Clover Creek Solar Project LLC d/b/a New Frontiers Solar Park
Second Set of Supplemental Responses to Siting Board Staff’s First Request for Information
Case No. 2024-00253
Request No. 15:

Refer to the Site Assessment Report (SAR), Attachment A, Preliminary Site Layout. The map that
is provided is not legible. Provide an updated site plan for the proposed project that is of sufficient
quality. Separate the site plan into discrete project areas and file the documents separately so each
one can be accessed and enlarged.

Original Response to Request No. 15:

Please see the attached updated SAR Attachment A.

Supplemental Response to Request No. 15:

Please see attached updated SAR Attachment A, revised to remove parcels 59-8 and 59-15.

Responding Witness: Jesse Eick




4

159
\

il




Clover Creek Solar Project LLC d/b/a New Frontiers Solar Park
Second Set of Supplemental Responses to Siting Board Staff’s First Request for Information
Case No. 2024-00253
Request No. 26:

The proposed Project site sits in a karst prone region with high groundwater sensitivity levels.
Provide any mitigation measures Clover Creek Solar will implement during construction and
operations in response.

Original Response to Request No. 26:

Clover Creek Solar has taken steps to ensure that karst features are avoided and any potential
impacts are mitigated throughout the Project area. Consultant THG prepared an initial Phase 3
Karst Assessment in March of 2023, and is currently performing an additional assessment of the
Project area to determine if any amendment is necessary. Applicant anticipates completion of the
updated Phase 3 Karst assessment by February 2025. The preliminary site layout requires a strict
50 foot setback from all karst and potential karst features identified on site, which the Project has
communicated with the EPC.

Supplemental Response to Request No. 26:

Please see the attached Geophysical Investigation of New Frontiers Solar Park.

Responding Witness: Jesse Eick
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1.0 INTRODUCTION
1.1 BACKGROUND

The New Frontiers Solar Park formerly known as the Clover Creek Solar Project, is an approximately 890-
acre proposed solar electrical generation project located in Breckinridge County, Kentucky (Figures 1
and 2). The installation of solar panel arrays and related infrastructure will include excavation for and
construction of solar table foundations. The occurrence of subsurface voids, breakdown, and faults in the
vicinity of foundations can impede operations, increase cost, and delay the completion of the project.
THG completed a desktop geological study of the site that identified geologic conditions prone to karst
development, including numerous existing depressions across the site’s footprint (THG, 2022a).

Renewable Resource Consultants, LLC (RRC) contracted with THG to perform a geophysical
investigation of the site in October/November 2022 utilizing Terrain Conductivity Mapping (TCM)
techniques (THG, 2022b). Due to varying site conditions, the results of the TCM survey were not
conclusive. During acquisition of the TCM survey, numerous unmapped surficial features indicative of
underlying karst conditions were identified across the site. RRC contracted with THG to conduct a
second geophysical investigation in March 2023 utilizing 2-D Electrical Resistivity Imaging (El) methods
(THG, 2023). The objective of the survey was to identify potential, karst features on the surface and
assess their associated subsurface conditions. That investigation identified numerous surficial karst
features and imaged interpreted air-filled voids and fractures; saturated/clay-filled voids and fractures;
and other karst conditions such as limestone pinnacles and variable rock competency..

Based on an updated project layout, EDP Renewables (EDPR) contracted with THG to perform a third
geophysical investigation completed from January 3-8, 2025 utilizing EI methods. This report includes
the findings of the current and THG (2023) geophysical investigations as they pertain to the current
project layout (Figure 2).

1.2 WORK SCOPE

The objective of the geophysical survey was to map and image the locations of field-identified surficial
karst features such as sinkholes and surface depressions located within New Frontiers Solar Park’s
permitted areas, along proposed AC collection alignments, along proposed internal roadways, and within
some areas considered for future development. The work scope consisted of site reconnaissance to
identify surficial features indicative of karst, El to image the subsurface of identified surface features, and
limited 1-D multichannel analysis of surface waves (MASW) testing to derive shear-wave velocity profiles
used to constrain El data interpretations.

At the time of the investigation, the site consisted of harvested agricultural fields, wooded areas, and
grassy fields. Topography is generally sloped with rolling hills and some flat areas. Soils conditions
generally consist of moist clay. Several snow, rain, and sleet precipitation events occurred during the
investigation. For comparison, geophysical data were collected in areas before and after precipitation
events to ensure water saturation was not altering the geophysical results.
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2.0 GEOPHYSICAL INVESTIGATION
2.1 ELECTRICAL IMAGING THEORY

2.1.1 Introduction
Electrical resistance is based upon Ohm’s Law:

I
=— [ohms]
1
Where, resistance, R, is equal to the ratio of potential, V (volts) to current flow, | (amperes).

Resistivity is the measure of the resistance along a linear distance of a material with a known cross-
sectional area. Consequently, resistivity is measured in Ohmmeters. This report presents the
geophysical results as geo-electrical profiles of modeled resistance plotted as 2-dimensional profiles of
distance (feet) and elevation (feet above mean sea level [ft amsl]).

Electrical currents propagate as a function of three material properties (1) ohmic conductivity, (2)
electrolytic conductivity, and (3) dielectric conductivity. Ohmic conductivity is a property exhibited by
metals. Electrolytic conductivity is a function of the concentration of total dissolved solids and chlorides in
the groundwater that exists in the pore spaces of a material. Dielectric conductivity is a function of the
permittivity of the matrix of the material. Therefore, the matrix of most soil and bedrock is highly resistive.
Of these three properties, electrolytic conductivity is the dominant material characteristic that influences
the apparent resistivity values collected by this method. In general, resistivity values decrease in water-
bearing rocks and soil with increasing:

Fractional volume of the rock occupied by groundwater;

Total dissolved solid and chloride content of the groundwater;
Permeability of the pore spaces; and,

Temperature.

PN~

Materials with minimal primary pore space (i.e., limestone, dolomite) or those which lack groundwater in
the pore spaces will exhibit high resistivity values when compared to highly porous, moist, or saturated
materials that tend to exhibit very low resistivity values (Mooney, 1980).

In homogeneous ground, the apparent resistivity is the true ground resistivity; however, in heterogeneous
ground, the apparent resistivity represents a weighted average of all formations through which the current
passes. Many electrode placements (arrays) have been proposed (for examples see Reynolds, 1997);
however, the Schlumberger array has proven to be an effective configuration for imaging bedrock. The
following Schlumberger array was used in the collection of data:

7Z'a2

Ri= b

b2
[]-—2]R;a=5b
4a
Where, R;, resistivity, is related to the number of poles, n, the separation distance between the current
source and current sink b, and the pole spacing, a.
2.1.2 Methods
The resistivity survey was performed using the ARES Il electrical resistivity system equipped with multi-

electrode cables (GF Instruments, s.r.o., Brno, Czech Republic). The survey was conducted using
stainless steel electrodes and passive multi-electrode cables with switch boxes. The El profiles were

-4-
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collected with a 1- and 2-meter electrode spacing and Schlumberger or Schlumberger high density arrays
(Figures 3 through 77). The locations and elevations of all data were recorded in the field using a
Trimble Geo-7XH global positioning system (GPS) with differential corrections (2023 investigation) and a
Juniper Systems Geode GPS equipped with ATLAS real-time kinematic (RTK) corrections (2025
investigation). Locational data were cross checked with publicly available digital elevation map (DEM)
data for accurate vertical control.

2.1.3 Processing

A forward modeling subroutine was used to calculate the apparent resistivity values using the AGI
Earthimager 2D program (AGI, 2002). This program is based on the smoothness-constrained least-
squares method (deGroot-Hedlin and Constable, 1990; Loke and Barker, 1996). The smoothness-
constrained least-squares method is based upon the following equation:

J' g=(J'J+uF)d

Where F is a function of the horizontal and vertical flatness filter, J is the matrix of partial derivatives, p is
the damping factor, d is the model perturbation vector, and g is the discrepancy vector.

The Earthimager 2D program divides the 2-D subsurface space into several rectangular blocks.
Resistivities of each block are then calculated to produce an apparent resistivity pseudo section. The
pseudo section is compared to the actual measurements for consistency. A measure of the difference is
given by the root-mean-squared (rms) error.

2.2 MULTICHANNEL ANALYSIS OF SURFACE WAVES THEORY

MASW is a method of collecting shear-wave velocity data using surface-wave velocity analysis (Xia, et
al.,, 2000). MASW uses surface wave fronts (i.e., Raleigh and Love Waves) to predict the shear-wave
velocity often to a depth of 100 feet or greater. This method is non-destructive and non-intrusive. MASW
theory holds that the penetration depth of a surface wave increases with wavelength. Further,
propagation velocity (i.e., phase velocity) is determined mainly by the shear-wave velocity of penetrated
materials; consequently, surface waves have nearly the same velocity as shear-waves at depth. The
shear-wave velocity with depth is derived using dispersion curves, or the change of propagation speed
(i.e., phase velocity) with wavelength (or frequency).

For a given frequency, there are multiple phase velocities at which surface waves can travel; the slowest
velocity is referred to as the fundamental mode and subsequent higher velocities are referred to as a first
mode, and increasing periodically. Higher modes of surface waves have been accepted as interfered
components of surface waves and accurate interpretation of MASW data is based on determination of the
fundamental mode. Field parameters such as geophone spread length, geophone spacing, and shot
offset distance are important factors that directly affect the investigation depth, near- and far-field effects,
and resolution of the dispersion image during data acquisition (Dikmen et al, 2010).

1-D MASW data were collected at five (5) locations (Figures 7, 12, 35, 46, 56, and 67). Elastic waves
were initiated using a 16-lb sledgehammer striking a 10- by 10-inch aluminum plate. Velocity data were
collected using a Geometrics ES-3000 8-channel seismograph (THG, 2023) and a Geometrics Geode 24-
channel seismograph (current investigation). All MASW testing utilized 4.5-Hz geophones with 3- and 5-
foot geophone spacing.

To reduce near field effects and to maximize fundamental mode signals, several shot offsets were tested

prior to collecting MASW records at each test location. Two (2) events (5 stacks) for each MASW test
location were recorded using the walk-away testing method during the THG (2023) investigation and one

-5-
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(1) event (5 stacks) was recorded at each test location during the current investigation. Resulting
dispersion curves were processed using SurfSeis 6.0.1.46 software (Figure 67). The location of each
MASW test was recorded using a Trimble Geo-7XH GPS (THG, 2023) or a Juniper Geode GPS (current
investigation).

23 SITE RECONNAISSANCE

Through the THG (2023) investigation and the current investigation, THG performed site reconnaissance
of the New Frontiers Solar Park permitted areas, proposed alternating current (AC) collection alignments,
proposed internal roadways, the substation footprint, and some areas considered for future development
to ensure all karst surface features were included in the geophysical investigation. Using a UTV, slow
observational passes were made in evenly spaced paths across all survey areas. Additionally, in areas
where karst surface features were prevalent, reconnaissance was performed on-foot.

The locations and limits of all field-identified surface features indicative of karst were recorded using GPS.
In some cases, THG identified suspected surficial karst features outside the survey limits and recorded
their locations for consideration in future development or project layout modifications. All features within
the survey limits were photographed. Suspected field-identified surficial karst surface features were
categorized into three types: depressions, sinkholes, and open sinkholes. Pond features were also
recorded; however, they often appeared to be man-made and were not included in the scope of work.

For the purpose of this report, depressions are defined as localized enclosed dips in topography with a
measurable change in elevation of less than approximately 1.5 feet below grade (bg) and with no natural
external surface drainage, often displaying a unique surface geometry such as a circle. Sinkholes are
defined as more severe depressions with a measurable change in elevation greater than approximately
1.5 feet bg. Open sinkholes are sinkholes that contained a visible hole or “throat” in the bottom of the
feature.

24 QUALITY ASSURANCE AND QUALITY CONTROL

The interpretation of geophysical data is not an exact science since the responses to induced disturbance
is affected by many phenomena including buried metals, operator error, precipitation, and net changes in
ground saturation conditions. Some sources of spurious data can be overcome through a QA/QC
program and use of multiple geophysical methods. The quality control program employed with this study
included frequent checks of the equipment and resurveys of lines and locations. The QA/QC program
indicates that all geophysical equipment functioned as designed during the survey program.
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3.0 GEOLOGY
3.1 INTRODUCTION

Karst topography is formed from the dissolution of soluble rocks such as limestone, dolomite, and
gypsum. The dissolution of these lithologies within the subsurface often leads to the development of
underground drainage systems, sinkholes, and caves.

The bedrock geology at the proposed New Frontiers Solar Park is predominantly characterized by the
middle to upper Mississippian formations with sedimentary units primarily composed of limestone, shale,
siltstone, and sandstone (Amos, 1975; Lorin and Crittengen, 1965; KGS, 2022a). The region of
Breckinridge County where the proposed solar park is to be built is overlain by alluvial deposits, with
obvious surficial karst features. A geologic map of the project area is included in the desktop report
(THG, 2022a). Forty-five (45) geotechnical borings and nineteen (19) test pits (RRC, 2022) and fourteen
soil boring logs (Westwood, 2024) were collected at the site. Of the 78 geotechnical logs, 40
encountered rock. Lithologies identified in the boring logs include mudstone, limestone, sandstone and
shale.

3.2 STRATIGRAPHY

Surficial geology over the project area is overlain by loess and alluvium deposits. The loess deposits are
only in upland surfaces characterized by non-bedded, mostly quartz, clay- to sili-sized deposits
associated with a high-wind depositional environment. Alluvial deposits are associated with stream and
floodplain environments characterized by varying intercalated sequences of clay, silt, sand, and gravel
(Haagen, 2001).

3.2.1 Surficial Soils

Surficial soil maps of Kentucky were developed by the USDA Natural Resources Conservation Service
(NRCS) to represent horizontal soil distributions. The near-surface soils in the project area primarily
consist of loamy deposits. There are numerous soil classifications within the region that fall under two
main soil types: Salder-Zanesville and Rosine-Gilpan-Zanesville (Haagen, 2001).

e Salder-Zanesville: Soils within this unit make up approximately 19 percent of Breckinridge County
and is the most abundant soil unit within the Clover Creek project area. This unit is found on
broad ridgetop flats. Sadler units are loamy, level to gently sloping soils found on upland flats.
They are typically thick units with moderate draining ability. Zanesville units are similar in that
they are loamy, thick units that have moderate- to well-drained ability. These soils are typically
found on upper side slopes of uplands and narrow ridgetops. Both units are formed from loess
deposits and underlying sandstone, siltstone, or shale, and have fragipan horizons, or layers that
restrict flow, at approximately 26 inches and 23 inches bg, respectively (Haagen, 2001).

e Rosine-Gilpan-Zanesville: This unit is found on steep to very steep slopes characterized by
drainage ways or cutouts. Rosine soils are loamy in the upper horizons and clayey in the lower
horizons, resultant from loess deposits and underlying weathered shale. These soils are well-
drained and lie on very steep slopes and ridges. Gilpin soils are generally loamy throughout,
formed from weathered sandstone and siltstone. Similarly, Gilpin soils are found on dissected
side slopes and well-drained areas (Haagen, 2001).
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3.2.2 Bedrock Deposits

The deposits of Breckinridge County, Kentucky are characteristic of shallowing marine environments.
Surveys and well logs have identified multiple formations underlying the surficial deposits from the middle
to late Mississippian sub period (Amos, 1975; Lorin and Crittengen, 1965; KGS, 2022a).

Mississippian-Aged Rocks

Tar Springs Sandstone: Chesterian-aged formation with interbedded shale, siltstone,
and sandstone deposits with thicknesses ranging from 0 to 10 feet thick.

Glen Dean Sandstone: Chesterian-aged formation with an approximately 55-foot
thickness. The upper portion consists of thick fossiliferous limestone and calcareous
shale sequences. The lower subzone is dominantly a course-grained, very fossiliferous
limestone.

Hardinsburg Sandstone: Consisting of a coarsening downward sequence of sandstone,
siltstone, and shale deposits overlying the Golconda Formation.

Golconda Formation: The Golconda Formation is subdivided into 3 units: the Haney
Limestone Member, the Big Clifty Sandstone Member, and the Beach Creek Limestone
Member. The upper and lower horizons are similar with medium- to thick-bedded
limestone units interbedded with calcareous shale. Limestone units are medium- to fine-
grained sediments and very fossiliferous. The Big Cliffy Sandstone Member ranges from
45 to 95 feet thick with interbedded shale, siltstone, and sandstone facies.

Equivalent of Elwren Sandstone of Mallott: Evenly bedded Chesterian-aged sandstone,
siltstone, and shale deposits. Sandstone units are fine- to very fine-grained with ripples
in thin- to medium-thick units. Shale beds are common in upper portions and are thin-
bedded in the lower portion of the formation.

Reelsville Limestone: Dominantly limestone with interbedded shale units. Shale bed
thicknesses range from 1 to 4 feet thick in the middle with thin beds in the upper and
lower portions. Limestone is fine- to medium-grained with some coarse-grained, cross-
bedded calcarenite beds. Generally, limestone beds are oolitic in lower and upper
portions and highly fossiliferous throughout.

Sample Sandstone: Siltstone, sandstone, and shale unit ranging in thicknesses of 15 to
65 feet. Fine- to medium-grained sandstone is locally thin-bedded and commonly
contains ripples and crossbedding. Shale beds are commonly silty but locally are
calcareous and interbedded with siltstone.



Geophysical Investigation
New Frontiers Solar Park
Breckinridge County, Kentucky
THG Geophysics, Ltd.
February 3, 2025

4.0 GEOPHYSICAL ANALYSIS

4.1 INTRODUCTION

This geophysical analysis summarizes the findings from earlier investigations (THG 2023) and the current
geophysical investigations as they pertain to the current New Frontiers Solar Park project layout. The
previous reports focused on investigating and imaging karst features only located within PV arrays and
the substation footprint of the project layout at that time; however, numerous suspected karst features
outside the PV array and substation limits were field-identified and their locations recorded but not
imaged. The current study focused on investigating and imaging karst features within the current project
layout including all permitted areas, proposed AC collection system alignments, proposed internal
roadways, and some areas considered for potential development; however, numerous suspected karst
features outside these areas were field-identified and their locations recorded but not imaged. Many
surficial karst features that were imaged during previous investigation are no longer within the limits of the
current project layout.

Based on the current project design, site reconnaissance identified ninety-one (91) surface features
indicative of karst located within the geophysical survey limits and eighty-two (82) surface features
indicative of karst located near the project limits. Additionally, several surface features indicative of karst
identified during the 2023 investigation were determined to be man-made drainage features. The
locations and approximate limits of surface features indicative of karst are included in the digital appendix
(Appendix A). The field-identified surface features indicative of karst are confined to nine (9) areas of the
project site (Figures 3, 7, 12, 35, 46, 56, 61, 63, and 65; THG, 2023).

Fifty-four (54) El profiles were collected over the field-identified surface features (Figures 3 through 66).
El profiles were designed to image at least 20 feet bg. Generally, the anticipated size of subsurface
targets intended to be imaged using El dictates the electrode spacing where features smaller than the
electrode spacing will sometimes lack definitive geometry in the El data. However, site observations,
geologic information, and preliminary data processing indicate that deeper El data would be valuable in
some places. Additionally, the use of high-density arrays increases data density allowing for higher
resolution using wider electrode spacings. All surficial karst features within the current project layout were
imaged using 1- and 2-meter electrode spacings. In some cases, El profiles were positioned to image
through multiple karst surface features using a single profile.

Furthermore, a series of El profiles were collected across the substation footprint during a previous
investigation (THG, 2023). Although no surface features indicative of karst were identified within the
substation footprint, the substation infrastructure could be affected by differential settlement by deep karst
features. Four (4) El profiles utilizing 3-meter electrode spacing were collected over the substation
footprint to image the deep subsurface in this area (THG, 2023).

El data collected at the site are located within different lithologic units; therefore, apparent resistivity
ranges are interpreted to correlate to different rock types. These ranges were derived using MASW data
constraints and field observations. A color scale was developed that could be consistently applied to all
data collected at the site over both investigations. Apparent resistivity values from 0 to 120 Ohm-m are
interpreted to correspond to overburden materials and soils; apparent resistivity values from 120 to 300
Ohm-m are interpreted to correspond to sandstone; and apparent resistivities greater than or equal to 300
Ohm-m are interpreted to correspond to limestone.

A shear-wave velocity range of approximately 1,000 to 2,000 ft/s is interpreted to correspond to
sandstone bedrock and shear-wave velocities from approximately 2,000 to 3,000 ft/s are interpreted to
correspond to limestone (Figure 67).
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4.2 DISCUSSION
Area 1:

Area 1 is positioned within the northernmost portion of the project limits (Figures 2 and 3). Five (5)
surface features indicative of karst were identified within the survey areas and nineteen (19) surface
features were identified near the survey areas. All five (5) features located within the project limits were
imaged with El. Additionally, thirteen (13) surface features, all located outside the current project layout,
were imaged using El during the 2023 investigation, totaling four (4) El profiles (THG, 2023). Surface
features indicative of karst identified within this area are located overlying either the Haney Limestone
member or the Hardinsburg Sandstone. An individual analysis for each El profile is included on each
profile’s figure (Figures 4 through 6).

Based on the results of the 2023 and current investigation within Area 1, surficial expressions of
underlying karst conditions are prevalent between approximate elevations 575 to 595 feet above mean
sea level (amsl) and are all located within the areas of the site where the mapped bedrock is the Haney
Limestone or where thin sections of the Hardinsburg Sandstone overly the Haney Limestone (KGS,
2022a). It appears that the limestone along this interval is severely weathered and air-filled and/or
saturated/clay-filled fracture zones and voids are prevalent and the effects of these karst conditions within
the limestone are impacting both the overlying sandstone and surficial soils. As differential dissolution
due to groundwater movement continues within the Haney Limestone, future karst development in this
area could negatively impact the integrity of solar infrastructure.

Karst Identification Summary Table: Area 1
. .. . Air-filled " .
El Profile Figure Surficial Geologic Void or Saturated/Clay-filled| Karst Conditions: | No Karst
Number|Classification Unit Void or Fractures No Voids Identified
Fractures
Sinkholes, Hardinsburg
1 4 Depression Sandstone X
Sinkhole and Hardinsburg
2 5 Depression Sandstone X
Haney
3 6 Depression Limestone X
Member

Area 2:

Area 2 is located southeast of Area 1 (Figures 2 and 7). Ten (10) surface features indicative of karst
were identified within the project limits and thirty-one (31) features were identified near the project limits.
All ten (10) features located within the project limits were imaged with El. Nineteen (19) of the surface
features located outside the current project limits were imaged during the 2023 investigation, totaling
seven (7) El profiles (THG, 2023). Surface features indicative of karst identified within this area are
located where bedrock is documented as the Haney Limestone member or Hardinsburg Sandstone
(KGS, 2022a). An individual analysis for each El profile is included on each profile’s figure (Figures 8
through 11).

Based on the results of the 2023 and current investigation within Area 2, surficial expressions of
underlying karst conditions are prevalent between approximate elevations 585 to 620 feet amsl; within the
mapped Haney Limestone and where thin sections of the Hardinsburg Sandstone overly the Haney
Limestone. It appears that the limestone along this interval is severely weathered and air-filled and/or
saturated/clay-filled fracture zones and voids are present within the Haney Limestone and are impacting
the overlying sandstone and surficial soils. Variable bedrock profiles mapped in the El data collected
over the Hardinsburg Sandstone suggest that karst is present in the limestone below and the movement
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of sediments through sandstone fractures into deeper voids may result in further subsidence in Area 2.

Karst Identification Summary Table: Area 2
. . . . Air-filled ' -
El Profile Figure Surficial Geologic Void or Saturated/Clay-filled| Karst Conditions:| No Karst
Number|Classification Unit Void or Fractures No Voids Identified
Fractures
Haney
4 8 Open Sinkhole Limestone X
Member
. Hardinsburg
5 9 Open Sinkhole Sandstone X
. Hardinsburg
6 10 Depressions Sandstone X
. Hardinsburg
7 11 Depressions Sandstone X

Area 3:

Area 3 is located southeast of Area 2 (Figures 2 and 12). Thirty-three (33) surface features indicative of
karst were identified within the project limits and seven (7) surface features were identified near the
project limits. Of the thirty-three (33) features located within the project limits, thirty-two (32) were imaged
with El, totaling twenty (20) El profiles. One feature contained trash and could not be imaged. All
features within Area 3 that were imaged during the 2023 investigation are still located within the current
project limits (THG, 2023). Surface features indicative of karst identified within this area are located
where bedrock is mapped as the Haney Limestone member or the Hardinsburg Sandstone (KGS, 2022a).
An individual analysis for each El profile is included on each profile’s figure (Figures 13 through 32).

Based on the results of the 2023 and current investigation within Area 3, surficial expressions of
underlying karst conditions are prevalent between approximate elevations 595 to 635 feet amsl. The
surface features indicative of karst are predominantly located where mapped bedrock is the Hardinsburg
Sandstone but appears to only occur where the thickness of the sandstone overlying the limestone is less
than 30 feet, suggesting that thicker sections of sandstone overlying limestone are less susceptible to the
effects of karst within the limestone. The limestone within Area 3 appears to be heavily weathered. El
data imaged numerous interpreted air- and/or clay-filled/saturated voids and fractures, and other karst
features such as limestone pinnacles and variable limestone competency.
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Karst Identification Summary Table: Area 3
. o . Air-filled " L
El Profile Figure Surficial Geologic Void or Saturated/Clay-filled| Karst Conditions:| No Karst
Number|Classification Unit Void or Fractures No Voids Identified
Fractures
. Hardinsburg
8 13 Depression Sandstone X
. Hardinsburg
9 14 Sinkholes Sandstone X
Sinkhole and Hardinsburg
10 15 Depression Sandstone X
Depression and Hardinsburg
" 16 Open Sinkholes Sandstone X
. Hardinsburg
12 17 Sinkholes Sandstone X
. Hardinsburg
13 18 Depression Sandstone X
. Hardinsburg
14 19 Depression Sandstone X
. Hardinsburg
15 20 Depression Sandstone X
. Hardinsburg
16 21 Depressions Sandstone X
. Hardinsburg
17 22 Sinkhole Sandstone X
. Hardinsburg
18 23 Depression Sandstone X
. Hardinsburg
19 24 Open Sinkhole Sandstone X
. Hardinsburg
20 25 Open Sinkhole Sandstone X
Open Sinkhole Hardinsburg
21 26 and Sinkhole Sandstone X
. Hardinsburg
22 27 Large Sinkhole Sandstone X
. Hardinsburg
23 28 Open Sinkholes Sandstone X
. Hardinsburg
24 29 Sinknole Sandstone X
Depression and Hardinsburg
25 30 Sinkhole Sandstone X
Haney
26 31 Sinkholes Limestone X
Member
. Hardinsburg
27 32 Open Sinkholes Sandstone X

Area 4:

Area 4 is located southwest of Area 3, in the north-central portion of the project area (Figures 2 and 33).
Field reconnaissance during the 2023 investigation identified six (6) surface depressions located within
this area, each containing orange, vertical drainage intake pipes (THG, 2023). Additional reconnaissance
conducted during the current study did not identify any additional surface features indicative of karst.
Discussions with landowners in the field revealed that these features are man-made drainage ditches and
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are part of a network of underground drainage systems called field tiling. In many cases, sediment will
wash away into tile ditches resulting in the appearance of open sinkholes near the intake pipes; however,
these features are not related to karst. To confirm this information, THG collected one (1) El profile over
a drainage ditch (Figure 34). The El data imaged a thick section of interpreted saturated sediments
confirming the classification of these features as man-made. No surface expressions of underlying karst
features are present within Area 4.

Area 5:

Area 5 is located south of Area 4 in the central portion of the project (Figures 2 and 35). Fifteen (15)
surface features indicative of karst were identified within the project limits and seven (7) surface features
were identified near the project limits. All fifteen (15) features located within the project limits were
imaged with El, totaling ten (10) El profiles. All features within Area 5 that were imaged during the 2023
investigation are still located within the current project limits (THG, 2023). The surface features indicative
of karst identified within this area are all located where bedrock is mapped as the Hardinsburg Sandstone
(KGS, 2022a). An individual analysis for each El profile is included on each profile’s figure (Figures 36
through 45).

Based on the results of the 2023 and current investigation within Area 5, surficial expressions of
underlying karst conditions are prevalent between approximate elevations 595 to 610 feet amsl. The
surficial karst features, all located overlying the Hardinsburg Sandstone, appear to only occur where the
thickness of the sandstone overlying limestone is less than 20 feet, suggesting that thicker sections of
sandstone are less susceptible to the effects of subsidence within the limestone. The limestone within
Area 5 appears to be heavily weathered. El data imaged numerous interpreted clay-filled and saturated
voids or fractures, and other karst features such as limestone pinnacles and variable limestone
competency.

Karst Identification Summary Table: Area 5
. . . Air-filled . fes
El Profile Figure Surficial Geologic Void or Saturated/Clay-filled| Karst Conditions:| No Karst
Number |Classification Unit Void or Fractures No Voids Identified
Fractures
. Hardinsburg
29 36 Depression Sandstone X
. Hardinsburg
30 37 Depression Sandstone X
Sinkhole and Hardinsburg
31 38 Depression Sandstone X
Sinkhole and Hardinsburg
32 39 Depression Sandstone X
Open Sinkhole Hardinsburg
33 40 and Depression Sandstone X
. Hardinsburg
34 41 Depressions Sandstone X
. Hardinsburg
35 42 Sinkholes Sandstone X
. Hardinsburg
36 43 Depression Sandstone X
. Hardinsburg
37 44 Open Sinkhole Sandstone X
. Hardinsburg
38 45 Open Sinkhole Sandstone X
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Area 6:

Area 6 is located southeast of Area 5 in the central portion of the project (Figures 2 and 46). Eighteen
(18) surface features indicative of karst were identified within the project limits and eight (8) surface
features were identified near the project limits. All eighteen (18) features located within the project limits
were imaged with El, totaling nine (9) El profiles. No features within the project limits in Area 6 were
imaged during the 2023 investigation (THG, 2023). Surficial karst features identified within this area are
all located within the mapped Hardinsburg Sandstone (KGS, 2022a). An individual analysis for each El
profile is included on each profile’s figure (Figures 47 through 55).

Based on the results of the 2023 and current investigation within Area 6, surficial expressions of
underlying karst conditions are prevalent between approximate elevations 585 to 620 feet amsl. The
surface features indicative of karst that were mapped within this area appear to only occur where the
Haney Limestone is the mapped bedrock or where the thickness of overlying sandstone is less than 25
feet, suggesting that thicker sections of overlying sandstone are less susceptible to the effects of karst
within the limestone. The limestone within Area 6 appears to be heavily weathered. El data imaged
numerous interpreted air- and/or clay-filled/saturated voids and fractures, and other karst features such
as limestone pinnacles and variable limestone competency.

Karst Identification Summary Table: Area 6
- _ . Air-filled ] "
El Profile Figure Surficial Geologic Void or Saturated/Clay-filled| Karst Conditions:| No Karst
Number|Classification Unit Void or Fractures No Voids Identified
Fractures
. Hardinsburg
39 47 Depressions Sandstone X
Depression and Hardinsburg
40 48 Sinkhole Sandstone X
Haney
41 49 Open Sinkhole Limestone X
Member
. Haney
Depression and .
42 50 Sinkhole Limestone X
Member
. Haney
Open Sinkhole .
43 51 and Depression Limestone X
Member
Sinkhole, .
44 52 Depression, and H:;::;z:;g X
Open Sinkhole
. Hardinsburg
45 53 Sinkholes Sandstone X
. Hardinsburg
46 54 Depression Sandstone X
Depressions and| Hardinsburg
47 55 Sinkhole Sandstone X

Area 7:

Area 7 is located west of Area 6 in the central portion of the project (Figures 2 and 56). Seven (7)
surface features indicative of karst were identified within the project limits and five (5) surface features
were identified near the project limits. Of the seven (7) features located within the project limits, six (6)
were imaged with El, totaling four (4) El profiles. One feature contained trash and could not be imaged.
All features within Area 7 imaged during the 2023 investigation are still located within the project limits
(THG, 2023). Surface features indicative of karst identified within Area 7 are located where bedrock is
mapped as the Haney Limestone member, the Hardinsburg Sandstone or the Big Clifty Sandstone
member (KGS, 2022a). An individual analysis for each El profile is included on each profile’s figure
(Figures 57 through 60).
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Based on the results of the 2023 and current investigation within Area 7, surficial expressions of
underlying karst conditions are confined to an approximate elevation range of 560 to 610 feet amsl when
located where bedrock is mapped as the Haney Limestone member or Hardinsburg Sandstone. The
surface feature located where the Big Clifty Sandstone member is the mapped geology, occurs at
approximately 475 feet amsl, but is only approximately 5 feet above the elevation where the Beech Creek
Limestone member is mapped as bedrock (KGS, 2022a). Like other areas of the project, karst features
are located where limestone bedrock is mapped nearest the surface or where overlying sandstones are
less than 10 feet thick, suggesting that thicker sections of overlying sandstone are less susceptible to the
effects of karst within the limestone. The limestone within Area 7 is only partially imaged by one profile,
E-48, but the overlying sandstone is interpreted to contain clay-filled and saturated fractures/fracture
zones that are caused by dissolution within underlying limestone.

Karst Identification Summary Table: Area 7
. - . Air-fill . L
El Profile Figure Surficial Geologic V:)icl| z:l Saturated/Clay-filled| Karst Conditions:| No Karst
Number |Classification Unit Void or Fractures No Voids Identified
Fractures
. Hardinsburg
48 57 Open Sinkholes Sandstone X
Haney
49 58 | OpenSinkholes [  Limestone X
Member
. Hardinsburg
50 59 Open Sinkhole Sandstone X
Big Clifty
51 60 Sinkhole Sandstone X
Member

Area 8:

Area 8 is located over the easternmost extent of the permitted areas and currently does not contain any
proposed solar park infrastructure (Figures 2 and 61). One (1) surface feature indicative of karst was
identified within the project limits and two (2) surface features were identified near the project limits. El
profile E-52 was collected over the depression identified within the current project limits during the 2023
investigation (THG, 2023). All three (3) surface features identified within Area 8 are located where
bedrock is mapped as the Haney Limestone member (KGS, 2022a).

An individual analysis for El profile E-52 is included on the profile’s figure. No karst was interpreted from
the El profile (Figure 62). Based on the results of the investigations within Area 8, karst conditions
impacting the surface are not common and the Haney Limestone member is likely overlain by thick
sediments. No air- or clay-filled/saturated voids or fractures are identified within the geophysical data for
Area 8.

Area 9:

Area 9 is located along the proposed AC collection system alignment northwest of the proposed
substation location (Figures 2 and 63). One (1) surface feature indicative of karst was identified within
10 feet of the proposed collection system alignment, and three (3) features were identified between 140
and 250 feet south of the collection alignment. El profile E-53 was collected over the depression
identified near the collection alignment. No portions of Area 9 were included in the 2023 investigation
scope of work (THG, 2023). All three (3) surface features identified within Area 9 are all located where
bedrock is mapped as the Hardinsburg Sandstone (KGS, 2022a).

An individual analysis for El profile E-53 is included on the profile’s figure. Karst was not interpreted from
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the El profile (Figure 64). Based on the results of the investigation within Area 9, karst conditions
impacting the surface are not common and the depression identified near the collection alignment may be
related to sediment piping away from the surface along a drainage tile that may be present within this
agricultural field. No air- or clay-filled/saturated voids or fractures are identified within the geophysical
data for Area 9.

Area 10:

Area 10 is located over a portion of the project located south of the proposed substation (Figures 2 and
65). One (1) surface feature indicative of karst was identified within the project limits in Area 10. El
profile E-54 was collected over the depression, that is located where the mapped bedrock is the
Hardinsburg Sandstone (KGS, 2022a). No surface features indicative of karst were identified within Area
10 during the 2023 investigation (THG, 2023).

An individual analysis for El profile E-54 is included in the profile’s figure. Karst was not interpreted from
the El profile (Figure 66). Based on the results of the investigation within Area 10, karst conditions
impacting the surface are not common and the depression identified is interpreted to be related to karst
features within deeper limestone units. No air- or clay-filled/saturated voids or fractures are identified
within the geophysical data for Area 10.
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5.0 CONCLUSION

THG performed a geophysical investigation of the New Frontiers Solar Park located in Breckinridge
County, Kentucky from January 3-8, 2025 (Figures 1 and 2). This investigation was supplemental to a
previous investigation (THG, 2023) that included all areas of the project layout including permitted areas,
proposed internal roads, the proposed AC collection system, and some areas considered for future
development. The scope of work included site reconnaissance to identify surficial karst features and El
imaging methods to characterize the subsurface in the vicinity of field-identified surficial karst features.

THG identified ninety-one (91) suspected surface features indicative of karst located within the project
limits and eighty-two (82) surface features located near the project limits. The surface features are
confined to nine (9) areas of the project site (Figures 3, 7, 12, 35, 46, 56, 61, 63, and 65). All surface
features located within the project limits were imaged using El, totaling fifty-four (54) EIl profiles (Figures
3 through 66). Surface features indicative of karst are only expressed where the mapped bedrock is
characterized as the Haney Limestone member, the Hardinsburg Sandstone, or the Big Clifty Sandstone
member. Additionally, all field-identified surface features are largely constrained to an elevation range of
approximately 560 to 645 feet amsl and appear to predominantly occur only where sandstone overlying
limestone is less than 30 feet thick, suggesting that portions of the project site where thicker sections of
sandstone overly limestone are less susceptible to the effects of karst within deeper limestone.

El data collected across surface features indicative of karst displayed several subsurface conditions.
Interpreted subsurface conditions include air-filled voids or fractures, clay-filled/saturated voids and
fractures, karst conditions containing no voids such as limestone pinnacles and variable rock
competency, and subsurface conditions showing no evidence of karst.

Geophysical investigations are a non-invasive method of interpreting physical properties of the shallow earth using
electrical, electromagnetic, or mechanical energy. This document contains geophysical interpretations of responses to
induced or real-world phenomena. As such, the measured phenomenon may be impacted by variables not readily
identified in the field that can result in a false-positive and/or false negative interpretation. THG makes no representations
or warranties as to the accuracy of the interpretations.
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4.5 Hr geophones.

Locational data collected using a Juniper Systems Geode
GPS equipped with ATLAS RTK corrections and set 1o NAD
1983 US State Plana (Kantucky Single Zane FIPS 1600)
coordinate sysiem in US Survay feet.
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) Geologic Units Legend {Descanding Ate) Easting (foet)
O New Frontiers Solar Park Permitted Areas Karst Featurs - Deprassion . Glen Dean Limestone
(Fiald identification)
M  Proposed Py Amays Hardinsburg Sandstons T
Karst Featurs - Sinkhole . I'!I Geophysical investigation conducted February 21-26, 2023, and January
——  Proposed AC Collaction System (Field identification) [7] Haney Linssione Mamber 3-8, 2025 Using a GF Instruments ARES 1l elacirical resistivity meter, a
-—] (Galeanda Formation) Geomeincs ES-3000 seismograph, 8 Gaomelrics Geode Zi-dmnnel
Praposed Project Fancaling Karst Feature - Opan Sinkhole seismograph and 4.5 Hz geophones Map Scale: 1 inch = 80 fest
: (Fiald identification) [ G City Sandstone Member
Proposed Projed Internal Road (Golconda Farmation) Locational data collected using 2 Juniper Systems Gecds GPS Ta0 i 2401
i with ATLAS RTK comections and a Trimbls GeoTXH GPS, Al locational
Electrical Imaging Profile {Field identifcation) Beech Creek Limastone Marmbar data s sot ta NAD 1883 US State Plane (Kentucky Single Zono FIPS 1600)
(arrow indicates direction) . (Golconda Farmation) coordinate system in LIS Survey feet.

1-0 MASW Test Location Localions are approximate.

Geotechnical Boring Location Geologic Map Source: i ) Geophysical Investigation

(Westwood - Appandic B) Kentucky Geological Survey, (2022). Spatial Diatabase of the Maltingly and New Frontiers Solar Park
Hardinsburg Quadrangles, Kentucky-Indana. Kentucky Geological Society Breckinridge County, Kentucky

%edgd‘mk:al Boring Location Online,

{RRC - Appendix A) DEM Data Source:

Geatechnical Test Pit Location KyFromsbove 5 foot Digital Elevation Modsl. Kentucky Division of Geographic
(RRC - Appandix A} Infarmation,
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El Profile Description;

This profils images highly irregular interprated top of sandstone and limestone surfaces that are indicative of differential weathedng and srosion of the
limestone unit. Beneath the open sinkhole feature, this profile images a section of elevated apparant resistiviies interpreted as poorly consolidated
sediments refated to the downward mevement of maternals inlo deeper karst voids: The shallow limestone benaath the open sinkhaole likely containg Legend

nurmerous fracturas or small vowds that lead to the development of the sinkhole. Additionally, vanable apparent resistivities within the interpreted

limesione indicate a range of competency within the unit, where lower apparent resistivities are interpreted as seclions of increased weathering and .

may be more poraus and vuggler than adjacent sections displaying higher apparsnt resistivities. Mo voids are readily apparant withn this profile but Surficial Kasst Fealure
may ba present at despar depihs. izpproximate)

—% ElProfile Allgnment
(@ppraximate)

7 7% ~ Inlerprated Top-of Sandstone

i Intarpreted Top of Limestons

Holes

Gaophysical mvestigaton conduected January 3-8, 2025
using a GF Ingtrumants ARES || electrical resigtivty meter
and a Geometrics Geode selsmograph equipped with

4.5 Hz gecphones,

Lecational data collected vsing a Juniper Systems Geode
GPS equipped with ATLAS RTK corractions and sel to NaD
1383 LS State Plane [Kentucky Single Zona FIPS 1800)
coordinate systam in US Survey fesl.
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El Profile Desaription:

Balow the apen sinkhole is a small pockel of very high apparent resistivities interprated as an air-ifled voud or fracture zone. The interpreted sandstone top of rock is
imagular and hummocky, suggesting differential weatharing of the underlying imestane. The inferpreled limesione top of rock is highly imegular and contains gaps
imterprated as highly fractured and vuggy intervals of imestone that are also present in deeper sections of the unit. The limestons appears 1o severely weathered
and likely has very low compestency.
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Surficial Karst Faature
{approximate)

E| Profile Alignment

{approximate)
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- ~ — Interpreled Top of Sandstona

= 7 = = Interpreted Tap of Limesione

Holes

Geophysical investigation conductad January 3-8, 2025
using & GF Instruments ARES || electrical resistivity meter
and a Geomelrics Geode sersmograph equipped with

4.5 Hz geophones.

Lecational dala colleched using a Juniper Systams Geode
GPS equipped with ATLAS RTHK corrections and sef ta NAD
1863 US State Plane (Kentucky Single Zone FIPS 1800)
coordinate systam in LIS Survey feet,
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Profile Deseription: i
0
This profile displays very low apparent resistivities o deplh, interpreted as deep soils. Top of rock ks not mapped in this profile; however, MASW data collected
alang the profile suggesls sandstone should occur approximately 30 feet bg. If rock is present, A is interpreted to ba heawvily saturated resulting in much lower Legend

apparent resistivity values, Mo karst features are identified in the profile and the source of the surface depressions are interprefed to be related io karst features

within deeper limesiona beyond the maximum profile imaging depth. Sutficial Kamt Faature

(spproximata)

El Profile Alignment
Photo 1 Photo — oo

» 7 = ~ Interpreled Top of Sandstons

Interprated Top of Limestons

Hotes

Geophysical investigation conducted February 21-26, 2023
using & GF Instruments ARES |l electrical resistivity mater
and a Geomolrics ES-3000 seismograph equipped with
4.5 Hz geophonas

Locational data collected using a Trimble GeoTXH GPS,
past-processing differantial cormections, and set to NAD
1983 LIS State Plane (Kentucky Single Zone FIPS 1600)
coordinate system in US Survey feet
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El Profile E-7 is Ohm-m
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El Profile Description:

This profile displays very low apparent resistivibes to depth, inlerpreted as deep soils, Top of rock is not mapped m this profils, howsver, MASW data collectad
along profile E-6 suggests sandstone should occur approxmately 27 feet bg. If rock is present, it is interpreted to be heavily saturated resulting in much lower
apparent resiativity values. Mo karst fealures ape identified in the profile and the source of the surface depressions are interpreted lo be crefated o karst features
wilhin deeper imestane beyond the maximum profile imaging depth

Surficial Karst Feature
(approximate)

Photo 1 » I Profile Algnment
' (approsirnate)
# 7w — Interpreted Top of Sandstone

» = — Interpreted Top of Limesione

Motes

Geophysical nvestigation conducted February 21-26, 2023
using a GF Instruments ARES Il alectrical resistivity meter
and a8 Geometrics ES-3000 seismograph equipped with
4.5 Hz geophones

Locational dala collected using & Trimble Geol XH GPS,
posi-processing differeniial cormections, and sel to NAD
1883 US Sate Plane (Kentucky Single Zone FIPS 1600)
coordinale sysiam in US Survay feet.
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&0 Materials

This profile exhibits a highly varable nterpreted sandstona top of rock surface suggesting severs differential settiement from 1=
the dissolution or collapse of deeper limestone, Additionally. the shallow portion of elevale apparent resislivilies beneath the o
depression may indicate poorly consobdated or dryer soils related to differential settlement of materalis moving downward info

sandstans fraclires and decper imesione karst features. No air-filed vobds of fractures are identified in this profile. Legend

Surficial Kars! Fealure
(approsemate)

El Profile Alignmant
{appeoximate)

»# 7 = = Interpreted Top of Sandstons
- ~ ~ Interpreted Top of Limestone

Geophysical investigation conducted February 21-28, 2023
using @ GF instrumants ARES Il elecincal resistivity meter
and a Geemelrics ES-3000 saismagraph equipped with
4.5 Hz geophones.

Locational data collected using a Trimble GeoTXH GPS,
post-procassing differential cormections, and set to NAD
1983 US State Plane (Kentucky Single Zone FIPS 1600)
coordinaie sysiam in US Survey foel.
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sandsione may indicate partially air-filled pathways fractures within the rock

Bath the imerpreted top of sandstone and top of kmestone are well-defined in this El profile. The varable limestons
top of tock s (kely due lo differential weathering and dissolution of Imestone along the conlact betwean the two units.
Two vertical exensions of ressive matenale exdand to the surface directly below the fwo sinkholes. Thesa twa resistive
columns are interpreted 1o indlcate poorly consolidated or dryer seils related to the dowrward movement of materals into
fractures ar vuggs within the deeper imeslane. Additionally, small pockets of elevald apparent resistivities within the interpreted
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Legend 000

Surficial Karst Featura
(2pproximata)

El Profile Alignment
(approximate)

» T~ - Inlsrpreled Top of Sandstone
- “ ~ Interpreted Top of Limestane

Geophysical investigation conducted February 21-28, 2023
using a GF Instruments ARES || electnical resistivity mater
and a Geomelrics ES-3000 selsmograph equipped with
4.5 Hz geophones.

Lecational data collected using a Tremble GeoTXH GPS,
posi-processing differential corrections. and set o NAD
1883 US State Plane (Kentucky Single Zone FIPS 1600)
coordinate system in LS Survey feet,
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El Profile E-1 Apparent Resistivity (Ohm-m}
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Profile on: i4
This profile exhibits a somewhat vanable inferprefed top of sandstane bedrock surface suggesting seme differential settiement from the dissolution of deeper limestane, o
most kely near the contact between tha fwo unils. Two sections of interpretad limestone are mapped along this profile and thelr geometry suggests severs weathenng
af the contact between (he two units, The sources of the sinkhale and depression ase interpreted to be iha result of the downward movemant of sadiment through sandstone Legend
fractures into small voids and fractures within the liméstone near the contact of the fwo units
Surficial Karst Feature
(approximate)
El Profile Allgnment
Photo 1 Photo 2 — [approximate)

o T - Interpreied Top of Sandsione
T s~ Interpreted Top of Limestone

Notes
Geophysical investigation conducted February 21-26, 2023
using & GF Instruments ARES |l elecincal resiativity meter
and a Geomaetrics ES-3000 selsmograph equipped with
4.5 Hz geophones.

Lecational data collectad using a Trimbie GeaTAH GPS,
posi-processing differential corrections. and set to NAD
1883 US State Plane (Kentuoky Single Zone FIPS 1600)
coordinate system in US Survey feet.
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El Profile E-11 Phao 2
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El Profile Description:

This profile exhibits & somewhal variable interpreted fop of sandsione bediock surface and a highly varsble interprated top of imestone surface suggestng differential
weathering and dissolution of the limestone, congistant with pinnacie formation, Beneath the depression are thick soils suggesting that the source of this feature occurs
within deeper limestone not imaged in the profiie. Beneath the open sinkhalas are shallow pockets of shightly elevated apparent resistivities interpreted

as poorly consclidated soils due to differential setilement into deeper karst features. The limestone unit displays variable apparent resistivifies suggesting that rock
campetency ks variable. No voids are interprated from the profile, bul sediment-filed and saturated fracture Zones are likely provalent throughout the limestens

imaged in this profie.

Photo 1

Limestone
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Materials

Surficial Karst Feature
(approximale)

El Profile Alignment
{approximate}

/7~ — |nemteted Top of Sandstone
= ™ = |nterpreted Top of Limestons

Geophysical investigation conducted January 3-8, 2025
using a GF Instruments ARES || electncal resistivity meler
and a Geomelrics Geode smsmograph equipped with

‘4.5 Hz geophanes.

Locational dala coltected using a Juniper Systems Geode
GPS equipped with ATLAS RTK comactions and set to MAD
1983 LS State Plane (Kentucky Single Zone FIPS 1600)
coordinale sysiem in US Survey foel.
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El Profile E-12
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El Profile Description:

Both the Hardinsburg Sandstone and the Haney Limestone are well-dsplayed in this profile. The bedrock surface for sach unit s variable indicating differential
weathering and dissolution of the imestone, A saction of elevated apparent resistivity within the inlerpreled imasione fromy approximately 60 1o 88 feet along

this profile and approximately 12 1o 30 fest by may be indicatve of severe imastone weathenng resulting in the farmatan of an air-filled fracture zone,
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El Profile Alignmant
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» T~ _ Interpreted Top of Sandstone

» 7 = - Inteepreted Top of Limesiome

Motes
Geophysical investigation conducted February 21-26, 2023
using a GF Instruments ARES |l electrical resistivity meter
and a Geometrics ES-3000 seismograph equipped with
4.5 Hr geaphanes.

Locationai data callected using a Trimble Geo7 XH GPS,
post-processing differential cormechons, and set to NAD
1983 LS Siate Plane (Kentucky Single Zone FIPS 1600)
coordinate system in US Sun.laf_.l fast
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El Profile E-13
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Thea apparani resistivity values Wwithin the profile are very low, suggesting deep soils
thal are ikely saturated. The inlerpreted top of sandstone is mapped near ihe base

of the profile, Based on the mapped sandsione profile, the source of the surface
deprassion is interpeeted lo be caused by differential settement of sails related to karsl
faatures within deeper [Imestone. Mo voids are interpreted in this El profile.
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# 7~ - Interpreted Top of Sandsione

- 7 = - Interpeeted Top of Limesions

Notes

Geophysical Investigation cenducted February 21-26, 2023
using 8 GF Instruments ARES | electrical resistivity meter
and a Geometrica E5-3000 seismograph equipped with
45 Hr geophanes.

Locational data callected using a Trimble GeoTXH GPS,
post-processing differential correchong. and sat to NAD
1983 US Stals Plane (Kentucky Single Zone FIPS 1600}
coardinaie sysiem in US Survey feet.
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El Profile Description: a5
The inerpreted top of sandstone s well-displayed within this profile and is mapped al relalively. conssient alevations 15
No air-filled vaids or othar karst conditions are identihed in the resistivity data. The source of the surface deprassion H
is likely related to similar processes interpretad from other profiles in this srea, where sediment'is moving through
sandsione fractures mbo voids, vuggs, and fractures within desper imastana, egend
Surficial Karst Featura
{approximate)
El Profile Alignment
> {appraximata)

» ~ = — Interpreted Top of Sandstone
"~ o« — Interpreted Top of Limestone

Notes

Geophysical mvestigaton conducied February 21-26, 2023
using a GF Instruments ARES || elecirical resisiivity meater
and a Geometrics E5-3000 sesmograph equipped with
4.5 Hz geophones,

Locational data collected wsing a Tnmble Geo?XH GRS,
post-processing differantial corrections, and set to NAD
1883 US State Plane (Kentucky Single Zone FIPS 1600)
coordinate system in US Survey feal.
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El Profile E-15 Apparent Resistivity (Ohm-m]
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The top of both interprated sandstone and limestone are well-displaved along this prafile. Although the bedrock profiles
anp varable, ndicatng differential weathenng of the imestena, [kely near the contact of the two umits, no indicatons of
air- or clay-filed vouds are present in the data. The somewhal iregular and hummocky top of Imestone surface s
consistent with imestone pinnacle formation.
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» =~ = Interpreted Top of Limestone

MNotes

Geophysical invesbgation conducted February 21-26, 2023
using a GF Instruments ARES Ii electrical resistivity melar
and a Geomaincs ES-3000 seismograph equipped with
4.5 Hz geophones.

Locational data collected using a Trimble GeoTXH GRS,
post-processing diferential correchions, and sel 1 NAD
1983 LIS Stale Plane (Kentucky Single Zone FIFS 160d)
coordinate systam in US Survey feat.
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El Profile Description: e
The top of sandstone rock i well-imaged m this profile and displays significant sagging from approximatety 42 to 60 feat L)
along the profile. This sag is ikely the source of the depressions and is interpreted to be caused by differential setilemant ]
from dissolution of deeper limestona. No air- or clay-filled volds are identified in this EI profife
Legend
Surficial Karst Feature
{approximate)
El Profita Alignment
Photo 1 > (approximats)
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Geophysical investigation conducied February 21.26, 2023
using 8 GF Instruments ARES I electrical resistrnty matar
and a Geomelncs ES-3000 seismograph eguipped with
4.5 Hz geophones,

l.ocational data collected using a Trimble GeoTXH GPS,
s ssing differential corections, and set 1o NAD
1983 US State Plane (Kentucky Single Zone FIFS 18600}
coordinate system in LIS Survey fesl.
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El Profile Description:

The top of sandsione is well-displayed along this profile, and some sactions of inlerpreted top of limestone are imaged alang

the base of the profile. A ressstive column extends towards the surface at approximately 28 feet along the profile; and is similar
1o inferpreted sinkhola throats containing poorly consolidated solls imaged in other profiles. Mo depression or sinkhole was
identfied an the surface near this feature; therefore, this resistive faature may be indicative of an increased potential for sinkhole
development in its vicinty, Additionally, a dip in the sandstone bedrock beneath the location of the observed sinkhiode likely
indicates dusolution or collapse of imesione bensath this interval. Mo air- or clay-filled voids are evident in this El profile
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Notes

Geophysical investigation conducted February 21-26, 2023
using & GF Instrumants ARES 1| electrical resistivity meter
and a Gecmetrics ES-3000 seismograph equipped with
4.5 Hzgeophones.

Locaticnal data collected using a Tnmble GeoTXH GPS,
post-processing differential corrections, and sal ta NAD
1983 LS Stale Plane (Kentucky Single Zone FIPS 1600)
coordinate system in US Survey fael.
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Elevation (it amsi)

This profile images very low apparent resisiivities o depth interpreted as thick, salurated soits, No rock is interpreled
fram this profile. The scurce of the depression is lhely related to deeper differential settiomaent due 1o karst within
undarlying limestone.
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Geophysical investigation conducted January 3-8, 2025
using a GF Instrumenis ARES i alectrical resishivity meler
and a Geomelncs Goeode seismograph equipped with

4.5 Hz geophones.

Locatonal data collected using a Juniper Sysiems Geode
GPS equippad with ATLAS RTK comections and sat to NAD
1883 US State Plane (Kentucky Single Zone FIPS 1600}
coordinale system in US Survey feel
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The apparent resisivity values measured along this profile indicate 8 highly variable bedrock surface, both in ihe sandstone
and imestone, A very resistive pocket located within the interpreted imestone, fram approximately 40 to 54 feet aleng the
profile and B 1o 12 feet by, is inlerpreted as a section of partially air-flled fraclures or small voids and Is located dueclly below
the opaen sinkhole. Additionally, from approximately 50 to 84 fesl along the profile, no kmesione is present and the interpreted
top of sandstona becomas highly iregular suggesting severe differential setiemant from karst within the limestone below

Photo 1

-

Surficial Karst Feature
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El Prafife Alignmant
(approximate)

# = % = Interpreted Top of Sandstone
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Notes

T« Interprated Top of Limestorie

‘Geophysical mvestigation conducted February 21-26, 2023
using a GF Instruments ARES Il electrical resistivity meter
and a Geomelrics ES-3000 seismograph equipped with
4.5 Hz geophones

Locational data collected wusing a Trimble Gaa7XH GPS,
post-processing differantial comections. and set to NAD

1983 US State Plane {Kentucky Single Zone FIPS 1800)
coordinate system in US Survey feel
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The intarpreted top of sandstone mapped along this profile is iregular and hummocky. The underlying interpreted top of limestone is also highty vanable
Mear the center of the prafile dinectly benesth the open sinkhole. 8 vertical discontinuity within the El data is interpreted as a throat feature related to the
open sinkhale above. This feature is inlerpreted as a pathway to a deep void through which sedimant is maving vertically downward, causing the
formation of the open sinkhole and kkety contains clay-filled or saturaied vouds or fracture zones. The fimestone imaged in this El profile appesrs to be
severely diferentally westhered and s iely prone fo further karst development.
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El Profile Algnmenl
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» 7 = _ Interpreted Top of Sandstone

= 7 = - Interpreted Tap of Limestons

Notes
Geophysica! investgation conducted February 21-28, 2023
using a GF Instruments ARES Il electrical resistnity meter
and a Geomaetrics ES-3000 smsmograph equipped with

4.5 Hz geaphones.

Locational data collected using a Trimble Gea?XH GPS,
post-processing differential corrections, and sat 1o NAD
1983 U3 State Plane (Kentucky Single Zone FIPS 1600)
coardinate system in US Survey feel
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Biolh the interpreted top of sandsions and limestone are wellimaged within this profile and display iregular and hummocky B
surfeces consisient with differental dissolution of the mestone. The interpreted limestone alse displays vanable apparent
resistivitses. indicating & ranga of competency within the rock, Beneath both surficial karst features, the inlerpreted imestona: Legend
dips suggesting that these mlarvaks of imestone may contain clay-filled fractures and vuggs. The limestane appears to be
mast compromised beneath ihe open sinkhole feature where a vertical column of eievaled appasent ¢ Bs may rep 1" Surficial Karst Feaitrs
a throat parmitting the downward movement of ssdimants and Incraasing the potantial for continued kars! developmant. {ap a'rmaﬂa}
3 El Profile Alignment
(approgimate)
# 7~ ~ Interprated Top of Sandstone
il intarpreted Top of Limesione
Notes

Gaaphysical investigation conducted January 3-8, 2025
using 8 GF Instruments ARES Il electrical resistivity meter
and a Geomelnes Geode saismograph equipped with

4.5 Hz geophones.

Locatonal dala collected using a Juniper Systems Geode
GPS squipped with ATLAS RTK cormactions and set to NAD
1883 US State Plane (Kentucky Single Zone FIPS 1600}
coordinale system in US Survey feel,
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El Profile Description:

Both the infarpreted lop of sandstone and limastone are mapped within this profile and are much less imagluar than imaged in other profiles
collected in this area, The interpreted limestone predominantly displays elevated apparent resistivities indicating it is fikely compstent

Two very resistive pockels are imaged within the imestone from B5 to 125 feet and 205 to 255 feet along the profile, bath batween 15 1o 35 feel bg.
These very resislive pockets are interpreted as very competent sections of limestone, Beneath the interprefed limesione, apparent resistivities begin
decroasing, suggesting hat deeper imestons is less compatent and the source of the large sinkbole is likely related to karst within deoper rock. Mo
air- or clay-filled/saturated voids of fractures are interprated within this profile.
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Legend

Surficial Karst Fezture
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3 El Profile Aligrment
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Geophysical investigation conducted January 3-8, 2025
using a GF Instruments ARES | electrical resistivily meter
and a Geomatrics Ceode sesmagraph aquipped with

4.5 Hz geophones.

Locational data colleciad using a Juniper Systems Geode
GPS equipped with ATLAS RTK correclions and set to NAD
1883 US State Plane {Kentucky Single Zone FIPS 1600)
coordinate system in US Survey feal.
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El Profile Description:
The interpreted top of sandstone and limestons are both well-imaged in this profile and display very imegular and hummaocky profiles consisien? with
limestene pinnacles, Verical columns of elevated apparent resistiviizes ane imaged beneath each open sinkhaole, indicating pearly consalidated soils Legend
and possible throats difg inte deepar limsstons vouds. Limestions 5 anly imaged fram 60 to 125 feot along the prafile and displays highly vanable
apparant resistivilies indicating a range of compelency within the rock, If imesione is present along the first hall of the profile, it s displaying anomalously ial =
forw apparent resistiviies and (s saveraly weathered and weak. |t is kely that both open sinkholss imaged along this profile will continue to develog. ?“”Pmm aatite

N El Profils Alignment
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Geophysical investigation conducied January 3-8, 2025
using a GF Instruments ARES || slecinical resistivity mater
and a Geametrics Geode seismograph equipped with

4.5 Hz geophonas.

Locational data collected using a Junipar Systems Geodea
GPS equipped with ATLAS RTHK comactions and set to NAD
1983 US State Plane (Kenlucky Single Zone FIPS 1600)
coordinate system in US Survey fesl,
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The interpreted top of sandstone snd limestone are both wall-imaged in this profile and are mapped along relatively uniform slevations. A pocket of slightly

elavated apparent resistivilies directly beneaih the sinkhola is imerpreled as poorly consolidated sedimenis due fo differential setilement into fractures within

deeper limestone. The limestone imaged within this profile displays somewhat variable apparen resistivities indicating a range of rock compatency, No Legend
voids are interperted within this profile
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5 EiProfils Alignment
{approximate)

# ™ = |nlerpreted Top of Sandstone
- “ = Interpreted Top of Limesione

Gecphysical invesbyabion conducted January 3-8, 2025
using 8 GF Instruments ARES || electrical resistovity mater
and 3 Geometrics Geoda seismograph equipped with

4.5 Hz geophones.

Locational data calletted using & Juniper Systams Geods
GPS equipped with ATLAS RTK corrections and set to NAD
16983 US State Plane (Kantucky Single Zone FIPS 1600}
coordinate system in US Survay feal
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El Profile Description: 15
The interpreted top of sandstone and limestone are both well-imaged in this profile and display soma irregulanty most noticeable benaath the sinkhole feature o
and naar the ndgm af the profile Elighﬂy ahpuam& spparent resistivities are lnaga-d benaath both surficial karst features indicating poorly consolidated soils
dus to differential settlement info deeper karst voids and fractures, The limestone imaged within this profile displays variable apparent resistivities indicating a Legend
range of compelancy, Mdll‘lug'lﬂly, deeper porions of the imerprated imestane display lower apparent resistivities than imaged above indicating that desper
sections of the rock are loss competent. No voids are intarpreted within this profile. Surficial Karst Feature
(spproximata)
h 1 El Profile Alignmeit
Photo > (approimate)
# T = — Interpreled Top of Sandstone
# 7 % = Interpreted Top of Limestane
hotes

Geophysical investigation conducted January 3-8, 2025
using a GF Instruments ARES || elecincal resistivity mater
and a Geometrics Geode seismograph equipped with

4.5 Hz geophaones,

Locational data oollected using & Junipar Systems Geoda
GPS equipped with ATLAS RTH comections and sef to NAD
1963 LS State Plane (Kentucky Single Zone FIPS 1600)
coordinate systam (n US Survey faet.

ression

B CEOPH SIS frosiaslogolanda L IO
L 1THd) H-Bo
B
[cam R
=3 WT | R Geophysical Investigation
[ i A New Frontiers Solar Park
[y
ot Breckinridge County, Kentucky
R, = 30000 Fi
gure 30
L Ll Electrical maging Cata
AG| Earthlmages 20 Area 3, Profile E-25
[FrEFaEh T —
@ ?i".'? 4712051
CHVETR051F 3




Phota 1 ) Photo 2
Sourtfiwest Sinkhole Distance {fest) Sinkhole Horthoast
7o BD an wr 110 1200 130 | 140 150 180 170 180 180

Eleneation (it amal)

g

570

&

|

o 10 20 40 50 &0

0 SN T 0 1O 0 0T T 0 0 0 T 0 O 0 A T 0 T 0 00 O

0 U 5 SO S 00 O 0 O T I 0 O 5 O O

The interpreted top of imestone |s well-maged |n this profile; however, the top of sandstone appears to be at or near the surface, f present

at 8!, The limestone imaged within this profile displays an iregular in top of rock surfaca consistent with limestone pinnacies. The

‘highest apparant resistivities measured within the imestone accur near 115 feet along the profile and correspond 1o an interpreted pnnacle that
extends towards the surface, No vertical resistivity features are imaged beneath either sinkhoke: howsever, pocksts of low apparent resistivities

suggest that soils are more saturated beneath each feature which likely Indicates thal water and sediments are draining downward at each

sinkhole. Additionally, the imestons imaged beneath each featurs displays lower apparent resistivities than the interpreted pmnacle suggesting

|owes competancy in thesa intervals and likely the presence of clay-filled fraclures and vuggs:
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» ™ = |nferpreted Top of Limesione

Geophysical investigation conducted January 3-8, 2025
using a GF Instruments ARES || electrical resistivity meter
and a Geometrics Geode smamograph equipped with

4.5 Hz geophones.

Locational data collected using & Juniper Syslems Geode

GPS squipped with ATLAS RTK corrections and sat to NAD

1883 US State Plane (Kentucky Single Zane FIPS 1800)
coordinate system in US Survey fest,
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El Profile Description:

The interpratad top of sandstons is well-imaged in this profile and the underlying sandstone displays Righly vanablo apparent resistivites indicative of fractures.
The mapped top of rck surface displays varable elevalions suggesting difforental weatherning and dissolufiaon seftlement within despar limestone. Two elevated
rasistivity pockats within the interpreled sandstone badrock are pasitioned just below opan sinkhole featurss at approyimalaly 80 fest and 126 feet along the profife. Legend

Bath features are interpreted &5 sandslone fracture rones. These likely sxdend down inlo desper limestone providing a pathway for sediment movement, thus forming
the open sinkholes observed af the surface. Mo air-filled voids are interpreled in this E profile
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“ — Interpretad Top of Limestona

Gaophysical investigation conducted February 21-28, 2023
using a GF Instruments ARES |l electrical resistivity meler
and a Geometrnes ES-3000 sesmograph equipped with
4.5 Hz geaphaones:

Lacatonal data collected using a Trimble Gea?XH GPS.
post-processing differantial corractions, and set to NAD
1983 US State Plane (Kentucky Single Zone FIPS 1800}
coordinate system in US Survay feel
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Hew Frontiers Solar Park Permitted Areas.
Prapased PV Arrays

Propased AC Callection System
Praposed Project Fanceline

Fropased Project Infemal Road

Electrical Imaging Profile
{arrow indicates dimction)

1-D WMASW Test Location
Geotechnical Boring Location
(Westwood - Appendix B)
Geotechnical Boring Location
{RRE - Appendic A)
Geolechnical Test Pit Location
{RRC - Appandix A)

Karst Feature - Depressian
(F \eld identification)

Karst Featura - Smkhole
(Field sdentficatan)

Karst Featura - Open Sinkhole
(Fisld identification)

Pond
{Field identification)
Man-made Dralnage Diteh

Gien Dean Limestone
Hardinsburg Sandstone

Harey Limastane Member
{Goiconda Formation)

Big Clifty Sandstone Member
{Golconda Fomation)

Beach Creek Limestone Member
{Golconda Formation)

Hows

Geophysical investigation conducled February 21-26, 2023, and January
3-8, ‘!azsusmaerlnswmmswslls!ume

Geometrics ES-3000 seismograph, & Geometrics Geode 24-channel
selsmograph and 4.5 Hz geophones,

Locational data collected using a Juniper Systems Geode GPS

4,701,900 4,702,020 4702 140 4,702,260 4,702 380 4,702,500 4,702 620 4,702,740 4,702,860 4,702,980 4,703,100 4,703.270 4.703,3{ with ATLAS RTK corections and a Trimble Geo7XH GPS. All locational
Easting ffest) data is sot o NAD 1983 US Stale Flane (Kenfucky Simgle Zona FIPS 1600)
iy coordinate system in US Survey fast

Locations afe approximate.
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&umlemrn Oueianaies, Keaph oy ucSans, Rantucky Geokioeal Sodety s Breckinridge County, Kentucky

DEM Data Sotirce:
.IKyFlmlhhwnéhot Digital Elevation Model. Kentucky Division of Geographic
nformati

DEM Contour Intervat: 2 feat
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This profile was collected over a suspacted man-made drainage ditch to confirm that karst features ware not
melated fo the formation of the dilch. The profile maps very low apparan! resistivities 1o depih interpretad as
saturated soils fo depih. Rock s not imaged in the profile. Mo karstis identified within the profile.
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Geophysical investigation conducted Fabruary 21-26, 2023
using & GF Instrumants ARES Il electrical ressstivity mefer
and a Geomaincs ES-3000 seismograph equipped with
4.5 Hz geophones

Locational data collected using a Trimble GeoTXH GPS,
post-prrcassing differential corrections, and sal to NAD
1983 US State Plane (Kentucky Single Zone FIPS 1600}
coardinate system in US Survey fesl
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3812680

3812320

3812200

New Frantiers Solar Park Permitted Areas
3,812,080 Proposed PV Arrays

Proposed AC Collection System

Prepesad Praject Fenceling

Proposed Project Internal Road

Electrical Imaging Profile
{arrow indicates direction}

1-D MASW Test Location

Gectechnical Bonng Location
[Westwood - Appendix B)

Geotechnical Boring Location
(RRC - Appendix A)

381720 Geotechnical Test Pit Location
(RRC - Appendix A)

Karst Fealure - Depresson
{Fiold identification)

Karst Feature - Sinkhole
(Frald identification)

3,811,800

Northing (feet)

Iarst Feature - Cpen Sinkhole
{Field identification)

3.811 4804

Pond
(Fiald identification}

Uni il
3,811,380 Glen Dean Limestone

Hardinsburg Sandstone

g §

Haney Limestone Member
{Goiconda Formation)

Big Clifty Sandstene Member
(Geleonda Farmation)

Beech Creek Limestone Member
(Geiconda Farmation)

3811120

3,810,880

3,810,780

3,810,640

Motes

Geophysical Investigation conducted February 21-26, 2023, and January

3-8, 2025 using a GF Instruments ARES I siectrical resistivity meter, a

Geometrics E5-3000 seismograph, = Geometrics Geode 24-channel
geophones.

saismograph and 4.5 Hz

Locational data collected using a Juniper Sysiems Geode GPS equipped
wilh ATLAS RTK cormections and a Tnmble GeoT XH GPS._ All lacational
data is set o NAD 1983 US State Plane (Kantucky Single Zone FIPS 1600)
coordinate system in US Survey feet

Locations are approximate.

Gealogic Map Source:

Kentucky Gealogical Survey, (2022). Spatial Databiase of the Mattingly and
Hardinshurg Quadrangles, Kentucky-indiana. Kentucky Geofogical Society,
Online.

4,702,780

DEM Data Source!
KyFromAbove 5 foo! Digital Elevation Medel. Kentucky Division of Geographic
Information

DEM Contour Interval: 2 feet

4,702,900

4,703,020 A4.703.140
Easting (feet)

4,703,260

A.703,380

4,703,500
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El Profile E-29
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El Profile Description:

This profile displays very low resistivities to depih, indicating deep saturated soils.
Mo rock is imaged in this profile and no indications of kirst are interprated from the
profile. The source of the depression is assumed to be related (o karst wilhin deeper
[imesiohe.
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Surficial Karst Feature
(approximata)

El Profie Alignment
(approximata)

» 7 = ~ Interpreted Top of Sandstone

= 7w Imerpreted Top of Limestane

Notes
Geophysical investigation conducted February 21-26, 2023
using a GF Instruments ARES Il electrical resistivity meter
and a Gacmelncs ES-3000 seismograph equipped with

4 5 Hz geaphones.

Lacational dala collectad using a Trimble GeoT XH GFS.,
post-processing differential comrections, and set to NAD
1983 LS Stale Plana (Kentucky Single Zone FIPS 1600)
coordinate system in US Survey feel
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El Profile E-30 Apparent Resistivity (Ohm-m)
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El Profile Description: 18
‘The lacstion of this profie s within the imits of the documented Hardinsburg Sandstone; hawever it is focated very close to the contact a
with the Haney Limestone. The profile imaged an imegular interpreted top of sandstane surface thal reaches iis shallowest point rear
the deprassion, Directly beneath the deprassion, a small sechon of interprelad limestone is mapped within the profile. Additionally, legend 0
a smiall pockel of elavated apparen! resistivities benealh the depression is interpreted as poerly consclidated sediments dus 1o différential
satiiemaent within deespar kars! foatures. The interproted limestone is lkely present throughout the entine profile, but ks displaying highly Surficial Karat Feature
vanable apparanl res:stvibes suggesting that limestone is severely wealthered and compelency is haghly variable. The imestone imaged (approximate)
within this profile likely contains numerous saturated and clay-filled fractures and vugs, ha sir-filled voids or fractures are interpreted from
this profile, El Profile Alignment
Photo 1 (approximate)

» ™ = [nterpreted Top of Sandsione
< = = Intarprefed Top of Limestane

Geophysical mvestigation conducted January 3-8, 2028
using a GF Instrumants ARES || electncal resistivity meter
and a Geometrics Geode seismograph equipped with

4.5 Hz gecphones.

Locational data collecied using a Juniper Systems Geoda
GPS equipped with ATLAS RTHK comections and set o NAD
1983 US State Plane (Kentucky Single Zone FIPS 1600)
cooddinate system in US Survey feet.

AL T R Bue ey
lﬁﬂlmm'-‘..: AL
|owai [SREES t
lcan wr | Geophysical Investigation
fxiu P | vk MNew Frontiers Solar Park
ks
o | Breckinridge County, Kentucky
T inen e Figure 37
o Eléctrical Imaging Data
A Earthimages 2D Area 5, Profile E-30
RAFANST Pl A ET W
@ edp 94?-1?551
Ak DANGA2I51FST




Photo 1
Phite 2
Daprassion Sinkhola
Mo thweat Distancs {feet) e
o 10 20 30 40 5O 80 70 80 100 110 120
RS T T [ ] S T (IR e O ORI TN N T | RTINS AT I N Nl TTT'OPYT Lol M R TP I | ST ST NI T ST Y e |

Elavation (il amsl}

El Profile Description:

The inferpradod iop of sandsione mapped In this profile is uneven, indicalive of karsi fealures, such as pinnacies, within deeper mesicne

This is espacislly nolshls whera the ssndstone surface is 81 s significantly different alevation than the second half of tha profile and suggests
polential collapse of karst features below. A pockets of very low resistivities is observed beneath the depression from 78 fo B2 fest along fhe
prafile and s confined to the upper 10 feet of the profile. This low-resistive pockat suggests an increased degres of saturation related 1o fhe
downward mavement of moisture and sediment. Beneath the sinkhole is a shaliow pocket of sightly elevated apparent resistvities interprated

as poorly consolidated soils relaled o differpniial setilement within deepor kars! lealures as sedimants and moisture move down |nlo open spaces,
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Legend
Surficial Karst Feature
{approximate)
El Profile Afignmeni
3 {approximate)

~ T~ _ Interpreted Top of Sandstone
~ 7 = - Interpretad Top of Limestone

Notes

Geophysical investigation conducted February 21-26, 2023
using a GF Instruments ARES Il slectnical resistivity mater
and a Geomelncs ES-3000 seismograph equipped with
4.5 Hr geophones,

Lecational data collected using a Trimble GeoTXH GPS,
post-processing differential corrections, and set to NAD
1883 US State Plane (Kentucky Single Zone FIPS 1600)
coordinate system in US Survey feet
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El Profile E-32 Apparent Resistivity {Ohm-m}
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El Profile Description; & Materials
This profie s located yery close to E-31 and maps similar subsurface conditions. The interpreted sandstone top of rock is well-imaged across %
ihe profile and undulates indicaling thal the Imesicne below contains karst condilions such as pinnacies of coltapsed voids, Beneath the 1%
deprassion s a thick section of very iow apparent resistiviles inlerpreted as saturated sedimints. The sourte of the depression s assumed (o o

be related 1o differential seftlement of deeper limastona karst featlures beneath the sandstone. The sagging obsaned in the interpreted sandstone

profile s lkely the source of the sinkhole obsaned on the surfsce. Additionally, a verticatl column of shightly elavated apparent resistvities extends Leqgend
fram the inlerpreted sendstone to the surface near the sinkhole and is interpreted to represent poory consolidated sodls related to differential
setilement within deeper karsi voids and fraciures, No air-filled voids or fractures are interpreted from this profile

Surficial Karst Fealure
(approximate)

El Profile Alignmant
*  (approximate)

» 7~ - Interpreted Top of Sandsions

- ~ — Interprated Top of Limestana

MNotes

Geophysical investigation conducted February 21-26, 2023
using @ GF Instruments ARES Il electnical resistivity meter
and a Geomelrics ES-3000 seismograph equipped with
4.5 Hz geophones,

Locatanal data collected using a Trimble GeoTXH GPS,
post-procassing differential comections, and sat to NAD
1983 US State Plane (Kentucky Single Zone FIPS 1600)
coordinate system in US Survey feel
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Pholo 2
Deprassion

Open Sinkhole

Elevation (ft amsl)

The Intarpreted (op of sandstonn and limestone are both well-displayed within this profile and follow & similar patlern of undulation, consistent with karst pinnacles or collapse featums,
Baneath both tha sinkhale and depression are thick sechans of very kow apparent resistivibes that are inferpreted as highly saturated sediments due to water and sediments diaining down
throogh the surficial karst features nto deaper karst features. The interprated limestone imaged in this profile deplays variable apparent resistivities suggesting variable rock competency.
The portions of the interpreted imestane betow the surficial karst features display decressed and variable apparent resistivities indicating the Iksly presence of saturated and clay-flied
fraciures or vugs, The sudden foss of the limestons near the begging and end of the profile ikely indicates collapse of deeper karst features below those intervals. No ar-filled vouds or
fractures are interpreted from this prafile,

Apparent Resistivity (Ohm-m)
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Surficial Karsl Faature
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3 El Profile Alignmant
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# = = |nterpreted Top of Sandsione
# 7= = Interpreted Top of Limesicne

Notes
Geophysical investigation conducted January 3-8, 2025
using a GF Instruments ARES |l electrical resistivily meter
and a Geomeincs Geode seismograph equipped with

4.5 Hz geophones.

Locatioral data collected using a Juniper Sysiems Geods
GPS oquippod with ATLAS RTEK comections and sot to NAD
1883 US State Plana (Kentucky Single Zane FIFS 1800}
coordiraie system in US Survey feet,
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El Profile Description:
The interpreted top of sandstone and limestone are both wall-disptayed within this pmﬁhl The rnlcq:-mad sandsione surface undulates much less than the deepar imestone, suggesting
ihat the limestone may extend further than interpreted; howaver, that implies that e & displaying ar ssly lowe apparent resistivities and conlaing numercus saturated and

clay-filled fractures of vugs. Beneath both surficial karst features am’snrnawhalﬁmk pockets of low apparent resistivities interpreted to be saturated sadiments related to water earrying
sediments draining into desper karst features such as voids or frectures. No ajr-filled voids are interpreted within this profile.

Photo 1 Photo 2

Apparent Resistivity (Ohm-m)
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Surficial Karst Featune
{approximate)
— El Profila Ahgnmeant
{approximate)

»~ ™ — Interprated Top of Sandstone

& = = Interpreted Top of Limesione

‘Geophysical investigation conducted January 3-8, 2025

using a GF Instruments ARES Il electrical resistivity mater
and a Geomelrics Geode seismograph eguipped with

4.5 Hz geophones.
Locafitnal data collected using & Juniper

Gaode

Bystems
GPS equipped with ATLAS RTK corections and set to NAD
1983 US State Plane (Kentucky Single Zone FIPS 1600)

coordinate system in US Survey feat
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El Profile E-35

Phaoti 1 MASW-3 Phato 2
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El Profile Description:

The interpreded top of sandslons is mapped only along the secand hall of the profile near s maximum imaging depth. This sacton of sandsicne undulales, suggesling
karst davelopment in desper limestone. The mechanism for the formation of the first sinkhole, st approximately 40 feet along the profile, i not evidant in the El data,
however, the absence of sandstone bedrock along this secbon suggests that deeper limestone may have a well-developed karst featura that s mpacting the overlying
materials. A column of slighlly elevated resistivities extends upward from this interval o the first sinkhole, Intenprated aa poorly consolidated sediments, and may provide
additional evidenca to support the downward movement of matenals inio a deeper void fealure. A sag in the inlerpreted sandstone profile is present directly beneath the
canlar of the second sinkhale, al approximately 80 faet along the profile. and s [kely the source of this surficial karst feature. No air- of clay-filled or saturated fractiures
or voids are interpreted within this profile
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El Profile Alignment
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o T = Interpreted Top of Sandstone
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Geophysical investigation conducted February 21-26, 2023
using a GF Instruments ARES || electncal resistivty meler
and & Geomatrics ES-3000 seismograph equipped with
4.5 Hz geophones.

Locaticnal data coflected using a Trimble GeaTXH GPS,
post-processang differential correchons, and set to NAD
1853 US State Plane (Kentucky Single Zone FIPS 1600)
coordirate system in US Sunvey feet,
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El Profile E-36
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Elevaton {ft emal)

The interpreted top of sandstone and hmestone are well-imaged in this profile. The sandstone surface is relatively fiat-lying while the underlying Iimestone:

i rhone irregular and undulaling. The peafile appears 1o map a doep mllapuhmm near the beginning of the profile that i below a vertical column of skghtly
elovaled apparent resistivities interpreted as poorly consalid s 1o the surface; however, no surficial karst feature was dantified in fhal
Iocation indicating the potential for a surficial karst feature to rnrrn. Benasath l.hadapr-sam tha interpreted Iimesione appears lo be competent suggeshng
that the source of the depression is ralated {0 deaper Iimestone karst features not imaged in the profile. Mo air- or clay-filled or satursted voids or fractures.
are inferpreted within this profile
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Geoplysical investigation conducted January 3-8, 2025
using a GF Instruments ARES || electrical resistivity meler
and 4 Geomatrics Geode salsmograph equipped with

4.5 Hz geophones:

Locational data cotlected using a Juniper Systems Gende
GPS equipped with ATL#,S RTK comections and set 1o NAD
1983 US Stale Plane (Kentucky Single Zone FIFS 1600)
coordinale system in US Survey fesl,
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El Profile E-37
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El Profilg Description;

This profile imaged a very deep open sinkhole, The interpreted top of sandsions is mapped across the profile and displays highly vanable elevatons
suggesting severe karst within the deaper imestone. Beneath the open sinkhole, the interprated sandstone appears to dip sharply which is inlerpreted

as saveraly wealhered and fractured rock. Balow this zone of fraclured sandsione is a small pocket of apparent resistivities consistent with imestone, howaver,
this interpreted imestone does nol appear 1o continue taterally and displays lower apparent resistivities beneath it 11 s Iikaly that this portion of imestone is a
severaly weathsred limestone pinnacie situated within & section of very low competency limestane. Additionally, a wertical column of slevated apparent
resistivifies extends 1o the surface near the base of the open sinkhols indicating that sedimenis are poorly consolideted and continuing to move downard into
desper karst voids and fractures. No air-filled voids or fractures are interpreted from this profile
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Legend
Surficial Karst Feature
{approximaie)
» El Profile Alignment
{approxmale)
# 7w~ |nterpretéd Top of Sandstone
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Notes

Geophysica! investigation conducted January 3-8, 2025
using a GF instrumenis ARES Il electrical resisinaty mater
and a Geomelrics Geode seismograph equipped with

4.5 Hz geophones.

Locational data collected using o Juniper Systems Geode
GPS equipped with ATLAS RTK cormections and sei to NAD
1883 US State Plana (Kenlucky Single Zona FIPS 1600)
coordinate system in US Survey feet
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El Profile E Photo 1
Open Sinkhole
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El Profile Description;

This prafile imaged a very deap open sinkhaole, The nterpreted top of sandsiona and Imestone are mapped across the profile and display vanable
glavations suggesting severs differential dissolution of the imestons, consistent with deeper collapse or pinnacle formation,  Directly baneath tha open
sinkhole is & pocket of elevalad apparant resistivities that are interpried a8 poorly consolidated sadiments related fo the sinkhole hroat that are continuously
meving dowmward into deeper karst voids or Tractures. The abrupt dip in beth interpreted top of rock surfaces is hkely the source of the sinkhole formation
and bolh rock fypes are inlerprated to contain clay-filled and saturated fractures. Mo air-filled vesds or fractures are imaged in this profile.
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Surficial Karst Feature
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El Profile Alignment
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Geophysical investigation conducted January 3-8, 2025
usirg a GF Instruments ARES || elecincal resistivity meter
and a Geometrics Geode seismograph equipped with

4.5 Hz geophones.

Locational data collected using a Juniper Systems Geode
GPS equipped wilh ATLAS RTK comactions and sef to NAD
1983 US State Plang (Kentucky Single Zone FIPS 1600)
coordinate system in US Survey feel
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Geologle Units Legend [Descending Ags)
Mew Frontiers Solar Park Permitted Areas Glen Dean Limesione
Proposed PV Arrays

Proposed AC Callection System

Hardinsburg Sandstone

Haney Limestone Member
Proposed Projeat Fenceling (Golconda Formation)

Big Clifty Sandstone Member

Proposed Praject Internal Road {Golconds Farmation)

Electrical Imaging Profie

{arrow indicates direction ) Beech Creek Limestone Member

(Goloonda Formation)
1-D MASW Test Location

Gealechnical Boring Location
(Westwood - Appendix B)

Gestechnical Boring Location
(RRC - Appandix A)

‘Geotechnical Test Pit Location
(RRC - Appandix A)

Karst Feature - Depressian
(Field identification)

Karst Feature - Sinkhale
{Fiedd identification)

Karst Feature - Opan Sinkhole
(Field identification)

Pond )
{Field identification)

g
g

Northing (feet)

:
4

Notes =~ 0@

Geaophysical investgation conducted February 21-26, 2023, and January

3-8, 2025 using a GF Instruments ARES Il electrical resistivity mater, a

Grometrics ES-3000 seismograph, a Geomatrics Geode 24-channel

saismograph and 4.5 Hz geophones.

T e st 4705080 4705200 4705320 4705440 4705560 4705880 4705800 4706040 4708060 4706280
data is setto NAD 1983 US State Piane (Kentucky Single Zone FIPS 1600} Easting (feat)

epordinate system in US Survey feet,

Lacations are approximate.

Gaolegie Map Source:

Kantucky Geological Survay, (2022). Spatial Database of the Mattingly and
Hardinsburg Quadrangles, Kentucky-fndiana. Kantucky Geological Soclety,
Online.

; Figure 46
DEM Dista Source: |
KyFromAbeve § foot Digital Elevation Medel. Kentucky Division ef Geographic Wiags Scale: 1 inch = 120 feet Asea & Geophysicat Survey Map
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DEM Contour Interval: 2 feet
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The interprated top of sandstone is well-imaged |n this profile and displays highly variable slevations indicating differential weathering and digsolution &

of desper limestone units. Mo Emesions is imaged within this profile. Beneath both depmsahcﬁ_am small packets of elevated apparent resistiviias.
thet somewhat extend downwards, These fealures are inlerpreled as poorly conscfidated sedimenis related o differential setliing of materials into Legend
deepar karst vouds and fractures. Mo air- or clay-filed vouds or fractures are interprated from this profile

Surficial Karst Featuse
(approximala)

El Profile Alignment
Photo 1 Photo 2 > [appeovihmate)
# ™ = |nterpreted Top of Sandstone
# = = Interpreted Top of Limesione

Geophysical inveshgation conducted January 3-8, 2025
using a GF Instruments ARES Il slectrical resstivity meler
and & Geometrics Geoda seismograph equipped with

4.5 Hz geaphones.

gt Locational dats collected using a Juniper Systems Gecds
- - / T — GPS equipped with ATLAS RTK comections and set to NAD
19683 US State Plane (Kentucky Smgle Zone FIPS 1600)
ooordinate system in US Survey feel
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El Profile E-40 Apparent Resistivity (Ohm-m}

St Distanca (faal)
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Profile A

The interprefed top of sandslone and limestone are well-imaged in this profile and display haghly vaniable efevatons indicating differential weathering
and dissalubion of the kmesione. Benealh the depression is a signidicant dip in the inlerpreted rock surfaces and may indicate a despor collapse featurs,
Additicnally. near 70 feel along the profile, a vartical colemn of slightly afavaloed appatent resistivities baneath the depression could indicate poarly Legend

consolidated sois of well-drained soils as matanals move dowmyards into karst voids and fractures. Bensath the sinkhole feature, rock is relatively shaliow
and limestone appears to be competent. A simikar veriical cojumn of slightly elevated apparent resistivities s imaged directly beneath the sinkhale and

may indicate similar conditions as described abova. The interprated limestons imaged in this profile dispiays varatle spparent resistivities indicating

8 range of rock campelency. No alr-filled veids or fraciures are inferpreled from this profile,

Surficial Karst Faature
(approximate)

El Profile Alignmant
(approximate)

~ = = Interpreted Top of Sandsione
- = = Inlerpreled Top of Limestono

HNotes
Geaphysical invastigation conducied January 3-8, 2025
using a GF |nstruments ARES |l electncal resistivity meter
and a Geomelncs Geode seismagraph equipped with

4.5 Hz geophones

Locational data collecied using a Juniper Systems Geode
GPS equipped with ATLAS RTHK comections and sal 1o NAD
1983 US State Plane (Kentucky Single Zone FIPS 1800)
eopedinate sysiem in LS Sumvay feel
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El Profile E-41 Phote 1
Open Sinkhole
Soutfiwest Distance (feat) Mortheast
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ElProfile Description;

Both the interpreled top of sandslons and kmestone are well-imaged in this profila and hoth display highly vanable slevations consistent with differentisl dissoliston

of limestone and pinnacle formmation. Directly beneaily the open sinkhole is a section of slightly elevaied apparent resistivities that are interpreted to reprasant paorly
consoldated sediments of dryer sediments due to the downward movement of water and maternials ags they differentiaily seftle into karst features such as fractures

and voids within ihe imestons, Both interpreted top of rock surfaces display a dip below the sinkhole suggesting thal either a deeper portion of imestong has collapsed
heere or the rock ks severely wealthered and fractured . Additionally, limestone is nol imaged near the beginning or end of the profile sueggesting that significant karsl
devealopmant ie prasent in the subsurface along those intervals. Mo air-filled voids or fractures are interpreted from this profile.

,J

1,250

Limastone

180 Sandstone

a5 Cwerburdan
i Matenais

Sirficial Karst Featura
{approximata)

El Profile Alignmant
{approximale)

= ™ = Inlerpretad Top of Sandstone

< ™ = Intgrpreled Top of Limestone

Geophyscal investigation conducled January 3-8, 2025
using a GF Instrumants ARES || elecincal resistivity meater
and a Geometrics Geode selamograph equipped with

4.5 Hz geophones

Locational data coflected wsing a Juniper Systenys Geode
GPS equipped with ATLAS RTK correciions and sel o NAD
1883 US State Plane (Kentucky Single Zone FIPS 1600)
coordinate system in US Survey feat
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El Profile E-42

Photo 1 Phota 2
Solrthweat Deprassion Distanca (fasl) Sinkhole Northesst
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Elavation (it amst)

Boin the interpreied top of sandsione and imestone are well-imaged in this profile and both appear to be refatively Nay-lying. Beneath the depression, the EI

profile images a section of saturated sodls overlying a sight dip m both interpreted rock surfaces. The dip in the rock surlaces is interpreted 1o be related to differential
digsolubon af tha méstone along this mterval and may contain clay-filled fractures or vugs Beneath the sinkhole 15 a shallow pockel of slightly elevaled apparem
resistivities thal is interpreted as poorly consolidated sediments or slightly dryer sadiments refated to the downward movement of water and materals into deaper
limesione fraclures or vugs. A dip in bath rock surfaces s also imaged direcly bensalh the sinkhole and is inlerpretad 1o be meiated to differential dissoiution of the
limestone along this interval and may contain clay-filled fractures or yugs. The interpreted limestone imaged along this profile appears fo be predominantly competent,
bul shows same variability near the begging and end of the prafile suggesting that rock competency varies somawhat within the unit Mo air-filled voids

of fractures am interpreted within this profile

Limasione

Sandstong

Overburden
Materials

Legend

Surficial Karst Feature
(approximaie)

5 El Profile Abgnment
{approximalta)

# ™ = Inierpreted Top of Sandstone

~ ™ = |nterpreled Top of Limosione

Gaophysical investigation conducted January 3-8, 2025
using a GF Inslrumeanis ARES || electrical resistvity maler
and a Geomelrics Geode seismograph equipped with

4.5 Hz geophones.

Locational data collected using & Juniper Systems Geode
GPS equippod with ATLAS RTK comections and sel to NAD
1883 US State Plane (Kantucky Single Zone FIPS 1800)
coordinate system in US Survey feat
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Depression Distance {fset) Open Sinkhole Nartheast
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Thia profile images very low apparent resistivities 1o depth, inlerpreted as thick, saturated soiis. If rock is present, it is highly salurated,
The source of the depression and open sinkhole are interpreted (o be reloted to karst within deaper imestona not imaged within the profile
Mg @ir- or clay-filled voids or lractures are inlerpreted withm this profile Legend
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Surficial Karst Featurs
(approximale)

El Profila Alignment
{Bpproximala}

# = = |nterpreted Top of Sandslone

= ™ = Interpreted Top of Limestone

Geophysical investigation conducted January 3-8, 2025
using a GF Instrumants ARES Il electrical resistivity meder
and a Geomelrics Geode seismograph equipped with

4.5 Hz geophones,

Locatonal dala collecled using & Juniper Systams Geode
GP3 equipped with ATLAS RTK cormections and set to NAD
1883 US State Plane (Kentucky Single Zone FIPS 1600)
coordinate system in US Survey fest
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El Profile E-44 Photo 1

A Phota 2
it Sinkhole & Depression Distanca (feet) Opan Sinkhale
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Both the interpreled top of sandstane and bmestone are wel-imaged by this profila and appear to be relatively flat-lying for the

of the profiles length, Beneath the sinkhole and depression at 45 feet along the profile, the intarpreted rock surfeces slighity dip and the
underlylng imestane displays slighlly decreased apparent resistivities suggesting a fracture zone of imerval of vugay rock. Beneath he
opan sinkhoke, the El data maps soveral very resistive pockets inlerprated as air-filled cavities within the solls, one of which appears 1o
axtend downward lowards the interpreted limastone and may be a partially air-filed sinkhole throal. Additionaily, from 110 to 130 feat
along the profile, no imestons is imaged and the interprated sandstons abruptly dips suggesting that deeper imestone collspsa may be
present
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Surficial Karsl Feature
{approximats)

El Profile Alignment
{approximale)

# ™ = Interpreted Top of Sandstone

& T Interpreted Top of Limestone

Geophysical mvesbgaton conducted January 3-8, 2025
using a GF Instrumants ARES || electrical ressstrvity mater
and & Geometrics Geode seismograph equipped with

4.5 Hz geophones

Locational data collected using & Juniper Syslems Geode
GPS equipped with ATLAS RTK comections and sei to NAD
1983 US State Plane (Kentucky Single Zane FIPS 1600)

coordinate system in US Survey feal
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El Profile E-45

Pheato 1 Phato 2
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This profile images a highly vatiable Interpreted top of sandstone surface across the profile. The varability n the top of rock elevations

are attributed to différential dissolution and potential collapse of deepar limestone units. Limestone s nol maged in this profile. Baneath
both sinkholes are shafiow pockets of slightly elevated apparent resistivity thal are interpreted as poorly consolidated or dry sajls related to
the dowmward mavement of water end matenials into deeper karst features such as voids, vuggs, or fractures. Addifionally, @ vertical column
of elevaled apparent resistivifies is imaged beneath fhe sinkhole at 58 feel along the profile indicating that a partially sir-filled sinkhole throal
may ba prasent imtg fractures within the inlerpreted sandstone.
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# = — Interpreted Top of Sandstons

- = = Interpreted Top of Limestone

Geophysical inveshgabun conducted Januarty 3-8, 2025
ustng a GF Instrumants ARES || alectrical ressstvity meter
and a Geometncs Geode seismograph equipped with

4.5 Hz geophones

Locational data collected using a Juniper Sysiems Gecde
GPS equipped wilh ATLAS RTK correcbons and sei lo NAD
1983 US State Plane (Renucky Single Zone FIPS 1600)
coordinate system in US Survey feet
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El Profile E-46

Southarst Distance (feet)
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El Profile Description:

The interpreted top of sandstone is partially imaged near the base of the profie and is absent by 100 feet along the profile. The interprated rock
surface s undulating indicating differential dessolution and potential coflapse of deaper mestone units and is likely the source of the sinkhole.
Ma limastons is maged in this profile. No air- or clay-filled voids or fractures are interpreted from this profile.
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Overburden
Materals

Burfizial Karsl Faature
(approximaia)

El Profile Alignmant
(approximaie)

interpratad Top of Sandstone

P, S Interprated Top of Limesione

Notes

Geaphiysical investigation conducted January 3-8, 2025
using a GF Instruments ARES Il sfectrical resistivity mater
and & Geomelrics Geode seismograph equipped with

4.5 Hz geophones,

Locatioral data collected using &.Juniper Systems Geoda
GPS equipped with ATLAS RTK cormrections and set to NAD
1983 US State Plane (Kentucky Single Zane FIPS 1600)
coordinale system in US Survay feel.
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El Profile Description;

The intarpreted top of sandstone is weli-maged across this profile and is relatively flat-tying. Interpreted limestone is present in some sections, but displays
highly wanable apparent resistivilies indicating & range of compets within the rock. Additionally, desper portions of the fmesions d:sphsy anomalously low
apparent resistivilies suggesting thal the rck is highly weatherad and fractured, porous or vuggy, and saturated at these depths, This is most prominent
beneath the sinkhele mapped from 140 to 340 feel along the profile whers dlmast ne competen! imestene s imaged. All three surficial karst featuses are
Interpratad 1o be caused by the downward movemant of malenals and subseqguent differential selllement of near surface materlats into fractures, vouds, and
wizgs within the limesione. No ai-filled voids or fractures are interpreted from this profile.
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Surficial Karst Fealira
(approximata)

El Profile Alignment
{approximate)

# 7 ~ = Inferpreted Top of Sandstone
< = = |nerpreied Top of Limestong

MNotes

Geophysical imestigation conducted January 3-8, 2025
using a GF |nstruments ARES || electrical resistivity meter
and a Geometrics Geode seismograph equipped with

4.5 Hz geophones.

Lecationa! data coflected using a Juniper Systems Geode
GPS equipped with ATLAS RTK comections and sat ta NAD
1983 US State Plans {Kentucky Single Zone FIPS 1600)
coordinale systam in US Survay festl,
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Glen Dean Limestone
Hardinsburg Sandstone

Haney Limesione Member
{Gaolconda Formation)

Big Cify Sandstone Member
{Galcanda Formation)

Beach Creek Limestone
{Galcanda Formation)
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Boln the nterprated sondsiane and imestone top of rock are imaged in this profile, which is consiatent with this EI profiles proxsmity

1o the documaented gectogic contact. Both bedrock profides are inconssient and uneven, suggesting differential settlement from
waathering and dissolution of the Haney Limestone member below. Just below the open sinkboles, three skghtly resistive columns
extand lowards the surface from the interpeoted sandstone. These columng may represent pathways throwgh which sediment is negrating
downward info karst features within the Maney Limesione member. Mo air-filled voids or fractures are interpreted in this El profile.
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El Profile Alignmant
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# T = = Interpreted Top of Sandstone

# = = Interpreted Top of Limastone

Geophysical investigation conducted February 21-26, 2023
using a GF Instruments ARES Il electrical resistivity meter
and a Geocmelncs ES-2000 seismograph equipped with

4 5 Hz geophones.

Locational data coliectad using a Trimble GeoTXH GPS,
post-processing differential cormections, and sel to NAD
1883 LIS Stale Plana (Kentucky Single Zone FIPS 1600}
coordinate systerm in US Survey feel.
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El Profile E-49
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El Profile Description:

Bazad on the gealsgic map, this peafils appears o ba inzsted within the Hanay Limastana: howevar, no imestians s imagad in tha El data. The tap af sandstana i3 mappad zeross
\ite profile and is highly imegular. Towards the end of the El profile, the inlerpreted sandslone appears ta be &t or very rear the ground surface. Beneath the open sinkholes, a
refatively deep sag |s presant in the interpreted sandstone rock surface suggesting setlement from karst feature collapse in the deeper Haney Limestong member. The highly imegular
sandstone imaged ol approximataly 78 faet aldng the profile, appears to show a small section of solated collapse and may serve as a fulure pathway for the downward movement

of sedimenl. This feature is interprated as a clay-Miod void or fraciure zone within the sandsione; however, the mechansm for the interpreted sandstone collapse lies in the deep
soluble imesione. Ma airdilled voids or fractures are interprated from this profile '
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The apparent resistivities measured in this profile are consistent with interpreted sandsione indicating that sandstone s present at or near the surface. Mo imestone L]
i imaged in this profile. Directly beneath the open sinkhole, a pockel of very low apparent resistivities is interpreted as a saturated, clay-filled ihrough featurs and o

appears to connect lo a larger featura that extends lowards the end of the profile. This exended low-resistivity fealure s inlerpraled as a section of sandstone
containing clay-filled/ssturated fractures. Althcugh fimestone is not imaged, this sandstone fracture zone s likely related to deapar karst within underlying limestons. Legend
Mo a@ir-filled vowds or fractures are interpreted from this profile.
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Gaophysical investigation conductad January 3-8, 2025
using a GF Instruments ARES I electrical resistivity meter
and a Geomelrics Geode seismograph equipped with

4.5 Hz geophones,

Locational data collected using a Juniper Systems Geode
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The interpreled top of sandstone is imaged by this profile and displays highly vanable slevations and appears to dip deeper than the profile imaging
depth by 110 feet along the prafile. Limestane is not imaged in this profile. The variability of the sandstone efevation is indicalive of deeper imesions
collapsa of diffetential dissoluton. Beneath the sinkhole 5 a pocket of sightlly slovated apparent resistivities interpreted as poodly consolidated or dryer
sediments related to differential seltbernent into sandslone fractures. Mo air-filled voids or lractures are interprated from this profile.
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Geophysical investigation conducted January 3-8, 2025
using a GF Instrumenis ARES || slectnical resistivity mater
and a Geomelrics Goeode seismograph equipped with

4.5 Hz geophones.

Lecational data collected using a Juniper Systems Geode
GPS equipped with ATLAS RTK comections and set to NAD
1983 US State Plane (Kenlucky Singla Zone FIFS 1600)
coordinate system in US Survey faet,
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Propased Praject Intarnal Road

Electrical imaging Profils
farrow indicates direction)

1-D MASW Test Location
Gaotechnical Boring Lacation
(Westwood - Appendix B)
Geatechnical Bonng Location
(RRC - Appendix A)
Geatachnical Test Pit Location
(RRC - Appendix &)
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Karst Faature - Opan Sinkhole
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[Gelconda Farmation)
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(Goloonda Formation}
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‘Geophysical Investigation conducted February 21-28, 2023, and January
3-8, 2026 using a GF Instruments ARES Il elactrical rosisti

Geometrics ES-3000 , 8 Geomatrics Gaode

seismeograph and 4.5 Hz mpbmu

Locational data collected using a Juniper Systems Geoda GPS equipped
with ATLAS RTK corections and a Trimble Geo7XH GPS, All focational
datais set to NAD 1983 US State Plane {Kentueky Singte Zone FIPS 1600)
‘coordinate system in US Survay fael.

Lo<ations are approximate,

Geologic Map Source:

Kentucky Geological Survey, (2022}, Spatial Database of the Mattingly and
Hardinsburg Quadrangles, Kentucky-Indiana. Kentucky Gealogical Sociaty.
‘Online.

DEM Data Source:.

KyFromAbave 5 foot Digital Elevation Madel. Kentucky Division of Geographic
Infarmation.

DEM Contour Intarval: 2 feet
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Mo rock is imaged i this El profile and the prafile is inferpreted o map saturaied soils to depth. Mo air- or clay-filled voids or fractures ane
interpreted in this E| profile and the source of the depression ig ikely related to karst within deeper imestone units.
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Geophysical investigation conducted February 21-26, 2023
uging a GF Instruments ARES I electrical resistivity meler
and a Geomedncs ES-3000 seismograph equipped with

4 5'Hz geaphaones.
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41883 US State Plana (Kentucky Single Zone FIPS 1600)
coordinate system in US Survey fest
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4,706,530

Logend
New Frontiers Solar Park Permitied Areas

Propesed PV Amays

Proposed AC Collection System
Proposed Projact Fenceling
Proposed Project Internal Road

Electncal Imaging Profile
{arrow indicates direction)

1-D MASW Test Location

Gesotechnical Baring Localan
(Weshwood - Appendix B)

Geotechnical Boring Location
{RRC - Appandix A)

Geotechnical Test Pit Location
{RRC - Appendix A)

4,706,810

4,706,690 AT06.770 4,706,850 4.706,930

Karst Feature - Depression
{Field identificaton)

Karst Feature - Sinkhale
(Fieid identification)

Kars! Feature - Open Sinkhole
(Fledd identification)

Pond
(Fietd identification)
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Hardinsburg Sandstone

Haney Limestone Mermbar
(Goleonda Formation)

Big Clifty Sandstone Member
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{Golconda Formation)
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MNotes

Geophysical investigation condicted February 21-26, 202

3-8, 2025 using a GF Instruments ARES |l slectrical resistivity meter, a
rics ES-2000 seismograph. & Geomatrics Geode 24-channel

selsmograph and 4.5 Hz geophanes

Locational data collected using a Junipar Systems Geode GPS equippad
with ATLAS RTK comections and a Trimble Geo7XH GPS, All lecational
data Is set to NAD 1963 US State Plane (Kentucky Single Zone FIPS 1600}
coomdinate system in US Survey feal

Locations are approximate

Geolagic Map Source

Kentucky Geological Suruy (2022, Spatial Database of the Mattingly and
Hardinsbura Guadrangles. Kenlucky-Indiana. Kentucky Geological Soclety.
Onling.

DEM Data Source.
KyFramAbove 5 hat Degital Elevation Modal. Kentucky Division of Geographic
Infommation.

DEM Contour Intencal: 2 feat
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Map Scale: 1 inch = 80 feat
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is presant, i is inlarprated to be highly saturated. The source of the depression is unclear as rock is not imaged, however, it is possible

that this feature is related io sediment piping aleng potential drainage ble that may be within this agnouliural feld. No air- or clay-filled 2
wods or fracturas are interpreted from this profile 15
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Geophysical investigation conducted January 3-8, 2025
using a GF Instrumants ARES || electrical resistivity mater
and a Geomelrics Geode seismograph equipped with

4.5 Hz geophones

Locational data collected using & Juniper Systems Geods
GPS equipped with ATLLAS RTE correclions and set to NAD
1983 US State Planae (Kentucky Single Zana FIPS 1600}
coordinate system in US Survey feet,
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Geologle Units Legend (Descending Age)
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Proposed PV Arrays

Proposed AC Collection System
Proposed Project Fancaline

Propased Project Intsmal Road

Electrical Imaging Profile
(arrow indicates direction)

1-D MASW Test Location

Geotechnical Boring Location
(Westwood - Appendix B)

Geotechnical Bonng Location
(RRC - Appendix A}

Geotechnical Tes! Pit Location
(RRG - Appendix A)

Harst Feature - Depression
{Field dentification)

Karst Feature - Sinkhole
{Fieid identification)

Karst Feature - Open Sinkhole
{Field centification)

Fand
{Fieid identification)
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Big Clifty Sandstone Manber
(Golconda Formation)

Beech Creek Limestone Member
(Golcanda Formaticn)
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{Geophysical Investigation conducted February 21-26, 2023, and January
3-8, 2025 using a GF Instruments ARES || electnical resistivity meter, a
Geometrics ES-3000 seismograph, a Geometrics Geode 24-channel
saismograph and 4 5 Hz geophones,

Locational data coflecied using a Juniper Systems Geods GPS eq

with ATLAS RTK cofrections and a Trimble GeoTXH GPS. Al I.nmllmﬂ
‘data is set to NAD 1583 LIS State Plane (Kentucky Single Zone FIRS 1600}
coordinate system in US Survay feel.

Locations are approximate,

Gealagic Map Saurce:
Kentucky Gealogical Survay. (2022), Spatial Databasa of the Mattingly and
Hardinsburg Quadrangles, Kentucky-indiana. Kentucky Geological Socialy.

DEM Data Source:
KyFramAbave 5 foot Digital Elsvation Model, Kentucky Division of Geographic
Infarmation.

DEM Contour Interval 2 faet
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El Prefile Desaription:

This profile measured very low apparent resistivities o deplh inlerpreted as saturated soils. Mo rock s imaged in this profile. If rock
& present, it is interpreted to be highly saturated. The source of ihe depression is unclear as rock i interpreted to be melated 1o
collapse of deaper imesione units. No air- of clay-filled vouds or fraciures are interpreted from this profile.
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Geophysical mvestigation conducted January 3-8, 2025
using a GF Instruments ARES I} electrical resistivity meier
and a Geomaolncs Geode selsmograph aquipped with

4 5 Hz geophonas.

Locatonal data collected using & Juniper Systems Geode
GPS equipped with ATLAS RTK corrections and set to NAD
1883 US State Plane (Kentucky Single Zonse FIPS 1600)

coprdinate system in US Survey feet
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Clover Creek Solar Project LLC d/b/a New Frontiers Solar Park
Second Set of Supplemental Responses to Siting Board Staff’s First Request for Information
Case No. 2024-00253
Request No. 42:

Provide a map highlighting all construction entrances to the Project site and all roads proposed to
be used.

Original Response to Request No. 42:

Please see the attached map showing proposed construction entrances and roads.

Supplemental Response to Request No. 42:

Please find the updated construction roads and entrances map attached, depicting access roads

unintentionally omitted in the map submitted as part of Original Response to Request No. 42.

Responding Witness: Jesse Eick
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Clover Creek Solar Project LLC d/b/a New Frontiers Solar Park
Second Set of Supplemental Responses to Siting Board Staff’s First Request for Information
Case No. 2024-00253
Request No. 53(a):

The proposed project site is transected by multiple pipelines, including: A Texas Gas 26” natural
gas main pipeline, a Texas Gas 16” natural gas pipeline, and an Owensboro, Catlettsburg Crude
24” crude oil pipeline. Provide:
a. Any communication with the owners of these pipelines and any concerns that were
raised.

Original Response to Request No. 53(a):

a. Project representatives communicated with pipeline owners regarding proposed
encroachment agreements and setbacks for the Project, including representatives of
Marathon Pipe Line LLC and Boardwalk (Texas Gas) Pipelines. Communications included
details regarding pipeline locations and possible terms for encroachment agreements.
Communications with the pipelines are currently being reviewed for confidentiality under
federal and state laws and will be produced at a later date.

Supplemental Response to Request No. 53(a):

a. Please see attached.

Responding Witness: Jesse Eick




Jeanne Brehm

EDPR

Execution Civil Engineering

1501 McKinney Street, Suite 1300, Houston, TX 77010, United States
T +1(832)840-5285

Sl >

Please reply during your own working hours and consider the environment before printing.

From: CHASE GLOTFELTY <CHASE.GLOTFELTY@EDP.COM>

Sent: Wednesday, November 6, 2024 1:33 PM

To: JEANNE BREHM <JEANNE.BREHM@EDP.COM>

Subject: Fw: Marathon Pipe Line-Breckinridge county, KY Skillman property

Here is the Marathon email chain. requirements are at the bottom.

Chase Glotfelty
EDPR
PD-IN&KYI

1501 McKinney Street, Suite 1300, Houston, TX 77010, United Stales
T +1(346)353-4273

@ oo

Please reply during your own waorking hours and consider the environment before printing.

From: Durnal, DennisW. < _ ..., .

Sent: Friday, October 18, 2024 2:57 P

To: CHASE GLOTFELTY <CHASE.GLOTFEITY@EDP.COM>

Cc: LANDON REDMON <LANDON.REDMON@EDP.COM>; JESSE EICK <JESSE.EICK@EDP.COM>; JEANMNE BREHM

<JEANNE.BREHM @ EDP.COM>
Subject: Marathon Pipe Line-Breckinridge county, KY Skillman property

Chase,

Attached is a word version of the Encroachment Agreement per your request. [f your team
makes any changes for our review and possible consideration please make sure they are
redlined/tracked for efficiency.

Thanks,



Llerares Ldwsral 111

Marathon
ARATHOA | Pipe Lineuc

Seniar Right-of-Way Specialist
Marathon Fipe line LLC

“Short term thinking has long term conseguences”

Fram: Durnal, Dennis W. <

Sent: Thursday, October 10, 2024 11:02 AM

To: CHASE GLOTFELTY <CHASE.GLOTFEITY@EDP.COM>

Cc: LANDON REDMON <LANDON.REDMON@EDP.COM>; JESSE EICK <JESSE.EICK@EDP.COM>; JEANNE BREHM
<JEANNE.BREHM@EDP.COM>

Subject: Marathon Pipe Line-Breckinridge county, KY Skillman property

Thank you Chase, if you have a copy of the memorandum and could share | would appreciate
it. In our agreements we define how the counterparty has property rights in a certain parcel of
land. If it's the landowner, then we would reference the deed and recording information etc. if
it's a counterparty that doesn’t own the land but owns the “encroachment” then we reference
their easement or their lease/what gives them their rights etc to prove that they have the right to
enter into the agreement with us. Any information you can provide would help, however | wont
let that hold me up from drafting this and getting it submitted today to keep the process moving.
We can continue to work through those details.

Thanks,

p,@fzfzz& Z?mzfmx/IH

Marathon
Pipe Line uc

Senior Right-of-Way Specialist
Marathon Pipe line LLC

e

“Short term thinking has long term consequences”

From: CHASE GLOTFELTY <CHASE.GLOTFELTY@EDP.COM>
Sent: Thursday, October 10, 2024 10:56 AM

To: Durnal, Dennis W. < ;
Cc: LANDON REDMON <LANDON.REDMON@EDP.COM>; IESSE EICK <JESSE.EICK@EDRP.COM>: JEANNE BREHM
<JEANNE.BREHM@EDP.COM>

Subject: [EXTERNAL] Re: Marathon Pipe Line-Breckinridge county, KY Skillman property




Good Morning Dennis,
| will get the address over to you shortly.

As for the agreement on this property. Yes, this property is under a lease with us. | can't share
the full lease as it contains language that is private between EDPRNA and the Landowner.
Alternatively, if you tell me what information you need from the agreement, | can ask our legal
team if its okay to share. There is also a Memorandum that is recorded with the county and is
public information if that would be helpful.

Chase Glotfelty
EDPR
PD-IN&KY |

1501 McKinney Street, Suite 1300, Houston, TX 77010, United States
T +1(348)353-4273

il >

Please reply during your own working hours and consider the environment befare printing.

From: Durnal, Dennis W. <
Sent: Thursday, October 10, 2024 9:39 AM

To: CHASE GLOTFELTY <CHASE.GLOTFELTY@EDP.COM>

Cc: LANDON REDMON <LANDON.REDMQON@EDP.COM:>; JESSE EICK <JESSE.EICK@EDP.COM>; JEANNE BREHM
<JEANNE.BREHM@EDP.COM>

Subject: Marathon Pipe Line-Breckinridge county, KY Skillman property

Chase,

Starting on the encroachment agreement, what is the mailing address for Clover Creek Solar
Project LLC and also what are the property rights you hold in the property. Is it via a lease |
assume? Are you able to provide any information on that lease sa | can reference that in our
agreement. Either by copy of the agreement, recording information, title of the agreement the
landowner executed etc.

Thanks,
pm;%}; Lerreal 11

Marathon
:.;. Pipe Lineuc

Seniar Right-of-Way Specialist



Marathon Pipe line LLC

“Short term thinking has long teym consequences™

From: CHASE GLOTFELTY <CHASE.GLOTFELTY@EDP.COM>

Sent: Tuesday, October 8, 2024 1:57 PM

To: Durnal, Dennis W, <

Cc: Hoffman, Brad <, el Wilsan, Cory M.

<t LANDON REDMON <LANDON.REDMON@EDP.COM:>; JESSE EICK
<JESSE.EICK@EDP.COM>; JEANNE BREHM <JEANNE.BREHM@EDP.COM>

Subject: [EXTERNAL] Re: Marathaon Pipe Line-Breckinridge county, KY Skillman property

Hi Dennis,

Understood. The entity's name is "Clover Creek Solar Project LLC d\b\a New Frontiers Solar
Park a Delaware limited liability company". As for the crossings, there will be underground
collection crossings AND permanent access drive.

One | have more information on actual locations 1 will be sure to share that with you ASAP.

Best,
Chase

Chase Glotfelty
EDPR
PD-IN &KY |

1501 McKinney Street, Suite 1300, Houston, TX 77010, United States
T +1(346)353-4273

Einll >

Please reply during your own working hours and consider the environment before printing.

From: Durnal, Dennis W,
Sent: Tuesday, October 8, 2024 10:44 AM
To: CHASE GLOTFELTY <CHASE.GLOTFELTY®EDP.COM>

Cc: Hoffman, Brad < - = . Wilson, Cory M.
< ; LANDON REDMON <LANDON.REDMON@EDP.COM:>; IESSE EICK

<JESSE.EICK@EDP.COM>; JEANNE BREHM <JEANNE.BREHM@EDP.COM>
Subject: Marathon Pipe Line-Breckinridge county, KY Skillman property

Chase,



We do have form but each agreement is situationally different due to each
project/encroachments being different. | will have to draft the agreement and then route
through my law team for review and approval before | send it to you. This can take +/- 30 days.
Can you please supply me with the entity information that | can put on the agreement and |
know you want to cross us with electric but will you need to be crossing us with a permanent
access drive that will be utilized for the solar farm?

| go on vacation starting Friday for a week but can get the agreement drafted and submitted into
the queue for my law group to review to get the process started.

Thanks,

Dererees wsral I1I

Marathon
Pipe Lineuc

Senior Right-of-Way Specialist
Marathon Pipe line LLC

“Short tern: thinking las long ferm consequences”

From: CHASE GLOTFELTY <CHASE.GLOTFELTY@EDP.COM:>

Sent: Tuesday, October B, 2024 11:37 AM

To: Durnal, Dennis W. <t

Cc: Hoffman, Brad < Wilson, Cory M.

. LANDON REDMON <LANDON.REDMON@EDP.COM>; JESSE EICK
<JESSE.EICK@EDP.COM>; JEANNE BREHM <JEANNE.BREHM®@&EDP.COM>

Subject: [EXTERNAL] Re: Marathon Pipe Line-Breckinridge county, KY Skillman property

Dennis,

I hape all is going well. Do you have a draft form of the crossing/encroachment agreement that
you can send me? | would lave for our Legal team and Engineering team to review that while
we work to get the other information needed.

Once we have reviewed this in full, it might be helpful to set up a meeting for any questions we
might have. Once | have more information on this, | will reach out to try to set something up.

Thank you for your help and talk soon.

Best,
Chase

Foryewisbles

Chase Glotfelty
EDPR
PD-IN &KY |



1501 McKinney Street, Suite 1300, Houston, TX 77010, United States
T +1(346)353-4273

= inll >

Please reply during your own working hours and consider the environment before printing.

From: CHASE GLOTFELTY <CHASE.GLOTFELTY@EDP.COM>

Sent: Friday, Septemher 27, 2024 1:05 PM

To: Durnal, Dennis W, <

Cc: Hoffman, Brad < " Wilsan, Cory M.

< >; LANDON REDMON <LANDON.REDMON@EDP.COM>

Subject: Re: Marathon Pipe Line-Breckinridge caunty, KY Skillman property

Dennis,

Thanks so much for getting back to me with all this information , it is incredibly helpful. | am
going to look through these requirements today and get them over to our engineering team.

| will have some full up questions once they review this, | assume, so | will reach back out early
next week if that's okay.

Again, | appreciate this information and look forward to working with y'all. Have a great
weekend.

Best,

Chase

Chase Glotfelty
EDPR
PD-IN&KY I

1501 McKinney Street, Suite 1300, Houston, TX 77010, United States
T +1(346)353-4273

@ oo

Please reply during your own working hours and consider the environment before printing

From: Durnal, Dennis W. +
Sent: Friday, September 27, 2024 12:40 PM
Subject: Marathon Pipe Line-Breckinridge county, KY Skillman property

Chase and Landon,

As you're aware, Brad engaged me about your proposed work and development of a solar farm
on lands where we have a 24" crude oil line (attached kmz) and easement. | will need to see
your proposed plans to review any impacts to our pipeline and easement. It sounds like from
Brad that the solar panel structures themselves will be at least +/-100’ away from the pipeline



which exceeds our minimum requirements of 50'. Any encroachments that impact our pipeline
and easement such as road/access crossings and electrical crossings will require an
encroachment agreement. Below are details pertinent to an encroachment agreement:

Encroachment Agreements

« For the agreement, | will need from you:

o Full name or legal entity information of the landowner or owner of the
encroachments, mailing address, if an LLC or corporation what state they are
associated with etc. If the owner of the encroachment is not the landowner, then |
will need to understand the dynamic the owner of the encroachment(s) has with the
parcel of land. | assume your solar company executed a lease with the landowner, |
will need some information of that lease so | can reference it in the encroachment
agreement.

o Detailed Exhibit A: depicting the crossings of the roadway and electrical lines
crossing the pipeline. This needs to be specific for the road, electrical lines, and the
pipeline and all other unneeded layers removed so the exhibit is clear, unobstructed,
and easy to interpret.

» Plan and profile cross section depicting the pipeline and its depth and the
roadway crossing over it and the separation of the top of pipe and the top of
the roadway and any current and proposed elevations.

= Plan and profile cross section depicting the pipeline and its depth and the
electrical crossings under it and the separation of the bottom of pipe and the
top of the electrical and any current and proposed elevations.

= | have attached an example of a satisfactory exhibit for reference.

Encroachment/Crossing Fee:

o We will assess a minimum fee of $7,500 for this agreement and the crossing of MPL's
pipeline and easement with your encroachments. This fee assists in helping recover
some of the costs that MPL will incur due to your project. Some of these items include the
reviewing of plans and exhibits, MPL's time for corresponding ,drafting, facilitating, and
administering of associated agreement, engineering review, and numerous onsite field
inspections that will occur during your project. Our technician will periodically monitor the
work around us and be onsite for any work that directly impacts us to ensure the safety of
the pipeline and see that our requirements are being adhered to throughout the entirety of
your project.

» The above fee assumes that this will cause us moderate labor burden. If for some reason
your project changes and becomes more complex for MPL and causes excessive labor
burden, then the fee may be reassessed and increased.

| don't believe | have spoken with anyone on this development prior to now, so below are our
requirements for proposed Solar Farm Developments around Marathon Pipe Line assets:

» No solar panels, panel appurtenances, batteries, battery storage, tower
foundations, equipment buildings, engineering works or permanent structures will
be allowed within 50’ either side of MPL

o We will have a clear and unobstructed easement for 50 feet either side so we
can exercise our easement rights.

» No electric lines to parallel within 50’ of MPL

» Proposed electrical lines to maintain a separation of 24" below MPL pipelines for 25' either
side of the pipeline if open trench excavated

o The electrical lines will need to be placed in steel casing 10’ either side of MPL OR
placed in pvc conduits and covered in 4" of red dye concrete for 10’ either side of
MPL

o caution tape placed 12" above the electric lines



o lines shall cross at perpendicular angle of S0 degrees but in no event shall it be less
than 60 degrees.
48" of separation below our pipelines if bored in
o If installed via bore: the pipeline depth must be positively verified first and foremost
and before the boring takes place a “sight” hole will need to be dug down 48" below
the bottom of our pipeline depth at least 15’ before our pipeline to ensure that the
proper bore depth is obtained
o lines shall cross at perpendicular angle of 90 degrees but in no event shall it be less
than 60 degrees.
» No poles, guywires, splice boxes, anchors, ground rods, energized equipment, or
mechanical supports within 50’
» Overhead electrical cables
o must maintain a 60-80-degree perpendicular crossing angle
o must maintain a minimum height of 20’ above grade for 25' either side of pipeline
 After construction of any electric cables with greater than 13.8kV, MPL will investigate the
possibility of induced current to the pipeline and if alternating current is evident, the
crossing party is responsible for the cost of mitigating the AC interference
» Proposed permanent driveways/roadways

o Permanent Roads/Drives will not be allowed to cross over MPL without executing an
Encroachment Agreement

o Our Region Integrity Engineer will perform an evaluation of the crossing design to
verify that the proposed crossing will not cause an excessive amount of stress on
the pipeline.

= We require a minimum 48" of cover over our pipeline for any proposed road
crossings, however the Region Integrity Engineer may determine that
additional cover or other measures are necessary to provide adequate
protection for the pipeline and that will be the responsibility of the crossing
party to provide that additional protection and have it approved by MPL first.

o Roadways shall not parallel within 50’ of MPL.

» Temporary Road Crossings axle loads less than 15,000 pounds

o Equipment with tracks is preferred over tires

o In general vehicle crossings for axie loads up to 15,000 pounds a minimum of 48
inches of cover over the pipeline is required.

o Site conditions(Such as damp soul), determined by an MPL Representative, may
require matting the crossing location or providing additional cover to compensate for
soil displacement due to subsidence of tires.

« Temporary Road Crossings axle loads more than 15,000 pounds

o The crossing design requires evaluation by our MPL Integrity Engineer to verify that
the installation/crossing will not cause an excessive amount of stress on the
underlying pipeline

o If the MPL Integrity Engineer determines that matting is required:

= Mats should be placed on a minimum of 2 feet undistributed earth above the
pipeline and oriented with the timbers perpendicular across the pipeline.

= Mats are placed to cover the complete width of the proposed crossing.

= MPL's pipeline should be protected from excessive stress by placing 1-foot
thick mats over the line.

= Crushed stone may be distributed over the mats to complete the crossing.

= Or designed air bridge to mitigate stress on the pipeline.

= Alternate means of protecting the pipeline shall be approved by the MPL
Integrity Engineer.

= We will need all equipment spec sheets for anything over 15,000 pounds for
stress analysis calculations

« When any crossings are to take place over MPL, an MPL representative will need to be
contacted and be onsite



= No equipment or materials will be staged/stored within MPL’s easement area
without MPL’s expressed written permission
« Proposed Fencing:
o Posts must be a minimum of 5 ft from pipeline
Must cross at a 60-90-degree perpendicular angle
o Must not parallel any closer than 10 feet from MPL
MPL shall be allowed to daisy chain a lock onto a gate for access to our pipeline

o]

(=]

Thanks,
Dennis Zerreal 111

Marathon
:_3 Pipe Line uc

Senior Right-of-Way Specialist
Marathon Pipe line LLC

“Short term thinking has {ong term consequences”

From: CHASE GLOTFELTY <CHASE.GLOTFELTY@EDP.COM>
Sent: Thursday, September 26, 2024 4:40 PM

To: Hoffman, Brad <kbhoffman@mplx.com> _
Cc: LANDON REDMON <LANDON.RECMON@EDP.COM>
Subject: [EXTERNAL] Call Follow Up

Brad,

Thanks for taking the time to talk today, it was incredibly helpful.

All of my contact information is below, and | have CC'ed my colleague Landan on this email
chain as well. When you get a chance, could you please forward my information along to
Dennis so we can get the Encroachment Agreement started.

| am also working to follow up on the other questions you asked.

Thanks again and have a great day.

Best,
Chase

Chase Glotfelty
EDPR
PD-IN&KY |



1501 McKinney Street, Suite 1300, Houston, TX 77010, United States
T +1{346)353-4273

@ 0o

Please reply during your own working hours and consider the environment before printing.

CONFIDENTIALITY NOTICE:

This message and the attached files may contain confidential and/or privileged informatian, which should not be disclosed, copied, saved or
distributed, under the terms of current legislation.

If yau have received this message in errar, we ask that you do not disclose or use this information. Please notify the sender of this error, by
email, and delete this message from your device.

AVISO DE CONFIDENCIALIDADE:

Esta mensagem e os ficheiros em anexo podern conter infarmacao confidencial efou privilegiada, que ndo devera ser divulgada, copiada,
gravada au distribuida, nos termos da lei vigente.

Se recebeu esta mensagem por engano, pedimaos que ndo divulgue nem faga uso desta informacao. Agradecemaos que avise o remetente da
mesma, por correio eletrdnico, e apague este e-mail do seu sistema.

AVISO DE CONFIDENCIALIDAD:

Este mensaje y los archivas adjuntos pueden contener informacidn confidencial y/o privilegiada, gue no deberd ser divuigada, copiada,
guardada o distribuida de acuerdo al cumplimiento de la ley vigente.

Si ha recibido este mensaje por error, le pedimos gue no divulgue o haga uso de esta informacién. Le agradecemos que natifique el error al
remitente envidndole un carreo electrdnico y elimine este email de su dispositivo.



DQutlook

Fw: New Frontiers Solar Project: Encroachment Agreement (Hardinsburg Operating Area)

From CHASE GLOTFELTY <CHASE.GLOTFELTY@EDP.COM>
Date Thu 12/12/2024 8:03 AM
To  JESSE EICK <JESSE.EICK@EDP.COM>

O

Renewnhleg

Chase Glotfelty
EDPR
PD-IN&KY |

1501 McKinney Street, Suite 1300, Houston, TX 77010, United States
T +1(346)353-4273

il >

Please reply during yaur own working hours and consider the environment before printing.

From: CHASE GLOTFELTY <CHASE.GLOTFELTY@EDP.COM>
Sent: Tuesday, December 3, 2024 10:27 AM

To: Carman, R A
Cc: LANDON REDMON <LANDON.REDMON@EDP.COM?>; JESSE EICK <JESSE.EICK@EDP.COM>; JEANNE BREHM
<JEANNE.BREHM@EDP.COM>; Childress, Jeffrey (Clyde) <’ > Parrott, Joy

: Wheeler, Bernice <,
Subject: Re: New Frontiers Solar Project: Encroachment Agreement (Hardinsburg Operating Area)

Kevin,
Thank you for getting back to me with all of this informatian, it is incredibly helpful.

| will work directly with Clyde moving forward, but | will keep everyone CC'ed so that y'all are in the
loop.

Have a good rest of your day.

Best,




Chase Glotfelty
EDPR
PD-IN&KYI

1501 McKinney Street, Suite 1300, Houslon, TX 77010, United Stales
T +1(346)353-4273

@ oo

Please reply during your own working hours and consider the environment before printing.

From: Carman, Kevin <I

Sent: Friday, November 8, 2024 10:30 AM

To: CHASE GLOTFELTY <CHASE.GLOTFELTY@EDP.COM>

Cc: LANDON REDMON <LANDON.REDMON@EDP.COM?>; JESSE EICK <JESSE.EICK@EDP.COM>; JEANNE BREHM

<JEANNE.BREHM@EDP.COM>; Childress, Jeffrey (Clyde) < ; Parrott, Joy
Wheeler, Bernice <

Subject: RE: New Frontiers Salar Project: Encroachment Agreement (Hardinsburg Operating Area)

Chase,

Please work directly with our Operations Area Manager Clyde Childress going forward, His contact info
is attached.

Things get initially kicked off by making an 811 call for design locates for any pipe crossings.

To answer your questions:

1 Will this agreement be executed with Boardwalk Pipelines or Texas Gas?........ This will be a
Texas Gas Level 2 permit for any road or utility crossings.
2, Do y'all have an application we will need fo fill cut?..........It is all initiated with 811 design one

calls for any crossing where we can get the locations of the crossings, locate the pipe and provide probe
depths, and establish contacts,

% Do y'all have a form crossing agreement that you use, or would you like me to provide you with
our master form that we can work off of?......... We utilize our own documents with general terms and
special provisions for the specific crossing types.

4. Finally, what specific crossing requirements do y'all have? Is there a pdf or website that houses
all of this information so that | can start populating it. This will help us provide any exhibits that are going
to be needed........| have atlached our Developer's Handbook and below is a summary of details:

a) Forroad crossings, we need to know what you will be crossing the pipelines with......... size,
weight, specs, tracked or wheeled where Joad calculations can be performed on each specific pipe size
(this determines the requirements for the road crossings). Provide drawings that clearly show the plan
view with each crossing giving the Lat/Lon in decimal degrees and also show a profile drawing that
clearly shows pipe depth of cover to the road surface. Depending on how the calculations play out with
the loading, specific pipelines may require additional fill or even possibly 8" thick concrete slabs to carry
the loading. | usually run the calculations on 90,000 Ib tractor trailers (with a max axle of 25,000 Ib) and



the largest plece of tracked equipment that will be an the project during construction (typically a CAT 330
or a CAT D-6 Dozer).
b) For electrical crossings, provide the same plan and profile view with Lat/Lon in decimal
degrees, provide the crossing type —~ Open Cut, Conventional Bore, or HDD. Provide the voltage.
1 Open Cut requires a minimum of 2' of clearance, crossing at a constant
grade, wires be inside PVC, and the PVC encased in red dyed concrete at least 6" thick for the width of
the trench.

2 Conventional Bare requires a minimum of 5' of clearance at a constant
grade. Windows must be excavated on each side of the pipeline to verify the vertical separation.
3. Horizontal Directional Drill (*“HDD") requires a minimum of 10’ of clearance,

crossing the easement at a constant grade with no vertical bends inside the ROW. Utilization of a
magnetic tracking head on the pilot bit to verify the exact locations of the crossing vertically and
horizontally.

4, Airial crossings require a minimum separation of 30’ from the low wire to the
natural ground.

5. Any communication line crassings would be the same requirements as
above, but we would require orange dyed concrete if open cut.

Please reach back out to me if you have any other questions, but make sure to start the process with an
811 call for the crossing locations.

Kevin L. Carman
Encroachment Project Manager
Boardwalk Pipelines

Office Location:

From: CHASE GLOTFELTY <CHASE.GLOTFELTY@EDP.COM>

Sent: Thursday, November 7, 2024 5:06 PM

To: Carman, Kevin -

Cc: LANDON REDMON <LANDON.REDMON@EDP.COM?>; JESSE EICK <JESSE.EICK@EDP.COM=>; JEANNE BREHM
<JEANNE.BREHM@EDP.COM>

Subject: EXT: New Frontiers Solar Project: Encroachment Agreement

EXTERNAL EMAIL: PROCEED WITH CAUTION.

This e-mail originated from outside Boardwalk Pipelines. Do not respond, click on links, or open attachments
unless you recognize the sender or know the content is safe. If this email looks suspicious, report it to the Service
Desk.

Afternoon Kevin,

I hope all is going well. As | previously mentioned, | am starting a new email chain to specifically
talk about the encroachment agreement that we will need to execute with Texas Gas/Boardwalk
Pipelines.

| have attached the same files Jesse sent aver to you over earlier, for the sake of this email
chain.



| alsao wanted to see if you could answer a few questions for me that would help me start to
gather information.

1. Will this agreement be executed with Boardwalk Pipelines or Texas Gas?

2. Do y'all have an application we will need to fill out?

3. Do y'all have a form crossing agreement that you use, or would you like me to
provide you with our master form that we can work off of?

4, Finally, what specific crossing requirements do y'all have? Is there a pdf or

website that houses all of this information so that | can start populating it. This will help
us provide any exhibits that are going to be needed.
Any information you can provide me with will be incredibly helpful to get this process started.

Thank you for your help and have a good evening.

edp

Hengwobhies

Chase Glotfelty
EDPR
PD-IN&KYI

1501 McKinney Streel, Suite 1300, Houston, TX 77010, United States
T +1(346)353-4273

in il >

Please reply during your own working hours and consider ihe environment before printing.

CONFIDENTIALITY NOTICE:

This message and the atiached files may contain confidential and/or privileged information, which should not be disclosed, copied, saved or
distributed, under the terms of current legislation.

If you have received this message in errar, we ask that you do not disclose or use this information. Please notify the sender of this error, by
email, and delete this message from your device.

AVISO DE CONFIDENCIALIDADE:

Esta mensagem e os ficheiros em anexo podem conter informagdo confidencial efou privilegiada, que ndo deverd ser divulgada, copiada,
gravada ou distribuida, nos termos da lei vigente.

Se recebeu esta mensagem par engano, pedimos que ndo divulgue nem faga uso desta informagao. Agradecemos que avise o remetente da

mesma, por correio eletronico, e apague este e-mail do seu sistema.

AVISO DE CONFIDENCIALIDAD:

Este mensaje ¥ los archivos adjuntos pueden cantener informacidn confidencial y/o privilegiada, que no deber3 ser divulgada, copiada,
guardada o distribuida de acuerdo al cumplimienta de la ley vigente.

Si ha recibido este mensaje por error, le pedimas que no divulgue o haga uso de esta infarmacion. Le agradecemas que notifique el error al
remitente envidndole un correo electranica v elimine este email de su dispositivo.



Clover Creek Solar Project LLC d/b/a New Frontiers Solar Park
Second Set of Supplemental Responses to Siting Board Staff’s First Request for Information
Case No. 2024-00253
Request No. 64:

Provide any geotechnical reports for the project.

Original Response to Request No. 64:

A final geotechnical report is anticipated to be completed by February 2025 and will be submitted
to the Siting Board upon completion.

Supplemental Response to Request No. 64:

The Project’s final geotechnical report has been delayed. Clover Creek is currently in discussions
its EPC contractor regarding a timeline to finalize the report, which is anticipated to be in the near

term, and will file the final geotechnical report with the Siting Board upon completion.

Responding Witness: Jesse Eick
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