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September 30, 2021

Apex Clean Energy, Inc.
310 Fourth Street NE, Suite 300
Charlottesville, VA 22902

Attn:  Mr. Clay Parrish

Re:  Geotechnical Report
Emerson Creek Wind Project
Erie and Huron Counties, Ohio
RRC Project No. MD1901007

Dear Mr. Parrish:

RRC Power & Energy, LLC (RRC) has completed the authorized subsurface exploration and
geotechnical engineering evaluation for the proposed Emerson Creek Wind Project.

The purpose of the geotechnical engineering study was to explore and evaluate subsurface
conditions at selected locations across the site, and to develop geotechnical design and
construction recommendations for the project. Final Geotechnical Report for Emerson Creek
Wind Project dated was submitted on March 6, 2020. Upon request by the Client, RRC
performed supplemental geotechnical investigations at relocated WTG sites T10a, T57a, T59a,
T64a, T71a, and T78a. Additional geotechnical and geophysical investigations were performed
to further evaluate the karst risk at WTG sites T25, T26, and T75. Current version of the final
geotechnical report is updated to include the results and recommendations based on
supplemental geotechnical investigation at sites discussed above. This final Geotechnical
Report supersedes the version dated April 29, 2020.

We appreciate the opportunity to be of service to Apex Clean Energy, Inc. We are prepared to
provide construction materials testing services during the construction phase of the project.
Please call us if you have any questions concerning this report or any of our services.

Respectfully submitted,
RRC Power & Energy, LLC (RRC)

AALEX

Seounghyun “Brian” Rho, Ph.D., E.I.T.
Geotechnical Engineer
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GEOTECHNICAL REPORT

EMERSON CREEK WIND PROJECT
ERIE AND HURON COUNTIES, OHIO

1.0 INTRODUCTION

RRC has completed the authorized final subsurface exploration and geotechnical engineering
evaluation for the proposed Emerson Creek Wind Project. The site is located within Erie and
Huron Counties near Bellevue, Ohio. The approximate location of the project site is shown in
Figure 1, Site Location Map, within Appendix A.

The purpose of this investigation was to:

e Explore subsurface soil, bedrock and groundwater conditions;

e Conduct field and laboratory testing to characterize the subsurface soil and bedrock
properties at selected locations across the site; and

¢ Provide geotechnical engineering parameters for the design of foundation systems
and access roadways.

The recommendations contained in this report are based upon results of field and laboratory
testing, engineering analyses, experience with similar soil and bedrock conditions, and our
understanding of the proposed project.

As part of the scope of work for the final phase site investigation, RRC performed 1-D Multi-
Channel Analysis of Surface Waves (MASW) and Electrical Resistivity surveys at designated
locations across the project site. RRC collected shallow soil samples from selected locations
within the project site and transported the samples to RRC’s laboratory and Geotherm, USA to
obtain the relationships of the maximum dry density with the optimum moisture content, California
Bearing Ratio (CBR) testing and thermal resistivity testing. In addition, RRC performed electrical
imaging (EI) surveys at selected turbine locations.

Our recommendations contained herein are also based on in-situ geophysical survey results,
interpretation of published geological maps, and groundwater level data collected from
published well logs.

2.0 PROPOSED CONSTRUCTION

We understand this phase of this project will consist of the construction of approximately 300
MW of wind power provided by about 52 to 71 unspecified wind turbine generators (WTG’s) and
associated facilities, which will be selected from the locations included within the turbine layout
used in this study. Anticipated unfactored loads for WTG’s are not available during the
preparation of this geotechnical report.
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The WTG’s are anticipated to be supported on gravity foundation systems with an anticipated
embedment depth of about 12 feet below the finished grade. We have assumed the finished
turbine pad grade is at or slightly above the existing ground surface. Private-access roadways
will most likely be surfaced with imported road-base materials from nearby quarry pits to support
construction and vehicular traffic loads during and after construction.

3.0 SITE EXPLORATION

RRC conducted drilling conventional geotechnical borings at 80 proposed WTG locations,
substation location and O&M Building location from April 1, 2019 to December 20, 2019. In
addition, a total of 5 test pits were excavated to perform in-situ Thermal Resistivity testing by
Geotherm, and bulk soil samples were collected at depths of about 2 to 4 feet for Thermal
Resistivity (TR) tests at locations provided by Apex Clean Energy Management, LLC.

RRC drilled additional conventional boreholes at six relocated WTG locations, Turbine Nos. T-
10a, T-57a, T-59a, T-64a, T-71a, and T-78a. This supplemental scope occurred on May 18,
2021 and during the period of July 28 to July 30, 2021.

As part of the supplementary investigation, RRC performed 2D Electrical Imaging surveys at
Turbine Nos. 25, 26, 42, and 75 during the period of August 10 through August 13, 2021.
Based on the results of El profile, a total of 3 confirmation borings were drilled within footprint of
each WTG site (T-25, T-26 and T-75) to correlate soil/bedrock profile. Confirmation borings
were drilled during the period of August 18 to August 24, 2021. The borings were drilled to a
depth of approximately 35 feet below existing site grade at the WTG sites. RRC’s geotechnical
design letter Emerson Creek Wind Project — Karst Assessment T-25, T-26, T-42 and T-75 dated
September 13, 2021, presents our finding and recommendations for these sites.

Figure 2 within Appendix A shows WTG Boring Locations on a Topographic Map. Figure 3
within Appendix A shows Substation and O&M Building boring locations drilled as part of the
site investigation. Figure 4 shows the MASW survey locations. Figure 5 shows the Electrical
Resistivity testing locations. Figure 6 shows the Thermal Resistivity testing locations.

Engineering properties of the subsurface materials were assessed through laboratory testing on
selected soil and bedrock samples. The following section describes our site exploration
program in detail.

3.1 Field Exploration and Testing
A summary of geographic latitude and longitude coordinates and depth of each boring drilled as
part of this subsurface exploration program is presented in Table A2 within Appendix A.

The borings conducted in 2019 were advanced with two track-mounted drill rigs utilizing
continuous flight hollow stem augers to a depth of practical auger refusal. For the new scope in
2021, we utilized track/ATV-mounted Mobile B57 drill rigs and drillers used solid and/or hollow
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stem augers to a depth of practical auger refusal. Disturbed samples were obtained using
Standard Penetration Test (SPT) samplers. Representative bulk samples of the subgrade
materials were also obtained from selected locations for maximum dry density-optimum
moisture content relationships, laboratory thermal resistivity testing and CBR testing.

Disturbed samples were obtained using Standard Penetration Test (SPT) samplers.
Penetration resistance values were recorded using methods based on the standard penetration
test (SPT), in accordance with ASTM D1586: Standard Test Method for Standard Penetration
Test (SPT) and Split-Barrel Sampling of Soils. This test consists of driving the sampler into the
ground utilizing a 140-pound hammer with a free-falling distance of 30 inches. The number of
blows required to advance the sampler 18 inches is counted and recorded, with the sum of the
blows to drive the last 12 inches. The sum of the blows driving the sampler for the last 12 inches
was referred to as the standard penetration resistance value (N-value) for SPT samplers.
Results of the field tests are shown on the logs of boring under the “Field Data” column and are
preceded by the letter “N”. Subsurface materials were collected from the SPT samplers in the
field, visually classified, placed in plastic bags, and labeled as to location and depth. All SPT
samples were arranged in core boxes and transported to the laboratory for further analysis.

NX/NQ coring techniques, with about 2-inch inside diameter NX/NQ wire-line core barrels, were
utilized to advance the borings from a depth of practical auger refusal to the full depth of
exploration. The rock-like materials were qualitatively evaluated using the Rock Quality
Designation (RQD) index system. The RQD is a modified core recovery percentage in which all
of the pieces of sound core greater than 4 inches long are summed and divided by the length of
the core run (generally 5 to 10 feet). The RQD values are shown on the logs of boring under
the "Field Data" column. Core run intervals are typically 60 to 120 inches in length and are
delineated on the logs of boring. The RQD values are categorized according to Table 3.1.1
presented below in accordance with ASTM D6032. All rock core samples were arranged in core
boxes and transported to the laboratory for further analysis.

Table 3.1.1 Rock Quality Designation

RQD (%) Rock Quality
0-25 Very Poor
25-50 Poor

50 -75 Fair
75-90 Good

90 - 100 Excellent

Soils were classified in general accordance with the Unified Soil Classification System (USCS);
ASTM D2488: Standard Practice for Description and Identification of Soils (Visual-Manual
Procedure). The soil and bedrock classification symbols appear on the logs of boring and are
briefly described in Appendix A. Bedrock materials were classified in general accordance with
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the general notes for rock classification included as part of ASTM D5878: Standard Guides for
Using Rock-Mass Classification Systems for Engineering Purposes. Bedrock percent recovery
and rock quality designation (RQD) were recorded in accordance with ASTM D6032: Standard
Test Method for Determining Rock Quality Designation (RQD) of Rock Core.

Field logs were prepared for each boring at the time of drilling by RRC’s field geologist and field
engineer. The project engineer and geologist reviewed each field logs of boring and the soil
and bedrock samples, and appropriate modifications were made if necessary.

The field logs of boring contain visual classification of the materials encountered during drilling
as well as the interpretation of the subsurface conditions between samples. Final logs of boring,
included in Appendix A, represent our interpretation of the field logs of boring and necessary
modifications based on laboratory testing performed on select samples. The final logs of boring
describe the materials encountered, their approximate thickness, and the various depths at
which the samples were obtained.

The field testing and sampling were conducted in general accordance with the requirements of
the following:
e ASTM D1586: Standard Test Method for Standard Penetration Test (SPT) and Split-
Barrel Sampling of Soils;
e ASTM D6032: Standard Test Method for Determining Rock Quality Designation (RQD)
of Rock Core; and
e Locally accepted practices in this area.

During the field operations, the borings were observed for groundwater levels and noted at the
top of the logs of boring. Following the completion of the drilling operations, the borings were
backfilled in accordance with the state regulations.

3.2 Laboratory Analysis

The soil/bedrock samples were returned to the laboratory, examined by the project engineer
and geologist, and applicable laboratory testing was assigned on selected soil/bedrock samples.
Laboratory testing was performed in general accordance with ASTM and locally accepted
practices. The following laboratory methods of analyses were generally utilized, where sample
quality allowed:

e Standard Practice for Classification of Soils for Engineering Purposes (Unified Soil
Classification System): ASTM D2487;

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

e Standard Test Methods for Liquid Limit, Plastic Limit, and Plasticity Index of Soils: ASTM
D4318;

e Standard Test Methods for Amount of Material in Soils Finer than No. 200 (75-pym)
Sieve: ASTM D1140;
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o Standard Test Method for Particle-Size Analysis of Soils: ASTM D6913;

e Standard Test Method for Compressive Strength and Elastic Moduli of Intact Rock Core
Specimens under Varying States of Stress and Temperatures: ASTM D7012;

e Standard Test Methods for Laboratory Compaction Characteristics of Soil Using
Standard Effort: ASTM D698;

e Standard Test Methods for California Bearing Ratio (CBR) of Laboratory-Compacted
Soils: ASTM D1883;

e Standard Test Method for Measurement of Soil Resistivity Using the Two-Electrode Soil
Box Method: ASTM G187;

e Standard Test Method for Measuring pH of Soil for Use in Corrosion Testing: ASTM
G51;

e Standard Test Method for Water-Soluble Sulfate in Soil: ASTM C1580; and

e Standard Method of Test for Determining Water-Soluble Chloride Content in Soil:
AASHTO T291.

4.0 SUBSURFACE CONDITIONS

41 Geology

The geologic interpretations contained herein are based on available geological maps and
literature, and review of the logs of excavation as part of this study. Sedimentary rock from the
Devonian Period constitutes the bedrock geology across project site. Shale and Limestone are
the major rock types found within the rock formations locally. Overlying the area bedrock are
glacial till deposits from the Quaternary Period. The Geologic map of the Lorain and Put-in-Bay
30’ x 60’ quadrangle and Quaternary geologic map of the Lake Erie 4° x 6° quadrangle, United
States (References 1 and 2), indicate that the subsurface materials on the site consist of the
following geologic units of the listed geologic time periods.

Quaternary Period
e Clayey Till (tca): Yellowish-brown, pale-brown, brown, or grayish-brown to gray
calcareous silty clay loam and clay loam, locally overlain by peat or swamp deposits.
Generally 6 to 30 feet thick. Consists of both ground moraine and end moraine glacial
deposits.

Devonian Period

e Shale (Sh): Ohio Shale, black to brown, silty, carboniferous, fissile parted shale with gray
to green soft clay shale beds.

e Shale with minor Limestone (S-L): Prout Limestone, Plum Brook Shale, and Olentangy
Shale. The Prout Limestone is hard, siliceous, gray to brown limestone 3 to 10 feet thick
and underlain by the Plum Brook Shale which is a gray to green, soft, fossiliferous and
calcareous clay shale 50 to 80 feet thick. South of the Plum Brook is the Olentangy Shale
which is a greenish-gray, calcareous, slightly fossiliferous clay shale.
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o Limestone (Ls): Delaware and Columbus Limestones. Delaware Limestone is medium
brown, fine to medium crystalline, fossiliferous and cherty with thin shale layers. Columbus
Limestone is light to medium gray to brown, fine to coarse crystalline, fossiliferous and
cherty. The lower portion of the Columbus is light brown to gray, dolomitic, massively
bedded and contains quartz grains in the basal ten feet. Combined the Delaware and
Columbus Limestones are 200 feet thick.

Figure 7 and 8 in Appendix A shows the project boundaries approximately plotted on geologic
and bedrock geologic maps.

Based on the available geologic maps and studies, WTG foundation sites in the northwestern
portion of the project site are located within an area where carbonate rocks (limestone) are
present and may be susceptible to karst features such as voids and other solution cavities.
Karst features typically occur in limestone, dolomite, or dolomitic limestone bedrock, as well as
evaporite deposits such as gypsum. Figure 9 within Appendix A depicts the project boundaries
in conjunction with mapped karst zones near the project site.

4.2 Subsurface Stratigraphy

As indicated on the logs of boring for locations drilled as part of this study, native soils were
encountered approximately beneath 0 to 18 inches of the topsoil and extended to the top of the
bedrock at depths ranging from approximately 2 to 49 feet below the existing ground surface or
extended to the full depth of exploration. The native soils generally consisted of the following:

e Soft to hard lean to fat clay with varying amounts of silt, sand and gravel;
o Loose to very dense sand with varying amounts of clay, silt and gravel;
¢ Medium dense to very dense gravel with varying amounts of clay, silt and sand.

Limestone and Shale are the predominant types of bedrock encountered across the site. When
encountered, the limestone/shale bedrock extended to the full depth of exploration. Some
limestone formations exhibited potential open voids or fissures within the bedrock matrix such
as WTG sites T-24 and T-43. The limestone/shale bedrock materials encountered in the
borings were very hard based upon SPT N Values.

The limestone/shale bedrock encountered in the borings varied from soft to hard in rock
hardness. Some limestone/shale formations exhibited slightly to highly weathered seams and
layers. Fractures in the limestone were noted to be filled with clay or sand at some locations. In
addition, the limestone bedrock encountered exhibited vuggy characteristics. The bedrock
materials ranged from Very Poor to Excellent in terms of Rock Quality.

It should be noted loss of drilling fluids and/or potential voids were observed within the
limestone in some of borings. The potential voids observed were based on core barrel drops,
sudden loss of drilling fluid circulation and poor core recovery as observed by the drillers, field
engineer and field geologist during the coring operations. Sudden loss of fluid circulation may
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indicate the presence of open voids and/or fractures within the limestone. These WTG locations
are summarized in Table A1 within Appendix A.

The above descriptions are general and depth ranges shown on the logs of boring are
approximate because boundaries between different strata are seldom clear and abrupt in the
field. In addition, the lines separating major strata types do not necessarily represent distinct
lines of demarcation of the various strata. Detailed logs of boring for locations drilled as part of
this study, which present the stratum descriptions, types of sampling used and laboratory test
data, are presented in Appendix A. The Boring Log Key, defining the terms and descriptive
symbols used on each log of boring, is also presented in Appendix A.

4.3 Laboratory Test Results
Standard Proctor tests were performed to obtain the maximum dry unit weight and optimum
moisture content in accordance with ASTM D698 on representative bulk soil samples collected

at selected locations as part of this study. A summary of the test results is presented in Table
4.3.1.

Table 4.3.1 Summary of Standard Proctor Test Results

Maximum Dry Optimum
Sample Depth | Material | Liquid Limit Plasticity Unit Weight Moisture
Location (feet) Type (%) Index (%) (pcf) Content (%)

TR-1(T-63) | 2to4 CH 51 31 102.9 21.0
TR-2(T-48) | 2to4 CL 41 22 107.0 18.3
TR-3 2to4 CL 37 18 107.4 18.0
TR-4 (T-08) | 2to4 CL 27 11 113.1 14.5
TR-5(SUB) | 2to4 CL 46 27 101.1 20.3

Notes: % = percent; pcf = pounds per cubic foot; CL = Lean Clay; CH = Fat Clay.

Results of Unconsolidated-Undrained (UU) Triaxial tests performed, in accordance with ASTM

D2850, on undisturbed soil samples from selected boring locations are summarized in Table
4.3.2.

Table 4.3.2 Summary of Unconsolidated-Undrained Triaxial Test Results

Confining In-Situ Dry In-Situ Undrained
Boring Depth Material Pressure Unit Weight Moisture Shear Strength,
No. (feet) Type (psi) (pcf) Content (%) Su (psf)
T-58 12 CL 9.5 120.9 14.7 2,050
T-66 24 CL 19.0 116.6 17.2 2,770
T-82 24 CL 19.0 110.3 20.7 1,480
T-83 21 CL 16.0 115.0 18.4 1,460

Notes: pcf = pounds per cubic foot; % = percent; CL = Lean Clay.

Results of Unconfined Compressive Strength (UC) tests performed, in accordance with ASTM
D2166, on undisturbed soil samples are summarized in Table 4.3.3.
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Table 4.3.3 Summary of Unconfined Compressive Strength Test Results

In-situ Unconfined
Sample Depth Material In-situ Dry Unit Moisture Compressive
Location (feet) Type Weight (pcf) Content (%) Strength, qu (psf)
T-65 24 CL 120.8 14.8 9,040
T-70 34 CL 120.7 15.4 7,320

Notes: pcf = pounds per cubic foot; % = percent; psf = pounds per square foot; CL = Lean Clay.

Results of rock core compressive strength testing performed in accordance with ASTM D7012
on selected rock core samples will be summarized in Table 4.3.4.

Table 4.3.4 Summary of Rock Core Compressive Strength Test Results

Sample Depth Unit Weight Compressive Strength
Location (feet) Material Type (pcf) of Rock Cores, qu (tsf)
T-01 8 LIMESTONE 168.4 1,065
T-07 17 LIMESTONE 165.3 1,099
T-20B 15 LIMESTONE 165.7 923
T25-B2 18 LIMESTONE 174.4 1,074
T-30 21 SHALE 163.0 357
T-34 12.5 LIMESTONE 164.3 849
T-36 16 SHALE 148.2 922
T-43 16 LIMESTONE 174.7 1,092
T-45B 29 SHALE 153.7 734
T-75 13 LIMESTONE 182.7 1,613
T-87 12.5 LIMESTONE 168.3 784

One-dimensional consolidation tests were performed in accordance with ASTM D2435, on
selected relatively undisturbed soil samples. Results of these tests are summarized in Table
4.3.5.

Table 4.3.5 Summary of 1-D Consolidation Test Results

Sample Depth Material G'vo Pe

Location (feet) Type (psf) (psf) C. G & OCR
T-66 24 CL 2,074 4,200 | 0.103 | 0.015 | 0.479 2.0
T-82 24 CL 2,260 2,300 | 0.097 | 0.013 | 0.495 1.0

Notes: psf = pounds per square foot; c'vo= estimated in-situ Effective Vertical Stress; p'c = Preconsolidation Pressure;
Cc = Compression Index; Cr = Recompression Index; e, = Initial Void Ratio; OCR = Over-consolidation Ratio;
CL = Lean Clay.

Results of water-soluble sulfate and chloride testing performed in accordance with ASTM C1580
and AASHTO T-290 on shallow soil samples from selected borings will be summarized in Table
4.3.6.
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Table 4.3.6 Summary of Sulfate and Chloride Contents

Sample Depth Material Chloride Contents Sulfate Contents
Location (feet) Type (% by weight) (% by weight)
T-06 4 CL ND 0.0021
T-26 4 CL ND 0.0022
T-45A 1 CL ND 0.0111
T-54 4 CL 0.0014 0.0136
T-66 4 CL ND 0.0048
SUB-1 4 CL ND 0.0081

Notes: % = percent; ND = Not Detected; CL = Lean Clay.

Results of Minimum Resistivity and pH testing performed in accordance with ASTM G187 and
ASTM G51 respectively on shallow soil samples from selected borings will be summarized in
Table 4.3.7.

Table 4.3.7 Summary of Minimum Resistivity and pH Test Results

Lsc)acr::::)en I(th:};tt;\ Material Type | Minimum Resistivity(ohm-cm) pH
T-06 1 CL 1,830 7.5
T-26 1 CL 1,480 7.4
T-45A 4 CL 2,290 7.6
T-54 1 CL 1,370 7.7
T-66 1 CL 2,030 7.4

SUB-1 1 CL 2,660 6.8

Notes: CL = Lean Clay.

Laboratory CBR tests were performed on shallow soil subgrade samples. A summary of the
CBR test results along with the design dry unit weight values (at 95% of the maximum dry
density as determined by ASTM D698 at the optimum moisture content) is presented in Table
4.3.8.

Table 4.3.8 Summary of CBR Test Results

Sample Depth Material Design Dry

Location (feet) Type Unit Weight (pcf) CBR at 95% Compaction (%)
T-63 2to4 CH 97.8 1.7
T-08 2to4 CL 107.4 1.3

Notes: pcf = pounds per cubic foot; % = percent; CH = Fat Clay; CL = Lean Clay.

Graphical test results of laboratory testing completed as part of this study along with the
summary of laboratory testing are presented in Appendix B.

4.4 Groundwater Conditions

For foundation design purposes, the groundwater can be assumed to be 0 to 2 feet below the
ground surface for investigated WTG locations, recommended design groundwater level for
each turbine site was shown in the Table A1 within Appendix A. The design groundwater levels,
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which RRC recommends at investigated turbine sites in Table A1, are for turbine foundation
structural design purposes only, and incorporate about 2 feet of buffer for seasonal groundwater
variations; those design groundwater levels should not be relied on to characterize the
groundwater condition for the purpose of construction dewatering.

Groundwater was encountered between 4 to 52 feet during drilling prior to rock coring. As part
of the rock coring operations, water was introduced into the borehole at a majority of the WTG
locations to facilitate wet rotary rock coring drilling methods. The introduction of water inhibits
groundwater level measurements during and immediately after drilling. Upon completion of the
drilling operations, the borings were backfilled in accordance with the state of Ohio and local
regulations; therefore, subsequent groundwater measurements are not available.

RRC installed temporary standpipe piezometers at each investigated WTG location due to the
presence of shallow groundwater. Groundwater table (GWT) in the 80 installed piezometers
was measured at depths ranging from about 0.3 to deeper than 13 feet below existing site grade
during the monitoring periods. Summary of groundwater levels measured in the piezometers
are presented in the Table A1 within Appendix A. These readings are initial readings and may
not reflect the final groundwater level after equilibrium.

Based upon review of published well logs in Erie and Huron Counties, Ohio, available from
Reference 4 (Ohio Department of Natural Resources), within the project site, static groundwater
levels were reported to be between 2 and 90 feet below the ground surface at well locations
summarized in Table A3 within Appendix A. The shallowest groundwater level was recorded at
about 2 feet below the ground surface at Well No. 901470 located within project area. The well
locations shown on Table A3 are plotted on Figure 10, Well Locations Obtained from the Ohio
Department of Natural Resources), within Appendix A.

It should be noted the water wells were installed to deep aquifers below typical turbine
foundation depth and indicate piezometric or static groundwater level within those deep aquifers
only. The static water levels from the deep wells do not always provide useful groundwater
information for shallow aquifers or perched water tables near turbine foundation depths that
should be considered in turbine foundation design. Based upon the information obtained from
the borings drilled as part of this study and a review of well log records, it is our opinion that
static groundwater level should have an impact on shallow gravity foundation system design
and construction at the locations drilled as part of this study.

It is imperative to note that the short-term groundwater level observations performed as part of
this study are not an accurate evaluation of groundwater levels at the project site, and this
report should not be interpreted as a comprehensive groundwater study. The observations
during this investigation may also not represent conditions at the time of construction and it
should be understood the presence of groundwater may have influences on certain construction
activities and long-term performance of foundations and roadways. Groundwater levels are
highly dependent on climatic and hydrologic conditions before and after construction, the site
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development including irrigation demands, drainage and other factors. If a detailed groundwater
study is desired, a groundwater hydrologist should be retained to provide these services.

4.5 Geophysical Properties

RRC performed 1-D MASW surveys and electrical resistivity (ER) tests at selected turbine and
substation locations during the second mobilization, which was on January, 2020. The purpose of
MASW surveys is to obtain shear wave velocity (Vs) profiles at selected WTG locations. The
MASW survey methodologies and results are discussed in Section 4.5.1. The Electrical Resistivity
survey methodologies are presented in Section 4.5.2.

4.51 MASW Survey

The Multi-Channel-Analysis-of-Surface-Waves (MASW) method is a non-intrusive/non-
destructive technique which uses the nature of the Rayleigh waves to evaluate engineering and
geotechnical properties (stiffness) of subsurface materials. Rayleigh waves of different
wavelengths (or frequencies) travel at different velocities when they propagate along the surface
of a layered system (material properties vary with depth). This property is called dispersion. In
other words, the velocity of Rayleigh wave is dependent on the wavelength in the non-
homogeneous system. Also, Rayleigh waves of different wavelengths travel/sample within
different depth ranges (usually, waves of shorter wavelengths travel within shallower depth
ranges).

Typically, for 1-D MASW survey, a linear array composed of twenty-four 4.5 Hz geophones with
5-foot equal spacing between each pair is laid out in the selected locations. Total length of the
array is approximately 115 feet. A 16-pound sledge hammer is employed as the seismic source
to generate a desired frequency (wavelength) range of the seismic waves by striking on a plate
(placed 10, 25 and 40 feet away from the first geophone) aligned within the geophone array.
Seismic data are collected using the data recording device and processed using SurfSeis 4.0.4
computer software developed by Kansas Geological Survey (KGS).

The processed shear wave velocities are used to determine certain soil characteristics based on
simple equations. For example, the soil shear modulus can be calculated using the following
equation:

G = pVé
where:

G= Shear Modulus (psf);
p = Mass density (pcf/(ft/sec.?)); and
Vs = Shear wave velocity (ft/sec.)

Young’s Modulus, £, can also be calculated from the shear wave velocity data using the
following equation:
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E=26(1+v)
where:
E = Young’s Modulus (psf); and
v = Poisson’s Ratio.

The weighted average is calculated based on the following formula based on the 2015
International Building Code (IBC) (Reference 5):

Where:
d; = Thickness of any layer between 0 and 100 feet; and
Vsi= Shear wave velocity of a layer.

Figure 11 within Appendix A show weighted average of measured shear wave velocity at the
project site for the selected turbine locations where MASW was conducted. Note that the
measured shear wave velocity using MASW may not be available up to 100 feet. In the case
where measured shear wave velocity is available for less than 100 feet, the weighted shear
wave velocity is calculated based on available depths.

To determine the rotational stiffness of the underlying soil and bedrock, the parameters outlined
in Table 4.5.1.1 can be used in the computation of the elastic and shear moduli when shear

wave velocities are determined by geophysical methods.

Table 4.5.1.1 Recommended Soil and Bedrock Parameters

Average Total Unit Weight
Soil/ Material Type Poisson’s Ratio (pcf)
Soft to Medium Stiff Clay Soils 0.30M 1151
Stiff to Hard Clay Soils 0.30( 120M
Loose to Medium Dense Sand and Silt Soils 0.35M 1151
Dense to Very Dense Sand and Silt Soils 0.35(" 120M
Limestone/Shale Bedrock 0.30 150
Structural Fill Materials (minimum 5 feet thick) 0.35 120

Note: (1) Based on Reference 6 (see page 123 for Poisson’s ratio and page 163 for unit weight).

Computed parameters from the MASW surveys represent soil behavior at small strain;
appropriate reduction factor should be used by the foundation designer to determine the
rotational stiffness of the foundation system for large strain case.

Results of the MASW surveys are presented within Appendix C of this report.
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4.5.2 Electrical Resistivity Survey

RRC performed electrical resistivity surveys at selected locations during the second
mobilization, which was on January 2020. The electrical resistivity testing was conducted
utilizing a digital ground resistance tester using the Wenner 4-pin array method. The tests were
performed using 2 perpendicular array arrangements at ‘a’ spacing ranging from 2 to 60 feet at
selected WTG locations and from 2 to 200 feet at the proposed Substation site. It shall be
considered by designer that these surveys were performed when ground was partially frozen,
additional tests may be needed for design purposes.

Results of the electrical resistivity testing are presented in Appendix C.

Interpretation of the electrical resistivity survey is beyond the scope of this study and should be
performed by the design team.

4.6 Rho Thermal Resistivity Surveys

In-situ thermal resistivity testing was performed by Geotherm USA, at a total of 5 selected
locations. Bulk samples of native soil samples were collected at locations shown in Figure 6
within Appendix A for laboratory thermal resistivity testing in accordance with IEEE Standard.
Thermal resistivity tests were performed on remolded soil samples obtained at depths ranging
from 2 to 4 feet below existing site grade. The disturbed soil samples were remolded to 92% of
their respective maximum dry density as determined by ASTM D698 at “as-received” moisture
content prior to the thermal resistivity testing. Thermal resistivity values were then tested with
samples at a series of moisture contents from “as-received” moisture content to 0% moisture
content to provide a thermal resistivity dry-out curve. Results of thermal resistivity tests are
presented within Appendix C.

Interpretation of the field and laboratory thermal resistivity tests results is beyond the scope of
this study and should be performed by the design team.

4.7 Preliminary Geohazard Assessment

4.71 Flood Hazard

Based on Federal Emergency Management Agency (FEMA) maps, topographic maps and
aerial imagery, it appears that the proposed turbine locations can be considered a low risk to
flood hazard. FEMA flood hazard maps indicate the sites investigated as part of this study are
in an area identified as Zone X. Areas identified as Zone X are considered as 0.2% or less
annual chance flood event, or areas of minimal flood hazard.

4.7.2 Expansive Soils

Based upon review of the logs of boring and available geological maps and literature expansive
soils are not expected to be encountered within the majority of project site and can be
considered as a low risk.
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4.7.3 Frost Penetration Depth
According to USACE EM 1110-1-1905 (Reference 7), the average frost penetration depth is
approximately 3.5 feet below finished site grade for the project site.

4.7.4 Karst Potential

Water soluble rocks located near, or exposed at, the surface have the potential for the
development of karst and dissolution features. Rocks, or mineral deposits, such as limestone,
dolomite, gypsum/anhydrite and salt are all soluble to groundwater. The aforementioned
formations within 20 feet below the ground surface have a high-risk potential, while remain
problematic when encountered at 20 to 100 feet below the ground surface.

Based upon review of the logs of boring and available geological maps and literature, karst
potential is considered low to high for overall project sites. For select WTG locations T-25, T-
26, T-42 and T-75 with a low to high risk of karst potential, RRC performed supplemental
geophysical survey (El survey) to further evaluate the bedrock conditions and presence of voids
or solution cavities within foundation footprint. Additional confirmation borings were also drilled
at moderate to high risk sites (T-25, T-26 and T-75). Based on the interpretation of the El
survey results and logs of confirmation borings, voids or dissolution features were not identified
within foundation footprint. Therefore, it is our opinion that risk to foundation stability due to
potential karst feature at T-25, T-26, T-42 and T-75 is low. Additional void assessment and/or
grout injection is not required. These sites are deemed suitable for proposed construction.

4.7.5 Slope Stability

Based on existing site topography and RRC’s observations during geotechnical field
exploration, the investigated WTG sites are setback a sufficient distance away from the
escarpment edges and crests of slopes; therefore, slope stability is not anticipated to be a major
concern for this project site, assuming minimum site grading occurs during construction phase.

4.7.6 Seismicity

The state of Ohio as a whole is a region with relatively low seismicity. The peak horizontal
ground accelerations near the project site were computed to be 0.063g for Site Class D. In
addition, based on 2015 IBC, the Seismic Design Category is “A” for the project site. Therefore,
the risk of seismic hazard is considered very low at the project site.

5.0 GEOTECHNICAL RECOMMENDATIONS

5.1 General

The turbine sites drilled as part of this study appear suitable for the proposed construction. A
summary of anticipated conditions that will require attention for the design and construction is
presented below:

e Each log of boring was carefully reviewed for the presence of soft to medium stiff clays,
loose sand layer(s) and/or non-competent materials below and near anticipated
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foundation bearing elevation. Net allowable bearing capacity at WTG sites are outlined
in the Table A1, Summary of Foundation Design Net Allowable Bearing Pressure and
Design Groundwater Recommendations, within Appendix A. The subgrade soils and
bedrock at anticipated bearing elevation for majority of the turbine locations drilled as
part of this study are generally suitable for support of shallow gravity foundations without
modifications. However, if soft to medium stiff clays, loose sand layer(s) or non-
competent materials are encountered below or near anticipated foundation bearing
elevation during foundation excavations, these materials should be over-excavated to a
competent soil or bedrock layer. The removed materials may be re-compacted or
replaced with on-site suitable materials or structural fill meeting the requirements
outlined in subsequent sections of this report. Excavations should be observed by a
qualified representative of the geotechnical engineer prior to backfiling to assess the
suitability of the foundation soils and to verify the over-excavation depths. In some
cases, additional over-excavation may be necessary.

Replacement materials should be compacted to a minimum of 97% of the maximum dry
density as determined by ASTM D698 and moisture conditioned to within 2% of optimum
moisture content. The over-excavated area should extend a minimum of 2 feet beyond
the edges of the foundation and then downward at a 1H:1V slope to the required over-
excavation depth. The foundation excavations should be sloped and/or shored in
accordance with OHSA regulations as required.

e In general, over-excavation and replacement with structural fill could be considered for
soil improvement depths up to about 15 feet below existing ground surface, if feasible.
For soil improvement greater than 15 feet below existing ground surface, the cost of
performing over-excavation and replacement will likely be excessive; therefore, deep soil
improvement measures such as Rammed Aggregate Piers (RAP) or other equivalent
ground surface improvement techniques could be considered. Based on geotechnical
investigation results, a deep soil improvement is anticipated at a total of 3 WTG locations
(T-66a, T-67, and T-71a) to depths varying from 29 to 35 feet below ground surface to
achieve 3,500 psf or higher bearing capacity at the foundation bearing elevation.

The recommended deep soil improvement depths should be verified by the deep soil
improvement designer/contractor upon review of RRC logs of borings. Note logs of
boring for T-66a is approximately 60 feet offset from the center of the foundation. This
offset distance is within acceptable industry standards; however, design-build contractor
may perform additional testing for design optimization as required. The intent of deep
soil improvement is to improve bearing capacity of foundation supporting soils and
reduce excessive total and differential settlement.

o The north section of project site is mapped in an area where carbonate rocks, such as
limestone, are located near the ground surface. Carbonate rocks are susceptible to
solution cavities or karst features. Dissolution features were observed within rock core
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samples at some of the boring locations. Water loss during rock core and/or what
appear to be potential voids were also encountered in some of the turbine borings (T-24
and T-43) at the time of our field exploration. The water loss during rock core in some of
the borings appears to be the results of the highly fractured and/or porous and vuggy
nature of the limestone bedrock in this area.

There is a risk associated with constructing foundations in areas where karst is mapped.
Additional investigations such seismic refraction, electrical imaging combined with
exploratory boreholes are methods generally utilized to further investigate karst features
where risk is moderate to high. Based on the exploratory boreholes, limited El survey
results, RRC has identified the risk as low to high at this project site. Recommendations
for electrical imaging and void assessment with grouting are included within Table A1 in
Appendix A.

e It is our understanding that moderate to high-risk sites (T-24, T-43, T-73 and T-74) are
not part of final construction layout. If these sites are considered for construction, further
void assessment and void mitigation using electrical imaging (El) and or pilot holes shall
be performed by the contractor during construction phase. Depending on the results of
the additional investigation, mitigation and the determination of a geotechnical engineer,
these moderate to high-risk sites may be mitigated and built safely at these locations.

Based on results of soil/lbedrock borings, the presence of voids can be further verified by
drilling pilot holes to minimum depths of about 15 to 30 feet below existing site grade
prior to implementing a grouting program at selected problematic high-risk sites. The
pilot holes should be drilled by a qualified contractor using an air percussion drill rig
equipment or similar in a pre-determined pattern. Pressure grouting to depths of about
20 to 30 feet below existing site grade will be required for boreholes where voids are
verified.

e It is anticipated excavations may be advanced with conventional earth moving
equipment where native soils extend below foundation bearing elevations. The use of
heavy-duty excavation equipment such as hydraulic rock hammer along with blasting to
advance foundation excavations will most likely be required where hard bedrock is
encountered at shallow depths. If blasting is utilized, the blasting contractors should
have sufficient experience with blasting of limestone bedrock in this area. The limestone
in this area may contain variable amounts of solution cavities and differing degrees of
fracturing, with shale being interbedded with limestone in some areas.

Excavation contractors and/or underground utility installers should consider performing
test pits or probing tests to evaluate proper means and methods for advancing
excavations. Potential caving/sloughing within narrow and shallow utility trenches may
require sidewalls of trenches to be sloped in order to install utilities. Excavated trench
bottoms should be thoroughly cleaned prior to cable placement and backfilling.
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e In areas where a combination of soil or bedrock are exposed at foundation bearing
elevation, the soil subgrade should be over-excavated to competent bedrock and
replaced with either lean concrete having a minimum 28-day compressive strength of
1,000 psi or compacted structural fill.

It is crucial to maintain a uniform foundation subgrade support below the turbine
foundation to reduce the potential of excessive differential foundation settlement. If
compacted structural fill is used below the turbine foundation, the thickness of structural
fill below the turbine foundation shall be a minimum of 6 inches, and the structural fill
thickness shall be kept as uniform as possible with no abrupt thickness change.

e To bring the turbine pads to construction grade, as well as for the construction of the
proposed access roadways, the proposed project site may require grading operations
within some areas. The extent and location of the site grading is unknown at this time.
The Geotechnical Engineer of Record shall be retained to review the civil drawings and
cross-sections for each of the turbine pads and critical areas along the proposed
roadways once they become available if significant grading is planned. This will allow us
to be able to further assess the need for additional studies such as slope stability
analyses. However, we anticipate the majority of turbine foundations will bear on
bedrock or other strong geo-materials with minimal slope stability concerns provided
measures outlined in this report are implemented.

e WTG foundations located adjacent to natural or man-made slopes should be setback
laterally from the top of the slope. The minimum setback distance should be 25 feet
from the edge of foundation to the crest of any natural or man-made slopes. Proper
drainage measures should be taken to reduce the impacts from water to man-made cut
and fill slopes as well as all undisturbed natural slopes.

It is imperative that a qualified representative of the geotechnical engineer observe each
foundation excavation at the time of excavation to verify exposed foundation soil and bedrock
bearing conditions and to assess the need and limits of removal and replacement.

Detailed foundation design and construction recommendations are outlined in subsequent
sections of this report. The geotechnical recommendations presented in this report, including
but not limited to foundation bearing capacity values, anticipated ground improvement depths
and estimated foundation settlements, deep foundation design soil parameters and lateral
deflection analysis parameters, are based on assumed or anticipated finished site grade,
foundation type/size/depth and foundation bearing pressure. RRC’s geotechnical
recommendations presented in this report should be verified when information on the foundation
design and site grading become available.

Detailed foundation design and construction recommendations are outlined in subsequent
sections of this report.
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5.2 Turbine Gravity Foundation System

The use of gravity foundation systems for support of the WTG’s is considered acceptable.
Bearing capacity and settlement calculations were performed in general accordance with
methodologies outlined in the 2" Edition of “Guidelines for Design of Wind Turbines”
(Reference 9) and generally accepted standard of care and practice along with experience with
similar soil conditions in this type of geological setting. Detailed discussions of bearing capacity
and settlement for WTG bearing on native soils and bedrock are outlined in the following
subsections.

5.2.1 Bearing Capacity and Settlement of Gravity Foundation System

Net allowable bearing pressures presented in Table A1 in Appendix A can be used in the
structural design for foundation bearing directly on native soils and bedrock provided the
remedial measures outlined in Section 5.1 and in Table A1 within Appendix A are followed.
Information obtained from ODNR Division of Geological Survey was also used to determine
recommendations for additional assessment and remedial measures of potential karstic areas,
which are included within Table A1 in Appendix A. Electrical imaging testing locations map is
shown as Figure 12 within Appendix A.

Based upon anticipated structural loading, the total settlement is estimated to be on the order of
1.0 inch or less under normal operating loading condition. The estimated differential settlement
across the foundation diameter is anticipated to be less than 0.3% under both dead load and
normal operating loading conditions.

Table 5.2.1.1 presents a summary of design parameters for on-site soil/bedrock and structural
fill materials required for the foundation design.

Table 5.2.1.1 Recommended Soil and Bedrock Design Parameters

Friction Modulus of Subgrade Reaction,
Soil/ Material Type Coefficient " ks @ (pci)
Loose Sand 0.40 50
Medium Dense Sand 0.45 100
Dense to Very Dense Sand Soils 0.45 150
Soft to medium Stiff Clay 0.35 40
Stiff to Hard Clay and Silt Soils 0.35 75
Limestone/Shale Bedrock 0.50 150

Note: () If necessary, lateral passive earth pressures can be considered to develop additional resistance. The
coefficient of base friction should be reduced to 0.30 when used in conjunction with passive pressure.
() For 1-ft. X 1-ft. Plate.

The use of on-site clay, sand or gravel, and well-graded processed limestone/shale bedrock as
backfill against foundations is considered acceptable provided the materials are properly
processed and placed. Overburden backfill over foundations should be compacted to a
minimum of 95% of the maximum dry density as determined by ASTM D698 to reduce the
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potential of erosion and/or scour events. Recommendations for use of on-site materials, borrow
material or structural fill are discussed further in subsequent sections within this report.

5.3 Substation and O&M Building Shallow Foundation System

The finished site grade at the proposed Substation, and O&M Building location is not available
during preparation of this report, and we have assumed the finished grade is at or slightly above
the existing ground surface. Clay soils with varying amounts of sand and silt were encountered
at or near foundation bearing elevation in the borings drilled within the footprint of the
Substation, and O&M Building locations. The clay soils encountered at the anticipated
foundation bearing elevation drilled as part of this study are considered stiff to hard in terms of
consistency. In areas where clay soils are encountered beneath shallow foundation bearing
elevation, small lightly loaded structures within these facilities may utilize continuous or pad
footings bearing on native soils or newly placed engineered fill materials.

The footing should have a minimum embedment of 3.5 feet below finished site grade for
confinement and frost penetration. A minimum width of 18 inches for strip footings and a
minimum of 24 inches for spread footings are recommended.

For reinforced concrete slabs bearing at finished grade, we recommend over-excavation of
foundation subgrade soils to a minimum of 3.5 feet below the finished grade. Within the frost
depth (about 0 to 3.5 feet), the native soils should be replaced with non-frost susceptible fill
material or flowable fill (controlled low strength material) having compressive strength of at least
150 psi. The non-frost susceptible fill material, consisting of granular materials which have less
than 5% passing a No. 200 Sieve, should be moisture conditioned within 2% of optimum
moisture content and should be compacted to a minimum of 97% of the maximum dry density
as determined by ASTM D698. Other alternatives such as thermal insulation may be used to
protect against frost and the contractor or designer of thermal insulation shall be responsible for
compliance with local building codes. A net allowable bearing pressure 1,000 psf can be used
for reinforced concrete slabs bearing at finished graded provided the above design guidelines
are followed.

For shallow foundation systems, net allowable bearing pressures, which include a factor of
safety of 3, outlined in Table 5.3.1 and Table 5.3.2 can be used for the Substation and O&M
Building structure locations, respectively. Anticipated settlement of the foundations under
service loads will be on the order of about 1.0 inches or less.

Table 5.3.1 Recommended Soil Parameters for Structural Design of Footing and Mat Foundations
at Substation

Parameter Design Value at Substation
Design Groundwater Depth, ft >10
Average Unit Weight, pcf 115
Modulus of Subgrade Reaction, pci 45*
Undrained Shear Strength, psf 1,000
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Parameter Design Value at Substation
Friction Coefficient at Foundation Base 0.35
Net allowable bearing pressure for Strip or Continuous Footings
. 2,000
(psf) width 1.5 feet or larger
Net allowable bearing pressure for Square or Pad Footings (psf)
width 2 feet or larger

Notes: pcf = pounds per cubic foot; psf = pounds per square foot; pci = pounds per cubic inch.
*For a1 ft. x 1 ft. Plate.

2,500

Table 5.3.2 Recommended Soil Parameters for Structural Design of Footing and Mat Foundations
at O&M Building Location

Parameter Design Value at O&M Building Location

Design Groundwater Depth, ft 7.5

Average Unit Weight, pcf 115

Modulus of Subgrade Reaction, pci 35*

Undrained Shear Strength, psf 650

Friction Coefficient at Foundation Base 0.35

Net allowable bearing pressure for Strip or Continuous 1250

Footings (psf) width 1.5 feet or larger ’

Net allowable bearing pressure for Square or Pad 1,500

Footings (psf) width 2 feet or larger
Notes: pcf = pounds per cubic foot; psf = pounds per square foot; pci = pounds per cubic inch.
*For a1 ft. x 1 ft. Plate.

It is recommended that a qualified representative of a geotechnical engineer observe shallow
foundation excavations in this area to assess the need for any over-excavation and re-
compaction and/or replacement.

For structural design of the footings and mat foundations, the parameters outlined in Table 5.3.1
and Table 5.3.2 can be used. Other design and construction recommendations are outlined in
the ACI design Manual should be followed. It is imperative that proper drainage be maintained
during construction and throughout the life of the substation structures to provide for adequate
shallow foundation performance.

5.4 Substation Deep Foundation Systems

Structure elements with heavy axial loads and/or large overturning moments may utilize drilled
pier foundations. Pier lengths will likely be dictated by overturning resistance. Allowable end
bearing pressures and allowable skin friction values at the substation are presented in Appendix
D.

Allowable end bearing pressures and allowable skin frictions utilize a factor of safety of 3 and
2.5, respectively. Skin friction values should be reduced by 25% when calculating pull-out
resistance. Settlement associated with drilled piers is anticipated to be on the order of about %
to 1 inch. For proper installation of steel rebar and concrete piers should have a minimum
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diameter of 1% feet. The length of the drilled piers should be determined by the structural
engineer to satisfy axial and lateral loading.

It is imperative that the design provides positive drainage away from the foundations during
construction and throughout the life of the structure.

Lateral load analysis may be performed using the LPILE computer program. LPILE uses a p-y
curve finite difference technique for predicting the soil-structure interaction and response.
Based on our interpretation of the subsurface strata and the results of the field and laboratory
tests, the parameters outlined within Appendix D may be used to evaluate drilled piers under
lateral loads.

Vertical steel reinforcement to resist tensile loads caused by uplift forces should extend the full
length of the pier shaft. Additional reinforcement required by structural demands for axial
compressive loads, lateral loads, or minimum reinforcement required by design codes should be
satisfied.

5.5 Lateral Earth Pressures

Lateral earth pressures will apply in strata where soils are the main constituent. The turbine will
be designed to resist all lateral movements; therefore, the “at rest’ lateral earth pressure will
develop. Where the design includes restrained elements, the following “at rest” equivalent fluid
pressures are recommended as shown in Table 5.5.1.

Table 5.5.1 Recommended Equivalent Fluid Pressures for “At Rest” Lateral Earth Pressures
“At Rest” Coefficient of
Lateral Earth Pressure, | Equivalent Fluid Pressure for “At Rest”

Material Type Ko Lateral Earth Pressure (psf/ft)
Clay Soils 0.59 71.0
Sand Soils 0.47 56.0
Limestone/Shale Bedrock 0.29 44.0

Passive and active earth pressure resistance will only mobilize after significant movement of the
foundation. The passive case occurs where a structural element tends to move into the soil
mass. The active case occurs when the element tends to move away from the soil mass. Both
cases are applicable for unrestrained foundation elements.

For soils above any free water surface, recommended equivalent fluid pressures for
unrestrained foundation elements when using on-site soils as backfill are shown on Table 5.5.2
and Table 5.5.3 for active and passive lateral earth pressures, respectively.
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Table 5.5.2 Recommended Equivalent Fluid Pressures for Active Lateral Earth Pressures

Active Coefficient of Equivalent Fluid Pressure for
Lateral Earth Active Lateral Earth Pressure
Material Type Pressure, Ka (psf/ft)
Clay Soils 0.42 50.0
Sand Soils 0.31 37.0
Limestone/Shale Bedrock 0.17 25.0
Table 5.5.3 Recommended Equivalent Fluid Pressures for Passive Lateral Earth Pressures
Passive Coefficient Equivalent Fluid Pressure for
of Lateral Earth Passive Lateral Earth Pressure
Material Type Pressure, Kp (psf/ft)
Clay Soils 2.37 285.0
Sand Soils 3.25 390.0
Limestone/Shale Bedrock 5.83 875.0

The equivalent pressures listed above are based on an average total unit weight of 120 pcf for
on-site clay and sand soils, and 150 pcf for bedrock. For soils below the free water surface,
hydrostatic pressure should be added to the lateral earth pressure, and the equivalent fluid
pressures should be calculated using the effective unit weights (the above total unit weight
minus 62.4 pcf) multiplied by the appropriate earth pressure coefficient (Ko, Ka, & Kp). The
above earth pressure values do not include safety factors. Surcharge loads should also be
considered where appropriate. The values apply only to cases where the ground surface is
level. We should be contacted to provide suitable values for cases where the ground surface is
sloped.

5.6 Seismic Considerations

For structural designs based upon the 2015 International Building Code (IBC) (Reference 5),
Site Class D should be used for WTG sites as part of this project. The Mapped Spectral
Response Acceleration for the 1 second (S+1) and short periods (Ss) were computed using the
U.S. Seismic Design Maps Web-based application Program developed by the United States
Geological Survey (USGS) (Reference 8). Table 5.6.1 summarizes recommended seismic
parameters to be used in the design.

Table 5.6.1 Recommended Seismic Parameters

Recommended
Parameter Calculated Value
Ss — Mapped Spectral Response Acceleration at Short Period (0.2-Second) 0.129
S1 — Mapped Spectral Response Acceleration at 1-Second Period 0.056
Fa (Site Coefficient) — Site Class D 1.6
Fv (Site Coefficient) — Site Class D 2.4
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6.0 FOUNDATION CONSTRUCTION CRITERIA

6.1 Site Preparation

Prior to construction, we recommend adequate positive drainage be provided to maintain a
relatively dry condition in the area of proposed construction. This will be very important if any
work is attempted during periods of prolonged rainfall. Ponding of water in the areas of
construction should be avoided. Winter conditions can also impact the construction process.
Newly placed fill should not be placed on frozen subgrade and frozen material should not be
used for fill.

Site preparation should begin by removing surface vegetation, organic topsoil, and major root
systems within the foundation areas. Deleterious materials should be placed in non-structural
areas or removed from the site. During excavation of the turbine foundations, every effort
should be made to avoid disturbing the subgrade materials at the planned foundation bearing
elevation. When the subgrade is disturbed, the resulting surface should be re-compacted to
achieve a minimum compaction of 97% of the maximum dry density as determined by ASTM
D698 and moisture conditioned within 2% of optimum moisture content. In areas where
removal of the subgrade materials is required, proper slopes meeting federal, and state OSHA
requirements should be maintained. The base of each foundation excavation should be
observed by a geotechnical engineer or a qualified representative prior to foundation
installation.

6.2 On-Site Excavated Materials as Overburden Backfill

The use of on-site clay, sand, gravel and processed bedrock material is considered acceptable
as overburden backfill materials placed above and against the sides of turbine foundations
provided the materials are properly processed and placed. The backfill materials should be free
of organics, roots and deleterious materials, and approved by the on-site geotechnical
representative prior to use. Excavated bedrock shall be processed to a maximum size of 6
inches or smaller prior to use within the overburden backfill matrix. During excavation and
grading, proposed backfill material not immediately placed and compacted shall be stockpiled
and protected from moisture by sealing the surface with light compaction.

Based on our experience with these types of materials and results of maximum dry density-
optimum moisture content relationships performed as part of this study (ASTM D698),

anticipated overburden backfill densities are outlined in Table 6.2.1.

Table 6.2.1 Overburden Backfill Density Range Requirement

Dry Backfill Unit Moist Backfill Unit Weight Range,
Soil/ Material Type Weight Range, yq (pcf) Ytotal (PCF)
Processed Bedrock with Soil Mixture* 110-130 115-140
On-site Lean Clay soils 95-115 105-135

Note: pcf= pounds per cubic foot; *estimated
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The backfill materials should be placed in thin, loose lifts not exceeding 12 inches prior to
compacting. Each lift of backfill material should be compacted, moisture conditioned properly,
and tested to meet the minimum and maximum dry and moist unit weight values specified in the
foundation design drawing. In addition, each lift of backfill material over turbine foundations
should be compacted to dry densities of at least 95% of the maximum dry density as determined
by ASTM D698, to reduce the potential of erosion and fill settlement. The top surface of the
backfill should be kept with sufficient drainage slope (minimum 2% gradient) to allow surface
water runoff during construction.

In areas where granular materials or properly processed limestone bedrock are used for the
overburden backfill, consideration could be given to use a minimum of 12-inch cap using clay
soils on top of overburden backfill zone to reduce any surface water infiltration. The clay cap
should be extended a minimum of 5 feet beyond the turbine foundation perimeter.

In areas where structural elements such as transformer pads are supported on overburden
backfill materials or where crane pads are extended to the overburden backfill zone, we
recommend the overburden backfill below the transformer pads or crane pads follow the general
foundation overburden backfill requirements outlined above, as well as specific specifications
from the pad designer to satisfy both bearing capacity and settlement requirement of the pad
design. As a general guideline, RRC suggests a minimum 3 feet (in thickness) of the
overburden backfill below the transformer pads or crane pads be compacted to a minimum of
97% of the maximum dry density as determined by ASTM D698 and moisture conditioned within
2% of optimum moisture content; the suggested backfill compaction should extend a minimum
lateral distance of 1 foot beyond the edges of the crane/transformer pad and then downward at
a slope of 1:1 (H:V) below the foundation elevation.

6.3 Structural Fill Specifications
Structural fill material beneath foundations, where required, should consist of a non-expansive,
well-graded material with sufficient binder for compaction purposes and recommended to meet
the Ohio Department of Transportation Type 2 or better. As a guide, structural fill meeting the
following specifications is recommended:

Percent Finer by Weight

PP 100
77 PP 100
B 8 s 80-100
NO. 4 SIBVE .. ettt 60-100
NO. 8 SIBVE ...ce et 45-95
NO. 50 SIEVED ...ttt ettt e e et e s 7-55
NO. 200 SHEVE ...eueeeeeieeeeee ettt ettt e e et e e e e e e e e eeaaeeees 0-15
e Maximum Plasticity INdeX........cooorrrii 6
o Maximum Liquid Limit ......coooriiiiii e 25
e Percent of wear, Los Angeles test, maximum ............ccccccccooiini. 50%
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Structural fill should be placed in lifts having a maximum loose lift thickness of 12 inches and
should be compacted to a minimum of 95% per ASTM D 1557 or a minimum of 97% per ASTM
D 698. The structural fill should be moisture conditioned within 2% of optimum moisture
content.

6.4 Reuse of On-site Materials as Structural Fill Below Foundation
Modification of unsuitable foundation soils shall consist of over-excavation and replacement with
any of the following materials:

1.

On-site lean clay and sand/gravel soils may be reused beneath the foundation with
approval of the proposed material by a geotechnical engineer.

i.  On-site material used beneath the foundation shall have a maximum plasticity
index of 12 and a maximum liquid limit of 40.

ii. These reused materials shall be compacted to a minimum of 97% of the
maximum dry density as determined by ASTM D698 or 95% as determined by
ASTM D1557 and shall be moisture conditioned within 2% of optimum moisture
content.

Borrow lean clay and sand/gravel soils may be used beneath the foundation with
approval of the proposed material by a geotechnical engineer. Borrow material shall

meet the requirements outlined in the items (i) and (ii) above.

Structural fill meeting the criteria shown in Section 6.3 of this report.

6.5 Shallow Foundation Construction
The following construction criteria and general guidance should be observed during foundation
construction:

All foundation excavations should be observed by a Geotechnical Engineer or a qualified
representative to assess proper bearing materials are present at foundation bearing
elevation in accordance with the recommendations given herein, and to assess the need
for densification of the subgrade materials.

Special care should be taken to protect the exposed soils from being disturbed, freezing
or drying out prior to the placement of structural fill.

The foundation contactor should determine proper excavation means and methods. The
foundation excavation should be sloped sufficiently to create internal sumps for runoff
collection and removal. Foundation excavations subject to rainfall and possible
deterioration from accumulated water should be protected using a protective “mud-slab”
(concrete) not less than 2 inches in thickness. If surface runoff water or groundwater
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seepage accumulates at the bottom of the foundation excavation, it should be collected
and removed and not allowed to adversely affect the quality of the bearing surface.

The foundation excavations should be checked for size and cleaned of loose material
and debris prior to the placement of reinforcing steel. Precautions should be taken
during the placement of reinforcement and concrete to prevent the loose excavated
material from falling into the excavation. A proof-roll of the excavation subgrade should
be performed with a fully-loaded front-end loader or a similar equipment to assess the
need for any shallow remedial measures. If excessive deflection or soft areas are
observed while performing the proof-roll operations, the remedial measures outlined in
previous sections of this report should be followed, if applicable. The proof-roll
operations should be observed by a qualified representative of the geotechnical
engineer. In addition, Static or Dynamic Cone Penetrometer (depending on the
subgrade materials exposed at foundation bearing elevation) should be conducted to
verify foundation design bearing pressures are met.

Prior to the placement of concrete, water or frozen ground if present must be removed
from the foundation excavation.

Prompt placement of concrete in the excavation as it is completed, cleaned, and
observed is strongly recommended.

6.6 Drilled Pier Foundation Construction
The following items are important for the successful completion of drilled pier foundations:

A Geotechnical Engineer or his representative should observe all pier excavations. This
pier inspection is to verify proper depth, bearing stratum, soil conditions and to record
other observations regarding the pier construction.

The pier excavations shall be checked for size and to determine that free water (for dry
pier excavation) and loose material have been removed prior to the placement of
concrete. Precautions should be taken during the placement of the pier reinforcement
and concrete to prevent the loose excavated material from falling into the excavation.

Prompt placement of concrete in the excavation as it is completed, cleaned, and
inspected is strongly recommended. Under no circumstances should a pier/shaft be
drilled that cannot be filled with concrete before the end of the workday.

The reinforcement steel cage placed in the shaft should be designed to be stable and
centered during the placement of concrete.
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e We recommend that the construction contract include a budget for temporary casing
and/or slurry drilling, in case the sloughing of sands or entry of water prevents the proper
construction of the piers.

e Drilled pier/shaft construction should follow applicable industry standard. Means and
methods of construction shall be determined by the design/build contractor.

6.7 Open Excavations

Temporary construction slopes and/or permanent embankment slopes should be protected from
surface runoff water. Site grading should be designed to allow drainage at planned areas where
erosion protection is provided, instead of allowing surface water to flow down unprotected
slopes.

Surcharge loads, either static or dynamic, should not be applied to an excavation slope.
Construction equipment should be prevented from traveling along or near the top of the
excavation slope. Monitoring of temporary slopes, trenches, and dewatering during construction
should be undertaken by the contractor to detect early warnings of movement within slopes,
structures, pavements, etc.

In all cases of excavations, sloped excavations and trench shields are recommended for
excavations greater than 4 feet in depth. OSHA and applicable state and local standards
should be observed and followed. Site safety is the responsibility of the contractor.

6.8 Corrosivity

Water-soluble sulfate and chloride testing results, shown in Section 4.3 of the report, indicated
the surficial soils exhibit “Negligible” (SO) sulfate contents and “non-aggressive to aggressive”
chloride content. The use of Type | cement should be considered for all at grade and below
ground concrete at majority of the structures within the project area. However, if there is
minimal cost differential, the use of Type Il cement could be considered for higher sulfate
resistance. Foundation concrete should be designed in accordance with Chapter 4 of ACI 318:
Building Code Requirements for Structural Concrete and Commentary.

Minimum resistivity and pH testing results, shown in Section 4.3 of the report, indicated the
surficial soils exhibit “Corrosive” to “Moderately Corrosive” characteristics for majority sites as
shown in Table 6.8.1 based on Reference 10. Cathodic protection for buried metal pipe should
be designed by a qualified corrosion engineer, if required.
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Table 6.8.1 Effect of Resistivity on Corrosion

Aggressiveness Resistivity in ohm-cm
Very Corrosive <700
Corrosive 700 - 2,000
Moderately Corrosive 2,000 — 5,000
Mildly Corrosive 5,000 — 10,000
Non-Corrosive > 10,000

6.9 Drainage and Construction Dewatering

Proper drainage should be provided away from the foundation elements during all phases of
construction and post-construction grading. Proper drainage is essential to the long-term
stability of the structures. Ponding of water near the foundation elements from improper
drainage should not be permitted.

Based on the available groundwater information, shallow groundwater shall be considered as a
concern for the turbine foundation excavation dewatering at the proposed project site. If shallow
perched water is present at turbine sites where clay soils are exposed within the turbine
foundation excavation depths, we anticipate the groundwater re-charge rate may be slow
enough to conduct excavation dewatering with conventional sumps and “trash” pumps.

6.10 Foundation Excavation and Rippability

Seismic Velocity (seismic p-wave velocity) is indication of hardness and fracture density of the
rock, which in turn can be correlated to rippability of bedrock material. MASW surveys will be
performed when site access is available, then p-wave velocity of the bedrock material within
shallow foundation embedment depth can be estimated, which will be included in the final
report. Generally, seismic p-wave velocities less than 3,000 feet per second indicate native soil
or heavily weathered bedrock materials. On the other hand, p-wave velocities larger than
10,000 feet per second indicate non-weathered bedrock materials. Limestone/Shale rocks with
p-wave velocity less than 6,000 feet per second can be ripped using CAT Multi- or Single Shank
No. 8 Series D Ripper or equivalent (Reference 11). For higher p-wave velocity (greater than
7,500 feet per second), larger equipment (D9R, D10R or D11R) may be required.

It should be noted that rippability using p-wave velocity is only one of the various aspects for
rippability of the bedrock. Proper equipment selection and sound ripping techniques are critical
to effective and economic ripping. The ripping contractor/operator, familiar with local geology,
shall be consulted for further evaluation. In addition to p-wave velocity, other features such as
degree of weathering, joints, discontinuities and other structural features also influence
rippability. In some cases uses of hydraulic rock hammer or blasting may be required to
facilitate efficient ripping and removal of bedrock. Means and methods for foundation
excavation should be determined by construction contractor.
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6.11 Access Roadways and Crane Pads Design and Construction Recommendations
Access Roadways: It is our understanding that private access roadways will be built for
construction and maintenance purposes. Traffic volumes during construction are anticipated to
be frequent with heavy equipment utilizing the access roadways. Following the construction
period, the traffic volumes will be light and vehicles accessing the roadways will generally
consist of pickup trucks and occasional single and multi- unit truck traffic. The section thickness
design should be based upon the methodology outlined by the American Association of State
Highways and Transportation Officials (AASHTO) for design of aggregate-surfaced roadways
(Reference 12).

The surficial materials encountered within a majority of the borings indicated native soils
consisting of clay and sand soils with varying amounts of silt and gravel. The sand soils are
generally considered to be a moderate material in terms of supporting vehicular and
construction traffic as defined by AASHTO when used for support of pavement structures, while
the clay soils are generally considered as poor material to support pavement structures.

Laboratory CBR testing indicated the subgrade soils for the private access roadways when
compacted to about 95% of the maximum dry density as determined by ASTM D698 at optimum
moisture content have CBR value ranging from 1.3 to 1.7%. The access roadways actual
pavement thickness should be determined by the design/build contractor, keeping in mind the
frequency, duration and requirements of the turbine manufacturer.

Prior to the placement of the aggregate base materials along access roadway alignments,
stripping and removal of existing vegetation and other deleterious materials from the proposed
roadway alignment should be performed. Topsoil and organics could be up to about 30 inches
or more in thickness in some areas and should not be allowed for use in structural areas or
along roadway alignments. The subgrade along access roadways should be scarified to a
minimum depth of 12 inches; moisture conditioned within 2 percent of the optimum moisture
content and re-compacted to a minimum of 95% of the maximum dry density as determined in
accordance with ASTM D698. The exposed subgrade should then be proof-rolled prior to the
placement of the aggregate base course materials to assess the presence of soft areas and the
need for remedial measures, if any. In areas where bedrock is encountered at the surface,
proof roll is not necessary. In areas where excessive “pumping” of the subgrade is observed,
consideration should be given to placing geogrid (Tensar Biaxial Type 2 or equivalent) on top of
geotextile (Mirafi HP 570 or equivalent) above the exposed subgrade soils, otherwise removal of
unsuitable soils in these areas and re-compaction and/or replacement with granular soils will be
required. Aggregate base materials should be compacted to a minimum of 95% of ASTM
D1557 or a minimum of 98% of ASTM D698 and within 2% of the optimum moisture content.
Consideration could be also be given to performing a cement or lime mix design to stabilize the
subgrade soils supporting pavement structures as an alternative. Aggregate base thickness for
stabilized access roadway sections could be reduced.
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Crane Pads: Based upon review of logs of boring for the turbine sites completed as part of this
study stiff to hard clay soils and medium dense to very dense sand soils are expected to be
encountered below topsoil at the majority of the crane pads areas adjacent to WTG sites. To
improve the performance of the subgrade soils supporting crane pads, we recommend the
exposed subgrade (after stripping and removal of organic soils, vegetation and other deleterious
materials) be scarified and reworked to a depth of 12 inches below existing site grade. The
reworked area should extend a minimum horizontal distance of 3 feet beyond the edges of the
crane pads. Reworked on-site subgrade soils should be compacted to a minimum of 97% of the
maximum dry density within 2% of optimum moisture content per ASTM D698. In areas where
bedrock is encountered at the surface, scarification and reworking are not required.

We recommend the compacted subgrade be tested by proof-rolling. A fully loaded 40,000 Ibs.,
double-axle water-truck or equivalent should be used for proof-roll tests. The subgrade soil
should not deflect more than 1-inch under the imposed loads. If higher deflections are
observed, the subgrade soil should be over-excavated to suitable material and replaced with a
properly compacted material in accordance with Section 6.3 or Section 6.4 of this report. In
addition, consideration should be given to the use of either Static or Dynamic Cone
Penetrometer (depending on the subgrade materials exposed at foundation bearing elevation)
as an added measure to verify design bearing pressures and the need for any remedial
measures.

Once a suitable subgrade condition has been achieved, a structural gravel pad should be
placed to a thickness of approximately 18 inches. The crushed stone or aggregate base should
conform to the requirements of the Section 6.3 of this report or better. The base material should
be compacted to a minimum of 98% of the maximum dry density and within 2% of optimum
moisture content as determined in accordance with ASTM D698. Crane pads constructed as
recommended above are anticipated to have an allowable bearing capacity of about 3,000 to
5,500 psf at finished crane pad level. For bearing loads in excess of this amount, load
distribution mats should be utilized so that the bearing capacity is not exceeded. Composite
mats are capable of widely distributing the crane loads to the underlying soils for crane pads.
The type and number of layers of these composite mats should be determined by the contractor
and/or manufacturer to assure proper performance of the crane pads.

As existing sinkholes within project site are reported by ODNR data summary, proposed crane
pads and crane walks shall not be constructed at or near reported sinkholes. Additional
investigation, such as Electrical Imaging (El), is recommended in order to lower the risk of
potential sinkholes or other potential karst features near the proposed crane walk sections.

General Considerations: It is imperative that proper drainage of the subgrade be provided in
the construction of the roadways and crane pads to enhance their performance. Post-
construction proof rolling of the subgrade materials should be performed prior to re-opening the
roadways for traffic after periods of heavy rainfall/snow melt to assess stability of the roadway
and the need for remedial measures. The proof-roll should be accomplished with a fully loaded
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water truck or similar heavy equipment. Areas where remedial measures are required should
be re-worked and corrected prior to acceptance. It is also imperative that periodic inspection of
the access roadways be performed following periods of rainfall or snowmelt to assess the
condition of the roads and the need for remedial measures.

6.12 Foundation Grout and Compaction Injection

It is our understanding that moderate to high-risk sites (T-24, T-43, T-73 and T-74) are not part
of the final construction array. Therefore, additional voids assessment and/or grout injection
using pilot holes is not anticipated for this project.

6.13 Permanent Slope Configuration
In general, the following slope configurations outlined in Table 6.13.1 should be followed for cut

slopes based upon material types.

Table 6.13.1 Permanent Cut Slope Configurations

Maximum Slope Configuration
(Horizontal:Vertical)
On-site Soils 3:1
Bedrock 0.75:1

Material Type

The outlined configuration should be further evaluated prior to construction to assure stability
throughout the life of the structure. The grading plans should provide for mid-height benches to
aid in diverting surface water flow from the embankment’s face if the slope height exceeds 15
feet. The face of the cut slopes should be observed by a qualified geologist to assess the need
for any slope configuration modifications or the use of reinforcing measures.

Proper drainage should be provided away from the foundation elements during all phases of
construction and post-construction grading. Proper drainage is essential to the long-term
stability of the structure. Ponding of water near the foundation elements from improper drainage
should not be permitted.

7.0 LIMITATIONS

Recommendations contained in this report are based on our field observations and subsurface
explorations, limited laboratory tests, and our present knowledge of the proposed construction.
It is likely soil conditions will vary between or beyond the points explored. If soil conditions are
encountered during construction that differ from those described herein, we should be notified
immediately in order to provide supplemental recommendations (if needed). If the scope of the
proposed construction, including the proposed loads or structural locations, changes from those
described in this report, our data should also be reviewed.

We have prepared this report in substantial accordance with the generally accepted
geotechnical engineering practice as it exists in the site area at the time of our study. No
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warranty is expressed or implied. The recommendations provided in this report are based on
the assumption RRC will conduct an adequate program of tests and observations during the
construction phase in order to evaluate compliance with our recommendations.

This report may be used only by the client and only for the purposes stated, within three years
from its issuance. Land use, site conditions (both on site and off site) or other factors may
change over time, and additional work may be required with the passage of time. Any party
other than the client, or the client’s design team members for this particular project, who wishes
to use this report shall notify RRC of such intended use. Based on the intended use of the
report, RRC may require that additional work be performed and that an updated report be
issued. Non-compliance with any of these requirements by the client or anyone else will release
RRC from any liability resulting from the use of this report by any unauthorized party.

Other standards or documents referenced in any given standard cited in this report, or otherwise
relied upon by the authors of this report, are only mentioned in the given standard; they are not
incorporated into it or "included by reference," as that latter term is used relative to contracts or
other matters of law.

8.0 REFERENCES

1. Pavey, R.R,, Larsen, G.E., Swinford, E.M., and Vorbau, K.E., 2005, Surficial geology of the
Lorain and Put-in-Bay 30 X 60-minute quadrangles: Ohio Division of Geological Survey Map
SG-2 Lorain/PutOin-Bay, scale 1:100,000

2. Fullerton, D.S., Cowan, W.R., Sevon, W.D., Goldthwait, R.P., Farrand, W.R., Muller, E.H.,
Behling, R.E., Stravers, J.A., 1991, Quaternary geologic map of the Lake Erie 4° x 6°
quadrangle, United States and Canada: U.S. Geological Survey, Miscellaneous
Investigations Series Map 1-1420(NK-17), scale: 1:1,000,000

3. ODNR Division of Geological Survey, “Sinkholes and Karst Geology in Ohio”,
http://geosurvey.ohiodnr.gov/geologic-hazards/karst-geology/karst-mapping

4. Ohio Department of Natural Resources, 2016, Water Well Log and Drilling Reports, Ohio
Department of Natural Resources Division of Soil and Water, accessed June 18th, 2019 at:
http://www.ohiodnr.gov/water/maptechs/wellogs/

5. International Building Code (IBC) 2015, International Code Council.

6. Bowles, J. E. (1996), "Foundation Analysis and Design," Fifth Edition, McGraw-Hill
Companies, Inc.

7. U.S. Army Corps of Engineers, Engineering Manual 1110-1-1905, “Bearing Capacity of
Soils,” Washington DC, 1992.

8. USGS Earthquake Hazards Program, “U.S. Seismic Design Maps”,
http://earthquake.usgs.gov/designmaps/us/application.php

9. Ris@ National Laboratory, Guidelines for Design of Wind Turbines, 2nd Edition, Det Norske
Veritas, Copenhagen, 2002.

Emerson Creek Wind Project — Erie and Huron Counties, Ohio
RRC Geotechnical Report
E—

9/30/2021 | Page 32



10. U.S. Department of Transportation, Federal Highway Administration, “Corrosion/Degradation
of Soil Reinforcements for Mechanically Stabilized Earth Walls and Reinforced Soil Slopes,”
Publication No. FHWA-NHI-00-044, September, 2000.

11. Caterpillar Performance Handbook, Edition 12, February 2000.

12. AASHTO Guide for Design of Pavement Structures, Washington, D.C., 1993.

Emerson Creek Wind Project — Erie and Huron Counties, Ohio

RRC Geotechnical Report
— 9/30/2021 | Page 33



www.RRCcompanies.com
RR 3801 Doris Lane
Round Rock, TX 78664

———

512.992.2087

APPENDIX A



1202/62/6 uo porepdn

L jo | abeg

199} 008 0} 09 ¥10GE WO BULIEA SSOUEISIP 19SLO YIM PBEISul 8Jom 57 [2]
‘BUIMEIP JING-UBISep Lo paseq udap [eul '80UBPING 10} Ajuo Udap uawanoidu] o deaq [1]

SlG@IIEAY 10N = VN {PoIOIUNOOU JoN = 3N ‘SOION
MO oNn - 000 z - - Vit Vi EN S6LeC8Ze | 80seeL 8L
oN = 000" [ [33 - EN] v e 0022028 | 00180 [y}
on = 000" 8 - il 3N v 1Ga22826_ | v15860 oL
on = 000 7 = - 05 v N IS0z ze | _o0zaoek 5L
on - 000 v - e o v N SieszaTe | vozeel 51
on = 00" o = - D] v N Tsevarze | cocne oL
ToRET PIO
Mo on - 000 80 - - N N EN 1617 81
Mo on - [ - 5} z e 22 22 6v86v0 8L
) on = 05z - [ s N 5t 2 0v96v0° 8L
Mo on = 005 50 v 7 N (2 61 005850 [T}
Mo on = 000 - - ® N N N 92590 081
Mo on = 000" o1 = € N [ ov 268011 6L
MO on 005" z) = - Vi EN N 0515EL LI
Mo on - 000" - 51 23 EN Vi 3N 9vyz6L 7
MO oN - 000" 5 €0 - 3N v £ 1E8L61 L
TSRUTRIES PO 5105 108 PAWIUOS 51 MO PaWIO}Sd SBUHOA UOEWUG) PUE Apris 3 [F1UewRIddng no1 oN = 000" ® - = N v ) 905097 L
THOE UoNASU0D pasodord Woil ponowey UINoS o1 01 SSI0LpIUIS TN U S0UUIS “UOE9YA 10} (13) BUIBE I [E91IP313 Wiopad SiveIa0on oN = 000" v = N v ED] V0208 L
THOe UooNASUOD pesodoid wol ponowest UINoS 84 01 SOI0LpIUIS AN U S0UUIS “UONE9yaA 10} (13) BUIBE [E9LIP13 Woped EICRER) on = 000" = N N Zve608 7
1l o = 000" = N v N 71 7
on 159) G 01 WOWBNOIAW 05 0390 Woped 007 [ EN] 6t 182250 [y
o oN - 000" [ EN 6t 511880 oL
on = 005" - - - N N 269160 691
on - 005" [ T = N N 211260 9L
on 1551 62 01 1WA WBROIGWI [0 0250 W0 005" - €9 = N N 592760 191
nﬂmmwpﬂdhuwﬂwMﬁhﬂﬁﬁwﬂﬂﬁ“wﬁm Mo on 1994 ¥ 01 WWewBAOIWI 108 095 WioSd o0s'e 00 51 z - an w P 062560°17 9991
) on = 000 S - EN) N EN] 615960 oL
) on 006 - £ N z i3 091660 ZEroL
Mo on = 000" 5} - N W W 109201 oL
MO oN - 000° - €1 N or % V9601 zoL
Mo on - 005 - 59 W EN €361 [T}
MO oN - 000" 50 N N N 965511 091
Mo on 005 5 = - 05 N B EvB0EL 122651
Mo on - 005 v = N N 2 22 zozey 851
Mo on _EyﬁmﬂMo e oot Goed o052 00 9L - e e 8 e 1952828 | vsuLEL Ly @451
) on - [ i = = N K SoviIze | eLiler %51
Mo on = 005 - - N K o Z8L0LL Vel
Mo on - 000" [ N N seszee esL
MO oN - 000° - 82 € K7 190258 zsL
MO on - 000" - W € v 592118 [T}
Mo on - 000" - N 59 6 (22 051
Mo on = 005 = - EN] v EN] SSri8L
Mo on = 000 = W N N arLie
) on = 000 = - N v N veveze
Mo on = 000" = = N v 5 98818,
MO oN - 000" - - N v N 950117
Mo oN - 000" - 51 - N v v €1viL
oA UoonSUG) pasodard Wl parowy [ Gow 1008 KIaA 168] 81 61 21 W03 ER=T R o7 BURo Toalissasse pio Wioped|  HOWM GoiL - 000" T = = N Vi N 060LEe
PaWIRUOD ¥SU MOT e d 13 [Bwews|ddns Zal ON - 000¢ - €T 1T 3N v EN] €92LLL
) on = 000 - - I v ) 68715.
Mo on = 000 = - Iz v [ 85180 L
Mo on = 005" = = €L v 7 £5a108° 6L
MO oN - 000" - - N K7 ED] £06928" 61
Mo on - 005" Ve W Vi N 666052 SEL
Mo on - 000" - £ N v 590122 SEL
Mo on = 000" - N W Siizes el
Mo on = 005" = kT v 19vvrL EL
Mo on - 000" - v VS6L60 zeL
Mo on = 005" = KT S61z5L Ve
MO oN - 000" - v K7 SveLLL 06L
Mo on - 000" z Vi 12896L 2L
Mo on - 000" W v o 60855. 8L
Mo on = 000 - = kL K N 185510 yray
oseWIR B PAUIUG0 5D 10T PUs Apms (3 [eweweIddns o1 on = 000 = El K e 008v08 921
SUOISSUIT PoIALIEOM o0 PUES 5500| KIoA T PuE Apnis (3 [eWoweIddnS o1 on = 005" = = N K 53 oriiE sl
TR UooNISUO) poSo0doid W) porowsy | Gy 1000 KIo 199} €1 OF 1} WO Spi ERNA TR or ToJpue uaWssassE pion Woped] oM ol = 000" = = N v N 91608 2L
Mo on - 000" 7z - EN v EN vZ0LsL e
MO on - 005" £ EN] v i £989EL zzL
) on = 000 - - N v 5 616552 17}
Mo on = 000 s 2 = N v W ozseL 0L
) on = 000 v S8 = N v N 9zaLeL
MO OoN = 000" 7 - - N 1 €20vSL
MO oN - 000" [ 80 - 76 v 7] 685172
Mo on - 000" 3 80 - EN s L 26809
Mo on - 000" - 51 EN Ser 7 00889
Mo on = 000" 0z 0e N N [ 696969
Mo on = 000 7 - = N v N 195180
Mo on - 000 53 - - N v N ovezsL
Mo on - 000" 3 - - N K7 ED] VG162
MO oN - 000" 861 - - N K7 N 81182 2POLL
Mo on - 000" - - - EN v N Ze68L
Mo on 000" N Vi aN Zi05LL
) on = 000" N v aN Ziiess L1
) on = 000 - - N v N 0zL60
) on - 000 S = 96 061 I
Mo on o 000" Iy = 58 K7 ov 00189
MO oN — 000" 7 — — N N WEL6L
Suewey opeibans PioA Jowssessy (s6q o sd sBa) 1, -/ jouoneAsia | () wdea 5] () £ ) uoneieisur R
AP IS ) 2I0usio upum pasajunoou3) uo paseg £ 020z krenuer Joue MO opmibuo | epmner | (250 AV i)
SPIoA lenuatod jo widea suopipuod peo Bupesedo uBiseq uoMmS ) uo MO sojpwozold Jojempunoin a1 Bupiogreuigny
feuio Jopun (j/e joub) | popusuiiooey | Jojowiozold | sejowozeld | Jejowozeld
fyoeded Bupieog oigemolly 1N
suonepusWWod8y J8)empunols ubisaq pue ainssaid Bulieag JaN ubisaq uo 4o Liewwing - Ly ajqes

v xipuaddy - joday [0oIUYD8j089

0IYO 'S8UNOD UOINH PUD 8113 - }238[01d PUIM %9810 Uosiauw3




VYN aN VYN §'es 00 00 §'SS 61/2/S X X €90.228- §92v60°Lv 191
g9 Jo} uoljeso| aulqin} pasodold ayj JoO J2Juad By} WOJJ }9SHO MSS 193} 09 Ihoqy VN €l VN 6’65 00 00 §'GS 61/€/S €0L€9.C8- L¥9560°L ¥ 991
3N aN VYN 0'gs 00 00 0'SS 61/0L/S 50890828~ 6.9960'} ¥ SoL
9.1 Wouj Jas}0 YHON 393} 0yZ Inoqy Ll Ly VN G'lS 00 00 S'lS 12/0€/L 906.¢8'¢8- 991660'L¥ By9L
4 Ly VYN oLy 00 00 oLy 61/8/2L 168.28'28- ¥19860°}v oL
VN vl VN 065 00 00 0'6S 61/8/S 120,08°28- 109201°Lv €91
oy s VYN o'vs 00 00 0'vS 6L/LLIZL L62vv.LT8- 9601 L°L 1 291
VN aN VN 08y 00 00 0'8F 6L/CL/IS 1/€608°C8~ €88ELL'LY 191
3N aN VYN 0'ge 00 00 0's€ (24743 (4444254 968511y 09L
6G.L WO} 3Jasyo MS 199} 0L Inoqy VN 8l Jood 0'Ge 0°0L 00 0'Se Le/ec/L 0082¢8'¢8- 0¥80€L"L¥ B6GL
VYN aN VN 082 00 00 082 6L/CLIS 15022828~ 0280€L"L¥ 651
4 e VN 0'vS 00 00 0'vS 61/8L/C) £€069.¢8- c0Lzel’ Ly 851
LS1 WOJ} }9S}J0 YLION 393} 0SS Inoqy 8 €l VYN 0'6¢ 00 00 0'6€ 1eieeiL 08952828~ OvLLEVLY BLGL
VN aN VN 0°0¥ 00 0'Gl 0'SC 6L/LL/C) 8195¢8'¢8- S29EL LY LS1
VYN 4 VYN S'6€ 00 00 S'6€ 6LIvLIS S9V16228- 6LLLELLY 9SL
[ F—re 1[5 At 3ns U0 e ode3d ey Uil ooV | | S | | S S | O 77 O 6= P N |
VYN 144 VYN (14 00 00 08y 6L/SL/IS 28L0L228- cYo6eEL’ LY Sl
VN 6l VN 0'le 00 00 0'l€ 61/0€/S X GGG2ERC8- cELBEL' LY €51
VYN 61 VYN (04 00 0'SL 0'sT 61912 1992€8'28- S66LYL LY 251
VN vl VN 0°0¥ 00 Gl Ex44 6L/EL/T) 99/118¢8- S6E8YL LY 161
14 6 VYN o€e 00 00 0'ee (24743 0€22¢8'28- 59205}y 0SL
VN aN VN 0'.¢ 00 00 0°L€ 61/5¢/S GS¥18.°C8- LLLLSL LY 671
[ 3N VYN 0'6¢ 00 00 0'6€ 61/8L/C)L v8Y1187¢8- 18.vS) LY 8yl
VN aN Jied 0'6e 0°0L 00 0'GL 61/0€/¥ S¥6¢8'¢8- 28S9.LL°LY Lyl
VYN 6 Jled o€e 00l 00 0'€T 61/8/v 98818228~ 0.818L°L v ovL
VN aN pooH 0'.¢ 0'GL 00 0'ce 61/9/7 9€05..28- VELI8) LY Shl
VYN 141 Jood 0'€e 0'SL 00 08l 6119/ €LLvLLT8- 65Tl LY vyl
[ P —rie/e1[5 TAEeF s o3 e odoxd eqs uoN ooy N | N N R = N S O 2 O 01 S O O W O =7 00| S o o O 055720 OO P26 P O ¥ |
VYN aN VYN 0'6e 00 02 0zL 6102/02/2L-61/CL X X €92LLL28- €9€002°}¥ (428
VN L Jood 0°0€ 0°0C 00 00l 61/S/v 68Y18.°¢8- G/8€0C' ¥ (328
VYN 6 VYN g8l 00 00 S8l 61/S/v 18518228~ 605.02°}v ovL
VN cl VN 092 00 00 092 61/5¢/S £58708°¢8- 160622 L 6EL
[ orerormuomnnsis pesotor e wospeowe - [ e e T e e [ seeeee [ beveedw [ mel |
VN aN Jied 082 0'€e 00 [ 6L/L/S £0€928'¢8- C06SEC’ LY LEL
VYN aN Jood 002 0’8 00 (43 61/92/y 6660528~ S108€T' M v 9eL
VN 14 Jood Kisp\ 06l 0ChL 00 0L 6L/EC/Y G9012.28- LL18ET' LY GeL
VYN VN Jood 0.2 0'se 00 4 61/cels §112€828- 69€0¥C" LY veL
VN 14 VN B 0’0 00 S'6lL 6L/EC/Y L9vhY.L 28~ €86L¥C LY €eL
VYN 6 VYN ole 0’0 00 ole 61/02/S 56.6.28- YeeTve Ly €L
vl L VN 062 0’0 00 0’62 61/Sc/y G6125.°¢8" 60EVYC LY LEL
VYN L 1004 Kiap\ 00¢e 0’0z 00 00k 61/8L1Y ShThLLT8- \6vvye Ly 0eL
VN L VN 0'le 00 00 0'Le 61/02/S 1289628 8009¥%C' L 6cl
VYN cl 1004 Kiap ove 0’8 00 09l 6l/ccly 60€55.°28- SYvive\v 8cL
VN aN 1ood Kisp\ 0'6e 08l 00 0L 6L/LLIY 18861128 0vLLYT LY Ll
92-1 WoJ} 33sjj0 3seg 133} 0y Inoqy VYN aN dood 0'ge 0'se 00 00k 12/ee/8 6790828~ 918552’y €8-9¢L
92-1 WoJj }3SH0 MNM 139} 0 Inoqy VN aN Jood 0'Ge 0'6e 00 00k L2ivel8 056708¢8- 1¥8SSC LY 2g8-9zL
92-1 WoJ} 335340 Ynos 3334 G¢ Jnoqy VYN aN Jled g'ge 0'se 00 S0 12/€e/8 90810828~ 6EVSST LY 18-921
VN Gl VN 0°0€ 0’0 00 0'0e 61/6C/% 008+08°¢8- 6259552’ LY 9cL
G§2-1 Wol} 39510 MNN 3193} 02 Inoqy VYN g8 Jied g'ge 0'se 00 S0 12/61/8-81/8 18Y11828- 0¥69SZ'}v €g-9cL
Gg-1 woJj 33s}jo 3NN 193} 0y Ihoqy VN aN Jied G'Ge 0’62 00 S0l 12/02/8-61/8 vivl187¢8- 900.52'} ¥ cg-Gel
§2-1 Wou} 39s1o 3§ 1994 0¢€ Inoqy VYN aN Jled 0'ge 0'se 00 00k 126118 €0v11828- 8289ST' v 18-52L
VN Sv Jied 0'le 0'GL 00 0'9L 6l/LCly S¥118°¢8- 8689SC' L Gel
VN anN Jood AoA 0'se 0'GL 00 00k 611911y 2025228~ ¥8LE9C" LY (348
VYN vl VYN 0’6l 00 00 061 6Livly €989€.28- SY0v8z'Lv (448
VN [ Jood 0°0€ 002 00 00l 6L/9L/% 61€55.°C8" €1/98C°\v (348
VN YN dood oze 0’82 00 4 61/¥2/S 025€L28- 08162} v (48
VN aN VN 08y 0’0 00 0’81 61/€2/S 928.€.28" 910S62' L 611
14 0L YN 08y 00 00 0’8y 6L/EV €20v5L28- 806v6Z'Lv 8LL
VN 0L VN 0'8e 00l 00 0’82 61/2z/S 68511228~ €L1.6C'\ v Ll
9 [ VN oor 00 00 0or 6L/LIY £26€89'28- 19810€°LY oLl
El S'L VN 062 00 00 0’62 (71714 X X 00+889'28- 6S0€0€" L1 Gl
3N S VN goe 00 00 §0e (2414 69696928~ 08E0E" LY il
VN aN poo9 ole 00l 00 ole 6l/STly 19618228~ 8CLS0E' LY €Ll
WN aN pooo 082 002 00 08 6l/sely 0v9282'28- £1950€°} v {428
VN aN poo9 082 0wl 00 0wl (%4414 666128~ 95/60€"L¥ Ll
011 WoJj3asyo MS 199} 05/ Inoqy VN aN pooo 0oe sie 00 S8 12/8LIs 96128228~ 0zloleLy BeoLL
VN aN VN 0'6e (44 00 ole (%4414 158¥82'28- €0ELLE LY oLl
WN aN pooo 082 0'sL 00 o€l (214414 2€6.8228- e9lvieLy 6L
VN aN Jood 082 002 00 08 (%3414 2L09.2°28- CLo9LE’ LY 8L
VYN aN dood 02 002 00 0L (23414 chi€e8Lzs- 0S08L€"L¥ Ll
VN aN PooH 0.2 0'LL 00 0°0L (%4414 02.26128- 01G8LE" LY 9L
VN 0’6l VN 06 00 00 0'se 6L/EY .1¥8928- ¥2S5LCE LY L
YN (N4 YN 061 00 00 061 (2414 02028928~ 0LYVLEE LY €L
YN 3N Jood ove 002 00 oy 6LILLIY YreL6L28- 160LE€" LY LL
Syleway () Buiig (W) Buig any (1) widaq 1ejoL () () (1) JeBny Bupsal Kening Kening epmibuoT apmpeT]
Joyy I Buung 2109 Yooy | Aiejoy a1y Kyansisay | Mansisay MSYIN Bupsa)/bunog | Bupsa)/Buuog i buuog
d9jempunolg lewsayy | [edu3d9|3 o o

sajeuIp0o) d1ydesboas pue uoneiojdxy aoeLnsqns jo Aiewwng - Zy ajqel

V XIpuaddy - Joday [DoUyo8}085)
OIYO ‘SOIUNOD UOINH PUD 81T - }O8l0Id PUIM 38810 Uosiowl



"3|qe|leAY JON = YN :paidjunoous joN = 3N ‘3LON

VN 3aN YN 06z 00 00 0'se 61/0€/Y 08810828~ 8LLIST MY Z-N80
VYN SL VYN 0'se 00 00 0'se 61/62/Y 5€910828- 9llese iy L-N80
VN aN VN S8 00 00 S'8 61/8¢/% 98619.°¢8- Prv692 L1 -ans
VYN aN VYN EE 00 00 59 61/82/y S6¥€9.28- 8¥v69Z'Lv €-ans
VN aN VN S'9 00 00 S'9 61/8¢/% £6¥€9.°28- 29689C'Lv ¢-ans
VYN aN 1004 Kiap\ 002 00 00 00 61/82/y X 869,28~ 656892" 11 1-ans
uoljeAedx3 Jid 3saL X 67.59.°28- 268921 (ans) s-dL
uojjeAedxy Jid 3saL X 04092228~ €1991€°L Y (8L) y-dL
uoljeAedx3 Jid 3saL X 11688128 £8860C" L €L
X vLEL18T8- VLLYSLLY 8yl z-dL
X G90.08°¢8- 209.01°Lv (€91) 1-dL
VYN 3N Jood 00¢ 0'€C 00 0L 61/12/S 860.28'28- L16L¥T VY 8L
144 144 VYN §'gs 00 00 §'SS 6l/L/2L 9¥2eT8T8- 6¥88¥0'L1 €8L
9l 6C VN G'65 00 00 §'GS 61/8/CL 6€1.28'¢8" 0¥96%0'L 8L
8T 61 VYN §'9S 00 00 §'SS 61/9/2L 6v.12828- 005850°}v 181
VN aN VN G'6S 00 00 EEE] 61/9/2L X ¥6v28'¢8- 92590'L ¥ 08L
0€ oy VYN g'es 00 00 §'SS 6L/LLICL 1220vL'28- 2680LL" LY 6L
8.1 woJ} 3asyo INN 123} 008 Inoqy 3N aN VN G'9E 00 00 EED 12/8e/L €112¢8¢8- 99/G€L"LY egLL
VYN aN VYN g'62 00 00 §'6C 6LIVLIS 861€28'28- 80LEEL" LY 8L
VN aN VN 0'6E 00 002 0’6l 61/6L/C) /191128 orvL6L LY LLL
VYN 141 VYN Sy 00 00 Sy 61/6/7 9€855.28- 1€86)° LY 9L
G/-1 WoJ} 3asHo MN 399} GE Inoqy VN aN Jied 0'Ge 0'Se 00 00l Leree/8 0€2€08'¢8- 9%509C" L €8-G/1
§/-1 woJj 33sjjo IN 399} 0Z Inoqy VYN aN Jled 0'ge 0'se 00 00l 12/22/8-02/8 6£0€08'28- 0€509Z"}v 28-G.L
G/-1 WoJ} JasHo MSS 399} 0Z Inoqy VN aN Jied G'Ge 0'Se 00 S0l 12/€2/8-2¢/8 9¥1€08¢8- 65¥09C" L 18-G/1
VYN L Jood 082 0'SL 00 o€l 61/82/y €11€0828- 90509Z'}v SLL
VN aN Jied 082 0°0C 00 08 6L/EC/Y 66006/ ¢8- OLVLLE LY cLL
1 WoJj 39SHO YION 393} 09 Jnoqy 02 6€ VYN §'es 00 00 §'SS 12/82/L V€0LLL28- 122.80°V v BLLL
VN vl VN G'6S 00 00 §'GS 61/9/S €10L2L728" 9/0/80°L¥ VL1
VYN 6¢ VYN §'es 00 00 §'SS 6L/LLIS 0861828~ §11880°}¥ 0LL
VN aN VN G'6S 00 00 §'GS 61/L/S £688.°¢8- 269160°L¥ 691
VYN aN VYN §'9s 00 00 §'SS L\WLL1T8- 422434 89L
Syleway ) Buig () Buig any 1) widaq 1ejoL ) () (1) JoBny Bupsal Kening Keming epmibuoT apmpe]
Joyy I Buung 2109 Yooy | Aiejoy a1y Kansisay MSYIN Bupsa)/bunog | Bupsa)/Buuog i buuog
d9jempunolg [ea130913 o o

sajeuIp0o) d1ydesboas pue uoneiojdxy aoeLnsqns jo Aiewwng - Zy ajqel

V XIpuaddy - Joday [DoUyo8}085)
OIYO ‘SOIUNOD UOINH PUD 81T - }O8l0Id PUIM 38810 Uosiowl



€10¢/8¢/01 (014 JIVHS 9s VN T0SS8L'C8- T8990T'T¥ TTSSY0C
2002/£0/0T €T JIVHS 09 VN 0v109L°C8- OTYSIT IV EETYS6
L10T/€1/60 9¢ INOLSININ 09T VN 60TET8C8- LS66LT TV 0€S¥90¢C
0002/82/90 14 JIVHS B AVT1D L8 VN ov9TV.L T8~ 085680°T1 S¢60T6
810¢/52/60 0L INOLSININ ST¢ 08L £96T€8'C8- L9TT18C'TY 60%70.0¢
810¢/92/60 SL INOLSININ S6T T6L 00€€E€8 T8 EETIBL TV 80%70.0¢
1102/1€/10 LE INOLSININ w VN EEEH6EBCS- €88TLLTY T691€0¢
T10Z/1€/10 LE INOLSININ 8¢ VN £968€8'C8- L9LTLTTY 069T€0C
010¢/81/S0 o€ INOLSININ LE VN SC6EB'C8- S0CLTTY €0€L20¢
0102/6T/S0 (013 INOLSININ 8¢ VN E€EVHERCS- S8CLTTY 00€L20C
010¢/81/50 S¢ INOLSININ LE VN LT06€8°C8- EEETLTTY S6¢Le0c
£00Z/81/80 (013 INOLSININ 124 VN €€98€E8C8- S6TLT TV 088¢T0C
£00Z/ST/80 €€ INOLSININ LE VN £998€8'¢8- €EBTLLTY 6£8¢10¢
£00Z/9T/80 (013 INOLSINN 124 VN G/8€8'C8- €86TLTTY £148710C
£00T/L1/80 (013 INOLSININ T€ VN LBEY'CY- S6TLTTIY ¥S8CT0C
¥102/v1/80 (074 INOLSININ 0ct 8L 68€8°C8- L98CLT T Tv6810C
810¢/L2/80 06 INOLSININ SLT 8L €880€8°¢8- £9/99C° 1Y €L€0L0C
€00¢/LT/SO (074 INOLSININ (0)74% LSL 20€8°C8- 918C'TY L189Y6
810¢/8¢/90 74 INOLSININ ST¢ LEL GL8T8'C8- [98LLTTY S19890¢
€002/8¢/S0 ST JIVHS 0ctT VN 8LT8L'T8 L8T80'TY CEET96
6002/€¢/¥0 [44 TIAVYED 89 S68 T¥8SL'C8- TLT8O'1Y 80¢¢0¢
6102/€2/10 08 INOLSININ STC LLS £96€£€8°C8- TL8T'TY L86TL0T
L102/¥1/80 08 INOLSININ SLT 96, LEEB'TY- £9808C'T¥ 696€90¢
LT0Z/11/80 (074 INOLSININ SST veL LT¥0€8'C8- EETIBL'TIY 896€£90¢
£102/60/80 SL INOLSININ SST 8L £9/T€8'C8- £9208C'TY £96€90¢
¢102/01/60 08 INOLSININ 00¢ [44:} €€8SC8C8- GS8T'TY G5S6€0C
0002/€0/11 9¢€ INOLSININ oct VN 61¢8°C8- LEIOT'TY YLTET6
¥102/0€/L0 6¢C AV1D 29 VN S6/6GL°C8- revoT' 1Y LT/8¥0C
000¢/20/01 4 M00Y 143 VN VETYL 8- L9LSE'TY 0L¥T06
800¢/20/L0 ST INOLSININ 0ST €L €T0LL7T8- 8Y8TETY 0€TY86
800¢/L0/L0 174 INOLSININ 0sT S0L 80008°¢8- SLEETY TELY86
800¢/v0/TT 08 INOLSININ 0ctT 949 L9€T8'C8- EETSETY S0€0TO0T
600¢/5¢/90 TC INOLSININ 0sT YL ¢606L°C8 SETOE' TV 8CTV86
800¢/0€/90 LT INOLSININ 0ST 8SL C¢T09L°C8- 8L6EE'TY 6786
800¢/ST/L0 Y4 INOLSININ SET 689 8G/78'C8- L1S0€E'TY CELY86
(AAAA/QQ/ININ) (uoneaa|3 mojaq 1994) (uoneaal3 mojaq 1994) (]9A9] eas anoge 199)) (£8AVN) (€8AVN) (s90un0sy
: adA] J9jinby : J91B/\\ JO UOISIAIQ O1YQ)
painseaj\ ai1eq |2n37 493/ 213R1S yadaq |I9m |eloL uonend|y apnusuon apnmne] T (B

(¢ @oualajay) S82IN0S8Y JoleAA JO UOISIAIQ OIYO WOl paulelqO uonewlou) 6o ||op) SV alqel

A V Xipuaddy - poday |ea1uydsjoan)
Uﬂ—m 0IyQ ‘SeNuNo) UoinH pue a7 - Joafold PUIA ¥8810 uoslowT]




Emerson Creek Wind Project - Erie and Huron Counties, Ohio

Geotechnical Report - Appendix A

RRC

Table A4 - Summary of Utility Locate Tickets (Ohio 811)

Boring ID Latitude Longitude
Ticket Number Remarks
T1 41.337091 -82.797344 B908001045
T3 41.331470 -82.687070 B908001062
T4 41.327524 -82.684174 B908001074
T6 41.318510 -82.797720 B908001080
T7 41.318050 -82.783112 B908001083
T8 41.316612 -82.776072 B908001089
T9 41.314163 -82.787932 B908001107
T10 41.311303 -82.784857 B908001113
T11 41.309756 -82.799754 B908001122
T12 41.305617 -82.787640 B908001133
T13 41.305128 -82.781567 B908001136
T14 41.303804 -82.696969 B908001144
T15 41.303059 -82.688400 B908001153
T16 41.301861 -82.683923 B908001158
T17 41.297773 -82.741589 B908001166
T18 41.294908 -82.754023 B908001168
T19 41.295016 -82.737826 B908001173
T20 41.291780 -82.735204 B908001177
T21 41.286773 -82.755319 A908501854
T22 41.284045 -82.736863 A908501888
T23 41.263784 -82.757024 A908501919
T24 41.261475 -82.809764 A908501961
T25 41.256898 -82.811454 A908501977
T26 41.255529 -82.804800 A908501989
T27 41.247740 -82.775587 A908502000
T28 41.247445 -82.755309 A908502016
T29 41.246008 -82.796827 A908502022
T30 41.244491 -82.771245 A908502034
T31 41.244309 -82.752195 A908502044
T32 41.242334 -82.797954 A908502056
T33 41.241983 -82.744461 A908502068
T34 41.240369 -82.832115 A908502084
T35 41.238171 -82.771065 A908502110
T36 41.238015 -82.750999 A908502115
T37 41.235902 -82.826303 A908502127
T39 41.229091 -82.804853 A908502151
T40 41.207509 -82.781587 A908502166
T41 41.203875 -82.781489 A908502176
T42 41.200363 -82.777263 B933001192
T43 41.198112 -82.831090 A908502202
T44 41.192592 -82.774713 A908502251
T45 41.187731 -82.775036 A908503485
T46 41.181870 -82.781886 A908503501
T47 41.176582 -82.829454 A908503514
T48 41.154781 -82.811484 B933001195
T49 41.151717 -82.781455 A908503542
T50 41.150265 -82.822230 B933001199
T51 41.148395 -82.811766 B933001202
T52 41.141995 -82.832667 B933001205
T53 41.138732 -82.832555 A908503587
T54 41.139042 -82.770782 A908503603
T56 41.137179 -82.791465 B908700558
T57 41.136254 -82.825618 B933001208
T58 41.132702 -82.769033 B933001211
T59 41.130820 -82.822057 B908700566




Emerson Creek Wind Project - Erie and Huron Counties, Ohio

Geotechnical Report - Appendix A

RRC

Table A4 - Summary of Utility Locate Tickets (Ohio 811)

Boring ID Latitude Longitude
Ticket Number Remarks
T60 41.115596 -82.744422 B933001213
T61 41.113883 -82.809371 B908700585
T62 41.110964 -82.744297 B933001217
T63 41.107601 -82.807071 B908700597
T64 41.098514 -82.827851 B933001220
T65 41.096579 -82.806805 B908700610
T66 41.095647 -82.763703 B908700614
T67 41.094265 -82.770634 B908700618
T68 41.092712 -82.777417 B908700624
T69 41.091692 -82.788934 B908700647
T70 41.088115 -82.817980 B908700652
T71 41.087076 -82.777013 B908700657
T72 41.317416 -82.790099 B908001181
T73 41.309842 -82.815969 B908001186
T74 41.307049 -82.817887 B908001194
T75 41.260506 -82.803113 B908700665
T76 41.197831 -82.755836 B908700670
T77 41.197446 -82.776172 B933001222
T78 41.133708 -82.823198 B908700678
T79 41.110892 -82.740271 B933001223
T80 41.065264 -82.824944 B933001225
T81 41.058500 -82.824749 B933001228
T82 41.049640 -82.827139 B933001230
T83 41.048849 -82.823246 B933001235

T87

41.241977

-82.827098

B908700706
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BORING LOG KEY

FIELD DATA LABORATORY DATA DRILLING METHOD(S):
ATTERBERG Continuous Flight Auger/Hollow-stem Auger/Wet Rotary/NX Core
P LIMITS £
X X .
P v ¥ o | GROUNDWATER INFORMATION:
2 o 213 & | Subsurface water was not encountered either during or upon completion of the
E E| = Zz | @ _| & | driling operations.
31E|=2 Flw Z B2 o
= & S|2|5|E b=l = = |&E5] 8
O = OCl5|o|lolEs |z D] E g«
@l - [¥e] wilg|lEg|E|l B0 |aE o |22 5
| v | 5|2% 2 E15|o|o|Z2e|ucd| u 28] 2
z |£1|8%28 =|E | O S| 82 |25 £ |22 0 ,
ol £ 121383.5| 6|8 12 2] ¢¢2 S52| 3 |53| 5 | SURFACE ELEVATION: f,
ol w % P Q o o < |90 =
21 8 \&/zacef| S LlpL|P |82 |85E| & |82 5 DESCRIPTION OF STRATUM
A —— -INTACT PUSH TUBE SAMIPLE
N P =45+
S V. S—— - SPLIT SPO?N SAIrIPLE
» N =250 (SPT)
- N =40 (Modified CA Sampler)
| | AUGER CUTTINGS
z T=100/2.5" z - INITIAL GRDUNDWATER 013ERVATIOI’
[ (16w Coun) WP \yxTER LEVEL AT END OF DRILLING, OR AS SHOWN - TESTING SYMBOLS DEFINITIOINS -
[— N - STANDARD PENETRATION TEST RESISTANCE
N P - POCKET PENETROMETER RESISTANCE
— T o -ROGK CORE SAMPLE T - TXDOT CONE PENETRATION RESISTANCE
= R =100 R - ROCK CORE RECOVERY
- RQD =50 l RQD - ROCK QUALITY DESIGNATION

7l LeanClay (CL) Poorly-Graded Sand (SP) Y4 claystone

N

N

7/, FatClay CH) Well-Graded Sand (SW) gg BASALT
[[U Silt (ML) Poorly-Graded Gravel (GP) E Limestone
[[[I] Elastic Silt (MH) m Well-Graded Gravel (GW) Sandstone
FSIA
A x x .
Silty Sand (SM) '.’155 Clayey Gravel (GC) Siltstone
7 5T
& Clayey Sand (SC) aﬁs Silty Gravel (GM) @ Fill Material
AT .
“llll  sity, Clayey Sand (SC-SM) Silty Clay (CL-ML) = Sshale
DEGREE OF WEATHERING SOIL STRUCTURE
1) Unweathered: No evidence of any chemical or mechanical alteration.
2) Slightly weathered: Slight discoloration on surface, slight alteration along discontinuities, Calcareous.......... Containing calcium carbonate
less than 10% of the rock volume altered.
3) Moderately weathered: Discoloring evident, surface pitted and altereg with alteration Slickensided........ The presence of planes of weakness
53&%@2:&%"\/;3” below rock surfaces, weathering "halos" evident, 10% to 50% of the rock having a slick and glossy appearance
4) Highly weathered: Entire mass discolored, alteration pervading nearly all of the rock with Interbedded......... Alternating layers of varying material

some pockets of slightly weathered rock noticeable, some minerals leached away.
5) Decomposed: rock reduced to a soil with relicit rock texture, generally molded and crumbled by hand.
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LOG OF BORING T-01

SHEET 1 of 1

RRC Power & Energy, LLC
810 Hesters Crossing Rd, Suite 120
Round Rock, TX 78681

———

Telephone: (512) 992-2087

CLIENT: Apex Clean Energy, Inc
PROJECT: Emerson Creek Wind Project
LOCATION:  Erie and Huron Counties, OH
NUMBER: MD1901007

DATE(S) DRILLED: 4/17/2019

FIELD DATA LABORATORY DATA DRILLING METHOD(S):
ATTERBERG Hollow Stem Auger: 0 to 4 ft.; NX Wet Rock Coring: 4 to 24 ft.
= LIMITS —
s S |w s
b % S1g |y
i | 2 |3 o GROUNDWATER INFORMATION:
r o & § % sk |Y = <:(' %Z g | No groundwater encountered during drilling prior to the introduction
gl ~ s Sl13 oo |E3 || & |03]| S| of driling fluid
Lg a|lE|E |29 |vEg| & RS
Sl = |91258 .2 3|22 88|82 = |28 ;2
— ° = Z =
S| E |E|885.E el S a || o2 |s82| 5 53| 2 | SURFACE ELEVATION (FT):
S 8 \&§/zare2|S|w|p|p |88 |85 5 |82 DESCRIPTION OF STRATUM
7_ ] \3 in. Topsoil
4- —Z N=50/1" | 32 LEAN CLAY (CL), with Sand, with Gravel, dark brown, hard, dry to
i N S— moist
L 5 T N=5073 SILTY GRAVEL (GM), gray, very dense, fine to coarse grained,
- 4R =100 subangular to subrounded
i JJRQAD =25 LIMESTONE, gray, fine grained, slightly to moderately weathered,
i 1 168 |1064.88 0.0 weak to moderately strong rock
= 10 -4
4IR=99
4 RQD =25
P |
B 4R =100
B -1 | RQD =62
20 A
- 1Ir=96
B 41 RQD =80

Total Depth = 24 ft.

N - STANDARD PENETRATION TEST RESISTANCE

P - POCKET PENETROMETER RESISTANCE

T - TXDOT CONE PENETRATION RESISTANCE
R - ROCK CORE RECOVERY

RQD - ROCK QUALITY DESIGNATION

REMARKS:
GPS COORDINATES: Lat. 41.337091, Long. -82.797344
*Denotes Total Unit Weight
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LOG OF BORING T-03

RRC Power & Energy, LLC
810 Hesters Crossing Rd, Suite 120
Round Rock, TX 78681

———

Telephone: (512) 992-2087

CLIENT: Apex Clean Energy, Inc
PROJECT: Emerson Creek Wind Project
LOCATION:  Erie and Huron Counties, OH
NUMBER: MD1901007

DATE(S) DRILLED: 4/2/2019

SHEET 1 of 1

PIN = 50/1"

FIELD DATA LABORATORY DATA DRILLING METHOD(S):
ATTERBERG Hollow Stem Auger
~ LIMITS —
= e |w s
- ﬁ s o w
E | 2 % § % GROUNDWATER INFORMATION:
3 & § % § % > E = e % % CZJ § No groundwater encountered during or immediately after drilling
— 15 15 — [} .
S| Elgle8. (2|35 5|23 |85g| < |23 ¢
92 « < | < |Wg 22| z |2
2| & |2|385,5|8 |8 2|2 |22 |282| £ |53| 3 | SURFACE ELEVATION (FT):
S 8 \&§/zare|S|w|p|p |88 |85 & [82| 5 DESCRIPTION OF STRATUM
SLA | 10 in. Topsoil
7- -Z N=7 40 LEAN CLAY (CL), with Sand, light brown to light gray, medium
i ] stiff, moist
—{ 5 X(N=65 10 SHALE, dark gray, hard to very hard, moist to wet
—  Xn=s01"
= o XN=501" | 4 Grading dry to moist
—  n=501"
— 15 X(N=501"

Auger Refusal = 19.5 ft.

N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE

T - TXDOT CONE PENETRATION RESISTANCE

R - ROCK CORE RECOVERY

RQD - ROCK QUALITY DESIGNATION

REMARKS:
GPS COORDINATES: Lat. 41.331470, Long. -82.687070
Auger refusal at 7 ft.; offset 32 ft. north of stake, drill to 19.5 ft.
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LOG OF BORING T-04 SHEET 1 of 1

Telephone: (512) 992-2087

RRC Power & Energy, LLC
810 Hesters Crossing Rd, Suite 120
Round Rock, TX 78681

———

CLIENT: Apex Clean Energy, Inc
PROJECT: Emerson Creek Wind Project
LOCATION:  Erie and Huron Counties, OH
NUMBER: MD1901007

DATE(S) DRILLED: 4/3/2019

FIELD DATA LABORATORY DATA DRILLING METHOD(S):
ATTERBERG Hollow Stem Auger
< LIMITS _ <
w | 2 x |2 |u GROUNDWATER INFORMATION:

3 - § % 2 cl-L|Y e % ECZJ g Groundwater encountered at 19 ft. during drilling and not measured

2l e |, £ % = 8 8 (l% 3|2 ELch c g2 5 immediately after drilling

= L PO = %) [} Zp | W < =]

5 Lizaz |23 |<|<|ud |z82| z (22| 2

2| & |2|385,5|8 |8 2|2 |22 |282| £ |53| 3 | SURFACE ELEVATION (FT):

8| 8 \&/zacel| = | |pP|p|&R |8BE| B |82 5 DESCRIPTION OF STRATUM
LA ] 10 in. Topsoil
7- —X N=7 30 LEAN CLAY (CL), trace Sand, light brown, medium stiff, dry to

i ] moist

— 5 X(N=50/1" SHALE, dark gray, hard, dry to moist
—  XN=s01" | 3
— 1o XNn=250"
—  Xn=s01"
—{ 5 X(n=501" | 2
= v
— 5 X(N=501"
= =N = 25/0"

Auger Refusal = 24 ft.

N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE

T - TXDOT CONE PENETRATION RESISTANCE

R - ROCK CORE RECOVERY

RQD - ROCK QUALITY DESIGNATION

REMARKS:
GPS COORDINATES: Lat. 41.327524, Long. -82.684174
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LOG OF BORING T-06

SHEET 1 of 1

RRC

RRC Power & Energy, LLC

810 Hesters Crossing Rd, Suite 120

Round Rock, TX 78681

CLIENT: Apex Clean Energy, Inc
PROJECT: Emerson Creek Wind Project
LOCATION:  Erie and Huron Counties, OH

Telephone: (512) 992-2087 NUMBER:  MD1301007
DATE(S) DRILLED: 4/22/2019
FIELD DATA LABORATORY DATA DRILLING METHOD(S):
ATTERBERG Hollow Stem Auger: 0 to 10 ft.; NX Wet Rock Coring: 10 to 27 ft.
Q LIMITS 5
= 3 Slg |y
i | 2 % @ % GROUNDWATER INFORMATION:
r o § % % = N Y - <:(' ECZJ g | No groundwater encountered prior to the introduction of drilling fluid
S| £ lalts, |&l2|2|2]|23|85a] k(220
S| 2 |9]282 .|5|3|2|2|28 o2 s |28z
al g |2 985 g AR %g% 2 Lg(%) 2 | SURFACE ELEVATION (FT):
S 8 \&§/zare2|S|w|p|p |88 |85 5 |82 DESCRIPTION OF STRATUM
i 4 \1in. Topsoil
- —X N=7 17 LEAN CLAY (CL), with Sand, gray to brown, medium stiff to hard,
. i dry to moist
[ 5 Xn=15 13
. :X N = 41 12 Grading gray
[ 1o RN =504" _ _
N i LIMESTONE, gray, fine grained, slightly weathered, weak to
B HR=100 moderately strong rock
B 4JRQD =23
B JIR=98
- 15 JJraD=75
- {lr=o7
- 20 4JRQD =90
I i R =100
25 4 RQD =100

Total Depth = 27 ft.

N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE

T - TXDOT CONE PENETRATION RESISTANCE

R - ROCK CORE RECOVERY

RQD - ROCK QUALITY DESIGNATION

REMARKS:
GPS COORDINATES: Lat. 41.318510, Long. -82.797720
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LOG OF BORING T-07

SHEET 1 of 1

RRC

RRC Power & Energy, LLC

810 Hesters Crossing Rd, Suite 120

Round Rock, TX 78681
Telephone: (512) 992-2087

CLIENT: Apex Clean Energy, Inc
PROJECT: Emerson Creek Wind Project
LOCATION:  Erie and Huron Counties, OH
NUMBER: MD1901007

DATE(S) DRILLED: 4/23/0219

FIELD DATA LABORATORY DATA DRILLING METHOD(S):
ATTERBERG Hollow Stem Auger: 0 to 7 ft.; NX Wet Rock Coring: 7 to 27 ft.
Q LIMITS 3
= x K |a
Z
w | 2 % @ % GROUNDWATER INFORMATION:
3 . § % § % > E Wy e % ECZJ § No groundwater encountered prior to the introduction of drilling fluid
S| € |al5%, |2|2|5|5|23 88| & |22
5| £ |21528 #|2|2|2|5|82|E52| 2 |£2| 3 | SURFACE ELEVATION (FT):
5| b \Z)38825| S =SS &3 |3EE| E |83 2 '
o»| 0 \o/zZargg| = |LL|PL|PI|dd |[OhE| » |O%| = DESCRIPTION OF STRATUM
7- in \2 in. Topsoil
- —X N=5 19 LEAN CLAY (CL), trace Sand and Gravel, brown, medium stiff, dry
i 7 to moist
?0 L 5 N =50/4" | 13 CLAYEY GRAVEL (GC), brown, very dense, moist, coarse
B i grained, subangular to subrounded
B i LIMESTONE, fine to medium grained, moderately weathered,
- 4JR=883 weak to moderately strong rock
- 10 JJRQD=15
I i R =100
15 {JRQD =45
B 4R =100
R i - 165 |1098.72 0.0
% 20 i RQD =91 Grading slightly to moderately weathered
B i R =100
- 25 JJRQD =87

Total Depth = 27 ft.

N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE

T - TXDOT CONE PENETRATION RESISTANCE

R - ROCK CORE RECOVERY

RQD - ROCK QUALITY DESIGNATION

REMARKS:
GPS COORDINATES: Lat. 41.318050, Long. -82.783112
*Denotes Total Unit Weight
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LOG OF BORING T-08

SHEET 1 of 1

RRC Power & Energy, LLC
810 Hesters Crossing Rd, Suite 120
Round Rock, TX 78681

———

Telephone: (512) 992-2087

CLIENT: Apex Clean Energy, Inc
PROJECT: Emerson Creek Wind Project
LOCATION:  Erie and Huron Counties, OH
NUMBER: MD1901007

DATE(S) DRILLED: 4/23/2019

FIELD DATA LABORATORY DATA DRILLING METHOD(S):
ATTERBERG Hollow Stem Auger: 0 to 8 ft.; NX Wet Rock Coring: 8 to 28 ft.
Q LIMITS _ 3
= n LR
i | 2 |3 o GROUNDWATER INFORMATION:
2 o § § % Els ¥ % ECZJ g | No groundwater encountered prior to the introduction of drilling fluid
—~ P Jlo|Qo|E3 ok a
2| E |0ls3., |E|2|5|5|25|3Eg| & |23 ¢
ol T |H|222 |2 |3|3|5|4g |22 z (22| 5
2| F | 252\05 g S|z |z |3 %§% g %8 2 SURFACE ELEVATION (FT):
21 8 \&/zacal|S|w|r|p| &2 |85E| & |82 S DESCRIPTION OF STRATUM
i 4 \1in. Topsoil
- —X N=6 18 LEAN CLAY (CL), with Sand and Gravel, light reddish brown,
i 1] medium stiff to hard, dry to moist
L 5 (N=12 11
[ IN=50/3"_| 11 Grading gray
- : LIMESTONE, gray, fine grained, slightly weathered, weak to
- 10 JJR=875 moderately strong rock
B 4 JRQD =15
5] EQ:S 2040 Grading fresh to slightly weathered
I 20 i R =100
B - JRQD =96
- 25 i R =100
B 4 JRQD =95

Total Depth = 28 ft.

N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE

T - TXDOT CONE PENETRATION RESISTANCE

R - ROCK CORE RECOVERY

RQD - ROCK QUALITY DESIGNATION

REMARKS:
GPS COORDINATES: Lat. 41.316612, Long. -82.776072
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LOG OF BORING T-09

SHEET 1 of 1

RRC Power & Energy, LLC
810 Hesters Crossing Rd, Suite 120
Round Rock, TX 78681

———

Telephone: (512) 992-2087

CLIENT: Apex Clean Energy, Inc
PROJECT: Emerson Creek Wind Project
LOCATION:  Erie and Huron Counties, OH
NUMBER: MD1901007

DATE(S) DRILLED: 4/24/2019

FIELD DATA LABORATORY DATA DRILLING METHOD(S):
ATTERBERG Hollow Stem Auger: 0 to 13 ft.; NX Wet Rock Coring: 13 to 28 ft.

S LIMITS _ 5

= |2 g 2 % GROUNDWATER INFORMATION:

Z|E=|ls| S T . . . - .
3| & 3 = 8 % - E % A i s § No groundwater encountered prior to the introduction of drilling fluid
S| E |o|5g, |E|l2|E|E |22 |2Eg| & |23 ¢
S| £ |4]222 <2 |a|2|2 |28 |x22| =z |22]|2
2| F | gég\o; g S|a|a |23 %gg g %8 2 SURFACE ELEVATION (FT):
3| 8 \&/zacel|=|w|r|p|&R |85 5 |82 5 DESCRIPTION OF STRATUM

7- i \3 in. Topsoil
- -Z N=6 LEAN CLAY (CL), with Sand, light reddish brown, medium stiff to
i ] hard, dry to moist
_ -X N=18 17 Grading grayish brown
[ n=23 |13
[ 10 XN=23 |10]|24|16] 8 72
| TIN = 50/2" Grading gray
- E LIMESTONE, gray, fine grained, slightly weathered, weak to
15 ] ESDQSE . moderately strong rock
I 20 i R =98
41 JRQD =92
I 25 i R=94
- 41| RQD =81

Total Depth = 28 ft.

N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE

T - TXDOT CONE PENETRATION RESISTANCE

R - ROCK CORE RECOVERY

RQD - ROCK QUALITY DESIGNATION

REMARKS:
GPS COORDINATES: Lat. 41.314163, Long. -82.787932
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LOG OF BORING T-10a

SHEET 1 of 1

CLIENT: Apex Clean Energy, Inc
RRC Power & Energy, LLC PROJECT:  Emerson Creek Wind Project
RR‘ 210 Hde;teri C'F;)(S%]gglid’ Suite 120 LOCATION:  Erie and Huron Counties, OH
ound Rock, ]
sy Telephone: (512) 992-2087 NUMBER:  MD1301007
DATE(S) DRILLED: 5/18/2021
FIELD DATA LABORATORY DATA DRILLING METHOD(S):
ATTERBERG Solid Stem Auger: 0 to 8.5 ft; NX Wet Rock Coring: 8.5 to 30 ft.
S LIMITS 5
i | 2 g @ g GROUNDWATER INFORMATION:
3 - § % % - > i = e % % CZJ § No groundwater encountered during or immediately after drilling
2| £ ko wlal|2|E8|a82 25| & |22] 5
S| = |81252 |2 |3|2|2|ag|Eee| £ 28] 2
S0 & |2]88S. .5 0|8 ad|a |02 |s82| 5 |55 |3 | SURFACE ELEVATION (FT):
o m (=2)2x2%5| 2 x5 |[OEO| E |89 2
»| & \o/zZareg| = |LL|PL|Pl|8d [Ont| o |O0Z| = DESCRIPTION OF STRATUM
22 i 2 ft. Topsoil
Al XIN=7
7/ _X FAT CLAY (CH), trace Sand, brown to gray, medium stiff, dry to
7/ moist
- 5 AN=12 125 LEAN CLAY (CL), with Sand, light brown to gray, stiff to hard, dry
| i to moist
| -Y N=60/7" | 13 Grading dark olive brown
- 4JIR=9% \Grading with occasional Limestone fragments /1
- 10 TJRQD=78 LIMESTONE, dark gray to light gray, fine to medium grained,
i Hr=97 fresh, strong to very strong rock, fossiliferous
N JlraD =33 2 in. Chert seam at 9 ft.
= 15 .
B 4JR=98
B 4JRQD =78
20T Encountered Chert from 20 to 20.5 ft.
I | (A Encountered Chert from 22 to 22.5 ft.
= 25 - =
B 4R =100
:!:[ 4JRQD =70
30

Total depth = 30 ft.

N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE

T - TXDOT CONE PENETRATION RESISTANCE

R - ROCK CORE RECOVERY

RQD - ROCK QUALITY DESIGNATION

REMARKS:
GPS COORDINATES: Lat. 41.310120, Long. -82.787196
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LOG OF BORING T-11

SHEET 1 of 1

RRC Power & Energy, LLC
810 Hesters Crossing Rd, Suite 120
Round Rock, TX 78681

———

Telephone: (512) 992-2087

CLIENT: Apex Clean Energy, Inc
PROJECT: Emerson Creek Wind Project
LOCATION:  Erie and Huron Counties, OH
NUMBER: MD1901007

DATE(S) DRILLED: 4/22/2019

FIELD DATA LABORATORY DATA DRILLING METHOD(S):
ATTERBERG Hollow Stem Auger: 0 to 14 ft.; NX Wet Rock Coring: 14 to 28 ft.
S LIMITS _ 5
i - 2 < (2 L GROUNDWATER INFORMATION:
o - § § % £l |¥ = <:(' ECZJ g | No groundwater encountered prior to the introduction of drilling fluid
(o] — [ ) o O EFo |5 w «
SIE |nl5%, |E|2|5|5/(22|8Ed & |25]¢
5| £ |22 <R |a|<|< |48 (22| =z [22]5
2| F | gﬁg\o; g S|z |z |3 %55 g %8 2 SURFACE ELEVATION (FT):
S 8 \&/zarel| = ||p|p| B2 (85| 6K |BE| S DESCRIPTION OF STRATUM
i 4 \1in. Topsoil
- -Z N=7 21 LEAN CLAY (CL), trace Sand, brown, medium stiff, dry to moist
[ 5 XN=8 18
7 XIN=30 CLAYEY SAND (SC), brown, medium dense to dense, moist, fine
,/Y/_ R to medium grained
41 10 -XN=34
%: J FAT CLAY (CH), trace Sand, brown, hard, dry to moist
[ Xn=s66r10" | 12
L 15 LIMESTONE, gray, fine grained, slightly weathered, weak to
- 4IR=97 moderately strong rock
B 4 JRQD =78
- 20 Jlr=98
JJRQD =92
I 25 i R =100
B 4 JRQD =95

Total Depth = 28 ft.

N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE

T - TXDOT CONE PENETRATION RESISTANCE

R - ROCK CORE RECOVERY

RQD - ROCK QUALITY DESIGNATION

REMARKS:
GPS COORDINATES: Lat. 41.309756, Long. -82.799754
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LOG OF BORING T-12

SHEET 1 of 1

RRC Power & Energy, LLC
810 Hesters Crossing Rd, Suite 120
Round Rock, TX 78681

———

Telephone: (512) 992-2087

CLIENT: Apex Clean Energy, Inc
PROJECT: Emerson Creek Wind Project
LOCATION:  Erie and Huron Counties, OH
NUMBER: MD1901007

DATE(S) DRILLED: 4/25/2019

FIELD DATA LABORATORY DATA DRILLING METHOD(S):
ATTERBERG Hollow Stem Auger: 0 to 8 ft.; NX Wet Rock Coring: 8 to 28 ft.
< [ umiTs ~
& < |w s
= n ERE
= |z x (3 o GROUNDWATER INFORMATION:
3 - § % § % > E = e % §§ § No groundwater encountered prior to the introduction of drilling fluid
= [ OO |E 17} - .
21 E |8 g@g\og‘f g AR %@g 2 g(%) 2 | SURFACE ELEVATION (FT):
3| 8 \&/zacel| = | |pP|p| &R |8BE| B |82 3 DESCRIPTION OF STRATUM
L \2 in. Topsoil
XN=6 21 LEAN CLAY (CL), with Sand, brown, medium stiff to hard, dry to

moist

5 DIN=11
Bdn=502" 116 _ _
N 1 LIMESTONE, gray, fine grained, slightly weathered, weak to
- 10 JJrR=92 moderately strong rock
B 4 RQD =53
. 1 Grading moderately weathered
15 4R=96
4JRQD =75
- 20 4JJR=99
B 4 JRQD =97
- 25 4JR=100
B 1| RQD =92

Total Depth = 28 ft.

N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE

T - TXDOT CONE PENETRATION RESISTANCE

R - ROCK CORE RECOVERY

RQD - ROCK QUALITY DESIGNATION

REMARKS:
GPS COORDINATES: Lat. 41.305617, Long. -82.787640
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LOG OF BORING T-13

SHEET 1 of 1

RRC

RRC Power & Energy, LLC

810 Hesters Crossing Rd, Suite 120

Round Rock, TX 78681

CLIENT: Apex Clean Energy, Inc
PROJECT: Emerson Creek Wind Project
LOCATION:  Erie and Huron Counties, OH

Telephone: (512) 992-2087 NUMBER:  MD1301007
DATE(S) DRILLED: 4/25/2019
FIELD DATA LABORATORY DATA DRILLING METHOD(S):
ATTERBERG Hollow Stem Auger: 0 to 21 ft.; NX Wet Rock Coring: 21 to 31 ft.
Q LIMITS 5
= x e |3
z u w |2 >
i | 2 |3 o GROUNDWATER INFORMATION:
3 . § % % - > i Wy e % ECZJ § No groundwater encountered prior to the introduction of drilling fluid
2| E |,|Eg wla|2|2 |20 |8Eg| & |22] 5
2 L |2 600 I =|nl|lnl|Z2e |w O | <« |Z»% g
5 £ |Y(222 «|2|3|%|%|88 |x22| =z |25 ¢
2| F | 252\05 g S|z |z |3 %5% g %8 2 SURFACE ELEVATION (FT):
2 8 \&/zacal| S |w|r|p| B2 |85l B |82 S DESCRIPTION OF STRATUM
i 4 \1in. Topsoil
/- —X N=5 28 FAT CLAY (CH), trace Sand, brown, medium stiff, dry to moist
%: s Nn=s
A' i
i NIN=12 19 LEAN CLAY (CL), with Sand, brown, stiff, dry to moist
—1 19 X|N=51 1 SHALE, gray, hard, dry to moist
—  MN=o37
— 15 X(N=504" | 16
— 2 XN=505"
11 i LIMESTONE, gray, fine grained, slightly weathered, weak to
- 4JR=100 moderately strong rock
B 1 RQD =88
= 25 -4
I i R =100
1| RQD =92
= 30 .

Total Depth = 31 ft.

N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE

T - TXDOT CONE PENETRATION RESISTANCE

R - ROCK CORE RECOVERY

RQD - ROCK QUALITY DESIGNATION

REMARKS:
GPS COORDINATES: Lat. 41.305128, Long. -82.781567
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LOG OF BORING T-14

RRC Power & Energy, LLC
810 Hesters Crossing Rd, Suite 120
Round Rock, TX 78681

———

Telephone: (512) 992-2087

CLIENT: Apex Clean Energy, Inc
PROJECT: Emerson Creek Wind Project
LOCATION:  Erie and Huron Counties, OH
NUMBER: MD1901007

DATE(S) DRILLED: 4/2/2019

SHEET 1 of 1

FIELD DATA LABORATORY DATA DRILLING METHOD(S):
ATTERBERG Hollow Stem Auger
S LIMITS _ 5
i | 2 % @ % GROUNDWATER INFORMATION:

3 - § % % ol N Y - <:(' §§ = Groundwater enc_ountered at 115 ft. during drilling and not

2l = £ % = 8 8 (l% 3|2 ELch - QQ g measured immediately after drilling

= L DNBdDN = %) %) Zp | W < ZW

5 Lizaz |23 |<|<|ud |z82| z (22| 2

91 & |2 98% .5 g Sla|a |5z %@g 2 |£3| 2 | SURFACE ELEVATION (FT):

S 8 \&§/zare|S|w|p|p |88 |85 & [82| 5 DESCRIPTION OF STRATUM

SLA | 10 in. Topsoil
7- -Z N=8 LEAN CLAY (CL), trace Sand, light brown, medium stiff, moist

[ 5 XN=5 22

5_ IXIN=75/9" | 26 SHALE, dark gray, very hard, wet
—{ 10 XN=502"
— ] A
E_ _Z N = 50/2" Grading dry to moist, interbedded with occasional Clay seams
= 15 J(N=502"
— 0 XN=504" |13
—1 5 [X|N=505"
— 50 JN=503"

Auger Refusal at 30.5 ft.

N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE

T - TXDOT CONE PENETRATION RESISTANCE

R - ROCK CORE RECOVERY

RQD - ROCK QUALITY DESIGNATION

REMARKS:
GPS COORDINATES: Lat. 41.303804, Long. -82.696969
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LOG OF BORING T-15

SHEET 1 of 1

RRC Power & Energy, LLC
810 Hesters Crossing Rd, Suite 120
Round Rock, TX 78681

———

Telephone: (512) 992-2087

CLIENT: Apex Clean Energy, Inc
PROJECT: Emerson Creek Wind Project
LOCATION:  Erie and Huron Counties, OH
NUMBER: MD1901007

DATE(S) DRILLED: 4/1/2019

FIELD DATA LABORATORY DATA DRILLING METHOD(S):
ATTERBERG Hollow Stem Auger
S LIMITS _ 5
= |2 |3 _|L GROUNDWATER INFORMATION:
4 - § % 2 cl-L|Y e Z %Z g | Groundwater encountered at 2.5 ft. during drilling and measured at
2l = £ wl2]e|g =3 ot Lol 3 g 13.5 ft. immediately after drilling
S| L |Dladw | 2516l z5 |0k2| < |22
5 Lizaz |23 |<|<|ud |z82| z (22| 2
2| & |2|385,5|8 |8 2|2 |22 |282| £ |53| 3 | SURFACE ELEVATION (FT):
8| 8 \&/zacel| = | |pP|p|&R |8BE| B |82 5 DESCRIPTION OF STRATUM
LA ] 10 in. Topsoil
7- Nn=23 g6 LEAN CLAY (CL), with Sand, dark brown, very stiff, moist
— 5 X|N=505" |15 SHALE, gray, very hard, moist to wet
—  XN=s04"
= 1o XN=501" Grading light gray
— n=s03" gy
—{ 15 X(N=504" | 10 Grading gray
—{ 50 XN =504"
—{ ,5 XN =504"

Auger Refusal at 29 ft.

N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE

T - TXDOT CONE PENETRATION RESISTANCE

R - ROCK CORE RECOVERY

RQD - ROCK QUALITY DESIGNATION

REMARKS:
GPS COORDINATES: Lat. 41.303059, Long. -82.688400
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LOG OF BORING T-16 SHEET 1 of 1
CLIENT: Apex Clean Energy, Inc
RRC Power & Energy, LLC PROJECT:  Emerson Creek Wind Project
RR‘ ?{10 Hde;ter?( C_F;’(S%‘élsﬁ{d’ Suite 120 LOCATION:  Erie and Huron Counties, OH
ound Rock, )
sy Telephone: (512) 992-2087 NUMBER: ~ MD1301007
DATE(S) DRILLED: 4/1/2019
FIELD DATA LABORATORY DATA DRILLING METHOD(S):
ATTERBERG Hollow Stem Auger
< LIMITS <
= > 2R | o
z &) wo |2 > A
fw | 2 |3 | GROUNDWATER INFORMATION:
o & § % kY = <:(' £ Z | o | Groundwater encountered at 7 ft. during drilling and measured at 36
3 n o |35 o | E3 || & |29 S| ft. immediately after drill
2l =~ - e O |0 |E3 |k oa| S . immediately after drilling
= E1glé8, |8|3|6|5|gg|kg| = 23|82
202 < | < a 21z |z
91 & 21885 5|2 | 9|2 |a |22 |s82| £ |£5| 3 | SURFACE ELEVATION (FT):
O| w (g)aFmeg| Q x0 |[QEC| £ |G9| 2
n| o \o/Zarde| = |LL|PL| Pl | Ood |CwkE| v |[O%]| = DESCRIPTION OF STRATUM
B = 6 in. Topsoil
/- KN=6 24 FAT CLAY (CH), with Sand, dark brown, medium stiff to stiff, dry
/: 1] to moist
Z- 5 AXN=11 16 Grading trace Gravel
= N=s03" SHALE, dark brown hard, dry to moist
5- 10 :X N=50/2" | 11 Grading dark gray
=  Xn=s02
— 15 X(N=501"
= 20 [XN=s504"
5 25 XN =5002"
E' 30 N=503" | 5
=1 XN = 503"
= * -X A 4
— =IN = 50/3"
Auger Refusal = 39.5 ft.

N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE

T - TXDOT CONE PENETRATION RESISTANCE

R - ROCK CORE RECOVERY

RQD - ROCK QUALITY DESIGNATION

REMARKS:
GPS COORDINATES: Lat. 41.301861, Long. -82.683923
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LOG OF BORING T-17

SHEET 1 of 1

Telephone: (512) 992-2087

RRC Power & Energy, LLC
810 Hesters Crossing Rd, Suite 120
Round Rock, TX 78681

———

CLIENT: Apex Clean Energy, Inc
PROJECT: Emerson Creek Wind Project
LOCATION:  Erie and Huron Counties, OH
NUMBER: MD1901007

DATE(S) DRILLED: 5/22/2019 - 5/23/2019

I]]

FIELD DATA LABORATORY DATA DRILLING METHOD(S):
ATTERBERG Hollow Stem Auger: 0 to 11 ft., 19 to 38 ft.; NX Wet Rock Coring:
— LIMITS | 11to 191t
= e |w s
= n 5|3 |
w | 2 g @ g GROUNDWATER INFORMATION:
o - & § % £l |¥ = <:(' 2 g | Groundwater encountered at 7 ft. during drilling prior to the
gl = L 3 Jlo|C|ED g | & g g | & | introduction of drilling fluid
s| £ |o|58 x| o|E|FE|29 25| & |z | O
S| = |4(832 2|3 |2|%2 |88 |x92| z |29]|2
2| B |2(380.5| 215 el |22 (502| £ |23| 2 [ SURFACE ELEVATION (FT):
S 8 \&/zarel| = ||p|p| B2 (85| 6K |BE| S DESCRIPTION OF STRATUM
i 4 \1in. Topsoil
- HN=4 LEAN CLAY (CL), with Sand, brown, soft to hard, dry to moist
[ 5 XNn=2 26
B P = N/A*
i 10 XN =93/10" | 14 Grading trace Gravel
| i LIMESTONE, gray, fine grained, moderately weathered, weak to
B AIrR=7 moderately strong rock
B 4JRQD=0
= 15 -
- J4IRr=3
4JRQD =0
— 20 X(N=41 SHALE, brown, medium hard, dry to moist, with occasional Gravel
= 5 X(N=44 | 11]28] 18|10 65
— 30 X(N=949" Grading grayish black, moist
— 35 X(N=504"

Auger Refusal at 38 ft.

N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE

T - TXDOT CONE PENETRATION RESISTANCE

R - ROCK CORE RECOVERY

RQD - ROCK QUALITY DESIGNATION

REMARKS:
GPS COORDINATES: Lat. 41.297773, Long. -82.741589
*No Recovery
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LOG OF BORING T-18

SHEET 1 of 1

RRC Power & Energy, LLC
810 Hesters Crossing Rd, Suite 120
Round Rock, TX 78681

———

Telephone: (512) 992-2087

CLIENT: Apex Clean Energy, Inc
PROJECT: Emerson Creek Wind Project
LOCATION:  Erie and Huron Counties, OH
NUMBER: MD1901007

DATE(S) DRILLED: 4/3/2019 - 4/4/2019

FIELD DATA LABORATORY DATA DRILLING METHOD(S):
ATTERBERG Hollow Stem Auger
S LIMITS 5
w | 2 % @ g GROUNDWATER INFORMATION:

3 - § % % ol N Y e % §§ § Gr_oundw_ater encount_e_red at 7 ft. during driling and measured at 24

2l e |, £ % = 8 8 ('7—)8 8,{; - Q0| & ft. immediately after drilling

= w DD %) = %) [} 4 a w =)

5 Lizaz |23 |<|<|ud |z82| z (22| 2

2| E [2]983.4 2|S|ala|22 %@g 2 |£3| 2 | SURFACE ELEVATION (FT):

8| 8 \&/zacel| = | |pP|p|&R |8BE| B |82 5 DESCRIPTION OF STRATUM
LA ] 10 in. Topsoil
7- -Z N=7 LEAN CLAY (CL), trace Sand, light brown, medium stiff to stiff, wet

[ 5 M(N=14 |14
— IXIN=23 WEATHERED SHALE, gray, hard, dry to moist
=I 10 :X N =48 6
— IXIN =81 SHALE, gray, hard, dry to moist
= 5 Xn=79 10
= 0 X(N=o6ss"
=I ] A\ 4
— 25 (N=503"
— 30 (N=502"
— 35 )(N=505" |16
— 4 (N=505"
— B=IN = 50/2"
Auger Refusal = 44.5 ft.

N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE

T - TXDOT CONE PENETRATION RESISTANCE

R - ROCK CORE RECOVERY

RQD - ROCK QUALITY DESIGNATION

REMARKS:
GPS COORDINATES: Lat. 41.294908, Long. -82.754023
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LOG OF BORING T-19

SHEET 1 of 1

RRC

RRC Power & Energy, LLC

810 Hesters Crossing Rd, Suite 120

Round Rock, TX 78681
Telephone: (512) 992-2087

CLIENT: Apex Clean Energy, Inc
PROJECT: Emerson Creek Wind Project
LOCATION:  Erie and Huron Counties, OH
NUMBER: MD1901007

DATE(S) DRILLED: 5/23/2019

ﬂ]

FIELD DATA LABORATORY DATA DRILLING METHOD(S):
ATTERBERG Hollow Stem Auger
< LIMITS _ <
= - |2 2 |2 | & | GROUNDWATER INFORMATION:
z = s . w = . . . -
3 r 3 % 8 % > E % e % i CZJ § No groundwater encountered during or immediately after drilling
S| E |2]53 Blo|E|E|28 |9Fg| & (23| ¢
5| = |S(528 <|2 |3 |2 |2 |58 (5222 |22 3
2| B | gﬁg\o; 213 g a2 |22 %g% g 1232 SURFACE ELEVATION (FT):
S 8 \&/zarel| = ||p|p| B2 (85| 6K |BE| S DESCRIPTION OF STRATUM
7- i \3 in. Topsoil
- -Z N=8 17 LEAN CLAY (CL), with Sand, brown, medium stiff to very stiff, dry
. i to moist
[ 5 XN=20
—1 X[N=39 15 WEATHERED SHALE, dark gray, hard, dry to moist
=I 10 :X N=35
—  n=51 9
4 15 XN=38 SANDY LEAN CLAY, trace Gravel, dark gray, hard, dry to moist
[ 20 X(N=6312"
[ 25 X(N=63 9
: 30 :Z N =66
— 35 X|N=69 SHALE, gray, hard, dry to moist
— 4 DX(N=504"
— 45 D(N=504"

Auger Refusal at 48 ft.

N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE

T - TXDOT CONE PENETRATION RESISTANCE

R - ROCK CORE RECOVERY

RQD - ROCK QUALITY DESIGNATION

REMARKS:
GPS COORDINATES: Lat. 41.295016, Long. -82.737826
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LOG OF BORING T-20

SHEET 1 of 1

RRC

RRC Power & Energy, LLC
810 Hesters Crossing Rd, Suite 120
Round Rock, TX 78681

CLIENT: Apex Clean Energy, Inc
PROJECT: Emerson Creek Wind Project
LOCATION:  Erie and Huron Counties, OH

Telephone: (512) 992-2087 NUMBER: ~ MD1901007
DATE(S) DRILLED: 5/24/2019
FIELD DATA LABORATORY DATA DRILLING METHOD(S):
ATTERBERG Hollow Stem Auger: 0 to 4 ft.; NX Wet Rock Coring: 4 to 32 ft.
Q LIMITS 5
= 3 S5 |
i | 2 % @ % GROUNDWATER INFORMATION:
3 o § % % = N Y - <:(' ECZJ g | No g_rpundwater encountered during drilling prior to the introduction
Q| =~ b nl2le|8|Ex|act| Y |pa]| & | ofdriling fluid
S| L |o|kg x| o|E|FE|29 25| & |z | O
S| = |4(832 2|3 |2|%2 |88 |x92| z |29]|2
2| B |2(380.a| 215 el |22 (502| £ |23| 2 [ SURFACE ELEVATION (FT):
2 8 \&/zacal| S |w|r|p| B2 |85l B |82 S DESCRIPTION OF STRATUM
7- in \2 in. Topsoil /1
- —X N=16 21 SANDY LEAN CLAY (CL), brown, very stiff, dry to moist
[ 5 ] YN = 50/3" \LIMESTONE, brown, very hard, dry to moist /]
| i E 5D4§ s | LIMESTONE, light brown, fine grained, slightly to moderately
- -+ - weathered, weak to moderately strong rock
- 4Ir=73
- 10 JJRQD =36
I i R =68
- 15 4JRQD =12 166 | 923.04 0.0
I i R=94
20 4{JRQD=23
[ TIr=83
B JJRQD =25
- 25 4JR=100
B 41 RQD =44
I i |
- 30 JJRQD=33

Total Depth = 32 ft.

N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE

T - TXDOT CONE PENETRATION RESISTANCE
R - ROCK CORE RECOVERY

RQD - ROCK QUALITY DESIGNATION

REMARKS:
GPS COORDINATES: Lat. 41.291780, Long. -82.735204
Auger refusal at 9 ft.; Offset and drill to 32 ft. *Denotes Total Unit Weight.
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LOG OF BORING T-21

810 Hesters Crossing Rd, Suite 120

RRC Power & Energy, LLC
RRC Round Rock, TX 78681
o

CLIENT: Apex Clean Energy, Inc
PROJECT: Emerson Creek Wind Project
LOCATION:  Erie and Huron Counties, OH

SHEET 1 of 1

Telephone: (512) 992-2087 NUMBER:  MD1301007
DATE(S) DRILLED: 4/4/2019 - 4/6/2019
FIELD DATA LABORATORY DATA DRILLING METHOD(S):
ATTERBERG Hollow Stem Auger: 0 to 10 ft.; NX Wet Rock Coring: 10 to 30 ft.
= [ LMITS =
s 9 ® y s
= n g |2 |3 :
w E |z x (3 L GROUNDWATER INFORMATION:
3 - § % % ol N Y - <:(' ECZJ = Qroundwater enqo_unter_ed at 5 ft. during drilling prior to the
e ~ el nl2lelg|El3 |att| E |wa| S | introduction of driling fluid
=| & (pl2ge |515|5 |2 |22 8685 |28|¢
o| £ |213%25 =|F |2 |3|3|82|E2a| 2 |22 | o ]
2 E % %§g$8 g S |a |’ Eé %E% é %8 2 SURFACE ELEVATION (FT):
o»| o \w/Zarexg| = |LL|PL|PlI|Gad |[OnE| » |OL| = DESCRIPTION OF STRATUM
SUA i 10 in. Topsoil
7- X N=5 24 LEAN CLAY (CL), with Sand, light gray to brown, medium stiff,
i ] moist
— 5 X|N=53 ¥ SHALE, dark gray, hard to very hard, moist to wet
%: :X N = 50/2" Grading dry to moist
== [N XIN =50/1"
N i LIMESTONE, gray, fine grained, moderately weathered, weak
B 4IrR =100 rock, vertical fracture from 12 to 13 ft.
B | JRQD =48
= 15 .
JIR=42
4 JRQD =23
= 20 .
B 4R =100
B | JRQD =42
25 . .
i Grading highly weathered
B 4R =100
- J|RQD =42
30

Total depth = 30 ft.

N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE

T - TXDOT CONE PENETRATION RESISTANCE

R - ROCK CORE RECOVERY

RQD - ROCK QUALITY DESIGNATION

REMARKS:
GPS COORDINATES: Lat. 41.286773, Long. -82.755319
Auger refusal at 10 ft.; offset 30 ft. east of stake for coring.
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LOG OF BORING T-22 SHEET 1 of 1
CLIENT: Apex Clean Energy, Inc
RRC Power & Energy, LLC PROJECT:  Emerson Creek Wind Project
RR‘ %10 Hde;teri C'F;)(S%]ggﬁ{d’ Suite 120 LOCATION:  Erie and Huron Counties, OH
ound Rock, .
sy Telephone: (512) 992-2087 NUMBER:  MD1301007
DATE(S) DRILLED: 4/4/2019
FIELD DATA LABORATORY DATA DRILLING METHOD(S):
ATTERBERG Hollow Stem Auger
< LIMITS <
= 3 Slg |y
L | 2 g @ g GROUNDWATER INFORMATION:
o & § % kY = <:(' £ Z | o | Groundwater encountered at 14 ft. during drilling and not measured
3 n o |2 o |E3 |3.C] & |22 & | immediately after drilli
ol =~ - o O |G |E3 |aL o3| & | immediately after drilling
S| £ |g/e8. |2/5|%|% |25 |85g| < |23 ¢
J(292 < | < |Wg 28] z |2
o £ |2/333 5|6 |S |2 |3 |22|282| £ |22 |9 | SURFACE ELEVATION (FT):
o & (Z)2Fa=g| o o |[oED| E |69 2
o| @ \&/zared| = |LL|PL|Pl|G& |ObE| & |OL| =S DESCRIPTION OF STRATUM
SUAL il 10 in. Topsoil
7- —X N=7 24 LEAN CLAY (CL), trace Sand, dark brown, medium stiff to hard,
i 7 wet
[ 5 Xn=8 17 Grading trace Sand, brown, dry to moist
. HN=27 Grading dark grayish brown
[ 10 XN=30 |30
[ Xn=38
L 15 N=50/5" | 12 SHALE, dark gray, hard, dry to moist

Auger Refusal at 19 ft.

N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE

T - TXDOT CONE PENETRATION RESISTANCE

R - ROCK CORE RECOVERY

RQD - ROCK QUALITY DESIGNATION

REMARKS:
GPS COORDINATES: Lat. 41.284045, Long. -82.736863
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LOG OF BORING T-23

SHEET 1 of 1

RRC

RRC Power & Energy, LLC

810 Hesters Crossing Rd, Suite 120

Round Rock, TX 78681

CLIENT: Apex Clean Energy, Inc
PROJECT: Emerson Creek Wind Project
LOCATION:  Erie and Huron Counties, OH

Telephone: (512) 992-2087 NUMBER:  MD1301007
DATE(S) DRILLED: 4/16/2019
FIELD DATA LABORATORY DATA DRILLING METHOD(S):
ATTERBERG Hollow Stem Auger: 0 to 8 ft.; NX Wet Rock Coring: 8 to 23 ft.
Q LIMITS 3
= 5 g |
= L | 2 2 |2 | & | GROUNDWATER INFORMATION:
ZlE|2|=> Elw | 2 (EZ No groundwater encountered during drilling prior to the introduction
s - | |.k 81213525 (2.E] £ |Eg| & | ofdrling fuid S engp
2| F |olkg BlolE|F |28 |2Eg| & |26 0
S| = |4(832 2|3 |2|%2 |88 |x92| z |29]|2
2| B |2(380.a| 215 el |22 (502| £ |23| 2 [ SURFACE ELEVATION (FT):
S 8 \&§/zare|S|w|p|p |88 |85 & [82| 5 DESCRIPTION OF STRATUM
SUA i 10 in. Topsoil
7- —X N=5 25 LEAN CLAY (CL), trace Sand, brown, medium stiff to stiff, wet
[ 5 XN=26 Grading with Sand, dark gray, dry to moist
= XIN=50/4" | 6 SHALE, gray, hard, dry to moist
—+ : SHALE, gray, very fine grained slight to moderately weathered,
— 10 JJR=60 very weak to weak rock
E- 7 RQD =0
— 15 {|r=93
5 4IRQD=0
E- 20 i R =100
5 4IRQD =0
E_ 25 4R =100
— 4| RQD =67

Total Depth = 28 ft.

N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE

T - TXDOT CONE PENETRATION RESISTANCE

R - ROCK CORE RECOVERY

RQD - ROCK QUALITY DESIGNATION

REMARKS:
GPS COORDINATES: Lat. 41.263784, Long. -82.757024
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LOG OF BORING T-25

SHEET 1 of

RRC

RRC Power & Energy, LLC

810 Hesters Crossing Rd, Suite 120

Round Rock, TX 78681

CLIENT: Apex Clean Energy, Inc
PROJECT: Emerson Creek Wind Project
LOCATION:  Erie and Huron Counties, OH

Telephone: (512) 992-2087 NUMBER: ~ MD1901007
DATE(S) DRILLED: 4/27/2019
FIELD DATA LABORATORY DATA DRILLING METHOD(S):
ATTERBERG Hollow Stem Auger: 0 to 16 ft.; NX Wet Rock Coring: 16 to 31 ft.
Q LIMITS 3
S o S5 |
i | 2 g @ g GROUNDWATER INFORMATION:
. ElE|Z2|x> Flw ~| = £ Z | o | Groundwater encountered at 4.5 ft. during drilling prior to the
[ = — = > > < o =
o - . 15|00 |Ea || & g | & | introduction of drilling fluid
e} = Lo w ®» O T = |99
S| |2|e2e c|S|5|5|2a|8EZ| < |2g] 2
o| £ |2(388 %5 |3 |2 |3 |52 (552 £ |£2| 3 | SURFACE ELEVATION (FT):
o w \x)or-@sg| Q o |9FC| E |39 | Z
| o \o/Zarge| = |LL|PL| Pl | od |OnkE| v |[O%]| = DESCRIPTION OF STRATUM
i 4 \1in. Topsoil
[ Xn=6 18

SANDY LEAN CLAY (CL), brown, medium stiff, moist to wet

o 5 XIN=7 CLAYEY SAND (SC), brown, very loose to very dense, moist to
/- - wet, fine to coarse grained
% =2
/%/ 10 HN=504" | 17
é DN =5012"
/ 15 PN =2500"
)
R i LIMESTONE, gray, fine grained, slightly to moderately weathered,
B dIrR=84 weak to moderately strong rock, slightly vuggy
B J{JRQD =55
= 20 .
I i R=99
4JRQD =79
= 25 -4
I {lr=96
B | JRQD =83
= 30 .

Total Depth = 31 ft.

N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE

T - TXDOT CONE PENETRATION RESISTANCE

R - ROCK CORE RECOVERY

RQD - ROCK QUALITY DESIGNATION

REMARKS:
GPS COORDINATES: Lat. 41.256898, Long. -82.811454
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LOG OF BORING T-25-B1

SHEET 1 of 1

RRC

RRC Power & Energy, LLC

810 Hesters Crossing Rd, Suite 120

Round Rock, TX 78681

CLIENT: Apex Clean Energy, Inc
PROJECT: Emerson Creek Wind Project
LOCATION:  Erie and Huron Counties, OH

Telephone: (512) 992-2087 NUMBER:  MD1301007
DATE(S) DRILLED: 8/19/2021
FIELD DATA LABORATORY DATA DRILLING METHOD(S):
ATTERBERG Hollow Stem Auger: 0 to 10 ft.; NX Wet Rock Coring: 10 to 35 ft.
Q LIMITS 3
= 3 S5 |
i | 2 g @ % GROUNDWATER INFORMATION:
3 r § % % % > E Wy e % % CZJ § No groundwater encountered prior to the introduction of drilling fluid
om [ I e w = = 7 \Dr [OX% :
al g |2 9595 g gl2|2]|°%2 |2 gg 2 Lg(%) 2 | SURFACE ELEVATION (FT):
2 8 \&/zacal| S |w|r|p| B2 |85l B |82 S DESCRIPTION OF STRATUM
i 4 \1in. Topsoil
- —Z N=5 20 LEAN CLAY (CL), with Sand, dark gray, medium stiff to very stiff,
. i dry to moist
[ 5 N=9
[ XN=20
10 BJN=50/4" SHALE, dark gray, very hard, dry to moist
E LIMESTONE, dark gray, fine grained, slightly weathered, very
4R =100 weak rock
4IRQD =7
15
4R =100 Grading light gray, fine to medium grained, fresh to slightly
i JJRQD =57 weathered, weak to moderately strong rock
= 20 - =
: 1r=100 2in. vuggy seam at 21 ft.
B 4 RQD =63
25 1 6 in. Mudstone layer at 24.5 ft.
B 4R =100
B 4JRQD =43
= 30 - =
- 4R =100
— TR =53 SHALE, dark gray, fine grained, moderately to highly weathered,
—— 35 extremely weak to very weak rock

Total Depth = 35 ft.

N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE

T - TXDOT CONE PENETRATION RESISTANCE

R - ROCK CORE RECOVERY

RQD - ROCK QUALITY DESIGNATION

REMARKS:
GPS COORDINATES: Lat. 41.256828, Long. -82.811403




LOG OF BORING T-25-B2

SHEET 1 of 1

RRC

RRC Power & Energy, LLC
810 Hesters Crossing Rd, Suite 120
Round Rock, TX 78681

CLIENT: Apex Clean Energy, Inc
PROJECT: Emerson Creek Wind Project
LOCATION:  Erie and Huron Counties, OH

RENEWABLE LOG - LOG A GNNLO1.GDT - 9/13/21 15:59 - R\OPERATIONS\OP2\02 DESIGN\GEOTECHNICAL\G DRIVE\GINT\PROJECTS\2019\EMERSON CREEK - MD1901007\EMERSON CREEK - MD1901007.GPJ

Telephone: (512) 992-2087 NUMBER:  MD1301007
DATE(S) DRILLED: 8/19/2021 - 8/20/2021
FIELD DATA LABORATORY DATA DRILLING METHOD(S):
ATTERBERG Hollow Stem Auger: 0 to 10.5 ft.; NX Wet Rock Coring: 10.5 to 35.5
< |__LIMITS S|
i | 2 g @ % GROUNDWATER INFORMATION:
3 & § % % % > E = e % Eczy § No groundwater encountered prior to the introduction of drilling fluid
[a1] o o p w = = = (2% [O)%) X
S| E |E]983.4| 2|2 a ]| 25 |282| 5 |25 |3 [ SURFACE ELEVATION (FT):
S 8 \&§/zare2|S|w|p|p |88 |85 5 |82 DESCRIPTION OF STRATUM
i 4 \1in. Topsoil
- -X N=8 LEAN CLAY (CL), trace Sand, dark brown, medium stiff, dry to
. 1 moist
L 5 XIN=7 17
IXIN=7 CLAYEY SAND (SC), dark brown, loose, moist, fine grained
10 4 |N=503" LIMESTONE, dark brown, very hard, dry to moist
7 LIMESTONE, dark brown, fine grained, moderately to highly
JIRrR =100 weathered, extremely weak rock
JJRQD=0
- 15 1|
- R 2532042 174 11073.74 0.0 Grading gray, fine to medium grained, fresh to slightly weathered,
i ] weak to strong rock
- 20 1
i 1IrR=100
R JJRQD =82
- 25 1
B b 1.5 ft. Mudstone layer at 25.5 ft.
i 1IrR=100
B JJRQD =45
30 1]
gj 1IrR=100
— 25 JER=57 SHALE, dark gray, fine grained, moderately weathered, extremely

weak to very weak rock
Total Depth = 35.5 ft.

N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE

T - TXDOT CONE PENETRATION RESISTANCE
R - ROCK CORE RECOVERY

RQD - ROCK QUALITY DESIGNATION

REMARKS:
GPS COORDINATES: Lat. 41.257006, Long. -82.811414
*Denotes Total Unit Weight
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LOG OF BORING T-25-B3

SHEET 1 of 1

RRC Power & Energy, LLC
810 Hesters Crossing Rd, Suite 120
Round Rock, TX 78681

———

Telephone: (512) 992-2087

CLIENT: Apex Clean Energy, Inc
PROJECT: Emerson Creek Wind Project
LOCATION:  Erie and Huron Counties, OH
NUMBER: MD1901007

DATE(S) DRILLED: 8/18/2021 - 8/19/2021

FIELD DATA LABORATORY DATA
ATTERBERG

Q LIMITS 5
< S |w &

— > e |
pra & w2 Y
] x |2 ]
Zle E £ S |do| @

== | > Elw | =2 z
2 - SI2|3|E|>x|> F| 2 |E5]| 8
8 - e nl2le|¢ ':8 ol L}t ool o
L E|lE|@ ; = ;
S| E |ele8e |2|2|5 |5 |25 |058| < |22

> T |5(2a2 | P < | < |Wo |32 =z |22
* (623 ¥ L |9 |2 |4 |0z|aG2| 5 22| 9
- = J03J oA~ 2] — o o ) §LUZ é z2 2
5| & |2)Brasg| o o |QES| E |89 2
n| & \v/Zargx| = |LL|{PL| Pl | ad |[Owk| v |[O%]| =

DRILLING METHOD(S):

Hollow Stem Auger: 0 to 10.5 ft.; NX Wet Rock Coring: 10.5 to 35.5
ft.

GROUNDWATER INFORMATION:

Groundwater encountered at 8.5 ft. during drilling prior to the
introduction of drilling fluid

SURFACE ELEVATION (FT):

DESCRIPTION OF STRATUM

T
L)

>
z
1l
>

\1in. Topsoil
LEAN CLAY (CL), with Sand, dark gray, stiff, moist

L 5 N=5 SANDY LEAN CLAY (CL), dark gray, medium stiff, moist
7 B NXIN=7 v 18 CLAYEY SAND (SC), brown, loose to very dense, moist, fine
é: 10 :§ N = 50/3" grained
— 7] SHALE, dark gray, fine grained, slightly to moderately weathered,
— T1Ir=100 very weak rock
—1  J|rap=o0
— 15 }

- 1lr=100 LIMESTONE, gray, fine grained, slightly weathered, weak to

i JIraD =69 moderately strong rock

I § Grading fine to medium grained

i 1Ir=100

R JJRQD =92

L 25 6 in. Mudstone layer at 24 ft.

| i R = 100 6 in. Mudstone layer at 26 ft.

1lRaD = 58 Vertical fractures at 27.5 ft.

i- " _
— 4R =100 SHALE, dark gray, fine grained, highly weathered, extremely weak
; 35 4 RQD =42 rock

Total Depth = 35.5 ft.

N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE

T - TXDOT CONE PENETRATION RESISTANCE

R - ROCK CORE RECOVERY

RQD - ROCK QUALITY DESIGNATION

REMARKS:
GPS COORDINATES: Lat. 41.256940, Long. -82.811487
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LOG OF BORING T-26

SHEET 1 of 1

810 Hesters Crossing Rd, Suite 120

RRC Power & Energy, LLC
RRC Round Rock, TX 78681
o

CLIENT: Apex Clean Energy, Inc
PROJECT: Emerson Creek Wind Project
LOCATION:  Erie and Huron Counties, OH

I]]

Telephone: (512) 992-2087 NUMBER:  MD1301007
DATE(S) DRILLED: 4/29/2019
FIELD DATA LABORATORY DATA DRILLING METHOD(S):
ATTERBERG Hollow Stem Auger
Q LIMITS 3
= 5 g |
w | 2 % g_|u GROUNDWATER INFORMATION:
r ElE|Z2|x> Flw ~| = £ Z | o | Groundwater encountered at 15 ft. during drilling and not measured
- = | J | E]> > F| < |a S
2| =~ L 3 J|lo|C|E3|att| v |6 g | « | immediately after drilling
=| £ |gl22, |5/5|6 (0|23 |068| 5 |23|¢
Hlzaz . <| < a} 21 z |2
91 & 21885 5|2 | 9|2 |a |22 |s82| £ |£5| 3 | SURFACE ELEVATION (FT):
O| w (g)aFmeg| Q x0 |QFC| £ |09 | Z
n| 0 \v/Zargg| Z |LL|{PL| Pl | od |[OQwk| v |OX]| = DESCRIPTION OF STRATUM
i 4 \3 in. Topsoil
7- —Z N=5 27 LEAN CLAY (CL), with Sand, brown to gray, medium stiff to stiff,
. i moist
[ 5 XN=11 31
—1 XN = 50/5" SHALE, dark brown to gray, very hard, dry to moist
—{ 10 XN=503"
=  Xn=s04"
— 15 X(N=505" ¥ 5
= ,, XN=s502"
5 25 XN =5002"
== DN = 5072

Auger Refusal at 31 ft.

N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE

T - TXDOT CONE PENETRATION RESISTANCE

R - ROCK CORE RECOVERY

RQD - ROCK QUALITY DESIGNATION

REMARKS:
GPS COORDINATES: Lat. 41.255529, Long. -82.804800
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LOG OF BORING T-26-B1

SHEET 1 of 1

RRC

RRC Power & Energy, LLC

810 Hesters Crossing Rd, Suite 120

Round Rock, TX 78681

CLIENT: Apex Clean Energy, Inc
PROJECT: Emerson Creek Wind Project
LOCATION:  Erie and Huron Counties, OH

Telephone: (512) 992-2087 NUMBER:  MD1301007
DATE(S) DRILLED: 8/23/2021
FIELD DATA LABORATORY DATA DRILLING METHOD(S):
ATTERBERG Hollow Stem Auger: 0 to 10.5 ft; NX Wet Rock Coring: 10.5 to 35.5
< [ LmiTs S|
= 3 S5 |
i | 2 g @ % GROUNDWATER INFORMATION:
r o § E % = N Y - <:(' ECZJ g | No groundwater encountered prior to the introduction of drilling fluid
gl £ £ wlal2]19]83|3z5] & |22 5
S| 2 |9]282 .|5|3|2|2|28 o2 s |28z
S| E |E]983.4| 2|2 a ]| 25 |282| 5 |25 |3 [ SURFACE ELEVATION (FT):
S 8 \&§/zare2|S|w|p|p |88 |85 5 |82 DESCRIPTION OF STRATUM
7_ ] \3 in. Topsoil
- —X N=13 LEAN CLAY (CL), trace Sand, brown, medium stiff to hard, dry to
. i moist
[ 5 XN=7 20
L Xn=6111
L 10 PN =502" LIMESTONE, dark gray, very hard, dry to moist
B 7 LIMESTONE, dark gray, fine grained, slightly to moderately
i JIrR=93 weathered, extremely weak to very weak rock
JJRQD=0
- 15 1|
i 1IrR=100
B JJRQD=0
- 20 1
i 1IrR=100
R JJRQD =28
- 25 1
i 1IrR=100
R JJRQD =48
30 1]
i 1IrR=100
i JJRQD =90 Grading light gray, fine to medium grained, fresh to slightly
L 35 - weathered, weak to moderately strong rock

Total Depth = 35.5 ft.

N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE

T - TXDOT CONE PENETRATION RESISTANCE

R - ROCK CORE RECOVERY

RQD - ROCK QUALITY DESIGNATION

REMARKS:
GPS COORDINATES: Lat. 41.255439, Long. -82.804806
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LOG OF BORING T-26-B2

SHEET 1 of 1

RRC

RRC Power & Energy, LLC

810 Hesters Crossing Rd, Suite 120

Round Rock, TX 78681
Telephone: (512) 992-2087

CLIENT: Apex Clean Energy, Inc
PROJECT: Emerson Creek Wind Project
LOCATION:  Erie and Huron Counties, OH
NUMBER: MD1901007

DATE(S) DRILLED: 8/24/2021

DRILLING METHOD(S):
Hollow Stem Auger: 0 to 10 ft; NX Wet Rock Coring: 10 to 35 ft.

GROUNDWATER INFORMATION:
No groundwater encountered prior to the introduction of drilling fluid

SURFACE ELEVATION (FT):

DESCRIPTION OF STRATUM

NI DX X
z
1l
o

FIELD DATA LABORATORY DATA
ATTERBERG

Q LIMITS 5
< S |w &

— > e |
pra & w2 Y
] x |2 ]
Zle E £ S |do| @

== | > Elw | =2 z
2 - SI2|3|E|>x|> F| 2 |E5]| 8
8 - L nl2le|¢ ':8 ol L}t oo | N
[ = = . D :
S| E |ele8e |2|2|5 |5 |25 |058| < |22

> T |9|292 .| P < | < |wWwg |xz2| z [Z2
* (623 ¥ L |9 |2 |4 |0z|aG2| 5 22| 9
- = J03J oA~ 2] — o o ) §LUZ é z2 2
5| & |2)Brasg| o o |QES| E |89 2
n| & \v/Zargx| = |LL|{PL| Pl | ad |[Owk| v |[O%]| =

\3 in. Topsoil
LEAN CLAY (CL), with Sand, dark brown, stiff to hard, dry to moist

5
N = 50/3"
[ [ ] 10 SyN=503" 3 LIMESTONE, dark gray, very hard, dry to moist
- E LIMESTONE, dark gray, fine to medium grained, moderately to
i PRz 100 highly weathered, extremely weak rock
| JIR®=0 2 in. Mudstone seam at 13 ft.
= 15 .
- b 2 in. Mudstone seam at 15.5 ft.
4R =100
i ] RQD=0 Grading fresh to slightly weathered, weak to moderately strong
- 20 -H rock
B 4R =100
B 4 RQD =28
25
B 4R =100
B 4 RQD =45
= 30 .
: JIrR=95
4JRQD =77
35

Total Depth = 35 ft.

N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE

T - TXDOT CONE PENETRATION RESISTANCE

R - ROCK CORE RECOVERY

RQD - ROCK QUALITY DESIGNATION

REMARKS:
GPS COORDINATES: Lat. 41.255541, Long. -82.804950




RENEWABLE LOG - LOG A GNNLO1.GDT - 9/13/21 15:59 - R\OPERATIONS\OP2\02 DESIGN\GEOTECHNICAL\G DRIVE\GINT\PROJECTS\2019\EMERSON CREEK - MD1901007\EMERSON CREEK - MD1901007.GPJ

LOG OF BORING T-26-B3

SHEET 1 of 1

RRC

RRC Power & Energy, LLC

810 Hesters Crossing Rd, Suite 120

Round Rock, TX 78681
Telephone: (512) 992-2087

CLIENT: Apex Clean Energy, Inc
PROJECT: Emerson Creek Wind Project
LOCATION:  Erie and Huron Counties, OH
NUMBER: MD1901007

DATE(S) DRILLED: 8/23/2021

FIELD DATA LABORATORY DATA DRILLING METHOD(S):
ATTERBERG Hollow Stem Auger: 0 to 10 ft; NX Wet Rock Coring: 10 to 35 ft.
Q LIMITS _ 3
= 3 S5 |
i | 2 % @ % GROUNDWATER INFORMATION:
r o § § % sk |Y = <:(' ECZJ g | No groundwater encountered prior to the introduction of drilling fluid
(e} s 5 O|Eo || w «
2| £ |nl5g wial|e|e|ad|8Eg| & |22]
5| = [Y]222 |2 |3|2|2 |88 (825 z |22 5
2| F | gég\o; g S|z |& E% %g% g %8 2 SURFACE ELEVATION (FT):
21 8 \&/zacal|S|w|r|p| &2 |85E| & |82 S DESCRIPTION OF STRATUM
7_ ] \3 in. Topsoil
- —X N=9 LEAN CLAY (CL), trace Sand, dark gray, medium stiff to hard, dry
. i to moist
[ 5 XN=6
[ XN=s01" | 19
10 ByN=50/5" SHALE, dark gray, very hard, dry to moist
E LIMESTONE, dark gray, fine grained, fresh to slightly weathered,
4IR=90 weak to moderately strong rock
JJRQD=0
15
4R =100
4JRQD =0
= 20 .
B 4R =100
B 4 JRQD =30
25
B 4R =100
B | JRQD =40
= 30 .
I i EQzD1 2095 Grading gray, fresh
35

Total Depth = 35 ft.

N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE

T - TXDOT CONE PENETRATION RESISTANCE

R - ROCK CORE RECOVERY

RQD - ROCK QUALITY DESIGNATION

REMARKS:
GPS COORDINATES: Lat. 41.255516, Long. -82.804649
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LOG OF BORING T-27

SHEET 1 of 1

RRC Power & Energy, LLC
810 Hesters Crossing Rd, Suite 120
Round Rock, TX 78681

———

Telephone: (512) 992-2087

CLIENT: Apex Clean Energy, Inc
PROJECT: Emerson Creek Wind Project
LOCATION:  Erie and Huron Counties, OH
NUMBER: MD1901007

DATE(S) DRILLED: 4/17/2019

FIELD DATA LABORATORY DATA
ATTERBERG

Q LIMITS 5
< S |w &

— > e |
pra & w2 Y
] x |2 ]
Zle E £ S |do| @

== | > Elw | =2 z
2 - SI2|3|E|>x|> F| 2 |E5]| 8
8 - e nl2le|¢ ':8 ol L}t ool o
L E|lE|@ ; = ;
S| E |ele8e |2|2|5 |5 |25 |058| < |22

> T |5(2a2 | P < | < |Wo |32 =z |22
* (623 ¥ L |9 |2 |4 |0z|aG2| 5 22| 9
- = J03J oA~ 2] — o o ) §LUZ é z2 2
5| & |2)Brasg| o o |QES| E |89 2
n| & \v/Zargx| = |LL|{PL| Pl | ad |[Owk| v |[O%]| =

DRILLING METHOD(S):
Hollow Stem Auger: 0 to 7 ft.; NX Wet Rock Coring: 7 to 27 ft.

GROUNDWATER INFORMATION:

No groundwater encountered during drilling prior to the introduction
of drilling fluid

SURFACE ELEVATION (FT):

DESCRIPTION OF STRATUM

T T
-
<]
z
1
IS
N
=

LEAN CLAY (CL), with Sand, brown, soft, moist to wet

N =46

T
o

=N = 50/5"

)|

WEATHERED SHALE, dark gray, hard, dry to moist

R=0
HRQD =0

10

15

20

25

SHALE, gray, fine grained, moderately to highly weathered, very
weak rock

Total Depth = 27 ft.

N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE

T - TXDOT CONE PENETRATION RESISTANCE

R - ROCK CORE RECOVERY

RQD - ROCK QUALITY DESIGNATION

REMARKS:
GPS COORDINATES: Lat. 41.247740, Long. -82.775587
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LOG OF BORING T-28

SHEET 1 of

RRC

RRC Power & Energy, LLC

810 Hesters Crossing Rd, Suite 120

Round Rock, TX 78681
Telephone: (512) 992-2087

CLIENT: Apex Clean Energy, Inc
PROJECT: Emerson Creek Wind Project
LOCATION:  Erie and Huron Counties, OH
NUMBER: MD1901007

DATE(S) DRILLED: 4/22/2019

FIELD DATA LABORATORY DATA DRILLING METHOD(S):
ATTERBERG Hollow Stem Auger: 0 to 16 ft.; NX Wet Rock Coring: 16 to 24 ft.
S LIMITS _ 5
w | 2 g @ % GROUNDWATER INFORMATION:
— & % % - Fly ~| = £ Z | o | Groundwater encountered at 12 ft. during drilling prior to the
3 t |S|2|2|5|e5|3.6| £ |Eg| & o of drtna fiu
3l = = Sl13|le|c|Ea|ar oo | S | introduction of drilling fluid
S| L |ol53 g |2|FE|E |28 95| & |26| G
|z |Y4]222 /2|3 |2|2|88 (222 z (22|35
2| F | gég\o; g S|a|a |23 %g% g %8 2 SURFACE ELEVATION (FT):
S 8 \&/zarel| = ||p|p| B2 (85| 6K |BE| S DESCRIPTION OF STRATUM
%_ = 8 in. Topsoil
- HN=4 19 LEAN CLAY (CL), trace Sand, brown, soft to stiff, moist
i 1] Grading gray
[ 5 X(N=4 21
[ Xn=10
[ 10 XN=11 9 | 25|15 10 90
5_ IXIN =58 13 WEATHERED SHALE, dark gray, hard, dry to moist
= 15 IX(N=69/10" | 11 SHALE, dark gray, hard, wet
— &N =50/1" - -
— AIR=74 SHALE, gray, very fine grained slight to moderately weathered,
— 4IrRaD =0 very weak to weak rock
= 20 -
— 4IR=95
— 4 JRQD =16

Total Depth = 24 ft.

N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE

T - TXDOT CONE PENETRATION RESISTANCE

R - ROCK CORE RECOVERY

RQD - ROCK QUALITY DESIGNATION

REMARKS:
GPS COORDINATES: Lat. 41.247445, Long. -82.755309
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LOG OF BORING T-29

SHEET 1 of 1

I]]

CLIENT: Apex Clean Energy, Inc
RRC Power & Energy, LLC PROJECT:  Emerson Creek Wind Project
RR‘ ?{10 Hde;ter?( C{;3$?88$d7 Suite 120 LOCATION:  Erie and Huron Counties, OH
ound Rock, .
sy Telephone: (512) 992-2087 NUMBER:  MD1301007
DATE(S) DRILLED: 5/21/2019
FIELD DATA LABORATORY DATA DRILLING METHOD(S):
ATTERBERG Hollow Stem Auger
< LIMITS <
= < S -
z u w |2 >
i | 2 ¢ |2 | | GROUNDWATER INFORMATION:
r & § % ElLD|Y ~ <:(' wz| 2 Groundwater encountered at 7 ft. during driling and not measured
3 n o |2 o |E3 |3.C] & |22 & | immediately after drilli
2l =~ - e O |0 |E3 |k oo | S | immediately after drilling
| £ |g|28. |£|5|%|%2|2g (069 5 (2382
Hl2az . < | < a sl z |2
91 & 21885 5|2 | 9|2 |a |22 |s82| £ |£5| 3 | SURFACE ELEVATION (FT):
O| w (g)aFmeg| Q x0 |0F° | E |Q9| Z
»| 6 \»/Zareg| = |LL|PL| Pl | ad |[OnE| 6 |OL| = DESCRIPTION OF STRATUM
7- in \2 in. Topsoil
- —X N=7 SANDY LEAN CLAY (CL), brown, medium stiff to very stiff, dry to
i 7 moist
[ 5 N=24 |25
—1 IXIN = 74/11" SHALE, olive gray to gray, very hard, dry to moist
—{ 10 X(n=506" | 16
=  Xn=s506"
— 15 X(N=502"
— 0 XNn=s03" |17
5 25 XN =50/4"
== N = 5073

Auger Refusal at 31 ft.

N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE

T - TXDOT CONE PENETRATION RESISTANCE

R - ROCK CORE RECOVERY

RQD - ROCK QUALITY DESIGNATION

REMARKS:
GPS COORDINATES: Lat. 41.246008, Long. -82.796827
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LOG OF BORING T-30 SHEET 1 of

RRC Power & Energy, LLC
810 Hesters Crossing Rd, Suite 120
Round Rock, TX 78681

———

Telephone: (512) 992-2087

CLIENT: Apex Clean Energy, Inc
PROJECT: Emerson Creek Wind Project
LOCATION:  Erie and Huron Counties, OH
NUMBER: MD1901007

DATE(S) DRILLED: 4/18/2019

FIELD DATA LABORATORY DATA DRILLING METHOD(S):
ATTERBERG Hollow Stem Auger: 0 to 10 ft.; NX Wet Rock Coring: 10 to 30 ft.
| LMITS —~
s S |w s
L n S5 |w
i | 2 |3 o GROUNDWATER INFORMATION:
. o & § % sk |Y = <:(' 2 g | Groundwater encountered at 7 ft. during drilling prior to the
ol ~ [ Cl5|0|6|E3 |G| & |& Z | | introduction of drilling fluid
] & Lo WinglgE|E|aQ |oFEg| & |22 6
2l L |fla2e 135 |6h|6|zZ2o |WEE| < (29| 2
ol T |21822 |2 |3 || |de |225| 2 |22 &
2| F | gﬁg\o; g S|z |z |3 %5% g %8 2 SURFACE ELEVATION (FT):
21 8 \&/zacal|S|w|r|p| &2 |85E| & |82 S DESCRIPTION OF STRATUM
%_ i 8 in. Topsoil
- —Z N=5 23 SANDY LEAN CLAY (CL), brown, medium stiff, moist
L 5 N=13 LEAN CLAY (CL), with Sand, brown, stiff, dry to moist
— IXIN=45 9 WEATHERED SHALE, dark gray, hard, dry to moist
| 10 PN =50/1"
— i SHALE, gray, very fine grained, slight to moderately weathered,
— 4IrR=580 very weak rock to weak rock
— 4|rap=0
— s |
— 4Ir=50
— 4JRQD =7
— 20 H
—— 1 163 | 357.12 0.0
— 4R =100
5 4 RQD =29
=g |
— 4lr=100
— 4 RQD =22
— 30

Total Depth = 30 ft.

N - STANDARD PENETRATION TEST RESISTANCE

P - POCKET PENETROMETER RESISTANCE

T - TXDOT CONE PENETRATION RESISTANCE
R - ROCK CORE RECOVERY

RQD - ROCK QUALITY DESIGNATION

REMARKS:
GPS COORDINATES: Lat. 41.244491, Long. -82.771245
*Denotes Total Unit Weight
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LOG OF BORING T-31

SHEET 1 of 1

810 Hesters Crossing Rd, Suite 120

RRC Power & Energy, LLC
RRC Round Rock, TX 78681
o

Telephone: (512) 992-2087

CLIENT: Apex Clean Energy, Inc
PROJECT: Emerson Creek Wind Project
LOCATION:  Erie and Huron Counties, OH
NUMBER: MD1901007

DATE(S) DRILLED: 4/25/2019

N =50/4" 13

FIELD DATA LABORATORY DATA DRILLING METHOD(S):
ATTERBERG Hollow Stem Auger
S LIMITS 5
i | 2 g @ % GROUNDWATER INFORMATION:

o - § % % sk |Y = <:(' %Z = Gr_oundw_ater encount_e_red at 7 ft. during driling and measured at 14
o - . Slo|C|E3|ack| & |53 ]| & | ft.immediately after drilling
S| E g5 |2]2|5|5|22(85g| % (28] ¢
S| = & %} a
51 E |21883,5/2| 2|2 |2 |52 |252| 5 |53| S | SURFACE ELEVATION (FT).
S 8 \&/zarel| = ||p|p| B2 (85| 6K |BE| S DESCRIPTION OF STRATUM
o] = 8 in. Topsoil
7- —X N=5 SANDY LEAN CLAY (CL), brown, soft to very stiff, dry to moist

[ 5 XN=2 20

i ZX vy

B 4N =28
5_ 10 HKN=19 9 WEATHERED SHALE, dark gray, very stiff to hard, dry to moist
5_ :Z N =58
] 15 XIN=34 20 CLAYEY SAND (SC), brown, medium dense to dense, wet, fine to
///:2_ i medium grained
é: 20 :Z N=24

SHALE, dark gray, hard, dry to moist
Auger Refusal = 24.5 ft.

N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE

T - TXDOT CONE PENETRATION RESISTANCE

R - ROCK CORE RECOVERY

RQD - ROCK QUALITY DESIGNATION

REMARKS:
GPS COORDINATES: Lat. 41.244309, Long. -82.752195
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X X X

z
1
©

z
1l
~

N=12

1"

12

LOG OF BORING T-32 SHEET 1 of 1
CLIENT: Apex Clean Energy, Inc
RRC Power & Energy, LLC PROJECT:  Emerson Creek Wind Project
RR‘ %10 Hde;ter?( C_F;’(S%‘élsﬁ{d’ Suite 120 LOCATION:  Erie and Huron Counties, OH
ound Rock, i
sy Telephone: (512) 992-2087 NUMBER:  MD1301007
DATE(S) DRILLED: 5/20/2019
FIELD DATA LABORATORY DATA DRILLING METHOD(S):
ATTERBERG Hollow Stem Auger

< LIMITS _ <

g x e |3

z &) w |2 > i

fw | 2 |3 | GROUNDWATER INFORMATION:
o & § % kY = <:(' £ Z | o | Groundwater encountered at 9 ft. during drilling and not measured
3 n o |35 o | E3 |Z3oh| & |22] S | immediately after drill
2l =~ - e O |0 |E3 |k oo | S | immediately after drilling
S| E |glege |2|S|2|5 |25 8535 |28|¢

J(292 < | < |Wg 28] z |2

o £ |2/333 5|6 |S |2 |3 |22|282| £ |22 |9 | SURFACE ELEVATION (FT):
O| w (g)aFmeg| Q x0 |[QEC| £ |G9| 2
o| @ \&/zared| = |LL|PL|Pl|G& |ObE| & |OL| =S DESCRIPTION OF STRATUM

\3 in. Topsoil
LEAN CLAY (CL), trace Sand, brown, stiff to very stiff, dry to moist

Grading moist

10

15

20

25

30

X<

X

N = 50/3"

N = 50/3"

N = 50/4"

N = 50/4"

N = 50/5"

N = 50/2"

SHALE, gray, very hard, moist to wet

Grading light olive gray, dry to moist

Auger Refusal at 31 ft.

N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE

T - TXDOT CONE PENETRATION RESISTANCE

R - ROCK CORE RECOVERY

RQD - ROCK QUALITY DESIGNATION

REMARKS:
GPS COORDINATES: Lat. 41.242334, Long. -82.797954
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LOG OF BORING T-33

SHEET 1 of 1

RRC Power & Energy, LLC
810 Hesters Crossing Rd, Suite 120
Round Rock, TX 78681

———

Telephone: (512) 992-2087

CLIENT: Apex Clean Energy, Inc
PROJECT: Emerson Creek Wind Project
LOCATION:  Erie and Huron Counties, OH
NUMBER: MD1901007

DATE(S) DRILLED: 4/23/2109 - 4/24/2019

FIELD DATA LABORATORY DATA DRILLING METHOD(S):
ATTERBERG Hollow Stem Auger
S LIMITS . <
o | 2 % @ % GROUNDWATER INFORMATION:
- - 5 § % £l |¥ = <=(' %Z g | Groundwater encountered at 4 ft. during drilling and not measured
2l e EL Sl3 o |0 |E3|ach| & || S | immediately after driling
S| E |9l83. |2|2|5|5|23(958| = |za|¢
ol T 202 . 2|2 |18 |x22| z (22
g E 219552 2|S|a|a gé %ég 3 L(Z;(%) 3 | SURFACE ELEVATION (FT):
| & \&/zarel|S||p| P |82 |38BE| B |8L| S DESCRIPTION OF STRATUM
%- . 8 in. Topsoil
5 -Z N=3 20 LEAN CLAY (CL), trace Sand, brown, soft to medium stiff, moist
[ A4
[ 5 XN=6
NXIN=7 2522115 7 49 SILTYaCLAYEY SAND (SC-SM), brown, loose, wet, fine to coarse
L = graine
— 10 QN=44 SHALE, dark gray, hard, dry to moist
—  n=31 9
— 15 )(N=54

NN =50/1"

\LIMESTONE, gray, hard, dry to moist /]
Auger Refusal = 19.25 ft.

N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE

T - TXDOT CONE PENETRATION RESISTANCE

R - ROCK CORE RECOVERY

RQD - ROCK QUALITY DESIGNATION

REMARKS:
GPS COORDINATES: Lat. 41.241983, Long. -82.744461
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LOG OF BORING T-34

SHEET 1 of 1

RRC

RRC Power & Energy, LLC
810 Hesters Crossing Rd, Suite 120
Round Rock, TX 78681

Telephone: (512) 992-2087

CLIENT: Apex Clean Energy, Inc
PROJECT: Emerson Creek Wind Project
LOCATION:  Erie and Huron Counties, OH
NUMBER: MD1901007

DATE(S) DRILLED: 5/21/2019

FIELD DATA LABORATORY DATA DRILLING METHOD(S):
ATTERBERG Hollow Stem Auger: 0 to 2 ft.; NX Wet Rock Coring: 2 to 27 ft.
S LIMITS 5
= x K |a
Z
= | 2 g @ % GROUNDWATER INFORMATION:
3 E § % § % F__E = e % §§ § No groundwater encountered prior to the introduction of drilling fluid
— [ O O = wn N
21 E |gls8. |2]2|5 (5|25 969|232
DE o < | < | W |32 z |2
21 & |2 98% .5 g AR %@g 2 Lg(%) 2 | SURFACE ELEVATION (FT):
3| 8 \&/zacel| = | |pP|p| &R |8BE| B |82 3 DESCRIPTION OF STRATUM
[ 1] I \2 in. Topsoil /]
LIMESTONE, light brown, dry to moist
i ] R=78 LIMESTONE, light brown, fine grained, slightly to moderately
Neon - thered, weak to moderately strong rock
- 5 RQD =8 wea )
I i R =282
10 JJRQD =43
i 1 164 | 848.88 0.0
- 1Ir=88
- 15 4 JRQD =28
B | LY
- 20 4JJRQD =8
L {|r=ss
25 JJRQD =68

Total Depth = 27 ft.

N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE

T - TXDOT CONE PENETRATION RESISTANCE
R - ROCK CORE RECOVERY

RQD - ROCK QUALITY DESIGNATION

REMARKS:
GPS COORDINATES: Lat. 41.240369, Long. -82.832115
*Denotes Total Unit Weight




RENEWABLE LOG - LOG A GNNLO1.GDT - 9/10/21 14:14 - R\OPERATIONS\OP2\02 DESIGN\GEOTECHNICAL\G DRIVE\GINT\PROJECTS\2019\EMERSON CREEK - MD1901007\EMERSON CREEK - MD1901007.GPJ

LOG OF BORING T-35

SHEET 1 of

CLIENT: Apex Clean Energy, Inc
RRC Power & Energy, LLC PROJECT:  Emerson Creek Wind Project
RR‘ %10 Hde;teri C'F;)(S%]ggﬁ{d’ Suite 120 LOCATION:  Erie and Huron Counties, OH
ound Rock, ]
sy Telephone: (512) 992-2087 NUMBER:  MD1301007
DATE(S) DRILLED: 4/23/2019
FIELD DATA LABORATORY DATA DRILLING METHOD(S):
ATTERBERG Hollow Stem Auger: 0 to 8 ft.; NX Wet Rock Coring: 8 to 20 ft.
Q LIMITS 5
g x e |3
z &) w |2 > R
i E| 2 T |3 o GROUNDWATER INFORMATION:
o & § % kY = <:(' £ Z | o | Groundwater encountered at 4 ft. during drilling prior to the
o) E o = = ey = E = o o 8 . . e .
2l =~ - Dl3le|c|E3 oL oo | S | introduction of drilling fluid
=S| C 2|53 x| 25 |5125|395d9| % |2a|¢
5| £ |S]522 <|2|3|9|8|48(222]z (22|35
| B (g|889.5le | Slala 2z %%% < |35 | 2 | SURFACE ELEVATION (FT):
O| w (g)aFmeg| Q x0 |0F° | E |Q9| Z
»| o \o/Zard&| =2 |LL|PL|Pl|Qdd |[Ont| o |OX| = DESCRIPTION OF STRATUM
%_ i 8 in. Topsoil
- X N=6 24 SANDY LEAN CLAY (CL), brown, medium stiff, moist
L 5 IX|N=6 17 LEAN CLAY (CL), trace Sand, brown, medium stiff, moist
[ v
2 N =502 T16 : :
—] HRrR=67 SHALE, gray, very fine grained, slight to moderately weathered,
— 10 HRQD=0 very weak to weak rock
Z_ 1r=100
— 1|rRaD=0
— 5 1
— 4Ir=100
[ 4|RrRaD =18
— 5

Total Depth = 20 ft.

N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE

T - TXDOT CONE PENETRATION RESISTANCE

R - ROCK CORE RECOVERY

RQD - ROCK QUALITY DESIGNATION

REMARKS:
GPS COORDINATES: Lat. 41.238171, Long. -82.771065
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LOG OF BORING T-36

SHEET 1 of 1

RRC

RRC Power & Energy, LLC
810 Hesters Crossing Rd, Suite 120
Round Rock, TX 78681

Telephone: (512) 992-2087

CLIENT: Apex Clean Energy, Inc
PROJECT: Emerson Creek Wind Project
LOCATION:  Erie and Huron Counties, OH
NUMBER: MD1901007

DATE(S) DRILLED: 4/29/2019

FIELD DATA LABORATORY DATA DRILLING METHOD(S):
ATTERBERG Hollow Stem Auger: 0 to 12 ft.; NX Wet Rock Coring: 12 to 20 ft.
= LIMITS —~
s 3 |w 2
= n LR
i | 2 % @ % GROUNDWATER INFORMATION:
3 e § % § % F__E = e % ECZJ § No groundwater encountered prior to the introduction of drilling fluid
al & s w | 212125312z~ £ |00 <
2| |2(28545] 2 Sla|a |5z S02| g |23| 2 | SURFACE ELEVATION (FT):
S 8 \&/zarel| = ||p|p| B2 (85| 6K |BE| S DESCRIPTION OF STRATUM
%_ = 8 in. Topsoil
- HN=7 25 LEAN CLAY (CL), trade Sand, brown, soft to hard, dry to moist
[ 5 Xn=2 23
i :X N=23 Grading gray
: 10 :Z N=19 17
4 =N=s03 _ _
— AIrR=72 SHALE, gray, very fine grained, slightly weathered, very weak rock
— 4 JRQD =24
—1 15 1
— . 148 | 921.60 0.0
— JIr=100
E- 4JRQD =75

Total Depth = 20 ft.

N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE

T - TXDOT CONE PENETRATION RESISTANCE
R - ROCK CORE RECOVERY

RQD - ROCK QUALITY DESIGNATION

REMARKS:
GPS COORDINATES: Lat. 41.238015, Long. -82.750999
*Denotes Total Unit Weight
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LOG OF BORING T-37

SHEET 1 of 1

RRC

RRC Power & Energy, LLC

810 Hesters Crossing Rd, Suite 120

Round Rock, TX 78681
Telephone: (512) 992-2087

CLIENT: Apex Clean Energy, Inc
PROJECT: Emerson Creek Wind Project
LOCATION:  Erie and Huron Counties, OH
NUMBER: MD1901007

DATE(S) DRILLED: 4/30/2019 - 5/1/2019

DRILLING METHOD(S):
Hollow Stem Auger: 0 to 5 ft.; NX Wet Rock Coring: 5 to 28 ft.

GROUNDWATER INFORMATION:
No groundwater encountered prior to the introduction of drilling fluid

SURFACE ELEVATION (FT):

DESCRIPTION OF STRATUM

X
z
I

-
~

FIELD DATA LABORATORY DATA
ATTERBERG

Q LIMITS 5
< S |w &

— > e |
pra & w2 Y
] x |2 ]
Zle E £ S |do| @

== | > Elw | =2 z
2 - SI2|3|E|>x|> F| 2 |E5]| 8
8 - L nl2le|¢ ':8 ol L}t oo | N
[ = = . D :
S| E |ele8e |2|2|5 |5 |25 |058| < |22

> T |9|292 .| P < | < |wWwg |xz2| z [Z2
* (623 ¥ L |9 |2 |4 |0z|aG2| 5 22| 9
- = J03J oA~ 2] — o o ) §LUZ é z2 2
5| & |2)Brasg| o o |QES| E |89 2
n| & \v/Zargx| = |LL|{PL| Pl | ad |[Owk| v |[O%]| =

\2 in. Topsoil /|
LEAN CLAY (CL), trace Sand, brown, stiff, moist

SILTY GRAVEL (GM), gray, very dense, dry to moist, fine to

b s DIN=502" | 1
-t {rR=79
- q{Jrap=0
- 10 {|R=98
- {|raD =32
- 15 |r=97
- {|raD =61
20 J|r=100
4|raD =66
- 25 {|R=97
- {|rap =89

\coarse grained, subangular to subrounded /_
LIMESTONE, gray, fine grained, slightly to moderately weathered,
weak to moderately strong rock

Grading fresh to slightly weathered

Grading with occasional calcareous nodules

Total Depth = 28 ft.

N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE

T - TXDOT CONE PENETRATION RESISTANCE

R - ROCK CORE RECOVERY

RQD - ROCK QUALITY DESIGNATION

REMARKS:
GPS COORDINATES: Lat. 41.235902, Long. -82.826303
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LOG OF BORING T-39

SHEET 1 of 1

RRC

RRC Power & Energy, LLC

810 Hesters Crossing Rd, Suite 120

Round Rock, TX 78681

CLIENT: Apex Clean Energy, Inc
PROJECT: Emerson Creek Wind Project
LOCATION:  Erie and Huron Counties, OH

Telephone: (512) 992-2087 NUMBER:  MD1301007
DATE(S) DRILLED: 5/25/2019
FIELD DATA LABORATORY DATA DRILLING METHOD(S):
ATTERBERG Hollow Stem Auger
Q LIMITS 3
P < S -
z &) w |2 > i
i | 2 x |2 0 GROUNDWATER INFORMATION:
r o § E % = N Y - <:(' ECZJ ) _Grounc_jwater encoqr]tered at 12 ft. during driling and not measured
o - . J|lo|C|Ea|att| & |pg ]| | immediately after drilling
S| Elglé8e |8|S|B|5B|2g 863 = 28|82
S| = A )
o| £ |2(828 2|5 S |2 |2 |52 |282| 2 |£2| 3 | SURFACE ELEVATION (FT):
5| & (3)3F=@=5| 0 %3 |BES| £ |80 | 2 '
| 0 \&/zare®| = |LL|PL|PI| &g |Oohe| b |OZ| S DESCRIPTION OF STRATUM
i 4 \1 ft. Topsoil
- —X N=7 LEAN CLAY (CL), trace Sand, brown, medium stiff to stiff, dry to
i 7 moist
[ 5 IN=10 15 Grading with Sand
. Hn=9 Grading grayish black
—1 10 X[N=20 15 SHALE, grayish black, firm to very hard, dry to moist, dry to moist
= g
= n-s
— 15 X(n=506" | 17
— 2 XN=501"
— 25 X(N=503"

Auger Refusal at 26 ft.

N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE

T - TXDOT CONE PENETRATION RESISTANCE

R - ROCK CORE RECOVERY

RQD - ROCK QUALITY DESIGNATION

REMARKS:
GPS COORDINATES: Lat. 41.229091, Long. -82.804853
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LOG OF BORING T-40 SHEET 1 of 1

Telephone: (512) 992-2087

RRC Power & Energy, LLC
810 Hesters Crossing Rd, Suite 120
Round Rock, TX 78681

———

CLIENT: Apex Clean Energy, Inc
PROJECT: Emerson Creek Wind Project
LOCATION:  Erie and Huron Counties, OH
NUMBER: MD1901007

DATE(S) DRILLED: 4/5/2019

FIELD DATA LABORATORY DATA DRILLING METHOD(S):
ATTERBERG Hollow Stem Auger
< [_LIMITS <
= x ST
Z
w | 2 g 2 g GROUNDWATER INFORMATION:
3 - § % 2 cl-L|Y e Z §§ g | Groundwater encountered at 9 ft. during drilling and not measured
ol = b nl2lele|El3latt| L |wa| S | immediately after drilling
S| E|2é. |2]2|5|h 233595 |2g]|¢
51 E |21325.2E |82 |2 |52 |562| § |£3| 5 | SURFACE ELEVATION (FT)
8| 8 \&/zacel| = | |pP|p|&R |8BE| B |82 5 DESCRIPTION OF STRATUM
LA ] 10 in. Topsoil
7- Hn=9 20 LEAN CLAY (CL), trace Sand, brown, medium stiff, dry to moist
[ 5 X(N=10 18
—1 XN = 50/5" SZ11 SHALE, gray, hard, dry to moist
= 10 X(n=501"
=  Xn=s01"
— 15 X(N=501"
= .

Auger Refusal at 18.5 ft.

N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE

T - TXDOT CONE PENETRATION RESISTANCE

R - ROCK CORE RECOVERY

RQD - ROCK QUALITY DESIGNATION

REMARKS:
GPS COORDINATES: Lat. 41.207509, Long. -82.781587
Auger refusal at 15 ft.; offset, auger refusal at 18.5 ft.
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LOG OF BORING T-41

RRC Power & Energy, LLC
810 Hesters Crossing Rd, Suite 120
Round Rock, TX 78681

———

Telephone: (512) 992-2087

CLIENT: Apex Clean Energy, Inc
PROJECT: Emerson Creek Wind Project
LOCATION:  Erie and Huron Counties, OH
NUMBER: MD1901007

DATE(S) DRILLED: 4/5/2019

SHEET 1 of 1

FIELD DATA LABORATORY DATA DRILLING METHOD(S):
ATTERBERG Hollow Stem Auger: 0 to 11 ft.; NX Wet Rock Coring: 11 to 30 ft.
S LIMITS 5
< L |w =
= a "RERE
i E| 2 x (3 L GROUNDWATER INFORMATION:
3 - § % % ol N Y - % §§ § Qroundwater enqo_unter_ed at 7 ft. during drilling prior to the
3l = = Lo" o123 |elo (l% 3 2 Ll ool S introduction of drilling fluid
2| L |Q|o2w x| 2|5 5|26 052 < |29 2
5| T |4(222 «|2|3|%|%|88 |22 = 28] 2
2| F | gég\o; g S|lala E% %g% g %8 2 SURFACE ELEVATION (FT):
S 8 \&§/zare|S|w|p|p |88 |85 & [82| 5 DESCRIPTION OF STRATUM
SLA | 10 in. Topsoil
7- —X N=7 22 LEAN CLAY (CL), trace Sand, light brown, medium stiff to very
i ] stiff, moist to wet
[ 5 :X N =21 13
5_ IXIN = 76/8" SHALE, dark brown, very hard, moist
| 10 PIN=503" | 11
— i SHALE, gray, very fine grained, slightly to moderately weathered,
—— 4IRrR=100 very weak to weak rock
— 4IraD=0
=RE
— JIr=98
— 4|RaD =33
— o }
— {Ir=92
5 4JRQD =78
— > ||
— 4lr=100
[ J|RQD =88
— 30

Total Depth = 30 ft.

N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE

T - TXDOT CONE PENETRATION RESISTANCE

R - ROCK CORE RECOVERY

RQD - ROCK QUALITY DESIGNATION

REMARKS:
GPS COORDINATES: Lat. 41.203875, Long. -82.781489
Auger refusal at 11 ft.; offset and drill to 30 ft.
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LOG OF BORING T-42

SHEET 1 of 1

RRC

RRC Power & Energy, LLC

810 Hesters Crossing Rd, Suite 120

Round Rock, TX 78681

CLIENT: Apex Clean Energy, Inc
PROJECT: Emerson Creek Wind Project
LOCATION:  Erie and Huron Counties, OH

Telephone: (512) 992-2087 NUMBER:  MD1301007
DATE(S) DRILLED: 12/19/2019 - 12/20/2019
FIELD DATA LABORATORY DATA DRILLING METHOD(S):
ATTERBERG Hollow Stem Auger: 0 to 12 ft.; Mud Rotary: 12 to 39 ft.
Q LIMITS 3
= < S -
& o ¥ |2 L | GROUNDWATER INFORMATION:
= Elz L o % .
r o § § % sk |Y = <:(' ECZJ g | No groundwater encountered prior to the introduction of drilling fluid
O - [ = ) EFo |5 w I
S| £ |Y(222 |2 |3 |2 | 2|18 (222 z |22|2
| B (g|889.5le | Slala 2z SWz| g |25 | 2 | SURFACE ELEVATION (FT):
Of| w (x)@Fmeg| QO x0 |0F° | E |Q9| Z
n| 0 \v/Zargg| Z |LL|{PL| Pl | od |[OQwk| v |OX]| = DESCRIPTION OF STRATUM
SUA| L 10 in. Topsoil
7- —X N=4 FAT CLAY (CH), trace Sand, brown, soft to hard, dry to moist
é: 5 N=8 29
%: N =8311" _
/_ i Grading black to gray
%- 10 PN =505
/ [ Xn=s03" | 20
L 15 4XIN=50/6" | 26 POORLY GRADED SAND (SP), black, very dense, moist to wet,
| i fine to medium grained
[ 20 X(N=250"
[ 25 X(N=250"
[ 30 X(N=250"
[ 35 X(N=250"

=

N = 25/0"

\SHALE, olive gray, very hard, wet /]

Total Depth = 39 ft.

N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE

T - TXDOT CONE PENETRATION RESISTANCE

R - ROCK CORE RECOVERY

RQD - ROCK QUALITY DESIGNATION

REMARKS:
GPS COORDINATES: Lat. 41.200363, Long. -82.777263
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LOG OF BORING T-44

RRC

RRC Power & Energy, LLC

810 Hesters Crossing Rd, Suite 120

Round Rock, TX 78681
Telephone: (512) 992-2087

CLIENT: Apex Clean Energy, Inc
PROJECT: Emerson Creek Wind Project
LOCATION:  Erie and Huron Counties, OH
NUMBER: MD1901007

DATE(S) DRILLED: 4/6/2019

SHEET 1 of 1

FIELD DATA LABORATORY DATA DRILLING METHOD(S):
ATTERBERG Hollow Stem Auger: 0 to 18 ft.; NX Wet Rock Coring: 18 to 33 ft.
S LIMITS 5
= e |w =
- ﬁ s o w
@ | 2 % § % GROUNDWATER INFORMATION:
- 5 % = - Ly ~| 2 2 g | Groundwater encountered at 14 ft. during drilling prior to the
= O = = >+t = o g . . o .
2l = £ w|2lele &3 |2l L o | & | introduction of drilling fluid
S| E |E|885.E el S a || o2 |s82| 5 53| 2 | SURFACE ELEVATION (FT):
S 8 \&/zarel| = ||p|p| B2 (85| 6K |BE| S DESCRIPTION OF STRATUM
SR | 10 in. Topsoil
7- -Z N=13 14 LEAN CLAY (CL), with Sand, brown, stiff to very stiff, wet
[ 5 X(N=22 15
[ XN=26
5_ 10 XIN=16 10 WEATHERED SHALE, gray, stiff to hard, dry to moist
—  XN=o8"
— 1 N =503
— i SHALE, dark gary, fine grained, slightly to moderately weathered,
—1 20 JJrR=82 very weak to weak rock
— 4|RaD=38
— 2 {|r-70
5 4 JRQD =53
— 30 {|r=58
— 4 JRQD =17

Total Depth = 33 ft.

N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE

T - TXDOT CONE PENETRATION RESISTANCE

R - ROCK CORE RECOVERY

RQD - ROCK QUALITY DESIGNATION

REMARKS:
GPS COORDINATES: Lat. 41.192592, Long. -82.774713
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LOG OF BORING T-45

SHEET 1 of 1

RRC

RRC Power & Energy, LLC
810 Hesters Crossing Rd, Suite 120
Round Rock, TX 78681

CLIENT: Apex Clean Energy, Inc
PROJECT: Emerson Creek Wind Project
LOCATION:  Erie and Huron Counties, OH

Telephone: (512) 992-2087 NUMBER: ~ MD1301007
DATE(S) DRILLED: 4/6/2019 - 4/7/2019
FIELD DATA LABORATORY DATA DRILLING METHOD(S):
ATTERBERG Hollow Stem Auger: 0 to 22 ft.; NX Wet Rock Coring: 22 to 37 ft.
S LIMITS 5
g > 2R | o
z &) wo |2 >
i - | 2 x |2 0 GROUNDWATER INFORMATION:
3 - § % % - > i = e % ECZJ § No groundwater encountered prior to the introduction of drilling fluid
2| £ ko wlal|2|B|a2|8Eg| & |22 s
S| = 181282 |2 13|2|2|58 |5e2| = 282
S| E |E|885.E el S a || 92 |s82| 5 53| 2 | SURFACE ELEVATION (FT):
S 8 \&/zarel| = ||p|p| B2 85| 6K |BE| S DESCRIPTION OF STRATUM
A | 10 in. Topsoil
7- -Z N=10 20 LEAN CLAY (CL), with Sand, light brown, stiff to very stiff, dry to
. i moist
[ 5 Xn=17 15
B IXIN =30 SANDY LEAN CLAY (CL), light brown, vert stiff to hard, dry to
B 4 moist
L 10 -Z N=35 1
— IXIN=60 SHALE, dark gray, hard to very hard, dry to moist
— 15 XIN =50/6"
% 20 :X N = 50/1" Grading dark brown
— i SHALE, dark gray, fine grained, slightly to moderately weathered,
— JIr=93 very weak rock
— 25 {|rRaD=75
—  |{|r-os 154 | 734.40 0.0
—+ 30 {|rRaD=83
—  ]lr=100
5 35 4 JRQD =292

Total Depth = 37 ft.

N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE

T - TXDOT CONE PENETRATION RESISTANCE
R - ROCK CORE RECOVERY

RQD - ROCK QUALITY DESIGNATION

REMARKS:
GPS COORDINATES: Lat. 41.187731, Long. -82.775036
*Denotes Total Unit Weight
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LOG OF BORING T-46

810 Hesters Crossing Rd, Suite 120

RRC Power & Energy, LLC
RRC Round Rock, TX 78681
o

CLIENT: Apex Clean Energy, Inc
PROJECT: Emerson Creek Wind Project
LOCATION:  Erie and Huron Counties, OH

SHEET 1 of 1

Telephone: (512) 992-2087 NUMBER:  MD1301007
DATE(S) DRILLED: 4/8/2019
FIELD DATA LABORATORY DATA DRILLING METHOD(S):
ATTERBERG Hollow Stem Auger: 0 to 23 ft.; NX Wet Rock Coring: 23 to 33 ft.
S LIMITS 5
i | 2 g @ % GROUNDWATER INFORMATION:
3 - § % % ol N Y - <:(' §§ = Qroundwater enqo_unter_ed at 9 ft. during drilling prior to the
ol = b nl2lelg|El3 |att| E |wa| S | introduction of driling fluid
S| £ |ele8. |E|S|5|5 |25 |83 = |2g]¢
o| £ (2525 2|5 (S |2 |3 |52 |E52| £ |£2| 3 | SURFACE ELEVATION (FT):
= mFE @R o) [e) o| Z
| 8 \§/zerel| 2 |pr|p |52 |85E| 5 |82 S DESCRIPTION OF STRATUM
LA | 10 in. Topsoil
7- -Z N=2 39 LEAN CLAY (CL), with Sand, light brown, soft, dry to moist
— 5 X|N=17 SHALE, dark brown, weathered to very hard, moist to wet
—  n=3¢ Y10
— 10 :X N =51
—  n=38
—1 15 :X N =40 17
= 5 Xn=o2r7
%_ i SHALE, light gray, very fine grained, slightly to moderately
%' 25 - weathered, very weak to weak rock
—— TIR=93 LIMESTONE, light gray, fine grained, slightly weathered, weak to
— | Rap = 56/ \moderately strong rock
—1 - SHALE, gray, very fine grained, slightly to moderately weathered,
—+ 30 4R=50 very weak to weak rock
— 7 RQD = 37

Total Depth = 33 ft.

N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE

T - TXDOT CONE PENETRATION RESISTANCE

R - ROCK CORE RECOVERY

RQD - ROCK QUALITY DESIGNATION

REMARKS:
GPS COORDINATES: Lat. 41.181870, Long. -82.781886
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LOG OF BORING T-47

SHEET 1 of 1

RRC

RRC Power & Energy, LLC

810 Hesters Crossing Rd, Suite 120

Round Rock, TX 78681

CLIENT: Apex Clean Energy, Inc
PROJECT: Emerson Creek Wind Project
LOCATION:  Erie and Huron Counties, OH

Telephone: (512) 992-2087 NUMBER:  MD1901007
DATE(S) DRILLED: 4/29/2019
FIELD DATA LABORATORY DATA DRILLING METHOD(S):
ATTERBERG Hollow Stem Auger: 0 to 15 ft.; NX Wet Rock Coring: 15 to 25 ft.
Q LIMITS 3
= 5 g |
L | 2 % @ % GROUNDWATER INFORMATION:
r o § E % = N Y - <:(' ECZJ g | No groundwater encountered prior to the introduction of drilling fluid
Sl E |nlts, |%l2|2|2|22|32a] & |22
S| 2 |9]282 .|5|3|2|2|28 o2 s |28z
2| |2(28545] 2 Sla|a |5z S02| g |23| 2 | SURFACE ELEVATION (FT):
21 8 \&/zacal|S|w|r|p| &2 |85E| & |82 S DESCRIPTION OF STRATUM
7- i \2 in. Topsoil /1
- —Z N =11 LEAN CLAY (CL), with Sand, brown, stiff to hard, moist
[ 5 M(N=14 |14
[ XN=26
L 10 :X N=17 13 Grading gray
[ Xn=35 9
= 15 XIN=50/6" SHALE, gray, hard, dry to moist
— 1 R SHALE, gray, very fine grained, slightly to moderately weathered,
—] JJR=88 very weak to weak rock
— 7 RQD = 27
— » |
- JIr=98
5 4JRQD =78

Total Depth = 25 ft.

N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE

T - TXDOT CONE PENETRATION RESISTANCE

R - ROCK CORE RECOVERY

RQD - ROCK QUALITY DESIGNATION

REMARKS:
GPS COORDINATES: Lat. 41.176582, Long. -82.829454
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LOG OF BORING T-48

SHEET 1 of 1

810 Hesters Crossing Rd, Suite 120

RRC Power & Energy, LLC
RRC Round Rock, TX 78681
———

Telephone: (512) 992-2087

CLIENT: Apex Clean Energy, Inc
PROJECT: Emerson Creek Wind Project
LOCATION:  Erie and Huron Counties, OH
NUMBER: MD1901007

DATE(S) DRILLED: 12/18/2019

FIELD DATA LABORATORY DATA DRILLING METHOD(S):
ATTERBERG Hollow Stem Auger
S LIMITS 5
w | 2 g @ g GROUNDWATER INFORMATION:
3 - § % % ol N Y - <:(' §§ = _Grounc_jwater not er]qountered during drilling and measured at 31 ft.
ol = b nl2lele|El3latt| L |wa| S | immediately after drilling
S| E|2é. |2]2|5|h 233595 |2g]|¢
202 o < | < |Wg 238 z |2
91 & |2 98% .5 g Sla|a |5z %@g 2 |£3| 2 | SURFACE ELEVATION (FT):
S 8 \&§/zare|S|w|p|p |88 |85 & [82| 5 DESCRIPTION OF STRATUM
7- in \2 in. Topsoil /1
- PN =23 LEAN CLAY (CL), trace Sand, brown, very stiff to hard, dry to
. 1 moist
L 5 X|N=20 16
[ Xn=2s
[ 10 XN=21 14 Grading with Sand, gray
. N =24 Trace Gravel at 12 ft.
[ 15 X(N=31
L o0 IXN=44 18 SANDY LEAN CLAY (CL), trace Gravel, gray, moist, hard
[ 25 XN=30
—1 30 JX|N=96/11" SHALE, gray, very hard, dry to moist
— 35 X(N=503"
— =N = 50/3"
Auger Refusal at 39 ft.

N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE

T - TXDOT CONE PENETRATION RESISTANCE

R - ROCK CORE RECOVERY

RQD - ROCK QUALITY DESIGNATION

REMARKS:
GPS COORDINATES: Lat. 41.154781, Long. -82.811484
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LOG OF BORING T-49

SHEET 1 of 1

RRC

RRC Power & Energy, LLC

810 Hesters Crossing Rd, Suite 120

Round Rock, TX 78681

CLIENT: Apex Clean Energy, Inc
PROJECT: Emerson Creek Wind Project
LOCATION:  Erie and Huron Counties, OH

Telephone: (512) 992-2087 NUMBER: ~ MD1301007
DATE(S) DRILLED: 5/25/2019
FIELD DATA LABORATORY DATA DRILLING METHOD(S):
ATTERBERG Hollow Stem Auger
S LIMITS 5
L | 2 g @ g GROUNDWATER INFORMATION:
3 e § % % - > i = e % % CZJ § No groundwater encountered during or immediately after drilling
o F Lo wlal|2|B|a2|8Zg| & |22 s
S| = |8|282 . 2|3 /2|2 |55 |88 = (28|
2| & |2|382.5 2|S|ala|22 %@g 2 |£3| 2 | SURFACE ELEVATION (FT):
S 8 \&/zarel| = ||p|p| B2 (85| 6K |BE| S DESCRIPTION OF STRATUM
i 4 \1in. Topsoil
- -Z N=13 LEAN CLAY (CL), with Sand, brown, stiff to very stiff, dry to moist
[ 5 X(N=14 13 Grading trace Sand
[ X(N=18
: 10 :Z N =28 16
5_ IXIN = 21 WEATHERED SHALE, gray, very stiff, dry to moist
— 5 X(n=18 |13
E'z_ 20 XIN=47 SHALE, gray, weathered to very hard, dry to moist
= 25 X(N=504"
— 30 (N=502"
— 35 X(N=502"

Auger Refusal at 37 ft.

N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE

T - TXDOT CONE PENETRATION RESISTANCE

R - ROCK CORE RECOVERY

RQD - ROCK QUALITY DESIGNATION

REMARKS:
GPS COORDINATES: Lat. 41.151717, Long. -82.781455
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LOG OF BORING T-50

SHEET 1 of

1

CLIENT: Apex Clean Energy, Inc
RRC Power & Energy, LLC PROJECT:  Emerson Creek Wind Project
RR‘ %10 Hde;ter?( C_F;’(S%‘élsﬁ{d’ Suite 120 LOCATION:  Erie and Huron Counties, OH
ound Rock, .
sy Telephone: (512) 992-2087 NUMBER:  MD1301007
DATE(S) DRILLED: 12/12/2019
FIELD DATA LABORATORY DATA DRILLING METHOD(S):
ATTERBERG Hollow Stem Auger
< LIMITS <
g x e |3
z W w |2 >
L | 2 x |2 |u GROUNDWATER INFORMATION:
o & § % kY = <:(' £ Z | o | Groundwater encountered at 9 ft. during drilling and measured at 4
3 n o2 o |E3|z.C| & |29 ]| f immediately after drill
o ~ - < 0|0 |E3 |BLh o3| | ft.immediately after driling
= E1glé8, |8|3|6|5|gg|kg| = 23|82
Blzaz < | < a} 21z |z
91 & 21885 5|2 | 9|2 |a |22 |s82| £ |£5| 3 | SURFACE ELEVATION (FT):
O| w (g)aFmeg| Q x0 |0F° | E |Q9| Z
o| @ \&/zared| = |LL|PL|Pl|G& |ObE| & |OL| =S DESCRIPTION OF STRATUM
7- in \2 in. Topsoil /1
- PN =24 16 LEAN CLAY (CL), with Sand, brown, very stiff to hard, dry to moist
i 1 A 4
[ 5 _X N=24 Grading trace Sand
. HN=25 17 Grading with Sand, trace Gravel, brown to black
[ 10 Xn=32 Grading gray
. HN=23 17 Grading moist to wet
— 15 JX|N=52 14 SHALE, gray, hard to very hard, moist to wet
— 5 X(N=502"
— 25 X(N=503"
— 30 X(N=250"
— =N = 50/4"

Auger Refusal at 33 ft.

N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE

T - TXDOT CONE PENETRATION RESISTANCE

R - ROCK CORE RECOVERY

RQD - ROCK QUALITY DESIGNATION

REMARKS:
GPS COORDINATES: Lat. 41.150265, Long. -82.822230
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LOG OF BORING T-51

SHEET 1 of 1

RRC Power & Energy, LLC
810 Hesters Crossing Rd, Suite 120
Round Rock, TX 78681

———

Telephone: (512) 992-2087

CLIENT: Apex Clean Energy, Inc
PROJECT: Emerson Creek Wind Project
LOCATION:  Erie and Huron Counties, OH
NUMBER: MD1901007

DATE(S) DRILLED: 12/13/2019

11 I>I<II 1

FIELD DATA LABORATORY DATA DRILLING METHOD(S):
ATTERBERG Hollow Stem Auger: 0 to 22.5 ft.; Mud Rotary: 22.5 to 39.5 ft.
S LIMITS _ 5
o |2 x |3 & GROUNDWATER INFORMATION:
4 - § % 2 LY o] %Z g | Groundwater encountered at 14 ft. during drilling prior to the
gl = L Sl3|le|c|Ea|act| & || & | introduction of drilling fluid
Lg ol E|E |29 & i | = =l 0
Sl = |91258 .2 3|22 88|82 = |28 ;2
— © D = =
2| & |2|385,5|8 |8 2|2 |22 |282| 5 |53| 3 | SURFACE ELEVATION (FT):
8| 8 \&/zacel| = | |pP|p|&R |8BE| B |82 5 DESCRIPTION OF STRATUM
7- in \2 in. Topsoil /1
- KN=25 LEAN CLAY (CL), trace Sand, brown, very stiff to hard, dry to
i 1] moist; trace Lignite at 1 ft.
L 5 (N=19 16
[ Xn=30
. 10 :Z N =33 15
N=19 SZ14 27 | 16 | 11 67 | SANDY LEAN CLAY (CL), gray, very stiff, dry to moist
15 N=27

20 X(N=504" | 11

25 XN =5002"

N = 50/5"

30

XN = 50/4"

35

)/ N N N N N I I>I<II N S IS Y N I |

52N = 50/3"

SHALE, olive gray, very hard, dry to moist

Total Depth = 39.5 ft.

N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE

T - TXDOT CONE PENETRATION RESISTANCE

R - ROCK CORE RECOVERY

RQD - ROCK QUALITY DESIGNATION

REMARKS:
GPS COORDINATES: Lat. 41.148395, Long. -82.811766




LOG OF BORING T-52 SHEET 1 of 1
CLIENT: Apex Clean Energy, Inc
RRC Power & Energy, LLC PROJECT:  Emerson Creek Wind Project
RR‘ 210 Hde;teri C'F;)(S%]gglid’ Suite 120 LOCATION:  Erie and Huron Counties, OH
ound Rock, .
sy Telephone: (512) 992-2087 NUMBER:  MD1301007
DATE(S) DRILLED: 12/16/2019
FIELD DATA LABORATORY DATA DRILLING METHOD(S):
ATTERBERG Hollow Stem Auger: 0 to 25 ft.; Mud Rotary: 25 to 39 ft.
Q LIMITS 5
= > e |5
z &) w |2 > R
i - | 2 x |2 0 GROUNDWATER INFORMATION:
o & § % kY = <:(' £ Z | o | Groundwater encountered at 19 ft. during drilling prior to the
o) E o = = ey = E = g_o 8 . . e .
2l =~ - Dl3le|c|E3 oL oo | S | introduction of drilling fluid
S| £ |93 255123 |85d| & |2a|g
5| £ |S]522 <|2|3|9|8|48(222]z (22|35
2| Fo|El888.5le|Slala |92 %%% < |35 | 2 | SURFACE ELEVATION (FT):
O| w (g)aFmeg| Q x0 |0F° | E |Q9| Z
n| 0 \v/Zargg| Z |LL|{PL| Pl | od |[OQwk| v |OX]| = DESCRIPTION OF STRATUM
i 4 \1in. Topsoil
- —X N=12 23 FAT CLAY (CH), trace Sand, light brown, stiff to very stiff, dry to
i ] moist
[ 5 MN=17 |22
L XN=19
: 10 :Z N =27
. HN=20 14 Grading with Sand, gray
[ 15 X(N=24 Trace Lignite at 14 ft.
i 20 JXIN=37 LEAN CLAY (CL), trace Sand and Gravel, black, hard, dry to moist
[ 05 XN =504"
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AX|IN = 25/0" POORLY GRADED SAND (SP), dark gray, very dense, dry to

i moist, fine to coarse grained

IX|IN = 25/0" CLAYEY SAND (SC), dark gray, very dense, dry to moist, fine to
i coarse grained

=N = 25/0"

Total Depth = 39 ft.

N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE

T - TXDOT CONE PENETRATION RESISTANCE

R - ROCK CORE RECOVERY

RQD - ROCK QUALITY DESIGNATION

REMARKS:
GPS COORDINATES: Lat. 41.141995, Long. -82.832667
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LOG OF BORING T-53

SHEET 1 of 1

RRC

RRC Power & Energy, LLC

810 Hesters Crossing Rd, Suite 120

Round Rock, TX 78681

CLIENT: Apex Clean Energy, Inc
PROJECT: Emerson Creek Wind Project
LOCATION:  Erie and Huron Counties, OH

Telephone: (512) 992-2087 NUMBER:  MD1901007
DATE(S) DRILLED: 5/30/2019
FIELD DATA LABORATORY DATA DRILLING METHOD(S):
ATTERBERG Hollow Stem Auger
Q LIMITS 3
g > e |5
z &) w |2 > R
L | 2 x |2 0 GROUNDWATER INFORMATION:
r o § E % = N Y - <:(' ECZJ ) _Grounc_jwater encoqr]tered at 19 ft. during drilling and not measured
o - . J|lo|C|Ea|att| & |pg ]| | immediately after drilling
| E|gle%, |E]2|5 (5|25 853 = |28 ¢
sl & ) %) a
51 E |21883,5/2| 2|2 |2 |52 |252| 5 |53| S | SURFACE ELEVATION (FT).
21 8 \&/zacal|S|w|r|p| &2 |85E| & |82 S DESCRIPTION OF STRATUM
i 4 \1in. Topsoil
- —X N=8 23 LEAN CLAY (CL), trace Sand, brown, medium stiff to very stiff, dry
. i to moist
[ 5 Xn=13
. HN=17 12 Grading with Sand
: 10 :Z N =28
— IXIN =23 WEATHERED SHALE, brownish gray, stiff to very stiff, dry to
— i moist
— 15 X(n=11 14
— 20 X/N=50/4" | 19 SHALE, dark gray, hard, dry to moist
= 25 XN=505"
— 30 X(N=504"

Auger Refusal at 31 ft.

N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE

T - TXDOT CONE PENETRATION RESISTANCE

R - ROCK CORE RECOVERY

RQD - ROCK QUALITY DESIGNATION

REMARKS:
GPS COORDINATES: Lat. 41.138732, Long. -82.832555
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LOG OF BORING T-54 SHEET 1 of 1
CLIENT: Apex Clean Energy, Inc
RRC Power & Energy, LLC PROJECT:  Emerson Creek Wind Project
RR‘ %10 Hde;teri C'F;)(S%]ggﬁ{d’ Suite 120 LOCATION:  Erie and Huron Counties, OH
ound Rock, .
sy Telephone: (512) 992-2087 NUMBER:  MD1301007
DATE(S) DRILLED: 5/15/2019
FIELD DATA LABORATORY DATA DRILLING METHOD(S):
ATTERBERG Hollow Stem Auger
Q LIMITS _ 5
g x e |3
z u w |2 >
i | 2 c |2 || GROUNDWATER INFORMATION:
3 r § % § % |>—'E Wy e % ECZJ é No groundwater encountered during or immediately after drilling
2| E |o|5g #lolE|E|22|8Ed| & 23] ¢
5| £ |S]522 <|2|3|9|8|48(222]z (22|35
S| B |E198%.slelSlala |95 |s82| 2 |55| 2 | SURFACE ELEVATION (FT):
O| w (g)aFmeg| Q x0 |0F° | E |Q9| Z
o| o \o/zZzareg| S |LL|PL|Pl|0d |OnE| o |OZ| = DESCRIPTION OF STRATUM
7_ i \4 in. Topsoil
- —X N=13 19 LEAN CLAY (CL), with Sand, brown, stiff to very stiff, moist
[ 5 X(N=21 16
[ X(N=18
: 10 :Z N=18 17
[ Xn=16
[ 45 XN=21 13 Grading trace Sand and Gravel, gray
: 20 :Z N =233
[ 25 XN=18 10
: 30 :Z N=25
L 35 X(N=39 SANDY LEAN CLAY (CL), trace Gravel, dark gray, hard, dry to
B i moist
: 40 :X N =36
[ 45 DX(N=501"

Auger Refusal at 48 ft.

N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE

T - TXDOT CONE PENETRATION RESISTANCE

R - ROCK CORE RECOVERY

RQD - ROCK QUALITY DESIGNATION

REMARKS:
GPS COORDINATES: Lat. 41.139042, Long. -82.770782
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LOG OF BORING T-56

SHEET 1 of 1

RRC

RRC Power & Energy, LLC

810 Hesters Crossing Rd, Suite 120

Round Rock, TX 78681

CLIENT: Apex Clean Energy, Inc
PROJECT: Emerson Creek Wind Project
LOCATION:  Erie and Huron Counties, OH

Telephone: (512) 992-2087 NUMBER:  MD1301007
DATE(S) DRILLED: 5/14/2019
FIELD DATA LABORATORY DATA DRILLING METHOD(S):
ATTERBERG Hollow Stem Auger
S LIMITS 5
= 5 S |w
i | 2 g @ o GROUNDWATER INFORMATION:
o - § § % £l |¥ = <:(' % CZJ g | No groundwater encountered during or immediately after drilling
O - [ = ) EFo |5 w I
2 E g8, [2|2|5|5 23 08s| 5 (282
5| = |2|z22 <|2|3|S|2|88 (222 =z |22 5
2| Fo|El888.5le|Slala |92 %5% < |35 | 2 | SURFACE ELEVATION (FT):
O| w (g)aFmeg| Q x0 |0F° | E |Q9| Z
| 0 \&/zareg®| = |LL|PL|Pl|GE |OhE| & [OE| S DESCRIPTION OF STRATUM
i 4 \1in. Topsoil
- -Z N =21 LEAN CLAY (CL), trace Sand and Gravel, brown, very stiff to hard,
i ] dry to moist
[ 5 XN=23
[ XN=25 15
: 10 :Z N =33
[ Xn=14 15
[ 45 XN=21
: 20 :Z N =27 11
[ 25 X(N=46 Grading with Sand
[ 30 X(N=501a" | 13 Grading moist
—1 35 X[N=50/3" SHALE, dark gray, hard, moist
= 4, XN=5015"

Auger Refusal at 43 ft.

N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE

T - TXDOT CONE PENETRATION RESISTANCE

R - ROCK CORE RECOVERY

RQD - ROCK QUALITY DESIGNATION

REMARKS:
GPS COORDINATES: Lat. 41.137179, Long. -82.791465
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LOG OF BORING T-57a

SHEET 1 of 1

RRC Power & Energy, LLC
810 Hesters Crossing Rd, Suite 120
Round Rock, TX 78681

———

Telephone: (512) 992-2087

CLIENT: Apex Clean Energy, Inc
PROJECT: Emerson Creek Wind Project
LOCATION:  Erie and Huron Counties, OH
NUMBER: MD1901007

DATE(S) DRILLED: 7/29/2021

FIELD DATA LABORATORY DATA DRILLING METHOD(S):
ATTERBERG Hollow Stem Auger
S LIMITS _ 5
i | 2 x |8 |L GROUNDWATER INFORMATION:
_ - & § = SEY o T Kz g | Groundwater encountered at 13 ft. during driling and measured at 8
2l = £ S g 0| o (l% 8 ot - g g g ft. immediately after drilling
S| L |Dladw | 2516l z5 |0k2| < |22
w 2 S| 3 [OF%) al <
AEREEER 2|8|3|7|52|552| 5 |53| S | SURFACE ELEVATION (FT)
S 8 \&§/zare|S|w|p|p |88 |85 & [82| 5 DESCRIPTION OF STRATUM
SLA | 10 in. Topsoil
7- -Z N=9 16 LEAN CLAY (CL), trace Sand, brown, medium stiff to very stiff,
: ] moist
[ 5 Xn=13
[ Xn=17 ¥
[ 10 XN=8 Grading grayish brown
. Hn=7 ¥ Grading with Sand
[ 15 X(N=20 21
Z 20 AXN=38 rFn/-thCLAY (CH), with Sand, grayish brown to olive gray, hard,
z: 25 XN =50/5" SHALE, dark brown, very hard, dry to moist
— 30 X(N=5035"
— 35 X(N=5025"
= "N = 50/1"

Auger Refusal at 38.5 ft.

N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE

T - TXDOT CONE PENETRATION RESISTANCE

R - ROCK CORE RECOVERY

RQD - ROCK QUALITY DESIGNATION

REMARKS:
GPS COORDINATES: Lat. 41.13774, Long. -82.82568
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CLIENT: Apex Clean Energy, Inc
RRC Power & Energy, LLC PROJECT:  Emerson Creek Wind Project
RR‘ %10 Hde;teri C'F;)(S%]ggﬁ{d’ Suite 120 LOCATION:  Erie and Huron Counties, OH
ound Rock, .
sy Telephone: (512) 992-2087 NUMBER: ~ MD1901007
DATE(S) DRILLED: 12/18/2019
FIELD DATA LABORATORY DATA DRILLING METHOD(S):
ATTERBERG Hollow Stem Auger
Q LIMITS 5
= x e |3
z u w |2 >
i | 2 8 | GROUNDWATER INFORMATION:
o - § % % sk |Y = <:(' %Z = Grour]dwate_r encountere_d_at 24 ft. during driling and measured at
2l = £ wl2lelg =3 oz Lol 3 g 23 ft. immediately after drilling
= L | D2150n | =|n|ln|Z¢ |w Egl < |Zg
> Wizgg 213 |<|<2|ud|x82| z |22|2
2| & |2(988.5 g gl2|2]|°z %@g S |23 | £ | SURFACE ELEVATION (FT):
2 8 \&/zacal| S |w|r|p| B2 |85l B |82 S DESCRIPTION OF STRATUM
7_ i \3 in. Topsoil
- —X N=6 23 LEAN CLAY (CL), trace Sand, light brown, medium stiff to hard,
. i dry to moist
[ 5 N=9 21
. MN=19 Grading with Sand
[ 10 XN=11 13 Grading trace Sand
I P=4.25 15129 | 15| 14 | 121 2.05 | 15.0] 9.5| 80
[ 15 XIN=9 17
[ 50 XIN=11 15
: P=35 v
L 55 IX|N=25 SANDY LEAN CLAY (CL), gray, very stiff to hard, moist to wet
: 30 :Z N =232
L 35 IX|N=39 LEAN CLAY (CL), with Sand, gray, hard, moist to wet
—1 40 X|N=46 11 SHALE, dark gray, medium hard to very hard, moist
— 45 X(N=250"
— 50 X(N=503" Grading gray
= =g N = 25/0"
Total Depth = 54 ft.
[ N- STANDARD PENETRATION TEST RESISTANCE REMARKS:
P - POCKET PENETROMETER RESISTANCE GPS COORDINATES: Lat. 41.132702, Long. -82.769033
T - TXDOT CONE PENETRATION RESISTANCE
R - ROCK CORE RECOVERY
RQD - ROCK QUALITY DESIGNATION
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LOG OF BORING T-59a

RRC

RRC Power & Energy, LLC

810 Hesters Crossing Rd, Suite 120

Round Rock, TX 78681

CLIENT: Apex Clean Energy, Inc
PROJECT: Emerson Creek Wind Project
LOCATION:  Erie and Huron Counties, OH

SHEET 1 of 1

Telephone: (512) 992-2087 NUMBER: ~ MD1301007
DATE(S) DRILLED: 7/29/2021
FIELD DATA LABORATORY DATA DRILLING METHOD(S):
ATTERBERG Hollow Stem Auger: 0 to 25 ft.; NQ Wet Rock Coring: 25 to 35 ft.
S LIMITS 5
i | 2 g @ g GROUNDWATER INFORMATION:
o - & § % £l |¥ = <:(' 2 g | Groundwater encountered at 17 ft. during drilling prior to the
2| =~ L 3 Jlo|C|ED g | & 38 A | introduction of drilling fluid
S| L |o|kg x| o|E|FE|29 25| & |z | O
S| = |4(832 2|3 |2|%2 |88 |x92| z |29]|2
2| B |2(380.a| 215 el |22 (502| £ |23| 2 [ SURFACE ELEVATION (FT):
S 8 \&§/zare|S|w|p|p |88 |85 & [82| 5 DESCRIPTION OF STRATUM
SLA | 10 in. Topsoil
7- Hn=8 LEAN CLAY (CL), trace Sand, brown, medium stiff to hard, dry to
. i moist
[ 5 Xn=12
[ X(N=s505"
: 10 :Z N=19
- HN=14 Grading dark brown, with occasional Shale fragments
[ 15 XN=30 9
L] g
— 20 X|N=50/3.5" SHALE, dark brown, very hard, moist
Ef =N = 50/3"
— 25 i SHALE, dark brown, fine grained, slightly to moderately
— 4IrR=90 weathered, weak to moderately strong rock
— 4JraD =13
— » }
— 4Ir=100
- 4|RaD =65

Total Depth = 35 ft.

N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE

T - TXDOT CONE PENETRATION RESISTANCE

R - ROCK CORE RECOVERY

RQD - ROCK QUALITY DESIGNATION

REMARKS:
GPS COORDINATES: Lat. 41.13084, Long. -82.8228
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LOG OF BORING T-60

SHEET 1 of 1

RRC

RRC Power & Energy, LLC

810 Hesters Crossing Rd, Suite 120

Round Rock, TX 78681

CLIENT: Apex Clean Energy, Inc
PROJECT: Emerson Creek Wind Project
LOCATION:  Erie and Huron Counties, OH

Telephone: (512) 992-2087 NUMBER:  MD1901007
DATE(S) DRILLED: 12/12/2019
FIELD DATA LABORATORY DATA DRILLING METHOD(S):
ATTERBERG Hollow Stem Auger
S LIMITS 5
E > 2|8 |
z &) w |2 > R
w E| 2 x |2 0 GROUNDWATER INFORMATION:
3 E § % = - > i = e % % CZJ § No groundwater encountered during or immediately after drilling
o £ kg wlal|8|2|a0|3Zs| & (22| s
S|l L |2|oan | 2516l z5 |0k2| < |22 (zj
S| £ [2|322 | R|3|<|<s |48 |222| =z |22|5
2| F | gégo\o; = T |z |53 %§% S %8 2 SURFACE ELEVATION (FT):
3| 8 \&/zacel| = | |pP|p| &R |8BE| B |82 3 DESCRIPTION OF STRATUM
7- i \3 in. Topsoil
- Hn=19 LEAN CLAY (CL), trace Sand, light brown, very stiff to hard, dry to
| i moist
[ 5 Xn=17 17
[ X(N=33
: 10 :X N =36 17
. IX[N=18 16 FAT CLAY (CH), trace Sand, light brown, stiff to very stiff, dry to
B - moist
- 15 ] P=20
: 20 :X N =230
7 -
L 25 XIN=25 19 SILT (ML), trace Sand, gray, very stiff, moist
: 30 :X N =20
) 5 XN=50" LEAN CLAY (CL), gray, hard, moist
N =50/3

\SHALE, gray, very hard, moist /]
Auger Refusal at 35 .

N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE

T - TXDOT CONE PENETRATION RESISTANCE

R - ROCK CORE RECOVERY

RQD - ROCK QUALITY DESIGNATION

REMARKS:
GPS COORDINATES: Lat. 41.115596, Long. -82.744422
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LOG OF BORING T-61

SHEET 1 of

1

RRC Power & Energy, LLC
810 Hesters Crossing Rd, Suite 120
Round Rock, TX 78681

———

Telephone: (512) 992-2087

CLIENT:
PROJECT:
LOCATION:
NUMBER:

Apex Clean Energy, Inc
Emerson Creek Wind Project
Erie and Huron Counties, OH
MD1901007

DATE(S) DRILLED: 5/11/2019

FIELD DATA LABORATORY DATA DRILLING METHOD(S):
ATTERBERG Hollow Stem Auger
S LIMITS _ 5
L | 2 % @ % GROUNDWATER INFORMATION:
2 — & § = LY o] %Z g | Groundwater not encountered during driling or immediately after
2l e Es 3 g o9 | =3 oLt ol 3 g drilling and measured at 6.5 ft. 24 hours after drilling
S| L |?|a00 e 21515z 1259 < |29
5 Lizaz |23 |<|<|ud |z82| z (22| 2
2| & |2|385,5|8 |8 2|2 |22 |282| £ |53| 3 | SURFACE ELEVATION (FT):
8| 8 \&/zacel| = | |pP|p|&R |8BE| B |82 5 DESCRIPTION OF STRATUM
7- i \2 in. Topsoil /1
- Mn=14 LEAN CLAY (CL), with Sand, brown, stiff to very stiff, dry to moist
[ 5 X(N=25
- i A 4
[ DXn=24
[ 10 Xn=15 16 | 31 | 16 | 15 74
| M N=16 Grading grayish brown
[ 15 XN=15
: 20 :Z N=19
[ 25 XN=19 19
: 30 :Z N=25
[ 35 X(N=15
: 40 :X N =35
—1 45 X(N=74 SHALE, dark gray, hard, moist
Auger Refusal at 48 ft.

N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE

T - TXDOT CONE PENETRATION RESISTANCE

R - ROCK CORE RECOVERY

RQD - ROCK QUALITY DESIGNATION

REMARKS:

GPS COORDINATES: Lat. 41.113883, Long. -82.809371
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LOG OF BORING T-62

SHEET 1 of 1

RRC

RRC Power & Energy, LLC

810 Hesters Crossing Rd, Suite 120

Round Rock, TX 78681
Telephone: (512) 992-2087

CLIENT: Apex Clean Energy, Inc
PROJECT: Emerson Creek Wind Project
LOCATION:  Erie and Huron Counties, OH
NUMBER: MD1901007

DATE(S) DRILLED: 12/11/2019

FIELD DATA LABORATORY DATA DRILLING METHOD(S):
ATTERBERG Hollow Stem Auger
S LIMITS _ 5
i | 2 % @ % GROUNDWATER INFORMATION:
o - & § % £l |¥ = <:(' 2 g | Groundwater encountered at 52 ft. during driling and measured at
2l e £S < g o |G ('% 3 ot - g g g 40 ft. immediately after drilling
S| L |Dladw | 2516l z5 |0k2| < |22
5 Lizaz |23 |<|<|ud |z82| z (22| 2
S| B |2]983.5| 2|2 2|2 |92 |282| 5 23| S | SURFACE ELEVATION (FT):
S 8 \&/zarel| = ||p|p| B2 (85| 6K |BE| S DESCRIPTION OF STRATUM
7- i \3 in. Topsoil
- -Z N=18 16 LEAN CLAY (CL), trace Sand and Gravel, light brown, very stiff to
i ] hard, dry to moist
[ 5 XN=21
. MN=28 15 Grading iron stained
[ 10 XN=30 Iron stains grade out
[ Xn=32 15
[ 15 XN=30
: 20 :Z N=19 16
I 25 ] P=45
L 39 XIN=14 28 96 | SILT (ML), trace Sand, brown, stiff to very stiff, moist to wet
L 35 :X N=18 Trace Gravel at 34 ft.
%7 40 XN=82 X CLAYEY SAND (SC), dark gray, very dense, dry to moist, fine to
%/f- - medium grained
7 a5 DXN=45 LEAN CLAY (CL), with Sand, dark gray, hard, dry to moist
[ 50 X(N=51
[ g
24 N =50/4" Grading trace Sand and Gravel, gray, moist to wet
Total Depth = 54.5 ft.

N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE

T - TXDOT CONE PENETRATION RESISTANCE

R - ROCK CORE RECOVERY

RQD - ROCK QUALITY DESIGNATION

REMARKS:
GPS COORDINATES: Lat. 41.110964, Long. -82.744297
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LOG OF BORING T-63

SHEET 1 of 1

CLIENT: Apex Clean Energy, Inc
RRC Power & Energy, LLC PROJECT:  Emerson Creek Wind Project
RR‘ %10 Hde;teri C'F;)(S%]ggﬁ{d’ Suite 120 LOCATION:  Erie and Huron Counties, OH
ound Rock, .
sy Telephone: (512) 992-2087 NUMBER:  MD1301007
DATE(S) DRILLED: 5/8/2019
FIELD DATA LABORATORY DATA DRILLING METHOD(S):
ATTERBERG Hollow Stem Auger
S LIMITS 5
= 5 S |w
i | 2 g @ 0 GROUNDWATER INFORMATION:
3 r § % § % F__E % e % ECZJ § No groundwater encountered during or immediately after drilling
e} [ i W = =25 T [OX%) :
2| B |E|%80. 5|23 |a|& |22 |s4U2| £ |53 | 3 | SURFACE ELEVATION (FT):
o| ki (g)2r@%g| 0 o [QES| £ (89| 2
n| 0 \v/Zargg| Z |LL|{PL| Pl | od |[OQwk| v |OX]| = DESCRIPTION OF STRATUM
7- in \2 in. Topsoil /]
- MN=10 LEAN CLAY (CL), trace Sand, brown, stiff to very stiff, moist
[ 5 X(n=21
[ Xn=21 17
: 10 :Z N=24
[ Xn=18
[ 15 XN=12
[ 20 Xn=13 17 Grading to dark brown
[ 25 Xn=16
[ 30 XN=22 Grading with Sand, gray, dry to moist
[ 35 X(N=25
IXIN =39 15 o | POORLY GRADED SAND (SP), gray to black, dense, wet, fine to
i coarse grained
L 45 XIN=56 LEAN CLAY (CL), trace Sand and Gravel, gray, hard, moist to wet
[ 50 XN=41 Gravel grades out
[ 55 XIN=50/5"
Total Depth = 55 ft.

N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE

T - TXDOT CONE PENETRATION RESISTANCE

R - ROCK CORE RECOVERY

RQD - ROCK QUALITY DESIGNATION

REMARKS:
GPS COORDINATES: Lat. 41.107601, Long. -82.807071
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LOG OF BORING T-64a

SHEET 1 of 1

RRC Power & Energy, LLC
810 Hesters Crossing Rd, Suite 120
Round Rock, TX 78681

———

Telephone: (512) 992-2087

CLIENT: Apex Clean Energy, Inc
PROJECT: Emerson Creek Wind Project
LOCATION:  Erie and Huron Counties, OH
NUMBER: MD1901007

DATE(S) DRILLED: 7/30/2021

FIELD DATA LABORATORY DATA DRILLING METHOD(S):
ATTERBERG Hollow Stem Auger
< LIMITS _ <
L | 2 % @ g GROUNDWATER INFORMATION:
a - § % % sk |Y = <=(' §§ = Grour]dwate_r encountere_d_at 47 ft. during drilling and measured at
2l = £ wl2lelg =3 gILCLj Lo g 17 ft. immediately after drilling
= w (2R %) x = n n Zp | W = << z 1)
5 Lizaz |23 |<|<|ud |z82| z (22| 2
21 & |2 98% .5 g AR %@g 2 Lg(%) 2 | SURFACE ELEVATION (FT):
8| 8 \&/zacel| = | |pP|p|&R |8BE| B |82 5 DESCRIPTION OF STRATUM
SLA i 10 in. Topsoil
7- KN=10 18 LEAN CLAY (CL), trace Sand, brown, stiff to hard, dry to moist
[ 5 Xn=16
[ Xn=16
: 10 :X N=17
[ Xn=10
[ 15 XN=15 15| 26 | 15 | 11 Grading grayish brown
[ \ 4
: 20 :Z N=12
[ 25 X(N=11
: 30 :Z N=21
[ 35 X(N=505" Grading with Shale fragments
: 40 :X N =22
—1 45 JX|N=501" SHALE, dark gray, very hard, dry to moist
— ] v
=R e
— 50 X 50/0.25"
|==¢ TN = 25/0"
Auger Refusal at 51 ft.

N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE

T - TXDOT CONE PENETRATION RESISTANCE

R - ROCK CORE RECOVERY

RQD - ROCK QUALITY DESIGNATION

REMARKS:
GPS COORDINATES: Lat. 41.099166, Long. -82.827906
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LOG OF BORING T-65 SHEET 1 of

CLIENT: Apex Clean Energy, Inc
RRC Power & Energy, LLC PROJECT:  Emerson Creek Wind Project
RR‘ %10 Hde;teri C'F;)(S%]ggﬁ{d’ Suite 120 LOCATION:  Erie and Huron Counties, OH
ound Rock, .
sy Telephone: (512) 992-2087 NUMBER:  MD1301007
DATE(S) DRILLED: 5/9/2019 - 5/10/2019
FIELD DATA LABORATORY DATA DRILLING METHOD(S):
ATTERBERG Hollow Stem Auger
< LIMITS _ <
= 3 Slg |y
i | 2 % @ g GROUNDWATER INFORMATION:
3 o § § % sk |Y = <:(' ECZJ g | No groundwater encountered during or immediately after drilling
— [ -} O = o (T T N
1€ [g5%, |E|3|5|%|25|86g = |28 ¢
| T |S]522 <2 |3|2 2|88 (222| z |22 5
S| B |E198%. 5|2l Slala |95 |s82| 2 |55| 2 | SURFACE ELEVATION (FT):
O| w (g)aFmeg| Q x0 |0F° | E |Q9| £
o| o \o/zZzareg| S |LL|PL|Pl|0d |OnE| o |OZ| = DESCRIPTION OF STRATUM
5 4 \2 in. Topsoil
- —X N=12 16 LEAN CLAY (CL), with Sand, brown, stiff to hard, dry to moist
[ 5 X(n=21
[ Xn=20
[ 10 NNn=17 17 Grading trace Sand
[ Xn=24
[ 15 XN=23 17
: 20 :Z N =22
L 25 ]N =15 15 121 | 4.52 | 10.0| 0.0
[ 30 X(N=24 Grading grayish brown, wet
[ 35 X(N=58
: 40 :X N =47
[ 45 X(N=30
— 50 X|N=50/6" SHALE, dark gray, hard, moist
é 55 PN =50/4"
Total Depth = 55 ft.
[ N- STANDARD PENETRATION TEST RESISTANCE REMARKS:
P - POCKET PENETROMETER RESISTANCE GPS COORDINATES: Lat. 41.096579, Long. -82.806805
T - TXDOT CONE PENETRATION RESISTANCE
R - ROCK CORE RECOVERY
RQD - ROCK QUALITY DESIGNATION
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LOG OF BORING T-66 SHEET 1 of 1

LLC

RRC Power & Energy,
810 Hesters Crossing Rd, Suite 120
Round Rock, TX 78681

———

Telephone: (512) 992-2087

CLIENT: Apex Clean Energy, Inc
PROJECT: Emerson Creek Wind Project
LOCATION:  Erie and Huron Counties, OH
NUMBER: MD1901007

DATE(S) DRILLED: 5/3/2019

30

35

40

45

50

55

FIELD DATA LABORATORY DATA DRILLING METHOD(S):
ATTERBERG Hollow Stem Auger
S LIMITS _ 5
= | 2 g @ g GROUNDWATER INFORMATION:
g — 5 § 2 £l |¥ = Z iz g | Groundwater encountered at 13 ft. during driling and not measured
2| =~ L Ol S5 |o|c|E3|H | g g | « | immediately after drilling
S| E(2]é3e |2]S|5 5|25 (868 5 28] ¢
202 o < | < |Wg 238 z |2
21 & |2 98% .5 g AR %@g 2 Lg(%) 2 | SURFACE ELEVATION (FT):
8| 8 \&/zacel| = | |pP|p|&R |8BE| B |82 5 DESCRIPTION OF STRATUM
7- in \2 in. Topsoil /1
- 'X N=6 22 SANDY LEAN CLAY (CL), light brown, medium stiff to very stiff,
i 1 dry to moist
L 5 X[N=17 20
[ Xn=15
10 XIN=26 LEAN CLAY (CL), trace Sand and Gravel, dark brown, soft to
E hard, dry to moist
:X N=17 Y18
15 P|N=15 14
20 XN=5 1831|1615 77 | Gravel grades out; grading with Sand
25 ] P=225 |17 |29|17 12| 117 | 277 | 14.9| 19.0| 91 | Grading trace Sand

Wet from 29 to 34 ft.

Total Depth = 55.5 ft.

N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE

T - TXDOT CONE PENETRATION RESISTANCE

R - ROCK CORE RECOVERY

RQD - ROCK QUALITY DESIGNATION

REMARKS:
GPS COORDINATES: Lat. 41.095647, Long. -82.763703
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LOG OF BORING T-67

SHEET 1 of 1

CLIENT: Apex Clean Energy, Inc
RRC Power & Energy, LLC PROJECT:  Emerson Creek Wind Project
RR‘ ?{10 Hde;teri C'F?(S%]ggﬁ{d’ Suite 120 LOCATION:  Erie and Huron Counties, OH
ound Rock, .
sy Telephone: (512) 992-2087 NUMBER: ~ MD1301007
DATE(S) DRILLED: 5/2/2019
FIELD DATA LABORATORY DATA DRILLING METHOD(S):
ATTERBERG Hollow Stem Auger
S LIMITS 5
c < 8 | g
z a w |2 > .
i | 2 x |2 0 GROUNDWATER INFORMATION:
o - § § % £l |¥ = <:(' % CZJ g | No groundwater encountered during or immediately after drilling
(o] . [ O O | Eo || w I
S| E |al53, |E|2|E|E |28 |8Eq| & |22 g
S| £ [2|322 | R|3|<|<s |48 |222| =z |22|5
2| B (2888 .5/ 2| ala|a |23 |58z £ |25 |2 | SURFACE ELEVATION (FT):
O| w (g)aFmeg| Q x0 |0F° | E |Q9| £
»| & \o/zZareg| = |LL|PL|Pl|8d [Ont| o |O0Z| = DESCRIPTION OF STRATUM
7- i \4 in. Topsoil
- -Z N=7 LEAN CLAY (CL), with Sand, brown, medium stiff to very stiff,
. i moist
[ 5 Xn=18
. HN=28 Grading trace Sand, dry to moist
: 10 :Z N=23
- N =21 Grading gray
[ 15 XN=12
: 20 :Z N=6 14
?{,_ o5 IX[N=6 19 CLAYEY SAND (SC), olive brown, loose, dry to moist, fine grained
' L 39 IX(N=15 LEAN CLAY (CL), trace Sand, dark gray, stiff to hard, dry to moist
[ 35 X(N=25 Grading trace Gravel
: 40 :X N =20
[ 45 XN=32
y_ 50 DX|N=26 CLAYEY SAND (SC), dark gray, medium dense, moist, fine
%- i grained
Z 55 X(N=68 SANDY LEAN CLAY (CL), dark gray, hard, moist

Total Depth = 55.5 ft.

N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE

T - TXDOT CONE PENETRATION RESISTANCE

R - ROCK CORE RECOVERY

RQD - ROCK QUALITY DESIGNATION

REMARKS:
GPS COORDINATES: Lat. 41.094265, Long. -82.770634




LOG OF BORING T-68 SHEET 1 of

RRC

RRC Power & Energy, LLC

810 Hesters Crossing Rd, Suite 120

Round Rock, TX 78681
Telephone: (512) 992-2087

CLIENT: Apex Clean Energy, Inc
PROJECT: Emerson Creek Wind Project
LOCATION:  Erie and Huron Counties, OH
NUMBER: MD1901007

DATE(S) DRILLED: 5/8/2019

RENEWABLE LOG - LOG A GNNLO1.GDT - 9/10/21 14:15 - R\OPERATIONS\OP2\02 DESIGN\GEOTECHNICAL\G DRIVE\GINT\PROJECTS\2019\EMERSON CREEK - MD1901007\EMERSON CREEK - MD1901007.GPJ

FIELD DATA LABORATORY DATA DRILLING METHOD(S):
ATTERBERG Hollow Stem Auger
S LIMITS _ 5
i | 2 % @ % GROUNDWATER INFORMATION:

3 - § % 2 - > i = e % % CZJ § No groundwater encountered during or immediately after drilling
2l =~ P w|Z2l1elel=a3|ach 0D | <
2| E |E(368.5 g Sla|a |5z S02| g |23| 2 | SURFACE ELEVATION (FT):
S 8 \&§/zare|S|w|p|p |88 |85 & [82| 5 DESCRIPTION OF STRATUM

i 4 \1.5in. Topsoil

- -Z LEAN CLAY (CL), trace Sand, brown, stiff to very stiff, moist

[ 5 X 16

[ 10 X 14

[ XN 13

[ 15 1X

- 20 -X

[ 55 ] 17 Grading moist to wet

[ a0 |

L 35 - CLAYEY SAND (SC), brownish gray, dense, moist to wet, fine to

| i coarse grained

L 40 - LEAN CLAY (CL), trace Sand, brown, hard, moist

[ 45

= 50 -

- 55 -

Total Depth = 55.5 ft.

N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE

T - TXDOT CONE PENETRATION RESISTANCE

R - ROCK CORE RECOVERY

RQD - ROCK QUALITY DESIGNATION

REMARKS:
GPS COORDINATES: Lat. 41.092712, Long. -82.777417
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LOG OF BORING T-69

SHEET 1 of 1

RRC

RRC Power & Energy, LLC

810 Hesters Crossing Rd, Suite 120

Round Rock, TX 78681

CLIENT: Apex Clean Energy, Inc
PROJECT: Emerson Creek Wind Project
LOCATION:  Erie and Huron Counties, OH

Telephone: (512) 992-2087 NUMBER: ~ MD1301007
DATE(S) DRILLED: 5/7/2019
FIELD DATA LABORATORY DATA DRILLING METHOD(S):
ATTERBERG Hollow Stem Auger
S LIMITS 5
£ > 2R | o
z &) wo |2 >
i E| 2 x |8 |L GROUNDWATER INFORMATION:
o - § % % ol N Y - <:(' §§ = _Grounc_jwater encoqr]tered at 39 ft. during drilling and not measured
o - . J|lo|C|Ea|att| & |pg ]| | immediately after drilling
S| E|gls8. |E2|5 |56 | 25|85 = |25
»| T [2[223 = 22|18 |x82| z |22
2| & |2(988.5 g Sla|a |5z %@g 2 |£3| 2 | SURFACE ELEVATION (FT):
S 8 \&§/zare|S|w|p|p |88 |85 & [82| 5 DESCRIPTION OF STRATUM
7- in \2 in. Topsoil /1
- -X N=7 LEAN CLAY (CL), trace Sand, brown, medium stiff to very stiff,
: 1 moist
[ 5 (N=11 20
[ Xn=21
[ 10 XN=14 Grading trace lignite
B i =12 16 SANDY LEAN CLAY (CL), light reddish brown, stiff, moist
L 45 XIN=10 19 LEAN CLAY (CL), with Sand, grayish brown, stiff to hard, moist
[ 20 XN=17 Grading trace Sand, dry to moist
[ 25 X(N=23
[ 30 X{N=9 16|26 17| 9 75 | Grading with Sand
[ 35 X(N=32
L] g
L 40 _Z N =40
[ 45 X(N=37
[ 50 X(N=34 Grading trace Sand, moist
A 55 Xn=55 Grading moist to wet

Total Depth = 55.5 ft.

N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE

T - TXDOT CONE PENETRATION RESISTANCE

R - ROCK CORE RECOVERY

RQD - ROCK QUALITY DESIGNATION

REMARKS:
GPS COORDINATES: Lat. 41.091692, Long. -82.788934
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LOG OF BORING T-70 SHEET 1 of

1

LLC

RRC Power & Energy,
810 Hesters Crossing Rd, Suite 120
Round Rock, TX 78681

———

Telephone: (512) 992-2087

CLIENT: Apex Clean Energy, Inc
PROJECT: Emerson Creek Wind Project
LOCATION:  Erie and Huron Counties, OH
NUMBER: MD1901007

DATE(S) DRILLED: 5/10/2019 - 5/11/2019

FIELD DATA LABORATORY DATA DRILLING METHOD(S):
ATTERBERG Hollow Stem Auger
S LIMITS _ 5
= 3 S5 |
w | 2 % @ % GROUNDWATER INFORMATION:
3 - § § % - > LY - % ECZJ § No groundwater encountered during or immediately after drilling
—_ I8 '} = O - L
S| E |alk3, |®|2|2|E|28|3Es| & |23 ¢
5| £ |S]522 <|2|3|9|8|48(222]z (22|35
2| F | 252\05 g S|a|a |23 %g% g %8 2 SURFACE ELEVATION (FT):
S 8 \&/zarel| = ||p|p| B2 (85| 6K |BE| S DESCRIPTION OF STRATUM
7- i \2 in. Topsoil /1
- -Z N=20 14 LEAN CLAY (CL), with Sand, brown, stiff to very stiff, dry to moist
[ 5 X(N=23
[ XN=20 15
: 10 :Z N=21
| HN=12 16 Grading trace Sand, gray
[ 15 XN=15
: 20 :Z N =22
[ 05 X(N=14 |17
L 39 DX(N=11 SANDY LEAN CLAY (CL), gray, stiff to hard, moist to wet
- 35 ]P=35 15 121 3.66 | 15.1| 0.0
: 40 :X N =237
L 45 XIN=30 LEAN CLAY (CL), with Sand, gray to brown, very stiff, moist to wet
[ 50 X(N=24
5_ 55 4X|/N=80/10" SHALE, dark gray, very hard, moist, with trace Sand deposits
Total Depth = 55.5 ft.

N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE

T - TXDOT CONE PENETRATION RESISTANCE

R - ROCK CORE RECOVERY

RQD - ROCK QUALITY DESIGNATION

REMARKS:
GPS COORDINATES: Lat. 41.088115, Long. -82.817980
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LOG OF BORING T-71a

SHEET 1 of 1

RRC Power & Energy, LLC
810 Hesters Crossing Rd, Suite 120
Round Rock, TX 78681

———

Telephone: (512) 992-2087

CLIENT: Apex Clean Energy, Inc
PROJECT: Emerson Creek Wind Project
LOCATION:  Erie and Huron Counties, OH
NUMBER: MD1901007

DATE(S) DRILLED: 7/28/2021

FIELD DATA LABORATORY DATA DRILLING METHOD(S):
ATTERBERG Hollow Stem Auger
S LIMITS 5
= x K |a
Z
= | 2 g @ g GROUNDWATER INFORMATION:
a - § % % sk |Y = <=(' ECZJ = Grour]dwate_r encountere_d_at 39 ft. during drilling and measured at
2l = £ wl2lelg =3 o LC; Lo g 20 ft. immediately after drilling
= w (2R %) x = n n Zp | W = << z 1)
5 Lizaz |23 |<|<|ud |z82| z (22| 2
21 & |2 98% .5 g AR %@g 2 Lg(%) 2 | SURFACE ELEVATION (FT):
3| 8 \&/zacel| = | |pP|p| &R |8BE| B |82 3 DESCRIPTION OF STRATUM
LA ] 10 in. Topsoil
7- Kn=9 17 LEAN CLAY (CL), trace Sand, brown, stiff, dry to moist
[ 5 X(N=12 Grading light brown, trace Gypsum
[ X(N=14
: 10 :X N=12 16
[ XN=12
[ 45 X(N=10
20 N=6 Yi18| 22| 16| 6 93 | SILTY CLAY (CL-ML), trace Sand, brown, medium stiff, moist

L o5 IX|N=8 LEAN CLAY (CL), trace Sand, brown, medium stiff to stiff, dry to
5 17 moist
: 30 :X N=12
é 35 gX N=9 Grading trace Gravel
(7 : 40 : N =21 CL{-\YEY SAND (SC), dark brown, medium dense, moist, fine
A///X/;/: 1 grained
;é 45 EX N=13
7 M
/ [ 50 )(N=18
»/ i
_/Z 55 D(N=28

Total Depth = 55.5 ft.

N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE

T - TXDOT CONE PENETRATION RESISTANCE

R - ROCK CORE RECOVERY

RQD - ROCK QUALITY DESIGNATION

REMARKS:
GPS COORDINATES: Lat. 41.087221, Long. -82.777034
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LOG OF BORING T-72

SHEET 1 of 1

RRC

RRC Power & Energy, LLC

810 Hesters Crossing Rd, Suite 120

Round Rock, TX 78681

CLIENT: Apex Clean Energy, Inc
PROJECT: Emerson Creek Wind Project
LOCATION:  Erie and Huron Counties, OH

10

15

20

=<l <

z
1
IS

N = 50/5" A

R=89
RQD =17

R =100
RQD =68

R=98
RQD =63

R=98
RQD =92

14

Telephone: (512) 992-2087 NUMBER:  MD1301007
DATE(S) DRILLED: 4/23/2019
FIELD DATA LABORATORY DATA DRILLING METHOD(S):
ATTERBERG Hollow Stem Auger: 0 to 8 ft.; NX Wet Rock Coring: 8 to 28 ft.

Q LIMITS 3

= 5 g |

Z - |2 % |2 |4 | GROUNDWATER INFORMATION:

pzd = s . ] w= . . . - .
3| r 3 % 8 % |>—'E % Ak Eczy § No groundwater encountered prior to the introduction of drilling fluid
S| E [0]52 Blo|E|E|28 |9Fg| & |23 ¢
5|z |S(522 <2 (3|2 |2|88(222| 2z 22| 5
| B (g|889.5le | Slala E% %5% < |35 | 2 | SURFACE ELEVATION (FT):
O| w (g)aFmeg| Q x0 |0F° | E |Q9| Z
o»| 0 \o/zZargg| = |LL|PL|PI|dd |[OhE| » |O%| = DESCRIPTION OF STRATUM

7 o \2 in. Topsoil /]
X(N=4 25

LEAN CLAY (CL), with Sand, brown, soft to hard, dry to moist

Grading trace Gravel

LIMESTONE, gray, fine grained, moderately weathered, weak rock

Grading fresh to slightly weathered

Total Depth = 28 ft.

N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE

T - TXDOT CONE PENETRATION RESISTANCE

R - ROCK CORE RECOVERY

RQD - ROCK QUALITY DESIGNATION

REMARKS:
GPS COORDINATES: Lat. 41.317416, Long. -82.790099




RENEWABLE LOG - LOG A GNNLO1.GDT - 9/13/21 15:59 - R\OPERATIONS\OP2\02 DESIGN\GEOTECHNICAL\G DRIVE\GINT\PROJECTS\2019\EMERSON CREEK - MD1901007\EMERSON CREEK - MD1901007.GPJ

LOG OF BORING T-75 SHEET 1 of 1
CLIENT: Apex Clean Energy, Inc
RRC Power & Energy, LLC PROJECT:  Emerson Creek Wind Project
RR‘ %10 Hde;teri C'F;)(S%]ggﬁ{d’ Suite 120 LOCATION:  Erie and Huron Counties, OH
oun OCK, .
sy Telephone: (512) 992-2087 NUMBER:  MD1301007
DATE(S) DRILLED: 4/28/2019 - 4/29/2019
FIELD DATA LABORATORY DATA DRILLING METHOD(S):
ATTERBERG Hollow Stem Auger: 0 to 13 ft.; NX Wet Rock Coring: 13 to 28 ft.
Q LIMITS 5
g x e |3
z u w |2 >
w - 2 < (2 L GROUNDWATER INFORMATION:
o - & § % £l |¥ = <:(' 2 g | Groundwater encountered at 7 ft. during drilling prior to the
2 - L 3 Jlo|C|ED g | & g Z | | introduction of drilling fluid
S| £ 253, Blo|5|5|25 950 & |24 8
S|z [U|528 «|2|3|2|2|a8|xe2| z |22| ¢
| B (g|889.5le | Slala E% %5% < |35 | 2 | SURFACE ELEVATION (FT):
O| w (g)aFmeg| Q x0 |0F° | E |Q9| Z
o»| o \w/Zarexg| = |LL|PL|PlI|Gad |[OnE| » |OL| = DESCRIPTION OF STRATUM
7- in \2 in. Topsoil /1
- —X N=4 SANDY LEAN CLAY (CL), brown, soft, moist
L 5 N=8 19 LEAN CLAY (CL), with Sand, brown, medium stiff, moist
5_ IXIN = 50/5" SHALE, gray to black, very hard, moist to wet
—{ 10 X(n=503" | 16
— XN = 50/4"
i LIMESTONE, light gray, fine grained, slightly to moderately
dAIrR=75 weathered, weak to moderately strong rock
| Y 183 |1612.80 0.0
i R =100
4JRQD =44
I 25 i R =100
B 4 JRQD =76

Total Depth = 28 ft.

N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE

T - TXDOT CONE PENETRATION RESISTANCE
R - ROCK CORE RECOVERY

RQD - ROCK QUALITY DESIGNATION

REMARKS:
GPS COORDINATES: Lat. 41.260506, Long. -82.803113
*Denotes Total Unit Weight
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LOG OF BORING T-75-B1

SHEET 1 of 1

RRC

RRC Power & Energy, LLC

810 Hesters Crossing Rd, Suite 120

Round Rock, TX 78681

CLIENT: Apex Clean Energy, Inc
PROJECT: Emerson Creek Wind Project
LOCATION:  Erie and Huron Counties, OH

Telephone: (512) 992-2087 NUMBER:  MD1301007
DATE(S) DRILLED: 8/22/2021 - 8/23/2021
FIELD DATA LABORATORY DATA DRILLING METHOD(S):
ATTERBERG Hollow Stem Auger: 0 to 10.5 ft.; NX Wet Rock Coring: 10.5 to 35.5
< |__LIMITS S|
w | 2 % @ g GROUNDWATER INFORMATION:
3 r § % % % > E = e % % CZJ § No groundwater encountered prior to the introduction of drilling fluid
al & Eo W 1L 153 |9xc™ 0o | =
2| |2(28545] 2 Sla|a |5z |8 32| £ |23| 2 | SURFACE ELEVATION (FT):
S 8 \&/zarel| = ||p|p| B2 (85| 6K |BE| S DESCRIPTION OF STRATUM
7- in \2 in. Topsoil /1
- HN=4 LEAN CLAY (CL), trace Sand, dark gray, soft to medium stiff, dry
i 1] to moist, trace roots
L 5 IX|N=8 22 Roots grade out; grading with Sand
5_ IXIN = 75/10" SHALE, dark gray, very hard, dry to moist
= ,, TJN=50%"
B 7 LIMESTONE, dark gray, fine grained, fresh to slightly weathered,
i JIR=93 very weak rock
JJRQD =18
L 15 - Grading gray, fine to medium grained, fresh, weak to moderately
| 1 strong rock
i 1IrR=100
i 0 JR®=23 6 in. vuggy layer at 18.5 ft.
. J|r=100 1 ft. Mudstone layer at 22 ft.
B JJRQD =45
- 25 1
i 1IrR=100
R JJRQD =62
— 30 iy SHALE, dark gray, fine grained, slightly to moderately weathered,
—— - _ extremely weak to weak rock
%_ JJRQD =15
—— 35

Total Depth = 35.5 ft.

N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE

T - TXDOT CONE PENETRATION RESISTANCE

R - ROCK CORE RECOVERY

RQD - ROCK QUALITY DESIGNATION

REMARKS:
GPS COORDINATES: Lat. 41.260459, Long. -82.803146
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LOG OF BORING T-75-B2

SHEET 1 of 1

RRC Power & Energy, LLC
810 Hesters Crossing Rd, Suite 120
Round Rock, TX 78681

———

Telephone: (512) 992-2087

CLIENT: Apex Clean Energy, Inc
PROJECT: Emerson Creek Wind Project
LOCATION:  Erie and Huron Counties, OH
NUMBER: MD1901007

DATE(S) DRILLED: 8/20/2021 - 8/22/2021

FIELD DATA LABORATORY DATA DRILLING METHOD(S):
ATTERBERG Hollow Stem Auger: 0 to 10 ft.; NX Wet Rock Coring: 10 to 35 ft.
S LIMITS 5
i - 2 < (2 L GROUNDWATER INFORMATION:
o - § § % £l |¥ = <:(' ECZJ g | No groundwater encountered prior to the introduction of drilling fluid
(o] — T J|lo|o|E S lpk | w «
S| E |als8. |E|2|5|5|25|25g] = |22)¢
ol T |H|222 |2 |3|3|5|4g |22 z (22| 5
2| F | 252\05 g S|z |z |3 %§% g %8 2 SURFACE ELEVATION (FT):
S 8 \&/zarel| = ||p|p| B2 (85| 6K |BE| S DESCRIPTION OF STRATUM
7- in \2 in. Topsoil
- KN=6 19 LEAN CLAY (CL), with Sand, dark gray, soft to medium stiff, dry to
| N moist
L 5 {X|N=4
—1 N = 50/4" SHALE, dark gray, very hard, dry to moist
— T=IN = 50/4"
B 10 i LIMESTONE, dark gray, fine grained, slightly weathered, extremely
- 4R =100 weak to very weak rock
B 4IRQD =8
| 15 1 Grading light gray, fine to medium grained, slightly weathered,
| i weak to moderately strong rock
4R =100
1| RQD =60
- b 2 in. Shale seam at 18.5 ft.
= 20 - =
B 4R =100 . .
| 1lraD =43 6 in. Mudstone layer at 22 ft., dark gray, fine grained, moderately
| i weathered, extremely weak rock
25 1 Grading dark gray, fine grained, slightly weathered, very weak to
i ] weak rock
B 4R =100
. JIR® =37 6 in. vertical fracture at 28 ft.
= 30 - =
— Alr=100 SHALE, dark gray, fine to medium grained, slightly to moderately
— RQD = 22 weathered, extremely weak rock
— 35
Total Depth = 35 ft.

N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE

T - TXDOT CONE PENETRATION RESISTANCE

R - ROCK CORE RECOVERY

RQD - ROCK QUALITY DESIGNATION

REMARKS:
GPS COORDINATES: Lat. 41.260530, Long. -82.803039
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LOG OF BORING T-75-B3

SHEET 1 of 1

RRC Power & Energy, LLC
810 Hesters Crossing Rd, Suite 120
Round Rock, TX 78681

———

Telephone: (512) 992-2087

CLIENT: Apex Clean Energy, Inc
PROJECT: Emerson Creek Wind Project
LOCATION:  Erie and Huron Counties, OH
NUMBER: MD1901007

DATE(S) DRILLED: 8/22/2021

DRILLING METHOD(S):
Hollow Stem Auger: 0 to 10 ft.; NX Wet Rock Coring: 10 to 35 ft.

GROUNDWATER INFORMATION:
No groundwater encountered prior to the introduction of drilling fluid

SURFACE ELEVATION (FT):

DESCRIPTION OF STRATUM

FIELD DATA LABORATORY DATA
ATTERBERG

Q LIMITS 5
< S |w &

— > e |
pra & w2 Y
] x |2 ]
Zle E £ S |do| @

== | > Elw | =2 z
2 - SI2|3|E|>x|> F| 2 |E5]| 8
8 - L nl2le|¢ ':8 ol L}t oo | N
[ = = . D :
S| E |ele8e |2|2|5 |5 |25 |058| < |22

> T |9|292 .| P < | < |wWwg |xz2| z [Z2
* (623 ¥ L |9 |2 |4 |0z|aG2| 5 22| 9
- = J03J oA~ 2] — o o ) §LUZ é z2 2
5| & |2)Brasg| o o |QES| E |89 2
n| & \v/Zargx| = |LL|{PL| Pl | ad |[Owk| v |[O%]| =

5 4 \2 in. Topsoil
- -X N=5 LEAN CLAY (CL), trace Sand, dark brown, medium stiff to hard,
i 1] dry to moist, trace roots
[ 5 X(N=86 Roots grade out
[ Xn=s03 | 10
B B=IN = 50/5"
— 107 SHALE, dark gray, fine grained, slightly weathered, very weak rock
- 4IR=100 LIMESTONE, light gray, fine grained, slightly weathered, very weak
[ s 1 RQD =35 to weak rock
B i R =100
B | JRQD =40
! Vertical fracture at 19 ft.
: 1r-=100 6 in. Mudstone layer at 21 ft., highly weathered, extremely weak
- {|rap=52 rock
= 25 4
B 4R =100
B | JRQD =67
— 30 i SHALE, dark gray, fine grained, highly weathered, extremely weak
— 4R =100 rock
— 4|rap=0
— 35

Total Depth = 35 ft.

N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE

T - TXDOT CONE PENETRATION RESISTANCE

R - ROCK CORE RECOVERY

RQD - ROCK QUALITY DESIGNATION

REMARKS:
GPS COORDINATES: Lat. 41.260546, Long. -82.803230
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=

N = 50/1"

LOG OF BORING T-76 SHEET 1 of 1
CLIENT: Apex Clean Energy, Inc
RRC Power & Energy, LLC PROJECT:  Emerson Creek Wind Project
RR‘ %10 Hde;ter?( C_F;’(S%‘élsﬁ{d’ Suite 120 LOCATION:  Erie and Huron Counties, OH
ound Rock, _
sy Telephone: (512) 992-2087 NUMBER:  MD1301007
DATE(S) DRILLED: 4/9/2019
FIELD DATA LABORATORY DATA DRILLING METHOD(S):
ATTERBERG Hollow Stem Auger
< | LIMITS R <
g x e |3
z u w |2 >
i | 2 x |3 | L GROUNDWATER INFORMATION:
o & § % kY = <:(' wz| 2 Groundwater encountered at 14 ft. during driling and not measured
3 & o|3 S |E3 5ok | & |22 8 | immediately after dril
—~ - O |G |Ex |Gk o | N | immediately after drilling
S| E a3 |E|2|5 |5 |25 (859 < |28 ¢
(292 o < | < | W x22| z |2
2| £ |2|328 %15 (S| 3|2 |22 |s82| £ |£3| S | SURFACE ELEVATION (FT):
o| ki (g)2r@%g| 0 o [QES| £ (89| 2
n| 0 \v/Zargg| Z |LL|{PL| Pl | od |[OQwk| v |OX]| = DESCRIPTION OF STRATUM
SR i 10 in. Topsoil
7- —X N=12 LEAN CLAY (CL), with Sand, brown, stiff to hard, moist
[ 5 X(N=24 16
[ X(N=33
—1 10 X[N=40 10 SHALE, gray, hard, dry to moist
%’ DN =5012" X
— 15 X(N=502"
— 2 XN=501"
— 25 X(N=501"
= 3, J(n=501"
= 35 (N=501"
= 4 X(N=501"

Auger Refusal = 44.5 ft.

N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE

T - TXDOT CONE PENETRATION RESISTANCE

R - ROCK CORE RECOVERY

RQD - ROCK QUALITY DESIGNATION

REMARKS:
GPS COORDINATES: Lat. 41.197831, Long. -82.755836
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LOG OF BORING T-77

SHEET 1 of 1

RRC

RRC Power & Energy, LLC

810 Hesters Crossing Rd, Suite 120

Round Rock, TX 78681
Telephone: (512) 992-2087

CLIENT: Apex Clean Energy, Inc
PROJECT: Emerson Creek Wind Project
LOCATION:  Erie and Huron Counties, OH
NUMBER: MD1901007

DATE(S) DRILLED: 12/19/2019

U]

%

N = 25/0"

FIELD DATA LABORATORY DATA DRILLING METHOD(S):
ATTERBERG Hollow Stem Auger: 0 to 19 ft.; Mud Rotary: 19 to 39 ft.
S LIMITS _ 5
= 3 Slg |y
= e | 2 2 |2 | & | GROUNDWATER INFORMATION:
Z || S| = . . . - .
3 r 3 % 8 % > E % e % i CZJ § No groundwater encountered prior to the introduction of drilling fluid
al| & Q= T 00| -
2| & |E(885.5| 2 Slala |2z S02| g |23| 2 | SURFACE ELEVATION (FT):
S 8 \&/zarel| = ||p|p| B2 (85| 6K |BE| S DESCRIPTION OF STRATUM
7- in \2 in. Topsoil /1
- MN=27 LEAN CLAY (CL), trace Sand, brown, very stiff to hard, moist
[ 5 M(Nn=16 |15
[ n=30 |14
[ 10 XNn=47 Grading with Sand, moist to wet
bSI9T NMiN=o9211" POORLY GRADED GRAVEL (GP), light brown, very dense, dry to
° moist, fine grained, angular
— 15 - N =64 9 SHALE, gray, very hard, dry to moist
— 5 XN=505"
— 25 X(N=250"
— 30 X(N=250"
=1 55 DX(N=250"

Total Depth = 39 ft.

N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE

T - TXDOT CONE PENETRATION RESISTANCE

R - ROCK CORE RECOVERY

RQD - ROCK QUALITY DESIGNATION

REMARKS:
GPS COORDINATES: Lat. 41.197446, Long. -82.776172




RENEWABLE LOG - LOG A GNNLO1.GDT - 9/10/21 14:15 - R\OPERATIONS\OP2\02 DESIGN\GEOTECHNICAL\G DRIVE\GINT\PROJECTS\2019\EMERSON CREEK - MD1901007\EMERSON CREEK - MD1901007.GPJ

LOG OF BORING T-78a

SHEET 1 of 1

RRC

RRC Power & Energy, LLC

810 Hesters Crossing Rd, Suite 120

Round Rock, TX 78681

CLIENT: Apex Clean Energy, Inc
PROJECT: Emerson Creek Wind Project
LOCATION:  Erie and Huron Counties, OH

Telephone: (512) 992-2087 NUMBER: ~ MD1301007
DATE(S) DRILLED: 7/28/2021
FIELD DATA LABORATORY DATA DRILLING METHOD(S):
ATTERBERG Hollow Stem Auger
S LIMITS 5
= x S -
Z a w |2 > K
i - | 2 x |8 |L GROUNDWATER INFORMATION:
O - § § 2 sk |Y = Z % Z | g | No groundwater encountered during or immediately after drilling
g [lle5  |8|2|2|2|53 |55 L (22|
S| L |Dladw LS |9|o|Z2e |Wp3| < |29 2
ol T |H|222 |2 |3|3|5|4g |22 z (22| 5
2| B (2888 .5/ 2| ala|a |23 |58z £ |25 |2 | SURFACE ELEVATION (FT):
o| w (g)2r@deg| Q x0 |0F° | E |Q9| £
n| o \o/Zarde| = |LL|PL| Pl | Ood |CwkE| v |[O%]| = DESCRIPTION OF STRATUM
LA L 10 in. Topsoil
7- PN =10 LEAN CLAY (CL), trace Sand, brown, stiff to hard, dry to moist,
i 1] iron stained
L 5 (N=15
[ Xn=18
: 10 :Z N=16 17
- HN=22 Grading dark brown
[ 15 X(N=24
: 20 :Z N=24
[ 25 X(N=84/10" Grading with Shale fragments
—1 30 X|N=504" SHALE, dark brown, very hard, dry to moist
— 35 X(N=502"
— =N =50/0.5"

Total Depth = 36.5 ft.

N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE

T - TXDOT CONE PENETRATION RESISTANCE

R - ROCK CORE RECOVERY

RQD - ROCK QUALITY DESIGNATION

REMARKS:
GPS COORDINATES: Lat. 41.135766, Long. -82.822173
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LOG OF BORING T-79

SHEET 1 of 1

RRC

RRC Power & Energy, LLC

810 Hesters Crossing Rd, Suite 120

Round Rock, TX 78681

CLIENT: Apex Clean Energy, Inc
PROJECT: Emerson Creek Wind Project
LOCATION:  Erie and Huron Counties, OH

Telephone: (512) 992-2087 NUMBER:  MD1301007
DATE(S) DRILLED: 12/11/2019
FIELD DATA LABORATORY DATA DRILLING METHOD(S):
ATTERBERG Hollow Stem Auger
S LIMITS 5
i | 2 % @ % GROUNDWATER INFORMATION:
o - § % % ol N Y - <:(' §§ = Grour]dwate_r encountere_d_at 40 ft. during drilling and measured at
Q = £g W | 2 o | o ('% 319= L o g 30 ft. immediately after drilling
S| L |Dladw | 2516l z5 |0k2| < |22
w |22 =) 00 z
ARE 55 = § S| |2 |52 552 3 §§ 2 | SURFACE ELEVATION (FT):
S 8 \&/zarel| = ||p|p| B2 (85| 6K |BE| S DESCRIPTION OF STRATUM
5 4 \2 in. Topsoil
7- PN =20 LEAN CLAY (CL), trace Sand, light brown, very stiff to hard, dry to
. N moist
[ 5 X|N=36 15
[ Xn=3s5
: 10 :Z N =230 16
[ Xn=40
| 15 4X|N=22 16 FAT CLAY (CH), trace Sand, gray, very stiff, dry to moist
: 20 :Z N =22
L o5 IX(N=17 24 SILTY SAND (SM), gray, medium dense, moist, fine to medium
B i grained
8 [ 30 ]P=+4.5 Yy
%: 35 JX|N=33 SANDY FAT CLAY (CH), gray, hard, dry to moist
E: 45 DN =50/4" SHALE, gray, hard to very hard, moist to wet
—1 s0 X(N=60
—1{ 55 XN=90/10"
Total Depth = 55.5 ft.

N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE

T - TXDOT CONE PENETRATION RESISTANCE

R - ROCK CORE RECOVERY

RQD - ROCK QUALITY DESIGNATION

REMARKS:
GPS COORDINATES: Lat. 41.110892, Long. -82.740271
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LOG OF BORING T-80 SHEET 1 of 1
CLIENT: Apex Clean Energy, Inc
RRC Power & Energy, LLC PROJECT:  Emerson Creek Wind Project
RR‘ 210 HdeSRterT( C{?(S;g]gglid’ Suite 120 LOCATION:  Erie and Huron Counties, OH
ound Rock, .
sy Telephone: (512) 992-2087 NUMBER:  MD1301007
DATE(S) DRILLED: 12/6/2019
FIELD DATA LABORATORY DATA DRILLING METHOD(S):
ATTERBERG Hollow Stem Auger
S LIMITS 5
g < 8 | g
z a w |2 > .
i E| 2 x |2 0 GROUNDWATER INFORMATION:
o - § § % £l |¥ = <:(' ECZJ g | No groundwater encountered during or immediately after drilling
(@) - o 3 o O EFo |5 w «
o1 F [21983.52 S 22|22 |282| 5 |23| 2 | SURFACE ELEVATION (FT):
O| w (g)aFmeg| Q x0 |[QEC| £ |G9| 2
»| & \o/zZareg| = |LL|PL|Pl|8d [Ont| o |O0Z| = DESCRIPTION OF STRATUM
_ i \3 in. Topsoil
- -Z N=18 16 FAT CLAY (CH), trace Sand, dark brown, very stiff to hard, dry to
i ] moist
[ 5 XN=40
[ X(N=36
: 10 :X N=35 17
[ X(N=28
[ 45 (N=22 16
1 20 4XIN=23 22 SILTY SAND (SM), brown, medium dense, dry to moist, fine to
K 47 medium grained
: 25 IXIN=17 FAT CLAY (CH), trace Sand, olive gray, stiff to very stiff, dry to
B i moist
: 30 :X N=16 16
[ 35 X(N=19
: 40 :X N=15
[ 45 XN=15
[ 50 XN=19

Total Depth = 55.5 ft.

N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE

T - TXDOT CONE PENETRATION RESISTANCE

R - ROCK CORE RECOVERY

RQD - ROCK QUALITY DESIGNATION

REMARKS:
GPS COORDINATES: Lat. 41.065264, Long. -82.824944




LOG OF BORING T-81 SHEET 1 of 1

CLIENT: Apex Clean Energy, Inc
RRC Power & Energy, LLC PROJECT:  Emerson Creek Wind Project
RR‘ 210 Hde;teri C'F;)(S%]gglid’ Suite 120 LOCATION:  Erie and Huron Counties, OH
ound Rock, ]
ey Telephone: (512) 992-2087 NUMBER:  MD1301007
DATE(S) DRILLED: 12/6/2019
FIELD DATA LABORATORY DATA DRILLING METHOD(S):
ATTERBERG Hollow Stem Auger
Q LIMITS 5
= x e |3
z &) w |2 > R
i E| 2 |3 o GROUNDWATER INFORMATION:
o - & § % £l |¥ = <:(' 2 g | Groundwater encountered at 19 ft. during driling and measured at
2l e £S 3 g o | o ('7—)8 ot - 38 g 28 ft. immediately after drilling
S| L |Dladw | 2516l z5 |0k2| < |22
w |22 =) 00 z
ARRE égé\; § S|3|3| 62 é@% < §§ 2 | SURFACE ELEVATION (FT):
2 8 \&/zacal| S |w|r|p| B2 |85l B |82 S DESCRIPTION OF STRATUM
7_ i \3 in. Topsoil /1
/- -Z N=13 FAT CLAY (CH), trace Sand, dark brown, stiff, dry to moist
Z L 5 XIN=18 16 LEAN CLAY (CL), trace Sand, light brown, very stiff, dry to moist
[ XN=16 16
: 10 :Z N=21
[ Xn=16 17
L 15 IX(N=25 SILTY SAND (SM), brown, medium dense, moist, fine to medium
B i grained
L o0 XIN=14 17 SANDY LEAN CLAY (CL), gray, stiff to very stiff, dry to moist
[ 25 X(N=16
[ \ 4
| 30 X(N=16 FAT CLAY (CH), with Sand, gray, stiff to very stiff, moist
[ 45 :X N = 21 Grading trace Sand
: 40 :X N = 14 18
[ 45 XN=13
[ 50 Xn=18
Total Depth = 55.5 ft.
N - STANDARD PENETRATION TEST RESISTANCE REMARKS:
P - POCKET PENETROMETER RESISTANCE GPS COORDINATES: Lat. 41.058500, Long. -82.824749
T - TXDOT CONE PENETRATION RESISTANCE
R - ROCK CORE RECOVERY
RQD - ROCK QUALITY DESIGNATION
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LOG OF BORING T-82

SHEET 1 of 1

CLIENT: Apex Clean Energy, Inc
RRC Power & Energy, LLC PROJECT:  Emerson Creek Wind Project
RR‘ %10 Hde;teri C'F;)(S%]ggﬁ{d’ Suite 120 LOCATION: Erie and Huron Counties, OH
ound Rock, i
sy Telephone: (512) 992-2087 NUMBER:  MD1301007
DATE(S) DRILLED: 12/7/2019 - 12/8/2019
FIELD DATA LABORATORY DATA DRILLING METHOD(S):
ATTERBERG Hollow Stem Auger
< LIMITS _ <
g x e |3
z &) w |2 > i
L | 2 x |2 |u GROUNDWATER INFORMATION:
o & § % kY = <:(' £ Z | o | Groundwater encountered at 29 ft. during drilling and measured at
3 n o |35 o | E3 |Zok| & |29 8| 16 ft. immediately after drill
2l = — o O |G |Ex |Gk AR . immediately after drilling
=| & (pl2ge |515|5 |2 |22 8685 |28|¢
J(292 < | < |Wg 28] z |2
o £ |2(323 5|6 |S |2 |3 |22|282| £ |22 |9 | SURFACE ELEVATION (FT):
O| w (g)aFmeg| Q x0 |[QEC| £ |G9| 2
o| @ \&/zared| = |LL|PL|Pl|G& |ObE| & |OL| =S DESCRIPTION OF STRATUM
7- in \2 in. Topsoil
- —X N=12 22 LEAN CLAY (CL), trace Sand, brown, medium stiff to hard, dry to
i 7] moist
[ 5 X(N=24
[ Xn=20 18
: 10 :Z N =31
[ Xn=28
. MXN=19
15 X v
[ 20 _X N=12 19 Grading gray
L 25 ]P= 10 |21 |28|16| 12| 110 | 1.48 | 15.0| 19.0| 83 | Grading with Sand
[ A\
L 30 _X N=19
[ 35 X(N=21
: 40 :X N =20 13
[ 45 X(N=19
[ 50 X(N=66
— 55 X[N=87/10" SHALE, dark gray to black, very hard, dry to moist
Total Depth = 55.5 ft.

N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE

T - TXDOT CONE PENETRATION RESISTANCE

R - ROCK CORE RECOVERY

RQD - ROCK QUALITY DESIGNATION

REMARKS:
GPS COORDINATES: Lat. 41.049640, Long. -82.827139




LOG OF BORING T-83 SHEET 1 of 1
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CLIENT: Apex Clean Energy, Inc
RRC Power & Energy, LLC PROJECT:  Emerson Creek Wind Project
RR‘ %10 Hde;teri C'F;)(S%]ggﬁ{d’ Suite 120 LOCATION:  Erie and Huron Counties, OH
ound Rock, .
sy Telephone: (512) 992-2087 NUMBER:  MD1301007
DATE(S) DRILLED: 12/7/2019
FIELD DATA LABORATORY DATA DRILLING METHOD(S):
ATTERBERG Hollow Stem Auger
Q LIMITS 5
i | 2 |3 o GROUNDWATER INFORMATION:
o - & § % £l |¥ = <:(' 2 g | Groundwater encountered at 22 ft. during driling and measured at
2l = £ < g oG (l% 3 ot - g 3 g 22 ft. immediately after drilling
S| L |Dladw | 2516l z5 |0k2| < |22
> Wizgg 213 |<|<2|ud|x82| z |22|2
S| E |E|885.E el S a || o2 |s82| 5 53| 2 | SURFACE ELEVATION (FT):
2 8 \&/zacal| S |w|r|p| B2 |85l B |82 S DESCRIPTION OF STRATUM
i 4 \1in. Topsoil
- —X N=24 16 LEAN CLAY (CL), trace Sand, very stiff to hard, dry to moist
[ 5 X(N=41 Grading trace Gravel
[ X|N=51 Gravel grades out
: 10 :Z N =34 18
I IXIN=26 SANDY LEAN CLAY (CL), brown, very stiff, dry to moist
L 45 XIN=34 LEAN CLAY (CL), trace Sand, brown, stiff to hard, dry to moist
: 20 :Z N=16
I ]P=1.5 !18 29|16 | 13| 115 1.46 | 15.0| 16.0| 89
[ 25 Xn=16
[ 30 X(N=14 |21 Grading moist to wet
[ 35 X(N=15
L 40 X(N=23 CLAYEY SAND (SC), dark gray, medium dense, moist, fine to
| i medium grained
L 45 XIN=26 LEAN CLAY (CL), trace Sand, dark gray, very stiff, moist
L 50 X(N=27 SANDY LEAN CLAY (CL), dark gray, very stiff, moist
Z_ 55 JX|N=51 LEAN CLAY (CL), trace Sand, dark gray, hard, moist
Total Depth = 55.5 ft.
N - STANDARD PENETRATION TEST RESISTANCE REMARKS:
P - POCKET PENETROMETER RESISTANCE GPS COORDINATES: Lat. 41.048849, Long. -82.823246
T - TXDOT CONE PENETRATION RESISTANCE
R - ROCK CORE RECOVERY
RQD - ROCK QUALITY DESIGNATION




RENEWABLE LOG - LOG A GNNLO1.GDT - 9/10/21 14:15 - R\OPERATIONS\OP2\02 DESIGN\GEOTECHNICAL\G DRIVE\GINT\PROJECTS\2019\EMERSON CREEK - MD1901007\EMERSON CREEK - MD1901007.GPJ

LOG OF BORING T-87

SHEET 1 of 1

RRC Power & Energy, LLC
810 Hesters Crossing Rd, Suite 120
Round Rock, TX 78681

———

Telephone: (512) 992-2087

CLIENT: Apex Clean Energy, Inc
PROJECT: Emerson Creek Wind Project
LOCATION:  Erie and Huron Counties, OH
NUMBER: MD1901007

DATE(S) DRILLED: 5/21/2019

FIELD DATA LABORATORY DATA DRILLING METHOD(S):
ATTERBERG Hollow Stem Auger: 0 to 7 ft.; NX Wet Rock Coring: 7 to 30 ft.
= LIMITS —~
s e |w s
= i S5 |
i | 2 % @ % GROUNDWATER INFORMATION:
3 . § % % % |>—'E Wy e % ECZJ § No groundwater encountered prior to the introduction of drilling fluid
— = —
2| E |o|5g ¥lolE|E|22|8Ed| & 23] ¢
5| £ |S]522 <|2|3|9|8|48(222]z (22|35
2| F | gég\o; g S|z |& E% %g% g %8 2 SURFACE ELEVATION (FT):
21 8 \&/zacal|S|w|r|p| &2 |85E| & |82 S DESCRIPTION OF STRATUM
i 4 \1in. Topsoil
- —Z N=8 18 LEAN CLAY (CL), with Sand, brown, medium stiff to hard, dry to
. i moist
[ 5 XN=14 |20
[ eN=s0r : : :
N i LIMESTONE, light brown, fine grained, slightly to moderately
B 1IrR=48 weathered, weak to moderately strong rock
- 10 JJRQD =29
i T 168 | 784.08 0.0
4JR=83
15 {JRQD =49
i 1IR=9%
- 20 RQD = 46
i 1IrR=100
R JJRQD =63
= 25 - =
- JIrR=098
B 4 JRQD =94
30

Total Depth = 30 ft.

N - STANDARD PENETRATION TEST RESISTANCE

P - POCKET PENETROMETER RESISTANCE

T - TXDOT CONE PENETRATION RESISTANCE
R - ROCK CORE RECOVERY

RQD - ROCK QUALITY DESIGNATION

REMARKS:
GPS COORDINATES: Lat. 41.241977, Long. -82.827098
*Denotes Total Unit Weight
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LOG OF BORING SUB-1

SHEET 1 of 1

RRC Power & Energy, LLC
810 Hesters Crossing Rd, Suite 120
Round Rock, TX 78681

———

Telephone: (512) 992-2087

CLIENT: Apex Clean Energy, Inc
PROJECT: Emerson Creek Wind Project
LOCATION:  Erie and Huron Counties, OH
NUMBER: MD1901007

DATE(S) DRILLED: 4/28/2019

FIELD DATA LABORATORY DATA
ATTERBERG

Q LIMITS 5
< S |w &

— > e |
pra & w2 Y
] x |2 ]
Zle E £ S |do| @

== | > Elw | =2 z
2 - SI2|3|E|>x|> F| 2 |E5]| 8
8 - e nl2le|¢ ':8 ol L}t ool o
L E|lE|@ ; = ;
S| E |ele8e |2|2|5 |5 |25 |058| < |22

> T |5(2a2 | P < | < |Wo |32 =z |22
* (623 ¥ L |9 |2 |4 |0z|aG2| 5 22| 9
- = J03J oA~ 2] — o o ) §LUZ é z2 2
5| & |2)Brasg| o o |QES| E |89 2
n| & \v/Zargx| = |LL|{PL| Pl | ad |[Owk| v |[O%]| =

DRILLING METHOD(S):
Hollow Stem Auger: 0 to 9 ft.; NX Wet Rock Coring: 9 to 19 ft.

GROUNDWATER INFORMATION:
No groundwater encountered prior to the introduction of drilling fluid

SURFACE ELEVATION (FT):

DESCRIPTION OF STRATUM

¥

T T
-
>
pz4
I
o
©
<«

8 in. Topsoil
LEAN CLAY (CL), with Sand, brown, medium stiff, moist

L 5 X[N=13 17 SANDY LEAN CLAY (CL), brown, stiff, moist
— N = 50/4" SHALE, dark gray, hard, dry to moist
— =N =50/2"
— 107 R =93 SHALE, dark gray, fine grained, slightly to moderately weathered,
— 4IraD=0 very weak to weak rock
— 5 |
—1 4IR=65
— 4raD =17

Total Depth = 19 ft.

N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE

T - TXDOT CONE PENETRATION RESISTANCE

R - ROCK CORE RECOVERY

RQD - ROCK QUALITY DESIGNATION

REMARKS:
GPS COORDINATES: Lat. 41.268959, Long. -82.764984
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LOG OF BORING SUB-2

Telephone: (512) 992-2087

RRC Power & Energy, LLC
810 Hesters Crossing Rd, Suite 120
Round Rock, TX 78681

———

CLIENT: Apex Clean Energy, Inc
PROJECT: Emerson Creek Wind Project
LOCATION:  Erie and Huron Counties, OH
NUMBER: MD1901007

DATE(S) DRILLED: 4/28/2019

SHEET 1 of 1

FIELD DATA LABORATORY DATA DRILLING METHOD(S):
ATTERBERG Hollow Stem Auger
Q LIMITS 3
E e S % %A o GROUNDWATER INFORMATION:. . N
3| r 3 % 8 % - E % Ak i CZJ § No groundwater encountered during or immediately after drilling
S| B |2|983.5| 2|22 ©2 |582| £ |53| 3 | SURFACE ELEVATION (FT):
Sl 8 \5/)2e8:8| S |r|m|52(852|5 |82 5 DESCRIPTION OF STRATUM
AT, B n
7: :X N=6 ﬁllir,]’-\l\?cgl_slf\)ﬂ( (CL), with Sand, brown, medium stiff to stiff, moist
[ 5 X(N=12
| N =50/2" \SHALE, gray, very hard, dry to moist

Auger Refusal at 6.25 ft.

N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE

T - TXDOT CONE PENETRATION RESISTANCE

R - ROCK CORE RECOVERY

RQD - ROCK QUALITY DESIGNATION

REMARKS:
GPS COORDINATES: Lat. 41.268962, Long. -82.763493
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LOG OF BORING SUB-3

810 Hesters Crossing Rd, Suite 120

RRC Power & Energy, LLC
RRC Round Rock, TX 78681
o

Telephone: (512) 992-2087

CLIENT: Apex Clean Energy, Inc
PROJECT: Emerson Creek Wind Project
LOCATION:  Erie and Huron Counties, OH
NUMBER: MD1901007

DATE(S) DRILLED: 4/28/2019

SHEET 1 of 1

FIELD DATA LABORATORY DATA DRILLING METHOD(S):
ATTERBERG Hollow Stem Auger
~ LIMITS —
& e |w g
= X R w
E - 2 g § % GROUNDWATER INFORMATION:
3 & § % § % > E g e % % CZJ § No groundwater encountered during or immediately after drilling
Q| £ Lo wilag|e|e|a2|23Es| & |22 o
2| F | gég\o; g S|z |z |3 %5% g %8 2 SURFACE ELEVATION (FT):
8| 8 \&/zacel| = |w|p|p| &R |85E| 5 |8L| S DESCRIPTION OF STRATUM
%_ i 8 in. Topsoil
- —Z N=7 LEAN CLAY (CL), with Sand, brown, medium stiff to stiff, moist
[ 5 X(N=10 |23|43|20|23 83
— | N =50/3"/T\8/ \SHALE, dark gray to black, very hard, dry to moist

Auger Refusal at 6.25 ft.

N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE

T - TXDOT CONE PEN

ETRATION RESISTANCE

R - ROCK CORE RECOVERY
RQD - ROCK QUALITY DESIGNATION

REMARKS:
GPS COORDINATES: Lat. 41.269448, Long. -82.763495
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LOG OF BORING SUB-4

Telephone: (512) 992-2087

RRC Power & Energy, LLC
810 Hesters Crossing Rd, Suite 120
Round Rock, TX 78681

———

CLIENT: Apex Clean Energy, Inc
PROJECT: Emerson Creek Wind Project
LOCATION:  Erie and Huron Counties, OH
NUMBER: MD1901007

DATE(S) DRILLED: 4/28/2019

FIELD DATA LABORATORY DATA DRILLING METHOD(S):
ATTERBERG Hollow Stem Auger
S LIMITS 5
= | 2 g @ % GROUNDWATER INFORMATION:
3 - § % § % > E = e % % CZJ § No groundwater encountered during or immediately after drilling
— - L | = .
21 E |gle8. |E|2|5 (5|23 |86g| 5 |23
J|202 o < | < |wg |2z8| z |Z
91 E |2 98% .5 g Slz |z |22 %@g 2 |£3| 2 | SURFACE ELEVATION (FT):
8| 8 \&/zacel| = | |pP|p|&R |8BE| B |82 5 DESCRIPTION OF STRATUM
o i 8 in. Topsoil
7- -Z N=9 LEAN CLAY (CL), with Sand, light reddish brown, stiff to very stiff,
i ] dry to moist
_— _X N=22 Grading black
S | XIN =50/4" SHALE, gray, very hard, dry to moist

SHEET 1 of 1

Auger Refusal = 8 ft.

N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE

T - TXDOT CONE PENETRATION RESISTANCE

R - ROCK CORE RECOVERY

RQD - ROCK QUALITY DESIGNATION

REMARKS:
GPS COORDINATES: Lat. 41.269444, Long. -82.764986
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LOG OF BORING OM1

SHEET 1 of 1

B

N = 50/1"

CLIENT: Apex Clean Energy, Inc
RRC Power & Energy, LLC PROJECT:  Emerson Creek Wind Project
RR‘ ?{10 Hde;ter?( C_F;’(S%‘élsﬁ{d’ Suite 120 LOCATION:  Erie and Huron Counties, OH
ound Rock, )
sy Telephone: (512) 992-2087 NUMBER: ~ MD1301007
DATE(S) DRILLED: 4/29/2019
FIELD DATA LABORATORY DATA DRILLING METHOD(S):
ATTERBERG Hollow Stem Auger
< LIMITS <
= > 2R | o
z &) wo |2 > A
w | 2 x |2 |u GROUNDWATER INFORMATION:
o & § % kY = <:(' £ Z | o | Groundwater encountered at 7.5 ft. during drilling and not
3 & M S| E3 gLl (58] d immediately after dril
ol =~ - < 0|0 |E3 |BLh o3| & | measured immediately after drilling
= E1glé8, |8|3|6|5|gg|kg| = 23|82
Hlzaz . <| < a} 21 z |2
91 & 21885 5|2 | 9|2 |a |22 |282| £ |£5| 3 | SURFACE ELEVATION (FT):
O| w (g)aFmeg| Q x0 |0F° | E |Q9| £
n| o \o/Zarde| = |LL|PL| Pl | Ood |CwkE| v |[O%]| = DESCRIPTION OF STRATUM
7- i \2 in. Topsoil /1
/- —X N=8 28 FAT CLAY (CH), trace Sand, brown, medium stiff, dry to moist
2 _ N=7 30 LEAN CLAY (CL), with Sand, brown, medium stiff, dry to moist
—1 XIN=s50m" ¥ SHALE, dark gray, very hard, dry to moist
=1 0 X(n=503" | 4
=  Xn=s02
= 15 (N=504" Grading moist to wet
= ,, XN=s502"

Grading dry to moist

Total Depth = 24.5 ft.

N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE

T - TXDOT CONE PENETRATION RESISTANCE

R - ROCK CORE RECOVERY

RQD - ROCK QUALITY DESIGNATION

REMARKS:
GPS COORDINATES: Lat. 41.252176, Long. -82.801635




RENEWABLE LOG - LOG A GNNLO1.GDT - 9/10/21 14:15 - R\OPERATIONS\OP2\02 DESIGN\GEOTECHNICAL\G DRIVE\GINT\PROJECTS\2019\EMERSON CREEK - MD1901007\EMERSON CREEK - MD1901007.GPJ

LOG OF BORING OM2

Telephone: (512) 992-2087

RRC Power & Energy, LLC
810 Hesters Crossing Rd, Suite 120
Round Rock, TX 78681

———

CLIENT: Apex Clean Energy, Inc
PROJECT: Emerson Creek Wind Project
LOCATION:  Erie and Huron Counties, OH
NUMBER: MD1901007

DATE(S) DRILLED: 4/30/2019

SHEET 1 of 1

FIELD DATA LABORATORY DATA DRILLING METHOD(S):
ATTERBERG Hollow Stem Auger
S LIMITS 5
= x g g |w
Z
i | 2 % @ % GROUNDWATER INFORMATION:
3 & § % § % > E = e % % CZJ § No groundwater encountered during or immediately after drilling
e} [ =l =13 D™ [OR%) :
T x ZoH = =
2| & |E(98%. g Sla|a |5z S02| g |23| 2 | SURFACE ELEVATION (FT):
S 8 \&§/zare|S|w|p|p |88 |85 & [82| 5 DESCRIPTION OF STRATUM
5 . \4 in. Topsoil
Z- -X N=5 FAT CLAY (CH), trace Sand, brown, soft to medium stiff, moist
%: 5 (N=3 32| 59| 22|37 93
— IXIN=50/3" | 8 SHALE, gray to dark gray, hard, dry to moist
—{ 10 XN=502"
=  Xn=s03"
— 15 X(N=505"
= ,, XN=s502"
i =N =50/2"

Total Depth = 24.5 ft.

N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE

T - TXDOT CONE PENETRATION RESISTANCE

R - ROCK CORE RECOVERY

RQD - ROCK QUALITY DESIGNATION

REMARKS:
GPS COORDINATES: Lat. 41.251718, Long. -82.801880
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LOG OF BORING T-10

RRC

RRC Power & Energy, LLC

810 Hesters Crossing Rd, Suite 120

Round Rock, TX 78681

CLIENT: Apex Clean Energy, Inc
PROJECT: Emerson Creek Wind Project
LOCATION:  Erie and Huron Counties, OH

SHEET 1 of 1

Telephone: (512) 992-2087 NUMBER: ~ MD1301007
DATE(S) DRILLED: 4/24/2019
FIELD DATA LABORATORY DATA DRILLING METHOD(S):
ATTERBERG Hollow Stem Auger
< LIMITS <
£ > 2R | o
z &) wo |2 >
w | 2 x |2 |u GROUNDWATER INFORMATION:
o - § % % ol N Y - <:(' % Z | g | No groundwater encountered during or immediately after drilling
8|l £ |, ks ol3lele|53|az| L 082
=l L |flgge 5|5 |2|2 g2 P3| £ |28|2
2| E |E(368.5 2|5 |a|a |25 (502 3 25| 2 | SURFACE ELEVATION (FT):
S 8 \&§/zare|S|w|p|p |88 |85 & [82| 5 DESCRIPTION OF STRATUM
i 4 \3 in. Topsoil
7- —X N=6 LEAN CLAY (CL), with Sand, brown, medium stiff to hard, dry to
I ] moist
[ 5 XN=8 15 Grading trace Gravel
i N =21 15
[ 10 XN=41 9
. DN =31
— _ﬁ R=100 WEATHERED SHALE, gray, fine to coarse grained, moderately
—— 15 AARQD=92 weathered, weak rock, compacted conglomerate looking material
— ] WEATHERED SHALE, dark gray, very hard, dry to moist
— 2 Hn=718" | 17
— =N = 50/2"
25

Total depth = 25 ft.

N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE

T - TXDOT CONE PENETRATION RESISTANCE

R - ROCK CORE RECOVERY

RQD - ROCK QUALITY DESIGNATION

REMARKS:
GPS COORDINATES: Lat. 41.311303, Long. -82.784857
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LOG OF BORING T-24

SHEET 1 of

RRC

RRC Power & Energy, LLC

810 Hesters Crossing Rd, Suite 120

Round Rock, TX 78681
Telephone: (512) 992-2087

CLIENT: Apex Clean Energy, Inc
PROJECT: Emerson Creek Wind Project
LOCATION:  Erie and Huron Counties, OH
NUMBER: MD1901007

DATE(S) DRILLED: 4/27/2019 - 4/28/2019

I]]

FIELD DATA LABORATORY DATA DRILLING METHOD(S):
ATTERBERG Hollow Stem Auger: 0 to 5 ft.; NX Wet Rock Coring: 5 to 28 ft.
Q LIMITS _ 3
i | 2 x |2 o GROUNDWATER INFORMATION:
r o & § % sk |Y = <:(' i Z g | No groundwater encountered during drilling prior to the introduction
of - i ClS |55 |E3 5| & |59]| & | of driling fluid
= Lg Wing|lE|kF |39 |oEg| £ |22 o
2l L |fla2e 135 |6h|6|zZ2o |WEE| < (29| 2
ol T |21822 |2 |3 || |de |225| 2 |22 &
2| F | gég\o; g S|z |z |3 %§% g %8 2 SURFACE ELEVATION (FT):
21 8 \&/zacal|S|w|r|p| &2 |85E| & |82 S DESCRIPTION OF STRATUM
7- 0 3 in. Topsoil 7]
- XN =5 15 SANDY LEAN CLAY (CL), brown, medium stiff, moist
5 IN=502" [35 CLAYEY GRAVEL (GC), brown, very dense, moist, coarse
B 4IrR=83 \grained, subangular to subrounded
i JJRQD=0 LIMESTONE, gray, fine to medium grained, moderately to highly
i T weathered, moderately strong rock
- 10 JJR=66
N | ot Potential void from 11 to 13 ft.
I 15 ] R=98
B 4 RQD =27
— A SHALE, gray, fine grained, highly weathered, weak rock
= 20 ||r-95
— 4JRQD =13
—1{ 25 J|r=100
— 4JRQD =67

Total Depth = 28 ft.

N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE

T - TXDOT CONE PENETRATION RESISTANCE

R - ROCK CORE RECOVERY

RQD - ROCK QUALITY DESIGNATION

REMARKS:
GPS COORDINATES: Lat. 41.261475, Long. -82.809764




RENEWABLE LOG - LOG A GNNLO1.GDT - 9/10/21 14:14 - R\OPERATIONS\OP2\02 DESIGN\GEOTECHNICAL\G DRIVE\GINT\PROJECTS\2019\EMERSON CREEK - MD1901007\EMERSON CREEK - MD1901007.GPJ

LOG OF BORING T-43 SHEET 1 of 1

RRC Power & Energy, LLC
810 Hesters Crossing Rd, Suite 120
Round Rock, TX 78681

———

Telephone: (512) 992-2087

CLIENT: Apex Clean Energy, Inc
PROJECT: Emerson Creek Wind Project
LOCATION:  Erie and Huron Counties, OH
NUMBER: MD1901007

DATE(S) DRILLED: 4/29/2019

FIELD DATA LABORATORY DATA DRILLING METHOD(S):
ATTERBERG Hollow Stem Auger: 0 to 9 ft.; NX Wet Rock Coring: 9 to 20 ft.
= | umITs —~
s S |w s
L n S5 |
i | 2 |3 o GROUNDWATER INFORMATION:
ElE|Z2|x> Flw ~| = £Z| o | No groundwater encountered prior to the introduction of drilling fluid
3 & cl2|glalEs|z bl & |ag|R
— [ O O — [)) N
S| E |als8. |E|2|5|5|25|25g] = |22)¢
ol T |H|222 |2 |3|3|5|4g |22 z (22| 5
2| F | gég\o; g S|z |z |3 %§% g %8 2 SURFACE ELEVATION (FT):
S 8 \&§/zare2|S|w|p|p |88 |85 5 |82 DESCRIPTION OF STRATUM
7- in \2 in. Topsoil /1
- XN=8 19 LEAN CLAY (CL), trace Sand, brown, medium stiff to hard, moist
[ 5 X|N=35
i XIN=18 SANDY LEAN CLAY (CL), brown, trace Gravel, medium dense to
-/ N =50/2" very dense, dry to moist
- 10 JR=67 LIMESTONE, fine grained, moderately weathered, weak to
i ] EQ=DQZ 33 moderately strong rock, vertical fracture from 9.5 to 10 ft.
i ] RQD =13
= 15 - =
| J 175 (1092.24 0.0
I | (A Potential void from 17 to 18 ft.
20

Total Depth = 20 ft.

N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE

T - TXDOT CONE PENETRATION RESISTANCE

R - ROCK CORE RECOVERY

RQD - ROCK QUALITY DESIGNATION

REMARKS:
GPS COORDINATES: Lat. 41.198112, Long. -82.831090
*Denotes Total Unit Weight
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%

N = 25/0"

LOG OF BORING T-57 SHEET 1 of 1
CLIENT: Apex Clean Energy, Inc
RRC Power & Energy, LLC PROJECT:  Emerson Creek Wind Project
RR‘ %10 Hde;teri C'F;)(S%]ggﬁ{d’ Suite 120 LOCATION:  Erie and Huron Counties, OH
ound Rock, .
sy Telephone: (512) 992-2087 NUMBER:  MD1301007
DATE(S) DRILLED: 12/17/2019
FIELD DATA LABORATORY DATA DRILLING METHOD(S):
ATTERBERG Hollow Stem Auger: 0 to 24.5 ft.; Mud Rotary: 24.5 to 309 ft.
S LIMITS 5
= > 2R | o
z W w |2 >
i | 2 x |2 0 GROUNDWATER INFORMATION:
3 r § % § % > E = e % % CZJ § No groundwater encountered prior to the introduction of drilling fluid
S| E |o|59 wlo|E|E|22|3Eg| ¢ |22
5| £ |S]522 <|2|3|9|8|48(222]z (22|35
2| Fo|El888.5le|Slala |92 %%% < |35 | 2 | SURFACE ELEVATION (FT):
O| w (g)aFmeg| Q x0 |0F° | E |Q9| £
n| 0 \v/Zargg| Z |LL|{PL| Pl | od |[OQwk| v |OX]| = DESCRIPTION OF STRATUM
i 4 \1in. Topsoil
- MN=18 22 LEAN CLAY (CL), trace Sand, light brown, very stiff to hard, dry to
i ] moist
[ 5 X(n=28 Grading with Sand
[ Xn=3s5 16
: 10 :Z N =41
. N =31 15 Grading trace Gravel
L 15 IXI[N=73 SANDY LEAN CLAY (CL), brown, hard, dry to moist
L 50 IX(N=50/6" | 9 LEAN CLAY (CL), trace Sand and Gravel, dark gray, hard, dry to
B i moist
[ 05 XN =504" Grading with Sand, dark brown
—1 30 N = 25/0" SHALE, dark gray, very hard, dry to moist
— 35 X(N=250"

Total Depth = 39 ft.

N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE

T - TXDOT CONE PENETRATION RESISTANCE

R - ROCK CORE RECOVERY

RQD - ROCK QUALITY DESIGNATION

REMARKS:
GPS COORDINATES: Lat. 41.136254, Long. -82.825618
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LOG OF BORING T-59

SHEET 1 of

810 Hesters Crossing Rd, Suite 120

RRC Power & Energy, LLC
RRC Round Rock, TX 78681
o

CLIENT: Apex Clean Energy, Inc
PROJECT: Emerson Creek Wind Project
LOCATION:  Erie and Huron Counties, OH

Telephone: (512) 992-2087 NUMBER: ~ MD1901007
DATE(S) DRILLED: 5/12/2019
FIELD DATA LABORATORY DATA DRILLING METHOD(S):
ATTERBERG Hollow Stem Auger
Q LIMITS 5
i | 2 x |2 0 GROUNDWATER INFORMATION:
o - & § % £l |¥ = <:(' 2 g | Groundwater not encountered during drilling and measured at 5 ft.
Q o~ £s 3 g o | o ('% 8 g el g g g immediately after drilling and at 8.5 ft. 24 hours after drilling
S| L |Dladw | 2516l z5 |0k2| < |22
> Wizgg 213 |<|<2|ud|x82| z |22|2
S| E |E|885.E el S a || o2 |s82| 5 53| 2 | SURFACE ELEVATION (FT):
2 8 \&/zacal| S |w|r|p| B2 |85l B |82 S DESCRIPTION OF STRATUM
%_ = 6 in. Topsoil
- —X N=13 LEAN CLAY (CL), with Sand, brown, stiff to very stiff, dry to moist
[ 5 Xn=20 Y17 Grading trace Sand
i KN=20 ¢ SANDY LEAN CLAY (CL), brown, very stiff, dry to moist
L 40 IXIN=27 12 LEAN CLAY (CL), with Sand, gray, very stiff, dry to moist
- N =21 Grading trace Sand
— 15 X|N=44 SHALE, dark gray, medium hard to very hard, moist
— 5 X(N=502"
—{ 25 X(N=5012" | 19

Auger Refusal at 28 ft.

N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE

T - TXDOT CONE PENETRATION RESISTANCE

R - ROCK CORE RECOVERY

RQD - ROCK QUALITY DESIGNATION

REMARKS:
GPS COORDINATES: Lat. 41.130820, Long. -82.822057
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LOG OF BORING T-64

SHEET 1 of 1

CLIENT: Apex Clean Energy, Inc
RRC Power & Energy, LLC PROJECT:  Emerson Creek Wind Project
RR‘ %10 Hde;teri C'F;)(S%]ggﬁ{d’ Suite 120 LOCATION:  Erie and Huron Counties, OH
ound Rock, .
sy Telephone: (512) 992-2087 NUMBER:  MD1301007
DATE(S) DRILLED: 12/8/2019
FIELD DATA LABORATORY DATA DRILLING METHOD(S):
ATTERBERG Hollow Stem Auger
Q LIMITS 5
g x e |3
z u w |2 >
i | 2 x |2 0 GROUNDWATER INFORMATION:
o - & § % £l |¥ = <:(' 2 g | Groundwater encountered at 47 ft. during driling and measured at
2| =~ L 3 Jlo|C|ED g | & 38 N | 24 ft. immediately after drilling
=| & (pl2ge |515|5 |2 |22 8685 |28|¢
J(292 < | < |Wg 28] z |2
o £ |2(323 5|6 |S |2 |3 |22|282| £ |22 |9 | SURFACE ELEVATION (FT):
O| w (g)aFmeg| Q x0 |0F° | E |Q9| Z
n| 0 \v/Zargg| Z |LL|{PL| Pl | od |[OQwk| v |OX]| = DESCRIPTION OF STRATUM
7- in \2 in. Topsoil
- —X N=18 LEAN CLAY (CL), trace Sand, light brown, very stiff to hard, dry to
i ] moist
[ 5 )(N=33 |16
. N =34 Grading trace Gravel
: 10 :Z N =34 16
[ Xn=33
[ 45 :Z N = 21 16 Grading gray
I ] P=4.0
: 20 :Z N=24
[ \ 4
[ 25 X(N=21 19
: 30 :Z N=25
[ 35 X(N=31
L 40 IXN=87 SANDY LEAN CLAY (CL), trace Gravel, hard, dry to moist
[ 45 (N =504
| N = 50/4" \SHALE, dark gray, very hard, dry to moist /]
Auger Refusal at 47 ft.

N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE

T - TXDOT CONE PENETRATION RESISTANCE

R - ROCK CORE RECOVERY

RQD - ROCK QUALITY DESIGNATION

REMARKS:
GPS COORDINATES: Lat. 41.098514, Long. -82.827851




LOG OF BORING T-71

SHEET 1 of 1

RRC

RRC Power & Energy, LLC

810 Hesters Crossing Rd, Suite 120

Round Rock, TX 78681

CLIENT: Apex Clean Energy, Inc
PROJECT: Emerson Creek Wind Project
LOCATION:  Erie and Huron Counties, OH
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Telephone: (512) 992-2087 NUMBER:  MD1301007
DATE(S) DRILLED: 5/6/2019
FIELD DATA LABORATORY DATA DRILLING METHOD(S):
ATTERBERG Hollow Stem Auger
Q LIMITS 3
P < S -
& o ¥ |2 | & | GROUNDWATER INFORMATION:
E E | Z2 % 0 _ % :
r o & § % sk |Y = <:(' 2 g | Groundwater encountered at 14.25 ft. during drilling and not
2l = £ < 3o g £3 ool | 53 g measured immediately after drilling
sl L @|o20 TS| h|h|z2s |WpF| < |22
> Wizgg 213 |<|<2|ud|x82| z |22|2
S| E |E|885.E el S a || o2 |s82| 5 53| 2 | SURFACE ELEVATION (FT):
S 8 \&§/zare2|S|w|p|p |88 |85 5 |82 DESCRIPTION OF STRATUM
7- in \2 in. Topsoil /1
- —X N =11 LEAN CLAY (CL), with Sand, brown, stiff to hard, dry to moist
[ 5 Xn=22 15
. HN=27 Grading trace Sand
: 10 :Z N =31 16
[ Xn=35
[ 15 XN=37
: 20 :Z N=18 16
[ 25 XN=17
: 30 :Z N=21
[ 35 X(N=48 Grading with Sand
L 40 IXIN=27 SILTY SAND (SM), dark gray to black, medium dense to dense,
| i wet, fine to medium grained
[ 45 XN=17
[ 50 XN=33
_.i‘_: 55 : N =30
Total Depth = 55.5 ft.

N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE

T - TXDOT CONE PENETRATION RESISTANCE

R - ROCK CORE RECOVERY

RQD - ROCK QUALITY DESIGNATION

REMARKS:
GPS COORDINATES: Lat. 41.087076, Long. -82.777013
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LOG OF BORING T-73

SHEET 1 of 1

RRC

RRC Power & Energy, LLC

810 Hesters Crossing Rd, Suite 120

Round Rock, TX 78681

CLIENT: Apex Clean Energy, Inc
PROJECT: Emerson Creek Wind Project
LOCATION:  Erie and Huron Counties, OH

Telephone: (512) 992-2087 NUMBER:  MD1301007
DATE(S) DRILLED: 4/18/2019
FIELD DATA LABORATORY DATA DRILLING METHOD(S):
ATTERBERG Hollow Stem Auger: 0 to 8 ft.; NX Wet Rock Coring: 8 to 23 ft.
S LIMITS 5
= x S -
Z a w |2 > K
i E| 2 x (3 L GROUNDWATER INFORMATION:
_ - § § = SEY o T §§ g | No groundwater encountered prior to the introduction of drilling fluid
[e] — [ = ) y | &5 w N
2| E|gl58, |2|2|5|5|25 05| 28 ¢
51 T |Y|222 |2 |3 |2|2|58 |22 z |22 5
2| B (218835 e|S|a R |05 %g% < |35 | 2 | SURFACE ELEVATION (FT):
o w (g)2-@eg| Q X0 [OEC| £ |89 | 2
n| o \o/Zarde| = |LL|PL| Pl | Ood |CwE| v |[O%]| = DESCRIPTION OF STRATUM

X

N = 50/5"

-
~

\1 in. Topsoil
LEAN CLAY (CL), with Sand and Gravel, brown, hard, dry

g- 5 X(N=50/1" LIMESTONE, gray, hard, dry
i XIN=50/2" | 1
| i LIMESTONE, gray, fine grained, slightly to moderately weathered,
- 10 JJR=90 weak rock
B 4JRQD =17
I 15 i R=97
4JRQD =72
I 20 i R =100
B | RQD =87

Total Depth = 23 ft.

N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE

T - TXDOT CONE PENETRATION RESISTANCE

R - ROCK CORE RECOVERY

RQD - ROCK QUALITY DESIGNATION

REMARKS:
GPS COORDINATES: Lat. 41.309842, Long. -82.815969
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LOG OF BORING T-74

SHEET 1 of 1

RRC

RRC Power & Energy, LLC

810 Hesters Crossing Rd, Suite 120

Round Rock, TX 78681

CLIENT: Apex Clean Energy, Inc
PROJECT: Emerson Creek Wind Project
LOCATION:  Erie and Huron Counties, OH

Telephone: (512) 992-2087 NUMBER: ~ MD1901007
DATE(S) DRILLED: 4/17/2019 - 4/18/2019
FIELD DATA LABORATORY DATA DRILLING METHOD(S):
ATTERBERG Hollow Stem Auger: 0 to 11 ft.; NQ Wet Rock Coring: 11 to 26 ft.
Q LIMITS 3
= 3 S5 |
i | 2 g @ L GROUNDWATER INFORMATION:
. o § § % sk |Y = <:(' ECZJ g | No groundwater encountered prior to the introduction of drilling fluid
O - [ = ) EFo |5 w I
21 E |ul%8. [2|2|5 (5|23 05g = 28|
5| = |2|z22 <|2|3|S|2|88 (222 =z |22 5
2| F |&(88%.5|2 |5 |a = E% %%% < |35 | 2 | SURFACE ELEVATION (FT):
o| w (g)2r@deg| Q x0 |0F° | E |Q9| Z
o»| 0 \o/zZargg| = |LL|PL|PI|dd |[OhE| » |O%| = DESCRIPTION OF STRATUM
7- i \4 in. Topsoil
- —X N=6 LEAN CLAY (CL), with Sand, brown, medium stiff to hard, moist to
B - wet
[ 5 X(n=51 22
[ Xn=17
L 10 YIN=5011" |17
. I LIMESTONE, gray, fine grained, moderately weathered, weak rock
- 1IrR=92
B | JRQD =40
= 15 .
I ] R=99
4 JRQD =65
= 20 .
I i R =100
B 4JRQD =70
= 25 -4

Total Depth = 26 ft.

N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE

T - TXDOT CONE PENETRATION RESISTANCE

R - ROCK CORE RECOVERY

RQD - ROCK QUALITY DESIGNATION

REMARKS:
GPS COORDINATES: Lat. 41.307049, Long. -82.817887
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LOG OF BORING T-78

SHEET 1 of 1

RRC

RRC Power & Energy, LLC

810 Hesters Crossing Rd, Suite 120

Round Rock, TX 78681

CLIENT: Apex Clean Energy, Inc
PROJECT: Emerson Creek Wind Project
LOCATION:  Erie and Huron Counties, OH

X

N = 50/2"

Telephone: (512) 992-2087 NUMBER: ~ MD1301007
DATE(S) DRILLED: 5/14/2019
FIELD DATA LABORATORY DATA DRILLING METHOD(S):
ATTERBERG Hollow Stem Auger
S LIMITS 5
= 5 S |w
i | 2 % @ 0 GROUNDWATER INFORMATION:
o - § § % £l |¥ = <:(' % CZJ g | No groundwater encountered during or immediately after drilling
O - [ = ) EFo |5 w I
S| E |plo, [2|2|5|5|22 |8Eq| = 28]
| T |S]522 <2 |3|2 2|88 (222| z |22 5
2| Fo|El888.5le|Slala |92 %g% < |35 | 2 | SURFACE ELEVATION (FT):
O| w (g)aFmeg| Q x0 |0F° | E |Q9| Z
»| &0 \o/zare&| = |LL|PL|PlI|G& |OhE| & |OE| S DESCRIPTION OF STRATUM
i 4 \1.5in. Topsoil
- -Z N=10 25 LEAN CLAY (CL), with Sand, brown, stiff to very stiff, dry to moist
[ 5 XN=20
I :X N =25 17 Grading trace Sand, gray
—1 10 X|N=75 SHALE, dark gray, medium hard to very hard, moist
%: M N=33
— 15 X(N=8210"| 14
— 2 XN=501"
—1 o5 :X N = 50/1.5" Grading moist to wet

Auger Refusal at 31 ft.

N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE

T - TXDOT CONE PENETRATION RESISTANCE

R - ROCK CORE RECOVERY

RQD - ROCK QUALITY DESIGNATION

REMARKS:
GPS COORDINATES: Lat. 41.133708, Long. -82.823198
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APPENDIX B



MOISTURE-DENSITY RELATIONSHIP
/’2 YOND e Bore e 5" CCLIENT:  RRC Power & Energy, LLC

Round Rock, TX 78664 _ . .
Engineering & Testing Tgllér;])hon%? (512) 358-6048 PROJECT: Emerson Creek Wind Project
LOCATION: Erie and Huron Counties, OH

NUMBER: MD1901007

135 B Sample ID TR-1 (T-63) at 2.0 to 4.0 ft.
Y\ Description of Material BROWN FAT CLAY with
HOR SAND(CH)
130 A
3 \ Test Method ASTM D698 Method A,
T\ Automatic Hammer
125 \
\ TEST RESULTS
120 \ Maximum Dry Density 102.9 PCF
\ Optimum Water Content 21.0 ¢
115 A
110
- A\
g N
C \
= 105 \ ATTERBERG LIMITS
2 \
> A LL PL Pl
& 100 B NN s 20 31
L
\ Curves of 100% Saturation
95 for Specific Gravity Equal to:
aN 2.80
AN
90 \\ 2.70
o 2.60
85 N
N
\\
\\
80 AN
\\\
N
75
0 5 10 15 20 25 30 35 40 45

WATER CONTENT, %
Olga Vasquez, 04/12/2019

Analysis & Quality Review/Date

Specimens prepared by: T.W.

The results shown on this report are for the exclusive use of the client for whom they were obtained and apply only to the sample tested and / or inspected. They
are not intended to be indicative of qualities of apparently identical products. The use of our name must recieve prior written approval. Reports must be reproduced
in their entirety. Unauthorized use or copying of this document is strictly prohibited by anyone other than the client for the specific project.



MOISTURE-DENSITY RELATIONSHIP
/’2 YOND e Bore e 5" CCLIENT:  RRC Power & Energy, LLC

Round Rock, TX 78664 _ . .
Engineering & Testing Tgllér;])hon%? (512) 358-6048 PROJECT: Emerson Creek Wind Project
LOCATION: Erie and Huron Counties, OH

NUMBER: MD1901007

135 B Sample ID TR-2 (T-48) at 2.0 to 4.0 ft.
NI Description of Material BROWN LEAN CLAY with
HOR SAND(CL)
130 A
s \ Test Method ASTM D698 Method A,
T\ Automatic Hammer
125 \
\ TEST RESULTS
120 \ Maximum Dry Density 107.0 PCF
\ Optimum Water Content 18.3 9,
115 A
110
o
[o%
z RO
= 105 & \ ATTERBERG LIMITS
z N\
x N L - S
o 100 \ 41 19 22
\ Curves of 100% Saturation
95 for Specific Gravity Equal to:
aN 2.80
AN
90 \\ 2.70
AN 2.60
85 N
N
\\
\\
80 AN
\\\
N
75
0 5 10 15 20 25 30 35 40 45

WATER CONTENT, %
Olga Vasquez, 04/12/2019

Analysis & Quality Review/Date

Specimens prepared by: T.W.

The results shown on this report are for the exclusive use of the client for whom they were obtained and apply only to the sample tested and / or inspected. They
are not intended to be indicative of qualities of apparently identical products. The use of our name must recieve prior written approval. Reports must be reproduced
in their entirety. Unauthorized use or copying of this document is strictly prohibited by anyone other than the client for the specific project.



h
A

YOND

Engineering & Testing

MOISTURE-DENSITY RELATIONSHIP

Beyond Engineering & Testing, LLC
3801 Doris Lane, Suite B

Round Rock, TX 78664
Telephone: (512) 358-6048

CLIENT:
PROJECT:
LOCATION:
NUMBER:

RRC Power & Energy, LLC
Emerson Creek Wind Project
Erie and Huron Counties, OH
MD1901007

135 B Sample ID TR-3 at 2.0 to 4.0 ft.
\\ \ Description of Material LIGHT BROWN LEAN CLAY with
\ SAND(CL)
130 A
\ Automatic Hammer
125 \
\ TEST RESULTS
120 \ Maximum Dry Density 107.4 PCF
\ Optimum Water Content 18.0 9,
115 A
110
N \
g 5 N
a \
= 105 \\ ATTERBERG LIMITS
Z
L
N\
> b N PL Pl
a 100 \ 37 19 18
\ Curves of 100% Saturation
95 for Specific Gravity Equal to:
N 2.80
AN
%0 \\ 2.70
AN 2.60
85 N
N
\\
\\
80 AN
\\\
N
75
0 5 10 15 20 25 30 35 40 45

WATER CONTENT, %

Olga Vasquez, 04/12/2019
Analysis & Quality Review/Date

Specimens prepared by: T.W.

The results shown on this report are for the exclusive use of the client for whom they were obtained and apply only to the sample tested and / or inspected. They
are not intended to be indicative of qualities of apparently identical products. The use of our name must recieve prior written approval. Reports must be reproduced
in their entirety. Unauthorized use or copying of this document is strictly prohibited by anyone other than the client for the specific project.



MOISTURE-DENSITY RELATIONSHIP
/’2 YOND e Bore e 5" CCLIENT:  RRC Power & Energy, LLC

Round Rock, TX 78664 _ . .
Engineering & Testing Tgllér;])hon%? (512) 358-6048 PROJECT: Emerson Creek Wind Project
LOCATION: Erie and Huron Counties, OH

NUMBER: MD1901007

135 B Sample ID TR-4 (T-08) at 2.0 to 4.0 ft.
Y\ Description of Material DARK BROWN SANDY LEAN
HOR CLAY(CL)
130 A
s \ Test Method ASTM D698 Method A,
T\ Automatic Hammer
125 \
\ TEST RESULTS
120 \ Maximum Dry Density 113.1 PCF
\ Optimum Water Content 14.5 o,
115 A
e
[
110
A\
C \
= 105 \ ATTERBERG LIMITS
2 \
> \\ LL PL Pl
o 100 \ 27 16 11
\ Curves of 100% Saturation
95 for Specific Gravity Equal to:
aN 2.80
AN
90 \\ 2.70
o 2.60
85 N
N
\\
\\
80 AN
\\\
N
75
0 5 10 15 20 25 30 35 40 45

WATER CONTENT, %
Olga Vasquez, 04/12/2019

Analysis & Quality Review/Date

Specimens prepared by: T.W.

The results shown on this report are for the exclusive use of the client for whom they were obtained and apply only to the sample tested and / or inspected. They
are not intended to be indicative of qualities of apparently identical products. The use of our name must recieve prior written approval. Reports must be reproduced
in their entirety. Unauthorized use or copying of this document is strictly prohibited by anyone other than the client for the specific project.



MOISTURE-DENSITY RELATIONSHIP
//2 YWONLD 55 toic e Suies " CLIENT:  RRC Power & Energy, LLC

Round Rock, TX 78664 _ . .
Engineering & Testing Tgllér;])hon%? (512) 358-6048 PROJECT: Emerson Creek Wind Project
LOCATION: Erie and Huron Counties, OH

NUMBER: MD1901007

135 B Sample ID TR-5 (SUB) at 2.0 to 4.0 ft.
NI Description of Material DARK BROWN LEAN CLAY
AR with SAND(CL)
130 A
s \ Test Method ASTM D698 Method A,
T\ Automatic Hammer
125 \
\ TEST RESULTS
120 \ Maximum Dry Density 101.1 PCF
\ Optimum Water Content 20.3 ¢,
115 A
110
N\
' \
= 105 \ ATTERBERG LIMITS
g N\
S AN LL PL PI
& 100 = N 46 19 27
’ »
\ Curves of 100% Saturation
95 for Specific Gravity Equal to:
aN 2.80
AN
90 \\ 2.70
AN 2.60
85 N
N
\\
\\
80 AN
\\\
N
75
0 5 10 15 20 25 30 35 40 45

WATER CONTENT, %
Olga Vasquez, 04/12/2019

Analysis & Quality Review/Date

Specimens prepared by: T.W.

The results shown on this report are for the exclusive use of the client for whom they were obtained and apply only to the sample tested and / or inspected. They
are not intended to be indicative of qualities of apparently identical products. The use of our name must recieve prior written approval. Reports must be reproduced
in their entirety. Unauthorized use or copying of this document is strictly prohibited by anyone other than the client for the specific project.



Beyond Engineering & Testing, LLC
/‘H E Yo N D 3801 Doris Lane, Suite B
’ Round Rock, TX 78664

(512) 358-6048

Unconsolidated-Undrained Triaxial Compression Test

Client: RRC Power & Energy, RRC Project No.: MD1901007 Type of Specimen: Shelby Tube
LLC. Test Method: ASTM D2850 Strain Rate (%/min): 1 %/ min
Project: Emerson Creek Wind Project Test Date: 1/24/2020 Type of Test: Q-Test
Sample No.: T-58 at 12 ft
Principal Stress Difference vs. Axial Strain Initial Specimen Conditions
40 Confining Pressure (psi) 9.5
I Avg. Diameter (in) D, 2.84
I Avg. Height (in) H, 5.67
E 30 1 In-situ Water Content (%) W, 14.7
2 I Total Unit Weight (pcf) Yo | 1387
@ -
Z 20 Dry Unit Weight (pcf) Vary 120.9
E I ——9.5 psi Saturation (%) S, 100
< |
2 i Void Ratio e, 0.39
| 10 1 ' Specific Gravity (Assumed) G, 2.70
i |
0 y . 1 1 1
0 5 10 15 20 25 Stresses at Failure
Axial Strain (%) Maximum Deviator Stress (psi) 28.5
. . Axial Strain at Failure (%) 15.0
Mohr Circles (Total Stress) for Peak Stress at Failure
40 Axial Strain at 50% of g, , €55 (%) 5.3
Total Stresses at Failure
—9.5 psi Major Principal Stress Corrected, G (psi) 38.0
30 r Minor Principal Stress, o (psi) 9.5
_,g I
- Test Results
4 3 Unconsolidated-Undrained Compressive
g 20 + Strength at Failure, 2.05
f I G- 03 (tsf)
<
2 I Note: The test specimen was nearly saturated;
@\ 10 1 the Mohr-Coulomb failure envelope was taken
L as a horizontal straight line. Failure was taken
to correspond to the deviator stress at 15 %
| axial strain.
o -t
0 10 20 30 40

Principal Stress, o (psi)

Olga Vasquez, 02/04/20

Analysis & Quality Review/Date
Specimen Prepared by: T.D.

The results shown on this report are for the exclusive use of the client for whom they were obtained and apply only to the sample tested and / or inspected. They are
not intended to be indicative of qualities of apparently identical products. The use of our name must recieve prior written approval. Reports must be reproduced in
their entirety. Unauthorized use or copying of this document is strictly prohibited by anyone other than the client for the specific project.



Beyond Engineering & Testing, LLC
3801 Doris Lane, Suite B

PDEV
/" E o N D Round Rock, TX 78664
(512) 358-6048

Unconsolidated-Undrained Triaxial Compression Test Appendix

RRC Project No.: MD1901007
Test Method: ASTM D2850
Test Date: 01/24/20

Client:  RRC Power & Energy, LLC.
Project:  Emerson Creek Wind Project
Specimen: T-58 at 12 ft

The results shown on this report are for the exclusive use of the client for whom they were obtained and apply only to the sample tested and / or inspected.
They are not intended to be indicative of qualities of apparently identical products. The use of our name must recieve prior written approval. Reports must be
reproduced in their entirety. Unauthorized use or copying of this document is strictly prohibited by anyone other than the client for the specific project.



Beyond Engineering & Testing, LLC
/‘H E Yo N D 3801 Doris Lane, Suite B
’ Round Rock, TX 78664

(512) 358-6048

Unconsolidated-Undrained Triaxial Compression Test

Client: RRC Power & Energy, RRC Project No.: MD1901007 Type of Specimen: Shelby Tube
LLC. Test Method: ASTM D2850 Strain Rate (%/min): 1 % / min
Project: Emerson Creek Wind Project Test Date: 6/25/2019 Type of Test: Q-Test
Sample No.: T-66 at 24 ft
Principal Stress Difference vs. Axial Strain Initial Specimen Conditions
50 Confining Pressure (psi) 19.0
i Avg. Diameter (in) D, 2.85
40 | Avg. Height (in) H, 5.67
E In-situ Water Content (%) W, 17.2
% 30 | Total Unit Weight (pcf) Yiotal 136.7
bl . .
3z i 19 psi Dry Unit Weight (pcf) Yary 116.6
§ 20 Saturation (%) S, 100
] I
5 I Void Ratio e, 0.45
= 10 4 | Specific Gravity (Assumed) G, 2.70
| Esom
0 —— \' —
0 5 10 15 20 25 Stresses at Failure
Axial Strain (%) Maximum Deviator Stress (psi) 385
. . Axial Strain at Failure (%) 14.9
Mohr Circles (Total Stress) for Peak Stress at Failure
6 Axial Strain at 50% of g, , €55 (%) 4.5
I Total Stresses at Failure
I Major Principal Stress Corrected, G (psi) 57.5
50
I Minor Principal Stress, o (psi) 19.0
3 40
% I Test Results
4 I Unconsolidated-Undrained Compressive
g 30 | Strength at Failure, 2.77
f I G- 03 (tsf)
< |
= 20 Note: The test specimen was nearly saturated,
« the Mohr-Coulomb failure envelope was taken
I as a horizontal straight line. Failure was taken
104 to correspond to the deviator stress at 15 %
axial strain.
0 t
0 10

Principal Stress, o (psi)

Olga Vasquez, 07/22/19

Analysis & Quality Review/Date
Specimen Prepared by: T.D.

The results shown on this report are for the exclusive use of the client for whom they were obtained and apply only to the sample tested and / or inspected. They are
not intended to be indicative of qualities of apparently identical products. The use of our name must recieve prior written approval. Reports must be reproduced in
their entirety. Unauthorized use or copying of this document is strictly prohibited by anyone other than the client for the specific project.



Beyond Engineering & Testing, LLC
3801 Doris Lane, Suite B

PDEV
/" E o N D Round Rock, TX 78664
(512) 358-6048

Unconsolidated-Undrained Triaxial Compression Test Appendix

RRC Project No.: MD1901007
Test Method: ASTM D2850
Test Date: 06/25/19

Client:  RRC Power & Energy, LLC.
Project:  Emerson Creek Wind Project
Specimen: T-66 at 24 ft

UU Specimen -

b [ ProsecT o[ mD1201007 |
& Teok

ject

The results shown on this report are for the exclusive use of the client for whom they were obtained and apply only to the sample tested and / or inspected.
They are not intended to be indicative of qualities of apparently identical products. The use of our name must recieve prior written approval. Reports must be
reproduced in their entirety. Unauthorized use or copying of this document is strictly prohibited by anyone other than the client for the specific project.



Beyond Engineering & Testing, LLC
/‘H E Yo N D 3801 Doris Lane, Suite B
’ Round Rock, TX 78664

(512) 358-6048

Unconsolidated-Undrained Triaxial Compression Test

Client: RRC Power & Energy, RRC Project No.: MD1901007 Type of Specimen: Shelby Tube
LLC. Test Method: ASTM D2850 Strain Rate (%/min): 1 %/ min
Project: Emerson Creek Wind Project Test Date: 1/24/2020 Type of Test: Q-Test
Sample No.: T-82 at 24 ft
Principal Stress Difference vs. Axial Strain Initial Specimen Conditions
30 Confining Pressure (psi) 19.0
| Avg. Diameter (in) D, 2.85
L Avg. Height (in) H, 5.68
g 20 7: In-situ Water Content (%) W, 20.7
2 L Total Unit Weight (pcf) Yiotal 133.2
<5
= : Dry Unit Weight (pef) Yay | 1103
§ - ——19.0 psi Saturation (%) S, 100
]
g 107 Void Ratio e, 0.53
a | ! Specific Gravity (Assumed) G, 2.70
i | Esox
|
00— V; ——
0 5 10 15 20 25 Stresses at Failure
Axial Strain (%) Maximum Deviator Stress (psi) 20.6
. . Axial Strain at Failure (%) 15.0
Mohr Circles (Total Stress) for Peak Stress at Failure
s0 Axial Strain at 50% of ¢, , &5y (%) 4.6
Total Stresses at Failure
—19.0 psi Major Principal Stress Corrected, G (psi) 39.6
40 1 Minor Principal Stress, o (psi) 19.0
.’:g‘-
- 30 Test Results
4 Unconsolidated-Undrained Compressive
g Strength at Failure, 1.48
f 20 A G- O; (tsf)
<
2 Note: The test specimen was nearly saturated,;
« the Mohr-Coulomb failure envelope was taken
10 as a horizontal straight line. Failure was taken
to correspond to the deviator stress at 15 %
I axial strain.
o+t
0 10 20 30 40 50

Principal Stress, o (psi)

Olga Vasquez, 02/04/20

Analysis & Quality Review/Date
Specimen Prepared by: T.D.

The results shown on this report are for the exclusive use of the client for whom they were obtained and apply only to the sample tested and / or inspected. They are
not intended to be indicative of qualities of apparently identical products. The use of our name must recieve prior written approval. Reports must be reproduced in
their entirety. Unauthorized use or copying of this document is strictly prohibited by anyone other than the client for the specific project.



Beyond Engineering & Testing, LLC
3801 Doris Lane, Suite B

PDEV
/" E o N D Round Rock, TX 78664
(512) 358-6048

Unconsolidated-Undrained Triaxial Compression Test Appendix

RRC Project No.: MD1901007
Test Method: ASTM D2850
Test Date: 01/24/20

Client:  RRC Power & Energy, LLC.
Project:  Emerson Creek Wind Project
Specimen: T-82 at 24 ft

The results shown on this report are for the exclusive use of the client for whom they were obtained and apply only to the sample tested and / or inspected.
They are not intended to be indicative of qualities of apparently identical products. The use of our name must recieve prior written approval. Reports must be
reproduced in their entirety. Unauthorized use or copying of this document is strictly prohibited by anyone other than the client for the specific project.



Beyond Engineering & Testing, LLC
/‘H E Yo N D 3801 Doris Lane, Suite B
’ Round Rock, TX 78664

(512) 358-6048

Unconsolidated-Undrained Triaxial Compression Test

Client: RRC Power & Energy, RRC Project No.: MD1901007 Type of Specimen: Shelby Tube
LLC. Test Method: ASTM D2850 Strain Rate (%/min): 1 %/ min
Project: Emerson Creek Wind Project Test Date: 1/24/2020 Type of Test: Q-Test
Sample No.: T-83 at 21 ft
Principal Stress Difference vs. Axial Strain Initial Specimen Conditions
30 Confining Pressure (psi) 16.0
- Avg. Diameter (in) D, 2.833
251 Avg. Height (in) H, 5.66
E 20 7 In-situ Water Content (%) W, 18.4
2 r Total Unit Weight (pcf) Yiotal 136.1
15} L
Z s 1 Dry Unit Weight (pcf) Vary 115.0
§ I ——16.0 psi Saturation (%) S, 100
“ -
g 107 Void Ratio e, 0.47
= [ | Specific Gravity (Assumed) G, 2.70
51 | Esom
L U
0 Y\ T T T
0 5 10 15 20 25 Stresses at Failure
Axial Strain (%) Maximum Deviator Stress (psi) 20.3
. . Axial Strain at Failure (%) 15.0
Mohr Circles (Total Stress) for Peak Stress at Failure
40 Axial Strain at 50% of g, , €55 (%) 5.0
Total Stresses at Failure
35 4 ——16.0 psi Major Principal Stress Corrected, G (psi) 36.3
30 [ Minor Principal Stress, o (psi) 16.0
7 E
- 25 1 Test Results
4 Unconsolidated-Undrained Compressive
g 20 1 Strength at Failure, 1.46
f O1c- 03 (tsf)
< 15 ¢
2 [ Note: The test specimen was nearly saturated;
« the Mohr-Coulomb failure envelope was taken
as a horizontal straight line. Failure was taken
to correspond to the deviator stress at 15 %
axial strain.

Principal Stress, o (psi)

Olga Vasquez, 02/04/20

Analysis & Quality Review/Date
Specimen Prepared by: T.D.

The results shown on this report are for the exclusive use of the client for whom they were obtained and apply only to the sample tested and / or inspected. They are
not intended to be indicative of qualities of apparently identical products. The use of our name must recieve prior written approval. Reports must be reproduced in
their entirety. Unauthorized use or copying of this document is strictly prohibited by anyone other than the client for the specific project.



Beyond Engineering & Testing, LLC
3801 Doris Lane, Suite B

PDEV
/’4 E o N D Round Rock, TX 78664
(512) 358-6048

Unconsolidated-Undrained Triaxial Compression Test Appendix

RRC Project No.: MD1901007
Test Method: ASTM D2850
Test Date: 01/24/20

Client:  RRC Power & Energy, LLC.
Project:  Emerson Creek Wind Project
Specimen: T-83 at 21 ft

worsotoer_]
o] T35 |
[ oeer] 2 |

The results shown on this report are for the exclusive use of the client for whom they were obtained and apply only to the sample tested and / or inspected.
They are not intended to be indicative of qualities of apparently identical products. The use of our name must recieve prior written approval. Reports must be
reproduced in their entirety. Unauthorized use or copying of this document is strictly prohibited by anyone other than the client for the specific project.



/P EYOND

Client: RRC Power & Energy, LLC.

Project: Emerson
Sample I.D.: T-6

Beyond Engineering & Testing, LLC
3801 Doris Lane, Suite B

Round Rock, TX 78664

(512) 358-6048

Unconfined Compression Test Report

RRC Project No.: MD1901007 Type of Specimen: Shelby Tube
Creek Wind Project Test Method: ASTM D2166 Strain Rate (%/min): 1 % / min
Sat24 ft Test Date: 6/26/2019
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Initial Specimen Conditions

Avg. Diameter (in) D, 2.84
Avg. Height (in) H, 5.66
In-situ Moisture Content (%) W, 14.8
Total Unit Weight (pcf) Yiotal 138.7
Dry Unit Weight (pcf) Yry 120.8
Saturation (%) S, 100

Void Ratio N 0.40

Specific Gravity (Assumed ) G, 2.70

Stresses at Failure

Unconfined Compressive Strength, g, (psi) 62.8

Axial Strain at Failure (%) 10.0
Axial Strain at 50 % of g, (%) 4.3
Total Stresses at Failure
Major Principal Stress, o, (psi) 62.8
Minor Principal Stress, o5 (psi) 0
Undrained Shear Strength, S, (tsf) 2.26

Note: Failure was determined at the maximum deviator
stress or deviator stress at 15 % axial strain, whenever
is obtained first.

Olga Vasquez, 07/22/19

Quality Review/Date
Specimen prepared & tested by: T.D.

The results shown on this report are for the exclusive use of the client for whom they were obtained and apply only to the sample tested and / or inspected. They are
not intended to be indicative of qualities of apparently identical products. The use of our name must recieve prior written approval. Reports must be reproduced in
their entirety. Unauthorized use or copying of this document is strictly prohibited by anyone other than the client for the specific project.



Beyond Engineering & Testing, LLC

H 3801 Doris Lane, Suite B
/SEYOND |

Round Rock, TX 78664
(512) 358-6048

Unconfined Compression Test Report

Client: RRC Power & Energy, LLC. RRC Project No.: MD1901007 Type of Specimen: Shelby Tube
Project: Emerson Creek Wind Project Test Method: ASTM D2166 Strain Rate (%/min): 1 % / min
Sample I.D.: T-70 at 34 ft Test Date: 6/26/2019
60 . . o
Initial Specimen Conditions
50 Avg. Diameter (in) D, 2.84
Z i Avg. Height (in) H, 5.67
g 40 1 In-situ Moisture Content (%) W, 15.4
% 304 Total Unit Weight (pcf) Yiotal 139.3
> -
% Dry Unit Weight (pcf) Yry 120.7
g“ 20 7 ! Saturation (%) S, 100
2 |
© g0 | Eson Void Ratio € 0.40
V Specific Gravity (Assumed ) G, 2.70
o
0 5 10 15 20 25 30
Axial Strain (%)
Mohr Circles for Peak Stress at Failure Stresses at Failure
60 Unconfined Compressive Strength, g, (psi)| 50.9
- Axial Strain at Failure (%) 15.1
50 1 Axial Strain at 50 % of g, (%) 5.8
= [ Total Stresses at Failure
2 40 ¢
b I Major Principal Stress, o, (psi) 50.9
% Minor Principal Stress, o5 (psi) 0
% Undrained Shear Strength, S, (tsf) 1.83
g
= Note: Failure was determined at the maximum deviator
stress or deviator stress at 15 % axial strain, whenever
is obtained first.

Compressive Stress (psi)

Olga Vasquez, 07/22/19

Quality Review/Date
Specimen prepared & tested by: T.D.

The results shown on this report are for the exclusive use of the client for whom they were obtained and apply only to the sample tested and / or inspected. They are
not intended to be indicative of qualities of apparently identical products. The use of our name must recieve prior written approval. Reports must be reproduced in
their entirety. Unauthorized use or copying of this document is strictly prohibited by anyone other than the client for the specific project.



Beyond Engineering & Testing, LLC
3801 Doris Lane, Suite B

/FEYOND
(512) 358-6048

Uniaxial Compressive Strength Test Report

Client: RRC Power & Energy, LLC. BET Project No.: MD1901007 Type of Specimen: Intact Rock Core
Project: Emerson Creek Wind Project ~ Test Method: ASTM D7012, Method D Deformation Rate: 0.5 % / min

Sample I.D.: T-01 at 8 ft Test Date: 7/8/2019

Initial Specimen Conditions
Avg. Diameter (in) D, 1.78
Avg. Height (in) H, 4.09
In-situ Water Content (%) W, --
Total Unit Weight (pcf) Yiotal 168.4
Dry Unit Weight (pcf) Yary --
Stresses at Failure
Uniaxial Compressive Strength, o, (psi) | 14790.0
Axial Strain at Failure (%) -
Axial Strain at 50% of o, (%) --
Olga Vasquez, 07/23/19
Quality Review/Date

Specimen prepared & tested by: J.R.

The results shown on this report are for the exclusive use of the client for whom they were obtained and apply only to the sample tested and / or
inspected. They are not intended to be indicative of qualities of apparently identical products. The use of our name must recieve prior written
approval. Reports must be reproduced in their entirety. Unauthorized use or copying of this document is strictly prohibited by anyone other than the

client for the specific project.



Beyond Engineering & Testing, LLC
3801 Doris Lane, Suite B

/FEYOND
(512) 358-6048

Uniaxial Compressive Strength Test Report

Client: RRC Power & Energy, LLC. BET Project No.: MD1901007 Type of Specimen: Intact Rock Core
Project: Emerson Creek Wind Project ~ Test Method: ASTM D7012, Method D Deformation Rate: 0.5 % / min

Sample I.D.: T-07 at 17 ft Test Date: 7/8/2019

Initial Specimen Conditions
Avg. Diameter (in) D, 1.78
Avg. Height (in) H, 4.09
In-situ Water Content (%) W, --
Total Unit Weight (pcf) Yiotal 165.3
Dry Unit Weight (pcf) Yary --
Stresses at Failure
Uniaxial Compressive Strength, o, (psi) | 15260.0
Axial Strain at Failure (%) -
Axial Strain at 50% of o, (%) --
Olga Vasquez, 07/23/19
Quality Review/Date

Specimen prepared & tested by: J.R.

The results shown on this report are for the exclusive use of the client for whom they were obtained and apply only to the sample tested and / or
inspected. They are not intended to be indicative of qualities of apparently identical products. The use of our name must recieve prior written
approval. Reports must be reproduced in their entirety. Unauthorized use or copying of this document is strictly prohibited by anyone other than the

client for the specific project.



Beyond Engineering & Testing, LLC
3801 Doris Lane, Suite B

/FEYOND
(512) 358-6048

Uniaxial Compressive Strength Test Report

Client: RRC Power & Energy, LLC. BET Project No.: MD1901007 Type of Specimen: Intact Rock Core
Project: Emerson Creek Wind Project ~ Test Method: ASTM D7012, Method D Deformation Rate: 0.5 % / min

Sample I.D.: T-20B at 15 ft Test Date: 7/8/2019

Initial Specimen Conditions
Avg. Diameter (in) D, 1.76
Avg. Height (in) H, 4.11
In-situ Water Content (%) W, --
Total Unit Weight (pcf) Yiotal 165.7
Dry Unit Weight (pcf) Yary --
Stresses at Failure
Uniaxial Compressive Strength, o, (psi) | 12820.0
Axial Strain at Failure (%) -
Axial Strain at 50% of o, (%) --
Olga Vasquez, 07/23/19
Quality Review/Date

Specimen prepared & tested by: J.R.

The results shown on this report are for the exclusive use of the client for whom they were obtained and apply only to the sample tested and / or
inspected. They are not intended to be indicative of qualities of apparently identical products. The use of our name must recieve prior written
approval. Reports must be reproduced in their entirety. Unauthorized use or copying of this document is strictly prohibited by anyone other than the

client for the specific project.



Beyond Engineering & Testing, LLC
/‘h E Yo N D 3801 Doris Lane, Suite B
4 Round Rock, TX 78664

(512) 358-6048

Uniaxial Compressive Strength Test Report

Client: RRC Power & Energy, LLC Project No.: MD1901007
Project: Emerson Creek Wind Project Test Method: ASTM D7012, Method C
Sample I.D.: T25-B2 at 18ft Test Date: 9/8/2021

Type of Specimen: Intact Rock Core

Deformation Rate: 0.2 %/min

Initial Specimen Conditions

Avg. Diameter (in) D, 1.87
Avg. Height (in) H, 4.71
As-Rcv'd Water Content (%) W, --
Total Unit Weight (pcf) Yeotal 174.4
Dry Unit Weight (pcf) Yery --
Stresses at Failure
Uniaxial Compressive Strength, o, (psi) | 14913

Axial Strain at Failure (%)

HuaMiao Cao, P.E., 09/09/21

Quality Review/Date
Specimen prepared & tested by: A.P.G.

The results shown on this report are for the exclusive use of the client for whom they were obtained and apply only to the sample tested and / or inspected.
They are not intended to be indicative of qualities of apparently identical products. The use of our name must recieve prior written approval. Reports must
be reproduced in their entirety. Unauthorized use or copying of this document is strictly prohibited by anyone other than the client for the specific project.




Beyond Engineering & Testing, LLC
3801 Doris Lane, Suite B

/FEYOND
(512) 358-6048

Uniaxial Compressive Strength Test Report

Client: RRC Power & Energy, LLC. BET Project No.: MD1901007 Type of Specimen: Intact Rock Core

Project: Emerson Creek Wind Project ~ Test Method: ASTM D7012, Method D Deformation Rate: 0.5 % / min

Sample I.D.: T-30 at 21 ft Test Date: 7/8/2019

Initial Specimen Conditions
Avg. Diameter (in) D, 1.84
Avg. Height (in) H, 4.15
In-situ Water Content (%) W, --
Total Unit Weight (pcf) Yiotal 163.0
Dry Unit Weight (pcf) Yary --
Stresses at Failure
Uniaxial Compressive Strength, o, (psi) 4960.0
Axial Strain at Failure (%) -
Axial Strain at 50% of o, (%) --
Olga Vasquez, 07/23/19
Quality Review/Date

Specimen prepared & tested by: J.R.

The results shown on this report are for the exclusive use of the client for whom they were obtained and apply only to the sample tested and / or
inspected. They are not intended to be indicative of qualities of apparently identical products. The use of our name must recieve prior written
approval. Reports must be reproduced in their entirety. Unauthorized use or copying of this document is strictly prohibited by anyone other than the

client for the specific project.



Beyond Engineering & Testing, LLC
3801 Doris Lane, Suite B

/FEYOND
(512) 358-6048

Uniaxial Compressive Strength Test Report

Client: RRC Power & Energy, LLC. BET Project No.: MD1901007 Type of Specimen: Intact Rock Core
Project: Emerson Creek Wind Project ~ Test Method: ASTM D7012, Method D Deformation Rate: 0.5 % / min
Sample I.D.: T-34 at 12.5 ft Test Date: 7/8/2019

Initial Specimen Conditions
Avg. Diameter (in) D, 1.79
Avg. Height (in) H, 4.09
In-situ Water Content (%) W, --
Total Unit Weight (pcf) Yiotal 164.3
Dry Unit Weight (pcf) Yary --

Stresses at Failure

Uniaxial Compressive Strength, o, (psi) | 11790.0

Axial Strain at Failure (%) -

Axial Strain at 50% of o, (%) --

Olga Vasquez, 07/23/19
Quality Review/Date
Specimen prepared & tested by: J.R.

The results shown on this report are for the exclusive use of the client for whom they were obtained and apply only to the sample tested and / or
inspected. They are not intended to be indicative of qualities of apparently identical products. The use of our name must recieve prior written
approval. Reports must be reproduced in their entirety. Unauthorized use or copying of this document is strictly prohibited by anyone other than the

client for the specific project.



Beyond Engineering & Testing, LLC
3801 Doris Lane, Suite B

/FEYOND
(512) 358-6048

Uniaxial Compressive Strength Test Report

Client: RRC Power & Energy, LLC. BET Project No.: MD1901007 Type of Specimen: Intact Rock Core
Project: Emerson Creek Wind Project ~ Test Method: ASTM D7012, Method D Deformation Rate: 0.5 % / min

Sample I.D.: T-36 at 16 ft Test Date: 7/8/2019

Initial Specimen Conditions
Avg. Diameter (in) D, 1.87
Avg. Height (in) H, 4.08
In-situ Water Content (%) W, --
Total Unit Weight (pcf) Yiotal 148.2
Dry Unit Weight (pcf) Yary --
Stresses at Failure
Uniaxial Compressive Strength, o, (psi) | 12800.0
Axial Strain at Failure (%) -
Axial Strain at 50% of o, (%) --
Olga Vasquez, 07/23/19
Quality Review/Date

Specimen prepared & tested by: J.R.

The results shown on this report are for the exclusive use of the client for whom they were obtained and apply only to the sample tested and / or
inspected. They are not intended to be indicative of qualities of apparently identical products. The use of our name must recieve prior written
approval. Reports must be reproduced in their entirety. Unauthorized use or copying of this document is strictly prohibited by anyone other than the

client for the specific project.



Beyond Engineering & Testing, LLC
3801 Doris Lane, Suite B

/FEYOND
(512) 358-6048

Uniaxial Compressive Strength Test Report

Client: RRC Power & Energy, LLC. BET Project No.: MD1901007 Type of Specimen: Intact Rock Core
Project: Emerson Creek Wind Project ~ Test Method: ASTM D7012, Method D Deformation Rate: 0.5 % / min

Sample I.D.: T-43 at 16 ft Test Date: 7/8/2019

Initial Specimen Conditions
Avg. Diameter (in) D, 1.87
Avg. Height (in) H, 4.09
In-situ Water Content (%) W, --
Total Unit Weight (pcf) Yiotal 174.7
Dry Unit Weight (pcf) Yary --
Stresses at Failure
Uniaxial Compressive Strength, o, (psi) | 15170.0
Axial Strain at Failure (%) -
Axial Strain at 50% of o, (%) --
Olga Vasquez, 07/23/19
Quality Review/Date

Specimen prepared & tested by: J.R.

The results shown on this report are for the exclusive use of the client for whom they were obtained and apply only to the sample tested and / or
inspected. They are not intended to be indicative of qualities of apparently identical products. The use of our name must recieve prior written
approval. Reports must be reproduced in their entirety. Unauthorized use or copying of this document is strictly prohibited by anyone other than the

client for the specific project.



Beyond Engineering & Testing, LLC
3801 Doris Lane, Suite B

/FEYOND
(512) 358-6048

Uniaxial Compressive Strength Test Report

Client: RRC Power & Energy, LLC. BET Project No.: MD1901007 Type of Specimen: Intact Rock Core
Project: Emerson Creek Wind Project ~ Test Method: ASTM D7012, Method D Deformation Rate: 0.5 % / min

Sample I.D.: T-45B at 29 ft Test Date: 7/8/2019

Initial Specimen Conditions
Avg. Diameter (in) D, 1.77
Avg. Height (in) H, 4.14
In-situ Water Content (%) W, --
Total Unit Weight (pcf) Yiotal 153.7
Dry Unit Weight (pcf) Yary --
Stresses at Failure
Uniaxial Compressive Strength, o, (psi) | 10200.0
Axial Strain at Failure (%) -
Axial Strain at 50% of o, (%) --
Olga Vasquez, 07/23/19
Quality Review/Date

Specimen prepared & tested by: J.R.

The results shown on this report are for the exclusive use of the client for whom they were obtained and apply only to the sample tested and / or
inspected. They are not intended to be indicative of qualities of apparently identical products. The use of our name must recieve prior written
approval. Reports must be reproduced in their entirety. Unauthorized use or copying of this document is strictly prohibited by anyone other than the

client for the specific project.



Beyond Engineering & Testing, LLC
3801 Doris Lane, Suite B

/FEYOND
(512) 358-6048

Uniaxial Compressive Strength Test Report

Client: RRC Power & Energy, LLC. BET Project No.: MD1901007 Type of Specimen: Intact Rock Core
Project: Emerson Creek Wind Project ~ Test Method: ASTM D7012, Method D Deformation Rate: 0.5 % / min

Sample I.D.: T-75 at 13 ft Test Date: 7/8/2019

Initial Specimen Conditions
Avg. Diameter (in) D, 1.81
Avg. Height (in) H, 4.12
In-situ Water Content (%) W, --
Total Unit Weight (pcf) Yiotal 182.7
Dry Unit Weight (pcf) Yary --
Stresses at Failure
Uniaxial Compressive Strength, o, (psi) | 22400.0
Axial Strain at Failure (%) -
Axial Strain at 50% of o, (%) --
Olga Vasquez, 07/23/19
Quality Review/Date

Specimen prepared & tested by: J.R.

The results shown on this report are for the exclusive use of the client for whom they were obtained and apply only to the sample tested and / or
inspected. They are not intended to be indicative of qualities of apparently identical products. The use of our name must recieve prior written
approval. Reports must be reproduced in their entirety. Unauthorized use or copying of this document is strictly prohibited by anyone other than the

client for the specific project.



Beyond Engineering & Testing, LLC
3801 Doris Lane, Suite B

/FEYOND
(512) 358-6048

Uniaxial Compressive Strength Test Report

Client: RRC Power & Energy, LLC. BET Project No.: MD1901007 Type of Specimen: Intact Rock Core
Project: Emerson Creek Wind Project ~ Test Method: ASTM D7012, Method D Deformation Rate: 0.5 % / min

Sample I.D.: T-87 at 12.5 ft Test Date: 7/8/2019

Initial Specimen Conditions
Avg. Diameter (in) D, 1.78
Avg. Height (in) H, 4.14
In-situ Water Content (%) W, --
Total Unit Weight (pcf) Yiotal 168.3
Dry Unit Weight (pcf) Yary --
Stresses at Failure
Uniaxial Compressive Strength, o, (psi) | 10890.0
Axial Strain at Failure (%) -
Axial Strain at 50% of o, (%) --
Olga Vasquez, 07/23/19
Quality Review/Date

Specimen prepared & tested by: J.R.

The results shown on this report are for the exclusive use of the client for whom they were obtained and apply only to the sample tested and / or
inspected. They are not intended to be indicative of qualities of apparently identical products. The use of our name must recieve prior written
approval. Reports must be reproduced in their entirety. Unauthorized use or copying of this document is strictly prohibited by anyone other than the

client for the specific project.
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Client: RRC Power & Energy, LLC.
Project:  Emerson Creek Wind Project
Specimen: T-66 at 24 ft

Soil Specimen Properties

Initial Specimen Water Content (%) 17.9
Final Specimen Water Content (%) 16.5

Initial Specimen Height (in) 0.902
Final Specimen Height (in) 0.853
Initial Dry Unit Weight, y, (pcf) 113.1
Final Dry Unit Weight, v; (pcf) 119.5
Initial Void Ratio, ¢, 0.479
Final Void Ratio, e, 0.398
Initial Degree of Saturation (%) 100

Preconsolidation Pressure, p’.. (psf) 4200
Seating Load (psf) 250

Vertical Effective Stress, c', (psf)

Beyond Engineering & Testing, LLC
3801 Doris Lane, Suite B

Round Rock, TX 78664

(512) 358-6048

One-Dimensional Consolidation Properties of Soil

Beyond Project No.: MD1901007
Test Method: ASTM D2435, Method A
Test Date: 06/20/19

Specimen was trimmed using a trimming turntable.

Specimen was inundated with tap water during testing.
Coefficient of Consolidation was determined using the Log Time
Method. Loading increment duration was 24 hours. The
calculation was included the machine deflections that measured in
each loading steps. G, assumed to be 2.68.

Preconsolidation pressure was determined by using the
Casagrande construction technique.
Compression Index, C, & Recompression Index, C, calculated in

accordance with void ratio (Ae).

Specimen Diameter:  2.497  inches

Coefficient of Consolidation, C, (ft*/yr)

100 1000 10000 100000 0.1 1.0 10.0 100.0 1000.0
-1 050 ———+————F—————F—————
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> : S
£ 3 © 044 | \
»n ~ F /
3 4 = 042 | <>/
» =) I \
< 5 > ,
0.40 +
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8 - r &
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a', (psf) 250 500 1000 2000 4000 8000 16000 4000 1000 4000 16000
C, (f/yr) -- 3649 | 6049 | 6259 | 4055 | 73.14 | 46.71 -- -- 64.90 | 148.80
Axial Strain (%)|  -0.03 0.15 0.50 0.99 1.90 3.06 4.37 4.09 3.19 3.66 4.88

e 0.479 0.477 0471 0.464 0.451 0.434 0.414 0.418 0.432 0.425 0.407

'y (psf) 32000 58000 16000 4000 1000 Compression Index, C. 0.103
C, (ft'/yr) | 123.83 78.34 -- -- -- Recompression Index, C, (1st Rebound) 0.015
Axial Strain (%)|  6.46 8.30 8.07 6.92 5.53 Recompression Index, C,(2nd Rebound) (0.023

e 0.383 0.356 0.359 0.376 0.397

The results shown on this report are for the exclusive use of the client for whom they were obtained and apply only to the sample tested and / or inspected. They are not
intended to be indicative of qualities of apparently identical products. The use of our name must recieve prior written approval. Reports must be reproduced in their entirety.

Unauthorized use or copying of this document is strictly prohibited by anyone other than the client for the specific project.




Beyond Engineering & Testing, LLC
3801 Doris Lane, Suite B

/’? E Yo N D Round Rock, TX 78664

(512) 358-6048

One-Dimensional Consolidation Properties of Soil

Client: RRC Power & Energy, LLC. Beyond Project No.: MD1901007
Project: Emerson Creek Wind Project Test Method: ASTM D2435, Method A
Specimen: T-66 at 24 ft Test Date: 06/20/19

Vertical Effective Stress, o', (psf)
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The results shown on this report are for the exclusive use of the client for whom they were obtained and apply only to the sample tested and / or inspected. They are
not intended to be indicative of qualities of apparently identical products. The use of our name must recieve prior written approval. Reports must be reproduced in
their entirety. Unauthorized use or copying of this document is strictly prohibited by anyone other than the client for the specific project.



Beyond Engineering & Testing, LLC
3801 Doris Lane, Suite B

/‘H EYO N D Round Rock, TX 78664
» (512) 358-6048
One-Dimensional Consolidation Properties of Soil Appendix

Beyond Project No.: MD1901007
Test Method: ASTM D2435, Method A

Test Date: 06/20/19

Client:  RRC Power & Energy, LLC.
Project:  Emerson Creek Wind Project

Specimen: T-66 at 24 ft

Consolidation Specimen \

R EACIN
‘_%é

Cheng-Wei Chen, Ph.D. 07/11/19
Quality Review/Date

Sample Prepared by: T.D.

The results shown on this report are for the exclusive use of the client for whom they were obtained and apply only to the sample tested and / or inspected.
They are not intended to be indicative of qualities of apparently identical products. The use of our name must recieve prior written approval. Reports must be
reproduced in their entirety. Unauthorized use or copying of this document is strictly prohibited by anyone other than the client for the specific project.
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Beyond Engineering & Testing, LLC
3801 Doris Lane, Suite B

Round Rock, TX 78664

(512) 358-6048

One-Dimensional Consolidation Properties of Soil Appendix

Client:
Project:
Specimen: T-66 at 24 ft
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RRC Power & Energy, LLC.
Emerson Creek Wind Project
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Beyond Project No.: MD1901007
Test Method: ASTM D2435, Method A
Test Date: 06/20/19
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The results shown on this report are for the exclusive use of the client for whom they were obtained and apply only to the sample tested and / or inspected. They
are not intended to be indicative of qualities of apparently identical products. The use of our name must recieve prior written approval. Reports must be reproduced
in their entirety. Unauthorized use or copying of this document is strictly prohibited by anyone other than the client for the specific project.
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Beyond Engineering & Testing, LLC
3801 Doris Lane, Suite B

Round Rock, TX 78664

(512) 358-6048

One-Dimensional Consolidation Properties of Soil Appendix

Client: RRC Power & Energy, LLC.
Project: Emerson Creek Wind Project
Specimen: T-66 at 24 ft
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Beyond Project No.: MD1901007

4000-psf Load
0.01
0.284

Test Method: ASTM D2435, Method A
Test Date: 06/20/19
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The results shown on this report are for the exclusive use of the client for whom they were obtained and apply only to the sample tested and / or inspected. They
are not intended to be indicative of qualities of apparently identical products. The use of our name must recieve prior written approval. Reports must be reproduced
in their entirety. Unauthorized use or copying of this document is strictly prohibited by anyone other than the client for the specific project.
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Beyond Engineering & Testing, LLC
3801 Doris Lane, Suite B

Round Rock, TX 78664

(512) 358-6048

One-Dimensional Consolidation Properties of Soil Appendix

Client: RRC Power & Energy, LLC.
Project: Emerson Creek Wind Project
Specimen: T-66 at 24 ft
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Beyond Project No.: MD1901007
Test Method: ASTM D2435, Method A
Test Date: 06/20/19
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The results shown on this report are for the exclusive use of the client for whom they were obtained and apply only to the sample tested and / or inspected. They
are not intended to be indicative of qualities of apparently identical products. The use of our name must recieve prior written approval. Reports must be reproduced
in their entirety. Unauthorized use or copying of this document is strictly prohibited by anyone other than the client for the specific project.
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Client:
Project:

Specimen: T-82 at 24 ft

RRC Power & Energy, LLC.
Emerson Creek Wind Project

Soil Specimen Properties

Initial Specimen Water Content (%) 18.0
Final Specimen Water Content (%) 14.6
Initial Specimen Height (in) 0.897
Final Specimen Height (in) 0.832
Initial Dry Unit Weight, y, (pcf) 111.9
Final Dry Unit Weight, v; (pcf) 120.6
Initial Void Ratio, e, 0.495
Final Void Ratio, e, 0.388
Initial Degree of Saturation (%) 97.4

Preconsolidation Pressure, p'. (psf) 2300
Seating Load (psf) 250

100

Vertical Effective Stress, ¢', (psf)
10000

1000

Beyond Engineering & Testing, LLC
3801 Doris Lane, Suite B

Round Rock, TX 78664

(512) 358-6048

One-Dimensional Consolidation Properties of Soil

Beyond Project No.: MD1901007
Test Method: ASTM D2435, Method A
Test Date: 01/24/20

Specimen was trimmed using a trimming turntable.

Specimen was inundated with tap water during testing.
Coefficient of Consolidation was determined using the Log Time
Method. Loading increment duration was 24 hours. The
calculation was included the machine deflections that measured in
each loading steps. G, assumed to be 2.68.

Preconsolidation pressure was determined by using the
Casagrande construction technique.
Compression Index, C, & Recompression Index, C, calculated in

accordance with void ratio (Ae).

Specimen Diameter:  2.499  inches

Coefficient of Consolidation, C, (ft*/yr)

100000 0.1 1.0 10.0 100.0 1000.0
0 e S E— 0.50 F T T i T
0.48 |
2 r
0.46 |
S i
w 4 0.44 +
1.:." -5 :
£ S r
] T 042
W m =
¢ = I
L s 0.40 fz
8 0.38 |
I 0.36 +
10 —+ r
i 0.34 +
nl 032 =
o', (psf) 250 500 1000 2000 4000 8000 16000 4000 1000 4000 16000
C, (f*/yr) | 5.15 7.75 8.00 16.53 22.93 26.27 30.18 -- -- 36.06 125.37
Axial Strain %) 0.27 0.47 0.96 1.83 3.02 4.41 6.04 5.76 5.00 5.43 6.43
e 0.491 0.488 0.480 0.467 0.449 0.429 0.404 0.409 0.420 0.413 0.399
o'y (psh) | 32000 58000 16000 4000 1000 Compression Index, C, 0.097
C,({t/yr) | 41.44 41.41 .- -- -- Recompression Index, C, (1st Rebound) 0.013
Axial Strain %)| ~ 8.06 9.62 9.32 8.36 7.21 Recompression Index, C, (2nd Rebound) (0.020
e 0.374 0.351 0.355 0.370 0.387

The results shown on this report are for the exclusive use of the client for whom they were obtained and apply only to the sample tested and / or inspected. They are not

intended to be indicative of qualities of apparently identical products. The use of our name must recieve prior written approval. Reports must be reproduced in their entirety.
Unauthorized use or copying of this document is strictly prohibited by anyone other than the client for the specific project.




Beyond Engineering & Testing, LLC
3801 Doris Lane, Suite B

/’? E Yo N D Round Rock, TX 78664

(512) 358-6048

One-Dimensional Consolidation Properties of Soil

Client: RRC Power & Energy, LLC. Beyond Project No.: MD1901007
Project: Emerson Creek Wind Project Test Method: ASTM D2435, Method A
Specimen: T-82 at 24 ft Test Date: 01/24/20

Vertical Effective Stress, o', (psf)
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The results shown on this report are for the exclusive use of the client for whom they were obtained and apply only to the sample tested and / or inspected. They are
not intended to be indicative of qualities of apparently identical products. The use of our name must recieve prior written approval. Reports must be reproduced in
their entirety. Unauthorized use or copying of this document is strictly prohibited by anyone other than the client for the specific project.



Beyond Engineering & Testing, LLC
3801 Doris Lane, Suite B

/FEYOND AR
(512) 358-6048

One-Dimensional Consolidation Properties of Soil Appendix

Beyond Project No.: MD1901007
Test Method: ASTM D2435, Method A

Test Date: 01/24/20

Client:  RRC Power & Energy, LLC.
Project:  Emerson Creek Wind Project

Specimen: T-82 at 24 ft

Cheng-Wei Chen, Ph.D. 02/19/20
Quality Review/Date

Sample Prepared by: T.D.

The results shown on this report are for the exclusive use of the client for whom they were obtained and apply only to the sample tested and / or inspected.
They are not intended to be indicative of qualities of apparently identical products. The use of our name must recieve prior written approval. Reports must be
reproduced in their entirety. Unauthorized use or copying of this document is strictly prohibited by anyone other than the client for the specific project.
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Client:
Project:
Specimen:
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Beyond Engineering & Testing, LLC
3801 Doris Lane, Suite B

Round Rock, TX 78664

(512) 358-6048

One-Dimensional Consolidation Properties of Soil Appendix

RRC Power & Energy, LLC.
Emerson Creek Wind Project
T-82 at 24 ft
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Beyond Project No.: MD1901007
Test Method: ASTM D2435, Method A
Test Date: 01/24/20
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The results shown on this report are for the exclusive use of the client for whom they were obtained and apply only to the sample tested and / or inspected. They
are not intended to be indicative of qualities of apparently identical products. The use of our name must recieve prior written approval. Reports must be reproduced
in their entirety. Unauthorized use or copying of this document is strictly prohibited by anyone other than the client for the specific project.
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Beyond Engineering & Testing, LLC
3801 Doris Lane, Suite B

Round Rock, TX 78664

(512) 358-6048

One-Dimensional Consolidation Properties of Soil Appendix

Client: RRC Power & Energy, LLC.
Project: Emerson Creek Wind Project
Specimen: T-82 at 24 ft
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Beyond Project No.: MD1901007
Test Method: ASTM D2435, Method A
Test Date: 01/24/20

Time (min)
10

0.01 0.1 1

100

1000 10000

Time (min)

0.01 10 100 1000 10000

Time (min)

10 100 1000 10000

The results shown on this report are for the exclusive use of the client for whom they were obtained and apply only to the sample tested and / or inspected. They
are not intended to be indicative of qualities of apparently identical products. The use of our name must recieve prior written approval. Reports must be reproduced
in their entirety. Unauthorized use or copying of this document is strictly prohibited by anyone other than the client for the specific project.



/FEYOND

Beyond Engineering & Testing, LLC
3801 Doris Lane, Suite B

Round Rock, TX 78664

(512) 358-6048

One-Dimensional Consolidation Properties of Soil Appendix

Client: RRC Power & Energy, LLC.
Project: Emerson Creek Wind Project
Specimen: T-82 at 24 ft
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Beyond Project No.: MD1901007
Test Method: ASTM D2435, Method A
Test Date: 01/24/20
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in their entirety. Unauthorized use or copying of this document is strictly prohibited by anyone other than the client for the specific project.



Beyond Engineering & Testing, LLC
/4” E Y o N D 3801 Doris Lane, Suite B
’ Round Rock, TX 78664
(512) 358-6048

Minimum Soil Resistivity

Client: RRC Power & Energy, LLC Test Method: ASTM G187
Project: Emerson Creek Wind Project Test Date: 06/25/19
Project No.: MD1901007 Resistivity Meter: Humboldt, H-4385
Sample ID: T-06 at 1 ft. Calibrated Date: 8/20/2018

Multiplication Factor: 1.0

Distilled Water Added (mL)] Measured Resistance (ohms)
20 6460
40 1830
60 2110
80 2300
Minimum Resistivity: 1830 ohm-cm

pH of Soil for Use in Corrosion Testing

As-received conditions: 7.52 Test Method: ASTM G51
Temp: 25.0 °C pH Meter: Hanna Instruments
No. 99121

Tamika Vasquez, 07/1/19

Quality Review/Date
Tested by: E.P.

The results shown on this report are for the exclusive use of the client for whom they were obtained and apply only to the sample tested and / or
inspected. They are not intended to be indicative of qualities of apparently identical products. The use of our name must recieve prior written approval.
Reports must be reproduced in their entirety. Unauthorized use or copying of this document is strictly prohibited by anyone other than the client for the

specific project.



Beyond Engineering & Testing, LLC
/4” E Y o N D 3801 Doris Lane, Suite B
’ Round Rock, TX 78664
(512) 358-6048

Minimum Soil Resistivity

Client: RRC Power & Energy, LLC Test Method: ASTM G187
Project: Emerson Creek Wind Project Test Date: 06/25/19
Project No.: MD1901007 Resistivity Meter: Humboldt, H-4385
Sample ID: T-26 at 1 ft. Calibrated Date: 8/20/2018

Multiplication Factor: 1.0

Distilled Water Added (mL)] Measured Resistance (ohms)
20 5410
40 1480
60 1560
80 1760
Minimum Resistivity: 1480 ohm-cm

pH of Soil for Use in Corrosion Testing

As-received conditions: 7.43 Test Method: ASTM G51
Temp: 24.5 °C pH Meter: Hanna Instruments
No. 99121

Tamika Vasquez, 06/27/19

Quality Review/Date
Tested by: E.P.

The results shown on this report are for the exclusive use of the client for whom they were obtained and apply only to the sample tested and / or
inspected. They are not intended to be indicative of qualities of apparently identical products. The use of our name must recieve prior written approval.
Reports must be reproduced in their entirety. Unauthorized use or copying of this document is strictly prohibited by anyone other than the client for the

specific project.



Beyond Engineering & Testing, LLC
/h E Yo N D 3801 Doris Lane, Suite B
’4 Round Rock, TX 78664
(512) 358-6048

Minimum Soil Resistivity

Client: RRC Power & Energy, LLC Test Method: ASTM G187
Project: Emerson Creek Wind Project Test Date: 06/25/19
Project No.: MD1901007 Resistivity Meter: Humboldt, H-4385
Sample ID: T-45A at 4 ft. Calibrated Date: 8/20/2018

Multiplication Factor: 1.0

Distilled Water Added (mL)] Measured Resistance (ohms)
20 7180
40 2290
60 2320
80 2450
Minimum Resistivity: 2290 ohm-cm

pH of Soil for Use in Corrosion Testing

As-received conditions: 7.59 Test Method: ASTM G51
Temp: 25.1 °C pH Meter: Hanna Instruments
No. 99121

Tamika Vasquez, 06/27/19

Quality Review/Date
Tested by: E.P.

The results shown on this report are for the exclusive use of the client for whom they were obtained and apply only to the sample tested and / or
inspected. They are not intended to be indicative of qualities of apparently identical products. The use of our name must recieve prior written approval.
Reports must be reproduced in their entirety. Unauthorized use or copying of this document is strictly prohibited by anyone other than the client for the

specific project.



Beyond Engineering & Testing, LLC
/4” E Y o N D 3801 Doris Lane, Suite B
’ Round Rock, TX 78664
(512) 358-6048

Minimum Soil Resistivity

Client: RRC Power & Energy, LLC Test Method: ASTM G187
Project: Emerson Creek Wind Project Test Date: 06/25/19
Project No.: MD1901007 Resistivity Meter: Humboldt, H-4385
Sample ID: T-54 at 1 ft. Calibrated Date: 8/20/2018

Multiplication Factor: 1.0

Distilled Water Added (mL)] Measured Resistance (ohms)
20 5780
40 1530
60 1370
80 1700
100 1820
Minimum Resistivity: 1370 ohm-cm

pH of Soil for Use in Corrosion Testing

As-received conditions: 7.65 Test Method: ASTM G51
Temp: 25.7°C pH Meter: Hanna Instruments
No. 99121

Tamika Vasquez, 07/02/19

Quality Review/Date
Tested by: E.P.

The results shown on this report are for the exclusive use of the client for whom they were obtained and apply only to the sample tested and / or
inspected. They are not intended to be indicative of qualities of apparently identical products. The use of our name must recieve prior written approval.
Reports must be reproduced in their entirety. Unauthorized use or copying of this document is strictly prohibited by anyone other than the client for the

specific project.



Beyond Engineering & Testing, LLC
/4” E Y o N D 3801 Doris Lane, Suite B
’ Round Rock, TX 78664

(512) 358-6048
Minimum Soil Resistivity

Client: RRC Power & Energy, LLC Test Method: ASTM G187
Project: Emerson Creek Wind Project Test Date: 06/25/19
Project No.: MD1901007 Resistivity Meter: Humboldt, H-4385
Sample ID: T-66 at 1 ft. Calibrated Date: 8/20/2018

Multiplication Factor: 1.0

Distilled Water Added (mL)] Measured Resistance (ohms)
20 4980
40 2210
60 2030
80 2150
100 2210
Minimum Resistivity: 2030 ohm-cm

pH of Soil for Use in Corrosion Testing

As-received conditions: 7.44 Test Method: ASTM G51
Temp: 23.7°C pH Meter: Hanna Instruments
No. 99121

Tamika Vasquez, 06/27/19

Quality Review/Date
Tested by: E.P.

The results shown on this report are for the exclusive use of the client for whom they were obtained and apply only to the sample tested and / or
inspected. They are not intended to be indicative of qualities of apparently identical products. The use of our name must recieve prior written approval.
Reports must be reproduced in their entirety. Unauthorized use or copying of this document is strictly prohibited by anyone other than the client for the

specific project.



Beyond Engineering & Testing, LLC
/h E Yo N D 3801 Doris Lane, Suite B
’4 Round Rock, TX 78664
(512) 358-6048

Minimum Soil Resistivity

Client: RRC Power & Energy, LLC Test Method: ASTM G187
Project: Emerson Creek Wind Project Test Date: 06/25/19
Project No.: MD1901007 Resistivity Meter: Humboldt, H-4385
Sample ID: Sub-1 at 1 ft. Calibrated Date: 8/20/2018

Multiplication Factor: 1.0

Distilled Water Added (mL)] Measured Resistance (ohms)
20 10100
40 2660
60 2740
80 2770
Minimum Resistivity: 2660 ohm-cm

pH of Soil for Use in Corrosion Testing

As-received conditions: 6.83 Test Method: ASTM G51
Temp: 253 °C pH Meter: Hanna Instruments
No. 99121

Tamika Vasquez, 07/25/19

Quality Review/Date
Tested by: E.P.

The results shown on this report are for the exclusive use of the client for whom they were obtained and apply only to the sample tested and / or
inspected. They are not intended to be indicative of qualities of apparently identical products. The use of our name must recieve prior written approval.
Reports must be reproduced in their entirety. Unauthorized use or copying of this document is strictly prohibited by anyone other than the client for the

specific project.
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Client: RRC Power & Energy, LLC
Project: Emerson Creek Wind Project

Beyond Engineering & Testing, LLC
3801 Doris Lane, Suite B

Round Rock, TX 78664

(512) 358-6048

RRC Project No.: MD1901007
Testing Method: ASTM C1580
AASHTO T 291,
Method B
Test Date: 7/3/2019

No. | Sample ID & Depth Slglllfztg g;rli;e)nt Chlozrilc]l; /Ego)ntent
1 T-06 at 4 ft 20.9* ND
2 T-26 at 4 ft 21.6* ND
3 T-45A at 1 ft 111* ND
4 T-54 at 4 ft 136* 13.6*
5 T-66 at 4 ft 48.0%* ND
6 Sub-1 at 4 ft 80.8* ND
7
8
9
10

Note 1: Method Detection Limit (MDL) is 5 mg/L
Note 2: ND = No Detection, Below Method Detection Limit
Note 3: (*) = Sample analyzed outside of recommended hold time.

The chloride and sulfate MDLs are volumetric. Results are mass per mass of dry soil.

Page 1 of 1

Olga Vasquez, 07/03/19

Quality Review/Date
Tested by: C.M.

The results shown on this report are for the exclusive use of the client for whom they were obtained and apply only to the sample tested and / or
inspected. They are not intended to be indicative of qualities of apparently identical products. The use of our name must recieve prior written approval.
Reports must be reproduced in their entirety. Unauthorized use or copying of this document is strictly prohibited by anyone other than the client for the

specific project.
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CBR (California Bearing Ratio) Test

Client: RRC Power & Energy, LLC.
Project: Emerson Creek Wind Project
Sample No: TR-1 (T-63) at2 to 4 ft

CBR

CBR

CBR for 0.100-in Penetration

Beyond Engineering & Testing, LLC
3801 Doris Lane, Suite B

Round Rock, TX 78664
(512) 358-6048

Beyond Project No.: MD1901007
Test Method: ASTM D1883
Test Date: 5/13/2019

Rate of Penetration: 0.05 in/min

Initial Conditions

5
Specimen No. 1 2 3
4 - Target Dry Unit Weight (pcf] 92.6 | 97.8 | 100.8
Condition of sample soaked | soaked | soaked
3 Surcharge Weight (Ibs) 10 10 10
Water Content (%) 213 | 213 | 21.7
2 1 Dry Unit Weight (pcf) 92.7 | 97.5 | 100.6
1 Final Conditions
0
i ther Content (%) at. top 2.1 | 264 | 259
o Lo ‘ 1-in layer after soaking
85 90 95 100 105 | Swell (% of initial height) | 0.4 0.7 0.4
Dry Unit Weight (pcf) Bearing Ratio of Sample at
. . 1.1 1.7 2.1
0.100 in penetration
CBR for 0.200-in Penetration
5 Bearing Ratlo of Sarpple at 0.9 16 50
0.200 in penetration
4 ]
Note: Soil specimens were remolded to a range of
3 - densities to develop the CBR versus dry density
curve. It was allowed the specimens to soak for 96
5 hrs prior bearing test. Removed the free water and
| allow the specimens to drain out for 15 min. The 10-
Ibs surcharge load was placed during bearing test.
1 ]
o t— .
85 90 95 100 105

Dry Unit Weight (pcf)

Olga Vasquez, 05/15/19

Analysis & Quality Review/Date

Specimens prepared and tested by: R.N.

The results shown on this report are for the exclusive use of the client for whom they were obtained and apply only to the sample tested and / or inspected.
They are not intended to be indicative of qualities of apparently identical products. The use of our name must recieve prior written approval. Reports must be
reproduced in their entirety. Unauthorized use or copying of this document is strictly prohibited by anyone other than the client for the specific project.
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CBR (California Bearing Ratio) Test

Client: RRC Power & Energy, LLC.
Project: Emerson Creek Wind Project
Sample No: TR-4 (T-08) at 2 to 4 ft

CBR

CBR

CBR for 0.100-in Penetration

Beyond Engineering & Testing, LLC
3801 Doris Lane, Suite B

Round Rock, TX 78664
(512) 358-6048

Beyond Project No.: MD1901007
Test Method: ASTM D1883
Test Date: 5/13/2019

Rate of Penetration: 0.05 in/min

Initial Conditions

5
Specimen No. 1 2 3
4 - Target Dry Unit Weight (pcf] 101.7 | 107.4 | 110.7
Condition of sample soaked | soaked | soaked
3 Surcharge Weight (Ibs) 10 10 10
Water Content (%) 14.1 14.2 14.2
2 1 Dry Unit Weight (pcf) 101.8 | 107.3 | 110.8
1 Final Conditions
0
ther Content (%) at. top 173 179 | 185
o L 1-in layer after soaking
95 100 105 110 115 120 | Swell (% of initial height) | 0.2 0.5 0.6
Dry Unit Weight (pcf) Bearing Ratio of Sample at
. . 0.6 1.3 2.7
0.100 in penetration
CBR for 0.200-in Penetration
5 Bearing Ratlo of Sarpple at 0.5 14 3.0
0.200 in penetration
4 ]
Note: Soil specimens were remolded to a range of
3 - densities to develop the CBR versus dry density
curve. It was allowed the specimens to soak for 96
5 hrs prior bearing test. Removed the free water and
| allow the specimens to drain out for 15 min. The 10-
Ibs surcharge load was placed during bearing test.
1 ]
0 ||||||||||||||||||||||||

95 100 105 110 115

Dry Unit Weight (pcf)

120

Olga Vasquez, 05/16/18

Analysis & Quality Review/Date

Specimens prepared and tested by: R.N.

The results shown on this report are for the exclusive use of the client for whom they were obtained and apply only to the sample tested and / or inspected.
They are not intended to be indicative of qualities of apparently identical products. The use of our name must recieve prior written approval. Reports must be
reproduced in their entirety. Unauthorized use or copying of this document is strictly prohibited by anyone other than the client for the specific project.




GRAIN SIZE DISTRIBUTION

CLIENT: RRC Power & Energy, LLC
PROJECT: Emerson Creek Wind Project
LOCATION: Erie and Huron Counties, OH
NUMBER: MD1901007

Beyond Engineering & Testing, LLC

/’? EYO N 3801 Doris Lane, Suite B

Engineering & Testing Round Rock, TX 78664
Telephone: (512) 358-6048

Sample ID: T-63 at 39.0 ft. Date: 07/01/2019
Test Method: ASTM D6913
U.S. SIEVE OPENING IN INCHES | U.S. SIEVE NUMBERS | HYDROMETER
6 4 3 215 13/4 1/21*8\ 3 4 6 8101416 20 30 40 50 60 100140200
100 [ : NN MmeEfiry ry : [ IRIRE
o0 i i . i i
80 v
- : : : : :
5 : : : : :
b 70 . . : : :
= : : : , : :
o : : : : :
I \
= : :
e : :
5~ Wl
w B B
o : :
40 Z 5
30 \Q
20 ‘\
® f f z z .
0 . .
100 10 1 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL. .SAND - SILT OR CLAY
coarse | fine coarse | medium | fine
Classification LL PL Pl Cc Cu
114 | 12.82
D100 D60 D30 D10 %Gravel %Sand %Silt %Clay
9.5 1.345 0.401 0.105 9.3 82.2

Cheng-Wei Chen, 07/01/2019

Analysis & Quality Review/Date

Specimens prepared by: T.W.

The results shown on this report are for the exclusive use of the client for whom they were obtained and apply only to the sample tested and / or inspected. They
are not intended to be indicative of qualities of apparently identical products. The use of our name must recieve prior written approval. Reports must be
reproduced in their entirety. Unauthorized use or copying of this document is strictly prohibited by anyone other than the client for the specific project.



- GRAIN SIZE DISTRIBUTION
/’4 EYO N ES%?”SOE{R’;?}?”Sguﬁ‘eTgS“”g' He CLIENT: RRC Power & Energy, LLC

Engineering & Testing ?&:Bﬂ;%?k(é?z() ggg?go 48 PROJECT: Emerson Creek Wind Project
LOCATION: Erie and Huron Counties, OH
NUMBER: MD1901007

Sample ID: TR-1 (T-63) at 2.0 ft. Date: 05/10/2019
Test Method: ASTM D6913
U.S. SIEVE OPENING IN INCHES | U.S. SIEVE NUMBERS | HYDROMETER
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GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL. .SAND - SILT OR CLAY
coarse | fine coarse | medium | fine
Classification LL PL Pl Cc Cu
FAT CLAY with SAND(CH) 51 20 31
D100 D60 D30 D10 %Gravel %Sand %Silt %Clay
9.5 0.2 15.7 84.1

Cheng-Wei Chen, 05/10/2019
Analysis & Quality Review/Date

Specimens prepared by: T.W.

The results shown on this report are for the exclusive use of the client for whom they were obtained and apply only to the sample tested and / or inspected. They
are not intended to be indicative of qualities of apparently identical products. The use of our name must recieve prior written approval. Reports must be
reproduced in their entirety. Unauthorized use or copying of this document is strictly prohibited by anyone other than the client for the specific project.
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/’4 EYO N ES%?”SOE{R’;?}?”Sguﬁ‘eTgS“”g' He CLIENT: RRC Power & Energy, LLC

Engineering & Testing ?&:Bﬂ;%?k(é?z() ggg?go 48 PROJECT: Emerson Creek Wind Project
LOCATION: Erie and Huron Counties, OH
NUMBER: MD1901007

Sample ID: TR-2 (T-48) at 2.0 ft. Date: 05/10/2019
Test Method: ASTM D6913
U.S. SIEVE OPENING IN INCHES | U.S. SIEVE NUMBERS | HYDROMETER
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GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL, .SAND - SILT OR CLAY
coarse | fine coarse| medium | fine
Classification LL PL Pl Cc Cu
LEAN CLAY with SAND(CL) 41 19 22
D100 D60 D30 D10 %Gravel %Sand %Silt %Clay
19 3.2 19.2 77.6

Cheng-Wei Chen, 05/10/2019
Analysis & Quality Review/Date

Specimens prepared by: T.W.

The results shown on this report are for the exclusive use of the client for whom they were obtained and apply only to the sample tested and / or inspected. They
are not intended to be indicative of qualities of apparently identical products. The use of our name must recieve prior written approval. Reports must be
reproduced in their entirety. Unauthorized use or copying of this document is strictly prohibited by anyone other than the client for the specific project.
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Beyond Engineering & Testing, LLC
3801 Doris Lane, Suite B

Engineering & Testing Round Rock, TX 78664
Telephone: (512) 358-6048

GRAIN SIZE DISTRIBUTION

CLIENT: RRC Power & Energy, LLC

PROJECT: Emerson Creek Wind Project
LOCATION: Erie and Huron Counties, OH
NUMBER: MD1901007

0.001

Sample ID: TR-3 at 2.0 ft. Date: 05/10/2019
Test Method: ASTM D6913
U.S. SIEVE OPENING IN INCHES | U.S. SIEVE NUMBERS | HYDROMETER
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GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL. .SAND - SILT OR CLAY
coarse | fine coarse| medium | fine
Classification LL PL Pl Cc Cu
LEAN CLAY with SAND(CL) 37 19 18
D100 D60 D30 D10 %Gravel %Sand %Silt %Clay
25 4.5 18.5 77.0

Cheng-Wei Chen, 05/10/2019

Analysis & Quality Review/Date

Specimens prepared by: T.W.

The results shown on this report are for the exclusive use of the client for whom they were obtained and apply only to the sample tested and / or inspected. They
are not intended to be indicative of qualities of apparently identical products. The use of our name must recieve prior written approval. Reports must be
reproduced in their entirety. Unauthorized use or copying of this document is strictly prohibited by anyone other than the client for the specific project.



- GRAIN SIZE DISTRIBUTION
/’4 EYO N ES%?”SOE’;Q[’;?}?”Sguﬁ‘eTgS“”g' He CLIENT: RRC Power & Energy, LLC

Engineering & Testing %‘é;ﬂ;‘;c"(s%() 222630 48 PROJECT: Emerson Creek Wind Project
LOCATION: Erie and Huron Counties, OH
NUMBER: MD1901007

Sample ID: TR-4 (T-08) at 2.0 ft. Date: 05/10/2019
Test Method: ASTM D6913
U.S. SIEVE OPENING IN INCHES | U.S. SIEVE NUMBERS | HYDROMETER
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GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL, ,SAND - SILT OR CLAY
coarse | fine coarse | medium | fine
Classification LL PL Pl Cc Cu
SANDY LEAN CLAY(CL) 27 16 11
D100 D60 D30 D10 %Gravel %Sand %Silt %Clay
25 8.3 23.3 68.4

Cheng-Wei Chen, 05/10/2019
Analysis & Quality Review/Date

Specimens prepared by: T.W.

The results shown on this report are for the exclusive use of the client for whom they were obtained and apply only to the sample tested and / or inspected. They
are not intended to be indicative of qualities of apparently identical products. The use of our name must recieve prior written approval. Reports must be
reproduced in their entirety. Unauthorized use or copying of this document is strictly prohibited by anyone other than the client for the specific project.
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/’4 EYO N ES%?”SOE{R’;?}?”Sguﬁ‘eTgS“”g' He CLIENT: RRC Power & Energy, LLC

Engineering & Testing ?&:Bﬂ;%?k(é?z() ggg?go 48 PROJECT: Emerson Creek Wind Project
LOCATION: Erie and Huron Counties, OH
NUMBER: MD1901007

Sample ID: TR-5 (SUB) at 2.0 ft. Date: 05/10/2019
Test Method: ASTM D6913
U.S. SIEVE OPENING IN INCHES | U.S. SIEVE NUMBERS | HYDROMETER
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GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL, ,SAND - SILT OR CLAY
coarse | fine coarse | medium | fine
Classification LL PL Pl Cc Cu
LEAN CLAY with SAND(CL) 46 19 | 27
D100 D60 D30 D10 %Gravel %Sand %Silt %Clay
9.5 1.3 16.1 82.6

Cheng-Wei Chen, 05/10/2019
Analysis & Quality Review/Date

Specimens prepared by: T.W.

The results shown on this report are for the exclusive use of the client for whom they were obtained and apply only to the sample tested and / or inspected. They
are not intended to be indicative of qualities of apparently identical products. The use of our name must recieve prior written approval. Reports must be
reproduced in their entirety. Unauthorized use or copying of this document is strictly prohibited by anyone other than the client for the specific project.
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APPENDIX C



Geotechnical Report - Appendix C

Emerson Creek Wind Project - Erie and Huron Counties, OH

RRC

Multi-Channel Analysis of Surface Waves (MASW) Survey Results for WTG No. T-15

Shear Wave
Depth Velocity
(ft) (ft/sec)
3.8 819
8.5 982
14.5 1,258
21.9 1,999
31.1 2,199
42.7 2,519
57.2 3,527
75.2 4,294
97.8 4,578

Depth (feet)
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Shear Wave Velocity (ft/sec)
1,000 2,000 3,000 4,000 5,000

Note:
1. Data collected on January 20, 2020

the field data.

2. SurfSeis v. 4.2.4.5 computer software developed by Kansas Geological Survey was used to process

RRC

experience matters




Geotechnical Report - Appendix C

Emerson Creek Wind Project - Erie and Huron Counties, OH

RRC

Multi-Channel Analysis of Surface Waves (MASW) Survey Results for WTG No. T-42

Shear Wave
Depth Velocity
(ft) (ft/sec)
2.5 374
5.5 456
9.4 826
14.2 862
20.2 1,025
27.7 1,389
37.1 1,752
48.8 1,935
63.5 2,008

Depth (feet)
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Shear Wave Velocity (ft/sec)
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Note:
1. Data collected on January 20, 2020

the field data.

2. SurfSeis v. 4.2.4.5 computer software developed by Kansas Geological Survey was used to process
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Emerson Creek Wind Project - Erie and Huron Counties, OH

RRC

Multi-Channel Analysis of Surface Waves (MASW) Survey Results for WTG No. T-67

Shear Wave
Depth Velocity

(ft) (ft/sec)

2.4 466

5.4 565

9.1 563

13.8 678

19.6 760

26.9 844

36.0 920

47.3 1,124

61.6 1,399
s
o
a

10

20

30

40

50

60

70

80

90

100

Shear Wave Velocity (ft/sec)
500 1,000 1,500

Note:
1. Data collected on January 20, 2020

the field data.

2. SurfSeis v. 4.2.4.5 computer software developed by Kansas Geological Survey was used to process
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Emerson Creek Wind Project - Erie and Huron Counties, OH

RRC

Multi-Channel Analysis of Surface Waves (MASW) Survey Results for WTG No. T-80

Shear Wave
Depth Velocity

(ft) (ft/sec)

3.5 675

7.9 708

13.4 840

20.3 867

28.9 805

39.7 919

53.2 1,033

70.0 1,203

91.0 1,386
s
o
a

10

20
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60

70

80

90

100

Shear Wave Velocity (ft/sec)
500 1,000 1,500

Note:
1. Data collected on January 21, 2020

the field data.

2. SurfSeis v. 4.2.4.5 computer software developed by Kansas Geological Survey was used to process
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SOIL RESISTIVITY MEASURMENT DATA SHEET

Survey ID ER T-15
DATE 1/22/2020
CLIENT Apex Clean Energy, Inc
PROJECT Emerson Creek Wind Project Project No. MD1901007
LOCATION: Erie and Huron Counties, OH
LATITUDE : 41.303032
LONGITUDE : -82.68839
WEATHER: Parlty Cloudy Temp. (°F) 23°F
TOP SOIL: Lean Clay(CL), With Sand, Light Brown, Dry
TYPE OF TEST : Wenner 4-Pin Method TEST SET RANGE
EQUIPMENT: AEMC Ground Resistane Tester Meter Current: 1mA - 10mA
SERIAL NO.  257543JJDV Meter Resistance: 1cOhm - 1.999 kOhm
MODEL: 4630
CALIBRATION DUE DATE: 7/8/2020
TEST PERFORMED BY : RRC
APPARENT ELECTRICAL RESISTIVITY
PROBE C PROBE P
s :;noa @ | DEPTH DEPTH E-W LB _
pacing (Inches) (Inches) Veter Soil Veter Soil Voter Soil Average Soil
reading (Q) Resistivity reading (Q) Resistivity reading (Q) Resistivity | Resistivity
9 (@m) 9 (@m) g (@m) (@m)
25 4 2 31.500 150.74 38.400 183.76 167.25
5 4 2 25.000 239.27 25.900 247.88 243.57
10 12 6 14.740 282.14 15.390 294.59 288.37
20 12+ 6 5.990 229.31 6.370 243.86 236.59
40 12+ 6 1.850 141.65 1.810 138.58 14012
60 12+ 6 0.960 110.25 0.940 107.96 109.11
Notes:
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General Sketch of the test set up.

Total Array length is 3 times the probe spacing. The Apparent resistivity is calculated using the following equation: r=2*p*R*spacing*0.3048, where last
item converts feet to meters. Wenner Array surveys were performed generally in accordance with IEEE std 81-2012 "IEEE Guide for Measuring Earth
Resistivity, Ground Impedance and Earth Surface Potentials of a Grounding System." and ASTM G-57.

RRC

Emerson Creek Wind Project - Erie and Huron Counties, OH
Geotechnical Report - Appendix C




Emerson Creek Wind Project

Electrical Resistivity Survey at ER T-15
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SOIL RESISTIVITY MEASURMENT DATA SHEET

Survey ID ER T-42
DATE 1/22/2020
CLIENT Apex Clean Energy, Inc
PROJECT Emerson Creek Wind Project Project No. MD1901007
LOCATION: Erie and Huron Counties, OH
LATITUDE : 41.200378
LONGITUDE : -82.777286
WEATHER: Parlty Cloudy Temp. (°F) 23°F
TOP SOIL: Lean Clay(CL), With Sand, Light Brown, Dry

TYPE OF TEST : Wenner 4-Pin Method

TEST SET RANGE

EQUIPMENT: AEMC Ground Resistane Tester Meter Current: 1mA - 10mA
SERIAL NO.  257543JJDV Meter Resistance: 1cOhm - 1.999 kOhm
MODEL: 4630
CALIBRATION DUE DATE: 7/8/2020
TEST PERFORMED BY : RRC
APPARENT ELECTRICAL RESISTIVITY
PROBE C PROBE P
s :;noa @ | DEPTH DEPTH E-W LB _
pacing (Inches) (Inches) Meter Soil Veter Soil Voter Soil Average Soil
reading (Q) Resistivity reading (Q) Resistivity reading (Q) Resistivity | Resistivity
9 (@Qm) 9 (@Qm) = (@m) (Qm)
25 4 2 10.110 48.38 10.070 48.19 48.28
5 4 2 5.900 56.47 5.900 56.47 56.47
10 12 6 3.840 73.50 3.780 72.35 72.93
20 12+ 6 2.760 105.66 2.710 103.75 104.70
40 12+ 6 1.840 140.88 1.860 142.41 141.65
60 12+ 6 1.280 147.01 1.330 152.75 149.88
Notes:
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General Sketch of the test set up.

Total Array length is 3 times the probe spacing. The Apparent resistivity is calculated using the following equation: r=2*p*R*spacing*0.3048, where last
item converts feet to meters. Wenner Array surveys were performed generally in accordance with IEEE std 81-2012 "IEEE Guide for Measuring Earth
Resistivity, Ground Impedance and Earth Surface Potentials of a Grounding System." and ASTM G-57.

RRC

Emerson Creek Wind Project - Erie and Huron Counties, OH

Geotechnical Report - Appendix C




Emerson Creek Wind Project

Electrical Resistivity Survey at ER T-42
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SOIL RESISTIVITY MEASURMENT DATA SHEET

Survey ID ER T-53
DATE 1/21/2020
CLIENT Apex Clean Energy, Inc
PROJECT Emerson Creek Wind Project Project No. MD1901007
LOCATION: Erie and Huron Counties, OH
LATITUDE : 41.138747
LONGITUDE : -82.832547
WEATHER: Parlty Cloudy Temp. (°F) 26°F
TOP SOIL: Lean Clay(CL), With Sand, Light Brown, Dry
TYPE OF TEST : Wenner 4-Pin Method TEST SET RANGE
EQUIPMENT: AEMC Ground Resistane Tester Meter Current: 1mA - 10mA
SERIAL NO.  257543JJDV Meter Resistance: 1cOhm - 1.999 kOhm
MODEL: 4630
CALIBRATION DUE DATE: 7/8/2020
TEST PERFORMED BY : RRC
APPARENT ELECTRICAL RESISTIVITY
PROBE C PROBE P
s :;noa @ | DEPTH DEPTH E-W LB _
pacing (Inches) (Inches) Meter Soil Veter Soil Voter Soil Average Soil
reading (Q) Resistivity reading (Q) Resistivity reading (Q) Resistivity | Resistivity
9 (@m) 9 (@m) g (@m) (@m)
25 4 2 9.210 44.07 9.650 46.18 45.13
5 4 2 3.020 28.90 3.110 29.76 29.33
10 12 6 1.440 27.56 1.420 27.18 27.37
20 12+ 6 0.890 34.07 0.870 33.31 33.69
40 12+ 6 0.680 52.06 0.670 51.30 51.68
60 12+ 6 0.590 67.76 0.590 67.76 67.76
Notes:
- o - - A P i -q—A ..... - / M
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General Sketch of the test set up.

Total Array length is 3 times the probe spacing. The Apparent resistivity is calculated using the following equation: r=2*p*R*spacing*0.3048, where last
item converts feet to meters. Wenner Array surveys were performed generally in accordance with IEEE std 81-2012 "IEEE Guide for Measuring Earth
Resistivity, Ground Impedance and Earth Surface Potentials of a Grounding System." and ASTM G-57.
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Emerson Creek Wind Project - Erie and Huron Counties, OH
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Emerson Creek Wind Project

Electrical Resistivity Survey at ER T-53
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SOIL RESISTIVITY MEASURMENT DATA SHEET

Survey ID ER T-67
DATE 1/21/2020
CLIENT Apex Clean Energy, Inc
PROJECT Emerson Creek Wind Project Project No. MD1901007
LOCATION: Erie and Huron Counties, OH
LATITUDE : 41.094198
LONGITUDE : -82.770705
WEATHER: Parlty Cloudy Temp. (°F) 32°F
TOP SOIL: Lean Clay(CL), Trace Sand, Light Brown, Dry
TYPE OF TEST : Wenner 4-Pin Method TEST SET RANGE
EQUIPMENT: AEMC Ground Resistane Tester Meter Current: 1mA - 10mA
SERIAL NO.  257543JJDV Meter Resistance: 1cOhm - 1.999 kOhm
MODEL: 4630
CALIBRATION DUE DATE: 7/8/2020
TEST PERFORMED BY : RRC
APPARENT ELECTRICAL RESISTIVITY
PROBE C PROBE P
s :;nOB(ﬂ) DEPTH DEPTH E-W LB _
pacing (Inches) (Inches) Veter Soil Veter Soil Voter Soil Average Soil
reading (Q) Resistivity reading (Q) Resistivity reading (Q) Resistivity | Resistivity
g (@m) g (@m) g (@m) (@m)
25 4 2 5.150 24.64 6.050 28.95 26.80
5 4 2 2.400 22.97 2.420 23.16 23.07
10 12 6 1.080 20.67 1.020 19.52 20.10
20 12+ 6 0.470 17.99 0.510 19.52 18.76
40 12+ 6 0.250 19.14 0.260 19.91 19.52
60 12+ 6 0.190 21.82 0.190 21.82 21.82
Notes:
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General Sketch of the test set up.

Total Array length is 3 times the probe spacing. The Apparent resistivity is calculated using the following equation: r=2*p*R*spacing*0.3048, where last
item converts feet to meters. Wenner Array surveys were performed generally in accordance with IEEE std 81-2012 "IEEE Guide for Measuring Earth
Resistivity, Ground Impedance and Earth Surface Potentials of a Grounding System." and ASTM G-57.
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Emerson Creek Wind Project - Erie and Huron Counties, OH
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Emerson Creek Wind Project

Electrical Resistivity Survey at ER T-67
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SOIL RESISTIVITY MEASURMENT DATA SHEET

Survey ID ER Substation
DATE 1/22/2020
CLIENT Apex Clean Energy, Inc
PROJECT Emerson Creek Wind Project
LOCATION: Erie and Huron Counties, OH
LATITUDE :  41.268763
LONGITUDE : -82.764568
WEATHER: Cloudy
TOP SOIL: Lean Clay(CL), With Sand, Light brown, Dry

TYPE OF TEST : Wenner 4-Pin Method
EQUIPMENT: AEMC Ground Resistane Tester

Project No. MD1901007

Temp. (°F)

33°F

TEST SET RANGE
Meter Current: 1mA - 10mA

SERIAL NO.  257543JJDV Meter Resistance: 1cOhm - 1.999 kOhm
MODEL: 4630
CALIBRATION DUE DATE: 7/8/2020
TEST PERFORMED BY : RRC
APPARENT ELECTRICAL RESISTIVITY
PROBE C PROBE P
s :sinos(ﬂ) DEPTH DEPTH e 3 _
P 9 (Inches) (Inches) Meter Soil Meter Soil Meter Soil Average Soil
reading (Q) Resistivity reading (Q) Resistivity reading (Q) Resistivity Resistivity
9 (@m) g (@m) g (Qm) (@m)
05 4 2 96.400 92.26 112.600 107.77 100.01
1 4 2 55.000 105.28 58.200 111.40 108.34
1.5 4 2 32.700 93.89 34.600 99.34 06.62
2 4 2 22700 86.90 23.300 89.20 88.05
3 4 2 17.270 99.17 17.850 102.50 100.84
5 4 2 11.250 107.67 12.140 116.19 111.93
7 12 6 8.220 110.14 9.900 132.65 121.40
10 12 6 7.020 134.37 7.450 142.60 138.49
15 12 6 5.090 146.14 5.260 151.03 148.59
20 12+ 6 3.880 148.54 3.820 146.24 14739
30 12+ 6 2,640 151.60 2,620 150.45 151.03
45 12+ 6 1.760 151.60 1.870 161.08 156.34
70 12+ 6 1.320 176.87 1.310 175.53 176.20
100 12+ 6+ 1.010 193.33 1.010 193.33 193.33
150 12+ 6+ 0.710 203.86 0.690 198.11 200.99
200 12+ 6+ 0.490 187.59 0.510 195.24 191.41
Notes:
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General Sketch of the test set up.

Total Array length is 3 times the probe spacing. The Apparent resistivity is calculated using the following equation: r=2*p*R*spacing*0.3048, where last item
converts feet to meters. Wenner Array surveys were performed generally in accordance with IEEE std 81-2012 "IEEE Guide for Measuring Earth Resistivity,
Ground Impedance and Earth Surface Potentials of a Grounding System." and ASTM G-57.
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Emerson Creek Wind Project

Electrical Resistivity Survey at ER Substation
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INTRODUCTION

A field thermal resistivity survey of the native soils was performed for the proposed
underground power cables at the Emerson Creek Wind Farm Project near Bellevue,
Ohio. RRC Companies provided all the support services through a local contractor and
their field personnel. This included identifying the test locations, obtaining permits,
clearing underground services and providing a backhoe with operator to excavate all test
pits.

Field Testing and Soil Sampling:

Thermal resistivity testing was performed at five (5) locations along the cable routes; on
April 11", 2019 (Table 1). At each location, a backhoe was used to dig a 4-foot deep
test-pit and thermal resistivity tests were performed at depths of 2, 3 and 4-feet below
grade. In addition, samples for visual description, moisture content and thermal dry out
characterization were taken. Test location coordinates were provided by RRC.

In-situ thermal resistivity and ambient temperature measurements were made using field
thermal probes and the Geotherm TPA-2000 run off a portable power source. All thermal
testing was performed in accordance with the IEEE Standard (IEEE 442-2017).
Laboratory geotechnical testing was conducted in accordance with ASTM.

The field thermal resistivity values were measured at the given soil moisture on that day.
Depending on weather and environmental conditions; i.e. drying due to cable heat or
other heat source, seasonal drying (drought), artificial draining, water demand of crops,
etc., the soil may be drier at certain times of the year. Therefore, the design thermal
resistivity for the native soils should be based on the driest expected conditions.

The attached table present factual information on the subsurface conditions at the specific test

pit locations; no warrantee is expressed or implied that materials or conditions other than those
described may not be encountered along the cable route.

Laboratory Testing:

The samples sent to us by RRC were tested at their ‘as received’ moisture content and at
92% of the MDD provided by RRC. The tests were conducted in accordance with IEEE
standard 442-2017. The test results are given in Table 2 and the thermal dryout curves
are presented in Figure 1.

Comments:

Ambient Temperature: In-situ testing was conducted at the time of the year when the
earth ambient temperatures were not the highest. At the end of a warm summer, the
ambient temperatures may increase significantly; especially at shallow depths. This
should be taken into consideration for the cable rating. At the proposed cable burial depth
of about 3-4 ft., temperature of about 25 °C is suggested.

2



Geotherm believes a maximum ambient soil temperature of approximately 25 °C shall be
adequate; however,

the Engineer of Record will ultimately be responsible for the
determination of appropriate soil temperature assumptions.

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

Hahf

Nimesh Patel
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Table 1 - Field Test Results

Test | Ambient In-situ
Tes; Pit Latitude Longitude | Depth | Temp. RThgrrpa.I RRC Description
(ft) (°C) esistivity
(°C-cm/W)
2 6.0 62
TR -1 Brown Fat Clay w/
(T-63) 41.107602 -82.807065 3 6.9 57 Sand (CH)
4 6.3 59
2 6.5 67
TR -2 Brown Lean Clay
(T-48) 41.154774 -82.811374 3 7.6 69 w/ Sand (CL)
4 7.1 63
2 5.8 60
Light Brown Lean
TR -3 41.209883 -82.788517 3 6.6 59 Clay w/ Sand (CL)
4 6.1 58
2 6.5 48
TR -4 Dark Brown Sandy
(T-08) 41.316613 -82.776070 3 7.7 50 Lean Clay (CL)
4 7.4 51
2 6.0 65
TR -5 Dark Brown Lean
(Sub) 41.268924 -82.765749 3 6.9 64 Clay w/ Sand (CL)
4 6.3 62
Table 2 - Laboratory Test Results
Thermal .
Sample ID Description Resistivity “gz':tt:;te Del?:syit
(@ 2!_4!) (RRC) (°C-cm/W) (‘y) (|b[ft3)y
Wet Dry °
TR -1 (T-63) Brown Fat Clay w/ Sand (CH) 74 221 21 95
TR -2 (T-48) Brown Lean Clay w/ Sand (CL) 90 263 15 98
TR -3 Light Brown Lean Clay w/ Sand (CL) 80 234 16 99
TR -4 (T-08) Dark Brown Sandy Lean Clay (CL) 60 178 17 104
TR - 5 (Sub) Dark Brown Lean Clay w/ Sand (CL) 79 246 21 93
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This foregoing document was electronically filed with the Public Utilities
Commission of Ohio Docketing Information System on

10/28/2021 11:15:54 AM

in

Case No(s). 21-1055-EL-BGA

Summary: Application - 4 of 13 (Exhibit B — Updated Geotechnical Report)
electronically filed by Christine M.T. Pirik on behalf of Firelands Wind, LLC
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