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Power Systems Engineering
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engineering service and customer support. We will
conduct our business in the most professional manner
possible and provide the highest quality product in a
timely manner. Our value-added engineering will be  @novative solutions aligned
recognized and provide the opportunity to earn our  with rigid standards and
customers’ confidence. We will use proven technology
to create advanced power systems designs to support
the development of the safest and most reliable
systems for our clients.

Wells Engineering delivers

best engineering practices.
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KY State Board on Electric Generation and Transmission Siting ENGINEERING

The present document is the Final report prepared for the Solar Generation siting project of AEUG
Madison Solar, LLC who is applying for a certificate of construction for an approximately 100MW
Merchant Electric Solar Generation Facility in Madison County, KY.

1.1 Scope

As part of the personal service contract for the ‘Generation Siting Board Fall 2020, between The
Commonwealth of Kentucky Energy Environment Cabinet/Public Service commission and Wells
Engineering, in the matter of the order issued for case number 2020-00219, Wells Engineering
was appointed to review the Application documents and the Site assessment report submitted
by the applicant as per the Kentucky Revised Statutes KRS 278.706 & KRS 278.708 and submit a
Final report on the Solar Generation Siting for the application for a construction certificate by
AEUG Madison Solar in Madison KY.

Wells Engineering performed the review of the Application documents and the Site Assessment
report submitted by the applicant by assigning it to the Senior Engineers and Designers at Wells
Engineering and also by hiring experts as per different requirements of the siting project as seen

by Wells Engineering.

Wells Engineering contracted ‘Clover lake Consulting Services’ for Noise & Environmental

assessment and Mary McClinton Clay, MAI for the review on impact on property values.

1.2 Reference Document
The following documents are referenced for the creation of this document.

i. Commonwealth of Kentucky Order for Case no. 2020-00219

ii. Site Assessment Reports Vol.l, Vol.ll and Vol.lll for Case No. 2020-00219 by AEUG
Madison Solar, LLC, KY

iii. Kentucky Revised Statutes?, KRS 278-706, 708, 710

iv. Exhibit A - Updated site plan, ‘Madison Solar General Layout’
#C02245_P_AE_EN_LYT_CWS_980000001 Rev.1.9

v. Madison Solar Single Line Diagram (Preliminary) #XXXX-DWG-HVS-101-000003 Rev.A

Vi. Responses to RFI-l, provided by AEUG Madison Solar LLC, Case No. 2020-00219

! For UpToDate statutes, reference, https://apps.legislature.ky.gov/law/statutes/chapter.aspx?id=38583
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. ‘ )
2 Solar Electric Power — ‘Know-how

We all know that the energy from Sun is received on earth in the forms of heat and light. The
light energy we receive can be converted into electricity by using something called a Solar Cell or
a PV Cell. PV is the short form for the term PhotoVoltaics. As a solar cell produces Electric ‘Volts’
from the ‘Photons’ of the sunlight and so is the name given to it.

A simple solar cell is relatively small in size and can only produce couple watts of electricity, which
is not sufficient for utilization. In order to increase the power production, several cells are
combined together to form a ‘Solar Module’, which can produce sufficient levels of electric
power. A systematic arrangement of Solar modules is called a ‘Solar System’.

SOLAR CELL 'SOLAR MODULE SOLAR SYSTEM

fice of ENERGY EFFICIENCY

Office
ENERGY & RENEWABLE ENERGY

SOLAR ENERGY TECHNOLOGIES OFFICE

Fig. (1) Solar System!?

Now, for generating electricity for the utilization of the consumers like, industries, commercial
and general household the solar energy that comes from the solar modules has to be supplied to
the electric grid of the electricity provider in the region. And this is achieved by constructing a
Solar Power Plant with the use of a Solar System, in which the quantity and arrangement of Solar

modules is determined as per the electrical system design of the plant.

1 Picture from the official website of ‘Office of Energy Efficiency & Renewable Energy’
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2.1 Solar Power Plant

A Solar Power plant is an electric power plant constructed for generating electric power using
solar modules that produce energy using sun light. A Solar Power Plant will consist of a solar
system and the other associated electrical and plant equipment like, Inverters, Batteries,
Transformers, Switchgear, Switchyard, Power Lines, Steel and Concrete structures, Fencing,

Access ways, etc.

Necessary

Electrical
Equipment

Fig. (2) A Solar Power Plant!
Some of the commonly seen equipment in a solar power plant,

i) Steel A frame or H frame structure for the transmission lines,
ii) High voltage switches,

iii) High voltage circuit breakers,

iv) Inverters,

V) Batteries

vi) Power transformer,

vii) Surge arrestors,

viii)  CCVT’s for metering to the utility,

ix) Overhead electrical bus or cabling, and
X) Medium voltage switches.

A Solar Power plant constructed by a private entity after making power purchase agreements
with the local Electric Power grid to supply electric power, is known as a ‘Merchant Electric Solar

Power Plant’.

1 Reference the scholarly article http://holbert.faculty.asu.edu/eee463/SOLAR.HTML
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2.2 Role of Inverters

The power produced by a solar system, because of its basic principle of operation, produces the
electric power in the form of Direct Current or in short, DC. This form of DC Power is not suitable
for utilization. The electric power which is in usage is in the form of ‘Alternating Current’ or in
short AC.

A ‘Solar inverter’ or a ‘PV inverter’ is a power electronic device which converts the DC Power

Produced by the Solar system, into AC Power, to make it useful for utilization.

2.3 Role of Batteries

As a Solar system can produce electric power only when the sunlight is available. It is because of
this drawback a Solar power plant cannot produce electricity during night. In order to overcome
this drawback Solar power plants are installed with batteries so that some portion of electricity
produced by the solar modules during the day is stored in the batteries and retrieved during
night.

The Solar Modules and the Batteries function on DC. A proper combination of Solar Modules and

Batteries can produce electricity all day long.
2.4 Role of Transformers and Other associated switchyard equipment

A Transformer is an electrical power equipment which is used either to step-up or to step-down
the voltage of an electrical power source without changing the frequency of the voltage. A
Transformer is an AC power equipment.

In a Solar Power plant, the power produced by the solar modules is converted into the useful
form of AC by Inverters. The AC Power produced by inverters are at a relatively lower voltage
comparted to the voltage available at the electric power grid. A Transformer, which can step-up
the voltage to match it with the grid, is used to overcome the difference in voltages and to
establish an interconnection for the supply of power.

In a large Solar Power plant, every Inverter is installed with a Transformer locally to the inverter,
to step-up the voltage to a medium level, other than the voltage available at the grid. This is done

to form a network of Transformers to collect the power coming from each Inverter.
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This Electric network of transformers will have one high-capacity Main Transformer, which does

the final step-up for the connection with the grid.

Besides the Transformers, Solar Power plants are installed with some other electrical equipment

like,
i) Electric Switchgear
ii) Electric Bus system
iii) Electric Protection system &
iv) Electric Energy measurement system

2.5 Role of Steel & Concrete Structures, Roadways & Fencing

Steel & Concrete structures form the necessary structures for installing the Solar Modules and all
other necessary equipment. Roadways provide access for the operations and maintenance.

Fencing determines the boundary and is installed for access control and safety.

The present document, as mentioned in the previous sections, is a review report created after
reviewing the application documents submitted by the applicant, AEUG, Madison Solar, LLC.

The application submitted by the applicant consists of the following documents,
i) Application filed at the office of the Kentucky Public Service commission, required as
per KRS 278.706 (1)
i) Site Assessment report, required as per KRS 278.706 (2)(l)

In this section, a detailed discussion is made on the Initial review, Site visit and the Final review

from Wells Engineering.
3.1 Initial Review

As part of the requirements of the state order, for the applicant’s Case No. 2020-00219, Wells
Engineering, after the initial review of the application documents, provided list of questions for
First as well as Second Request for Information.

The initial review included the review of ‘Application document for project siting’ & the ‘Site

Assessment report’ submitted by the applicant.
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ENGINEERING

The corresponding documents submitted by Wells Engineering is attached as Appendix-A with

the present document.

3.2 Site Visit

As part of the requirements of the state order, for the applicant’s Case No. 2020-00219, Wells
Engineering, made a visit to site as organized by the Siting board, on March 18, 2021.

The locations visited are indicated on the site layout below.
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- Monufacturer ot dafoed | Total modles: 25994
W0 roddesstnctors: 1045427 | Tota strngs: 10222
Module poskion: "» Pmax connection point (kW):
S Structwe elvation 2 verer 1177390
LAYDOWN AR ' . T modie sie: Total peak power (W):
e ——— 2140x1,05 | Ratio Pp/en pOL
Ratio Po/Pinv cos (¢)=1: 1,067
% 5 o Sk e ockn Socr s Soke
v mote:
~ 3! Inverter: Ingecon Sun 3600TL G630 Ingecon Sun J600TL C630  SGI1SOU-MV
“\‘ W Modules/string: Ed £ 7
y o vesters: 2 1 '
L) W Strings/inverter: 84 24 282
o o strege: s 0 =
// / W modules: 15336 7668 7614
" 7 Peak power (WD) 69779 4889 34644
Mol power (CVA) 480 20 3180
Ousion pomer (k) 1520 w60 w970
Fatio PorPn cos et 1086 1066 1100
\Visit Location 6 = Strcture ourber: 14200 7100 2,50
(Existing Utility <
[Substation) i
A\ i LAYDOWN AREA
* B, &
N, £
LEGEND
BUILDABLE AREA ACCESS M4
S ROADS
|| sTRucTuRES '8
o POWER STATIONS = H;‘
l:] Ao ACCESS #2 '_!. ACCESS #3
) O&MBUILDING isit Location 5
[]  wanenouse (Blocks C1 & A14)
WATER {
FENCE
LAYDOWN AREA
P
(O  PROJECTED BRIDGES 8- /}'
S e peni B Visit
o
.. ACCESS g 7 lLocation1
FAD POWERLING ACCESS #1 (Access #6)
———  UNDERGROUND PIPELINE
REV. BASED ON LAYOUT DATE PURPOSE. oesowren [GATUM [PRGIETT DESIGNED. ORAWN CHEKED. VERSFIED APPROVED
i [ | Formeman T g MADISON SOUAR o Vo A o [
2 D o cowe e e
0 o [ ovearner | ok mecRRON 5 commimes N ‘GENERAL LAYOUT g/(‘,
= | S| ((42CCiONa) oo eroezcer——— s - e
P p— P o iy owe secmon w wa W | oor o | covem | ow

Fig. (3) Site Layout

Pictures from Site visit are shown in the following pages.
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Picture (2) Location #2 — Red House Baptist Church
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Picture (3) Location #3 — Cell Tower
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Picture (4) Location #4 — Bill Eads Road - End

Picture (5) Location #5 — Blocks C1&A14
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b ™ ]

Picture (7) Location #5 — Access #5
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3.3 Final Review & Findings

In this section a detailed discussion is made on the major aspects of the application documents
submitted for their compliance as per the statutes KRS 278.706, 708 & 710.

3.3.1 Review of ‘Site Assessment Report’

Wells Engineering reviewed the ‘Site Assessment report’ submitted by the applicant and the
corresponding findings were submitted as ‘List of Questions’ for First & Second RFI.

The documents submitted for First & Second RFI are attached as Appendix-Aaa

3.3.2 Surrounding Land Uses

Wells Engineering reviewed the Site Layout and the 2-mile vicinity maps submitted by the
applicant and performed Site Visit on Mar 18%", 2021. The finding after the site visit is discussed
below.

Findings on the Site Layout & 2-Mile vicinity maps

1. Red house Baptist Church: On the Site Layout & the 2- mile vicinity maps, the Red house
Baptist Church on Red house road shall be identified. Reference picture #2

2. Water bodies: On the site layout all the water bodies like ponds, lakes, creeks shall be
identified. Reference the below picture for a pond near the cell tower.

Picture (8) Pond near the cell tower
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3.3.3. Legal Boundaries

After reviewing the legal descriptions of the land submitted as part of the application documents
with the Madison County PVA, the following finding were made.

Findings on the Legal descriptions

1. Addresses of the Landowners: For several parcels of the land, Where LLCs are formed, the
addresses of the LLCs shall be updated on the legal descriptions.

2. Insufficient info on Parcel numbers: Some of the Parcel numbers indicated on the Legal
descriptions of the site provided as part of the application are not found on the Madison
PVA website. Ex: #0066-0000-0008, #0065-0000-002

3. Change of Ownership/division or Formation of JV: One of the parcels of land had a JV or
LLC. And for another the division of property is different from what is found on PVA
records. These have to be updated in the legal descriptions of the application documents.
Ex: #0066-0000-0018-DA, #0053-0000-0013

3.3.4 Proposed Access Control

As per the KRS requirements KRS 278.708 (3)(a)(3), the applicant has proposed the access control
methods that are adopted for the site. However, the as per the Kentucky Energy and
Transmission siting board requirements, the applicant has to fulfill FERC & NERC requirements.
The conceptual designs do not completely address NERC requirements. Finding on Proposed
Access Control: As per NERC, the power plants that are greater than 75MW in capacity fall under
Critical Infrastructure Properties.

3.3.5 Location of Facility Buildings & Radial Tie lines

After reviewing the Site Layout and other plans submitted by the applicant and after visiting the
site, the following findings were made.

Findings on Location of Facility Buildings and Radial Tie lines

1. Nearest Access: There is only one access point, i.e., Access#5 nearer to the Warehouse &
O&M Buildings. Further to this the access #5 pass thru the substation and transmission
line. Reference the Figure. (4). Second access is available through the solar development.
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PLANT SUBSTATION

POI. SUBSTATION

T S\
/“J\‘f =
=,

AYDOWN AREA s uy

ACCESS #5

TRANSMISSION LINE

WAREHOUS

O&M BUILDING

Fig. (4) Access to the Facility Buildings

Findings on Location of Facility Buildings and Radial Tie lines (Contd...)
2. Existing Power Lines: There several existing power lines crossing the project site at several
locations. Reference the pictures (9) & (10)

Picture (9) Power Lines
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Picture (10) Power Lines

3.3.6 Location and Use of Accessways, Internal Road & Railways

As part of the site visit, major access points are visited, and the following findings were made
Findings on Location and Use of Accessways, Internal Road & Road

1. Theinternal roads are proposed to be gravel roads.

2. Rail roads are not applicable to site.
The existing bridges on the creeks may require evaluation for their load bearing

capacity.

388

E Biy Ea, ds e

£

9]

o
&
o

Red House
Baptist Church

Fig. (5) Otter creek crossing
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3.3.7 Existing or Proposed Utilities to Service the Facility

After reviewing the plot plans submitted by the applicant, it was found that the drawings do not
indicate the utilities to the facility buildings of the plant, as the drawings are prepared as
preliminary. Applicant has indicated that there are no utilities other than phone/internet
connection. Power will be derived from an auxiliary transformer in the substation. Water is not
provided as there are no employee facilities on the site.

3.3.8 Compliance with Applicable setback requirements

The KRS required setback is 2000 feet. This setback is practical for turbine-based plants and the
noise and view generated but not practical for a solar power plant. After reviewing the
applications documents and the statutes it was found that the setback distance applicable to
site is 200’ or as advised by the local planning authority. Compared to other solar
developments the current proposed setback is greater than most we have seen.

3.3.9 Evaluation of Noise levels, Impact of Road Traffic/Fugitive Dust

Wells Engineering has appointed industry leading expert for the Environmental Assessment of
site for Noise, Traffic & Fugitive dust.

The summary of findings of the expert’s review is as under,

“Based on a review of The Madison Solar Site Assessment Report Volumes | and I,
by W. Thomas Chaney of Cloverlake Consulting, all of the sections of the report
are in compliance with the intent of KRS 278.708.

There are a few areas where additional conditions are needed. These proposed
conditions are specified in Additional Mitigating Measures proposed by the
consultant on page 25 of this report.

By title these measures are

e Historic Resources

e Traffic Safety

e Fugitive Dust

e Protection of Streams in the Project Area”

The complete report from the expert is attached as Appendix-B
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3.3.10 Evaluation of Visual Assessment Report

The report is broken down into different viewpoint looking at the potential of seeing the solar
arrays. There are twelve viewpoints located that were evaluated based on the map in Figure 1
of the report. Our exploration of the site confirmed most of the report as descriptive of actual
conditions. We noted that some additional information may be of use for the board and have
included it below.

At location VP3 the report fails to mention the presence of a neighborhood to the west. From
the road looking west the subsequent pictures show the presence of that neighborhood in the
background of the picture and a singular dwelling in the foreground will have a more direct
view of the solar arrays. In the background neighborhood there are some residence who will
have partial views of the solar arrays. We believe the combination of the distance and the
existing of some many human made features already in the form of the substation and the
power lines will mean little in visual impact from that distance.

. e ” - 4

Picture (11) Location VP3
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Picture (12) Location VP4

In the region of VP4 there are a few houses that have a more significant view of the arrays. The
picture below shows one of those houses and the view behind the house where the arrays will
be. With the setback so large this should allow enough greenery to keep the impact to a
minimum. We would suggest that as the Applicant continues forward with this development
that they develop potential screening plan to break up the visual effect of the pattern of the
arrays. There may be a few additional with similar impact, however, access to their property
would have been required to gain further understanding.
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Pictures (13) & (14) Views from Boone Trail Road

Views from Boone Trail Road were not included. This is the road that runs relatively east-west
to the north of the substation on the northwest section of the property. There are some
residences along this road, but the topography is such that most of the view is obscured by a
gentle rise and the tree line along the creek.
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3.3.11 Evaluation of Compatibility with Scenic Surroundings / Potential Changes in Property
Values

Summary: While there will always be impact to the scenery of neighboring properties the
impact of this project is minimal. The combination of the topography, existing tree line, existing
human made features, and the large setback from the property line proposed by the developer
works well to minimize the impact. The major exceptions to this are the project participants
and a few other directly neighboring landowners.

Evaluation of Property Valuation Impact

The data contained in the Site Assessment Report for Madison Solar, Volumes | and |l regarding
an evaluation of the facility and its impact on property values is in compliance with the intent of
KRS 278.216. The report created by Kirkland as part of the application has 44 examples it cites
where there are relatively no impacts on land values of the neighboring properties. As we read
further in this report, we realized that the methodology for the finding in the report were
missing from the report. The report was funded by the Applicant and that all the cases cited
had the same conclusion. Our research found a large number of published materials indicating
there is little or know impact on neighboring properties to the solar farm, however, a deeper
dive showed that all these papers were funded by solar developers. Without the methodology
to use to confirm the findings we found it necessary to hire an expert appraiser to review the
report and research the cases.

Mary McClinton Clay, MAI who is long time resident of Central Kentucky and currently performs
consulting work for the Commonwealth’s department of transportation was requested to
review the report for conformity with the Uniform Standards of Professional Appraisal Practice.
The report is located in Appendix C. The report is not an appraisal estimate but an analysis of
the potential flaws with the case studies in the applicant’s report. Ms. Clay’s review points out
some inconsistencies with the case study data as well as omissions to change.

Some of the more interesting information is the number of effected property owners who
received compensation through a neighborhood agreement, or had their property directly
purchased by the developer. This does not mean that there is an actual impact, but that the
developers were attempting to remove or reduce negative responses from property owners.

In the North Star case study Ms. Clay has listed the purchase history of the most effected
neighboring properties which were purchased by the developer. The developer then flipped
the property a couple of years later at a loss. In total the seven properties listed were sold for a
total loss of $629,956 to the developer CER Land, LLC. One other interesting point is one of the
sellers of the property to CER Land, LLC bought the house back from them a year and a half
later. Common sense would conclude that there was a strong interest by some individuals in
exacting compensation from the developer over protecting the viewshed of the housing.
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Ms. Clay’s review concludes that one size fits all in appraising the actual valuation effect of the
Solar Power Plant does not work and that many more data points are needed. Further in the
report she states that there is not enough solar development to have the necessary data points.

In order to establish a third point of reference we asked our environmental engineer, Mr. Tom
Chaney, to consider the impact on valuation. Concerning the viewshed he writes the following:

The proposed Project would introduce low vertical, geometric elements that are gray in color
into a relatively rolling terrain landscape dominated by green vegetation and patches of trees
and shrubs. Visual impacts -Visual Assessment Madison Solar Project on Page 8 would vary
depending on several factors, such as the distance of the viewer from the Project and whether
views toward the Project are unobstructed or screened by vegetation, terrain, or development.
The views can be vastly different from one location to another, even in proximity, because of
the rolling terrain and vegetation. Viewers in proximity to the Project may have unobstructed
or partially screened views and include adjacent rural residences and travelers along the local
roads and highways. Existing vegetation between the solar arrays and the residences will be left
in place, to the extent practicable, to help screen the Project and reduce visual impacts from
the adjacent homes. It is anticipated that views of the Project from surrounding places (e.g.,
Richmond, Ford) would generally be screened by vegetation and structures associated with
development. Roadways and rural residential development located outside of built
communities would have elevated views towards the Project. Views would vary from
completely screened to partially screened to unobstructed. Portions of the Project that would
be visible would be seen in the context of existing development and would appear as a co-
dominant feature in the landscape setting.

There is agreement that every site is different and every property within that site is different
and to draw a consistent conclusion is difficult. To deny the property rights of those
participating in the development for the viewshed of a neighbor when there are so many other
“co-dominant” features would seem extreme. Additionally, Mr. Chaney stated that “...the solar
farm will have no impact on the value of adjoining or abutting property and that the proposed
use is in harmony with the area in which it is located.” He also noted some positive
implications to neighboring properties. These include the development of something more
intrusive to the viewshed such as a housing development, a different type of farming that is
more noxious, protection from light pollution, reduced dust, and odors, and minimal traffic
after construction.

In conclusion, there are differences of opinion as to the effect on property valuation created
from a solar power plant. We do know that some of those neighboring properties will see a
greater impact then others and that if it is significant there is nothing stopping them from
litigating their claim.
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After reviewing the application documents and performing the site visit, Wells Engineering

provides the following Recommendations & Mitigation measures.

10.

11.

12.

13.

14.

Create a Site Survey Map indicating the property boundaries. This will be a good reference
for current and future needs of the project.

Identify properties with the most effected viewshed and provide a vegetation buffer to
create a visual break.

Create an over-all plot plan indicating all water bodies, bridges, culverts, access roads,
power lines, residential and public structures, etc.

Update the property ownership records.

Provide Site access control as per NERC guidelines.

For locating the Solar Modules and Other associated equipment of the plant maintain
sufficient clearance from the existing power lines

Evaluate the existing bridges for their load bearing capacity for construction, operation,
and Maintenance.

Construct new bridge wherever required necessary.

Adhere to the setback distance at all locations as per guidelines from the local planning
zone authority.

Historic Resources: No specific requirements regarding historic resources are called for
in KRS 278.708, however, it should be noted that this area is rich with potential
archeologic sites and historic buildings that could be affected by the construction of this
solar farm. Fort Boones borough, Whitehall and other historic sites are located within the
local vicinity. Mitigation of the impacts of this proposed site should include Coordination
with, at a minimum, the Madison County Historical Society (MCHS) and the Kentucky
Historic Preservation Office (SHPO). A search of archeologic and historic resources should
be done in the files of the SHPO and the MCHS. Although the construction of the solar
farm could be disruptive to archeologic sites, no field surveys are recommended.

Traffic Safety: Most of the roads adjacent and through the site are narrow and, in some
cases, curvy. The Applicant should submit a detailed plan on how traffic safety will be
maintained during the construction of the facility ten days before commencing
construction.

Fugitive Dust & PM10: The applicant will submit in writing the specific plan to control
fugitive dust and PM 10 during the construction process ten days prior to commencing
construction.

Protection of Streams: Ten days prior to the commencement of construction, the
Applicant will provide a detailed plan on how they will protect the streams in the project
area. The site assessment documents in several locations says that certain mitigation
measures regarding erosion and protection of water resources “may” be caried out. This
needs to be clearly specified.

The primary focus should be on preventing turbidity being added to local streams as a
result of erosion during construction.
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ABOUT WELLS ENGINEERING

Power Systems Engineering

Since 2004, Wells Engineering has served utility, industrial, and commercial facilities
for all their power needs. Quality and innovation have established Wells as the go-
to engineering firm specializing in the planning, design, control, and analysis of
electrical power systems. With a great reputation of
working closely with our clients and listening to their

requests, our team diligently provides solutions that
fit every need.

Our Mission

Our mission is to provide unsurpassed quality
engineering service and customer support. We will
conduct our business in the most professional manner
possible and provide the highest quality product in a
timely manner. Our value added engineering will be  {novative solutions aligned
recognized and provide the opportunity to earn our  with rigid standards and
customers’ confidence. We will use proven technology  pest engineering practices
to create advanced power systems designs to support

the development of the safest and most reliable

systems for our clients.

Wells Engineering delivers

Services

PLANNING AND STUDIES. Arc Flash Hazard Analysis e Short Circuit Analysis e
Equipment Evaluation Analysis ¢ Coordination Analysis ¢ Load Flow Analysis ¢ Power
Factor Correction ¢ Harmonic Analysis e Cable Ampacity Analysis ¢ Motor Starting
Analysis ¢ Power Quality Analysis e Voltage Flicker Analysis e Insulation
Coordination Analysis e Switching Transient Analysis ® Generator Stability Analysis
e Ground Mat Analysis ® Grounding and Bonding Study ¢ DC Power System Analysis
e Project Feasibility Studies

DESIGN ENGINEERING AND EPC SERVICES. Generator Protection & Control ¢ T&D
Line ¢ Power Substation e Transmission Switching Stations e Gas Insulated
Substations ¢ SCADA e Capacitor & Harmonic Filter Banks ¢ Motor Protection &
Control e Protection Relaying Schemes e Underground Ductbanks ¢ Unit Substations
e LV/MV Motor Control Centers ¢ AC/DC Traction Power Substations ¢ LV/MV Power
Cable Distribution ® Emergency Generator Integration e ATS Specifications & Design



APPLICATION ENGINEERING. Relay Protection & Control e RTU & RTAC Programming
e Induction Motor Control ¢ Synchronous Motor Control e Capacitor & Filter Banks
e SVC Systems e FACTS/STATCOM e Forensic Investigation ¢ Sequence of Events
Failure Analysis ¢ Power Systems Planning ¢ Grounding & Bonding ¢ Maintenance
Planning & Audits ® Troubleshooting e Disaster Recovery Plans e Technical Witness

PROJECT AND CONSTRUCTION MANAGEMENT. Equipment Specifications e Bid
Document Facilitation e Subcontractor Qualification e Vendor Selection e
Construction Estimates e Contract Administration & Implementation ¢ OEM Factory
Witness Testing e Resource Management ¢ Master Project Schedule ¢ Material
Tracking e Spare Parts Management e Warranty Negotiation e Procurement
Leveraging ¢ Cash Flow Management

TESTING AND COMMISSIONING. MV/HV/EHV Circuit Breakers o Circuit Switchers e
MV Switchgear ¢ GSU & Power Transformers e Capacitor Banks ¢ Harmonic Filter
Banks ® PTs & CCVTs o CTs e Substation Relay Protection & Control e Overcurrent,
Fault Locators, & Distance Relays ¢ Generator Protection Relaying Disconnect
Switches J Surge Arrestors o Station Batteries o Grounding
Resistors/Reactors/Transformers e Ground Grid e Reclosers e Reactors e
Thermography e Relay protection & controls e Substation Commissioning e
Predictive & Preventative Maintenance ¢ Field Engineering & Troubleshooting ® Arc
Flash Hazard Analysis & Training ¢ Refurbishment & Repair Electrical System
Upgrades ¢ NERC Compliance Testing

Visit us at

www.wellsengineering.com
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The present document is a list of questions prepared for the request of data (or) additional
information in the matter of Application of AEUG Madison Solar, LLC for a certificate of
construction for an approximately 100MW Merchant Electric Solar Generation Facility in
Madison County, KY pursuant to KRS 278.700 & 807 KAR 5:110

Scope

As part of the application evaluation process Kentucky Public Service Commission has appointed
Wells Engineering PSC for providing consultancy services.

The present document is created as part of the First request for information required as per the
order issued for case number.2020-00219, by the commission.

Reference Document

The following documents are referenced for the creation of this document.

i Commonwealth of Kentucky Order for Case no. 2020-00219

ii. Site Assessment Reports Vol.l, Vol.ll and Vol.lll for Case No. 2020-00219 by AEUG
Madison Solar, LLC, KY

iii. Kentucky Revised Statutes, KRS 278-706, 708, 710
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In this section a detailed list of questions is described.

Question#l

Electrical One-Line Diagram
Electrical One-line diagram is very important document required for understanding and
evaluating the Electrical Power Network and Interconnection.

Applicant to submit Electrical One-line diagram of the installation.

Question#2

Overall Project Layout

Applicant to submit the Overall layout diagram of the project, indicating the fence line, 200’
setback line, Solar Panel Locations, Battery & Inverter locations, Substation location,
Transmission line route and Easements, Employee stay/quarters, Provision of Medical/First-Aid

service.

Question#3

Project Schedule

Applicant to submit an over-all tentative schedule of the project, starting from the receival of the
certificate for construction to the completion of the project.

This document helps in understanding the total time required and the major milestones involved.

It will also be used to confirm the timing of the economic benefits listed.
Question#4

Project Generation Capacity

The document ‘Generation Interconnection Feasibility Study Report for Queue Project AE2-308
THREE FORKS-DALE 138 KV 110 MW Capacity / 150 MW Energy’ which is Appendix E of the Vol.l
of the submittal lists 150MW max capacity and 110MW output recognized by PJM. Whereas the
application indicates only 100MW as the capacity.
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Reference section#2 of application Vol.l, Page 1.
Applicant to provide information on,
What is the reasoning behind the different numbers and what is the actual max output that will

be delivered onto the grid at any given time?
Question#5

Area occupied by solar panels.
What is the area occupied by Solar panels is filled with, Sand or Concrete?
Applicant to submit a site plan indicating access road, maintenance pathway, vegetation, and site

screening and fencing.
Question#6

Applicant to provide pertinent information for,
At end of life when the system is decommissioned will the area be restored? Will the soil be useful
for farming after the demolition of the solar plant after 30 years? If not, will the companies do

something to bring the soil back to normal?

Question#7

New Roads.
Applicant to provide information on any new roads paved or stoned. If no new roads are paved,

the Applicant shall provide information on the ‘routes of vehicle movement.’
Question#8
Largest Trailer/Truck.

Applicant to provide information on the largest trailer or truck that will be used for transporting

the plant equipment? & What roadways will be used to access the site for these vehicles?
Question#9

Residential Quarters/trailer homes.
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Applicant to provide information on constructing any residential quarters or installing trailer

homes for the operations staff.
Question#10

Construction Power

Applicant to provide information on the power required for construction of the plant.
Question#11

Storage Battery Potential Hazards
Applicant to provide information on the potential hazards associated with the storage batteries

and what are the safety precautions taken?
Question#12

Storage Battery Environmental Impact

Applicant to provide information on the environmental impact these batteries impose.
Question#13

Local/Regional Grid reliability

Applicant to provide information on any adverse effect on the local or regional grid reliability.
Have interconnection studies been competed to that effect?

Ref: KRS 278.710 (1) (f)

Question#14

Cell Phone Towers
Applicant to provide information on any cell phone tower that may be required/constructed for

the project.
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Question#15

Fiber Optic Communication & Associated excavation

Applicant to provide information on any fiber optic or any kind of communication network
installed as part of the project?

Applicant to provide information on excavation that may be required for the above.

Question#16

PV Cell/Solar Panel Manufacturing
Applicant to provide information on where the PV cells/Solar Panels are manufactured?
Applicant to indicate the % of Import & % of Made in USA

Question#17

Substation
Applicant to provide information on the location where the substation which acts as a collector

of solar generation is constructed and indicate it on the plant layout.
Question#18

DOE Compliant Transformer

Applicant to provide information on the DOE Compliant transformers used at site.
Question#19

Transmission line Easements

Applicant to provide indicative information on the Transmission line routing and easements.
Question#20

Transfer Function

Applicant to provide a preliminary power system transfer function, available if any.
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Question#21

Additional Compliance

Applicant to provide compliance on the following,
(i) Copy of the specification/requirement of 200’ setback distance as per local planning
zone.
(ii) Summary of efforts as per KRS 278.706(2)(g)
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ABOUT WELLS ENGINEERING

Power Systems Engineering

Since 2004, Wells Engineering has served utility, industrial, and commercial facilities
for all their power needs. Quality and innovation have established Wells as the go-
to engineering firm specializing in the planning, design, control, and analysis of
electrical power systems. With a great reputation of
working closely with our clients and listening to their

requests, our team diligently provides solutions that
fit every need.

Our Mission

Our mission is to provide unsurpassed quality
engineering service and customer support. We will
conduct our business in the most professional manner
possible and provide the highest quality product in a
timely manner. Our value added engineering will be  {novative solutions aligned
recognized and provide the opportunity to earn our  with rigid standards and
customers’ confidence. We will use proven technology  pest engineering practices
to create advanced power systems designs to support

the development of the safest and most reliable

systems for our clients.

Wells Engineering delivers

Services

PLANNING AND STUDIES. Arc Flash Hazard Analysis e Short Circuit Analysis e
Equipment Evaluation Analysis ¢ Coordination Analysis ¢ Load Flow Analysis ¢ Power
Factor Correction ¢ Harmonic Analysis e Cable Ampacity Analysis ¢ Motor Starting
Analysis ¢ Power Quality Analysis e Voltage Flicker Analysis e Insulation
Coordination Analysis e Switching Transient Analysis ® Generator Stability Analysis
e Ground Mat Analysis ® Grounding and Bonding Study ¢ DC Power System Analysis
e Project Feasibility Studies

DESIGN ENGINEERING AND EPC SERVICES. Generator Protection & Control e T&D
Line ¢ Power Substation e Transmission Switching Stations e Gas Insulated
Substations ¢ SCADA e Capacitor & Harmonic Filter Banks ¢ Motor Protection &
Control e Protection Relaying Schemes e Underground Ductbanks ¢ Unit Substations
e LV/MV Motor Control Centers ¢ AC/DC Traction Power Substations ¢ LV/MV Power
Cable Distribution ® Emergency Generator Integration e ATS Specifications & Design



APPLICATION ENGINEERING. Relay Protection & Control e RTU & RTAC Programming
e Induction Motor Control ¢ Synchronous Motor Control e Capacitor & Filter Banks
e SVC Systems e FACTS/STATCOM e Forensic Investigation e Sequence of Events
Failure Analysis ¢ Power Systems Planning ¢ Grounding & Bonding ¢ Maintenance
Planning & Audits ® Troubleshooting e Disaster Recovery Plans e Technical Witness

PROJECT AND CONSTRUCTION MANAGEMENT. Equipment Specifications e Bid
Document Facilitation e Subcontractor Qualification e Vendor Selection e
Construction Estimates e Contract Administration & Implementation ¢ OEM Factory
Witness Testing e Resource Management ¢ Master Project Schedule ¢ Material
Tracking e Spare Parts Management e Warranty Negotiation e Procurement
Leveraging ¢ Cash Flow Management

TESTING AND COMMISSIONING. MV/HV/EHV Circuit Breakers o Circuit Switchers e
MV Switchgear ¢ GSU & Power Transformers e Capacitor Banks ¢ Harmonic Filter
Banks ® PTs & CCVTs o CTs e Substation Relay Protection & Control e Overcurrent,
Fault Locators, & Distance Relays ¢ Generator Protection Relaying Disconnect
Switches J Surge Arrestors o Station Batteries o Grounding
Resistors/Reactors/Transformers e Ground Grid e Reclosers e Reactors e
Thermography e Relay protection & controls e Substation Commissioning e
Predictive & Preventative Maintenance ¢ Field Engineering & Troubleshooting ® Arc
Flash Hazard Analysis & Training e Refurbishment & Repair Electrical System
Upgrades ¢ NERC Compliance Testing

Visit us at

www.wellsengineering.com
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The present document is a list of questions prepared for the request of data (or) additional
information in the matter of Application of AEUG Madison Solar, LLC for a certificate of
construction for an approximately 100MW Merchant Electric Solar Generation Facility in
Madison County, KY pursuant to KRS 278.700 & 807 KAR 5:110

Scope

As part of the application evaluation process Kentucky Public Service Commission has appointed
Wells Engineering PSC for providing consultancy services.

The present document is created as part of the Second request for information required as per
the order issued for case number.2020-00219, by the commission.

Reference Document

The following documents are referenced for the creation of this document.

i Commonwealth of Kentucky Order for Case no. 2020-00219

ii. Site Assessment Reports Vol.l, Vol.ll and Vol.lll for Case No. 2020-00219 by AEUG
Madison Solar, LLC, KY

iii. Kentucky Revised Statutes, KRS 278-706, 708, 710

iv. Exhibit A — Updated site plan, ‘Madison Solar General Layout’
#C02245_P_AE_EN_LYT_CWS_980000001 Rev.1.9

V. Madison Solar Single Line Diagram (Preliminary) #XXXX-DWG-HVS-101-000003
Rev.A

vi. Responses to RFI-1, provided by AEUG Madison Solar LLC, Case No. 2020-00219
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In this section a detailed list of questions is described.

Question#l

Electrical One-Line Diagram

Applicant to submit the missing Sheet 2 of the ‘Single line diagram.’

Question#2

Overall Project Layout

On the layout diagram the power lines, indicated with the symbol POWER LINES ,are

not identified, please indicate the transmission lines & internal power lines, and submit a revised
plot plan as necessary.

This is required for assessing the radial clearances from the neighboring property structures.

Question#3

Overall Project Layout

On the layout diagram please locate the Plant and Utility substations.

Question#4

Overall Project Layout

Please provide the information on the utilities like Water, Sewer, etc, to be provided to the O&M
building, Warehouse, Project offices and Power Stations.

This is required for assessing the capability of the proposed utilities.

Question#5

Overall Project Layout
Please locate and indicate the railroad on the layout, specifically for blocks A8, B3 & A1l6.
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Question#6

Overall Project Layout
Please locate and indicate the public roads/streets like KY 388, Lost Fork Road, Bill Eades Road,
etc, on the plot plan.

Question#7

Site Survey

Applicant to provide a site survey diagram/report, available if any.

This will be used to identify and locate the project legal boundary, with the help of reference
points, monuments, etc.

Question#8

Access control
Applicant to provide information on the proposed physical and cyber access control appliable to
site as per BES and CIP requirements defined by NERC, FERC & DHS.

Question#9

Good environmental history
Applicant to provide information on applicant’s history of good environmental compliance as per
KRS 278.710 (1) (i).

Question#10

Full time staff
Applicant to provide an approximate number of full-time employees working at site after

construction is complete and the facility operational.
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APPENDIX B




Madison Solar-Applicant Performance Evaluation for the Site
Assessment Report Volumes 1 and 2

Developed for Wells Engineering and the Kentucky Public
Service Commission- State Board on Electric Generation and
Transmission Siting

By Cloverlake Consulting, W. Thomas Chaney, President

March 22, 2021
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Cloverlake Consulting March 22, 2021

On Behalf of Wells Engineering, Florence, Kentucky For the Madison
Solar Project Kentucky State Board on Electric Generation and
Transmission Siting

Project Description

The proposed Madison Solar Facility (Project) is a 100-megawatt photovoltaic (PV)
facility in Madison County, Kentucky, located approximately 4 miles north of
Richmond. It is planned to be built on eitherside of KY-388 sitting on 1,700 acres
of land. The power generated by the proposed solar facility will beconnected to
the existing power grid using the transmission line currently traversing the tract.

The generating facility will sell power on the wholesale market as a merchant
power plant or independent power producer.

Construction of the facility is anticipated to last 10 months, commencing in
September of 2021 and
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completing in June of 2022. Based on the preliminary design, the Project will
include 36 inverters,

276,048 modules, and 2,556 trackers onsite. The Project will also include a
substation to be located near

the northwest corner of the project and a warehouse and O&M Building to be
located just south of the

substation.

The site would be secured using six-foot-high, perimeter, chain-link fencing
topped by razor wire surrounding the PV system and switchyard. The entrance
gates for the site are anticipated be about 8 feet high and 12 feet wide, to allow
for fire department and maintenance access. All fencing would be placed at or
above grade to ensure drainage flows are unobstructed. Naturally occurring
vegetation around the boundary, most notably small groupings of trees along the
north and south property boundaries, would remain in place. At the end of life of
the project, the land will likely return to farmland.

1.01 Standard of Adequacy of the Site Assessment Report Submitted By
Madison Solar

Requirements of KRS 278.216

Kentucky Revised Statutes require the following for applicants who desire to build
a Merchant Generating Facility in the Commonwealth of Kentucky:
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278.216 Site compatibility certificate -- Site assessment report -- Commission
action on application. (1) Except for a utility as defined under KRS 278.010(9) that
has been granted a certificate of public convenience and necessity prior to April
15, 2002, no utility shall begin the construction of a facility for the generation of
electricity capable of generating in aggregate more than ten megawatts (10MW)
without having first obtained a site compatibility certificate from the commission.
(2) An application for a site compatibility certificate shall include the submission
of a site assessment report as prescribed in KRS 278.708(3) and (4), except that a
utility which proposes to construct a facility on a site that already contains
facilities capable of generating ten megawatts (10MW) or more of electricity shall
not be required to comply with setback requirements established pursuant to KRS
278.704(3). A utility may submit and the commission may accept documentation
of compliance with the National Environmental Policy Act (NEPA) rather than a
site assessment report. (3) The commission may deny an application filed
pursuant to, and in compliance with, this section. The commission may require
reasonable mitigation of impacts disclosed in the site assessment report including
planting trees, changing outside lighting, erecting noise barriers, and suppressing
fugitive dust, but the commission shall, in no event, order relocation of the
facility. (4) The commission may also grant a deviation from any applicable
setback requirements on a finding that the proposed facility is designed and
located to meet the goals of this section and KRS 224.10-280, 278.010, 278.212,
278.214, 278.218, and 278.700 to 278.716 at a distance closer than those
provided by the applicable setback requirements. (5) Nothing contained in this
section shall be construed to limit a utility's exemption provided under KRS
100.324. (6) Unless specifically stated otherwise, for the purposes of this section,

"utility" has the same meaning as in KRS 278.010(3)(a) or (9). Effective: June 24,
2003 History: Amended 2003 Ky. Acts ch. 150, sec. 3, effective June 24, 2003. --
Created 2002 Ky. Acts ch. 365, sec. 13, effective April 24, 2002.
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102 Specific Requirements By the Statutes and Evaluation on the Performance
of the Applicant

278.708 Site assessment report -- Consultant -- Mitigation measures. (1) Any
person proposing to construct a merchant electric generating facility shall file a
site assessment report with the board as required under KRS 278.706(2)(1). (2) A
site assessment report shall be prepared by the applicant or its designee. (3) A
completed site assessment report shall include:

(a) A description of the proposed facility that shall include a proposed site
development plan that describes:

1.02.1. Surrounding land uses for residential, commercial, agricultural, and
recreational purposes; Madison Solar Project:

COMPLIANCE: AEUG Madison Solar, LLC (AEUG Madison Solar) proposes to
develop the 100-megawatt (MW) photovoltaic (PV) Madison Solar Project
(Project) in Madison County, Kentucky.

The Project would be built on portions of approximately 1,770 acres (Project
Area).

The majority (81.01%) of the Project Area currently is in agricultural use (U.S.
Geological Survey 2016)See (Table 1).
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Table 1. Land Cover Types in the Madison Solar Project Are

Land Cover Class Acres Percentage of Project Area
Pasture/Hay 1,434.44 81.01
Cultivated Crops 31.58 1.78
Deciduous Forest 136.99 7.74
Mixed Forest 86.51 4.89

Shrub/Scrub 5.11 0.29

Developed, Open Space 25.35 1.43
Open Water 1.11 0.06
Grassland/Herbaceous 19.12 1.08
Emergent Herbaceous Wetlands 0.22 0.01
Developed, Low Intensity 5.34 0.30
Barren Land 13.57 0.77
Evergreen Forest 11.34 0.64
Total 1,770.71 100.00

Source: U.S. Geological Survey (2016)

Kentucky PSC Compliance Evaluation:

The data contained in the Site Assessment Report for Madison Solar, Volumes I and Il for land
use is in compliance with the intent of KRS 278.216.
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1.02.2. The legal boundaries of the proposed site;
Kentucky PSC Compliance Evaluation:

The data contained in the Site Assessment Report for Madison Solar, Volumes |
and Il is in compliance with the intent of KRS 278.216. The Appraisal Report by
Kirkland Appraisals as well as construction and engineering documents
including maps and figures specifically identify the legal boundaries of the site
as well as the legal boundaries of adjacent parcels of land. See Volumes I and Il
of the Site Assessment for the Madison Solar Project. See Appendix B-Project
Vicinity Map.

1.02.3. Proposed access control to the site;

Any entrances to the facility would likely be on KY-388. There are multiple dirt
roads leading to the site in either direction that may lead to a site entrance,
depending on construction of the facility. These potential access points are
identified on the General Layout provided in Appendix E of the Site Assessment
Report. Traffic is expected to increase during construction, with a morning and
afternoon peak due to workers entering and leaving the site as well as deliveries
occurring throughout the day.

The construction of the proposed solar facility is expected to take approximately
ten months for completion. During construction, a temporary increase in traffic
volume associated with travel of construction laborers, delivery of construction
equipment and material, delivery of solar panel components and equipment is
anticipated. Laborer commutes with passenger vehicles and trucks will occur daily
with two traffic peaks (i.e., morning peak and afternoon peak), whereas deliveries
of equipment will occur on trailers, flatbeds, or other large vehicles periodically
throughout the construction process at various times of day.
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Kentucky PSC Compliance Evaluation:

The data contained in the Site Assessment Report for Madison Solar, Volumes |
and Il for access control of the site is in compliance with the intent of KRS
278.216.

1.02.4. The location of facility buildings, transmission lines, and other
structures;

See the site map in Appendix A and in the Applicants Application Volume II.
Kentucky PSC Compliance Evaluation:

The data contained in the Site Assessment Report for Madison Solar, Volumes |
and Il for location of facility buildings ,transmission lines and other structures is
in compliance with the intent of KRS 278.216.

1.02.5. Location and use of access ways, internal roads, and railways;

See the map in Appendix A and Volumes | and Il of the Site Assessment Report.
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Kentucky PSC Compliance Evaluation:

The data contained in the Site Assessment Report for Madison Solar, Volumes |
and Il for location and use of access ways, internal roads and railways is in
compliance with the intent of KRS 278.216.

1.02.6. Existing or proposed utilities to service the facility;
See the map in Appendix A.

Kentucky PSC Compliance Evaluation:

The data contained in the Site Assessment Report for Madison Solar, Volumes | and Il for for
existing or proposed utilities to serve the facility is in compliance with the intent of KRS
278.216.

1.02.7. Compliance with applicable setback requirements as provided under KRS
278.704(2), (3), (4), or (5); a

See volume Il, section 1 showing the site development plan. The setback
requirements have been met.

Kentucky PSC Compliance Evaluation:

The data contained in the Site Assessment Report for Madison Solar, Volumes |
and Il regarding applicable setback requirements is in compliance with the
intent of KRS 278.216.
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1.02.8. Noise and Scenic Surroundings

Evaluation of the noise levels expected to be produced by the facility;

SWCA Environmental Consultants performed a Noise and Traffic Study for the
Madison Solar Site. That Study was completed in December of 2020.The
following is an excerpt of the noise section of that report:

Noise-sensitive receptors generally are defined as locations where people reside
or where the presence of unwanted sound may adversely affect the existing land
use. Typically, noise-sensitive land uses include residences, hospitals, places of
worship, libraries, performance spaces, offices, and schools, as well as nature and
wildlife preserves, recreational areas, and parks.

Excluding the receptors that are on leased land with Owner Waivers of impacts,
the closest receptor to any structure is a residence along the northwest boundary
of central portion and will be 320 feet from the nearest solar panel and 850 ft
from the nearest inverter. The closest receptor to any inverter is a residence
along the west boundary of eastern portion and will be 657 feet from the nearest
inverter.

A-weighted sound levels are typically measured or presented as the equivalent
sound pressure level (Leq), which is defined as the average noise level on an
equal-energy basis for a stated period of time and commonly is used to measure
steady-state sound that is usually dominant. Another metric used in determining
the impact of environmental noise is the differences in response that people have
to daytime and nighttime noise levels. During the evening and at night, exterior
background noises are generally lower than daytime levels. However, most
household noise also decreases at night, and exterior noise becomes more
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noticeable. Furthermore, most people sleep at night and are sensitive to intrusive
noises.

The Ldn is a noise metric that accounts for the greater annoyance of noise during
the nighttime hours (10:00 p.m. to 7:00 a.m.).

Local conditions such as traffic, topography, and winds characteristic of the region
can alter background noise conditions. In general, the Ldn sound levels for
outdoor quiet urban nighttime noise range from 40 to 50 A-weighted decibels
(dBA) (EPA, 1974). The American National Standards Institute (ANSI, 2013)has
published a standard with estimates of general ambient noise levels (Leq and Ldn)
based on detailed descriptions of land use categories. The ANSI document
organizes the land use based on six categories

The project area can be defined as a sparse suburban or rural area with very few
(if any) near sources of sound; therefore, background sound levels are
conservatively represented by those of Category 6: Very quiet suburban and rural
residential. Thus, the majority of the analysis area would be expected to have
background noise Ldn of about 40 dBA or less. This noise level would occasionally
increase due to passing vehicular traffic from KY-388. There are also temporary
increases in the existing noise level from farm equipment (e.g., tractors) used to
grow and harvest crops and to raise cattle and other farm animals.

No commercial or industrial sources were identified in the analysis area.

The Richmond, KY Noise Ordinance (Chapter 98, 2019) prohibits producing a noise
disturbance that crosses a dwelling boundary due to operating construction
equipment or loading and unloading boxes building materials, and similar objects
between 10:00 pm and 7:00 am. No relevant county or state noise ordinance was
found.

In 1974 the U.S. EPA published “Information on Levels of Environmental Noise
Requisite to Protect Public Health and Welfare with an Adequate Margin on
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building materials, and similar objects between 10:00 pm and 7:00 am. No
relevant county or state noise ordinance was found.

In 1974 the U.S. EPA published “Information on Levels of Environmental Noise
Requisite to Protect Public Health and Welfare with an Adequate Margin on

Safety”. In this publication, the U.S. EPA evaluated the effects of environmental
noise with respect to health and safety and determined an Ldn of 55 dBA
(equivalent to a continuous noise level of 48.6 dBA) to be the maximum sound
level that will not adversely affect public health and welfare by interfering with
speech or other activities in outdoor areas.

Since no other local, county, or state thresholds were identified, an Ldn of 55 dBA
has been used to determine if the Project would adversely affect public health
and welfare.

The existing on-site noise conditions are anticipated to be largely those due to
farming and agricultural activities. These include trucks, tractors, and typical
farming equipment. Other likely noises are those due to livestock and other wild
animals in the area such as birds, frogs, and insects.

The general human response to changes in noise levels that are similar in
frequency content (such ascomparing increases in continuous [Leq] traffic noise
levels) are summarized as follows:

* A 3-decibel (dB) change in sound level is considered to be a barely noticeable
difference.

e A 5-dB change in sound level typically is noticeable.
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e A 10-dB increase is considered to be a doubling in loudness.

Community sound levels are generally presented in terms of dBA. The A-
weighting network measures

sound in a similar fashion to how a person perceives or hears sound, thus
achieving a strong correlation

with how people perceive acceptable and unacceptable sound levels.

Construction

Construction of the facility is expected to commence in September of 2021 and be
completed June of

2022. The noisiest phase of construction is anticipated to be the foundations
phase due to piledriver use

and would last from December of 2021 to May of 2022 with planned pauses the
week of December 27,

2021, and January 3, 2022. It should also be noted that there will be a 4-week
period from March to April of 2022 when all six major construction phases will be
in progress concurrently. Foundations would be the loudest activity during this
time. While other construction activities may be occurring during this

period, construction work is expected to progress across the site such that
equipment and activities would only be in a single area for a short period of time.
Given this, the potential for adverse impacts at any one receptor is expected to
occur for a short period of time.
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Construction of the facility is expected to increase traffic. Deliveries will be limited
to hours between 7:00 am and 10:00 pm pursuant to the requirements in the

Richmond Noise Ordinance (Chapter 98, 2019). In addition, the loading and
unloading of equipment is not anticipated to occur between 10 pm and 7 am and
would occur several hundred feet inside the property boundary.

NOISE DURING OPERATION

The solar array associated with this project includes single-axis tracking panels
distributed evenly across the site. Tracking systems involve the panels being
driven by small, 24-volt brushless DC motors to track the arc of the sun to
maximize each panel’s potential for solar absorption. Panels would turn no more
than five (5) degrees every 15 minutes and would operate no more than one (1)
minute out of every 15-minute period. These tracking motors are a potential
source of mechanical noise and are included in this assessment. The sound
typically produced by panel tracking motors ( Nex Tracker or equivalent)

is approximately 78 dBA. For reference, that equates to a sound pressure level of
47 dBA at 10 meters distance.

This facility will consist of approximately 36 inverters, which are expected to be
the loudest noise generating operational equipment. The facility is divided into A,
B, and C blocks, with A blocks planned to hold two (2) inverters each and B and C
planned to hold one (1) each. This is subject to change.

The site layout currently has plans for sixteen (16) A block, three (3) B blocks, and
one (1) C block. Inverters are assumed to be either Ingecon Sun 1600TL or Sun
Grow SG3150U-MV models.

The inverters will operate with approximately the same noise levels.
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According to the manufacturer’s specifications, the noise emission produced by
the inverter is rated at 66.0 dBA at a distance of 10 meters. This noise produced
by the inverter can be described as a hum and has roughly the same noise output
of a household air conditioning unit.

The transformer to be used is a 240 MVA ONAF2 with 650 kV BIL. It is located
within the planned substation, which is anticipated to cover approximately 1.4
acres on the northwest side of the facility.

The transformer is anticipated to be the loudest noise-generating operational
equipment with noise emissions rated at 85 dBA sound power (National Electrical
Manufacturers Association, 2019).

The nearest sensitive receptor to the transformer is a residential community
approximately 1,000 feet west.

The operation of the Madison County Solar Facility is expected to have a
maximum of eight (8) people on staff, normally working Monday through Friday,
7:00AM — 3:30PM, but will change shifts as needed to perform some planned
maintenance at night. There will also be an On-Call schedule to respond to any
corrective maintenance that is impacting production.

Maintenance activities may also be conducted at night up to 30 days a year. While
dispatches are not anticipated on weekends, they remain a possibility in the event
of a component outage that would require timely repair in order to limit
production impact from the site. Maintenance employees will be in mid- or full-
sized trucks and will contribute less to traffic noise than a typical single-family
home. With the exception of the scenarios mentioned above, vehicular traffic on
the project site will be limited to typical weekday work hours.

Photovoltaic facilities contain very few moving parts and have limited ongoing
maintenance requirements. Maintenance activities would consist of checking
electrical performance parameters via remote monitoring, performing periodic
inspections and maintenance of transformers and inverters, responding to any
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problems detected by remote monitoring, conducting weed abatement, mowing
grass cover, performing dust control activities, cleaning PV panels, and
maintaining all-weather access roads.

Water would be used for cleaning PV panels and controlling dust as well as to
establish landscaping (both for the trees and shrubs, forming a visual buffer along
the boundaries of the site, and the native grass cover) during the first 3 years, but
no water would be used by the facility for the production of electricity.

No major equipment is anticipated to be required for maintenance of the facility
except as necessary for maintenance of all-weather access roads.

Noise Impact Conclusions

The maximum worst-case scenario value estimated under the assumption all
pieces of equipment are operating simultaneously and that all the inverters are
located at a minimum distance of 985 feet (300 meters) from any sensitive
receptor, is below the EPA’s recommended value, approximately53.9 dBA Ldn.
Therefore, the Project does comply with the EPA’s recommendation.

The average sound level (LAEq) would be 9.2 dBA higher than the current
estimated ambient noise levels

for the area, which would be perceived by humans as approximately a doubling of
sound level (Bies andHansen 1988).

The loudest noise-generating operational equipment will consist of inverters,
trackers, and transformers.
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No operational components of the project include significant ground borne noise
or vibration sources, and no significant vibrations sources currently exist, or are
planned, in the area. Thus, no significant ground borne vibration impacts would
occur with operation of the project. In addition, blasting would not be required as
part of the project

Kentucky PSC Compliance Evaluation:The data contained in the Site Assessment
Report for Madison Solar, Volumes I and Il regarding noise impacts is in
compliance with the intent of KRS 278.216.

Traffic Study (This impacts noise levels)

The anticipated routes for construction equipment, materials deliveries, and
construction and operation crews to access the project site consist of the existing
roads that are adjacent to the sites and the existing roads that would be used to
access Richmond, Lexington, and Winchester (see Figure A-1). The major roads to
be used to access the facility are anticipated to be KY-388, I-75, and KY-627. KY-
388 would be the main route to access the facility from Richmond, which is south
of the facility, and runs north and south on the east side of the facility, and
partially through the facility. I-75 is a divided highway that will provide access
from Lexington, which is northwest of the facility. I-75 runs generally north and
south along the west side of the site. KY-627 will be the main route from
Winchester in the northeast, eventually connecting with KY-388 to reach the
facility and runs northeast and southwest.

The facility will be manned during normal business operation with eight (8)
people on staff, normally working Monday through Friday, 7:00AM — 3:30PM, but
will change shifts as needed to perform some planned maintenance at night.
There will also be an On-Call schedule to respond to any corrective maintenance
that is impacting production. It is anticipated that workers making site visits will
be in mid to full-size trucks, accounting for less vehicle traffic than an average
single-family home. During operation, workers are not anticipated to create a
significant impact on local traffic and will generally be entering and leaving on
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normal weekdays during daylight hours. During construction of this facility, traffic
is anticipated to increase, with morning and evening peaks for daily workers and
deliveries being made to the site periodically. All necessary safety precautions,
including use signage and flagmen, will be taken to best ensure collisions are

prevented on the surrounding roads. It is not anticipated that there will be any
damages to the existing road infrastructure.

Operation of the facility is not expected to cause a significant impact to local
traffic as the expected traffic to be contributed to the area will be similar to that
of a typical single-family home.

Kentucky PSC Compliance Evaluation:

The data contained in the Site Assessment Report for Madison Solar, Volumes | and Il
regarding traffic impacts is in compliance with the intent of KRS 278.216.

An evaluation of the compatibility of the facility with scenic surroundings;

REQUIREMENT: per KRS 278.708 (3)(b); An evaluation of the compatibility of the
facility with scenic surroundings.

COMPLIANCE: See Appendix F in Volume Il of the Applicant’s Site Assessment
Report for a Visual Assessment report written by Tetra Tech studying potential
visual impacts to the community surrounding the proposed facility. The
conclusion of the report, on page 7, reads as follows:

The proposed Project would introduce low vertical, geometric elements that are
gray in color into a relatively rolling terrain landscape dominated by green
vegetation and patches of trees and shrubs. Visual impacts -Visual Assessment
Madison Solar Project on Page 8 would vary depending on several factors, such as
the distance of the viewer from the Project and whether views toward the Project
are unobstructed or screened by vegetation, terrain, or development. The views
can be vastly different from one location to another, even in proximity, because
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of the rolling terrain and vegetation. Viewers in proximity to the Project may have
unobstructed or partially screened views and include adjacent rural residences
and travelers along the local roads and highways. Existing vegetation between the
solar arrays and the residences will be left in place, to the extent practicable, to
help screen the Project and reduce visual impacts from the adjacent homes. It is
anticipated that views of the Project from surrounding places (e.g., Richmond,
Ford) would generally be screened by vegetation and structures associated with
development. Roadways and rural residential development located outside of
built communities would have elevated views towards the Project. Views would
vary from completely screened to partially screened to unobstructed. Portions of
the Project that would be visible would be seen in the context of existing
development and would appear as a co-dominant feature in the landscape
setting.

Kentucky PSC Compliance Evaluation:

The data contained in the Site Assessment Report for Madison Solar, Volumes |
and Il regarding an evaluation of the facility with scenic surroundings is in
compliance with the intent of KRS 278.216.

The potential changes in property values and land use resulting from the siting,
construction, and operation of the proposed facility for property owners
adjacent to the facility;

REQUIREMENT: per KRS 278.708 (3)(c); The potential changes in property values
and land use resulting from the siting, construction, and operation of the
proposed facility for property owners adjacent to the facility.

COMPLIANCE: Please refer to the Property Value Impact Report in Appendix A
(Kirkland Appraisals LLC 2020). In his transmittal letter, Mr. Kirkland provides the
following conclusions:
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The matched pair analysis shows no impact in home values due to abutting or
adjoining a solar farm as

well as no impact to abutting or adjacent vacant residential or agricultural land.
The criteria that typically correlates with downward adjustments on property
values such as noise, odor, and traffic all indicate that a solar farm is a compatible
use for rural/residential transition areas and that it would function in a
harmonious manner with this area.

Very similar solar farms in very similar areas have been found by hundreds of
towns and counties not to

have a substantial injury to abutting or adjoining properties, and many of those
findings of no impact have been upheld by appellate courts. Similar solar farms
have been approved adjoining agricultural uses, schools, churches, and residential
developments. Industrial uses rarely absorb negative impacts from adjoining uses.

Based on the data and analysis in this report, it is my professional opinion that the
solar farm proposed at the subject property will have no impact on the value of
adjoining or abutting property and that the proposed use is in harmony with the
area in which it is located. | note that some of the positive

implications of a solar farm that have been expressed by people living next to
solar farms include protection from future development of residential
developments or other more 2 intrusive uses, reduced dust, odor and chemicals
from former farming operations, protection from light pollution at night, it’s
quiet, and there is minimal traffic.

The data contained in the Site Assessment Report for Madison Solar, Volumes |
and Il regarding an evaluation of the facility and its impact on property values is
in compliance with the intent of KRS 278.216.
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Evaluation of anticipated peak and average noise levels associated with the
facility's construction and operation at the property boundary.

See the section previous to this one for a discussion of peak and average noise
levels. It is not anticipated that noise levels during peak construction and
operation will affect any sensitive noise receptors within or adjacent to the site.

This information can be found in the very first paragraph of Noise Impact
Conclusions.

(e) The impact of the facility's operation on road and rail traffic to and within the
facility, including anticipated levels of fugitive dust created by the traffic and any
anticipated degradation of roads and lands in the vicinity of the facility.

Road

During construction of this facility, traffic is anticipated to increase, with morning
and evening peaks for

daily workers and deliveries being made to the site periodically. All necessary
safety precautions,

including use signage and flagmen, will be taken to best ensure collisions are
prevented on the surrounding roads. It is not anticipated that there will be any
damages to the existing road infrastructure.

Operation of the facility is not expected to cause a significant impact to local
traffic as the expected traffic to be contributed to the area will be similar to that
of a typical single-family home.

The data contained in the Site Assessment Report for Madison Solar, Volumes |
and Il regarding noise levels is in compliance with the intent of KRS 278.216.

FUGITIVE DUST IMPACTS
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The proposed facility will only have minimal fugitive dust during construction. The
facility will be constructed within the existing contours and topography of the
land. For those limited areas that are cleared and grubbed, water trucks are
anticipated be employed to keep dust to a minimum, authorized by Sections of
the Kentucky Pollutant Discharge Elimination System (KPDES) as a non-storm
water discharge (KPDES, 2018).

The earth moving required for the site is anticipated to last from October of 2021
to April of 2022.

The total acres to be disturbed is assumed to be approximately 275, which is
estimated as 25% of the total facility acres. It is estimated that over the course of
construction there will be 3.54 tons of PM10 (particulate matter 10 microns or
less in diameter) released and 0.35 tons of PM2.5 (particulate matter

2.5 microns or less in diameter) released due to fugitive dust. Calculations for
fugitive dust emissions were based on the emission factors provided in the WRAP
Fugitive Dust Handbook (Countess Environmental, 2004).

To reduce wind erosion of recently disturbed areas, appropriate revegetation
measures, application of water, or covering of spoil piles may occur. In addition,
any open-bodied truck transporting dirt will be covered when the vehicle is in
motion. The size of the project site, distance to nearby structures and roadways,
combined with vegetated buffers along the property boundaries and fencerows
will aid in managing off-site dust impacts. Internal roads will be compacted gravel,
which may result in an increase in airborne dust particles during dry conditioned
and internal road traffic is heavy. During construction activities water may be
applied to internal road system to reduce dust generation. Once operational, the
only source of dust emissions would be due to occasional maintenance vehicle
traffic on the access roads. Typical existing sources of dust in the project area
include agricultural activities (e.g., from plowing, planting, and harvesting fields)
and from travel along gravel and dirt roads.
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The data and conclusions contained in the Site Assessment Report for Madison
Solar, Volumes I and Il regarding fugitive dust impacts is in compliance with the
intent of KRS 278.216.

Rail

An existing railway is located on the eastern side of the Project that runs through
Ford, Kentucky. However, the Project will not use railways for any construction or
operational activities. Therefore, the proposed solar facility will have no impacts
on rail facilities as a result of Project construction or operation.

The data and conclusions contained in the Site Assessment Report for Madison Solar, Volumes
I and Il regarding rail is in compliance with the intent of KRS 278.216.

(5) The board shall have the authority to hire a consultant to review the site
assessment report and provide recommendations concerning the adequacy of
the report and proposed mitigation measures. The board may direct the
consultant to prepare a separate site assessment report. Any expenses or fees
incurred by the board's hiring of a consultant shall be borne by the applicant.

The board has hired Wells Engineering and Cloverlake Consulting to review the
adequacy of the Site Assessment Report.

(6) The applicant shall be given the opportunity to present evidence to the
board regarding any mitigation measures. As a condition of approval for an
application to obtain a construction certificate, the board may require the
implementation of any mitigation measures that the board deems appropriate.
Effective: April 10, 2014 History: Amended 2014 Ky. Acts ch. 88, sec. 4, effective
April 10, 2014. -- Created 2002 Ky. Acts ch. 365, sec. 5, effective April 10, 2014.
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The site assessment report shall also suggest any mitigating measures to be
implemented by the applicant to minimize or avoid adverse effects identified in
the site assessment report.

Below are the Mitigation Measures recommended by the Applicant. In addition
the reviewer of the Site Assessment documents has additional recommendations
that are suggested to minimize or avoid adverse effects identified in the site
assessment report.

Applicant’s Mitigation Measures

COMPLIANCE: Specific mitigation measures are listed below.

Existing vegetation between the solar arrays and the residences will be left in
place, to the extent practicable, to help screen the Project and reduce visual
impacts to the adjacent homes. It is anticipated that views of the Project from

surrounding places (e.g., Richmond, Ford) would generally be screened by
vegetation and structures associated with development.

Other permit applications to the appropriate regulatory body will follow, as
described below, as the Project enters the construction phase.

Stormwater Discharges Associated with Construction Activity:

Regulatory Agency: Kentucky Energy & Environment Cabinet — Department for
Environmental Protection — Division of Water (DOW)

The Project will obtain a Kentucky Department of Environmental Protection
Stormwater Construction General Permit from the Kentucky Division of Water
(DOW) for construction projects that disturb 1 or more acres of land in
compliance with the National Pollutant Discharge Elimination System (NPDES) of
the Clean Water Act (CWA). The Kentucky Pollution Discharge Elimination System
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(KPDES) permit (KPDES No. KYR100000) is a General Permit for Stormwater
Discharges Associated with Construction Activity.

Wetlands and Waters of the United States:

Federal Regulatory Agency: United States Army Corps of Engineers — Louisville
District

AEUG Madison Solar has completed a Phase | Environmental Site Assessment
(Appendix D) for the Project. In the assessment, National Wetlands Inventory
wetlands categorized as riverine, freshwater pond, and freshwater emergent
were identified on the Subject Property by the U.S. Fish and Wildlife Service
wetland identification application. Therefore, an Approved Jurisdictional
Determination (AJD) will be requested through the U.S. Army Corps of Engineers
(USACE), Louisville District. The AJD process will include the USACE Louisville
District in determining which aquatic features are considered federally
jurisdictional under the CWA. If the Project design entails impacts to aquatic
features, features that are deemed federally jurisdictional, a CWA Section 404
permit will be needed from the USACE.

The type of USACE permit required will depend on the amount of impact (e.g.,
acres or linear feet) to jurisdictional wetlands and/or waters of the U.S. If the
proposed activity has minimal impacts, it may be authorized under a Nationwide
Permit. If Project impacts exceed threshold requirements of the Nationwide
Permit, an Individual Permit may be necessary.

Kentucky Regulatory Agency: Kentucky Energy & Environment Cabinet —
Department for Environmental Protection — DOW

Depending on Project impacts and type of Section 404 permit necessary
(discussed above), a Section 401 Water Quality Certification may be needed. An
applicant seeking a Section 401 Water Quality Certification must submit an
Application for Permit to Construct Across or Along a Stream and/or Water
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Quality Certification to the DOW. The DOW reviews projects jointly for potential
impacts to water and floodplains.

Projects proposing to minimally affect waters of the state may be authorized
under General Certifications of USACE Nationwide Permits. General Certifications
may include impact thresholds and specific conditions for the proposed activity. If
the proposed activity qualifies for coverage under the Nationwide Permit and the
corresponding General Certification, an applicant does not need anything from
the DOW. An applicant can request a letter from the DOW that the project meets

requirements of a Nationwide Permit. An Individual Water Quality Certification is
required if the activity does not qualify for General Certification.

Below are the additional mitigating measures recommended by the Consultant
(Cloverlake Consultants)

Historic Resources

No specific requirements regarding historic resources are called for in KRS
278.708, however, it should be noted that this area is rich with potential
archeologic sites and historic buildings that could be affected by the construction
of this solar farm. Fort Boonesborough , Whitehall and other historic sites are
located within the local vicinity. Mitigation of the impacts of this proposed site
should include Coordination with, at a minimum, the Madison County Historical
Society (MCHS) and the Kentucky Historic Preservation Office (SHPO). A search of
archeologic and historic resources should be done in the files of the SHPO and the
MCHS. Although the construction of the solar farm could be disruptive to
archeologic sites, no field surveys are recommended.
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Traffic Safety

Most of the roads adjacent and through the site are narrow and in some cases

curvy. The Applicant should submit a detailed plan on how traffic safety will be
maintained during the construction of the facility ten days before commencing
construction.

Fugitive Dust and PM10

The applicant will submit in writing the specific plan to control fugitive dust and
PM 10 during the construction process ten days prior to commencing
construction.

Protection of Streams in the Project Area

Ten days prior to the commencement of construction, the Applicant will provide a
detailed plan on how they will protect the streams in the project area. The site
assessment documents in several locations says that certain mitigation measures
regarding erosion and protection of water resources “may” be caried out. This
needs to be clearly specified.

The primary focus should be on preventing turbidity being added to local
streams as a result of erosion during construction.
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Summary of the Adequacy of the Applicants Site Assessment Report

Based on a review of The Madison Solar Site Assessment Report Volumes | and I,
by W. Thomas Chaney of Cloverlake Consulting, all of the sections of the report
are in compliance with the intent of KRS 278.708.

There are a few areas where additional conditions are needed. These proposed
conditions are specified in Additional Mitigating Measures proposed by the
consultant on page 25 of this report.

By title these measures are

e Historic Resources

e Traffic Safety

e Fugitive Dust

e Protection of Streams in the Project Area
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APPENDIX A-Site Map
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APPENDIX B-Vicinity Map
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Gallery of Photographs Taken the Site visit on March 16, 2021
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Resume W. Thomas Chaney






CEO CLOVERLAKE CONSULTING
11997 CLOVERBROOK DRIVE
UNION, KY 41091

EMAIL ADDRESS:
TOM.CHANEY@ZOOMTOWN.COM

Tom retired in 2019 as a Partner with ERM, based in the
Cincinnati Office. In this capacity he directed the work
of expert natural resource management teams of
engineers and scientists. He has a distinguished
background in utility management, organizational
development, consultant service to utility companies for
environmental and planning work as well as a body of
work in land use planning.

He has performed career management service for large
utilities including Cinergy, Cincinnati Gas & Electric,
Duke, and has consulting experience with Power
Engineers, BHE Environmental, GAI Consultants, Booz-
Allen Hamilton, Woolpert Consultants, Dames and
Moore and the Northern Kentucky Area Development
District.

Mr. Chaney’s current practice involves Land Use
Planning, Zoning, Siting and Environmental Planning for
for large utility, industrial and commercial facilities.. He
has developed testimony and testified in front of state
siting agencies PSCs and Corporation Commissions in
Ohio, Kentucky, Virginia, West Virginia, and Texas.

He is a certified mediator and holds a license as a
Program Leader for Kepner-Tregoe rational process.

Fields of Competence

e Strategic training and mentoring of employees

e Management and direction of multidiscipline natural
resource management consulting teams

e Leadership Development Training and Facilitation

e Advanced Project Management Training

e LandUse Planning and Zoning

Certificates and Training

e Certified Fsamily Court Mediator, 2004

e Certified Kepner-Tregoe Rational Process Program Leader,
2003

N

W. Thomas Chaney

W. THOMAS CHANEY, PRESIDENT AND

Key Areas of Experise

Gas Utilities

Electric Utilities

Renewables, Wind and Solar
Planning and Zoning
Environmental Planning
Transportation Planning
Aviation Environmental Planning

Pertinent Experience

e Planning Manager for the NKADD

e Development of many land use and zoning plans
while at Woolpert Consultants in Dayton, Ohio

e LandUse Plans for the Greater Pittsburgh
International Airport

e Landuse(ANCLUC) Plan for the Chicago

- Airports(Both Midway and O’Hare)

e EIS for the Delta Terminal at O’Hare International
Airport

e EIS For the International Terminal at Miami-Dade
County International Airport

e Multi County Land Use Plan for the Midwest Ohio
Joint Planning Commission plus numerous county
zoning regulations and subdivision regulations for
member counties.

e Land Use Plan and Zoning Regulations for Lockland,
Ohio

e Numerous siting and environmental planning
projects for natural gas and electric transmission lines,
generating facilities and reneable facilities.

Previous Positions Held

LandUse Planner-Dames and Moore

Senior Land Use Planner-Woolpert consultants
Planning Division Manager-NKADD
Licensing Associate-CG&E



. THOMAS CHANEY
EO CLOVERLAKE CONSULTING
1997 CLOVERBROOK DRIVE
NION, KY 41091
TOM.CHANEY@ZOOMTOWN.COM

Licensing Division Director-CG&E, Cinergy, Duke

Cincinnati Managing Officer-GAI Consultants

Natural Resources Vice President-BHE Environmental

Eastern US, Director of Biology Services-Power

Engineers

Partner-Environmental Resources Management(ERM)

e Project Manager Advisor Boone County Planning
Commission

e President and CEO Cloverbrook Consulting

Key Projects

NIPSCO Permitting In Indiana

As a management consultant for a private management
consulting firm, Mr. Chaney was responsible for
numerous large aviation and environmental projects,
including the Chicago, O’Hare International Airport
Delta Concourse project, the Miami International Airport
Runway Environmental Impact Statement (EIS) project,
and the Greater Pittsburgh International Airport Midfield
Terminal Studies project that required noise and land use
compatibility studies.

Regional Planning Manager

Mr. Chaney, likewise was involved in several Transmission
Line permitting projects in Indiana for NIPSCO.

GAI Consultants, Constance-Zimmer Natural Gas
Transmission Line, Ohio

Project Manager responsible for the siting, routing and
certification of this transmission line. The project
required numerous environmental permits and a
Certificate of Environmental Compatibility and Public
need from the Ohio Power Siting Board (OPSB).

Dominion East Ohio Gas, Akron-Canton Gas
Transmission Line, Ohio

As a planning manager for the Northern Kentucky Area
Development District, Mr. Chaney covered all aspects of
regional planning for eight counties in northern
Kentucky. He supervised professional and clerical staff
dealing with issues on the environment, housing, land
use and recreation in compliance with the Older
Americans Act (Title ITI) and the Social Security Act
(Titles XIX and XX).

Senior Environmental Planning Consultant

Project manager responsible for siting, certification
(OPSB) and permitting. .

Management Consulting, Large Aviation and
Environmental Projects

Mr. Chaney’s experience as a Senior Environmental
Planner with a private consulting firm required
management of numerous land use planning and
environmental assessment projects. His duties included
marketing, proposal preparation, budget preparation,
staffing, and project management that included
accountability to the client.

Duke Energy, Edwardsport IGCC Start-Up Natural
Gas Line, Indiana

20.03.21

Project Manager for the routing and permitting of a gas
transmission line used to start-up the Edwardsport

TOM CHANEY
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CEO CLOVERLAKE CONSULTING
11997 CLOVERBROOK DRIVE
UNION, KY 41091
TOM.CHANEY@ZOOMTOWN.COM

Indiana IGCC. This project is a clean coal endeavor that
utilizes Illinois Basin high sulfur coal.

Dominion East Ohio Gas Company, Solid Waste
Natural Gas Siting Study and Application, Ohio

Project Manager for the OPSB application for this
complex project, which was rerouted due to the
construction of a large municipal landfill.

GAI Consultants, Rockies Express Line, Ohio

Project Manager for cultural resources projects associated
with this gas transmission line.

CG&E, Gas Storage Site, Kentucky

Project Manager responsible for the environmental
permitting of this large gas storage site, formerly a
depleted gas and oil production field.
CG&E/Cinergy, Natural Gas Licensing Projects,
Multiple States

Reviewed and led the licensing and environmental
permitting for all natural gas transmission line projects.

CG&E/Cinergy, Numerous Power Plant, Transmission
Line and Gas Line Siting and Permitting Projects

In his capacity as Licensing Division Director, Mr.
Chaney was involved in more than 100 Transmission
Line, Gas Line and Power Plant projects during his
tenure with CG&E/Cinergy/Duke.

20.03.21

Education

* MBA, Point Park University, 2011

e M.A., Environmental Planning, Eastern Kentucky
University, 1973-Planning and Environmental Planning

e B.A., Wetlands, Physical Geography and Geology,
Eastern Kentucky University, 1972

e Leadership Training Certificate from the Harvard Business
School 2008
e MBA, Point Park University, 2011

TOM CHANEY
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MARY MCCLINTON CLAY, MAI
218 Main Street
Paris, Kentucky 40361
859-987-5698

March 23, 2021

Mr. Jim Cook

Chief Operating Officer
Wells Engineering
6900 Houston Road
Suite 38

Florence, KY 41042

Re: Review of Madison 2 Solar Property Value Impact Report
Prepared by Richard C. Kirkland, Jr., MAI, Kirkland Appraisals, LLC

Dear Mr. Cook:

As requested, I have reviewed the above captioned report which was prepared for the
Kentucky State Board on Electric Generation and Transmission Siting for Merchant
Facilities on December 7, 2020. This report is part of the application process for the proposed
100 megawatt (MW) utility scale solar facility on 2,021.00 acres in north central Madison
County, Kentucky. The solar developer is AEUG Madison Solar, LLC of Chicago, Illinois.

The purpose of the Siting Board “is to review applications and, as appropriate, grant
certificates for the construction of electric generating facilities and transmission line that are
not regulated by the Public Service Commission.” Among the information included within
the siting application is “a site assessment report containing a detailed description of the
project and thorough analysis of the impacts to be considered by the Siting Board (visual
impacts, traffic, property values, etc.).”

In this review I have considered the report methodology, claims and omissions. It is
my professional opinion that this report is fundamentally flawed, noncredible and is not
consistent with the Uniform Standards of Professional Appraisal Practice (USPAP). The
report should not be used for any decision-making purposes relating to the proposed Madison
County solar electric generating facility. The following report is the basis of my conclusions.

INADEQUACIES OF THE REPORT
METHODOLOGY

The fundamental flaw throughout this report is that it is a simplistic approach to a
complex problem. Damage studies include several types of analysis to determine if a land
use, is in fact a detrimental condition. There is no discussion of damage study theory and
methodology, as documented in three editions of Real Estate Damages, by Randall Bell,
PhD, MAI and published by the Appraisal Institute. The appraiser’s methodology of only
analyzing two or more paired sales for each of the 44 solar farms in his survey is inadequate
to form an opinion as to whether there is diminution of value or not.



Although the trend to industrial scale solar farms is relatively recent and data is
limited, it is even more relevant to analyze all the available data as thoroughly as possible.

The following is the correct methodology for a damage study.

1.

The first step is to determine the area affected by the detrimental
condition. Once the area of influence is determined, this may be expanded
as the research progresses.

The second step is to determine a control area that is not near a solar farm.
This location is not only free of any influence from the disamenity, but it
represents a competing area to the subject area with respect to land and
improvement values, demographics and other economic and
environmental factors that make the two groups interchangeable with the
exception of the disamenity.

The third step is to collect the sales data. This includes useful data on
either side of the date of knowledge or appearance of the detrimental
condition.

Once the data has been gathered the sales need to be analyzed with respect to
value change (appreciation or depreciation) for the years prior to the event and
then after the event. This will determine how the overall community or
neighborhood responded to value change, as well as the control area and the
subject area. Any difference between these market movements could be
attributable to the disamenity. Increased time on the market and decreased sales
volume are also indicators of diminution of market value. In addition, proximity
to solar farms may affect the absorption rates of vacant lots.

After the sales are gathered, they need to be confirmed with a principle to
the transaction. It is paramount to gain an understanding of the motivation
behind a sale and to determine if it is indeed an arms-length transaction.
Any of the latter sales or bank involved sales must be eliminated from the
sample.

The cleanest way of analyzing paired sales is on a one to one basis since it
avoids comingling sales that could lead to distortion. Sale-resales of the
same property both before and after the event are alternative indicators.

If a large amount of sales data is available a multiple regression analysis is
an alternative or an addition to the above methodology.

OMMISSION OF CONSDIERATION OF THE VIEW SHED

The second fundamental flaw of the reports is that the primary issue of diminution in
value, as the result of proximity to solar farms is the alteration of the viewshed. This concept
was not addressed.

The Kirkland report discussed the typical detrimental conditions that result in
damages including hazardous materials, odor, noise, traffic, stigma, and appearance. Because
these nuisances do not exist with respect to solar farms, the appraiser concluded that the
proposed solar farm would be in “harmony with the area in which it is to be developed.”



Real Estate appraisers recognize that view affects property value. According to The
Appraisal of Real Estate, “The physical characteristics of a parcel of land that an appraiser
must consider are size and slope, frontage, topography, location and view.”"

“View diminution, therefore, is any impact on the ability to see or be seen that is
perceived by the market as negative. As usual, what the market considers to be a negative
impact depends on the actual property in questlon

With respect to market expectations, the northern area of Madison County, in addition
to the other counties that constitute the Lexington Metropolitan Statistical Area (MSA)
including Bourbon, Fayette, Woodford, Jessamine and Scott constitute a significant portion
of what is uniquely and geographically known as the Inner Bluegrass. This highly fertile area
has been recognized since the antebellum period as a center for breeding quality livestock,
especially thoroughbred racehorses. Not only does the area have a reputation going back over
two hundred years, but the breath of its reputation extends world-wide. In fact, in 2006, the
World Monument Fund included the Bluegrass region on its global list of 100 most
endangered sites.

Few agricultural regions of the country have a real estate market demand that spans
the globe. This is not only true because of the fertility of the soil, but the beauty of the
landscape. Despite its threat due to development, the surrounding natural landscape is
enhanced by the manicured condition of thoroughbred farms that populate the entire area.
This unique, protected and scenic landscape is a large component of the property
characteristics that constitute demand for the land. As a result of the scenic viewsheds,
roadways throughout the region are designated by the state as scenic byways.

As further indication of the emphasis the region places on the preservation of
agricultural lands, farm owners have placed approximately 70,000 acres under conservation
easements in the area and Bourbon County, to the north, has six rural historic districts—more
than any other county in Kentucky.

“Clearly, view amenities are valuable, and different types of good views can have
significantly different quantitative effects on property values.’

“A view is normally considered a scene or outlook from a property. Views of bodies
of water, city lights, natural settings, parks, golf courses and other amenities are considered
desirable features, particularly for residential properties. Such desirable views are typically
an enhancement to value. In some cases, however, a view can be considered a negative
attribute. A vista of incompatible land, dilapidated buildings, junk vehicles and other
undesirable features can be detrimental to value. Allegations of value diminution most often
arise from situations in which the view is altered or changed. Examples might include the
blockage or obstruction of a desirable view or the creation of an undesirable view. The
rezoning of a neighboring property to allow for an undesirable land use could legitimately
result in a negative impact on value when such rezoning was not known or anticipated on the
date of value.™

! Appraisal Institute, The Appraisal of Real Estate, 11® Ed. (Chica,go, Illinois: Appraisal Institute, 1996): 323.
2 Anderson, Ibid.: 28.

3 James R. Rinehart, PhD. and Jeffery J. Pompe, PhD., “Estimating the Effect of a View on Undeveloped
Property Values,” Appraisal Journal, January, 1999: 61.

4 Bell, Ibid.: 146.



Ultimately, issues relating to view diminution are dependent on relevant market data.
The value of an obstructed view can be measured by the difference between properties with
and without similar views.’

Although only limited peer reviewed published studies of solar farms currently exist,
studies of the impact of high voltage transmission lines have the most reliance to the impact
of solar farms on surrounding property.

Of the “three critical drivers of HVTL effect on residential property values that are
generally assumed—proximity, visibility and encumbrance,” the first two apply to solar
farms.

“The two concerns of aesthetics and property values are intrinsically linked. It is well
established that a home’s value will be increased if high-quality scenic vista is enjoyed from
the property (e.g. Seiler, et al, 2001). Alternatively, it is reasonable to assume that if a home’s
scenic vista overlaps with a view of a disamenity, the home might be devalued, as has been
found for high-voltage transmission lines (HVTL) (Kroll and Priestly, 1992; DesRos1er
2002)...Additionally, there is evidence that proximity to a disamenity , even if that
disamenity is not visible and is not so close to as have obvious nuisance effects, may still
decrea§e a home’s sales price, as has been found in the case for a land fill (Thayer etal.,
1992).

The 2002 published study by Des-Rosier measured how views of a disamenity
affected sales prices. This study found that homes adjacent to a power line and facing a
HVTL tower sold for as much as 20.0 percent less than similar homes that are facing a
HVTL tower.”®

Solar farms could be substituted for wind turbines in the following observation from
the Hoen study:

It is unclear how well the hedonic literature on other
disamenities applies to wind turbines, but there are likely some
similarities. For instance, in general, the existing literature
seems to suggest that concerns about lasting health effects
provides the largest diminution in sales prices, followed by
concerns for one’s enjoyment of the property, such as auditory
and visual nuisances (emphasis added), and that all the effects
tend to fade with distance to the disamenity — as the
perturbation becomes less annoying.’

With respect to the potential diminution in value to properties in proximity to solar
farms, there are no current empirical peer reviewed studies in the valuation literature. This is
because the proliferation of solar farms is relatively new. However, data from other
disamenity studies can offer some indication that the market would likely discount proximity
to such structures upon the landscape, particularly one recognized as world class, as is the
Bluegrass region of Kentucky.

3 Ibid.

6 James A. Chalmers, “High-Voltage Transmission Lines and Residential Property Values in New England:
What Has Been Leaned,” Appraisal Journal, Fall, 2019: 266.

7 Ben Hoen, et al, “The Impact of Wind Power Projects on Residental Property Values in the United States: A
Multi-site Hedonic Analysis,” Ernest Orlando Lawrence Berkley National Laboratory Publication No. LBNL-
289E, December 2009: 52.

8 Ibid.: 55.

® Ibid.: 55.



Unlike most adverse influences upon adjacent properties that have a direct impact
upon their utility to function, solar farms’ predominant impact is to the viewshed.

The impact of views upon property values has been studied extensively for the past
25 years. These studies have indicated a range of marginal price effect for homes abutting
amenities such as lakefront vacant lots: 91.00 to 223.00 percent; ocean front lots: 47.00 to
147.20 percent; lake front 7.50 to 126.70 percent; golf course vacant lots: 7.00 to 85.00
percent; rivers/streams: 3.00 to 54.4 percent; forest/farms: 1.50 to 35.00 percent; golf course:
7.00 to 21(2)3.00 percent; trails and greenways: 3.40 to 20.20 percent; urban parks: 1.00 to 20.00
percent.

With respect to the intrusion of solar farms into the landscape, what happens when
desirable views are blocked? “In real estate, a view can generally be defined as the ability to
see or be seen. View diminution, therefore, is any impact on the ability to see or be seen that
is perceived by the market as negative.”!!

“Since views from a residential property often carry a large premium, changes to a
desirable view may be perceived by the market as having a negative impact on value. When a
desirable view is blocked, the question of damages is often a question of abutter’s rights—a
property owner’s rights to air, light, view, visibility and access.”!?

MAIJORITY OF THE CASE STUDIES ARE NOT RELEVANT TO THE MADISON
COUNTY PROPOSED INDUSTRIAL SCALE SOLAR FACILITY

The following chart summarizes the 44 case studies that the appraiser included. Of
these case studies, only five had more than 30 MWs. These include Nos. 10 (Wildwood, 80
MW); No. 13 (Manatee, 74.50 MW); No. 14 (McBride Place, 74.90 MW); No. 33
(Innovative 46, 78.50 MW); and 34 (Innovative Solar 42, 71.00 MW). With regard
comparability, these are the only case studies that are truly comparable to the proposed 100
MW Madison County project.

OMMISSION OF MCBRIDE PLACE SALE-RESALES

With respect to the McBride Place solar farm in Midland, North Carolina, the
appraiser concluded after two matched pair analysis of residential tracts (4380 Joyner Road
and 5811 Kristi) adjoining the 74.9 MW generating plant that there was no diminution in
value.

In the process of reviewing this case study, this office observed several sale-resales of
adjoining properties to the McBride Place solar farm which the appraiser did not include in
his analysis. Sale-resales are a superior indicator of value change than matched pairs because
the comparison is made to the same property with generally the only difference being time of
sale. The sales are depicted on the following chart.

19 Jay Mittal, “Valuation Capitalization Effects of Golf Courses, Waterfronts, Parks, Open Spaces, and Green
Landscapes—A Cross Disciplinary Review,” Auburn University, JOSRE, Vol. 8. No. 1, 2016: 62.

1 Orell Anderson, MAI, “The Value of a View,” Right of Way, March/April 2017: 28.

12 1bid.: 28.



KIRKLAND APPRAISALS CASE STUDIES

DATE DATE

NO. STATE COUNTY TOWN ADDRESS SOLAR FARM  ACRES MW  ANN'CE CONS'T

1 KY Crittenden Adjacent to I-75 Crittenden Solar 34.10 2.70 2017

1 NC Goldsboro Spring Garden S/D AM Best

2 NC Orange Chaple Hill 2159 White Cross Rd  White Cross 2.80 2013

3 NC Roxboro Wagstaff 30.00

4 TN Selmer Mulberry 208.89 2014

5 MD W. Friendship Nixon's 2.00

6 MD Hughesville Leonard Road

7 MD Talbot Easton TC Comm Cntr

8 TX Converse SanAntonio 8203 Binz-Engleman Alamo Il 98.37 4.40

9 NC Gastonia Neal Hawkins Rd Neal Hawkins

10 NC Currituck Moyock 1374 Caritoke Hwy Wildwood 2,034.00 80.00 2015

11 NC Orange Chaple Hill 2159 White Cross Rd  White Cross Il 2.80 2013
12 NC Bailey Tracy Solar 5.00 2015
13 FL Parrish Manatee 1,180.36 74.50

14 NC Cabarrus Midland Mount Plaeasant Rd  McBride Place 627.00 74.50 2017

15 OR Yamity Yambhill I 186.60 1.20 2011
16 OR Aurora Marion Solar 2.00 0.30 2014
17 OR Aurora Clackaman Il 1.00 0.22 2014
18 IiL Streator Grand Ridge 160.00 20.00

19 IN Portage Portage 56.00 2.00 2012
20 IN Indianapolis Dominion Indyll  134.00 8.60 2013
21 NC Cleveland Batchelor Rd/Timber Beetle-Shelby 24.00 4.00

22 NC Gaston Bessemer City Tryon Court House Rd Court House 161.92 5.00 2016

23 NC Gaston Mariposa 5.00

24 VA Clark Clark County 23400 20.00 2017
25 NJ Flemington Kuhl Road Flemington

26 NJ Frenchtown  Muddy Run Road Frenchtown

27 NI E. Windsor Oak Creek Road McGraw

28 NJ Tinton Falls Tinton Falls

29 GA Social Circle  Hawkins Academy Rd Simon

30 NC Princeton 3839 US 70 Candace 2016
31 KY Crittenden Crittenden Solar  181.70 2.70 2017
32 VA Barhamsville Barham Road Walker Correct. 484.65 20.00 2017
33 NC Hope Mills Roslin Farm Road Innovative 46 532.00 78.50 2016
34 NC Fayetteville Innovative 42 413.99 71.00 2017
35 MI Lapeer Demille Road Demille 311.40 28.40

36 Mi Lapeer 230.00 19.60 2017
37 NC Willow Spring Keenebeck Road Sunfish Farm 49.60 6.40 2015
38 NC Benson HCE lohnson | 2.60 2015
39 AZ Pima Tuscon Picture Rocks 302.80 20.00 2012
40 AZ Pima Tuscon Avra Valley 319.86 25.00 2013
41 VA  Sussex Sappony 30.00 2017
42 NC Camden 49.83 2019
43 NC Grandy Grandy 121.00 20.00

44 SC Lexington Champion 366.04 10.00 2017
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The evidence indicates that three sale-resales occurred in Vanderburg Estate
(Sale/Resales No. 1 through 3) and a recent sale in Pressley Grove sold for significantly less
than the assessment. Sale-resale No. 1 and No. 2 adjoin the solar farm to the west and
indicate a loss of value of -15.65 percent and -15.51 percent, respectively. Sale-resale No. 3
is one lot removed from the solar farm to the west and it indicates -16.44 percent.

It is notable that No. 4, 5811 Kristi Lane, although is not a resale, its recent sale price
of $530,000 when compared with its tax assessment of $637,100 indicates a difference of
-16.81 percent.

OMMISSION OF A LITERATURE REVIEW AND AVAILABLE DAMAGE STUDIES
BY OTHER APPRAISERS

Typically, at the beginning of the discussion of any empirical damage study is a
discussion of available peer review journal articles or publicly available reports by other
appraisers. This provides context of the instant report and the opportunity for the appraiser to
critique the studies or defend his findings, if they are contrary to those of others. The
Kirkland report includes no such studies.

This omission is a fundamental flaw of the report because, though limited, all the
studies, outside those offered by the solar developers, provide contradictory conclusions. The
following chart summarizes their findings. A detailed description of the studies is included in
the Addendum.

The first two studies appeared in peer reviewed journals and though the first study
was a survey and the second study was a multiple regression analysis of properties out to a
distance of 3.0 miles from a solar facilities, nonetheless, acknowledged a negative impact as
a result of proximity to solar farms. The University of Texas Study concluded that the impact
would increase with the increased size and close distance to the solar farm. The University of
Rhode Island study concluded that properties declined -1.70 percent within a 3.0 mile radius
and the average decline was -7.00 percent within 0.1 mile.

Fred H. Beck and Associates, LLC documented the antidotal evidence of the
cancelation of a sales contract after the purchaser learned of the abutting solar plant, as well
as the failure to sell lots after the announcement of a solar farm. As a result, the assessor
reduced the affected property assessments -30.00%. An incompatible intensive commercial
use adversely impacted adjoining nearby properties -10.70 to -25.10 percent, or an average of
-15.20 percent. Beck also discussed the lack of diminution in value at the AM Best solar
farm do to pre-existing industrial zoning for the solar farm.

Mark W. Heckman testified in a Pennsylvania solar case that the loss of view resulted
in a -15.00 to -20.00 percent loss in value.

At a Madison County Indiana hearing a property owner testified by affidavit that she
offered -16.43 percent less than the appraised value after learning of the proposed solar plant.

To generalize, these studies indicate a conservative -15.00 percent diminution in
value as a result of proximity to solar facilities.



SUMMARY OF INDICATED VALUE DECLINE

DATE STUDY RESULT
2018 University Assessor survey respones ranged from value impact of zero
of Texas to estimation of negative impact associated with close
distance between the homes and the facility, and
impact increased with increased size of the solar plant.
2020 University Average decline within 3.0 mile radius was -1.7%, or $5,671.
of Rhode Island |Average decline within 0.1 mile was -7.0%, or $23,682.
The "results suggest extremely large disamenities for
properties in very close proximity."
2013 Fred H, Beck & |Stras Solar Case Study: Potential Purchasers cancel contract
Associates, LLC |upon learning of the solar facility.
Clay County Case Study: Lot sales stopped after announce-
ment of solar plant. Clay County Board of Equalization
reduced affected property assessments -30.0%.
Non-residential Use View Impariment Study: Adjacent
incompatible use adversly impacted nearby properties -10.7%
to -25.1%, or an average of -15.2%.
AM Best Solar Farm Study: No diminution in value due to
pre-existing industrial zoning for solar farm.
2020 Mark W. Adams County Veiw Case Study: The loss of view results in a
Heckman, R.E. |a-15% to -20.0% loss in value.
Appraisers
2019 | Madison County |Potential purchaser offered -16.43 % less than

Indiana

appriased value upon learing of the proposed solar plant.




Considering how few industrial scale facilities exist with sufficient time to experience
sales, it is significant that the appraiser did not include the available sales data from the North
Star Solar Farm in North Branch, Minnesota. This 1,100.00 acre, 138 MW facility was the
largest of its kind in the Midwest at the time of its construction in 2016. This office recently
analyzed this data and the results are included on the following chart, as well as a discussion
in the Addendum with the other appraiser studies.

The sales include 7 tracts that were surrounded by the solar farm that were purchased
voluntarily by the developer at a premium and subsequently exposed to the market on the
local multiple listing service and sold at market value. An analysis comparing the sale to the
original owner and to the current owner indicate that the North Star solar farm has negatively
impacted property values ranging from -6.30 percent for -28.00 percent, with a median
decline of -16.90 percent and an average decline of -16.80 percent.

OMMISSION OF NEIGHBORHOOD AGREEMENTS

Richard Kirkland is not the only appraiser who has concluded that solar farms have
no impact on value. The Solar Energy Industries Association (SEIA) published the following
claim that “large-scale solar arrays often have no measurable imgact on the value of adjacent
properties, and in some cases many even have positive effects.”’~ This publication also
included the following quotes from appraisers used by the solar developers.

® A study conducted across Illinois determined that the value of
properties within one mile increased by an average of 2 percent.!4

= An examination of 5 counties in Indiana indicated that upon
completion of a solar farm, properties within 2 miles were an
average of 2 percent more valuable compared to their value prior
to installation.!®

® An appraisal study spanning from North Carolina to Tennessee
shows that properties adjoining solar farms match the value of
similar properties that do not adjoin solar farms within 1 percent. 6

These conclusions, however, are belied by the actions of their solar developer clients
who have not only acquired, in fee, adjoining residential properties to their solar farms and
resold them (North Star Solar Farm, North Branch, MN), but have paid nearby adjoining
property owners a “good neighbor” fee to refrain from objecting to their proposals.

The first “Neighbor Agreement” from Wisconsin, offering $17,000, is such an offer.
This agreement applies to adjacent owners whose property abuts the proposed Western
Mustang Solar, LL.C project on two or more sides. The agreement binds the adjacent property
owners “to cooperate with Western Mustang’s development, construction and operation of
the project.”

B3 SEIA, “Solar and Property Values, Correcting the Myth that Solar Harms Property Value,” July, 2019,
www.seia.org.

4 Richard C. Kirkland, “Grandy Solar Impact Study,” Kirkland Appraisals, February 25, 2016.

15 Andrew Lines, “Property Impact Study: Solar Farms in Illinois,” Mcleancounty.gov, Nexia International,
August 8, 2018.

16 Patricia McGarr, Property Value Impact Study, Cohn Reznick, LLP Valuation Advisory Services, May 2,
2018.
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By cooperation, the solar developer expects the property owner to “fully support” the
developer’s efforts to obtain any permits and approvals and to agree “not to oppose, in any
way, whether directly or indirectly, any such application or approval at any administrative,
judicial or legislative level.”

In return for this “cooperation,” the developer will pay the property owner a “signing
payment” of $2,000.00 within 45 days after the effective date. In addition, within 45 days of
vertical construction of the project, the developer will pay a one-time additional payment of
$15,000. The agreement is to remain confidential.

A second “Neighbor Agreement,” was discussed in a November 23, 2020 article in
The Lima News of Lima, Ohio. This article described the second public forum which was
required by the Ohio Power Siting Board (OPSB) that approves or rejects the proposed
2,600.00 acre 300 MW Birch Solar Project. Lighthouse BP, the developer, stated that:
“Landowners who are adjacent to the project will be offered anywhere from $5,000 to
$50,000, depending on their closeness to the solar farm.”

A third neighborhood agreement was recently issued by Posey Solar to the
community of Posey County, Indiana. This agreement offered “an upfront payment equal
to 10% of appraised home value for neighbors within 300 feet of the solar field. This is in
addition to the annual $1,000 payment ($35,000 for project life) during operations for
those who would like to sign a Good Neighbor Agreement.

The North Star solar facility is the example of a solar farm that resulted in the
purchase and subsequent resale of adjoining properties. According to the Minnesota Public
Utilities Commission in a February 4, 2021 email to this office:

At no time did the Minnesota Public Utilities Commission
require the developer, North Star Solar LLC, to purchase any
properties as part of the site permit application review process
or as part of granting a site permit. A condition or requirement
to purchase property is not something the Public Utilities
Commission can require of an applicant/permittee. North Star
Solar LLC, on its own accord, offered purchase options to
landowners within or near their proposed project boundary.

At the time of its completion, in December 2016, North Star Solar PV was the largest
industrial scale plant in the Midwest. This 1,000.00 acre, 138 MW solar farm is in North
Branch, Minnesota. It is notable that it cost the North Star developer $627,000 more to
acquire these properties than the price for which they were sold.

These four examples of voluntary payments to the surrounding property owners by
the solar developer are significant because their own appraisers have determined that their
proposed solar farms will have no adverse impact on adjacent property values. However,
these offers and purchases can only reasonably be interpreted as a tacit admission of
potential impairment.
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DISCUSSION OF EXISTING KIRKLAND APPRAISAL
LETTER OF TRANSMITTAL

According to the Kirkland report, he was “asked to determine “whether the proposed
solar farm will have any impact on adjoining property value and whether ‘the location and
character of the use, if developed according to the plan as submitted and approved, will be in
harmony with the area in which it is located.”

The appraiser states that he has “researched and visited existing and proposed solar
farms in Kentucky as well as other states, researched articles through the Appraisal Institute

The appraiser concludes, “that the matched pair analysis shows no impact in home
values due to abutting vacant residential or agricultural land” due to the lack of “noise, odor
and traffic.” Without such influences, “a solar farm is a compatible use for rural/residential
transition areas and that it would function in a harmonious manner with this area.” The basis
of his conclusion is the siting of solar farms in “hundreds of towns and counties™...and
adjoining agricultural uses, schools, churches and residential developments.” The appraiser
also remarks that, “Industrial uses rarely absorb negative impacts from adjoining uses.” (It is
unclear what this sentence means).

STANDARDS AND METHODOLOGY

In this first section of the report, the appraiser stipulates that the report is based on
“the standards and practices established by the Appraisal Institute (Al) and the Uniform
Standards of Professional Appraisal Practice (USPAP). Apart from mentioning the “matched
pair analysis” in the letter of transmittal, there is no discussion of the methodology for
conducting a damage or impact study.

Despite the fact the appraiser claims that the report is predicated on USPAP, it lacks
the first requirement for any report, whether it is an appraisal or a consulting assignment—
Definition of the Problem. This section of the report establishes the relationship between the
solar farm in question and the surrounding area; as well as determines the scope of work
needed to solve the valuation problem. There is no such section to this report.

The appraiser failed to describe and explain the methodology he used in his analysis.
The “matched pair analysis™ is only one aspect of the methods used in impact or damage
studies. Three editions of Real Estate Damages by Randall Bell, PhD, MAI have been
published by the Appraisal Institute and the technique is mentioned with only one sentence in
the letter of transmittal.

No discussion of a literature review or citing of published studies or studies within the
public domain, despite the fact that the appraiser claims to have researched articles. These are
particularly important to include due to the limited number of such studies. Even if these
studies may contradict the appraiser’s conclusions, they must be included and with an
explanation of why they should be disregarded if Kirkland believes they are flawed.
However, the studies cannot be ignored.

There is no discussion of compatibility with respect to the zoning process and the

expectations of the market for non-conforming uses, other than to state that because solar
farms have been constructed in agricultural and residential areas, they are comparible.
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DETERMINING WHAT IS AN EXTERNAL OBSOLESCNE

This next section of the Kirkland report identifies external obsolescence that “might
have a negative impact on the value of adjacent or nearby properties because of identifiable
impacts.” The appraiser lists the following external obsolescence:

Traffic. Solar Farms are not traffic generators.

Odor. Solar farms do not produce odor.

Noise. Solar farms generate no noise concerns and are silent at night.
Environmental. Solar farms do not produce toxic or hazardous waste. Grass is
maintained underneath the panels so there is minimal impervious surface area.

The appraiser concludes, that “I have observed and studied many solar farms and have never
observed any characteristics about such facilities that prevents or impedes neighbor from
fully using their homes or farms or businesses for the used intended.

This appraiser has concluded that if there is no traffic, odor, noise or hazardous waste,
then, ceteris paribus, there is no diminution in value.

However, with respect to detrimental conditions, as a result of utility scale solar
facilities, the appraiser does not discuss the loss of the viewshed, which is the primary impact
of such industrial uses on the natural environment.

Also, the appraiser does not discuss the expectations of the market with respect to
utility of their property. Utility scale solar plants affect properties in different ways relative to
their proximity and degradation of the view. This is true of the effect of high voltage
transmission lines, turbines and cell towers, as indicated in peer review studies.

ADJOINING PROPERTIES

The next section of the report merely lists the adjoining properties with their acreage,
use, their percentage of adjoining acres and distance from nearest panel. There is no narrative
discussion of the surrounding area to the proposed generating facility nor its impact upon the
view shed or utility of those properties most affected. The appraiser states that the “closest
adjoining home will be 340 feet from the closest panel and the average distance to adjoining
homes will be 873 feet. Matched pair data presented later in this report shows no impact on
home values as close as 105 feet when reasonable visual buffers are provided.” This
conclusion can only be interpreted as the following: “one size fits all” despite the size of
the solar generating plant or the expectations of that market segment that is affected by
the plant.

SUMMARY OF SOLAR PROJECTS IN KENTUCKY

This section of the report lists 6 solar facilities in Kentucky including their size, total
and used acres, average and closest distance to home, as well as the percentage of land use.
This chart is repeated for every solar generating facility throughout the report. Since nearly
all solar plants adjoin either agricultural, residential or commercial use, such calculations are
only remarking the obvious. To conclude that “the similarity of the sites in terms of adjoining
uses and surrounding demographics makes it reasonable to compare the lack of significant
impacts in other areas would translate into similar lack of significant impacts” is
inconclusive. Additionally, the six generating plants range in size from 2 to 10 MW and are
not comparable to a 100 MW utility scale plant such as the subject.
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II. MARKET ANALYSIS OF THE IMPACT ON VALUE FROM SOLAR FARMS

This section of the report provides the evidence that the appraiser uses to claim that
solar utility scale generating facilities have no negative affect upon proximate property
values. This appraiser has “researched hundreds of solar farms” in Virginia, South Carolina,
Tennessee, Texas, Oregon, Mississippi, Maryland, New York, California, Missouri, Florida,
Montana, Georgia, Kentucky and New Jersey and not one of these plants has had an adverse
impact on adjacent property values.

The previously cited Kirkland chart summarizes all of the data provided by the
appraiser relative to the 44 case studies that are included in the report. Several of these
examples are incomplete relative to the description of the solar farm. Particularly important,
relative to comparability, are the acres and megawattage of the solar facility. This data is
missing on several of these examples.

No. 1 KY Matched Pair — Crittenden Solar, Crittenden. KY

This analysis examines 34.10 acre solar farm with only 2.7 MW on a 181.70 acre
tract of land adjoining I-75 in Crittenden, a community in northern Kentucky. The
subdivision consists of manufactured and conventionally constructed residence. The test
property is a $120,000 manufactured house on 0.96 acres that is approximately 750.00 linear
feet from the 1-75 right of way and 360 linear south of the closest solar panel. In addition,
there is a streambed with vegetation between the solar farm and the test property. The solar
farm is partially screened with opaque fencing. Because of the price range and construction
of the dwelling and proximity to the interstate, the solar farm would not diminish the utility
of this property to the point of expecting it to impact the property value.

The two control sales do not appear to be from Crittenden according to Google Earth.

The second test example is 300 Claiborne Drive, which represents a conventionally
constructed dwelling approximately 1,250.00 linear feet east of I-75 and 600 linear feet south
of the closest panel. In addition, the dwelling is separated by two tree lines from the solar
farm. The utility of this tract would not be expected to be impacted by the adjacent solar farm
under these conditions.

The control sales either do not appear on Google Earth as listed or are possibly from a
different town to the north.

The third test property 350 Claiborne Drive is 1,820 linear feet from I-75 and 750.00
linear feet north of the solar farm separated by a stream and tree line. No loss of utility would
be expected under these circumstances.

The fourth example, 370 Claiborne Drive is approximately 2,000 linear feet to I-75
and 900.00 linear feet to the solar farm. This house is also separated by the ravine and tree
line.

This sales analysis is not considered reliable as it represents a neighborhood that is
impacted by its proximity to I-75, the size of the solar farm is minimal and not comparable in
magnitude to the Madison County proposal, and the expectations of this market do not
include a scenic view shed. The expectation of this market is for a house, a yard and ease of
access to employment.
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No. 1 National Matched Pair — AM Best Solar Farm. Goldsboro, NC

The detailed analysis of this solar does not need review because the AM Best Solar
Farm was constructed on Industrially (I-2, General Industrial) zoned land. Therefore, the
market would have anticipated such a use and the effect of the solar farm would be inherent
in the sales prices. The fact of the industrial zoning is not divulged by the appraiser. The size
of the land area and solar farm generation capacity (6.65 MW) are not given. Because of the
size and the zoning, this case study is not a reliable indicator.

In addition, none of the comparable sales addresses are given. This means that the
reader of the report must go to the Property Valuation Office website, if available, or call the
PVA to get the addresses of the comparable sales. Some of the comparable sales do not
include the Tax ID number. USPAP states that

No. 2 Matched Pair — White Cross Solar Farm. Chapel Hill, NC

This study, from Chapel Hill compares the sale of 47.20 acres of excess land at the
solar farm site in 2013 for $5,614 per acre to a non-adjoining wooded tract that sold in 2010
for $6,109 per acre. The appraiser attributed the $500 per acre difference to the timber and
concluded no difference. However, he did not address the issue of appreciation, did not
provide a timber cruise, nor did he provide the motivation for the purchase of the wooded
land or any other conditions of sale that may have impacted the sale price. There are too
many unknowns for this comparison for have any credibility. No address is given for the
comparable sales. Again, anyone readying this report must have access to the PVA data.

No. 3 Matched Pair — Wagstaff Farm, Roxboro, NC

The third study consists of the comparison of an 18.82 acre off-conveyance from a
594.00 acre farm of which the adjacent 30.00 acres contained a solar facility. The purchaser
of the 18.82 acres was the adjoining owner. The sale price of $8,714 acres was comparable to
a 14.88 acre tract “not near” the solar farm that sold for $8,739 during the same period of
time. The appraiser concluded that “this matched pair again supports the conclusion that
adjacency a solar farm has no impact.” This comparison is flawed because adjoining owners,
based on my appraisal experience, typically pay a 10.00 to 25.00 percent premium for
adjoining land. In fact, it is necessary to analyze an adjoining owner sale with numerous non
adjoining owner sales within a market to even claim that the resulting value even fits the
definition of market value. That is not to say that an adjoining owner sale cannot be used
within an analysis, it must be fully discussed. In this case it was not. Also, no addresses are
given.

No. 4 Matched Pair — Mulberry, Selmer. TN

The fourth study is from Tennessee and compares sale from the same subdivisions
pre and post solar farm construction. This adjustment process is so convoluted that it makes
an excessively large gross adjustments to the sales to make his point that there is no impact
by the solar farm. This study suffers from the same criticisms cited in previous examples,
including expectations for scenic view in a $130,000 residential market.

In addition, Selmer is a small town in of 4,396 people in southwestern Tennessee.
The terrain is generally woodland in the vicinity of the solar farm. According to the appraiser
lots in the adjoining subdivision sell for $15,000 and the houses are in the $130,000 price
range. Sales 6 and 7 are approximately 775 and 500 linear feet north of the closest panel,
while Sales 12, 15 and 16 are 610, 690 and 480 linear feet, respectively. All these 1.00 acre+
lots have dense woodland separating them from the solar farm as well as rolling terrain.
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Considering the distance from the solar arrays and the price range of the neighborhood the
solar farm would not affect the utility of this example and no diminution in value would be
expected by this market. This example is not a reliable indicator of no loss in value due to the
proximity of the solar farm.

No. 5 Matched Pair — Nixon’s Solar Farm, West Friendship. MD

The fifth study is from the 2.0 MW Nelson’s Solar Farm in West Friendship,
Maryland. This case study compares the sale of a $771,640 residence on less than one acre in
a 12 unit subdivision that adjoins a small solar farm of less size than the subdivision. This
sale is compared to a sale that is “not nearby” the solar farm that sold for $690,000. After
adjustment, the appraiser concluded no impact of the solar farm. The flaw in this analysis is
that the nearby sale is within a one street subdivision of lots of approximately one acre that
are opposite each other obstructing any view from the front of the properties. Moreover, the
‘nearby sale’s” view of the solar farm is obstructed by 10 other houses. It is not surprising
that the appraiser concluded no impact by this solar farm. Also, since all occupants within the
subdivision must drive past the facility to reach their homes, all the properties are impacted
to some degree. This example is not a reliable indicator for no loss of value.

No. 6 Matched Pair — Leonard Road Solar Farm, Hughesville, MD

This case study is from the Lenard Road Solar Farm in Hughesville, Maryland. This
study compared a 3.00 acre residential tract adjoining the solar farm to the south that sold for
$291,000. During the same time period in 2016 a 3.22 acre residential tract sold away from
the solar farm for $329,800. After adjustment for the physical differences in the houses, the
appraiser concluded no impact from the solar farm. What the appraiser failed to consider was
that there is sufficient woodland between the property and the solar panels effectively
preventing the solar facility from visibility at the rear of the property. The control sale
appears to be from Waldorf, MD, a different town than the test sale. In addition, the control
sale required a gross $47,240 adjustment which indicates that the sale is not truly
comparable, aside from proximity. Also, the area and wattage of the solar farm is not
divulged. It appears small from the photograph. This comparison is also not reliable.

No. 7 Matched Pair — Talbot County Community Center Solar Farm, Easton, MD

This case study is based on proximity to the Talbot Community Center Solar Farm in
Easton, Maryland. Although not specified, this is a very small solar farm. (Appears to be less
than 3.00 acres). This study compares two 50 to 60 year old dwellings selling for $135,000 in
2012 “nearby” and “not nearby” the solar farm. The “nearby” sale is approximately 850.00
linear feet west of the solar farm while the control sale is 1,000 feet west of the solar farm
and both sales are separated by a densely treed fence line. Both properties appear to be
equally affected or not affected by the solar farm. Therefore, this study has no credibility.

No. 8 Matched Pair — Alamo II. San Antonio, Texas

The next case study is from Alamo II Solar Farm in San Antonio, Texas. This 98.37
acre solar farm with a 4.4 MW output is surrounded on three sides by minimally sized lot
subdivisons with many hundreds of houses selling in the $150,000 range. The sale-resale
analysis examines sales occurring in mid to late 2012 to those occurring after the solar farm
was constructed in 2013. First, it is not credible to assume that the solar farm was constructed
without any knowledge of the neighborhood given the time frame presented. The permitting
process alone takes considerable time. Moreover, this market which consists of tightly
packed housing does not consider the view shed as a predominant requirement in their
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purchase decisions. This study is not a credible indicator since no damage is the expected
outcome of these comparisons.

No. 9 Matched Pair — Neal Hawkins Solar. Gastonia, NC

Another North Carolina case study concerns the Neal Hawkins Solar Farm in
Gastonia, North Carolina. This is an anecdote of a $270,000 residential sale abutting a
proposed solar farm that was acquired by a purchaser who had “no concerns™ about the solar
farm. There are always potential purchasers who “don’t care” about a disamenity and are
willing to pay without a discount, as well as potential purchasers who would not consider
purchasing a property in proximity to a disamenity at any price. However, they are not
representative of any market. Even if they don’t care, the lender who is lending them 75.0
percent or greater is more concerned about the next purchaser, if, and when the current
purchaser is unable to pay his loan. This is not a credible example.

No. 10 Matched Pair — Summit/Ranchlands Selar, Moyoeck, NC

Although this case study has potentially more credibility than the previous case
studies because it is based on a more comparable utility scale solar farm with 80 MW.
However, Parcel 48, the test property, is a manufactured home on 4.29 wooded acres that
offers protection from the solar farm 950.00 linear feet distant. In addition, there is a
woodland directly behind this property within the solar farm which offers additional
protection. The control sales are more distant however, they are sited on 1.00+/- acre lots.
Given the distance from the solar farm compounded by the woodland protection of the view
and the minimal quality of construction, it is not surprising that this example sold for as
much as the control sales. Even considering these facts, the appraiser has estimated that the
difference in the test sale and the control sales is -3.0 percent.

The next test sale, Parcel 53 is approximately 1,000.00 linear feet northeast of the
closest solar farm and separated by approximately 675.00 linear feet of woodland. In
addition, this sale adjoins an industrial tract immediately south and east of the solar farm.
The 3 control sales are from seemingly the same subdivision, however, the third sale, 127
Ranchland is a similar distance from the solar farm and separated by only one lot. The gross
adjustments to the sales are larger than are typically acceptable indicating that these
comparisons are not credible.

The next test sale, No. 15 is 430.00 linear feet north of the solar arrays at the
northwest corner of the solar plant. In addition, the property is separated from the solar farm
by a mature row of trees, as well as the Guinea Mill Run Canal. Because of the distance and
intervening tree line and canal, the effect of the solar plant upon the utility of the property is
mitigated.

The fourth test sale, Parcel No. 29, is directly across from the interior of the solar
facility, but is separated by Ranchland Road, and the tree lined Guinea Mill Run Canal. The
house is approximately 420.00 linear feet north of the closest panel. This comparison of
manufactured homes indicates a -10.0 percent diminution in value.

The fifth test sale, 358 Oxford, is a from a 10.00 acre subdivision that adjoins the
generating plant to the west. This tract abuts the solar plant and the dwelling is within 625.00
linear feet of the nearest panel. The first control sale is from the interior of the same
subdivision and indicates a loss of value of -3.0 percent. The second control sale appears to
be the original house from the subdivided farm requiring a gross adjustment of 24.0 percent,
which would indicate this is not a reliable comparable sale. The third control sale is from
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Caratoke Hwy, a major 4 line divided highway and is diagonally opposite commercial
development. This property is not a reliable comparable sale.

The next group of sales that the appraiser analyzed are from a 10.00 acre subdivision
west of the solar plant and southwest of the above group of sales.

A Moyock, North Carolina study involves the 2,034.00 acre Wildwood Solar Farm.
Among the adjacent properties is a subdivision to the north consisting of older conventional
dwellings and newer manufactured homes on lots of minimal size. Two paired sales analysis
are made of the respective dwelling types within the subdivision of both adjoining and non-
adjoining lots. Credibility of this analysis is also compromised by using the same subdivision
for both the test and control sales because the entire subdivision is affected to some degree by
proximity to the solar farm.

This solar facility would have been a likely candidate for a search of sale-resales of
the surrounding properties.

No. 11 Matched Pair — White Cross II, Chapel Hill, NC

This case study is also from Chapel Hill, North Carolina and compares two sales, one
adjoining and one not adjoining the White Cross II solar farm. However, the address of the
test sale is not given, only the tax ID number. Nonetheless, the solar farm is surrounded by
woodland and is only 2.8 MWs. Regardless of where the test property is, any impact would
be expected to be minimal, if at all. This comparison is not credible.

No. 12 Matched Pair — Tracy Solar, Bailey, NC

This comparison involves two communities within 5 miles of each other, which is not
indicated in the report. The test sale is in Bailey, NC and the dwelling is within 790.00 linear
feet of the closest solar panel. However, the 5 MW generating facility is screened by
approximately 500.00 linear feet of dense woodland and it appears that the front of the
property is encumbered by a transmission line. However, the appraiser does not indicate this
fact. The analysis compares the land sale of the test property with sales from Bailey and
Middlesex, NC. However, the location of 427 Young is undeterminable with the information
provided, and no house number is given for Claude Lewis Road. The data is insufficient for
comparison with the comparable sales, however, based on this description, the utility of the
property would likely not be diminished. Therefore, this is not a credible analysis to deduce
the impact of an industrial scale solar farm upon property values.

No. 13 Matched Pair — Manatee Solar Farm, Parrish, FL

This case study involves a 74.50 MW generating facility that adjoins Lake Parrish,
that appears to be a reservoir. The test sale is approximately 1,200.00 linear feet north of the
generating facility and separated by approximately 650.00 linear feet of dense woodland and
a railroad at the edge of the woods. Because of the protection offered by the woods and the
distance from the solar farm, the utility of the test property would be expected to be similar to
that of the control properties. Without the reduction in utility or loss of the view shed, this
case study is not a credible example to refute loss of value as a result of proximity to an
industrial scale solar generating facility.

No. 14 Matched Pair — McBride Place Solar Farm, Midland, NC

See the sale-resale discussion in the first section of this report, which contradicts the
appraiser’s finding of no damage.
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No. 15 Matched Pair — Yambhill II, Amity, OR

The utility of this “adjoining” sale is not impacted by the 725.00 linear foot proximity
to a 1.2 MW solar farm. In addition, the sale is additionally separated from the solar farm by
another parcel. No damage should be expected in this example. This is another example of
taking a property that is not impacted and declaring it not to be impacted by its proximity to a
solar farm and supporting the claim by comparing it to arbitrarily selected sales from three
different communities. Moreover, such a small solar farm has no relevance to the impact of
an industrial scale farm.

No. 16 Matched Pair — Marion Solar, Aurora. OR

Another example of a very small 0.3 MW solar farm that is diagonally across from a
15.75 acre tract with multiple locations for a house site without being in the direct view of
this facility. The comparable sales are from three different towns. Moreover, such a small
solar farm has no relevance to the impact of an industrial scale farm.

No. 17 Matched Pair — Clackamus II, Aurora, OR

This is another example of a property that is not impacted by a 0.22 MW solar garden
that is on the opposite side of a major highway from the rear of the tract. Dense treed
screening is at the rear property line. The houses in this subdivision appear to have
approximately a 6.0 foot side yard. This tiny solar array has no impact on any houses in this
neighborhood and to attempt to prove this with comparable sales defies credulity. Of course,
there is no damage.

No. 18 Matched Pair — Grand Ridge Solar, Streator, IL

In this example, a $186,000 house is northwest of a 20 MW facility and 480.00 linear
feet to the closest panel from the rear of the house. The property is compared to four sales,
one of which is from the opposite side of town in Streator, however, the other three sales are
from any number of possible communities in Illinois, according to Google Earth. The
appraiser does not explain how these various communities relate to the subject and how they
are a reliable indicator of value. It is insufficient to merely list four sales from different
locations, reducing them to a size per square foot and declaring there to be no diminution in
value. Considering the price range of the house the orientation of the property to the solar
farm, its utility is likely not diminished. However, this cannot be supported by this analysis.

No. 19 Matched Paris — Portage Solar, Portage, IN

This case study involves a 2 MW solar farm at the NW corner of a 56 acre tract. The
test property is a 57 year old house abutting the farm at the southeast corner with 5 other
houses shielding its view. The house is 1,320 linear feet from the closest solar panel and
considering these aspects of the property, the solar farm does not diminish the utility of this
test property. Also, the size of the solar farm has no relationship to a 100 MW generating
plant.

No. 20 Matched Pair — Dominion Indy III, Indianapolis. IN

The test sale and control sales are from a modestly priced subdivision opposite the 8.6
MW solar farm. The rear of the closest houses are within 400 feet of the solar farm and the
subdivision is separated by a 65.00 right of way, a two lane road, and nearly 250.00 liner feet
depth of woodland. The solar farm has no effect upon the utility of these residential tracts.
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No. 21 Matched Pair — Beetle-Shelby Solar, Cleveland County, NC

This test property is 950.00 linear feet north of a 4 MW solar farm. Between the solar
farm and the property are two roads and the view from the dwelling is completely blocked by
dense woodland that abuts the structure. This solar farm has no effect upon the utility of the
10.08 acre property.

No. 22 Matched Pair — Courthouse Solar, Gaston, NC

It is doubtful that the utility of a $111,000 house diagonally opposite the proposed 5
MW solar farm would be impacted, or that the view shed would be an important
consideration for this market. The second example is shielded from the proposal by dense
forest. This analysis lacks credibility for application to other situations.

No. 23 Matched Pair — Gaston County, NC

The first example is a 17.74 acre forested site with a 63 year old dwelling that is on
the opposite side of the road and approximately 1,165 linear feet from the solar farm which
appears to slope downward from road grade. The utility of this property is clearly not
impacted by the 5 MW facility. A second example includes a $180,000 2.91 acre tract that
sold in 2015 after the solar farm was approved, but before it had been constructed. A
mitigating influence may have been that the rear third of the property is woodland that
separates the front third of the tract that contains the dwelling from the solar farm. Since the
solar farm was not yet constructed, the potential purchaser may have taken this fact into his
calculus for purchase. A third example is an unimproved 21.15 acre tract approximately
1,500 linear feet south of the solar farm and on the opposite side of Blacksnake Road. Also,
across from the example on the north side of the road is a highly improved farm and
woodland which blocks the view of the solar farm. Any reduction in utility of this property is
speculative.

No. 24 Matched Pair — Clark County Solar, Clarke County, VA

This test tract is 1,230 linear feet north east of the closest panel to this 20 MW
facility. The tract was purchased prior to the construction of the solar farm. The potential
purchaser may have considered the distance to be sufficient. The comparable sales require so
much adjustment and appear to be from different towns that that any conclusion as to damage
or not is speculative. The analysis is not credible.

No. 25 Matched Pair — Flemington Solar, Flemington. NJ

The size of this solar farm, with respect to area or megawattage is not specified, but it
appears small. It adjoins the commercial thoroughfare of the town to the east and is south of
the residential development in question. It is not surprising that the properties closest to the
solar farm are not impacted because of the natural woodland and is heavily screened within
the solar farm.

No. 26 Matched Pair — Frenchtown Solar, Frenchtown, NJ

The size of this solar farm, with respect to area or megawattage is not specified, but it
appears small. The appraiser reported that the solar farm was not a factor in the purchaser’s
decision to buy the property. Therefore, this analysis is unnecessary.
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No. 27 Matched Pair — McGraw Solar, East Windsor, NJ

This paired sales analysis is the first truly reliable indication of this report. The
discussion does not include the size of the solar farm or its megawattage. It compares an
impacted townhouse abutting the solar farm to nearly identical townhouses within the same
area, but sufficient distance away that they are unimpacted. The difference between these
sales range from -9.00 percent to -19.00 percent.

The sale that indicated -13.00 percent is across the street from the subject, while the
sale that indicated -19.00 percent is in the next block. The -9.00 percent sale is the furthest
way at the rear of the subdivision. However, the condition of the property or other
differences are not divulged.

The second example examines a single-family dwelling in proximity to the solar
farm, but compares it to sales from different subdivisions, though less reliable, this analysis
shows a -2.0 percent adjustment. This house is farther way from the solar farm than the
townhouse example including a field and large trees that separates the house from the plant.

No. 28 Matched Pair — Tinton Falls Solar, Tinton Falls, NJ

This case study examines sales from a condominium development that is on the edge
of a densely populated community and adjoins an unspecified solar farm with respect to size
and megawattage. Several comparisons indicate diminution in value ranging from -1.0
percent to -7.0 percent, which would be expected and is consistent with No. 27 considering
the property types. Accuracy is possible when the comparable sales are similar such as these
two examples.

No. 29 Matched Pair — Simon Solar, Social Circle, GA

The size of the solar farm is not given and the comparable sales are not sufficiently
described to interpret this case study.

No. 30 Matched Pair — Candace Solar, Princeton, NC

This case study consists of a paired sales comparison of a single-family lot, as well as
the subsequent sale of the lot as improved with a modular home. The most reliable
comparison of the first analysis is between the subject which adjoins the solar farm and a lot
on the opposite side of Herring. This comparison indicates a loss of value of -18.0 percent.
The second analysis, as improved indicates a range of -3.0 percent to 26.0 percent. This is an
unreliable comparison due to the number of adjustments required.

No. 31 Matched Pair — Crittenden Solar, Crittenden. KY

This is the first solar farm that is discussed.

No. 32 Matched Pair — Walker-Correctional Solar, Barham Road, Barhamsville, VA

According to the appraiser, the purchaser of the property directly opposite the solar
farm and within 250.00 linear feet, stated that he preferred the privacy the solar farm offered
him and paid more than the asking price. Therefore, no analysis is needed. This is another
example of a purchaser’s indifference to a detrimental condition. As with potential
purchaser’s who would not pay any amount regardless of discount for a property with a
detrimental condition, these extremes are not indicative of the market and should be
eliminated from the data pool.
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No. 33 Matched Pair — Innovative Solar 46, Roslin Farm Road. Hope Mills, NC

This 78.5 MW generating plant has potential of being a relevant indicator for the
Madison County proposal given its size. This single paired sales analysis uses comparable
sales which two of the three required over 30.0 adjustment, which results in an unreliable
indication. With such a large solar generating plant, the proper analysis would be to examine
all the adjacent properties for sale-resales prior to and after construction, such as the case of
No. 14, McBride Place Solar Farm in Midland, N.C.

No. 34 Matched Pair — Innovative Solar 42, Country Line Road, Fayetteville, N.C

This case study examines two adjacent properties opposite this 71 MW generating
plant. With respect to the first study, the Shaw Mill Road sale appears in the center of a
commercial/industrial intersection and the address of the second sale is incomplete for
identification on Google Earth. The first sale required a 40.0 percent adjustment and the
second, a 20.0 percent adjustment.

Regard to the second comparison, the sales are within the general vicinity and are
comparable to the subject. The Hemingway sale is directly behind the test sale and may be
influenced by the solar facility. Assuming the data is correct, this example may not be
adversely affected by the solar farm. However, because of the number of adjoining tracts, a
search for sale-resales should be made to support the indication of no diminution of value.

No. 35 Matched Pair — Demille Selar, Demille Road, Lapeer, MI

The first case study of a 28.4 MW solar farm compares an adjacent residence at 1120
Don Wayne to the property directly across the street which results in a -10.0 percent
difference in value. The second comparison is with a dwelling in the same neighborhood a
greater distance from the solar farm which indicates a -4.0 percent adjustment. The third
comparison is a larger single lot in proximity to commercial development, and not in a
subdivision. This comparison indicates a 10.0 percent adjustment in favor 1120 Don Wayne.
Since the third sale is not considered comparable, the other two indicators result in a -4.0 to
-10.0 adjustment for proximity the solar farm. The other comparisons of properties on
Don Wayne indicate a range of diminution of value from -1.0 to -7.0 percent. This is
consistent with the other evidence for modestly price subdivisions.

No. 36 Matched Pair — Turrill Solar, Turrill Road, Lapeer, MI

This case study involved two analysis. The first tests 1060 Cliff Drive, a residence
opposite the 19.6 MW solar plant and in proximity to a commercial area. The first control
sale is from a similar neighborhood and indicates -6.0 percent diminution. The other two
sales are from subdivisions and are not considered to be comparable. The second analysis
was inconclusive as admitted by the appraiser.

No. 37 Matched Pair — Sunfish Farm. Keenebec Road, Willow Spring, NC

This case study examines a $185,000 house whose rear corner is diagonally across
from a 6.4 MW generating plant. The appraiser concluded that the property was not affected
and due to the property’s alignment with the solar farm and the woodland and field directly
behind the property the likelihood of a reduction in utility is minimal.
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No. 38 Matched Pair — HCE Johnstone I, LLC. Benson, NC

This case study examines two woodland lots that adjoin this 2.5 MW solar farm. Due
to the small size of the facility and the screening, the utility of these lots is not diminished
and consequently indicate no diminution in value compared to competing tracts.

No. 39 Picture Rocks., Tucson County, AZ

This case study examines two sales in a subdivision both approximately 1,000 feet
from the 20 MW solar farm. The utility of the examples would not be adversely affected by
the proximity to the solar farm.

No. 40 Matched Pair — Avra Valley, Tucson, Pima County, AZ

This case study examines two manufactured houses both approximately 1,500 linear
feet from the 25 MW solar farm. With this distance and price range of $130,000 to $150,000
the utility of these examples would not be adversely affect by proximity to the solar farm.

No. 41 Matched Pair — Sappony Solar. Sussex County, VA

This case study examines a 6.00 acre woodland tract improved with a manufactured
home 1,425.00 linear feet southwest of the 30 MW solar farm. Such a property’s utility with
a sale price of $128,400 and at this distance would not be adversely affect by proximity to the
solar farm.

No 42 Matched Pair — Camden Dam, Camden. NC

This case study involves a single-family dwelling that sold in three tracts with the
second presumably able to be developed that adjoined the 5 MW solar farm. The issue in this
instance is did the purchaser of the property lose a building right as a result of that tract
adjoining the solar farm. This would be the loss of utility as a result of proximity. However,
the appraiser did not discuss this issue. It may not have been a buildable lot, but since it is the
central issue, it should have been addressed. Instead the appraiser compared the entire tract to
three other sales in the county of which two required adjustments of over 30.0 percent and
concluded that there was no damage.

No. 43 Matched Pair — Grandy Solar, Grandy, NC

This 20 MW solar farm is apparently under construction on a former golf course site.
According to the appraiser’s map exhibit, there are 62 single family and commercial lots that
appear to abut the former golf course. The most likely analysis of this tract would be to
examine all the lots for sale-resales both before and after the announcement of the conversion
to a solar farm. Also, the most probable historic motivation for the purchase of these lots was
for the view of the golf course. Several articles have addressed this issue and have
documented a premium paid for such locations. The appraiser did not discuss the issue of the
removal of a view from such a subdivision. The loss of utility for any of these sales would be
the transition from a landscaped natural scenic view to an industrial view. The appraiser did
not address any of these issues and found three sales that supported no diminution in value.

No. 44 Matched Pair — Champion Solar, Lexington County. S.C.

It is not obvious where the test sale is on the map. However, considering the
intensively developed nature of the area and the $110,000 price range of the property it is
likely that its utility would not be diminished by proximity to the 10 MW solar farm.
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Conclusions

The appraiser concludes that the 96 matched pairs of comparable sales from solar
farms throughout the United States have indicated a range of value differences from -10.00
percent to +10.00 with an average of +1.00 percent and a median of +1.00 percent. He has
concluded “that this data shows no negative or positive impact due to adjacency to a solar
farm.”

The primary flaw of this report is that with any damage or amenity study involving
any detrimental or affirmative condition, the result cannot be reduced to a single “one size
fits all” percentage in order to accurately describe the impact, whether positive or negative.
Typically, a multiple regression analysis which analyzes hundreds, if not thousands of data
points results an average or median result. However, even this kind of mass analysis qualifies
the conclusion with respect to distance or some other qualifier. It is understood that on either
side of the average is a range of values.

The fallacy of this case study is that the appraiser has chosen certain proximate sales
to solar farms and compared them to random sales without any explanation as to why they
were chosen. The inherent weaknesses of the selection are described above in the review
comments of each case study. These include certain facts as to why no damage or loss of
utility should even be expected, which would eliminate the necessity for the convoluted
adjustment process the appraiser has performed in each case study. This is particularly
evident regarding the small solar farms.

This is analogous to citing the sales of properties that are impacted by high voltage
transmission lines (HVTL). If, for example, a HVTL traverses the rear corner of a rural
acreage residential tract and the dwelling or potential house sites are on the other side of the
property and remain intact, there is no loss of utility, and consequently no damage. On the
other hand, if a transmission line diagonally bisects a comparable property, it may reduce the
value by 50.00 percent. To conclude, just using the first sale that there is no impact from
HVTLs, is fundamentally flawed. The appraiser has chosen one or more examples from
numerous solar farms throughout the country and has concluded that even those containing
1,000.00+ acres are not detrimental conditions.

Another technique that this appraiser relied upon was establishing the percentage of
uses surrounding the solar farms and concluded because the mix or residential, farm, or
commercial use was similar, then the electrical generating system was deemed compatible
with the surround land uses, regardless of whether it was 0.22 MW or 100 MW. As
previously described, there was no discussion of what constitutes compatibility and the real
estate market.

I11. Distance Between Homes and Solar Panels

The appraiser “has measured distances at matched pairs as close as 105 feet between
panel and home to show no impact on value.” This claim is not credible due to the unreliable
and noncredible matched pair analysis as described in the case study reviews.

IV. Potential Impacts During Construction

The appraiser has noted that he does not anticipate any impacts on property value due
to construction on the site. Some solar farm construction has caused temporary damages for
such things as erosion and flooding on adjacent properties. Notable examples are in
Spotsylvania and Essex Counties in Virginia.
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V. Scope of Research

The appraiser has stated that his scope of research is 700 solar farms. As indicated
earlier this appraiser has not acknowledged other peer reviewed articles or studies in the
public domain that contradicts his findings.

V1. Specific Factors Related to Impacts on Value

The appraiser has determined, from his experience in completing Impact Studies “that
the most common areas for impact on adjoining values follow a hierarchy with descending
levels of potential impact” and he discussed them as they relate to solar farms.

1. Hazardous material: The appraiser states that, “a solar farm presents no potential
hazardous waste byproducts as part of normal operation.”

Odor: “Solar farms produce no odor.”

Noise: “There is no negative impact associated with noise from a solar farm.”
Traffic: “The solar farm will have no onsite staff.”

Stigma: “There is no stigma associated with solar farms and people generally
respond favorably towards such a use.”

Appearance: “Larger solar farms...are a passive use of the land that is in keeping
with a rural/residential area.”

S SAEEROD

The appraiser did not address the view shed as previously described.

VII. Conclusion

The appraiser concludes that “the matched pair analysis shows no impact in home
values due to abutting or adjoining a solar farm as well as no impact to abutting or adjacent
vacant residential or agricultural land. Furthermore, it is his “professional opinion is that the
solar farm proposed at the subject property will have no impact on the value of adjoining or
abutting property.”

The most relevant examples cited by the appraiser that either required the least
amount of adjustment or represented obvious impacts due to the solar farm are the following
which indicated a range of diminution from -1.0 percent to -19.0 percent.

No. 10 Matched Pair — Summit/Ranchlands Solar, Moyock, NC: -3.0% to -10.0%

No. 27 Matched Pair — McGraw Solar, East Windsor, NJ: -9.0% to -19.0%
No. 28 Matched Pair — Tinton Falls Solar, Tinton Falls, NJ: -1.0%to -7.0%
No. 30 Matched Pair — Candace Solar, Princeton, NC: -18.0%

No. 35 Matched Pair — Demille Solar, Demille Road, Lapeer, MI:  -1.0% to -10.0%
No. 36 Matched Pair — Turrill Solar, Turrill Road, Lapeer, MI: - 6.0%

These indications are not unlike those of the peer reviewed journals and analysis of
other appraisers that are summarized on the following chart. The preponderance of evidence
based on these empirical studies indicates that industrial scale solar farms do impact adjacent
properties to the extent that their utility, as interpreted by the market, is affected. For this
reason, the market considers electric generating facilities to be a detrimental condition.
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SUMMARY OF INDICATED VALUE DECLINE

DATE STUDY RESULT
2018 University Assessor survey respones ranged from value impact of zero
of Texas to estimation of negative impact associated with close
distance between the homes and the facility, and
impact increased with increased size of the solar plant.
2020 University Average decline within 3.0 mile radius was -1.7%, or $5,671.
of Rhode Island |Average decline within 0.1 mile was -7.0%, or $23,682.
The "results suggest extremely large disamenities for
properties in very close proximity."
2013 Fred H, Beck & |Stras Solar Case Study: Potential Purchasers cancel contract
Associates, LLC |[upon learning of the solar facility.
Clay County Case Study: Lot sales stopped after announce-
ment of solar plant. Clay County Board of Equalization
reduced affected property assessments -30.0%.
Non-residential Use View Impariment Study: Adjacent
incompatible use adversly impacted nearby properties -10.7%
to -25.1%, or an average of -15.2%.
AM Best Solar Farm Study: No diminution in value due to
pre-existing industrial zoning for solar farm.
2020 Mark W. Adams County Veiw Case Study: The loss of view results in a
Heckman, R.E. |a -15% to -20.0% loss in value.
Appraisers
2019 | Madison County |Potential purchaser offered -16.43 % less than

Indiana

appriased value upon learing of the proposed solar plant.




SUMMARY OF INDICATED VALUE DECLINE

DATE STUDY RESULT
2021 | Mary McClinton [North Star Solar Case Study: An Analysis of the 7 adjoining
Clay, MAI properties purchased by North Star PV, LLC. A sale-resale
analysis