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1.0 Introduction

Terracon Consultants, Inc. (Terracon) is pleased to submit this geotechnical engineering
report detailing the completed pile load testing and design-level geotechnical engineering
services performed for the proposed Rancho Viejo Solar Array, Substation, BESS, and
Transmission Line to be located in Santa Fe County, New Mexico.  The Site Location (Exhibit
A-1) is included in Appendix A of this report. The purpose of these services is to provide
subsurface information and geotechnical engineering recommendations relative to:

Subsurface soil conditions Groundwater conditions
Site preparation and earthwork Seismic considerations
Thermal resistivity of trench/backfill Electrical resistivity for grounding design
Pile load test results Foundation design and construction
Unpaved access roads Corrosion considerations

Our geotechnical engineering scope of work for this project included the following:

A total of 35 test borings drilled to approximate depths from 6 to 41½ feet below the
existing ground surface (bgs);
A total of 17 test pits excavated approximate depths from 1 to 10 feet;
Field electrical resistivity testing at 22 locations;
Pile load testing at 10 locations that includes 1 axial compression load tests, 9 axial
tensile load tests, and 9 lateral load tests;
Thirteen (13) laboratory thermal resistivity dry-out curves tested by Geotherm USA;
Corrosion testing performed on bulk samples obtained at 6 locations;
Laboratory testing of soil samples;
Geotechnical engineering analysis; and
Preparation of this report.

Terracon previously performed a preliminary geotechnical engineering report, dated
December 21, 2022, for the project which included the following scope of work, portions of
which have been incorporated into this report:

Field electrical resistivity testing at 4 locations;
A total of 16 test borings drilled to an approximate depth of approximately 16½ to
31½ feet bgs;
Pile Load testing at 6 locations that included 6 axial compression tests, 12 axial tensile
load tests, and 12 lateral load tests;
Corrosion testing performed on bulk samples obtained at 16 locations; and
Laboratory testing of soil samples
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The locations of the borings and test pits are shown on the Exploration Plans (Exhibits A-2
and A-5) in Appendix A.  A log of each boring and test pit is included in Appendix A (Exhibits
A-10 thru A-81) of this report.  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 in
Appendix B (Exhibits B-1 through B-64) of this report. The location of the thermal resistivity
tests is shown on the Thermal Resistivity Test Plan (Exhibit C-1) in Appendix C.  The thermal
resistivity test results are included in Appendix C of this report. The location of the field electrical
resistivity tests is shown on the Field Electrical Resistivity Testing Map (Exhibit D-1) in
Appendix D.  The field electrical resistivity test results are included in Appendix D of this
report. The pile load testing locations are shown on the Pile Load Test Zoning Plan (Exhibit
E-1) in Appendix E, along with the pile drive times as shown on Exhibits E-2 through E-8. The
pile load testing results are included in Appendices F, G and H.

2.0 Project Information

2.1 Project Description

Item Description

Project
Description

The project consists of providing site and subsurface conditions for
a proposed solar project. The size of the project in acres is estimated
to be about 762 acres and will include a Battery Energy Storage
System (BESS) and substation. We also understand a 2.3-mile-long
gen-tie alignment is planned to tie the project substation to an
existing off-site substation. Services associated with the substation
and gen-tie have been provided under a separate report.

Proposed
Construction

We understand the solar structures will be supported by driven steel
piles, and equipment structures will be supported by driven steel
piles or mat foundations.

Maximum Loads

Structural loads were not provided, but have been estimated based
on our experience on projects using single axis tracking rack
systems:

Downward: 1 to 7 kips
Lateral 1 to 3.5 kips
Uplift: 0.5 to 3 kips

Moments: 0.1 to 30 kip-ft.

Grading/Slopes
The site is relatively flat, and we understand the arrays will generally
follow the existing topography, therefore, minimal site grading is
anticipated.

Access Roads Unpaved access roads are planned for the site as described below:
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Item Description

Interior access roads are to support post-construction traffic
which we understand will be primarily light maintenance
vehicles.  The roads will be required to support a maximum
vehicle load of 80,000 pounds for emergency vehicle and/or
fire truck access. Additionally, the substation access road
should be able to support heavy vehicle delivery (HS-20
loading) up to two times per year throughout the design life.
 We understand it is acceptable for the access roads to
require ongoing maintenance throughout their design life.

Storm Water
Management

Terracon understands that up to 2 retention basins are planned as
part of the storm water management system for the site. Our scope
of services included performing percolation testing within the
proposed basin areas.

2.2 Site Location and Description

Item Description

Parcel Information

The proposed solar facility is located near the intersection of NM
599 and NM 14 in Santa Fe County, New Mexico.
Coordinates near the approximate center of the site are:
35.5445°N latitude and -106.0111°W longitude.
Total Area: Approximately 1,000 acres
Buildable array area: Approximately 762 Acres
See Exhibit D for site location.

Existing
Improvements

The project site is currently an undeveloped parcel consisting of
ranch and farmland with unimproved trails.

Current Ground
Cover

Soil and vegetation

Existing
Topography

The site is relatively flat with a slight slope going down from west
and southwest.
Based on review of topographic map information, the elevation
across the site varies from approximately 6,340 to 6,490 feet
MSL.

3.0 Exploration and Testing Procedures

3.1 Field Exploration
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The field exploration on the project consisted of the following exploration plan. The
approximate exploration locations are shown on the Exploration Plans (Exhibits A-2 and A-3)
in Appendix A.

Number of
Explorations

Type of
Exploration

ID Nos.
Approximate
Depth (feet)

Location

30 Borings
A-01 through A-15

B-01 through B-151 16½ to 21½
Proposed

Array Areas
14 Test Pits TP-1 through TP-15 10

3 Borings BESS-01 and BESS-03 36½ to 41½
Proposed

BESS Area
1 Test Pit TP-BESS 10

3 Borings B-Sub1, Sub-01, Sub-02 31½ to 41½ Proposed
Substation

Area1 Test Pit TP-SUB 10

3 Borings BW-01 through BW-03 31½ Proposed
Switching
Station1 Test Pit TP-SW 10

4 Borings T-01 through T-04 31½
Proposed T

Line
Overhead

8 Borings P-01 through P-08 6 to 6½
Proposed

Access Road

1. Performed as part of the preliminary phase.

Additionally, 2 double ring infiltrometer tests (DRI-01 and DRI-02) were performed in
proposed retention basin areas across the site. The approximate infiltration test locations are
shown on the Infiltration Test Location Plan (Exhibit I-1) in Appendix I. The infiltration
testing was performed in general accordance with ASTM D3385. The infiltration testing
consisted of two cylinders that are driven into the soil with the smaller cylinder inside the
larger. Both the outside ring and the inside cylinder are filled with water and measurements
are obtained from the inside ring. This method of determining infiltration rates of the soil
substantially prevents lateral flow of the water and therefore a more accurate infiltration rate
of downward flow. Subsequently, a Terracon geotechnical field geologist/engineer performed
the infiltration tests. The field measurements of the infiltration testing in inches per hour are
summarized on Exhibits I-2 through I-3 in Appendix I.
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The infiltration test field measurements are provided to aid with the design of the proposed
storm-water retention basins.  We understand the storm-water retention basin design will be
performed by others. The field infiltration rates measured are based on the soil conditions
encountered at the particular location of the infiltration tests, and the actual infiltration rates
may vary from the values reported here.  It should be noted that siltation and vegetation
growth along with other factors may affect the infiltration rates of the on-site areas.  The
infiltration rates presented in this addendum are unfactored field measurements, and
appropriate de-rating factors should be applied to these infiltration rates during the design of
the proposed storm-water retention basins (performed by others).

We recommend the proposed retention basins be constructed/excavated with light weight
equipment to help reduce compaction of the basin bottom surface, which will ultimately be
used for infiltration of storm water.  Once constructed, no traffic should be allowed to travel
across the basin bottom.  It should be noted that compaction of the basin bottom will result
in reduced infiltration rates.  If compaction of the basin bottom does occur, the exposed
surface should be scarified to a minimum depth of 8 inches and left uncompacted.

Exploration Layout and Elevations: Terracon provided the exploration layout. Exploration
points in the field were located with a handheld GPS unit (estimated horizontal accuracy of
about ±15 feet). Approximate elevations were obtained from Google Earth Pro. If a more
precise layout or elevations are desired, we recommend the explorations be surveyed.

Boring Procedures: We advanced the borings with a truck-mounted CME-75 and CME-55 drill
rig utilizing 7 to 8-inch outside diameter hollow-stem augers. At selected intervals, samples
of the subsurface materials were taken at each boring location by driving split-spoon (SPT)
or ring-lined barrel samplers in general accordance with ASTM Standards.  In the split-barrel
sampling procedure, 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 used for sampling in the
upper ten feet in the soil borings. 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 12 inches of penetration. Bulk samples of subsurface materials
were obtained from all the borings. For safety purposes, all borings were backfilled with auger
cuttings after their completion.

Test Pit Procedures: The test pits were excavated using a Komatsu PC170 excavator
equipped with a 36-inch-wide bucket.  Continuous lithologic logs of each test pit were recorded
by our field engineer during the field exploration. Samples were collected from the test pits
and then transported to our laboratory for further observations, testing, and classifications.
The test pits were backfilled with the excavated soils upon completion. Groundwater was not
encountered in any of the test pits at the time of the field exploration.
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3.2 Laboratory Testing

Samples retrieved during the field exploration were taken to the laboratory for further
observation by the project geotechnical engineer and were classified in accordance with the
Unified Soil Classification System (USCS) and Rock Classification described in Exhibits A-5
and A-6 in Appendix A. At that time, the field descriptions were confirmed or modified as
necessary, and an applicable laboratory testing program was formulated to determine
engineering properties of the subsurface materials.

Laboratory tests were conducted on selected soil samples and the test results are presented
in Appendix B (Exhibits B-1 through B-64) of this report. These results were used for the
geotechnical engineering analyses, and the development of foundation recommendations.
Laboratory tests were performed in general accordance with the applicable ASTM, local or
other accepted standards. Selected soil samples obtained from the site were tested for the
following engineering properties:

Atterberg Limits Sieve Analysis
Moisture Content Dry Density
One-Dimensional Consolidation R-Value
Soluble Sulfate Moisture Density Relationship
Soluble Chloride pH
Total Salts Minimum Electrical Resistivity
Oxidation-Reduction Potential Thermal Resistivity

4.0 Subsurface Profile

4.1 Typical Subsurface Profile

Specific conditions encountered at each boring and test pit location are indicated on the individual
logs presented in Appendix A (Exhibits A-7 thru A-81) section of this report. Stratification
boundaries on the boring logs represent the approximate location of changes in soil types;
in-situ, the transition between materials may be gradual. Based on conditions encountered in
the borings, subsurface conditions on the project site can be generalized as follows:

Array Area

Description
1

Approximate
Depth to Bottom
of Stratum (feet)

Material Description
Consistency /

Relative Density /
Strength

Stratum 1
2 to 21½

(maximum depth
explored)

Silty Sand, Clayey Sand, Silty Clayey Sand,
Poorly Graded Sand with Silt, Well Graded

Sand with Silt

Loose to Very
Dense
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Array Area

Description
1

Approximate
Depth to Bottom
of Stratum (feet)

Material Description
Consistency /

Relative Density /
Strength

Stratum 2
2 to 21½

(maximum depth
explored)

Sandy Lean Clay, Lean Clay with Sand, Silt
and Sandy Silt

Soft to Hard

1. Topsoil thickness in array area noted at 2” to 4” with an average depth of approximately
3".

BESS and Substation Area

Description
1, 2

Approximate
Depth to Bottom
of Stratum (feet)

Material Description
Consistency /

Relative Density /
Strength

Stratum 1 2 to 6½
Silty Sand, Clayey Sand, Well Graded Sand

with Silt, Poorly Graded Sand with Silt
Loose to Dense

Stratum 2
2½ to 41½

(maximum depth
explored)

Sandy Lean Clay and Lean Clay with Sand Very Stiff to Hard

1. Topsoil thickness in BESS and Substation area noted at 3” to 4” with an average depth
of approximately 3.40”.

2. Weak to moderate calcium carbonate cementation was observed in Stratum 1 soils and weak to
strong calcium carbonate cementation was observed in the Stratum 2 soils.

Transmission Line Overhead Area

Description
1, 2

Approximate
Depth to Bottom
of Stratum (feet)

Material Description
Consistency /

Relative Density /
Strength

Stratum 1
2 to 31½

(maximum depth
explored)

Silty Sand, Clayey Sand and Silty Clayey
Sand

Loose to Very
Dense

Stratum 2
2 to 31½

(maximum depth
explored)

Sandy Lean Clay, Lean Clay with Sand and
Sandy Silt

Soft to Hard

1. Topsoil thickness in Transmission Line Overhead Area noted at 2” to 4” with an average depth of
approximately 3”.

2. Weak to moderate calcium carbonate cementation was observed in Stratum 1 soils and weak to
strong calcium carbonate cementation was observed in the Stratum 2 soils.
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Switching Station Area

Description
1, 2

Approximate
Depth to Bottom
of Stratum (feet)

Material Description
Consistency /

Relative Density /
Strength

Stratum 1
2 to 31½

(maximum depth
explored)

Silty Sand, Clayey Sand, Poorly Graded
Sand with Silt

Loose to Very
Dense

Stratum 2
2 to 31½

(maximum depth
explored)

Lean Clay with Sand, Sandy Silt Soft to Hard

1. Topsoil thickness in Switching Station Area noted at 4” to 5” with an average depth of
approximately 4.33”.

2. Weak to moderate calcium carbonate cementation was observed in Stratum 1 soils and weak to
strong calcium carbonate cementation was observed in the Stratum 2 soils.

Access Road Area

Description
1, 2

Approximate
Depth to Bottom
of Stratum (feet)

Material Description
Consistency /

Relative Density /
Strength

Stratum 1a
1 to 6½

(maximum depth
explored)

Silty Sand, Clayey Sand
Loose to Very

Dense

Stratum 1b
1 to 6½

(maximum depth
explored)

Sandy Lean Clay and Sandy Silt Soft to Hard

1. Topsoil thickness in Access Road Area noted at 3” to 4” with an average depth of approximately
3.40”.

2. Weak to moderate calcium carbonate cementation was observed in Stratum 1 soils

In response to wetting of relatively undisturbed samples while supporting typical foundation
pressures, the near surface soils exhibited low to moderate hydro-compaction (collapse)
potential at in-situ moisture content and density. Hydro-compactive soils, sometimes referred
to as collapsible soils, are capable of supporting typical building loads at natural moisture
contents, these same materials however, undergo volume decrease
(settlement/consolidation) when subjected to increases in moisture content under constant
load.  These same soils indicate low to moderate compression under typical foundation
pressures.

4.2 Groundwater
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Groundwater was not observed in the borings while drilling, or for the short duration the
borings could remain open. 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 structure 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.

Based on information obtained from the USGS Groundwater database (USGS Groundwater
for USA: Water Levels -- 1 sites), the depth to regional groundwater was measured in July
1977 to be approximately 262 feet below the ground surface (approximate elevation of 6,508
feet above mean sea level) at an USGS monitored well site (Local I.D.: USGS
353427105570701) located approximately ¾-mile northeast of the site.

4.3 Thermal Resistivity Laboratory Testing

Thermal resistivity testing was performed by Geotherm USA on 16 soil samples obtained at
16 test locations. Tests were conducted on 16 bulk samples from depths of 1 to 5 feet below
the existing ground surface. The thermal resistivity testing was performed in general
accordance with the Institute of Electrical and Electronics Engineers (IEEE) standard. The dry-
out curves were developed from the bulk samples compacted to 85% and 90% of the
maximum density determined in accordance with Standard Proctor criteria (ASTM D698) at
the optimum moisture content and dried to 0% moisture while obtaining intermediate
moisture contents to develop the dry-out curves. Thermal samples compacted to 95% were
not completed. Additional samples will be gathered and tested to be included in the final
report. The results of the thermal resistivity testing are presented in Appendix C.

4.4 Field Electrical Resistivity Test Results

Field measurements of soil resistivity were performed at 22 locations across the site in general
accordance with ASTM Test Method G57, and IEEE Standard 81, using the Wenner Four-
Electrode Method.  The approximate soil electrical resistivity test locations are shown on
Exhibit D-1 in Appendix D. The soil resistivity measurements were performed using a MiniRes
Ultra manufactured by L & R Instruments, Inc. The Wenner arrangement (equal electrode
spacing) was used with the “a” spacing of 1, 2, 3, 5, 10, 20, and 50 feet at 17 locations (FER-
A-01 through FER-A-12, FER-T-01 through FER-T-05) spread throughout the solar array and
t-line overhead area. Additionally, five test locations (FER-Sub-01, FER-Bess-01 and FER-
Bess-02, FER-BW-01 and FER-BW-02 ) using “a” spacings of 1, 2, 3, 5, 10, 20, 50, 100, 200,
and 300 feet was also performed within the Substation, Switching Station, and BESS area.
The testing was performed in both north-south and east-west orientations at each location.

Tests were also performed for the preliminary phase of the project at 3 locations throughout
the array area using “a” spacings of 1, 2, 3, 5, 10, 20, 50, and 100 feet. One test was also
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completed in the substation area using “a” spacings of 1, 2, 3, 5, 10, 20, 50, 100, 200, and
300 feet. The “a” spacing is generally considered to be the depth of influence of the test.
Results of the field soil resistivity measurements are presented in tabular and graphical format
in Appendix D (Exhibits D-4 through D-29).

4.5 Corrosivity

The table below lists the corrosivity test results performed on samples collected from the
borings. These 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.

Corrosivity Test Results Summary

Boring

Sample
Depth
(feet
BGS)

pH
Sulfate

(mg/kg)

Sulfides

(mg/kg)1
Chlorides
(mg/kg)

Red-
Ox

(mV)

Total
Salts

(mg/kg)1

Minimum
Electrical

Resistivity

( -cm)2

B-013 0 – 4 7.55 94 -4 97 +734 -4 6,700

B-023 0 – 4 8.16 113 - 120 +733 - 2,345

B-033 0 – 4 8.35 129 - 155 +726 - 1,340

B-043 0 – 4 7.55 76 - 37 +735 - 3,350

B-053 0 – 4 7.52 107 - 65 +735 - 3,484

B-063 0 – 4 7.17 94 - 75 +735 - 4,556

B-073 0 – 4 6.84 120 - 80 +734 - 3,551

B-083 0 – 4 7.08 94 - 70 +735 - 5,427

B-093 0 – 4 6.80 92 - 90 +732 - 3,350

B-103 0 – 4 7.22 127 - 65 +734 - 4,221

B-113 0 – 4 6.66 72 - 47 +728 - 1,474

B-123 0 – 4 6.60 75 - 50 +735 - 5,962

B-133 0 – 4 6.58 95 - 47 +734 - 6,633

B-143 0 – 4 6.84 133 - 102 +732 - 4,891

B-153 0 – 4 7.38 88 - 57 +723 - 1,943

B-
16/B-
Sub3

0 – 4
7.69 103

-
50 +731

-
2,278

A-7 0 – 4 6.35 85 Nil 87 +733 280 3,417
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Corrosivity Test Results Summary

Boring

Sample
Depth
(feet
BGS)

pH Sulfate
(mg/kg)

Sulfides

(mg/kg)1
Chlorides
(mg/kg)

Red-
Ox

(mV)

Total
Salts

(mg/kg)1

Minimum
Electrical

Resistivity

( -cm)2

BW-2 0 – 4 8.29 74 Nil 62 +725 780 2,144

BW-3 0 – 4 8.26 68 Nil 125 +720 1304 1,273

Sub-1 0 – 4 7.10 24 Nil 75 +733 269 5,896

Bess-1 0 – 4 6.38 27 Nil 87 +732 341 3,350

Bess-2 0 – 4 7.19 52 Nil 100 +733 264 4,087

MINIMUM 6.35 24 --- 37 +720 264 1273

MAXIMUM 8.35 133 --- 155 +735 1304 6700

AVERAGE 7.25 88 --- 79 +731 540 3712

1. Tests not performed on preliminary phase

2. Laboratory electrical resistivity testing was performed on saturated samples.
3. Tests performed as part of preliminary phase
4. Tests not performed as part of preliminary phase

Results of soluble sulfate testing indicate that samples of the on-site soils tested classify as
S0 according to Table 19.3.1.1 of Section 318 of the American Concrete Institute (ACI)
Building Code Requirements for Structural Concrete. Therefore, the American Society for
Testing and Materials (ASTM) Type I/II portland cement is considered suitable for concrete at
the site in contact with similar soluble sulfate concentrations. Concrete should be designed in
accordance with the provisions of the ACI Building Code Requirements for Structural Concrete,
Section 318, Chapter 19.

These test results are provided to assist in determining the type and degree of corrosion
protection that may be required. We recommend that a certified corrosion engineer be
retained to analyze the need for corrosion protection and to design appropriate protective
measures, if required. The test results indicate that some of the samples exhibit elevated
levels of total salts and low minimum electrical resistivity values.

As discussed in Section 10.7.5 of the AASHTO LRFD Bridge Manual, 8th Edition, 2017, the
following soil or site conditions should be considered as indicative of potential deterioration
or corrosion situation for steel piles:

Soil minimum electrical resistivity less than 2,000 ohm-cm
pH less than 5.5
pH between 5.5 and 8.5 with high organic content
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Sulfate concentration greater than 1,000 ppm (mg/kg)

4.6 Seismic Considerations

The seismic design requirements for buildings and other structures are based on Seismic
Design Category. Site Class is required to determine the Seismic Design Category for a
structure. The Site Class 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 and the International
Building Code (IBC). Based on the soil properties encountered at the site and as described on
the exploration logs and results, it is our professional opinion that the Seismic Site Class is
D. Subsurface explorations at this site were extended to a maximum depth of 41½ feet. The
site properties below the boring depth to 100 feet were estimated based on our experience
and knowledge of geologic conditions of the general area. Additional deeper borings or
geophysical testing may be performed to confirm the conditions below the current boring
depth. The values below must be verified by the structural engineer.

Description Value

Seismic Risk Category II

2021 International Building Code Site Classification

(IBC) 1 D 2

Site Latitude 39.56010°

Site Longitude 110.67923°W

SS MCER ground motion (for 0.2 second period) 3 0.86g

S1 MCER ground motion (for 0.1 second period) 3 0.128g

SDs 0.384g

SD1 0.201g

SMs 0.576

SM1 0.301

PGAM  Site modified peak ground acceleration 3 0.25g

1. Seismic site classification in general accordance with the 2018 International Building Code,
which refers to ASCE 7-16.

2. The 2021 International Building Code (IBC) uses a site profile extending to a depth of 100
feet for seismic site classification.  Borings at this site were extended to a maximum depth
of 41½ feet.  The site properties below the boring depth to 100 feet were estimated based on
our experience and knowledge of geologic conditions of the general area.  Additional deeper
borings or geophysical testing may be performed to confirm the conditions below the current
boring depth.

3. These values were obtained using online seismic design maps and tools provided by the
ASCE 7 Hazard Tool (https://gis.asce.org/beta-7-22/).
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4.7 Liquefaction

Liquefaction is the phenomenon where saturated soils develop high pore-water pressures
during seismic shaking and lose their strength characteristics. This phenomenon generally
occurs in areas of high seismicity, where groundwater is shallow and loose granular soils or
relatively low- to non-plastic fine-grained soils are present. The project site generally
exhibited medium dense to very dense granular soils, very stiff to hard cohesive soils, and a
lack of shallow groundwater. Due to these factors, the risk of liquefaction is considered very
low.

4.8 Slope Hazards

Slopes within the project site generally average between 0 and 5 percent, therefore, slope
issues are not anticipated at the project site. Any slopes created by site grading should be
placed at a minimum of 3H:1V for slopes less than 5 feet in height. Any slopes anticipated
greater than 5 feet in height will require a stability analysis be performed.

4.9 Hydro-collapse

In response to wetting of relatively undisturbed samples while supporting typical foundation
pressures, the near surface soils exhibited low to moderate hydro-compaction (collapse)
potential at in-situ moisture content and density. Hydro-compactive soils, sometimes referred
to as collapsible soils, are capable of supporting typical building loads at natural moisture
contents, these same materials however, undergo volume decrease
(settlement/consolidation) when subjected to increases in moisture content under constant
load.  These same soils indicate low to moderate compression under typical foundation
pressures.

We recommend a minimum of 4 feet engineered fill placed within the geometric configurations
and depths below foundations as outlined in Section 9.0 of this report.

5.0 Full-Scale Pile Load Testing (PLT) Program

We have performed a full-scale pile load testing program that included:

Directing the installation of a group of two test piles at each of 16 locations (6 during
the preliminary phase and 10 during the design-level phase).
Performing full-scale testing under axial compressive loads for 1 test pile at each of
the 7 locations with three test piles.
Performing full-scale testing under axial tensile loads for 2 test piles in each group.
Performing full-scale testing under lateral loads for 2 test piles in each group.
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These activities are further described in the following sections.

5.1 Pile Location Procedures

The field-testing locations are indicated on the attached Pile Load Test Zoning Plan (Exhibit E-1)
in Appendix E.  These locations were established in the field by using a hand-held GPS (accurate
to about 15 feet). The mapped test locations should be considered accurate only to the degree
implied by the means and methods used to define them.

5.2 Test Pile Installation

Pile installation was performed initially in August of 2023 with additional piles installed in
March of 2024, all piles were allowed to sit undisturbed for a minimum of 72 hours before
testing began. The test piles consisted of wide-flange, bare steel W6x9 sections.  A group of
2 test piles were installed at 16 locations across the project site. At 6 of the 16 locations, a
third test pile was installed for compression testing with an additional location with just a lone
compression test. The test piles have been identified using an alphanumeric system.  The pile
identification system for each location begins with “PLT-” and is followed by the number
corresponding to the test pile group location while the assigned letters “A”, “B”, and “C”
correspond to the embedment depth of the pile. The numeric portion of the identifier that
follows the first digit “1” matches the boring location the PLT was performed at. For example,
PLT-101 was performed at boring location B-001.

Two instances of refusal (defined as less than 1 foot of advancement in 120 seconds) were
observed when driving piles at this site, at PLT-102AC and PLT-110AC, both before 5 feet
below grade. Based on pile driving results, two out of 44 piles installed on the site experienced
refusal, therefore, Terracon anticipates a small percentage of pile driving refusal may occur
during construction.

The pile driving operation was performed with a track mounted GAYK Model HRE 1000 with an
Atlas Copco PB420 hydraulic hammer. The pile driving hammer was set up to run at 100 percent
of the full driving capacity. A summary of the time required to advance each pile to its specified
embedment depth is summarized in the following table:

Test
Location

PILE (A) PILE (B) PILE (C)

Embedment
Depth

Total
Drive
Time

Average
Drive
Time

Embedment
Depth

Total
Drive
Time

Average
Drive
Time

Embedment
Depth

Total
Drive
Time

Average
Drive
Time

Ft. Sec. Sec./ft. Ft. Sec. Sec./ft. Ft. Sec. Sec./ft.

PLT-011 5 39.7 7.9 8 50.8 6.4 5 32.8 6.6

PLT-021 5 35.4 7.1 8 37.1 4.6 5 6.8 1.4
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Test
Location

PILE (A) PILE (B) PILE (C)

Embedment
Depth

Total
Drive
Time

Average
Drive
Time

Embedment
Depth

Total
Drive
Time

Average
Drive
Time

Embedment
Depth

Total
Drive
Time

Average
Drive
Time

Ft. Sec. Sec./ft. Ft. Sec. Sec./ft. Ft. Sec. Sec./ft.

PLT-031 5 97.2 19.4 8
239.

4
29.9 5 61.2 12.2

PLT-041 5 27.6 5.5 8
208.

7
26.1 5 25.6 5.1

PLT-051 5 15.0 3.0 8 27.3 3.4 5 10.0 2.0

PLT-061 5 29.8 6.0 8 75.7 9.5 5 41.4 8.3

PLT-101 5 26.1 5.2 8 14.6 2.9 --- --- ---

PLT-103 5 5.9 1.2 8 11.3 1.4 --- --- ---

PLT-104 5 5.3 1.1 8 15.9 2.0 --- --- ---

PLT-105 5 20.8 4.2 8 56.9 7.1 --- --- ---

PLT-106 5 14.6 2.9 8 39.0 4.9 --- --- ---

PLT-107 5 12.9 2.6 8 23.9 3.0 --- --- ---

PLT-108 5 8.1 1.6 8 9.2 1.2 --- --- ---

PLT-109 5 16.7 3.3 8 37.6 4.7 --- --- ---

PLT-110 --- --- --- --- --- --- 5 7.5 1.5

PLT-
102A

5 189 37.8 8 212 26.5 4.42 258 58.4

PLT-
110A

5 52 10.4 8
136.

0
17.0 3.83 154.0 40.2

1. Pile test location was performed as part of the preliminary phase.

Pile installation was performed initially in August of 2023 with additional piles installed in
March of 2024, all piles were allowed to sit undisturbed for a minimum of 72 hours before
testing began. Testing occurred during September and October of 2023 on the initial piles,
with follow up testing in March 2024.

5.3 Testing Under Axial Compressive Load

A total of 7 piles were tested under axial compressive load.  Please note that test piles with
the designation “C” were tested under axial compressive load. Piles with the designation “C”
were all embedded 5 feet below the ground surface.
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We performed tests under axial compressive loads as generally described below.  These
procedures were developed with reference to ASTM D1143, Test Methods for Deep
Foundations under Static Axial Compressive Load.

A Komatsu PC170 excavator was mobilized to the site to provide a reaction for the applied
vertical compression test loads.  A load cell was placed on the top of the pile, and a hydraulic
cylinder (jack) was placed above the load cell and under the excavator counterweight.

The loads were applied in 500 lbs. increments up to a load of 15,000 lbs. or until the pile
reached ¾-inch deflection. Each load increment was held for about 60 seconds and the
stabilized deflection reading of both indicator gauges were recorded.

Deflections were measured with digital dial gauges and loads were measured with a digital
weight indicator connected to a load cell. The gauges were read, and the data was recorded
manually by Terracon field personnel.

5.4 Testing Under Axial Tensile (“pull-out”) Load

We performed testing under axial tensile load for the piles at each location using the
procedures generally outlined below.

A total of 30 piles, two piles at 15 PLT locations, were tested under axial tensile (“pull-out”)
load.   Please note that test piles with the designations “A” and “B” were tested under axial
tensile load. Piles with the designation “A” were all embedded 5 feet below the ground surface,
and piles with the designation “B” were embedded to 8 feet below the ground surface.

The “pull-out” load reaction was supported using Terracon’s proprietary 20-kip tripod frame
supported at an appropriate lateral distance from the post. A hydraulic jack and pump were
used to apply the test loads using chains and other accessories all rated for at least a 10-ton
safe working capacity. Deflections were measured with digital dial gauges with magnetic
bases.  Loads were measured with a electronic dynamometer.

The axial tension load was applied in load increments of 500 lbs. to a maximum of 10,000
lbs. or until the pile reached ¾-inch deflection. Deflection measurements were taken at the
end of application of each load increment. Each load increment was sustained for about 60
seconds and the stabilized deflection readings of both indicator gauges were recorded.

5.5 Testing Under Lateral Load

After testing under axial tensile load, the piles at each location were then tested under lateral
load as described below.

A total of 30 piles, two piles at 15 PLT locations, were tested under lateral load.  Please note
that test piles with the designations “A” and “B” were tested under lateral load. Piles with the
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designation “A” were all embedded 5 feet below the ground surface, and piles with the
designation “B” were embedded to 8 feet below the ground surface. As the test piles were
installed in-line with each other, the piles were connected together to provide a reaction for
the opposite pile and tested simultaneously in the strong axis direction.

For lateral testing, the pair of piles were pulled toward each other, and deflections of each
pile were measured.  The load for the lateral tests was applied at about 3½ feet above the
ground surface against the strong axis of the posts. The loads were applied in 500 lbs.
increments in 5 cycles from 0 pounds to the ultimate lateral load of 7,000 lbs. or the limits of
the soil capacity, whichever occurred first for each test pile. The limit of soil capacity during
the lateral test is defined as movement in excess of 1-inch at 6 inches above the ground
surface. Each load increment was held for at least 60 seconds and the stabilized deflection
readings of both indicator gauges were recorded.

Deflections were measured with digital dial gauges and loads were measured with a electronic
dynamometer. The gauges were read, and the data was recorded manually by Terracon field
personnel.

5.6 Summary of Pile Load Test Results

In general, the axial compressive, tensile, and lateral loads were applied at approximately 500-
pound increments. The maximum applied load during the axial compression test was 13,000 lbs.
or until the deflection exceeded ¾ of an inch.  The maximum applied load during the axial tension
test was 10,000 lbs. or until the deflection exceeded ¾ of an inch.  The maximum applied load
during the lateral load test was 7,000 lbs. or until the deflection exceeded 1- inch when measured
at 6 inches above the ground surface.

The following table provides a summary of the tension loads for vertical pile displacement of
about ¼-inch.

Pile Load
Test

Location

Embedment
Depth

Tension
Load at

¼” Disp.

Pile Load
Test

Location

Embedment
Depth

Tension Load
at ¼” Disp.

ft. lbs. ft. lbs.

PLT-001A1 5 10,000+ PLT-001B1 8 10,000+

PLT-002A1 5 10,000+ PLT-002B1 8 10,000+

PLT-003A1 5 10,000+ PLT-003B1 8 10,000+

PLT-004A1 5 10,000+ PLT-004B1 8 10,000+

PLT-005A1 5 4,530 PLT-005B1 8 5,350

PLT-006A1 5 10,000+ PLT-006B1 8 10,000+
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Pile Load
Test

Location

Embedment
Depth

Tension
Load at

¼” Disp.

Pile Load
Test

Location

Embedment
Depth

Tension Load
at ¼” Disp.

ft. lbs. ft. lbs.

PLT-101A 5 10,000+ PLT-101B 8 10,000+

PLT-102A 5 10,000+ PLT-102B 8 10,000+

PLT-103A 5 3,630 PLT-103B 8 6,080

PLT-104A 5 4,290 PLT-104B 8 10,000+

PLT-105A 5 10,000+ PLT-105B 8 10,000+

PLT-106A 5 10,000+ PLT-106B2 9 10,000+

PLT-107A 5 10,000+ PLT-107B 8 10,000+

PLT-108A 5 3,590 PLT-108B 8 4,360

PLT-109A 5 10,000+ PLT-109B 8 10,000+

PLT-110A 5 4,750 PLT-110B 8 10,000+

1. Pile test location was performed as part of the preliminary phase.

2. Pile accidentally driven an extra foot deep

The following table provides a summary of the pile embedment depth and lateral load at ½-
inch lateral displacement at 6 inches above ground surface.

Pile Load
Test

Location

Embedment
Depth

Lateral
Load at

½” Disp.

Pile Load
Test

Location

Embedment
Depth

Lateral Load
at ½” Disp.

ft. lbs. ft. lbs.

PLT-01A1 5 3,970 PLT-01B1 8 3,820

PLT-02A1 5 3,690 PLT-02B1 8 3,780

PLT-03A1 5 5,190 PLT-03B1 8 4,980

PLT-04A1 5 3,670 PLT-04B1 8 4,580

PLT-05A1 5 3,190 PLT-05B1 8 4,790

PLT-06A1 5 3,100 PLT-06B1 8 3,790

PLT-101A 5 4,590 PLT-101B 8 4,320

PLT-102A 5 5,000 PLT-102B 8 4,500

PLT-103A 5 3,370 PLT-103B 8 4,570

PLT-104A 5 2,450 PLT-104B 8 3,300

PLT-105A 5 3,930 PLT-105B 8 4,110
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Pile Load
Test

Location

Embedment
Depth

Lateral
Load at

½” Disp.

Pile Load
Test

Location

Embedment
Depth

Lateral Load
at ½” Disp.

ft. lbs. ft. lbs.

PLT-106A 5 5,120 PLT-106B 8 5,170

PLT-107A 5 3,840 PLT-107B 8 4,370

PLT-108A 5 2,820 PLT-108B 8 3,260

PLT-109A 5 3,740 PLT-109B 8 4,690

PLT-110A 5 4,000 PLT-110B 8 5,000

1. Pile test location was performed as part of the preliminary phase.
2. Test ended before reaching ½” lateral deflection due to excessive movement from “B” pile.

The following table provides a summary of the compression loads for vertical pile displacement
of about ¼-inch.

Pile Load Test
Location

Embedment
Depth

Compression Load at ¼”
Disp.

ft. lbs.

PLT-01C1 5 13,000+

PLT-02C1 5 7,410

PLT-03C1 5 13,000+

PLT-04C1 5 13,000+

PLT-05C1 5 8,930

PLT-06C1 5 13,000+

PLT-102C2 4.42 10,000+

PLT-110C3 3.83 7,000+
1. Pile test location was performed as part of the preliminary phase.
2. Field staff stopped test at 10,000.
3. Test stopped at 7000 due to lateral deflection of the pile.

The compression test load vs. deflection graphs are shown as Exhibits F-1 through F-7 in
Appendix F.

The tension test load vs. deflection graphs are shown as Exhibits G-1 through G-29 in
Appendix G.

The lateral test load vs. deflection graphs are shown as Exhibits H-1 through H-29 in Appendix H.
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6.0 PV Solar Array Field – Recommendations For
Design And Construction

6.1 Geotechnical Considerations

We would expect the PV panels to be supported by driven piles, while inverters could be
supported on mat foundations and/or driven piles. The proposed structure types and loading
information was not available at the time of this report. Settlement and strength parameters
were analyzed using soil compressibility properties derived from the SPT borings along with
the results of pile load testing program.

Results of the pile load tests indicate that driven steel piles should be suitable for support of
the planned solar panels.  Piles with embedment depths between 5 and 8 feet or greater
should be suitable for support of PV array panels. We have provided geotechnical engineering
parameters in this report to assist the designers of production piles. Subsurface conditions
that could hinder pile driving were generally not encountered within the borings and test pits,
and no pile refusals occurred during the pile load testing to a maximum depth of 8 feet.

Based on the results of the axial and lateral pile load testing program, we have partitioned
the site into two (2) zones for axial parameters and two (2) zones for lateral parameters.
Each pile load test (PLT) location was assigned into either Zone 1, or 2 based on the axial test
performance/results, and into either Zone A or B based on the lateral test
performance/results. The project site was then zoned by matching test locations by their axial
and lateral group. The resulting zones are then designated as A1, A2, B1, and B2 where the
zone numbers correspond to the axial parameter zone and the zone letter corresponds to the
lateral parameter zone. The following table presents the results of the designated zones
determined on the site:

Zone
A1

Zone
A2

Zone
B1

Zone
B2

Preliminary Phase
PTL

PLT-005 PLT-006
PLT-001, PLT-002, PLT-

003. PLT-004

Design Phase PLT PLT-104, PLT-108 --
PLT-103, PLT-

110

PLT-101, PLT-102, PLT-
105, PLT-106, PLT-107,

PLT-109

A map of these zones is provided on the attached Pile Load Test Zoning Plan (Exhibit E-1) in
Appendix E.
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It should be noted that the axial tension performance varied significantly across the site, and
while an attempt has been made to quantify this variability, isolated areas of lower strength
soils within zones of relatively high strength soils may exist, and vice versa.  When carrying
out the quality control program of testing production piles across the site, some of these
relatively weaker soil areas may be encountered.

As part of the overall quality control program, the time rate of installation (seconds per foot
of embedment) should be recorded during production post driving.  As a direct extension of
the design process, additional “proof” testing should be performed on a representative
number of production posts that do not meet the minimum installation rate criteria outlined
in this report.

Geotechnical engineering recommendations for foundation systems and other earth
connected phases of the project are outlined in this report.  The recommendations contained
in this report are based upon the results of field and laboratory testing, engineering analyses,
and our current understanding of the proposed project.

6.2 Solar Panel Support Pile Design Recommendations

6.2.1 Adfreeze Stress and Depth To Which Adfreeze Applies

In cold weather climates, design to resist frost heave forces exerted on foundations is often
a significant factor in the foundation design. Specifically, pile lengths will need to be long
enough to counteract potential heave forces in the seasonal frost zone. As the frost penetrates
deeper into the soil and the ground swells due to freezing, a portion of the soil profile and
ground surface will rise due to frost heaving. The upward displacement is due to freezing
water contained in the soil voids along with the formation of ice lenses in the soil. The freezing
material grips the steel pile and exerts an uplift force due to the adfreeze stress developed
around the surface area of the pile. The amount of upward force depends on the following:

the thickness of ice lenses formed in the seasonal frozen ground
the bond between the steel pile surface and the frozen ground
the surface area of the steel pile in the seasonally frozen ground

Adfreeze on pile foundations may be significant. If the anchorage of the foundations and the
deadweight of the pile are not sufficient to resist these upward forces, adfreeze load can cause
uplift to structures.

Based on the soil type and laboratory data, it is Terracon’s professional opinion that the near-
surface soils encountered in the borings drilled at this site are frost susceptible to a depth of
24 inches below ground surface. However, due to the lack of shallow groundwater, we believe
the risk of frost heave due to adfreeze stress is negligible.
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6.2.2 Axial Capacity Recommendations

The axial uplift capacity of driven piles may be estimated based on skin friction developed
along the perimeter of the pile, while the compression capacity may be estimated using the
skin friction and end bearing. When determining embedment depths, the perimeter of a wide
flange beam should be taken as twice the sum of the flange width and section depth. Terracon
assumes the Ultimate End Bearing values provided below are appliable for comparable W6 and
W8 piles. The upper 12 inches of soil for each pile should be neglected in the axial capacity
analyses due to considerations of strength losses that can occur due to soil moisture variations,
shrinkage, and other potential surface disturbances.

The ultimate axial capacity of driven steel piles may be calculated using skin friction and end
bearing values as presented in the following table. Based on the results of the axial pile load
testing program, we recommend the site be broken into two zones as follows:

Axial Design Parameters

Axial Zone
Minimum

Embedment
Depth (feet-bgs)

Ultimate Uplift and
Compression Unit Skin

Friction (psf)

Ultimate End

Bearing (lbs.)4

1

5 1

4502 1,0002

5.1 to 8

8.1 to 20 4503 1,0003

2

5 1

1,1502 2,0002

5.1 to 8

8.1 to 20 1,1503 2,0003

1. The minimum embedment depth for the pile is 5 feet, and the uppermost 1 foot
of pile embedment should be ignored when considering the axial capacity of
driven steel piles.

2. The minimum factor of safety to be applied for embedment depths up to 8 ft.
should be 1.5.

3. The minimum factor of safety to be applied for embedment depths greater than 8
ft. should be 2.0.

4. Ultimate end bearing was determined by taking the difference between
compression values at ¼ inch deflection and axial tension values at ¼ inch
deflection.

The above values are to be used in the following equations to obtain the allowable uplift or
compression load capacity of a pile:

Qall (compressive) = ((Qult (end)) / FS) + ((H x P x qs) / FS)*
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Qall (uplift) = (H x P x qs) / FS*

Qult = Ultimate uplift or compression capacity of pile (lbs.)
Qult (end) = Ultimate end bearing per table above (lbs.)
H = Depth of embedment of pile (ft)
P = Box perimeter of pile.  (ex., W6x9 = 1.64 ft.)
qs = Ultimate skin friction per table above (psf)
*Note, the upper 1 foot should be subtracted from the layer thickness (H) for the first
layer.

An example calculation to determine the allowable capacity for a W6x9 pile in tension and
founded at a depth of 9 feet in the area of Axial Zone 2 would be as follows:

= ( ) + ( ) + ( )

The above ultimate skin friction and end bearing values are applicable for piles that are driven
for a minimum of 2 seconds per foot for a 5-foot embedment using equipment similar to a GAYK
Model HRE 4000 equipped with a 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.

Piles should have a minimum center-to-center spacing of at least 5 times their largest cross-
sectional dimension to prevent reduction in the axial capacities due to group effects.

6.2.3 Lateral Capacity Recommendations

Lateral load response of pile foundations was calculated using the computer program LPILE
2022, by Ensoft, Inc. The stiffness of the pile and the stress-strain properties of the
surrounding soils determine the lateral resistance of the foundation. We modeled the lateral
response of the tested piles to evaluate L-Pile input parameters for each zone. Recommended
L-Pile input parameters lateral load analysis for driven pile foundations are shown in the
following table:

LPILE Parameters

Depth
Range of

Layer (feet)
Soil Type 1

Effective
Unit

Weight
(pcf)

Friction
Angle (°)

Cohesion
(psf)

K or 50 2

0 – 4 Sand (Reese) 115 36 --- Allow LPILE
to choose
this value4 – 20 Sand (Reese) 120 40 ---
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1. See Subsurface Profile in Geotechnical Characterization for more details on Stratigraphy.
2. LPILE estimates values of static lateral subgrade modulus (K) and strain modulus ( 50)

based on soil properties. We recommend using LPILE spring stiffness default values for
both K and 50 because the p-multiplier presented in the table below was determined
with the software default values.

The lateral load test results were varied between the different locations and embedment
depths at the site. Therefore, we are providing the following table of p-multiplier values that
should be used for the corresponding zone and embedment depth:

P-Multipliers

Lateral Group Minimum Embedment Depth P-Multiplier1, 2, 3

A
5 2.7

8 3.8

B
5 5.0

8 5.0

1. For embedment depths between 5 and 8 feet, linearly interpolate between the values
provided.  The calculated value should then be applied to the entire pile depth.

2. The p-multiplier values provided in this table are only applicable to piles installed to a
depth of at least 5 feet.

3. The p-multiplier value for the 8-foot-deep piles may be used for piles installed deeper
than 8 feet.

Lateral analyses were performed using LPILE to generate a load versus deflection curve that
generally matched the results of the field load tests for each group and each embedment
depth. The shear load was applied at approximately 3.5 feet above the ground surface. The
effective unit weights, cohesions, and friction angles were based on the subsurface conditions
observed from the borings.  The cohesions, friction angles, effective unit weights, and p-
multipliers were then adjusted (by trial-and-error method) such that the applied load resulted
in a deflection value that matched the load test results.  Please note that this procedure was
based on only one discrete set of data determined at about six inches from the ground surface
during the field load testing.  These results should be used for LPILE analysis only using the
2022 version of LPILE.  These parameters are only applicable to piles installed a minimum of
5 feet below grade. In our evaluation, the piles were modeled as a Steel AISC Section Strong
Axis with a yield stress of 50 ksi.

The structural engineer should evaluate the moment capacity of the pile as part of their
structural evaluation.  Piles should have a minimum center-to-center spacing of at least five
times their largest cross-sectional dimension in the direction of the lateral loads, or the lateral
capacities should be reduced due to group effects.  If piles will be spaced closer than five
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times their largest cross-sectional dimension, we should be notified to provide supplemental
recommendations regarding resistance to lateral loads.

6.2.4 Construction Considerations

Based on the field exploration and laboratory testing, it is our opinion that the soils on the
site are suitable for pile installation.  Possible obstructions (very dense soils, gravel, and
cobbles) that could impede the installation of the piles were generally not observed within
typical pile driving depths within the borings, and no pile driving refusal was encountered
during pile installation.

6.3 Pile Design Recommendations for Other Structures

Some structures may require piles to be driven to greater depths than 8 feet in order to
achieve the required axial capacities.

For allowable strength design, we recommend the allowable skin friction and end bearing be
determined by applying a factor of safety of at least 2 to the ultimate values provided in this
section for piles embedded greater than 8 feet. Recommended ultimate skin friction, end
bearing, and factor of safety are presented below:

Pile
Embedment

Depth
(ft)

Ultimate Skin
Friction qs

(psf)

Ultimate End
Bearing Qult-(end)

(lbs)
Factor of Safety

Zone 1

0 to 1 --- --- ---

1 to 5 450 --- 1.5

5 to 8 450 1,000 1.5

8+ 450 1,000 2.0

Zone 2

0 to 1 --- --- ---

1 to 5 1,150 2,000 1.5

5 to 8 1,150 2,000 1.5

8+ 1,150 2,000 2.0

For piles embedded between depths of 8 and 16½ feet throughout the site: When determining
embedment depths, the perimeter of a wide flange beam should be taken as twice the sum
of the flange width and web depth, and the upper 12 inches of soil for each pile should be
neglected.
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For W6x9 piles or larger pile sections with embedment depths between 8 and 16½ feet: The
ultimate unit end bearing for alternate pile sections should be assumed to be the same as the
W6x9 piles tested for this project.

We recommend Terracon be consulted to determine the minimum drive time based on the
proposed equipment to be used for driving of the piles.

Piles should have a minimum center-to-center spacing of at least five times their largest
cross-sectional dimension to prevent reduction in the axial capacities due to group effects.

6.4 Mat Slab Foundations

If the site has been prepared in accordance with the requirements noted in Section 9.0, the
following design parameters are applicable for mat foundations for inverters throughout the
Array area.

6.4.1 Frost Susceptible Soils
The frost depth for local building code for the design of shallow spread footing and mat
foundations for unheated structures is 24 inches (2 feet). If frost action needs to be
accommodated for local building code, the use of non-frost susceptible (NFS) fill extending to
the building code frost depth requirement of 2 feet could be implemented. Material commonly
used as NFS fill consists of granular soils that are free draining and have a relatively high in-
place permeability.  It has been our experience that using NFS fill consisting of granular
materials on sites with low permeable collapsible soils can create zones where water collects,
and the underlying collapsible soils become wetted and settle rapidly.  This can result in
undesirable downward movement for foundations constructed on these materials.  An
alternative to a free draining NFS material, while not commonly used, is an appropriate low
permeable Controlled Low Strength Material (CLSM).

If a low permeable NFS fill material cannot be obtained or is cost prohibitive, structural slabs
(for instance, structural stoops in front of building doors), supported on frost-depth footings,
should be used. Placement of low permeable NFS material in large areas may not be
economically feasible; however, the following recommendations are provided to help reduce
potential frost heave for grade supported structures:

Provide surface drainage away from the structures and slabs, and toward the site
storm drainage system.
Install drains around the perimeter of the structures as well as below exterior slabs
and access roadways and connect them to the storm drainage system.
Grade clayey subgrades, so groundwater potentially perched in overlying more
permeable subgrades, such as sand or aggregate base, slopes toward a site drainage
system.
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Place low permeable CLSM fill as backfill beneath slabs and access roadways critical to
the project.
Consider structural slabs supported on frost-depth footings.
Consider placing another type of Frost Protected Shallow Foundation (FPSF) system

6.4.2 Mat Foundations Design Recommendations

Reinforced mat foundations are considered suitable for the support of the proposed inverters
on the project. Mat foundations should be designed based on the criteria outlined below:

Design Item Description/Recommendations

Foundation Type Mat foundations

Maximum Design Contact

Stress1,2 Any practical value up to a maximum of 1,500 psf

Minimum Embedment Depth

Below finished grade 3

24 inches for frost protection
6 inches if underlain by 18 feet of NFS fill (mat/slab

foundations)2

Bearing Material

A minimum of 4 feet engineered fill placed within
the geometric configurations and depths below mat

foundations as outlined in Section 9.0 of this
report.

Design Modulus of Subgrade
Reaction, k

125 pci

Minimum Width 4 feet
Maximum Width 10 feet

Modulus Correction Factor4 kc=k((b+1)/2b)2

Total Estimated Settlement5,6 1 inch or less

Differential Settlement ¾-inch over 40 feet

Coefficient of Base Friction 0.357

Passive Pressure 300 pcf8

1. The maximum net allowable bearing pressure is the pressure in excess of the minimum
surrounding overburden pressure at the footing base elevation.  The allowable bearing
pressure may be increased by one-third when considering the alternative load
combinations of Section 1605.3.2 of the 2015 International Building Code, however, it
should not be increased when loads are determined by the basic allowable stress design
load combinations of Section 1605.3.1. A factor of safety of 3 was utilized for bearing
capacity and 1 inch service limit was utilized to determine capacity for settlement.
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Design Item Description/Recommendations
2. Finished grade is defined as the lowest adjacent grade within 5 feet of the foundation for

perimeter (or exterior) footings and finished floor level for interior footings. The minimum
embedment depth is recommended for frost protection. Shallower embedment depths
can be considered with no changes to the allowable bearing capacity or estimated
settlements outlined above. There is an inherent risk that scour and erosion of the soils
beneath the slabs could lead to a partially unsupported mat and/or an increase in the
settlements outlined above.

3. Embedment necessary to minimize the effects of frost and seasonal water content
variations. For sloping ground, maintain depth below the lowest adjacent exterior grade
within 5 horizontal feet of the structure.

4. It is common to reduce the k-value to account for dimensional effects of large loaded
areas.  Where kc is the corrected or design modulus value and b is the mat width (short
dimension) or tributary loaded area.

5. The foundation settlement will depend upon the variations within the subsurface soil
profile, the structural loading conditions, the embedment depth of the footings, the
thickness of compacted fill, and the quality of the earthwork operations.  Footings should
be proportioned to relatively constant dead-load pressure in order to reduce differential
movement between adjacent footings.

6. These design recommendations are applicable for maximum foundation dimensions of 20
feet.

7. Value should be reduced to 0.30 when used in conjunction with the passive pressure.
8. No factor of safety applied.

Additional foundation movements could occur if water from any source infiltrates the
foundation soils; therefore, proper drainage should be provided in the final design and during
construction. Drainage design is the responsibility of the Civil Designer.

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.

6.4.3 Foundation Construction Considerations

As noted in Section 9.0, the foundation excavations should be evaluated under the direction
of the Geotechnical Engineer. The base of all foundation excavations should be free of water
and loose soil, prior to placing concrete. Concrete should be placed soon after excavating to
reduce bearing soil disturbance. Care should be taken to prevent wetting or drying of the
bearing materials during construction. Excessively wet or dry material or any loose/disturbed
material in the bottom of the foundation excavations should be removed/reconditioned before
foundation concrete is placed.
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7.0 Substation, BESS, Switching Station, And
Overhead Transmission Line – Recommendations
For Design And Construction

7.1 Geotechnical Considerations

We expect several small structures to house equipment and provide storage to be constructed
as part of the substation portion of the project. The proposed structure types and loading
information were not available at the time of this report. Settlement potential was analyzed
using soil compressibility properties derived from the borings drilled in the planned substation
and BESS areas and assumed structural loads. We estimate total settlements will be less than
1-inch provided column loads are less than 150 kips and the applied bearing pressure of small,
isolated slabs or mats is less than about 2,000 psf. Shallow foundation systems for support
of lightly-loaded buildings and equipment pads will be acceptable provided these maximum
loads are not exceeded. Once loading for these ancillary structures is better known, detailed
settlement analyses can be performed to confirm shallow foundation acceptability. As an
alternative to shallow foundations, driven pile foundations may be utilized. Please refer to
sections Section 6.2 for capacity.

Proposed substation structures may also be supported as direct embed poles or poles
supported on drilled shaft foundations designed using the soil properties presented in this
report. Drilled shafts and direct embed poles should be designed and constructed in
accordance with Section 7.3 of this report.

The on-site soils exhibited low to moderate compressibility and hydro-collapse potential under
typical foundation loads in their existing conditions; therefore, all building structure
foundations should bear on a minimum of 4 feet of properly placed and compacted engineered
fill material.

7.2 Spread Footing and Isolated Slab Foundations

7.2.1 General

We understand within the substation that some equipment may be supported on mat/slab
foundations, while other building(s) may be supported on shallow footing foundations.

If the site has been prepared in accordance with the requirements noted in Section 9.0, the
following design parameters are applicable for mat foundations for inverters throughout the
Array area.
The following sections present design recommendations and construction considerations for
the shallow foundations for proposed lightly loaded structures and related structural elements.
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7.2.2 Spread Footing and Mat /Slab Foundation Design
Recommendations

Description Columns Walls Mat/Slab
Net allowable bearing

pressure1,2 2,000 psf 2,000 psf 1,500 psf

Modulus of subgrade
reaction for slab-on-grade
design

200 pounds per square inch per in (psi/in) for point loading
conditions

Bearing material
Shallow footings and mat/slab foundations should be

supported on a minimum of 4 feet engineered fill
consisting of on-site soils as outlined in Section 9.0

Minimum dimensions 30 inches 18 inches 4 feet

Minimum embedment

below finished grade3

24 inches for frost protection
6 inches if underlain by 18 feet of NFS fill (mat/slab

foundations)2

Approximate total

settlement4,5 <1 inch <1 inch <1 inch

Estimated differential
settlement

< ½ inch
between
columns

< ½ inch over
40 feet

< ½ inch over 40 feet

Coefficient of Base Friction 0.356

Passive Pressure 300 pcf7

1. The recommended net allowable bearing pressure is the pressure in excess of the minimum
surrounding overburden pressure at the footing base elevation. It assumes any unsuitable
soils, if encountered, will be replaced with compacted structural fill.

2. The maximum net allowable bearing pressure is the pressure in excess of the minimum
surrounding overburden pressure at the footing base elevation. The allowable bearing
pressure may be increased by one-third when considering the alternative load combinations
of Section 1605.3.2 of the 2012 International Building Code, however, it should not be
increased when loads are determined by the basic allowable stress design load combinations
of Section 1605.3.1.

3. Embedment necessary to minimize the effects of frost and seasonal water content
variations. For sloping ground, maintain depth below the lowest adjacent exterior grade
within 5 horizontal feet of the structure.

4. The foundation settlement will depend upon the variations within the subsurface soil profile,
the structural loading conditions, the embedment depth of the footings, the thickness of
compacted fill, and the quality of the earthwork operations.  Footings should be proportioned
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Description Columns Walls Mat/Slab
to relatively constant dead-load pressure in order to reduce differential movement between
adjacent footings.

5. These design recommendations are applicable for maximum foundation dimensions of 20
feet.

6. Value should be reduced to 0.30 when used in conjunction with the passive pressure.
7. No factor of safety applied.

Footings, foundations, and walls 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 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, Terracon
should be contacted to provide additional evaluation and supplemental recommendations.

7.2.3 Spread Footing and Mat/Slab Construction Considerations

The foundation excavations should be evaluated under the direction of the Geotechnical
Engineer. The base of all foundation excavations should be free of water and loose soil, prior
to placing concrete. Concrete should be placed soon after excavating to reduce bearing soil
disturbance. Care should be taken to prevent wetting or drying of the bearing materials during
construction. Excessively wet or dry material or any loose/disturbed material in the bottom
of the foundation excavations should be removed/reconditioned before foundation concrete
is placed.

7.3 Drilled Shaft Foundation Design

7.3.1 Drilled Shaft Design Parameters

Straight sided drilled shaft foundations drilled into natural soils are also considered suitable
for support of the proposed substation, switching station, and transmission line structures.
Soil design parameters are provided below in the Drilled Shaft Design Summary table for
the design of drilled shaft foundations. The values presented for allowable side friction and
end bearing include a factor of safety.

Drilled Shaft Design Summary1

Location
Depth

(feet-bgs) Stratigraphy 2
Allowable Skin

Friction

(ksf) 3,4

Allowable End
Bearing
Pressure

(ksf) 4,5

0 to 36 IGNORE --- ---
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Drilled Shaft Design Summary1

Location
Depth

(feet-bgs) Stratigraphy 2

Allowable Skin
Friction

(ksf) 3,4

Allowable End
Bearing
Pressure

(ksf) 4,5

Substation
/Bess Area

3 to 7 Silty Sand; Loose 0.20 2.0

7 to 14 Clayey Sand; Loose 0.40 10.0

14 to 29 Well Graded Sand; Dense 0.75 13.0

29 to 39 Clayey Sand; Medium Dense 0.90 7.0

39 to 41.5 Silty Sand; Very Dense 1.05 40.0

T-01

0 to 36 IGNORE --- ---

3 to 7 Lean Clay; Very Stiff to Hard 0.75 12.0

7 to 14 Clayey Sand; Medium Dense 0.35 5.0

14 to 24 Lean Clay; Stiff 0.35 6.0

24 to 29 Silty Sand; Dense 0.75 12.5

29 to 31.5 Lean Clay; Very Stiff 0.55 9.0

T-02

0 to 36 IGNORE --- ---

3 to 7 Sandy Silt; Hard 0.20 24.0

7 to 14 Sandy Silt; Very Stiff 0.35 11.0

14 to 24 Lean Clay; Very Stiff 0.55 9.0

24 to 29 Silty Sand; Medium Dense 0.55 9.0

29 to 31.5 Silty Sand; Dense 0.75 12.5

T-03

0 to 36 IGNORE --- ---

3 to 9 Lean Clay; Medium Stiff 0.20 3.0

9 to 14 Silty Sand; Medium Dense 0.40 5.0

14 to 19 Silty Clayey Sand; Loose 0.50 3.5

19 to 24 Silty Sand; Loose 0.60 1.5
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Drilled Shaft Design Summary1

Location
Depth

(feet-bgs) Stratigraphy 2

Allowable Skin
Friction

(ksf) 3,4

Allowable End
Bearing
Pressure

(ksf) 4,5

24 to 31.5 Silty Sand; Dense 0.75 10.5

T-04,
Switching
Station
Area

0 to 36 IGNORE --- ---

3 to 9 Silty Sand; Medium Dense 0.25 4.5

9 to 15 Sandy Silt; Stiff 0.45 9.0

15 to 20 Sandy Silt; Very Stiff 0.60 8.5

20 to 25 Sandy Silt; Hard 0.70 14.5

25 to 31.5 Clayey Sand; Medium Dense 0.85 10.5

1. Design capacities are dependent upon the method of installation and quality control parameters. The
values provided are estimates and should be verified when installation protocol have been finalized.

2. See Subsurface Profile in Typical Subsurface Profile for more details on stratigraphy.
3. The effective weight of the shaft can be added to uplift load resistance to the extent permitted by IBC.
4. Values presented include a factor of safety of 2.0 for skin friction and 3.0 for end-bearing. Skin frictions

should be neglected for direct embed poles.
5. The full end bearing pressure is applicable for drilled shafts embedded a minimum of one shaft diameter

into the bearing stratum.  For example, to use the full end bearing pressure below a depth of 10 feet,
the bottom of a 3-foot diameter shaft must be founded at 13 ft. or greater.

6. Not recommended to be used due to potential ground disturbance and frost depth.

7.3.2 Drilled Shaft Lateral Loading

LPILE: The following table lists input values for use in LPILE analyses. Recommended
geotechnical parameters for lateral load analysis of the drilled shaft foundations have been
developed for use in the computer program LPILE that utilizes P-y curve analyses, and they
are presented in the following table. Modern versions of LPILE provide estimated default
values of kh and E50 based on strength and are recommended for the project. Since deflection
or a service limit criterion will most likely control lateral capacity design, no safety/resistance
factor is included with the parameters.
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Stratigraphy
LPILE Soil

Model

Total Unit
Weight
(pcf)

Friction
Angle °

Cohesion
(psf) 50

Soil
Modulus,

k (pci)
Boring

No.
Depth

Substation,
BESS Area

3 to 7 Sand (Reese) 100 28 ---

Allow LPILE to
use Default

Values based on
other

parameters
listed in this

table.

7 to 14 Sand (Reese) 125 35 ---

14 to 29 Sand (Reese) 125 37 ---

29 to 39 Sand (Reese) 120 32 ---

39 to 41.5 Sand (Reese) 125 40 ---

T-01

3 to 7
Stiff Clay w/o
Free Water

110 --- 6000

7 to 14 Sand (Reese) 100 37 ---

14 to 24
Stiff Clay w/o
Free Water

100 --- 3500

24 to 29 Sand (Reese) 110 33 ---

29 to 31.5
Stiff Clay w/o
Free Water

110 --- 4000

T-02

3 to 7 Sand (Reese) 95 28 ---

7 to 14 Sand (Reese) 100 31 ---

14 to 19
Stiff Clay w/o
Free Water

100 --- 3000

19 to 24
Stiff Clay w/o
Free Water

100 --- 3000

24 to 31.5 Sand (Reese) 110 34 ---

T-03

3 to 7
Stiff Clay w/o
Free Water

95 --- 1500

7 to 14
Stiff Clay w/o
Free Water

95 --- 2500

14 to 19 Sand (Reese) 100 35 ---

19 to 24 Sand (Reese) 100 28 ---

24 to 31.5 Sand (Reese) 105 34 ---

T-04,
Switching
Station
Area

3 to 9 Sand (Reese) 105 30.5 ---

9 to 15 Sand (Reese) 125 32 ---

15 to 20 Sand (Reese) 125 35 ---
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Stratigraphy
LPILE Soil

Model

Total Unit
Weight
(pcf)

Friction
Angle °

Cohesion
(psf) 50

Soil
Modulus,

k (pci)
Boring

No.
Depth

20 to 25 Sand (Reese) 115 36 ---

25 to 31.5 Sand (Reese) 120 35 ---

MFAD: The following table lists input values for use in Moment Foundation Analysis and Design
(MFAD). Since deflection or a service limit criterion will most likely control lateral capacity
design, no safety/resistance factor is included with the parameters.

Stratigraphy

Soil Type

Total
Unit

Weight
(pcf)

Friction
Angle °

Cohesion
(psf)

Modulus of
Deformation,

Ep (ksi)
Boring No. Depth

Substation,
BESS Area

3 to 7 Granular 100 28 --- 0.5

7 to 14 Granular 125 35 --- 1.5

14 to 29 Granular 125 37 --- 3.2

29 to 39 Granular 120 32 --- 1.0

39 to 41.5 Granular 125 40 --- 10

T-01

3 to 7 Cohesive 110 --- 6000 4.9

7 to 14 Granular 100 37 --- 0.6

14 to 24 Cohesive 100 --- 3500 0.9

24 to 29 Granular 110 33 --- 3.1

29 to 31.5 Cohesive 110 --- 4000 1.9

T-02

3 to 7 Granular 95 28 --- 3.5

7 to 14 Granular 100 31 --- 1.7

14 to 19 Cohesive 100 --- 3000 2.1

19 to 24 Cohesive 100 --- 3000 1.7

24 to 31.5 Granular 110 34 --- 3.1

T-03 3 to 7 Cohesive 95 --- 1500 0.3
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Stratigraphy

Soil Type

Total
Unit

Weight
(pcf)

Friction
Angle °

Cohesion
(psf)

Modulus of
Deformation,

Ep (ksi)
Boring No. Depth

7 to 14 Cohesive 95 --- 2500 1.2

14 to 19 Granular 100 35 --- 0.9

19 to 24 Granular 100 28 --- 0.2

24 to 31.5 Granular 105 34 --- 2.6

T-04,
Switching

Station Area

3 to 9 Granular 105 30.5 --- 1.1

9 to 15 Granular 125 32 --- 1.3

15 to 20 Granular 125 35 --- 1.2

20 to 25 Granular 115 36 --- 2.0

25 to 31.5 Granular 120 35 --- 1.7

Lateral load design parameters are valid for maximum soil strain of 5 percent acting over a
distance of one shaft diameter. All shafts should be reinforced full-depth for the applied axial
and lateral stresses imposed.

7.3.3 Drilled Shaft Construction Considerations

Based on the subsurface conditions encountered during the field exploration, drilled shaft
excavations for the proposed structures will be advanced into loose to very dense sand soils
and soft to hard clay soils with various amounts of gravel and cementation.

Caving materials (particularly within the upper 5 feet) could be encountered during drilled
shaft excavation requiring the use of temporary casing. If temporary casing is used for drilled
shaft construction, it should be withdrawn in a slow continuous manner maintaining a
sufficient head of concrete to prevent the creation of voids in pier concrete. Drilled shaft
concrete should have a relatively high fluidity when placed in cased pier holes or through a
tremie. Concrete with a slump in the range of 6 to 8 inches is recommended.

Drilled shaft concrete should be placed upon completion of drilling and cleaning. Free-fall
concrete placement in drilled shaft excavations will only be acceptable if provisions are taken
to prevent aggregate segregation and avoid striking the concrete on the sides of the hole or
reinforcing steel. The use of a bottom-dump hopper, or an elephant's trunk discharging near
the bottom of the hole where concrete segregation will be minimized, is recommended.
Shaft bearing surfaces should be cleaned prior to concrete placement. A representative of the
geotechnical engineer should inspect the bearing surface and shaft configuration. If the soil
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conditions encountered differ significantly from those presented in this report, supplemental
recommendations will be required.

8.0 Access Roadways

8.1.1 Aggregate Surface Roadway Design Recommendations

We understand that new roadways for postconstruction traffic within the proposed substation
area site will consist of aggregate-surfaced roadways. Design truck load frequencies
postconstruction have not been provided. Therefore, we have assumed one pickup truck per
day and one fully loaded truck per week with a maximum weight of 80,000 pounds for fire
truck loading. Aggregate sections based on a more detailed design could be provided.

Subgrade soils beneath aggregate surfaced roadways should be prepared and constructed as
outlined in Section 9.0 of this report. An analysis of the proposed pavement section was
performed as outlined in the 1993 AASHTO Design of Pavement Structures for aggregate-
surfaced roads (Section 4.1.2). The design analysis evaluates the allowable rutting depth,
traffic loading, and subgrade strength as design considerations. The unpaved road sections
for postconstruction use have been developed under the following assumptions:

Gravel-Surfaced Roadway Design Parameters

Parameter Design Value Comments

Traffic Loading up to 10,000 ESALs1 Provided by AES

Design Life 35 years Assumed

Design R-Value 7 Based on lab testing

Resilient Modulus
2,000 psi (saturated)

Based on correlations to R-
Value

5,250 psi (wet)
8,000 psi (dry)

Chemically Treated
Subgrade Resilient Modulus

10,000 psi (wet/saturated)
Assumed12,000 psi (dry)

20,000 psi (frozen)
Aggregate Base Elastic

Modulus
30,000 psi Assumed

Allowable Rut Depth 2 inches Assumed
Design Serviceability Loss 2.0 Assumed

Vehicle Tire Pressure 80 psi Assumed
1. ESAL = 18 kips Equivalent Single Axle Load
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As a minimum, we recommend the following for gravel-surfaced access roads:

Typical Gravel-Surfaced Road Section (Non Cement Treated) – Post
Construction Traffic

Traffic Area
Base Course

Thickness (in)1 Subbase Type
Geogrid

Stabilization

Up to 500 ESALs 4

10 inches of
compacted on-site soil

No
Up to 1,000 ESALs 4.5

Up to 5,000 ESALs 7

Up to 10,000 ESALs 10

1. Base materials should meet NMDOT specifications

Typical Gravel-Surfaced Road Section (Treated) – Post Construction Traffic

Traffic Area
Base Course

Thickness (in)1
Treated Subbase

Type
Geogrid

Stabilization

Up to 500 ESALs 4
6 inches of compacted

treated on-site soil

(5% cement)2
No

Up to 1,000 ESALs 4.5

Up to 5,000 ESALs 5

Up to 10,000 ESALs 6

1. Base materials should meet NMDOT specifications.

2. Preliminary based on design experience.

Note that whichever type of road is chosen, there will be a need for an ongoing
maintenance program. Ruts or potholes that develop should be filled with additional
aggregate base rather than by re-grading.

A concern regarding the use of permeable aggregate materials in large pavement areas is
that surface water cannot be drained over the surface before it permeates through the
aggregate surfacing, which would create a condition where the subgrade soils in moisture
content. If the subgrade soils do become elevated in moisture content, the overall
performance of the aggregate surfaced pavement areas will be reduced and could result
in excessive rutting and may require maintenance or reconstruction of the gravel surface
pavement. To help direct surface water over the aggregate surface, we suggest minimum
surface slopes of 2% to 3% be constructed and maintained. Surface drainage should be
directed away from the pavement areas, and no ponding of water should be allowed on
the paved surface or adjacent to the edges of the pavement areas. Drainage design should
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be completed by the Civil Designer. If site stripping lowers site grades, equivalent fill
volumes should be utilized to bring roadway back up to original grade.

8.1.2 Compacted Native Soils Access Road Design Recommendations

It is our understanding that AES is considering using compacted native soils for the surface
of some interior roadways on the project.

Due to the relatively infrequent rain and minimal traffic in the vicinity of the project, it is our
opinion that such unsurfaced roadways are anticipated to perform with periodic maintenance
under the anticipated light and temporary traffic loading provided the roadways are
compacted and prepared in conformance with the compaction requirements in Section 9.0
to a minimum depth of 10 inches.

Compacted native soils roads could pump and yield, increase in rut depth, and unstable
conditions could develop during construction operations particularly if the soils increase in
moisture content and/or are subjected to repetitive construction traffic. If pumping and 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 roads when the subgrade is relatively high in moisture content 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. To help
direct surface water over the aggregate surface, we suggest minimum surface slopes of
2% be constructed and maintained. Surface drainage should be directed away from the
access road areas, and ponding of water should not be allowed on the access road surfaces
or adjacent to the edges of the roadways areas. Drainage design is the responsibility of
the Civil Engineer. If site stripping lowers site grades, equivalent fill volumes should be
utilized to bring roadway back up to original grade.

8.1.3 Access Roadway Design and Construction Considerations

The roadway subgrade, if prepared early in the project, should be carefully evaluated as the
time for construction approaches. We recommend the roadway area be stripped of existing
topsoil/organic subsoil, or otherwise unsuitable material, rough graded, and compacted with
a heavy roller compactor with vibration, before being proof-rolled with a loaded tandem-axle
dump truck. To reduce the potential of development of low spots, an equivalent volume of
material to what was removed during stripping should be replaced. Particular attention should
be paid to high traffic areas that were rutted and disturbed during construction, and areas
where backfilled trenches are located.  Areas where unsuitable conditions are located should
be repaired by replacing the materials with properly compacted fill.
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Aggregate and native surfaced drives, regardless of the section thickness or subgrade
preparation measures, will require on-going maintenance and repairs to keep them in a
serviceable condition. It is not practical to design a gravel section of sufficient thickness that
on-going maintenance will not be required. This is due to the porous nature of the gravel that
will allow precipitation and surface water to infiltrate and soften the subgrade soils, and the
limited near surface strength of unconfined gravel that makes it susceptible to rutting. When
potholes, ruts, depressions or yielding subgrades develop, they must be addressed as soon
as possible in order to avoid major repairs.

Maintenance should consist of periodic grading with a road grader. Typical repairs could
consist of placing additional gravel in ruts or depressed areas. Potholes and depressions
should not be filled by blading adjacent ridges or high areas into the depression areas.  New
material should be added to the depressed areas as they develop.

Adequate drainage should be provided at the site to reduce the likelihood of an increase in
moisture content of the foundation soils. The site should be graded to shed water and avoid
ponding over the subgrade. Water should not be allowed to pool against foundations
(including driven piles) or within roadways. Drainage design is the responsibility of the Civil
Designer.

9.0 Earthwork

9.1.1 General

The site work conditions will be largely dependent on the weather conditions and the
contractor’s means and methods in controlling surface drainage and protecting the subgrade.
The near surface soils encountered across the majority of the project site are anticipated to
remain relatively stable; however, they may become unstable with increases in moisture
content or due to repetitive traffic. Site preparation where inverter mat foundations will be
installed should include clearing and grubbing, installation of a site drainage system (if
necessary), and subgrade preparation. Site preparation is not necessary in the PV Array field
or where inverters will be supported on driven piles except to improve site drainage where
necessary. The following paragraphs present our considerations and recommendations for the
PV Array Field portion of the site and subgrade preparation.

The following presents recommendations for site preparation, excavation, subgrade
preparation and placement of engineered fills on the project. The recommendations presented
for design and construction of earth supported elements including foundations and roadways
are contingent upon following the recommendations outlined in this section.
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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.

9.1.2 Site Preparation

Strip and remove existing vegetation, debris, and other deleterious materials from proposed
access road areas, and any proposed mat foundations supporting invertors. Native trees, tree
stumps and large vegetation should be cleared from the site at the location of mat foundations
supporting invertors and roadway areas. Exposed surfaces should be free of mounds and
depressions which could prevent uniform compaction in proposed array panel, invertor and
access road areas.

Stripped materials consisting of vegetation and organic materials should be wasted from the
site. If it is necessary to dispose of organic materials on-site, they should be placed in non-
structural areas.

Where proposed inverters will be located, the area should be initially graded to create a
relatively level surface to receive fill or be constructed upon, and to provide for a relatively
uniform thickness of fill beneath structures (if applicable).

9.1.3 Subgrade Preparation

To mitigate hydro collapse potential in proposed mat/slab foundation areas, the upper 4 feet
of subgrade soils beneath existing grade should be removed and recompacted as engineered
fill material to mitigate the collapse and compression potential of the native soils. The lateral
extents should be 2/3 the depth of replacement. The moisture content and compaction of
subgrade soils should be maintained until slab construction. If new mat/slab foundations are
in close proximity of each other, the subgrade preparation for the entire footprint that covers
the new mat/slab foundations should be completed at the same time.

Subgrade soils beneath roadways should be scarified, moisture conditioned and compacted
to a minimum depth of 10 inches. The moisture content and compaction of subgrade soils
should be maintained until pavement construction.

Subgrade soils beneath any new interior floor slabs should be scarified, moisture conditioned
and compacted to a minimum depth of 12 inches. On-site medium and high plasticity clay
soils should be excluded from within the upper 16 inches of subgrade soils beneath any
proposed interior floor slabs. The moisture content and compaction of subgrade soils should
be maintained until floor slab construction.
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Exposed areas which will receive fill, once properly cleared and benched where necessary,
including at the base of the recommended over-excavation below foundations, should be
scarified to a minimum depth of 10 inches, moisture conditioned, and compacted. Exposed
surfaces should be free of mounds and depressions which could prevent uniform compaction.

9.1.4 Fill Material Type

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

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

Fill Type1 USCS
Classification

Acceptable Location for Placement

On-Site Medium
Plasticity Clay Soils

CL

The near-surface on-site clay soils with
Plasticity Index (PI) greater than 15

are not considered suitable for use as
engineered fill beneath lightly loaded

structures such as mat slabs
supporting inverters and BESS

structures. These soils may be utilized
in non structural areas and as

landscaping fill.

On-Site Sand Soils SM, SC-SM, SC, CL

The on-site low plasticity and
non-plastic sand soils with Plasticity

Index (PI) less than 15 are considered
suitable for use as engineered fill at all

locations and elevations.

Imported Material Varies All locations and elevations

Non-Frost Susceptible
(NFS)

GW, GP, SW and
SP

Maximum particle size of 2 inches
Maximum of 3 percent passing the No. 200 US
sieve size. Below foundations to a depth of

at least 24 inches.
1. Controlled, compacted fill should consist of approved materials that are free of organic

matter, debris, and oversized materials.  A sample of each material type should be
submitted to the geotechnical engineer for evaluation.

Imported soils (if required) for use as fill material in foundation and slab areas should conform
to low volume change materials as indicated in the following specifications:
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Percent Finer by Weight
Gradation (ASTM C 136)

4" .......................................................................................... 100
No. 4 Sieve ........................................................................ 50-100
No. 200 Sieve ..................................................15 (min) to 45 (max)

Liquid Limit ........................................................... 30 (max)
Plasticity Index ...................................................... 10 (max)
Maximum expansive potential (%)* ................................... 1.5

*Measured on a sample compacted to approximately 95 percent of the ASTM
D698 maximum dry density at about 2 percent below optimum water content.
The sample is confined under a 100 psf surcharge and submerged/inundated.

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. The EPC is responsible for selecting
appropriate compaction equipment, and loose lift thickness (up to a maximum of 10 inches),
to ensure the recommendations in this report are achieved and verifiable. Corrosion properties
of all imported soils should be determined and verified to be in agreement with construction
material design.

9.1.5 Compaction Requirements

Engineered fill should meet the following compaction and moisture requirements:

Material Type and Location

Per the Standard Proctor Test (ASTM D698)

Minimum
Compaction
Requirement

(%)1

Range of Moisture Contents
for Compaction (referenced

from optimum moisture

content)1

Minimum Maximum

On-site and imported soils:

Beneath foundations 95 -2% +3%
PV Array Pile Areas 96 -2% +2%

Compacted Native and Aggregate
Surfaced Roadways (subgrade)

92 -2% +2%

Aggregate base2 95 -2% +3%

Cable Trench Backfill (non-structural
areas)

85 -2% +2%

Cable Trench Backfill (structural areas and
roadways)

95 -2% +2%
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Material Type and Location

Per the Standard Proctor Test (ASTM D698)

Minimum
Compaction
Requirement

(%)1

Range of Moisture Contents
for Compaction (referenced

from optimum moisture

content)1

Minimum Maximum

Miscellaneous backfill 95 -2% +3%

1. The moisture content and compaction should be measured for each lift of engineered fill during
placement. Should the results of the in-place density tests indicate the specified moisture or
compaction limits have not been met, the area represented by the test should be reworked
and retested as required until the specified moisture and compaction requirements are
achieved.

2. Moisture percentage is not a pass/fail criteria for aggregate base course.

9.1.6 Earthwork Factors

The earthwork factors are based on a comparison of the in-situ dry densities from ring samples
to the density of bulk samples compacted to 98, 95, 90, and 85 percent of the maximum dry
density as determined by ASTM D698. The estimated shrinkage of the upper roughly 2 feet
of the site soils when used as compacted fill is presented in the table below:

Percent Compaction (%) Shrink/Swell (%)1

Minimum Maximum Average
98 -4 34 18
95 -7 32 15
90 -13 28 10
85 -20 24 5

1. Positive numbers are shrink, while negative numbers are swell. All values are in percent.

These estimates are general in nature, and are based on our experience, limited data from
our field exploration, and the soil conditions we encountered at the site. Earthwork factors
may vary dependent upon the actual subsurface conditions, which may include variations in
soil gradations and gravel contents.

9.1.7 Grading and Drainage

Adequate drainage should be provided at the site to reduce the likelihood of an increase in
moisture content of the foundation soils. The site should be graded to shed water and avoid
ponding over the subgrade.
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9.1.8 Earthwork Construction Considerations

Shallow excavations up to 10 feet for the proposed construction are anticipated to be
accomplished with conventional construction equipment. However, if excavations penetrate
into very dense soils, some additional effort may be need for excavation of these materials.
Consideration should be given to obtaining a unit price for difficult excavation in the contract
documents for the project.

Upon completion of filling and grading, care should be taken to maintain the subgrade
moisture content prior to construction of the access roads. 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 re-compacted
prior to access road construction.

The individual contractors are responsible for designing and constructing stable, temporary
excavations (including utility trenches) as required to maintain stability of both the excavation
sides and bottom. Excavations should be sloped or shored in the interest of safety following
local, and federal regulations, including current OSHA excavation and trench safety standards.

Terracon 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.

9.1.9 Construction Observation and Testing

The exposed subgrade and the full extend of 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 of fill. We recommend each lift of fill be
tested for density and moisture content at a minimum frequency of at least one test for every
15,000 square feet of compacted fill in the structure areas. We recommend at a minimum at
least one density and moisture content test for every 500 linear feet of compacted roadway
and utility trench backfill. If engineered fill is placed beneath individual structures, we
recommend at least one density and moisture content test per each vertical lift per structure.

Terracon should be retained during the construction phase of the project to observe earthwork
and to perform necessary tests and observations during subgrade preparation; proofrolling;
placement and compaction of controlled compacted fills; and backfilling of excavations into
the completed subgrade.
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10.0 General Comments

Terracon should be retained to review the final design plans and specifications, so comments
can be made regarding interpretation and implementation of our geotechnical
recommendations in the design and specifications.  Terracon also should be retained to
provide observation and testing services during grading, excavation, foundation construction
and other earth-related construction phases of the project.

The analysis and recommendations presented in this report are based upon the data obtained
from the borings, test pits, and pile load testing performed at the indicated locations and from
other information discussed in this report.  This report does not reflect variations that may
occur across the site, or due to the modifying effects of weather. The nature and extent of
such variations may not become evident until during or after construction.  If variations
appear, we should be immediately notified so that further evaluation and supplemental
recommendations can be provided.

The results of the test pile program should be interpreted in consideration of the subsurface
conditions at the time when and locations where testing was performed.  Inherent variations
within near surface soil layers, seasonal groundwater fluctuations, seasonal wet and dry
season effects, and site disturbance (due to construction activities including clearing,
grubbing, grading, or modifications to site drainage) can significantly affect the geotechnical
capacity of short pile foundations. The results of the test pile program should also be
interpreted in consideration of the test pile connection method and test pile characteristics
including the section properties, surface texture, and installation methods.

The scope of services for this project 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.

This report has been prepared for the exclusive use of our client for specific application to the
project discussed and has been prepared in accordance with generally accepted geotechnical
engineering practices.  No warranties, either express or implied, are intended or made.  Site
safety, excavation support, and dewatering requirements are the responsibility of others.  In
the event changes in the nature, design, or location of the project as outlined in this report
are planned, the conclusions and recommendations contained in this report shall not be
considered valid unless Terracon reviews the changes and either verifies or modifies the
conclusions of this report in writing.

Appendix A – Field Exploration Exhibit No.
Site Location ................................................................................................ A-1
Exploration Plan – Borings ............................................................ A-2 through A-5
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Exploration Plan – Test Pits .......................................................... A-6 through A-7
General Notes ..................................................................................................... A-8
Unified Soil Classification System ......................................................................... A-9
Boring Logs ............................................................................ A-10 through A-65
Test Pit Pictures ...................................................................... A-66 through A-81

Appendix B – Laboratory Testing
Atterberg Limits Results .....................................................................B-1 and B-4
Grain Size Distribution ............................................................... B-5 through B-17
Moisture-Density Relationship Results ........................................ B-18 through B-31
R-Value Test Results ................................................................ B-32 through B-33
Consolidation Test Results ........................................................ B-34 through B-42
Corrosion Testing Results ......................................................... B-42 through B-48
Summary of Laboratory Results ................................................ B-49 through B-64

Appendix C – Thermal Resistivity Test Results
Thermal Resistivity Test Location Plan............................................ C-1 through C-2
Thermal Resistivity Test Results ....................................................... C-3 thru C-20

Appendix D – Field Soil Electrical Resistivity Test Data
Field Soil Electrical Resistivity Test Location Plan ............................ D-1 through D-3
Field Soil Electrical Resistivity Test Data .......................................D-4 through D-29

Appendix E – Test Pile Driving Data
Pile Load Test Zoning Plan .............................................................................. E-1
Test Pile Driving Records ................................................................... E-2 thru E-6

Appendix F – Pile Load Testing Results – Axial Compression Load
Compression Load Test Results ...........................................................F-1 thru F-7

Appendix G – Pile Load Testing Results – Axial Tensile Load
Tension Load Test Results ............................................................... G-1 thru G-29

Appendix H – Pile Load Testing Results – Lateral Load
Lateral Load Test Results ................................................................ H-1 thru H-29

Appendix I – Double Ring Infiltration Test Results
Double Ring Infiltration Test Location Plan ........................................................ I-1
Double Ring Infiltration Test Results ............................................... I-2 through I-3

Appendix J – JDH Corrosion Analysis  ............................................... J-1 through J-14
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PROJECT: Rancho Viejo Solar Facility
JOB NO:
LOCATION: Santa Fe County, NM
MATERIAL: Silty Clay
SAMPLE SOURCE: P-03@0'-4'

SPECIMEN I. D. A B C

Moisture Content 21.1% 18.5% 17.2%
Compaction Pressure (psi) * 150 225
Specimen Height (inches) 2.54 2.50 2.49
Dry Density (pcf) 104.5 110.4 113.3
Horiz. Pres. @ 1000lbs (psi) 54.0 37.0 28.0
Horiz. Pres. @ 2000lbs (psi) 131.0 94.0 67.0
Displacement 4.10 3.96 3.89
Expansion Pressure  (psi) 0.1 0.2 0.6
Exudation Pressure (psi) 223 344 489
R Value 12 31 47
*   HAND TAMPED

R Value at 300 PSI = 24.3

RESISTANCE R-VALUE AND EXPANSION PRESSURE OF COMPACTED SOILS (ASTM D2844)
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PROJECT: Rancho Viejo Solar Facility
JOB NO:
LOCATION: Santa Fe County, NM
MATERIAL: Silty Clay
SAMPLE SOURCE: P-07@0'-4'

SPECIMEN I. D. A B C

Moisture Content 27.8% 25.2% 22.6%
Compaction Pressure (psi) * * 75
Specimen Height (inches) 2.56 2.49 2.52
Dry Density (pcf) 93.7 98.6 102.5
Horiz. Pres. @ 1000lbs (psi) 68.0 58.0 54.0
Horiz. Pres. @ 2000lbs (psi) 140.0 138.0 131.0
Displacement 5.12 4.45 3.47
Expansion Pressure  (psi) 0.0 0.0 0.1
Exudation Pressure (psi) 228 335 601
R Value 7 8 14
*   HAND TAMPED

R Value at 300 PSI = 7.7

RESISTANCE R-VALUE AND EXPANSION PRESSURE OF COMPACTED SOILS (ASTM D2844)
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750 Pilot Road, Suite F
Las Vegas, Nevada  89119
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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 (66)Sample Submitted By: 8/5/2022

Results of Corrosion Analysis

Engineering Technician II

Santa Fe County, NM

Project

Lab No.: 22-0541

Sample Number

Sample Location

Sample Depth (ft.)

Nathan Campo

pH Analysis, AASHTO T 289

Water Soluble Sulfate (SO4), AASHTO T 290
(mg/Kg)

Chlorides, AASHTO T 291 (mg/kg)

Red-Ox, AWWA 2580 B (mV)

Minimum Resistivity (Saturated), AASHTO T
288, (ohm-cm)

AES Clean Energy Development LLC Rancho Viejo Solar Facility
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750 Pilot Road, Suite F
Las Vegas, Nevada  89119
(702) 597-9393

Client

Date Received:

-- -- -- --
B-05 B-06 B-07 B-08

Grab Grab Grab Grab

7.52 7.17 6.84 7.08

107 94 120 94

65 75 80 70

+735 +735 +734 +735

3484 4556 3551 5427

Analyzed By:

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 (66)Sample Submitted By: 8/5/2022

Results of Corrosion Analysis

Engineering Technician II

Santa Fe County, NM

Project

Lab No.: 22-0541

Sample Number

Sample Location

Sample Depth (ft.)

Nathan Campo

pH Analysis, AASHTO T 289

Water Soluble Sulfate (SO4), AASHTO T 290
(mg/Kg)

Chlorides, AASHTO T 291 (mg/kg)

Red-Ox, AWWA 2580 B (mV)

Minimum Resistivity (Saturated), AASHTO T
288, (ohm-cm)

AES Clean Energy Development LLC Rancho Viejo Solar Facility
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750 Pilot Road, Suite F
Las Vegas, Nevada  89119
(702) 597-9393

Client

Date Received:

-- -- -- --
B-09 B-10 B-11 B-12

Grab Grab Grab Grab

6.80 7.22 6.66 6.60

92 127 72 75

90 65 47 50

+732 +734 +728 +735

3350 4221 1474 5762

Analyzed By:

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 (66)Sample Submitted By: 8/5/2022

Results of Corrosion Analysis

Engineering Technician II

Santa Fe County, NM

Project

Lab No.: 22-0541

Sample Number

Sample Location

Sample Depth (ft.)

Nathan Campo

pH Analysis, AASHTO T 289

Water Soluble Sulfate (SO4), AASHTO T 290
(mg/Kg)

Chlorides, AASHTO T 291 (mg/kg)

Red-Ox, AWWA 2580 B (mV)

Minimum Resistivity (Saturated), AASHTO T
288, (ohm-cm)

AES Clean Energy Development LLC Rancho Viejo Solar Facility
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750 Pilot Road, Suite F
Las Vegas, Nevada  89119
(702) 597-9393

Client

Date Received:

-- -- -- --
B-13 B-14 B-15 B-16

Grab Grab Grab Grab

6.58 6.84 7.38 7.69

95 133 88 103

47 102 57 50

+734 +732 +723 +731

6633 4891 1943 2278

Analyzed By:

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 (66)Sample Submitted By: 8/5/2022

Results of Corrosion Analysis

Engineering Technician II

Santa Fe County, NM

Project

Lab No.: 22-0541

Sample Number

Sample Location

Sample Depth (ft.)

Nathan Campo

pH Analysis, AASHTO T 289

Water Soluble Sulfate (SO4), AASHTO T 290
(mg/Kg)

Chlorides, AASHTO T 291 (mg/kg)

Red-Ox, AWWA 2580 B (mV)

Minimum Resistivity (Saturated), AASHTO T
288, (ohm-cm)

AES Clean Energy Development LLC Rancho Viejo Solar Facility
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Exhibit C-1



Exhibit C-2



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

Serving 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

December 21, 2023

Terracon
6805 Academy Parkway West NE
Albuquerque, New Mexico 87109
Attn: Stenson Lee

Re: Thermal Analysis of Native Soil Samples
Rancho Viejo Solar  Santa Fe, NM (Project No. 66225093)

The following is the report of thermal dryout characterization tests conducted on ten (10)
bulk samples of native soil from the referenced project sent to our laboratory.

Thermal Resistivity Tests:  The samples were tested at the optimum  moisture content
and at 85% of the 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 Figures 1 to 10.

Sample ID, Description, Thermal Resistivity, Moisture Content and Density

Sample ID Depth (ft) Effort
(%)

Description
(Terracon)

Thermal Resistivity
(°C-cm/W)

Moisture
Content

 (%)

Dry
Density

Wet Dry (lb/ft3)

A-01              1.0 - 5.0            85            Silty Sand (SM)             97                236                14                92

A-06              1.0 - 5.0            85         Silty Sand (SM)             69                157                11               101

A-08              1.0 - 5.0            85             Lean Clay (CL)              89               205                13                 96

A-11              1.0 - 5.0            85              Lean Clay (CL)             92                218               16                 92

A-14              1.0 - 5.0            85              Silty Sand (SM)            95                306                17                86

BW-01            1.0 - 5.0            85          Lean Clay w/ Sand           78                186                13               100

T-01              1.0 - 5.0            85           Clayey Sand (SC)           94                239                18                90

Exhibit C-3
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Sample ID, Description, Thermal Resistivity, Moisture Content and Density

Sample ID Depth (ft) Effort
(%)

Description
(Terracon)

Thermal
Resistivity
(°C-cm/W)

Moisture
Content

 (%)

Dry
Density
(lb/ft3)Wet Dry

T-02              1.0 - 5.0            85           Clayey Sand (SC)             90              239               12                 95

T-03              1.0 - 5.0            85              Lean Clay (CL)               80              168               13                102

T-04              1.0 - 5.0            85              Lean Clay (CL)               67              137                9                 109

Please contact us if you have any questions or if we can be of further assistance.

Geotherm USA

Deepak Parmar

Exhibit C-4
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1.0' - 5.0'
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4Exhibit C-6



5Exhibit C-7



6Exhibit C-8



7Exhibit C-9



8Exhibit C-10



9Exhibit C-11



10Exhibit C-12



11Exhibit C-13



12Exhibit C-14



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

Serving 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

September 2, 2022

Terracon
6805 Academy Parkway West NE
Albuquerque, New Mexico 87109
Attn: Stenson Lee

                               Re: Thermal Analysis of Native Soil Samples
                     Rancho Viejo Solar  Santa Fe County, NM (PO No. 66225093)

The following is the report of thermal dryout characterization tests conducted on four (4)
samples of native soil from the referenced project sent to our laboratory.

Thermal Resistivity Tests:  The samples were tested at the optimum  moisture content
and at 90% and 95% of the 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 Figures 1 to 4.

Sample ID, Description, Thermal Resistivity, Moisture Content and Density

Sample ID Effor
t (%)

Description
(Terracon)

Thermal Resistivity
(°C-cm/W)

Moisture
Content

 (%)

Dry
Density
(lb/ft3)Wet Dry

B-03
90

Sandy silt (ML)
89 239

16
98

95 83 202 104

B-07
90

Silt with sand (ML)
82 207

13
106

95 76 173 112

B-10
90

Sandy silt (ML)
74 194

14
106

95 69 163 112

B-Sub
90

Sandy silt (ML)
103 303

11
92

95 92 262 98
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Please contact us if you have any questions or if we can be of further assistance.

Geotherm USA

Nimesh Patel

Exhibit C-16
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4Exhibit C-18
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COOL SOLUTIONS FOR UNDERGROUND POWER CABLES
THERMAL SURVEYS, CORRECTIVE BACKFILLS & INSTRUMENTATION

Serving 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

March 19, 2024

Terracon
6805 Academy Parkway West NE
Albuquerque, New Mexico 87109
Attn: Stenson Lee

Re: Thermal Analysis of Native Soil Samples
Rancho Viejo Solar Part 2  Santa Fe, NM (Project No. 66225093)

The following is the report of thermal dryout characterization tests conducted on eight (8)
bulk samples of native soil from the referenced project sent to our laboratory.

Thermal Resistivity Tests:  The samples were tested at the  moisture content
and at 85% and 90% of the 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 Figures 1 to 8.

Sample ID, Description, Thermal Resistivity, Moisture Content and Density

Sample ID Depth
(ft)

Effort
(%)

Description
(Terracon)

Thermal Resistivity
(°C-cm/W)

Moisture
Content

 (%)

Dry
Density
(lb/ft3)Wet Dry

A-01A 1 - 5 85 Lean Clay 99 209 14 93

A-01A 1 - 5 90 Lean Clay 94 182 14 98

A-06A 1 - 5 85 Lean Clay 92 178 11 100

A-06A 1 - 5 90 Lean Clay 87 155 11 106

A-08A 1 - 5 85 Lean Clay 108 266 17 87

A-08A 1 - 5 90 Lean Clay 103 231 17 93

A-11A 1 - 5 85 Lean Clay 89 200 14 96

A-11A 1 - 5 90 Lean Clay 85 174 14 101



2

Sample ID, Description, Thermal Resistivity, Moisture Content and Density

Sample ID Depth
(ft)

Effort
(%)

Description
(Terracon)

Thermal
Resistivity
(°C-cm/W)

Moisture
Content

 (%)

Dry
Density
(lb/ft3)Wet Dry

A-14A 1 - 5 85 Lean Clay 109 269 20 86

A-14A 1 - 5 90 Lean Clay 104 234 20 91

Sub-02A 1 - 5 85 Lean Clay 96 260 18 88

Sub-02A 1 - 5 90 Lean Clay 91 226 18 93

T-01A 1 - 5 85 Lean Clay 110 289 22 82

T-01A 1 - 5 90 Lean Clay 105 251 22 86

T-03A 1 - 5 85 Silty Sand 69 139 10 105

T-03A 1 - 5 90 Silty Sand 66  121 10 111

Please contact us if you have any questions or if we can be of further assistance.

Geotherm USA

Deepak Parmar
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FIELD ELECTRICAL RESISTIVITY TEST DATA
Rancho Viejo Solar  Albuquerque, NM
December 2023  Terracon Project No.66225093

Array Loc.
Instrument Weather

Serial # Ground Cond.
Cal. Check Tested By

Test Date Method
Notes &

Conflicts

Apparent resistivity  is calculated as :

Measured
Resistance R

Apparent
Resistivity

Measured
Resistance R

Apparent
Resistivity

( -cm) ( -cm)
1 30 6 15 81.15 20130 77.16 19140
2 61 6 15 25.15 10570 22.18 9320
3 91 6 15 11.16 6670 10.20 6100
5 152 6 15 6.16 5980 6.83 6630

10 305 13 33 3.65 7140 3.15 6160
20 610 13 33 2.26 8710 2.15 8280
50 1524 13 33 1.55 14890 1.35 12940

1-Apr LA

FER-A-01: 35.540916, -106.017053
LRI MiniRes Ultra Sunny

SN-332 Dry, moderate vegetation

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

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

(feet) (centimeters) (inches) (centimeters)

August 9, 2023

1.0

10.0

100.0

1,000.0

10,000.0

100,000.0

1 10 100 1000 10000

Ap
pa

re
nt

 R
es

is
tiv

ity
R

(
-c

m
)

Electrode Spacing a (cm)

Apparent resistivity vs a spacing

N-S Array

E-W Array

=
4

1 +
+ 4 +
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FIELD ELECTRICAL RESISTIVITY TEST DATA
Rancho Viejo Solar  Albuquerque, NM
December 2023  Terracon Project No.66225093

Array Loc.
Instrument Weather

Serial # Ground Cond.
Cal. Check Tested By

Test Date Method
Notes &

Conflicts

Apparent resistivity  is calculated as :

Measured
Resistance R

Apparent
Resistivity

Measured
Resistance R

Apparent
Resistivity

( -cm) ( -cm)
1 30 6 15 81.80 20290 96.00 23810
2 61 6 15 25.70 10800 28.70 12060
3 91 6 15 12.50 7470 13.90 8310
5 152 6 15 7.24 7030 7.69 7470

10 305 13 33 4.17 8160 4.33 8460
20 610 13 33 2.39 9210 2.19 8420
50 1524 13 33 0.89 8540 0.85 8120

(feet) (centimeters) (inches) (centimeters)

August 9, 2023 Wenner 4-pin (ASTM G57-06 (2012); IEEE 81-2012)

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

1-Apr LA

FER-A-02: 35.543195, -106.01375
LRI MiniRes Ultra Sunny

SN-332 Dry, moderate vegetation

1.0

10.0

100.0

1,000.0

10,000.0

100,000.0

1 10 100 1000 10000

Ap
pa

re
nt

 R
es

is
tiv

ity
R

(
-c

m
)

Electrode Spacing a (cm)

Apparent resistivity vs a spacing

N-S Array

E-W Array

=
4

1 +
+ 4 +
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FIELD ELECTRICAL RESISTIVITY TEST DATA
Rancho Viejo Solar  Albuquerque, NM
December 2023  Terracon Project No.66225093

Array Loc.
Instrument Weather

Serial # Ground Cond.
Cal. Check Tested By

Test Date Method
Notes &

Conflicts

Apparent resistivity  is calculated as :

Measured
Resistance R

Apparent
Resistivity

Measured
Resistance R

Apparent
Resistivity

( -cm) ( -cm)
1 30 6 15 68.10 16890 56.80 14090
2 61 6 15 9.70 4080 15.10 6350
3 91 6 15 7.54 4510 9.53 5700
5 152 6 15 5.88 5710 5.73 5570

10 305 13 33 4.58 8950 3.67 7180
20 610 13 33 2.94 11310 2.44 9410
50 1524 13 33 1.15 10990 1.34 12830

1-Apr LA

FER-A-03: 35.539119, -106.009735
LRI MiniRes Ultra Sunny

SN-332 Dry, moderate vegetation

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

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

(feet) (centimeters) (inches) (centimeters)

August 12, 2023

1.0

10.0

100.0

1,000.0

10,000.0

100,000.0

1 10 100 1000 10000
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pa

re
nt

 R
es

is
tiv

ity
R

(
-c

m
)

Electrode Spacing a (cm)

Apparent resistivity vs a spacing

N-S Array

E-W Array

=
4

1 +
+ 4 +
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FIELD ELECTRICAL RESISTIVITY TEST DATA
Rancho Viejo Solar  Albuquerque, NM
December 2023  Terracon Project No.66225093

Array Loc.
Instrument Weather

Serial # Ground Cond.
Cal. Check Tested By

Test Date Method
Notes &

Conflicts

Apparent resistivity  is calculated as :

Measured
Resistance R

Apparent
Resistivity

Measured
Resistance R

Apparent
Resistivity

( -cm) ( -cm)
1 30 6 15 120.20 29820 93.30 23140
2 61 6 15 20.70 8700 27.50 11560
3 91 6 15 10.50 6280 14.90 8910
5 152 6 15 6.85 6650 7.68 7460

10 305 13 33 4.26 8320 4.15 8110
20 610 13 33 2.95 11370 3.24 12500
50 1524 13 33 1.39 13290 1.36 13050

1-Apr LA

FER-A-04: 35.541095, -106.00573
LRI MiniRes Ultra Sunny

SN-332 Dry, moderate vegetation

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

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

(feet) (centimeters) (inches) (centimeters)

August 12, 2023

1.0

10.0

100.0

1,000.0

10,000.0

100,000.0

1 10 100 1000 10000
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pa

re
nt

 R
es

is
tiv
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R

(
-c

m
)

Electrode Spacing a (cm)

Apparent resistivity vs a spacing

N-S Array

E-W Array

=
4

1 +
+ 4 +
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FIELD ELECTRICAL RESISTIVITY TEST DATA
Rancho Viejo Solar  Albuquerque, NM
December 2023  Terracon Project No.66225093

Array Loc.
Instrument Weather

Serial # Ground Cond.
Cal. Check Tested By

Test Date Method
Notes &

Conflicts

Apparent resistivity  is calculated as :

Measured
Resistance R

Apparent
Resistivity

Measured
Resistance R

Apparent
Resistivity

( -cm) ( -cm)
1 30 6 15 32.00 7940 52.20 12950
2 61 6 15 12.90 5420 12.10 5090
3 91 6 15 7.68 4590 7.31 4370
5 152 6 15 4.37 4250 4.37 4240

10 305 13 33 3.08 6010 3.02 5900
20 610 13 33 2.49 9600 2.51 9670
50 1524 13 33 1.62 15530 1.62 15480

1-Apr LA

FER-A-05: 35.544106, -106.004845
LRI MiniRes Ultra Sunny

SN-332 Dry, moderate vegetation

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

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

(feet) (centimeters) (inches) (centimeters)

August 12, 2023

1.0

10.0

100.0

1,000.0

10,000.0

100,000.0

1 10 100 1000 10000
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Electrode Spacing a (cm)

Apparent resistivity vs a spacing

N-S Array

E-W Array

=
4

1 +
+ 4 +
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FIELD ELECTRICAL RESISTIVITY TEST DATA
Rancho Viejo Solar  Albuquerque, NM
December 2023  Terracon Project No.66225093

Array Loc.
Instrument Weather

Serial # Ground Cond.
Cal. Check Tested By

Test Date Method
Notes &

Conflicts

Apparent resistivity  is calculated as :

Measured
Resistance R

Apparent
Resistivity

Measured
Resistance R

Apparent
Resistivity

( -cm) ( -cm)
1 30 6 15 153.00 37950 129.90 32220
2 61 6 15 42.50 17860 35.80 15050
3 91 6 15 20.90 12500 21.90 13090
5 152 6 15 9.82 9540 9.68 9400

10 305 13 33 3.57 6980 3.38 6600
20 610 13 33 1.99 7660 1.90 7310
50 1524 13 33 1.02 9730 1.10 10510

1-Apr LA

FER-A-06: 35.546276, -106.00157
LRI MiniRes Ultra Sunny

SN-332 Dry, moderate vegetation

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

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

(feet) (centimeters) (inches) (centimeters)

August 12, 2023

1.0

10.0

100.0

1,000.0

10,000.0

100,000.0

1 10 100 1000 10000
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nt
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Electrode Spacing a (cm)

Apparent resistivity vs a spacing

N-S Array

E-W Array

=
4

1 +
+ 4 +
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FIELD ELECTRICAL RESISTIVITY TEST DATA
Rancho Viejo Solar  Albuquerque, NM
December 2023  Terracon Project No.66225093

Array Loc.
Instrument Weather

Serial # Ground Cond.
Cal. Check Tested By

Test Date Method
Notes &

Conflicts

Apparent resistivity  is calculated as :

Measured
Resistance R

Apparent
Resistivity

Measured
Resistance R

Apparent
Resistivity

( -cm) ( -cm)
1 30 6 15 99.70 24730 96.80 24010
2 61 6 15 22.60 9500 22.70 9540
3 91 6 15 11.90 7110 11.50 6880
5 152 6 15 5.65 5490 6.60 6400

10 305 13 33 2.58 5050 2.85 5580
20 610 13 33 1.47 5660 1.49 5720
50 1524 13 33 0.85 8100 0.80 7700

1-Apr LA

FER-A-07: 35.546692, -106.01195
LRI MiniRes Ultra Sunny

SN-332 Dry, moderate vegetation

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

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

(feet) (centimeters) (inches) (centimeters)

August 9, 2023
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E-W Array

=
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FIELD ELECTRICAL RESISTIVITY TEST DATA
Rancho Viejo Solar  Albuquerque, NM
December 2023  Terracon Project No.66225093

Array Loc.
Instrument Weather

Serial # Ground Cond.
Cal. Check Tested By

Test Date Method
Notes &

Conflicts

Apparent resistivity  is calculated as :

Measured
Resistance R

Apparent
Resistivity

Measured
Resistance R

Apparent
Resistivity

( -cm) ( -cm)
1 30 6 15 32.00 7940 39.10 9700
2 61 6 15 11.90 5000 14.30 6010
3 91 6 15 7.54 4510 8.63 5160
5 152 6 15 4.37 4250 4.63 4490

10 305 13 33 2.97 5810 2.68 5240
20 610 13 33 1.52 5870 1.58 6100
50 1524 13 33 0.86 8210 0.87 8330

1-Apr LA

FER-A-08: 35.549863, -106.00737
LRI MiniRes Ultra Sunny

SN-332 Dry, moderate vegetation

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

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

(feet) (centimeters) (inches) (centimeters)

August 9, 2023
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FIELD ELECTRICAL RESISTIVITY TEST DATA
Rancho Viejo Solar  Albuquerque, NM
December 2023  Terracon Project No.66225093

Array Loc.
Instrument Weather

Serial # Ground Cond.
Cal. Check Tested By

Test Date Method
Notes &

Conflicts

Apparent resistivity  is calculated as :

Measured
Resistance R

Apparent
Resistivity

Measured
Resistance R

Apparent
Resistivity

( -cm) ( -cm)
1 30 6 15 103.40 25650 141.90 35200
2 61 6 15 23.90 10050 24.70 10380
3 91 6 15 14.70 8790 15.10 9030
5 152 6 15 8.28 8040 8.35 8110

10 305 13 33 3.64 7110 3.97 7760
20 610 13 33 1.78 6840 1.70 6530
50 1524 13 33 0.58 5550 0.55 5240

1-Apr LA

FER-A-09: 35.548657, -106.015689
LRI MiniRes Ultra Sunny

SN-332 Dry, moderate vegetation

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

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

(feet) (centimeters) (inches) (centimeters)

August 9, 2023
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FIELD ELECTRICAL RESISTIVITY TEST DATA
Rancho Viejo Solar  Albuquerque, NM
December 2023  Terracon Project No.66225093

Array Loc.
Instrument Weather

Serial # Ground Cond.
Cal. Check Tested By

Test Date Method
Notes &

Conflicts

Apparent resistivity  is calculated as :

Measured
Resistance R

Apparent
Resistivity

Measured
Resistance R

Apparent
Resistivity

( -cm) ( -cm)
1 30 6 15 163.80 40630 85.10 21110
2 61 6 15 22.30 9370 22.00 9250
3 91 6 15 10.20 6100 12.40 7410
5 152 6 15 6.39 6200 7.13 6930

10 305 13 33 4.20 8200 4.13 8070
20 610 13 33 2.59 9990 2.60 10010
50 1524 13 33 0.79 7570 0.86 8250

1-Apr LA

FER-A-10: 35.551307, -106.014021
LRI MiniRes Ultra Sunny

SN-332 Dry, moderate vegetation

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

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

(feet) (centimeters) (inches) (centimeters)

August 9, 2023
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FIELD ELECTRICAL RESISTIVITY TEST DATA
Rancho Viejo Solar  Albuquerque, NM
December 2023  Terracon Project No.66225093

Array Loc.
Instrument Weather

Serial # Ground Cond.
Cal. Check Tested By

Test Date Method
Notes &

Conflicts

Apparent resistivity  is calculated as :

Measured
Resistance R

Apparent
Resistivity

Measured
Resistance R

Apparent
Resistivity

( -cm) ( -cm)
1 30 6 15 69.60 17260 70.90 17590
2 61 6 15 17.70 7440 39.30 16520
3 91 6 15 10.40 6220 10.90 6520
5 152 6 15 5.42 5260 5.74 5570

10 305 13 33 3.35 6540 3.39 6630
20 610 13 33 2.25 8670 2.42 9320
50 1524 13 33 0.97 9310 1.13 10870

1-Apr LA

FER-A-11: 35.553501, -106.015633
LRI MiniRes Ultra Sunny

SN-332 Dry, moderate vegetation

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

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

(feet) (centimeters) (inches) (centimeters)

August 9, 2023
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Exhibit D-14



FIELD ELECTRICAL RESISTIVITY TEST DATA
Rancho Viejo Solar  Albuquerque, NM
December 2023  Terracon Project No.66225093

Array Loc.
Instrument Weather

Serial # Ground Cond.
Cal. Check Tested By

Test Date Method
Notes &

Conflicts

Apparent resistivity  is calculated as :

Measured
Resistance R

Apparent
Resistivity

Measured
Resistance R

Apparent
Resistivity

( -cm) ( -cm)
1 30 6 15 75.10 18630 73.90 18330
2 61 6 15 26.90 11310 21.40 9000
3 91 6 15 14.50 8670 12.60 7530
5 152 6 15 7.20 6990 6.84 6640

10 305 13 33 3.77 7370 3.73 7300
20 610 13 33 1.86 7150 1.85 7130
50 1524 13 33 0.85 8100 0.83 7950

1-Apr LA

FER-A-12: 35.553592, -106.00828
LRI MiniRes Ultra Sunny

SN-332 Dry, moderate vegetation

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

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

(feet) (centimeters) (inches) (centimeters)

August 9, 2023
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FIELD ELECTRICAL RESISTIVITY TEST DATA
Rancho Viejo Solar  Albuquerque, NM
December 2023  Terracon Project No.66225093

Array Loc.
Instrument Weather

Serial # Ground Cond.
Cal. Check Tested By

Test Date Method
Notes &

Conflicts

Apparent resistivity  is calculated as :

Measured
Resistance R

Apparent
Resistivity

Measured
Resistance R

Apparent
Resistivity

( -cm) ( -cm)
1 30 6 15 60.20 14930 53.60 13300
2 61 6 15 18.50 7780 24.50 10300
3 91 6 15 10.81 6460 12.90 7710
5 152 6 15 6.17 5990 6.08 5900

10 305 13 33 3.02 5910 3.19 6240
20 610 13 33 1.97 7570 2.06 7940
50 1524 13 33 1.32 12660 1.24 11880

1-Apr LA

FER-T-01: 35.553920, -106.000314
LRI MiniRes Ultra Sunny

SN-332 Dry, moderate vegetation

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

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

(feet) (centimeters) (inches) (centimeters)

September 19, 2023
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FIELD ELECTRICAL RESISTIVITY TEST DATA
Rancho Viejo Solar  Albuquerque, NM
December 2023  Terracon Project No.66225093

Array Loc.
Instrument Weather

Serial # Ground Cond.
Cal. Check Tested By

Test Date Method
Notes &

Conflicts

Apparent resistivity  is calculated as :

Measured
Resistance R

Apparent
Resistivity

Measured
Resistance R

Apparent
Resistivity

( -cm) ( -cm)
1 30 6 15 79.80 19790 85.00 21080
2 61 6 15 39.80 16730 40.20 16900
3 91 6 15 22.10 13210 20.90 12500
5 152 6 15 9.69 9410 9.51 9230

10 305 13 33 3.52 6870 3.64 7110
20 610 13 33 1.86 7170 1.87 7200
50 1524 13 33 1.10 10560 1.04 9960

1-Apr LA

FER-T-02: 35.556813, -105.991131
LRI MiniRes Ultra Sunny

SN-332 Dry, moderate vegetation

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

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

(feet) (centimeters) (inches) (centimeters)

September 19, 2023
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FIELD ELECTRICAL RESISTIVITY TEST DATA
Rancho Viejo Solar  Albuquerque, NM
December 2023  Terracon Project No.66225093

Array Loc.
Instrument Weather

Serial # Ground Cond.
Cal. Check Tested By

Test Date Method
Notes &

Conflicts

Apparent resistivity  is calculated as :

Measured
Resistance R

Apparent
Resistivity

Measured
Resistance R

Apparent
Resistivity

( -cm) ( -cm)
1 30 6 15 64.50 16000 70.80 17560
2 61 6 15 61.70 25940 47.60 20010
3 91 6 15 36.20 21640 33.00 19730
5 152 6 15 18.50 17960 19.60 19030

10 305 13 33 8.10 15830 7.60 14860
20 610 13 33 4.20 16180 4.00 15410
50 1524 13 33 1.40 13420 1.30 12460

1-Apr ED, MG

FER-T-03: 35.559615, -105.98170
LRI MiniRes Ultra Sunny

SN-332 Dry, moderate vegetation

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

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

(feet) (centimeters) (inches) (centimeters)

September 19, 2023
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FIELD ELECTRICAL RESISTIVITY TEST DATA
Rancho Viejo Solar  Albuquerque, NM
December 2023  Terracon Project No.66225093

Array Loc.
Instrument Weather

Serial # Ground Cond.
Cal. Check Tested By

Test Date Method
Notes &

Conflicts

Apparent resistivity  is calculated as :

Measured
Resistance R

Apparent
Resistivity

Measured
Resistance R

Apparent
Resistivity

( -cm) ( -cm)
1 30 6 15 92.30 22900 87.00 21580
2 61 6 15 37.20 15640 47.00 19760
3 91 6 15 22.20 13270 22.50 13450
5 152 6 15 10.10 9810 10.00 9710

10 305 13 33 5.40 10560 5.38 10520
20 610 13 33 3.17 12210 3.47 13370
50 1524 13 33 1.70 16290 1.47 14090

1-Apr LA

FER-T-04: 35.562850, -105.971233
LRI MiniRes Ultra Sunny

SN-332 Dry, moderate vegetation

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

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

(feet) (centimeters) (inches) (centimeters)

September 19, 2023
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FIELD ELECTRICAL RESISTIVITY TEST DATA
Rancho Viejo Solar  Albuquerque, NM
December 2023  Terracon Project No.66225093

Array Loc.
Instrument Weather

Serial # Ground Cond.
Cal. Check Tested By

Test Date Method
Notes &

Conflicts

Apparent resistivity  is calculated as :

Measured
Resistance R

Apparent
Resistivity

Measured
Resistance R

Apparent
Resistivity

( -cm) ( -cm)
1 30 6 15 50.50 12530 55.70 13820
2 61 6 15 21.80 9160 18.10 7610
3 91 6 15 10.30 6160 10.10 6040
5 152 6 15 6.20 6020 5.80 5630

10 305 13 33 4.50 8800 4.50 8800
20 610 13 33 3.30 12710 3.10 11940
50 1524 13 33 1.30 12460 1.48 14180

1-Apr MG, SS

FER-T-05: 35.565560, -105.963141
LRI MiniRes Ultra Sunny

SN-332 Dry, moderate vegetation

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

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

(feet) (centimeters) (inches) (centimeters)

September 19, 2023
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FIELD ELECTRICAL RESISTIVITY TEST DATA
Rancho Viejo Solar  Albuquerque, NM
December 2023  Terracon Project No.66225093

Array Loc.
Instrument Weather

Serial # Ground Cond.
Cal. Check Tested By

Test Date Method
Notes &

Conflicts

Apparent resistivity  is calculated as :

Measured
Resistance R

Apparent
Resistivity

Measured
Resistance R

Apparent
Resistivity

( -cm) ( -cm)
1 30 6 15 55.10 13670 59.10 14660
2 61 6 15 28.10 11810 31.50 13240
3 91 6 15 19.80 11840 25.10 15010
5 152 6 15 9.18 8920 8.87 8620

10 305 13 33 3.81 7450 4.12 8060
20 610 13 33 2.22 8540 2.46 9460
50 1524 13 33 1.358 13010 1.215 11640
100 3048 14 36 0.468 8960 0.518 9920
200 6096 15 38 0.251 9610 0.218 8350
300 9144 16 41 0.135 7760 0.115 6610

10-Jul SL

FER-BESS-01: 35.552320, -106.001746
LRI MiniRes Ultra Cloudy

SN-332 Dry, moderate vegetation

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

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

(feet) (centimeters) (inches) (centimeters)

September 20, 2023
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FIELD ELECTRICAL RESISTIVITY TEST DATA
Rancho Viejo Solar  Albuquerque, NM
December 2023  Terracon Project No.66225093

Array Loc.
Instrument Weather

Serial # Ground Cond.
Cal. Check Tested By

Test Date Method
Notes &

Conflicts

Apparent resistivity  is calculated as :

Measured
Resistance R

Apparent
Resistivity

Measured
Resistance R

Apparent
Resistivity

( -cm) ( -cm)
1 30 6 15 81.80 20290 64.80 16070
2 61 6 15 28.10 11810 19.10 8030
3 91 6 15 12.50 7470 12.63 7550
5 152 6 15 6.62 6430 7.16 6950

10 305 13 33 3.42 6680 4.17 8140
20 610 13 33 2.27 8730 3.16 12170
50 1524 13 33 1.463 14020 1.618 15510
100 3048 14 36 0.618 11840 0.718 13750
200 6096 15 38 0.213 8160 0.216 8270
300 9144 16 41 0.143 8220 0.131 7530

(feet) (centimeters) (inches) (centimeters)

September 20, 2023 Wenner 4-pin (ASTM G57-06 (2012); IEEE 81-2012)

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

10-Jul SL

FER-BESS-02: 35.553828, -106.002677
LRI MiniRes Ultra Cloudy

SN-332 Dry, moderate vegetation
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FIELD ELECTRICAL RESISTIVITY TEST DATA
Rancho Viejo Solar  Albuquerque, NM
December 2023  Terracon Project No.66225093

Array Loc.
Instrument Weather

Serial # Ground Cond.
Cal. Check Tested By

Test Date Method
Notes &

Conflicts

Apparent resistivity  is calculated as :

Measured
Resistance R

Apparent
Resistivity

Measured
Resistance R

Apparent
Resistivity

( -cm) ( -cm)
1 30 6 15 61.00 15130 59.70 14810
2 61 6 15 16.90 7100 18.80 7900
3 91 6 15 8.90 5320 9.70 5800
5 152 6 15 6.19 6010 6.61 6420

10 305 13 33 3.41 6670 3.33 6510
20 610 13 33 2.27 8740 2.19 8440
50 1524 13 33 1.170 11210 1.336 12800
100 3048 14 36 0.674 12910 0.697 13350
200 6096 15 38 0.230 8810 0.264 10110
300 9144 16 41 0.113 6490 0.149 8560

(feet) (centimeters) (inches) (centimeters)

September 20, 2023 Wenner 4-pin (ASTM G57-06 (2012); IEEE 81-2012)

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

10-Jul MG, SS

FER-BW-01: 35.56568653, -105.9623908
LRI MiniRes Ultra Cloudy

SN-332 Dry, moderate vegetation
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FIELD ELECTRICAL RESISTIVITY TEST DATA
Rancho Viejo Solar  Albuquerque, NM
December 2023  Terracon Project No.66225093

Array Loc.
Instrument Weather

Serial # Ground Cond.
Cal. Check Tested By

Test Date Method
Notes &

Conflicts

Apparent resistivity  is calculated as :

Measured
Resistance R

Apparent
Resistivity

Measured
Resistance R

Apparent
Resistivity

( -cm) ( -cm)
1 30 6 15 70.15 17400 64.10 15900
2 61 6 15 20.15 8470 17.10 7190
3 91 6 15 10.21 6100 9.16 5470
5 152 6 15 6.51 6320 6.19 6010

10 305 13 33 3.51 6860 3.16 6170
20 610 13 33 2.35 9060 2.20 8480
50 1524 13 33 1.251 11990 1.215 11640
100 3048 14 36 0.713 13660 0.615 11780
200 6096 15 38 0.243 9310 0.268 10270
300 9144 16 41 0.106 6090 0.115 6610

(feet) (centimeters) (inches) (centimeters)

September 20, 2023 Wenner 4-pin (ASTM G57-06 (2012); IEEE 81-2012)

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

10-Jul SL

FER-BW-02: 35.5654018, -105.9622446
LRI MiniRes Ultra Cloudy

SN-332 Dry, moderate vegetation
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FIELD ELECTRICAL RESISTIVITY TEST DATA
Rancho Viejo Solar  Albuquerque, NM
December 2023  Terracon Project No.66225093

Array Loc.
Instrument Weather

Serial # Ground Cond.
Cal. Check Tested By

Test Date Method
Notes &

Conflicts

Apparent resistivity  is calculated as :

Measured
Resistance R

Apparent
Resistivity

Measured
Resistance R

Apparent
Resistivity

( -cm) ( -cm)
1 30 6 15 60.81 15080 75.50 18730
2 61 6 15 44.50 18710 39.15 16460
3 91 6 15 19.16 11450 26.12 15620
5 152 6 15 11.16 10840 9.16 8900

10 305 13 33 4.16 8120 4.62 9030
20 610 13 33 2.20 8470 2.16 8310
50 1524 13 33 1.486 14240 1.168 11190
100 3048 14 36 0.765 14650 0.684 13100
200 6096 15 38 0.215 8240 0.254 9730
300 9144 16 41 0.156 8960 0.185 10630

(feet) (centimeters) (inches) (centimeters)

September 20, 2023 Wenner 4-pin (ASTM G57-06 (2012); IEEE 81-2012)

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

10-Jul SL

FER-SUB-01: 35.552903, -105.003589
LRI MiniRes Ultra Cloudy

SN-332 Dry, moderate vegetation
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FIELD ELECTRICAL RESISTIVITY TEST DATA
Rancho Viejo Solar  Santa Fe, New Mexico
September 23, 2022  Terracon Project No.66225093

Array Loc.
Instrument Weather

Serial # Ground Cond.
Cal. Check Tested By

Test Date Method
Notes &

Conflicts

Apparent resistivity  is calculated as :

Measured
Resistance R

Apparent
Resistivity

Measured
Resistance R

Apparent
Resistivity

( -cm) ( -cm)
1 30 6 15 73.70 18280 65.60 16270
2 61 6 15 41.80 17570 41.90 17610
3 91 6 15 20.40 12200 25.70 15360
5 152 6 15 10.80 10490 10.70 10390

10 305 12 30 4.000 7790 3.700 7210
20 610 12 30 1.700 6540 1.800 6930
50 1524 12 30 0.653 6260 0.711 6810
100 3048 12 30 0.380 7280 0.434 8310

1-Sep KD

FER-01 : 35.55098, -106.00957
MiniRes Ultra Sunny 92°F

dry, low vegetation

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

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

(feet) (centimeters) (inches) (centimeters)

August 25, 2022
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FIELD ELECTRICAL RESISTIVITY TEST DATA
Rancho Viejo Solar  Santa Fe, New Mexico
September 23, 2022  Terracon Project No.66225093

Array Loc.
Instrument Weather

Serial # Ground Cond.
Cal. Check Tested By

Test Date Method
Notes &

Conflicts

Apparent resistivity  is calculated as :

Measured
Resistance R

Apparent
Resistivity

Measured
Resistance R

Apparent
Resistivity

( -cm) ( -cm)
1 30 6 15 33.40 8290 52.10 12920
2 61 6 15 23.60 9920 16.00 6730
3 91 6 15 11.70 6990 10.20 6100
5 152 6 15 5.10 4950 5.80 5630

10 305 12 30 2.500 4870 2.500 4870
20 610 12 30 1.900 7310 1.800 6930
50 1524 12 30 0.900 8620 1.100 10540
100 3048 12 30 0.445 8520 0.528 10110

(feet) (centimeters) (inches) (centimeters)

August 25, 2022 Wenner 4-pin (ASTM G57-06 (2012); IEEE 81-2012)

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

FER-02 : 35.54262, -106.02614
MiniRes Ultra Sunny 88°F

dry, low vegetation
1-Sep KD
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FIELD ELECTRICAL RESISTIVITY TEST DATA
Rancho Viejo Solar  Santa Fe, New Mexico
September 23, 2022  Terracon Project No.66225093

Array Loc.
Instrument Weather

Serial # Ground Cond.
Cal. Check Tested By

Test Date Method
Notes &

Conflicts

Apparent resistivity  is calculated as :

Measured
Resistance R

Apparent
Resistivity

Measured
Resistance R

Apparent
Resistivity

( -cm) ( -cm)
1 30 6 15 82.90 20560 90.90 22550
2 61 6 15 31.70 13320 38.20 16060
3 91 6 15 21.50 12850 21.40 12790
5 152 6 15 9.60 9320 9.10 8840

10 305 12 30 4.000 7790 3.800 7400
20 610 12 30 2.300 8850 2.500 9620
50 1524 12 30 1.326 12710 1.338 12820
100 3048 12 30 0.723 13850 0.736 14100

(feet) (centimeters) (inches) (centimeters)

August 25, 2022 Wenner 4-pin (ASTM G57-06 (2012); IEEE 81-2012)

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

FER-03 : 35.54299, -106.00820
MiniRes Ultra Sunny 89°F

dry, low vegetation
1-Sep KD

1.0

10.0

100.0

1,000.0

10,000.0

100,000.0

1 10 100 1000 10000

Ap
pa

re
nt

 R
es

is
tiv

ity
R

(
-c

m
)

Electrode Spacing a (cm)

Apparent resistivity vs a spacing

N-S Array
E-W Array

=
4

1 +
+ 4 +

Exhibit D-28



FIELD ELECTRICAL RESISTIVITY TEST DATA
Rancho Viejo Solar  Santa Fe, New Mexico
September 23, 2022  Terracon Project No.66225093

Array Loc.
Instrument Weather

Serial # Ground Cond.
Cal. Check Tested By

Test Date Method
Notes &

Conflicts

Apparent resistivity  is calculated as :

Measured
Resistance R

Apparent
Resistivity

Measured
Resistance R

Apparent
Resistivity

( -cm) ( -cm)
1 30 6 15 57.90 14360 40.30 10000
2 61 6 15 28.50 11980 26.70 11220
3 91 6 15 16.20 9690 16.00 9570
5 152 6 15 8.50 8250 7.60 7380

10 305 12 30 3.400 6620 3.600 7010
20 610 12 30 2.500 9620 2.400 9240
50 1524 12 30 1.160 11120 1.336 12800
100 3048 12 30 0.468 8960 0.536 10270
200 6096 13 33 0.225 8620 0.218 8350
300 9144 14 36 0.121 6950 0.122 7010

1-Sep KD

FER-SUB : 35.55342, -106.00314
MiniRes Ultra Sunny 92°F

dry, low vegetation

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

Barbed wire fence on north side, array went under fence

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

(feet) (centimeters) (inches) (centimeters)

August 25, 2022
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Responsive Resourceful Reliable



Exhibit E-1



Exhibit E-1



Exhibit E-2



Exhibit E-3



Exhibit E-4



Depth,

feet PLT-1A PLT-1B PLT-1C PLT-2A PLT-2B PLT-2C PLT-3A PLT-3B PLT-3C

1 2.1 1.4 1.8 1.3 1.2 1.1 2.7 2.4 1.7

2 8.9 2.1 8.9 4.5 3.4 3.2 7.4 8.2 5.9

3 16.6 5.7 13.4 8.9 6.7 4.4 23.6 20.9 17.8

4 29.8 13.9 26.4 22.2 12.9 5.3 58.9 57.8 39.1

5 39.7 23.4 32.8 35.4 24.8 6.8 97.2 100.7 61.2

6 33.8 31.2 143.4

7 42.4 33.3 187.6

8 50.8 37.1 239.4

Note:

Embedment Depth, ft 5 8 5 5 8 5 5 8 5

Total Drive Time, sec 39.7 50.8 32.8 35.4 37.1 6.8 97.2 239.4 61.2

Average, sec/ft 7.9 6.4 6.6 7.1 4.6 1.4 19.4 29.9 12.2
NOTES:

TEST PILE DRIVING RECORDS
Rancho Viejo Solar Facility - 66225093

Cumulative Drive Time, seconds

Cumulative Driving Time, seconds

Piles advanced with a track mounted GAYK-HRE 4000 on July 26,
2022.

De
pt

h,
 fe

et

PLT-1A
PLT-1B
PLT-1C
PLT-2A
PLT-2B
PLT-2C
PLT-3A
PLT-3B
PLT-3C

Exhibit E-5



Depth,

feet PLT-4A PLT-1B PLT-1C PLT-2A PLT-2B PLT-2C PLT-3A PLT-3B PLT-3C

1 0.8 0.9 0.7 1.9 2.3 2.1 2.1 2.3 2.2

2 3.5 4.9 5.5 3.2 6.1 4.3 4.3 4.3 4.1

3 6.8 7.9 8.1 7.4 8.4 5.8 7.2 10.5 10.4

4 15.9 15.2 10.3 11.6 11.3 7.1 15.5 20.1 20.0

5 27.6 27.8 25.6 15.0 14.9 10.0 29.8 34.7 41.4

6 57.7 17.3 49.8

7 107.6 20.0 61.2

8 208.7 27.3 75.7

Note:

Embedment Depth, ft 5 8 5 5 8 5 5 8 5

Total Drive Time, sec 27.6 208.7 25.6 15.0 27.3 10.0 29.8 75.7 41.4

Average, sec/ft 5.5 26.1 5.1 3.0 3.4 2.0 6.0 9.5 8.3
NOTES:

TEST PILE DRIVING RECORDS
Rancho Viejo Solar Facility - 66225093

Cumulative Drive Time, seconds

Cumulative Driving Time, seconds

Piles advanced with a track mounted GAYK-HRE 4000 on July 26,
2022.

De
pt

h,
 fe

et

PLT-4A
PLT-1B
PLT-1C
PLT-2A
PLT-2B
PLT-2C
PLT-3A
PLT-3B
PLT-3C

Exhibit E-6
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Project Information
Project Name: Rancho Viejo Solar Facility

Project Location: Santa Fe County, NM % of Axial
Project Number: 66225093 Design Load Deflection  (in.)

Load [lbs] Gauges #1 & #2
0% 0 0.000

Axial Load Test Set Up 4% 500 0.000
Number of Gauges: 2 8% 1000 0.000

Height of Gauges [in]: 6 12% 1500 0.001
Load Cell: Custom Scale 25lb 15% 2000 0.001

19% 2500 0.001
23% 3000 0.002

Test Date and Representative 27% 3500 0.003
Tested By Terracon Rep: CS & SC 31% 4000 0.004

Date Tested: 35% 4500 0.005
38% 5000 0.006
42% 5500 0.006

Pile Information 46% 6000 0.007
Pile ID: PLT-001C 50% 6500 0.009

Latitude: 35.55334 54% 7000 0.010
Longitude: -106.01315 58% 7500 0.012
Pile Type: W6X9 62% 8000 0.014

Pile Embedment Depth [in]: 60 65% 8500 0.015
Pile Diameter [in]: 5.9 69% 9000 0.016
Pile Stick-Up [in]: 48 73% 9500 0.018

Axial Design Load [lbs]: 13000 77% 10000 0.020
Pile Area [sq. in]: 2.68 81% 10500 0.022

Elastic Modulus [ksi]: 85% 11000 0.024
Drive Time [sec]: 32.8 88% 11500 0.027

92% 12000 0.029
96% 12500 0.032
100% 13000 0.035
0% 0 0.014

Compression Load Test Result for PLT-001C

Compression Test Results

Comments

8/25/2022
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Project Information
Project Name: Rancho Viejo Solar Facility

Project Location: Santa Fe County, NM % of Axial
Project Number: 66225093 Design Load Deflection  (in.)

Load [lbs] Gauges #1 & #2
0% 0 0.000

Axial Load Test Set Up 4% 500 0.001
Number of Gauges: 2 8% 1000 0.006

Height of Gauges [in]: 6 12% 1500 0.010
Load Cell: Custom Scale 25lb 15% 2000 0.015

19% 2500 0.019
23% 3000 0.025

Test Date and Representative 27% 3500 0.032
Tested By Terracon Rep: CS & SC 31% 4000 0.036

Date Tested: 35% 4500 0.049
38% 5000 0.063
42% 5500 0.083

Pile Information 46% 6000 0.110
Pile ID: PLT-002C 50% 6500 0.149

Latitude: 35.55151 54% 7000 0.197
Longitude: -106.00214 58% 7500 0.262
Pile Type: W6X9 62% 8000 0.362

Pile Embedment Depth [in]: 60 65% 8500 0.618
Pile Diameter [in]: 5.9 69% 9000 0.776
Pile Stick-Up [in]: 48 73% 9500

Axial Design Load [lbs]: 13000 77% 10000
Pile Area [sq. in]: 2.68 81% 10500

Elastic Modulus [ksi]: 85% 11000
Drive Time [sec]: 37.1 88% 11500

92% 12000
96% 12500
100% 13000
0% 0 0.721

Compression Load Test Result for PLT-002C

Compression Test Results

Comments

8/25/2022
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Project Information
Project Name: Rancho Viejo Solar Facility

Project Location: Santa Fe County, NM % of Axial
Project Number: 66225093 Design Load Deflection  (in.)

Load [lbs] Gauges #1 & #2
0% 0 0.000

Axial Load Test Set Up 4% 500 0.001
Number of Gauges: 2 8% 1000 0.002

Height of Gauges [in]: 6 12% 1500 0.002
Load Cell: Custom Scale 25lb 15% 2000 0.003

19% 2500 0.004
23% 3000 0.005

Test Date and Representative 27% 3500 0.006
Tested By Terracon Rep: CS & SC 31% 4000 0.006

Date Tested: 35% 4500 0.007
38% 5000 0.008
42% 5500 0.008

Pile Information 46% 6000 0.008
Pile ID: PLT-003C 50% 6500 0.008

Latitude: 35.54711 54% 7000 0.009
Longitude: -106.01618 58% 7500 0.009
Pile Type: W6X9 62% 8000 0.010

Pile Embedment Depth [in]: 60 65% 8500 0.011
Pile Diameter [in]: 5.9 69% 9000 0.011
Pile Stick-Up [in]: 48 73% 9500 0.012

Axial Design Load [lbs]: 13000 77% 10000 0.013
Pile Area [sq. in]: 2.68 81% 10500 0.013

Elastic Modulus [ksi]: 85% 11000 0.013
Drive Time [sec]: 61.2 88% 11500 0.014

92% 12000 0.014
96% 12500 0.015
100% 13000 0.015
0% 0 0.002

Compression Load Test Result for PLT-003C

Compression Test Results

Comments

8/25/2022
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Project Information
Project Name: Rancho Viejo Solar Facility

Project Location: Santa Fe County, NM % of Axial
Project Number: 66225093 Design Load Deflection  (in.)

Load [lbs] Gauges #1 & #2
0% 0 0.000

Axial Load Test Set Up 4% 500 0.000
Number of Gauges: 2 8% 1000 0.001

Height of Gauges [in]: 6 12% 1500 0.001
Load Cell: Custom Scale 25lb 15% 2000 0.002

19% 2500 0.004
23% 3000 0.004

Test Date and Representative 27% 3500 0.006
Tested By Terracon Rep: CS & SC 31% 4000 0.006

Date Tested: 35% 4500 0.008
38% 5000 0.008
42% 5500 0.009

Pile Information 46% 6000 0.010
Pile ID: PLT-004C 50% 6500 0.012

Latitude: 35.54296 54% 7000 0.013
Longitude: -106.03023 58% 7500 0.014
Pile Type: W6X9 62% 8000 0.015

Pile Embedment Depth [in]: 60 65% 8500 0.016
Pile Diameter [in]: 5.9 69% 9000 0.017
Pile Stick-Up [in]: 48 73% 9500 0.018

Axial Design Load [lbs]: 13000 77% 10000 0.019
Pile Area [sq. in]: 2.68 81% 10500 0.020

Elastic Modulus [ksi]: 85% 11000 0.022
Drive Time [sec]: 25.64 88% 11500 0.023

92% 12000 0.024
96% 12500 0.025
100% 13000 0.026
0% 0 0.002

Compression Load Test Result for PLT-004C

Compression Test Results

Comments

8/25/2022
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Project Information
Project Name: Rancho Viejo Solar Facility

Project Location: Santa Fe County, NM % of Axial
Project Number: 66225093 Design Load Deflection  (in.)

Load [lbs] Gauges #1 & #2
0% 0 0.000

Axial Load Test Set Up 4% 500 0.000
Number of Gauges: 2 8% 1000 0.001

Height of Gauges [in]: 6 12% 1500 0.002
Load Cell: Custom Scale 25lb 15% 2000 0.003

19% 2500 0.004
23% 3000 0.005

Test Date and Representative 27% 3500 0.007
Tested By Terracon Rep: CS & SC 31% 4000 0.011

Date Tested: 35% 4500 0.015
38% 5000 0.020
42% 5500 0.025

Pile Information 46% 6000 0.032
Pile ID: PLT-005C 50% 6500 0.041

Latitude: 35.53853 54% 7000 0.054
Longitude: -106.01312 58% 7500 0.073
Pile Type: W6X9 62% 8000 0.104

Pile Embedment Depth [in]: 60 65% 8500 0.146
Pile Diameter [in]: 5.9 69% 9000 0.266
Pile Stick-Up [in]: 48 73% 9500 0.759

Axial Design Load [lbs]: 13000 77% 10000
Pile Area [sq. in]: 2.68 81% 10500

Elastic Modulus [ksi]: 85% 11000
Drive Time [sec]: 10 88% 11500

92% 12000
96% 12500
100% 13000
0% 0 0.732

Compression Load Test Result for PLT-005C

Compression Test Results

Comments

8/25/2022
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Project Information
Project Name: Rancho Viejo Solar Facility

Project Location: Santa Fe County, NM % of Axial
Project Number: 66225093 Design Load Deflection  (in.)

Load [lbs] Gauges #1 & #2
0% 0 0.000

Axial Load Test Set Up 4% 500 0.005
Number of Gauges: 2 8% 1000 0.007

Height of Gauges [in]: 6 12% 1500 0.008
Load Cell: Custom Scale 25lb 15% 2000 0.011

19% 2500 0.012
23% 3000 0.015

Test Date and Representative 27% 3500 0.015
Tested By Terracon Rep: CS & SC 31% 4000 0.017

Date Tested: 35% 4500 0.018
38% 5000 0.019
42% 5500 0.021

Pile Information 46% 6000 0.022
Pile ID: PLT-006C 50% 6500 0.023

Latitude: 35.54313 54% 7000 0.025
Longitude: -106.00830 58% 7500 0.027
Pile Type: W6X9 62% 8000 0.029

Pile Embedment Depth [in]: 60 65% 8500 0.030
Pile Diameter [in]: 5.9 69% 9000 0.032
Pile Stick-Up [in]: 48 73% 9500 0.034

Axial Design Load [lbs]: 13000 77% 10000 0.036
Pile Area [sq. in]: 2.68 81% 10500 0.038

Elastic Modulus [ksi]: 85% 11000 0.039
Drive Time [sec]: 41.4 88% 11500 0.041

92% 12000 0.042
96% 12500 0.043
100% 13000 0.046
0% 0 0.013

Compression Load Test Result for PLT-006C

Compression Test Results

Comments

8/26/2022
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Responsive Resourceful Reliable
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Project Information
Project Name: Rancho Viejo Solar Facility Tension Test Results Davisson Offset Limit Lines

Project Location: Santa Fe County, NM % of Axial Elastic Davisson Offest
Project Number: 66225093 Design Load Deflection  (in.) Data (in) Limit (in)

Load [lbs] Gauges #1 & #2   (PL/AE) (0.15+D/120+(PL/AE))
0% 0 0.000 0.000 0.199

Axial Load Test Set Up 5% 500 0.003 0.000 0.200
Number of Gauges: 2 10% 1000 0.005 0.001 0.200

Height of Gauges [in]: 6 15% 1500 0.008 0.001 0.200
Load Cell: Dillon ED jr 10,000lb 20% 2000 0.010 0.002 0.201

25% 2500 0.011 0.002 0.201
30% 3000 0.014 0.002 0.201

Test Date and Representative 35% 3500 0.016 0.003 0.202
Tested By Terracon Rep: CS & SC 40% 4000 0.018 0.003 0.202

Date Tested: 45% 4500 0.022 0.003 0.203
50% 5000 0.025 0.004 0.203
55% 5500 0.030 0.004 0.203

Pile Information 60% 6000 0.034 0.005 0.204
Pile ID: PLT-001A 65% 6500 0.040 0.005 0.204

Latitude: 35.55334 70% 7000 0.046 0.005 0.205
Longitude: -106.01315 75% 7500 0.053 0.006 0.205
Pile Type: W6X9 80% 8000 0.060 0.006 0.205

Pile Embedment Depth [in]: 60 85% 8500 0.070 0.007 0.206
Pile Diameter [in]: 5.9 90% 9000 0.081 0.007 0.206
Pile Stick-Up [in]: 48 95% 9500 0.094 0.007 0.207

Axial Design Load [lbs]: 10000 100% 10000 0.104 0.008 0.207
Pile Area [sq. in]: 2.68 0% 0 0.065 0.000 0.199

Elastic Modulus [ksi]:
Drive Time [sec]: 39.7

Tension Load Test Result for PLT-001A
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Project Information
Project Name: Rancho Viejo Solar Facility Tension Test Results Davisson Offset Limit Lines

Project Location: Santa Fe County, NM % of Axial Elastic Davisson Offest
Project Number: 66225093 Design Load Deflection  (in.) Data (in) Limit (in)

Load [lbs] Gauges #1 & #2   (PL/AE) (0.15+D/120+(PL/AE))
0% 0 0.000 0.000 0.199

Axial Load Test Set Up 5% 500 0.005 0.001 0.200
Number of Gauges: 2 10% 1000 0.009 0.001 0.200

Height of Gauges [in]: 6 15% 1500 0.012 0.002 0.201
Load Cell: Dillon ED jr 10,000lb 20% 2000 0.014 0.002 0.202

25% 2500 0.016 0.003 0.202
30% 3000 0.017 0.004 0.203

Test Date and Representative 35% 3500 0.019 0.004 0.203
Tested By Terracon Rep: CS & SC 40% 4000 0.020 0.005 0.204

Date Tested: 45% 4500 0.021 0.006 0.205
50% 5000 0.023 0.006 0.205
55% 5500 0.025 0.007 0.206

Pile Information 60% 6000 0.026 0.007 0.207
Pile ID: PLT-001B 65% 6500 0.027 0.008 0.207

Latitude: 35.55334 70% 7000 0.029 0.009 0.208
Longitude: -106.01315 75% 7500 0.030 0.009 0.208
Pile Type: W6X9 80% 8000 0.030 0.010 0.209

Pile Embedment Depth [in]: 96 85% 8500 0.030 0.010 0.210
Pile Diameter [in]: 5.9 90% 9000 0.030 0.011 0.210
Pile Stick-Up [in]: 48 95% 9500 0.031 0.012 0.211

Axial Design Load [lbs]: 10000 100% 10000 0.031 0.012 0.212
Pile Area [sq. in]: 2.68 0% 0 0.005 0.000 0.199

Elastic Modulus [ksi]:
Drive Time [sec]: 50.8

Tension Load Test Result for PLT-001B
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8/25/2022
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Project Information
Project Name: Rancho Viejo Solar Facility Tension Test Results Davisson Offset Limit Lines

Project Location: Santa Fe County, NM % of Axial Elastic Davisson Offest
Project Number: 66225093 Design Load Deflection  (in.) Data (in) Limit (in)

Load [lbs] Gauges #1 & #2   (PL/AE) (0.15+D/120+(PL/AE))
0% 0 0.000 0.000 0.199

Axial Load Test Set Up 5% 500 0.001 0.000 0.200
Number of Gauges: 2 10% 1000 0.002 0.001 0.200

Height of Gauges [in]: 6 15% 1500 0.004 0.001 0.200
Load Cell: Dillon ED jr 10,000lb 20% 2000 0.006 0.002 0.201

25% 2500 0.009 0.002 0.201
30% 3000 0.012 0.002 0.201

Test Date and Representative 35% 3500 0.014 0.003 0.202
Tested By Terracon Rep: CS & SC 40% 4000 0.017 0.003 0.202

Date Tested: 45% 4500 0.019 0.003 0.203
50% 5000 0.022 0.004 0.203
55% 5500 0.027 0.004 0.203

Pile Information 60% 6000 0.034 0.005 0.204
Pile ID: PLT-002A 65% 6500 0.041 0.005 0.204

Latitude: 35.55151 70% 7000 0.048 0.005 0.205
Longitude: -106.00214 75% 7500 0.056 0.006 0.205
Pile Type: W6X9 80% 8000 0.065 0.006 0.205

Pile Embedment Depth [in]: 60 85% 8500 0.074 0.007 0.206
Pile Diameter [in]: 5.9 90% 9000 0.080 0.007 0.206
Pile Stick-Up [in]: 48 95% 9500 0.094 0.007 0.207

Axial Design Load [lbs]: 10000 100% 10000 0.139 0.008 0.207
Pile Area [sq. in]: 2.68 0% 0 0.059 0.000 0.199

Elastic Modulus [ksi]:
Drive Time [sec]: 35.4

Tension Load Test Result for PLT-002A
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8/25/2022
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Project Information
Project Name: Rancho Viejo Solar Facility Tension Test Results Davisson Offset Limit Lines

Project Location: Santa Fe County, NM % of Axial Elastic Davisson Offest
Project Number: 66225093 Design Load Deflection  (in.) Data (in) Limit (in)

Load [lbs] Gauges #1 & #2   (PL/AE) (0.15+D/120+(PL/AE))
0% 0 0.000 0.000 0.199

Axial Load Test Set Up 5% 500 0.000 0.001 0.200
Number of Gauges: 2 10% 1000 0.001 0.001 0.200

Height of Gauges [in]: 6 15% 1500 0.001 0.002 0.201
Load Cell: Dillon ED jr 10,000lb 20% 2000 0.001 0.002 0.202

25% 2500 0.001 0.003 0.202
30% 3000 0.002 0.004 0.203

Test Date and Representative 35% 3500 0.003 0.004 0.203
Tested By Terracon Rep: CS & SC 40% 4000 0.006 0.005 0.204

Date Tested: 45% 4500 0.008 0.005 0.204
50% 5000 0.012 0.006 0.205
55% 5500 0.018 0.007 0.206

Pile Information 60% 6000 0.024 0.007 0.206
Pile ID: PLT-002B 65% 6500 0.030 0.008 0.207

Latitude: 35.55151 70% 7000 0.040 0.008 0.207
Longitude: -106.00214 75% 7500 0.054 0.009 0.208
Pile Type: W6X9 80% 8000 0.061 0.009 0.209

Pile Embedment Depth [in]: 92 85% 8500 0.074 0.010 0.209
Pile Diameter [in]: 5.9 90% 9000 0.082 0.011 0.210
Pile Stick-Up [in]: 48 95% 9500 0.096 0.011 0.210

Axial Design Load [lbs]: 10000 100% 10000 0.103 0.012 0.211
Pile Area [sq. in]: 2.68 0% 0 0.068 0.000 0.199

Elastic Modulus [ksi]:
Drive Time [sec]: 37.1

Tension Load Test Result for PLT-002B
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8/25/2022
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Project Information
Project Name: Rancho Viejo Solar Facility Tension Test Results Davisson Offset Limit Lines

Project Location: Santa Fe County, NM % of Axial Elastic Davisson Offest
Project Number: 66225093 Design Load Deflection  (in.) Data (in) Limit (in)

Load [lbs] Gauges #1 & #2   (PL/AE) (0.15+D/120+(PL/AE))
0% 0 0.000 0.000 0.199

Axial Load Test Set Up 5% 500 0.001 0.000 0.200
Number of Gauges: 2 10% 1000 0.001 0.001 0.200

Height of Gauges [in]: 6 15% 1500 0.002 0.001 0.200
Load Cell: Dillon ED jr 10,000lb 20% 2000 0.002 0.002 0.201

25% 2500 0.003 0.002 0.201
30% 3000 0.003 0.002 0.201

Test Date and Representative 35% 3500 0.004 0.003 0.202
Tested By Terracon Rep: CS & SC 40% 4000 0.005 0.003 0.202

Date Tested: 45% 4500 0.007 0.003 0.203
50% 5000 0.008 0.004 0.203
55% 5500 0.008 0.004 0.203

Pile Information 60% 6000 0.009 0.005 0.204
Pile ID: PLT-003A 65% 6500 0.009 0.005 0.204

Latitude: 35.54711 70% 7000 0.011 0.005 0.205
Longitude: -106.01618 75% 7500 0.012 0.006 0.205
Pile Type: W6X9 80% 8000 0.013 0.006 0.205

Pile Embedment Depth [in]: 60 85% 8500 0.014 0.007 0.206
Pile Diameter [in]: 5.9 90% 9000 0.016 0.007 0.206
Pile Stick-Up [in]: 48 95% 9500 0.017 0.007 0.207

Axial Design Load [lbs]: 10000 100% 10000 0.019 0.008 0.207
Pile Area [sq. in]: 2.68 0% 0 0.005 0.000 0.199

Elastic Modulus [ksi]:
Drive Time [sec]: 97.2

Tension Load Test Result for PLT-003A
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8/18/2022
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Project Information
Project Name: Rancho Viejo Solar Facility Tension Test Results Davisson Offset Limit Lines

Project Location: Santa Fe County, NM % of Axial Elastic Davisson Offest
Project Number: 66225093 Design Load Deflection  (in.) Data (in) Limit (in)

Load [lbs] Gauges #1 & #2   (PL/AE) (0.15+D/120+(PL/AE))
0% 0 0.000 0.000 0.199

Axial Load Test Set Up 5% 500 0.001 0.001 0.200
Number of Gauges: 2 10% 1000 0.001 0.001 0.200

Height of Gauges [in]: 6 15% 1500 0.001 0.002 0.201
Load Cell: Dillon ED jr 10,000lb 20% 2000 0.000 0.002 0.202

25% 2500 0.000 0.003 0.202
30% 3000 -0.002 0.004 0.203

Test Date and Representative 35% 3500 -0.002 0.004 0.203
Tested By Terracon Rep: CS & SC 40% 4000 -0.001 0.005 0.204

Date Tested: 45% 4500 0.000 0.005 0.204
50% 5000 0.001 0.006 0.205
55% 5500 0.002 0.007 0.206

Pile Information 60% 6000 0.004 0.007 0.206
Pile ID: PLT-003B 65% 6500 0.005 0.008 0.207

Latitude: 35.54711 70% 7000 0.006 0.008 0.207
Longitude: -106.01618 75% 7500 0.008 0.009 0.208
Pile Type: W6X9 80% 8000 0.009 0.009 0.209

Pile Embedment Depth [in]: 92 85% 8500 0.011 0.010 0.209
Pile Diameter [in]: 5.9 90% 9000 0.012 0.011 0.210
Pile Stick-Up [in]: 48 95% 9500 0.013 0.011 0.210

Axial Design Load [lbs]: 10000 100% 10000 0.015 0.012 0.211
Pile Area [sq. in]: 2.68 0% 0 0.000 0.000 0.199

Elastic Modulus [ksi]:
Drive Time [sec]: 239.4

Tension Load Test Result for PLT-003B
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8/18/2022
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Project Information
Project Name: Rancho Viejo Solar Facility Tension Test Results Davisson Offset Limit Lines

Project Location: Santa Fe County, NM % of Axial Elastic Davisson Offest
Project Number: 66225093 Design Load Deflection  (in.) Data (in) Limit (in)

Load [lbs] Gauges #1 & #2   (PL/AE) (0.15+D/120+(PL/AE))
0% 0 0.000 0.000 0.199

Axial Load Test Set Up 5% 500 0.002 0.000 0.200
Number of Gauges: 2 10% 1000 0.004 0.001 0.200

Height of Gauges [in]: 6 15% 1500 0.005 0.001 0.200
Load Cell: Dillon ED jr 10,000lb 20% 2000 0.006 0.002 0.201

25% 2500 0.007 0.002 0.201
30% 3000 0.008 0.002 0.201

Test Date and Representative 35% 3500 0.009 0.003 0.202
Tested By Terracon Rep: CS & SC 40% 4000 0.011 0.003 0.202

Date Tested: 45% 4500 0.012 0.003 0.203
50% 5000 0.013 0.004 0.203
55% 5500 0.014 0.004 0.203

Pile Information 60% 6000 0.016 0.005 0.204
Pile ID: PLT-004A 65% 6500 0.018 0.005 0.204

Latitude: 35.54296 70% 7000 0.020 0.005 0.205
Longitude: -106.03023 75% 7500 0.024 0.006 0.205
Pile Type: W6X9 80% 8000 0.026 0.006 0.205

Pile Embedment Depth [in]: 60 85% 8500 0.029 0.007 0.206
Pile Diameter [in]: 5.9 90% 9000 0.033 0.007 0.206
Pile Stick-Up [in]: 48 95% 9500 0.038 0.007 0.207

Axial Design Load [lbs]: 10000 100% 10000 0.041 0.008 0.207
Pile Area [sq. in]: 2.68 0% 0 0.017 0.000 0.199

Elastic Modulus [ksi]:
Drive Time [sec]: 22.6

Tension Load Test Result for PLT-004A
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Project Information
Project Name: Rancho Viejo Solar Facility Tension Test Results Davisson Offset Limit Lines

Project Location: Santa Fe County, NM % of Axial Elastic Davisson Offest
Project Number: 66225093 Design Load Deflection  (in.) Data (in) Limit (in)

Load [lbs] Gauges #1 & #2   (PL/AE) (0.15+D/120+(PL/AE))
0% 0 0.000 0.000 0.199

Axial Load Test Set Up 5% 500 0.004 0.001 0.200
Number of Gauges: 2 10% 1000 0.004 0.001 0.200

Height of Gauges [in]: 6 15% 1500 0.006 0.002 0.201
Load Cell: Dillon ED jr 10,000lb 20% 2000 0.007 0.002 0.202

25% 2500 0.008 0.003 0.202
30% 3000 0.009 0.004 0.203

Test Date and Representative 35% 3500 0.010 0.004 0.203
Tested By Terracon Rep: CS & SC 40% 4000 0.011 0.005 0.204

Date Tested: 45% 4500 0.011 0.006 0.205
50% 5000 0.012 0.006 0.205
55% 5500 0.013 0.007 0.206

Pile Information 60% 6000 0.013 0.007 0.207
Pile ID: PLT-004B 65% 6500 0.014 0.008 0.207

Latitude: 35.54296 70% 7000 0.014 0.009 0.208
Longitude: -106.03023 75% 7500 0.015 0.009 0.208
Pile Type: W6X9 80% 8000 0.015 0.010 0.209

Pile Embedment Depth [in]: 96 85% 8500 0.015 0.010 0.210
Pile Diameter [in]: 5.9 90% 9000 0.016 0.011 0.210
Pile Stick-Up [in]: 48 95% 9500 0.017 0.012 0.211

Axial Design Load [lbs]: 10000 100% 10000 0.017 0.012 0.212
Pile Area [sq. in]: 2.68 0% 0 0.003 0.000 0.199

Elastic Modulus [ksi]:
Drive Time [sec]: 108.7

Tension Load Test Result for PLT-004B

Comments

8/18/2022
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Project Information
Project Name: Rancho Viejo Solar Facility Tension Test Results Davisson Offset Limit Lines

Project Location: Santa Fe County, NM % of Axial Elastic Davisson Offest
Project Number: 66225093 Design Load Deflection  (in.) Data (in) Limit (in)

Load [lbs] Gauges #1 & #2   (PL/AE) (0.15+D/120+(PL/AE))
0% 0 0.000 0.000 0.199

Axial Load Test Set Up 5% 500 0.000 0.000 0.200
Number of Gauges: 2 10% 1000 0.002 0.001 0.200

Height of Gauges [in]: 6 15% 1500 0.005 0.001 0.200
Load Cell: Dillon ED jr 10,000lb 20% 2000 0.013 0.002 0.201

25% 2500 0.031 0.002 0.201
30% 3000 0.047 0.002 0.201

Test Date and Representative 35% 3500 0.086 0.003 0.202
Tested By Terracon Rep: CS & SC 40% 4000 0.141 0.003 0.202

Date Tested: 45% 4500 0.228 0.003 0.203
50% 5000 0.597 0.004 0.203
55% 5500 0.772 0.004 0.203

Pile Information 60% 6000 0.005 0.204
Pile ID: PLT-005A 65% 6500 0.005 0.204

Latitude: 35.53853 70% 7000 0.005 0.205
Longitude: -106.01312 75% 7500 0.006 0.205
Pile Type: W6X9 80% 8000 0.006 0.205

Pile Embedment Depth [in]: 60 85% 8500 0.007 0.206
Pile Diameter [in]: 5.9 90% 9000 0.007 0.206
Pile Stick-Up [in]: 48 95% 9500 0.007 0.207

Axial Design Load [lbs]: 10000 100% 10000 0.008 0.207
Pile Area [sq. in]: 2.68 0% 0 0.746 0.000 0.199

Elastic Modulus [ksi]:
Drive Time [sec]: 15

Tension Load Test Result for PLT-005A
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8/18/2022
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Project Information
Project Name: Rancho Viejo Solar Facility Tension Test Results Davisson Offset Limit Lines

Project Location: Santa Fe County, NM % of Axial Elastic Davisson Offest
Project Number: 66225093 Design Load Deflection  (in.) Data (in) Limit (in)

Load [lbs] Gauges #1 & #2   (PL/AE) (0.15+D/120+(PL/AE))
0% 0 0.000 0.000 0.199

Axial Load Test Set Up 5% 500 0.001 0.001 0.200
Number of Gauges: 2 10% 1000 0.001 0.001 0.200

Height of Gauges [in]: 6 15% 1500 0.007 0.002 0.201
Load Cell: Dillon ED jr 10,000lb 20% 2000 0.017 0.002 0.202

25% 2500 0.017 0.003 0.202
30% 3000 0.026 0.004 0.203

Test Date and Representative 35% 3500 0.051 0.004 0.203
Tested By Terracon Rep: CS & SC 40% 4000 0.090 0.005 0.204

Date Tested: 45% 4500 0.144 0.006 0.205
50% 5000 0.207 0.006 0.205
55% 5500 0.269 0.007 0.206

Pile Information 60% 6000 0.329 0.007 0.207
Pile ID: PLT-005B 65% 6500 0.400 0.008 0.207

Latitude: 35.53853 70% 7000 0.508 0.009 0.208
Longitude: -106.01312 75% 7500 0.654 0.009 0.208
Pile Type: W6X9 80% 8000 0.758 0.010 0.209

Pile Embedment Depth [in]: 96 85% 8500 0.010 0.210
Pile Diameter [in]: 5.9 90% 9000 0.011 0.210
Pile Stick-Up [in]: 48 95% 9500 0.012 0.211

Axial Design Load [lbs]: 10000 100% 10000 0.012 0.212
Pile Area [sq. in]: 2.68 0% 0 0.750 0.000 0.199

Elastic Modulus [ksi]:
Drive Time [sec]: 27.3

Tension Load Test Result for PLT-005B
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8/18/2022
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Project Information
Project Name: Rancho Viejo Solar Facility Tension Test Results Davisson Offset Limit Lines

Project Location: Santa Fe County, NM % of Axial Elastic Davisson Offest
Project Number: 66225093 Design Load Deflection  (in.) Data (in) Limit (in)

Load [lbs] Gauges #1 & #2   (PL/AE) (0.15+D/120+(PL/AE))
0% 0 0.000 0.000 0.199

Axial Load Test Set Up 5% 500 0.000 0.000 0.200
Number of Gauges: 2 10% 1000 0.001 0.001 0.200

Height of Gauges [in]: 6 15% 1500 0.004 0.001 0.200
Load Cell: Dillon ED jr 10,000lb 20% 2000 0.008 0.002 0.201

25% 2500 0.016 0.002 0.201
30% 3000 0.018 0.002 0.201

Test Date and Representative 35% 3500 0.025 0.003 0.202
Tested By Terracon Rep: CS & SC 40% 4000 0.034 0.003 0.202

Date Tested: 45% 4500 0.044 0.003 0.203
50% 5000 0.052 0.004 0.203
55% 5500 0.063 0.004 0.203

Pile Information 60% 6000 0.075 0.005 0.204
Pile ID: PLT-006A 65% 6500 0.085 0.005 0.204

Latitude: 35.54313 70% 7000 0.095 0.005 0.205
Longitude: -106.00830 75% 7500 0.106 0.006 0.205
Pile Type: W6X9 80% 8000 0.120 0.006 0.205

Pile Embedment Depth [in]: 60 85% 8500 0.134 0.007 0.206
Pile Diameter [in]: 5.9 90% 9000 0.154 0.007 0.206
Pile Stick-Up [in]: 48 95% 9500 0.173 0.007 0.207

Axial Design Load [lbs]: 10000 100% 10000 0.189 0.008 0.207
Pile Area [sq. in]: 2.68 0% 0 0.124 0.000 0.199

Elastic Modulus [ksi]:
Drive Time [sec]: 29.8

Tension Load Test Result for PLT-006A
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Project Information
Project Name: Rancho Viejo Solar Facility Tension Test Results Davisson Offset Limit Lines

Project Location: Santa Fe County, NM % of Axial Elastic Davisson Offest
Project Number: 66225093 Design Load Deflection  (in.) Data (in) Limit (in)

Load [lbs] Gauges #1 & #2   (PL/AE) (0.15+D/120+(PL/AE))
0% 0 0.000 0.000 0.199

Axial Load Test Set Up 5% 500 0.002 0.001 0.200
Number of Gauges: 2 10% 1000 0.002 0.001 0.200

Height of Gauges [in]: 6 15% 1500 0.003 0.002 0.201
Load Cell: Dillon ED jr 10,000lb 20% 2000 0.004 0.002 0.202

25% 2500 0.005 0.003 0.202
30% 3000 0.006 0.004 0.203

Test Date and Representative 35% 3500 0.006 0.004 0.203
Tested By Terracon Rep: CS & SC 40% 4000 0.008 0.005 0.204

Date Tested: 45% 4500 0.008 0.006 0.205
50% 5000 0.010 0.006 0.205
55% 5500 0.011 0.007 0.206

Pile Information 60% 6000 0.012 0.007 0.207
Pile ID: PLT-006B 65% 6500 0.015 0.008 0.207

Latitude: 35.54313 70% 7000 0.017 0.009 0.208
Longitude: -106.00830 75% 7500 0.019 0.009 0.208
Pile Type: W6X9 80% 8000 0.021 0.010 0.209

Pile Embedment Depth [in]: 96 85% 8500 0.024 0.010 0.210
Pile Diameter [in]: 5.9 90% 9000 0.026 0.011 0.210
Pile Stick-Up [in]: 48 95% 9500 0.030 0.012 0.211

Axial Design Load [lbs]: 10000 100% 10000 0.032 0.012 0.212
Pile Area [sq. in]: 2.68 0% 0 0.006 0.000 0.199

Elastic Modulus [ksi]:
Drive Time [sec]: 75.7

Tension Load Test Result for PLT-006B

Comments

8/22/2022
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Responsive Resourceful Reliable



L-Pile Calibration Curve, Zone A, 5' Embedment



L-Pile Calibration Curve, Zone A, 8' Embedment



L-Pile Calibration Curve, Zone B, 5' Embedment



L-Pile Calibration Curve, Zone B, 8' Embedment
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Project Information
% of

Design
Lateral
Load Deflection  (in.)

Project Name: Rancho Viejo Solar Facility Load [lbs] Gauges #1 & #2
Project Location: Santa Fe County, NM 0% 0 0.000
Project Number: 66225093 7% 500 0.059

14% 1000 0.102
21% 1500 0.154

Lateral Load Test Set Up 0% 0 0.024
Number of Top Gauges: 0 21% 1500 0.172

Number of Bottom Gauges: 2 29% 2000 0.200
Height of Top Gauges [in]: 6 36% 2500 0.249

Height of Bottom Gauges [in]: 6 0% 0 0.037
Height of Applied Load [in]: 42 36% 2500 0.283

Load Cell: Dillon ED jr 10,000lb 43% 3000 0.316
50% 3500 0.365
0% 0 0.058

Test Date and Representative 50% 3500 0.380
Tested By Terracon Rep: CS & SC 57% 4000 0.423

Date Tested: 64% 4500 0.488
71% 5000 0.553
0% 0 0.095

Pile Information 57% 4000 0.508
Pile ID: PLT-001A 71% 5000 0.578

Latitude: 35.55334 79% 5500 0.634
Longitude: -106.01315 86% 6000 0.715
Pile Type: W6X9 93% 6500 1.040

Pile Embedment Depth [in]: 60 100% 7000
Pile Stick-Up [in]: 48 0% 0 0.455

Lateral Design Load [lbs]: 7000
Drive Time [sec]: 39.7

Lateral Load Test Result for PLT-001A
Comments

8/25/2022

0.00

0.25

0.50

0.75

1.00

1.25

1.50

0

10
00

20
00

30
00

40
00

50
00

60
00

70
00

D
ef

le
ct

io
n 

(in
ch

es
)

Lateral Load (lbs)

Lateral - Gauges at 6-inches

Exhibit H-21



Project Information
% of

Design
Lateral
Load Deflection  (in.)

Project Name: Rancho Viejo Solar Facility Load [lbs] Gauges #1 & #2
Project Location: Santa Fe County, NM 0% 0 0.000
Project Number: 66225093 7% 500 0.061

14% 1000 0.109
21% 1500 0.160

Lateral Load Test Set Up 0% 0 0.021
Number of Top Gauges: 0 21% 1500 0.179

Number of Bottom Gauges: 2 29% 2000 0.209
Height of Top Gauges [in]: 6 36% 2500 0.261

Height of Bottom Gauges [in]: 6 0% 0 0.034
Height of Applied Load [in]: 42 36% 2500 0.299

Load Cell: Dillon ED jr 10,000lb 43% 3000 0.332
50% 3500 0.387
0% 0 0.049

Test Date and Representative 50% 3500 0.403
Tested By Terracon Rep: CS & SC 57% 4000 0.451

Date Tested: 64% 4500 0.531
71% 5000 0.603
0% 0 0.078

Pile Information 57% 4000 0.556
Pile ID: PLT-001B 71% 5000 0.638

Latitude: 35.55334 79% 5500 0.705
Longitude: -106.01315 86% 6000 0.762
Pile Type: W6X9 93% 6500 0.857

Pile Embedment Depth [in]: 96 100% 7000
Pile Stick-Up [in]: 48 0% 0 0.125

Lateral Design Load [lbs]: 7000
Drive Time [sec]: 50.8

Lateral Load Test Result for PLT-001B
Comments

8/25/2022
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Project Information
% of

Design
Lateral
Load Deflection  (in.)

Project Name: Rancho Viejo Solar Facility Load [lbs] Gauges #1 & #2
Project Location: Santa Fe County, NM 0% 0 0.000
Project Number: 66225093 7% 500 0.051

14% 1000 0.123
21% 1500 0.151

Lateral Load Test Set Up 0% 0 0.021
Number of Top Gauges: 0 21% 1500 0.169

Number of Bottom Gauges: 2 29% 2000 0.219
Height of Top Gauges [in]: 6 36% 2500 0.287

Height of Bottom Gauges [in]: 6 0% 0 0.044
Height of Applied Load [in]: 42 36% 2500 0.299

Load Cell: Dillon ED jr 10,000lb 43% 3000 0.375
50% 3500 0.423
0% 0 0.069

Test Date and Representative 50% 3500 0.439
Tested By Terracon Rep: CS & SC 57% 4000 0.507

Date Tested: 64% 4500 0.582
71% 5000 0.655
0% 0 0.124

Pile Information 57% 4000 0.604
Pile ID: PLT-002A 71% 5000 0.700

Latitude: 35.55151 79% 5500 0.775
Longitude: -106.00214 86% 6000 0.969
Pile Type: W6X9 93% 6500 1.015

Pile Embedment Depth [in]: 60 100% 7000
Pile Stick-Up [in]: 48 0% 0 0.338

Lateral Design Load [lbs]: 7000
Drive Time [sec]: 35.4

Lateral Load Test Result for PLT-002A
Comments

8/25/2022
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Project Information
% of

Design
Lateral
Load Deflection  (in.)

Project Name: Rancho Viejo Solar Facility Load [lbs] Gauges #1 & #2
Project Location: Santa Fe County, NM 0% 0 0.000
Project Number: 66225093 7% 500 0.054

14% 1000 0.117
21% 1500 0.153

Lateral Load Test Set Up 0% 0 0.022
Number of Top Gauges: 0 21% 1500 0.170

Number of Bottom Gauges: 2 29% 2000 0.218
Height of Top Gauges [in]: 6 36% 2500 0.281

Height of Bottom Gauges [in]: 6 0% 0 0.039
Height of Applied Load [in]: 42 36% 2500 0.274

Load Cell: Dillon ED jr 10,000lb 43% 3000 0.356
50% 3500 0.412
0% 0 0.055

Test Date and Representative 50% 3500 0.423
Tested By Terracon Rep: CS & SC 57% 4000 0.486

Date Tested: 64% 4500 0.551
71% 5000 0.614
0% 0 0.083

Pile Information 57% 4000 0.561
Pile ID: PLT-002B 71% 5000 0.655

Latitude: 35.55151 79% 5500 0.704
Longitude: -106.00214 86% 6000 0.770
Pile Type: W6X9 93% 6500

Pile Embedment Depth [in]: 92 100% 7000
Pile Stick-Up [in]: 48 0% 0 0.097

Lateral Design Load [lbs]: 7000
Drive Time [sec]: 37.1

Lateral Load Test Result for PLT-002B
Comments

8/25/2022
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Project Information
% of

Design
Lateral
Load Deflection  (in.)

Project Name: Rancho Viejo Solar Facility Load [lbs] Gauges #1 & #2
Project Location: Santa Fe County, NM 0% 0 0.000
Project Number: 66225093 7% 500 0.055

14% 1000 0.107
21% 1500 0.152

Lateral Load Test Set Up 0% 0 0.011
Number of Top Gauges: 0 21% 1500 0.163

Number of Bottom Gauges: 2 29% 2000 0.182
Height of Top Gauges [in]: 6 36% 2500 0.223

Height of Bottom Gauges [in]: 6 0% 0 0.013
Height of Applied Load [in]: 42 36% 2500 0.246

Load Cell: Dillon ED jr 10,000lb 43% 3000 0.289
50% 3500 0.321
0% 0 0.020

Test Date and Representative 50% 3500 0.345
Tested By Terracon Rep: CS & SC 57% 4000 0.377

Date Tested: 64% 4500 0.417
71% 5000 0.463
0% 0 0.030

Pile Information 57% 4000 0.440
Pile ID: PLT-003A 71% 5000 0.482

Latitude: 35.54711 79% 5500 0.531
Longitude: -106.01618 86% 6000 0.628
Pile Type: W6X9 93% 6500 1.040

Pile Embedment Depth [in]: 60 100% 7000
Pile Stick-Up [in]: 48 0% 0 0.513

Lateral Design Load [lbs]: 7000
Drive Time [sec]: 97.2

Lateral Load Test Result for PLT-003A
Comments

8/18/2022
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Project Information
% of

Design
Lateral
Load Deflection  (in.)

Project Name: Rancho Viejo Solar Facility Load [lbs] Gauges #1 & #2
Project Location: Santa Fe County, NM 0% 0 0.000
Project Number: 66225093 7% 500 0.055

14% 1000 0.109
21% 1500 0.157

Lateral Load Test Set Up 0% 0 0.013
Number of Top Gauges: 0 21% 1500 0.169

Number of Bottom Gauges: 2 29% 2000 0.189
Height of Top Gauges [in]: 6 36% 2500 0.232

Height of Bottom Gauges [in]: 6 0% 0 0.018
Height of Applied Load [in]: 42 36% 2500 0.256

Load Cell: Dillon ED jr 10,000lb 43% 3000 0.301
50% 3500 0.335
0% 0 0.026

Test Date and Representative 50% 3500 0.362
Tested By Terracon Rep: CS & SC 57% 4000 0.394

Date Tested: 64% 4500 0.436
71% 5000 0.484
0% 0 0.038

Pile Information 57% 4000 0.461
Pile ID: PLT-003B 71% 5000 0.503

Latitude: 35.54711 79% 5500 0.544
Longitude: -106.01618 86% 6000 0.596
Pile Type: W6X9 93% 6500 0.707

Pile Embedment Depth [in]: 92 100% 7000
Pile Stick-Up [in]: 48 0% 0 0.000

Lateral Design Load [lbs]: 7000
Drive Time [sec]: 239.4

Lateral Load Test Result for PLT-003B
Comments

8/18/2022

0.00

0.25

0.50

0.75

1.00

1.25

1.50

0

10
00

20
00

30
00

40
00

50
00

60
00

70
00

D
ef

le
ct

io
n 

(in
ch

es
)

Lateral Load (lbs)

Lateral - Gauges at 6-inches

Exhibit H-26



Project Information
% of

Design
Lateral
Load Deflection  (in.)

Project Name: Rancho Viejo Solar Facility Load [lbs] Gauges #1 & #2
Project Location: Santa Fe County, NM 0% 0 0.000
Project Number: 66225093 7% 500 0.052

14% 1000 0.111
21% 1500 0.173

Lateral Load Test Set Up 0% 0 0.019
Number of Top Gauges: 0 21% 1500 0.181

Number of Bottom Gauges: 2 29% 2000 0.246
Height of Top Gauges [in]: 6 36% 2500 0.316

Height of Bottom Gauges [in]: 6 0% 0 0.038
Height of Applied Load [in]: 42 36% 2500 0.337

Load Cell: Dillon ED jr 10,000lb 43% 3000 0.360
50% 3500 0.450
0% 0 0.055

Test Date and Representative 50% 3500 0.452
Tested By Terracon Rep: CS & SC 57% 4000 0.514

Date Tested: 64% 4500 0.586
71% 5000 0.666
0% 0 0.099

Pile Information 57% 4000 0.599
Pile ID: PLT-004A 71% 5000 0.692

Latitude: 35.54296 79% 5500 0.748
Longitude: -106.03023 86% 6000 1.002
Pile Type: W6X9 93% 6500

Pile Embedment Depth [in]: 60 100% 7000
Pile Stick-Up [in]: 48 0% 0 0.347

Lateral Design Load [lbs]: 7000
Drive Time [sec]: 22.6

Lateral Load Test Result for PLT-004A
Comments

8/18/2022
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Project Information
% of

Design
Lateral
Load Deflection  (in.)

Project Name: Rancho Viejo Solar Facility Load [lbs] Gauges #1 & #2
Project Location: Santa Fe County, NM 0% 0 0.000
Project Number: 66225093 7% 500 0.042

14% 1000 0.088
21% 1500 0.114

Lateral Load Test Set Up 0% 0 0.021
Number of Top Gauges: 0 21% 1500 0.146

Number of Bottom Gauges: 2 29% 2000 0.201
Height of Top Gauges [in]: 6 36% 2500 0.260

Height of Bottom Gauges [in]: 6 0% 0 0.038
Height of Applied Load [in]: 42 36% 2500 0.278

Load Cell: Dillon ED jr 10,000lb 43% 3000 0.333
50% 3500 0.373
0% 0 0.052

Test Date and Representative 50% 3500 0.377
Tested By Terracon Rep: CS & SC 57% 4000 0.427

Date Tested: 64% 4500 0.486
71% 5000 0.551
0% 0 0.078

Pile Information 57% 4000 0.489
Pile ID: PLT-004B 71% 5000 0.570

Latitude: 35.54296 79% 5500 0.631
Longitude: -106.03023 86% 6000 0.737
Pile Type: W6X9 93% 6500 0.749

Pile Embedment Depth [in]: 96 100% 7000
Pile Stick-Up [in]: 48 0% 0 0.163

Lateral Design Load [lbs]: 7000
Drive Time [sec]: 108.7

Lateral Load Test Result for PLT-004B
Comments

8/18/2022
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Project Information
% of

Design
Lateral
Load Deflection  (in.)

Project Name: Rancho Viejo Solar Facility Load [lbs] Gauges #1 & #2
Project Location: Santa Fe County, NM 0% 0 0.000
Project Number: 66225093 7% 500 0.058

14% 1000 0.136
21% 1500 0.184

Lateral Load Test Set Up 0% 0 0.037
Number of Top Gauges: 0 21% 1500 0.185

Number of Bottom Gauges: 2 29% 2000 0.272
Height of Top Gauges [in]: 6 36% 2500 0.343

Height of Bottom Gauges [in]: 6 0% 0 0.070
Height of Applied Load [in]: 42 36% 2500 0.370

Load Cell: Dillon ED jr 10,000lb 43% 3000 0.441
50% 3500 0.550
0% 0 0.135

Test Date and Representative 50% 3500 0.596
Tested By Terracon Rep: CS & SC 57% 4000 0.685

Date Tested: 64% 4500 0.830
71% 5000 0.976
0% 0 0.314

Pile Information 57% 4000 0.913
Pile ID: PLT-005A 71% 5000 1.031

Latitude: 35.53853 79% 5500
Longitude: -106.01312 86% 6000
Pile Type: W6X9 93% 6500

Pile Embedment Depth [in]: 60 100% 7000
Pile Stick-Up [in]: 48 0% 0 0.357

Lateral Design Load [lbs]: 7000
Drive Time [sec]: 15

Lateral Load Test Result for PLT-005A
Comments

8/18/2022
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Project Information
% of

Design
Lateral
Load Deflection  (in.)

Project Name: Rancho Viejo Solar Facility Load [lbs] Gauges #1 & #2
Project Location: Santa Fe County, NM 0% 0 0.000
Project Number: 66225093 7% 500 0.038

14% 1000 0.090
21% 1500 0.121

Lateral Load Test Set Up 0% 0 0.018
Number of Top Gauges: 0 21% 1500 0.123

Number of Bottom Gauges: 2 29% 2000 0.175
Height of Top Gauges [in]: 6 36% 2500 0.218

Height of Bottom Gauges [in]: 6 0% 0 0.029
Height of Applied Load [in]: 42 36% 2500 0.230

Load Cell: Dillon ED jr 10,000lb 43% 3000 0.273
50% 3500 0.331
0% 0 0.043

Test Date and Representative 50% 3500 0.351
Tested By Terracon Rep: CS & SC 57% 4000 0.396

Date Tested: 64% 4500 0.451
71% 5000 0.519
0% 0 0.064

Pile Information 57% 4000 0.462
Pile ID: PLT-005B 71% 5000 0.535

Latitude: 35.53853 79% 5500 0.599
Longitude: -106.01312 86% 6000 0.656
Pile Type: W6X9 93% 6500 0.703

Pile Embedment Depth [in]: 96 100% 7000
Pile Stick-Up [in]: 48 0% 0 0.085

Lateral Design Load [lbs]: 7000
Drive Time [sec]: 27.3

Lateral Load Test Result for PLT-005B
Comments

8/18/2022
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Project Information
% of

Design
Lateral
Load Deflection  (in.)

Project Name: Rancho Viejo Solar Facility Load [lbs] Gauges #1 & #2
Project Location: Santa Fe County, NM 0% 0 0.000
Project Number: 66225093 7% 500 0.061

14% 1000 0.155
21% 1500 0.218

Lateral Load Test Set Up 0% 0 0.047
Number of Top Gauges: 0 21% 1500 0.221

Number of Bottom Gauges: 2 29% 2000 0.299
Height of Top Gauges [in]: 6 36% 2500 0.372

Height of Bottom Gauges [in]: 6 0% 0 0.082
Height of Applied Load [in]: 42 36% 2500 0.400

Load Cell: Dillon ED jr 10,000lb 43% 3000 0.476
50% 3500 0.575
0% 0 0.134

Test Date and Representative 50% 3500 0.594
Tested By Terracon Rep: CS & SC 57% 4000 0.664

Date Tested: 64% 4500 0.747
71% 5000 0.826
0% 0 0.202

Pile Information 57% 4000 0.767
Pile ID: PLT-006A 71% 5000 0.858

Latitude: 35.54313 79% 5500 0.971
Longitude: -106.00830 86% 6000 1.014
Pile Type: W6X9 93% 6500

Pile Embedment Depth [in]: 60 100% 7000
Pile Stick-Up [in]: 48 0% 0 0.292

Lateral Design Load [lbs]: 7000
Drive Time [sec]: 29.8

Lateral Load Test Result for PLT-006A
Comments

8/22/2022
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Project Information
% of

Design
Lateral
Load Deflection  (in.)

Project Name: Rancho Viejo Solar Facility Load [lbs] Gauges #1 & #2
Project Location: Santa Fe County, NM 0% 0 0.000
Project Number: 66225093 7% 500 0.073

14% 1000 0.117
21% 1500 0.162

Lateral Load Test Set Up 0% 0 0.012
Number of Top Gauges: 0 21% 1500 0.112

Number of Bottom Gauges: 2 29% 2000 0.217
Height of Top Gauges [in]: 6 36% 2500 0.273

Height of Bottom Gauges [in]: 6 0% 0 0.022
Height of Applied Load [in]: 42 36% 2500 0.265

Load Cell: Dillon ED jr 10,000lb 43% 3000 0.364
50% 3500 0.421
0% 0 0.039

Test Date and Representative 50% 3500 0.428
Tested By Terracon Rep: CS & SC 57% 4000 0.486

Date Tested: 64% 4500 0.547
71% 5000 0.608
0% 0 0.061

Pile Information 57% 4000 0.552
Pile ID: PLT-006B 71% 5000 0.625

Latitude: 35.54313 79% 5500 0.698
Longitude: -106.00830 86% 6000 0.761
Pile Type: W6X9 93% 6500 0.806

Pile Embedment Depth [in]: 96 100% 7000
Pile Stick-Up [in]: 48 0% 0 0.084

Lateral Design Load [lbs]: 7000
Drive Time [sec]: 75.7

Lateral Load Test Result for PLT-006B
Comments

8/22/2022
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