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Executive Summary

This report discusses potential clean energy and connectivity (CEC) applications along Kentucky Transportation Cab-
inet (KYTC) right of way (ROW), including renewable energy, broadband, small cell wireless equipment, connected
and automated vehicles (CAV), and electric vehicle (EV) charging stations. These applications hold considerable
promise and could bring environmental benefits, energy savings, and possibly open much-needed revenue streams
for KYTC. However, taking advantage of CEC applications will require due diligence and careful planning. While many
of these CEC applications have existed for several years, emphasis on them has increased over the last few years. A
Federal Highway Administration (FHWA) guidance memorandum (Pollack, 2021) clarifies how state departments of
transportation (DOTSs) can incorporate CEC uses along roadways:

e  Accommodation as a utility under 23 CFR Part 645; or
e Approval as an alternative use of highway right of way under 23 CFR Part 710.

FHWA states the preferred method is to accommodate CEC applications as utilities. The primary reason for accom-
modating as a utility is the methods and requirements are covered under existing DOT utility accommodation
policies.

If CEC applications are approved as alternative uses of the ROW, each project must be evaluated on its own merits,
requiring a separate project that must follow a larger Federal-aid process. However, it is unclear whether CEC appli-
cations meet the definition of a utility under Kentucky law. To resolve this question, KYTC legal staff and the Public
Service Commission should collaborate to clarify the statutory definition of a utility and whether each CEC applica-
tion falls under that definition.

Developing renewable energy sources on state-owned ROW has the potential to offset energy costs for KYTC, but
many challenges can hinder the ability of the Cabinet to take advantage of these applications.

Generating wind energy is highly dependent on wind speeds that can be very unpredictable, especially in an area
with unfavorable wind speeds such as Kentucky. This, coupled with the large amount of land necessary to site wind
turbine facilities, makes wind energy production an improbable use of KYTC-owned ROW. The state is better posi-
tioned to take advantage of solar energy but is still geographically disadvantaged compared to other areas of the
U.S. Wind and solar also face regulatory challenges related to power purchase agreements (PPAs) and Kentucky
statutes that limit the economic feasibility of selling electricity back to the electric grid.

Many Kentucky residents have no or inadequate access to broadband internet. Current efforts such as Kentucky
Wired and grant programs administered by the Kentucky Office of Broadband development have made great strides
to expand access. Many broadband installations to date have been along KYTC roadways. The Cabinet manages
broadband installation requests under its current permitting process and through the utility coordination process
for roadway projects, which is administered by the Division of Right of Way and Utilities. The MOBILE NOW Act has
built on the framework in place by adding extra requirements that emphasize broadband installations on DOT pro-
jects. KYTC should continue with its efforts and identify new methods to include broadband installations along state-
owned roadways.

Small cell wireless applications use low-powered radio access nodes or base stations to enhance cellular coverage
and capacity, especially in populated areas. State and local governments face tremendous pressure to include small
cell wireless equipment on existing infrastructure in the public ROW. Many agencies have significant amounts of
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existing infrastructure on state-owned ROW that could be well suited for small cell wireless equipment. KYTC should
permit small cell wireless in a manner that does not restrict the existing infrastructure’s ability to serve its intended
use. Discussions with the Division of Traffic Operations indicate that existing traffic signal infrastructure is not a
suitable location for small cell wireless equipment. Possibilities that could be explored further include existing utility
poles, light standards, bridges, and sign trusses.

More and more vehicles come equipped with CAV technologies. The roadside equipment required to make CAVs
possible include communication lines, electric lines, small cell wireless equipment, sensors, cameras, and roadside
units (RSU). KYTC has developed a strategic plan for CAVs and has an ongoing planning study to evaluate the poten-
tial for I-64 between Louisville and Lexington to serve as a CAV corridor.

Roadside infrastructure required for solar energy, wind energy, broadband, small cell wireless, and CAVs should
follow all standards listed in KYTC’s Utility Accommodation Policy (UAP), as found in the Permits Guidance Manual.
Before installing new equipment, it is important to consider roadside safety elements such as clear zone.

Kentucky is currently building out the first phase of its EV charging network on designated Alternative Fuel Corridors
(AFCs), which consists primarily of interstates and parkways. EV charging stations share many of the same installation
guidelines mentioned above (e.g., following KYTC’'s UAP, clear zone requirements) but have the added feature of
requiring human interaction at the charging site. As such, its improbable that EV charging stations will be situated
directly on the ROW as standalone features. However, future opportunities may exist at ancillary facilities that are
not located on Interstate right of way such as rest areas, truck parking areas, weigh stations, and park and ride lots.

Engaging with CEC technologies and applications requires domain-specific expertise that KYTC lacks in-house. As
such, the Cabinet will need to rely on the private sector to build out these technologies on public ROW. Contract-
ing methods that let private industry fund, design, build, maintain, and operate equipment are ideal for leveraging
private industry skills, expertise, and funding.

When considering CEC applications discussed in this report, it is critical to keep in mind that federal law restricts
commercial activity on interstates. 23 U.S.C. § 111 states that service stations or other commercial establishments
for serving motor vehicle users cannot be constructed on the interstate system’s ROW. The law also limits activity
at interstate rest areas. Although some CEC applications have been accommodated as a utility, the law is still re-
strictive with respect to commercial activities, which will limit the amount of private involvement for CEC-related
projects along interstates (e.g., building EV charging stations at rest stops).

KTC Research Report Accommodating Innovative Uses of Public Right of Way 2



Chapter 1 Introduction

The implementation of advanced Intelligent Transportation Systems (ITS), efficient technologies for renewable en-
ergies, and enhanced connection points for wireless transmissions have been a focal point for the Federal Highway
Administration (FHWA) for the last several years. In 2021, FHWA released a guidance memorandum to state depart-
ments of transportation (DOTs) clarifying certain uses of the public right of way (ROW) that may be used to address
climate change, increase equitable communications access, and grow energy reliability alternatives (Pollack, 2021).
Potential uses identified include renewable energy generation, electrical transmission and distribution projects,
broadband distribution, vegetation management, inductive charging travel lanes, alternative fueling facilities, and
other appropriate uses. Collectively, these applications fall under the umbrella of clean energy and connectivity (CEC)
and have the following benefits:

e Better leverage the full value and productivity of the existing ROW

e Reduce greenhouse gas and other pollutant emissions

e Promote energy security by diversifying energy generation and delivery methods

e Foster the creation of a local green job market that enhances the viability of the nation's renewable energy
industry

e Create a potential revenue source for state DOTs to develop projects and negotiate agreements that include
land lease or land license payments and power purchase agreements

e Reduce or eliminate ongoing maintenance expenses for state DOTs

These technologies can help generate renewable energy in Kentucky (solar and wind), enhance connection points
for wireless transmissions (small cell wireless), and facilitate ITS solutions to support connected and automated ve-
hicles (CAVs).

This research report develops a framework for the Kentucky Transportation Cabinet (KYTC) to strategically deploy
clean energy structures and devices on public ROW and support accommodation standards to guide decision-mak-
ing. It focuses on CEC uses along Kentucky highways, which include installations permitted through the KYTC Division
of Maintenance or those included in a roadway construction project. Best practices for identifying corridor types,
appropriate locations, and identification of physical standards are also included.

KTC Research Report Accommodating Innovative Uses of Public Right of Way 3



Chapter 2 Overview of Federal and State Utility Accommodation Policies

2.1 Clean Energy, Connectivity and State DOTs

The 2021 FHWA guidance memorandum describes how state DOTs can leverage public ROW for renewable energy
generation, electrical transmission and distribution projects, broadband projects, vegetation management, inductive
charging lanes, and alternative fueling facilities. Using land owned by state DOTs for renewable energy projects
should reduce ongoing maintenance costs (e.g., less area to mow) while maximizing its value. For some states, it
provides a new method of revenue generation by allowing DOTSs to establish public-private partnerships to develop
renewable energy projects using land-lease or land-license deals or power-purchase agreements. FHWA encourages
more efficient and effective state use of ROW assets to achieve one or more of the following:

(1) Leverage the full value and productivity of existing ROW assets

(2) Reduce pollutant emissions

(3) Promote energy security though diversification

(3) Foster the creation of a local green or renewable energy job market

(4) Create a potential revenue source

(5) Reduce or eliminate ongoing ROW maintenance expenses (Van Dyke et al., 2021)

2.2 Federal Regulations to incorporate CECs to the ROW

For KYTC, one important aspect of the FHWA guidance memorandum pertains to how states accommodate these
types of projects. Federal guidance provides two methods to address CECs: (1) as a utility accommodation pursuant
to 23 CFR 645.205 or (2) as an alternative use of highway ROW. Addressing CECs as a utility accommodation in the
transportation planning process is the preferred method for inclusion on state ROW when consistent with state law.
Alternative use of highway ROW can be approved when such occupancy, use, or reservation is in the public interest
and will not impair the highway or interfere with the free and safe flow of traffic (23 CFR 1.23(c)). If the CEC project
under consideration is a utility under state policy, the project is treated as a utility accommodation and processed
through the state DOT permitting and utility process.

Although the preferred method of incorporating CECs into the public ROW is as a utility accommodation, state DOTs
may need to update their Utility Accommodation Policy (UAP).! The FHWA provided recommended language up-
dates and advised completing the same process for broadband projects, which is also considered a part of the CEC
application. The specific areas FHWA recommends for revision for state UAP policy include the following (Pollak,
2021):

(1) Acknowledging renewable energy generation as a utility facility when consistent with state law and establishing
the proper form of written agreement or permit

(2) Discussing how utility accommodation can be better integrated into the transportation planning process at the
state, regional, and corridor levels

(3) Addressing applicable terms and conditions, pursuant to 23 CFR 645 Subpart B

The second method to address CECs on the public ROW is by treating them as an alternative use of the ROW. As
CECs are in the public interest, they must comply with property management regulations found at 23 CFR 1.23, 23
CFR Part 710, and 23 U.S.C 111. FHWA has some suggestions for this method as well:

1 A UAP is required to be submitted to FHWA pursuant to 23 CFR 645.211 and 645.215.
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Planning and design details about the project and provisions for maintenance access, terms of use, maps, plans,
and sketches must be incorporated in ROW Use Agreements for a time-limited alternative use of a Federal-aid
highway (per 23 CFR 710.405).

Non-transportation uses are subject to 23 U.S.C. 156 requirements to charge fair market value (FMV) for the
lease or disposal of highway ROW if the property was acquired with Federal-aid highway funding. FHWA has
already determined that CEC projects qualify for the full market value exception found in 23 U.S.C. 156(b)) and
23 CFR 710.403(e)).

To help states determine which process to follow for CEC applications, FHWA compiled Table 2.1. This chart com-
pares the different requirements for when an installation on the ROW is accommodated as a utility vs when it is
accommodated as an Alternative Use Permit.

KTC Research Report Accommodating Innovative Uses of Public Right of Way 5



Table 2.1 Utility Accommodation Process Compared to Alternative Use Permit Process for State DOTs to implement CECs in State ROW

State definition allows for renewable energy to be considered
as a utility facility and the project serves the public

State law excludes renewable energy as a utility facility, project
is not serving the public, or utility elects not to apply for a per-
mit

Applicable Federal
Regulation

23 CFR part 645
Utility Accommodation

23 CFR part 710
Alternative Use Permit Approvals

Process

A State DOT's Utility Accommodation Policy (UAP) outlines the
procedures, criteria, and standards it uses to evaluate and ap-
prove individual applications for utility facilities within the ROW.
The FHWA Division Office reviews and approves new and revised
UAPs for compliance with Federal requirements.

The State DOT then enters a written arrangement setting forth
the terms for a particular project. The State DOT can approve a
utility project installation in accordance with the process out-
lined in the UAP without referral to FHWA. 23 CFR part 645

State DOTs may execute a ROW use agreement for a renewable
energy project. This requires a determination by FHWA that such
use is in the public interest; is consistent with the continued use,
operations, maintenance, and safety of the facility; and such use
does not impair the highway or interfere with the free and safe
flow of traffic. (Except on Interstate highways, FHWA may assign
its approval responsibilities to the State DOT. 23 CFR 710.405(a)).

An application for a ROW use agreement approval must include
planning and design details about the project, including provi-
sions for maintenance access, terms of use, maps, plans, and
sketches. 23 CFR 710.405.

FHWA Approvals Re-
quired for Renewable
Energy Use of ROW

The FHWA must give programmatic approval of the UAP; project
by project approval from FHWA is not required unless the pro-
posed installation is not in accordance with 23 CFR part 645 or
the UAP. 23 CFR 645.215.

FHWA approval is required for each use. 23 CFR 710.403(b) For

non-Interstate projects, FHWA may assign approval authority to
the State through their 23 U.S.C. 106(c) Stewardship and Over-

sight Agreement. 23 CFR 710.405(a).

FHWA Approvals Re-
quired for Access
Control Changes on
the Interstate

The State DOT must obtain written approval from FHWA prior to
any temporary or permanent modification of access control on
the Interstate System. (23 U.S.C. 111(a), 23 CFR 710.403(a). The
approval applies to segments that have received Federal-aid
funds.)

The State DOT must obtain written approval from FHWA prior to
any temporary or permanent modification of access control on
the Interstate System. (23 U.S.C. 111(a), 23 CFR 710.403(a). The
approval applies to segments that have received Federal-aid
funds.)

Approvals Required

s |

for Access Control

Approval is required prior to any temporary or permanent modi-
fication of access control on non-Interstate highways. 23 CFR

Approval is required prior to any temporary or permanent modifi-
cation of access control on non-Interstate hlghways (23 CFR
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Changes on Non-In-
terstate Federal-aid
Highways

620.202 and 620.203(a) and (h); see also 23 CFR 710.405 and 23
CFR 645.211. The approval applies to segments that have re-

ceived Federal-aid funds. The approving authority for NHS
highways is determined by the FHWA-State DOT Stewardship
and Oversight Agreement. For non-NHS highways, the State DOT
is the approving authority. See 710.403(a).

620.202 and 620.203(a) and (h); see also 23 CFR 710.405 and 23
CFR 645.211. The approval applies to segments that have re-
ceived Federal-aid funds.) The approving authority for NHS
highways is determined by the FHWA-State DOT Stewardship and
Oversight Agreement. For non-NHS highways, the State DOT is
the approving authority. (See 710.403(a).)

Does FHWA require
the State DOT to
charge a fee?

No. Fees charged for utility use, and the disposition of such fees
by the State, are at a state’s discretion. (This exception to 23
U.S.C. 156(c) is based on conference report language for section
126 of the Federal-Aid Highway Act of 1987 (Title | of the Surface
Transportation and Uniform Relocation Assistance Act of 1987,
Pub. L. 100-17 (Apr. 2, 1987)). With respect to 23 U.S.C. 156 pro-
visions on income from right-of-way, added by the Act, the
report stated, "[t]he charges and disposition of fees for utility
use and occupancy of right-of-way will continue to be governed
by 23 C.F.R. 645" (H.R. Conf. Rep. 100-27). The FHWA also has
broad authority to establish utility accommodation criteria under
23 U.S.C. 109(1).)

The FHWA does encourage States to use generated revenues for
transportation purposes.

Yes, if Title 23 funds were used to acquire the ROW (subject to
exceptions under 23 U.S.C. 156(b) and 23 CFR 710.403). Fair mar-
ket rent is required for use of the ROW, unless there is an
applicable exception or justification that the project is in the pub-
lic interest based on social, environmental, and economic
considerations, in which case an exception may be approved. The
Federal share of the net income must be used for title 23-eligible
purposes in accordance with 23 U.S.C. 156(c).

How does FHWA en-
sure the renewable
energy project does
not cause safety, aes-
thetic, or other
problems?

The FHWA uses its stewardship and oversight program to make
certain the State DOT meets these responsibilities. 23 CFR
645.215(b)

Through FHWA review and approval of the ROW use agreement.
23 CFR 710.405
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2.3 Accommodation as Utility
For Kentucky to treat CECs applications as a utility and follow the process of implementing them in Kentucky’s ROW
as a utility accommodation, the CEC must meet the Federal definition of a utility as defined in 23 CFR 645.207:

23 CFR 645.207 defines “utility facility” as a privately, publicly, or cooperatively owned line, facility, or system
for producing, transmitting, or distributing communications, cable television, power, electricity, light, heat, gas,
oil, crude products, water, steam, waste, storm water not connected with highway drainage, or any other similar
commodity, including any fire or police signal system or street lighting system, which directly or indirectly serves
the public. The term utility shall also mean the utility company inclusive of any substantially owned or controlled
subsidiary. For the purposes of this part, the term includes those utility-type facilities which are owned or leased
by a government agency for their own use, or otherwise dedicated solely to governmental use. The term utility
includes those facilities used solely by the utility which are a part of its operating plant.

If a CEC application under consideration for installation on Kentucky’s ROW meets the federal definition of a utility,
the second step is to determine if it meets the Kentucky Revised Statutes (KRS) definition of a utility:

KRS 278.010 (3) defines a “Utility” as any person?and, for purposes of paragraphs (a), (b), (c), (d), and (f) of this
subsection, a city, who owns, controls, operates, or manages any facility used or to be used for or in connection
with:

(a) The generation, production, transmission, or distribution of electricity to or for the public, for compensa-
tion, for lights, heat, power, or other uses;

(b) The production, manufacture, storage, distribution, sale, or furnishing of natural or manufactured gas, or a
mixture of same, to or for the public, for compensation, for light, heat, power, or other uses;

(c) The transporting or conveying of gas, crude oil, or other fluid substance by pipeline to or for the public, for
compensation;

(d) The diverting, developing, pumping, impounding, distributing, or furnishing of water to or for the public,
for compensation;

(e) The transmission or conveyance over wire, in air, or otherwise, of any message by telephone or telegraph
for the public, for compensation; or

(f) The collection, transmission, or treatment of sewage for the public, for compensation, if the facility is a
subdivision collection, transmission, or treatment facility plant that is affixed to real property and is located
in a county containing a city of the first class or is a sewage collection, transmission, or treatment facility
that is affixed to real property, that is located in any other county, and that is not subject to regulation by
a metropolitan sewer district or any sanitation district created pursuant to KRS Chapter 220.3

Although the statutory language may appear somewhat dated, a utility as defined by KRS 278.010 (3) is quite broad.
For example, the statute includes within the definition of utility “...any person ... who owns, controls, operates, or
manages any facility used or to be used for or in connection with ... the transmission over wire, in air, or otherwise
of any message by telephone or telegraph.” While KRS 278.010 (31) defines commercial mobile radio services and

2 Person is a natural person, partnerships corporation and two (2) or more people having a joint or common interest
per KRS 278.010 (2). Corporations includes private, quasi public, and public corporations, and all boards, agencies,
and instrumentalities thereof, associations, joint-stock companies, and business trusts per KRS 278.010 (1).

3 This statutory section specifically states a regional wastewater commission established pursuant to KRS 65.8905 is
not a utility.
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includes lines used in cellular telephone service, the statute does not define telephone. Yet, we commonly refer to
cell phones as telephones. The Law Dictionary defines telephone as “any instrument or apparatus, which transmits
sound beyond the limits of ordinary audibility.” While Britannica defines a telephone as “an instrument designed for
the simultaneous transmission and reception of the human voice” and the Merriam-Webster Dictionary defines a
telephone as “a device by which sound (such as speech) is converted into electrical impulses and transmitted (as by
wire or radio waves) to one or more specific receivers.” Any of these definitions would fall within the scope of a
utility as defined in KRS 278.010. For additional discussion, please see Chapter 5 of this report.

The same can be concluded for broadband services and small cell wireless applications, based on the definition of a
telegraph. A telegraph is defined as “an apparatus, system, or process for transmitting messages or signals to a
distant place, especially by means of an electric device consisting essentially of a sending instrument and a distant
receiving instrument connected by a conducting wire or other communications channel” (Random House, 2024).
That definition can encompass electronic notepads and/or computers or other devices. This interpretation of the
statutory definition of utility is further bolstered by Kentucky statutes which encourage connecting unserved and
underserved households and businesses to broadband and provide funding for such deployment efforts.

The generation, production, transmission, or distribution of electricity to or for the public, for compensation, for
lights, heat, power, or other uses is not limited to fossil fuel sources of electricity. As in the case of broadband, the
Kentucky legislature has expressed its desire to use renewable electric generation by enacting KRS 56.770 — 56.784
(Energy Efficiency for State Government Buildings) and other statutes.

2.4 KYTC Utility Accommodation Policy (Permits Guidance Manual)

KYTC’s encroachment permit policy is directly applicable to how the agency can accommodate innovative uses of
public ROW. The Cabinet must consider when a utility or other encroachment on state-maintained ROW is needed
pursuant to the permitting process as outlined in KYTC’s Permits Guidance Manual. This applies to utilities that are
relocated as part of a highway project and for new accommodations. A brief overview of the KYTC Permits Guidance
Manual’s policy on accommodating utilities is given below. If the innovative use of ROW meets the Kentucky defini-
tion of a utility, the requirements described below would affect its placement within ROW.

The KYTC Permits Guidance Manual (Chapter 300) defines the policy of accommodating utilities within the ROW of
the Kentucky State Highway System as such:

“any utility company, firm, individual, or governmental agency seeking to perform any type of work or activity
other than routine maintenance on the right of way of a non-fully controlled access highway within the Kentucky
State Highway System shall obtain a permit from the Department of Highways.” (KYTC, 2021).

Separate requirements are set forth for utility facilities located on highways without full access control (e.g., access
by permit) and highways with full access control (e.g., interstates, parkways, expressways). If a utility company is
seeking a permit that includes attaching equipment to a utility pole owned by a different company, the applicant
may be required to submit an attachment agreement or an acknowledgement from the utility pole owner before
permit approval (KYTC, 2021).

On fully controlled access highways, the policy states:
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“utilities shall not be permitted to be installed longitudinally within the right of way of the Interstate or other
fully controlled access highways, unless supported by an engineering study prepared by a registered professional
engineer” (KYTC, 2021).

The engineering study must show the following conditions can be met:

e No adverse effects to the safety, design, construction, operation, maintenance, or stability of the highway.

The utility will not be constructed or serviced directly from the mainline highway or connecting ramps.

The utility facility will not cause any stoppages to traffic during construction, operation, or maintenance of the
facility.

The utility facility will not interfere with or impair the present use or future expansion of the highway.

The new longitudinal facility will not be permitted if a practical alternative location is available (i.e., alternative
location not in the public’s interest).

Utilities that cross (i.e., perpendicular to the roadway direction) fully controlled access highways can be permitted if
certain conditions are met. The policy states:

“The preferred method for new utility crossings on fully controlled access highways is underground. However,
new overhead utility crossings may be allowed if the utility owner can show the proposed facility will meet the
criteria outlined for existing overhead crossings in this policy; and the proposed facility, as installed is supported
by an engineering study prepared by a registered professional engineer” (KYTC, 2021).

This engineering study has similar requirements as those required for the longitudinal placement of utilities. Other
requirements for new overhead crossings that must be met include minimum vertical clearance of the utility over
the roadway and shoulders and the placement of poles, support structures, and ancillary equipment. Underground
crossings are permitted if certain conditions are met, including minimum depth (under roadways, ramps, and ditch
lines), pipe encasement needs, and construction methods. FHWA review and approval of permits is required for all
requests involving an interstate (KYTC, 2021).

The policy for highways without full access control states:

“Utilities may be permitted longitudinally within, as well as across, the right of way limits, provided they do not
interfere with the safe use of the roadway, median, and shoulder areas. Permitted utility installations shall not
interfere with maintenance operations or aesthetics.” (KYTC, 2021).

Requirements for overhead utility facilities placed within the ROW of non-fully controlled access highways include
minimum vertical clearance over the roadway and placement of poles outside of the clear zone. For underground
utilities, the policy states:

“New or relocated utilities installed longitudinally shall not be installed under pavement, shoulders, or a roadside
ditch. New or relocated utility facilities installed longitudinally shall be located behind the ditch and toe of slope
as near to the edge of the right of way as practical.” (KYTC, 2021).

Certain minimum depth and encasement requirements for underground utilities placed on non-fully controlled ac-
cess highways must also be met, which vary depending on the type of utility present.
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Chapter 3 Clean Energy and Connectivity and the Public Right of Way

Clean Energy and Connectivity as defined in the 2021 FHWA guidance memorandum to state DOTs clarified specific
uses of the public ROW that may be used to address climate change, increase equitable communications access, and
grow energy reliability alternatives (Pollack, 2021). As discussed in Chapter 1, these potential uses identified include
renewable energy generation, electrical transmission and distribution projects, broadband distribution, vegetation
management, inductive charging travel lanes, alternative fueling facilities, and other appropriate uses.

Chapter 3 focuses on the following identified CECs to assist KYTC in response to the 2021 FHWA memorandum.

e Solar Power as a Renewable Energy Source
e Wind Power as a Renewable Energy Source
e Broadband

e Small Cell Wireless

e Connected and Automated Vehicles (CAVs)
e Electric Vehicles (EVs)

These technologies can help generate renewable energy in Kentucky (solar and wind), enhance connection points
for wireless transmissions (small cell wireless), and facilitate ITS solutions to support connected and automated ve-
hicles (CAVs).

3.1 Solar Power as a Renewable Energy Source

Solar power systems generally apply to three areas: (1) residential, (2) commercial and industrial, and (3) utility-
scale. Residential solar systems connect to individual homes and are intended to offset energy requirements to
power smaller buildings. Commercial and industrial systems are similar to residential systems, but on a larger scale.
These systems generally utilize large, flat roof spaces, parking lot canopies, or open fields for solar systems that can
be a source of revenue for companies. Utility-scale solar systems are often very large and sell electricity directly to
utility companies or are owned by them. These systems can provide electricity to thousands of homes and busi-
nesses.

Three different scaled solutions for solar power system installations are available: (1) grid-tied, (2) off-grid, and (3)
hybrid systems. A grid-tied solar system is connected to the power grid. With this type of system, owners can enjoy
the benefits of solar backed up by the local electric utility company if solar energy production is too low to support
the desired load. An off-grid solar system is not connected to the power grid and relies solely on solar energy pro-
duction for electricity. Batteries are used to store excess solar energy for use at night or other times when solar
energy production is low. A hybrid solar system is a combination of the previous two types. They are connected to
the power grid and are also equipped with a battery storage system. Hybrid systems are the most flexible since
electric power can be provided by the local utility through the power grid or by excess energy stored in the battery
system when solar energy production is low.

Residential installations may be any of the three types. Commercial and industrial installations are usually grid-tied
or hybrid systems since they likely always require electricity and cannot be off-grid. Utility-scale installations are
always connected to the electric grid.
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All three solutions are theoretically feasible within a highway ROW. Residential and commercial-scaled systems can
assist or entirely offset energy requirements needed to power rest areas, maintenance barns, highway lighting, traf-
fic signals, or larger government buildings. Although it is unlikely that sufficient land is owned by a transportation
agency to accommodate a utility-scale installation, a utility scale installation could power DOT property and more.
Regardless, the requirements of any solar power systems are similar.

Solar power installations are straightforward with few components and moving parts. The components of a system
include:

e Solar photovoltaic (PV) cells that convert solar energy into electricity.

o Several PV cells are grouped into modules, which then can be grouped further to make up a solar panel.
The grouping of solar panels at a location is referred to as a solar array. See Figure 3.1.

e Inverters that convert direct current (DC) electricity created by the PV cells into alternating current (AC) elec-
tricity.

e Racking and mounting systems (fixed or sun tracking) that attach PV panels to a roof or the ground.

e  Monitoring systems that track performance of the installation.

e  Energy storage components (battery or grid connection for net metering).
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Figure 3.1 Solar Energy Generation Layout
(Source: EEPower)

DOT Solar Power Applications
Although many states have begun testing solar power generation on ROW, the states discussed below have brought
online the most facilities and have used partnerships with utility companies to access the local electric grid.

Oregon: Oregon began solar power generation on ROW in 2008 under the Oregon Solar Highway Program. The first
site (Figure 3.2), located at the I-5 and 1-205 interchange south of Portland, is made up of 594 solar panels and
generates approximately 104 kilowatts (kW) of electricity, which helps power interchange lighting (ODOT, n.d.). The
situation of providing interchange lighting works backwards of traditional net metering. During the day, when light-
ing is turned off, the solar panels feed electricity into the grid and then at night when the lights are powered on,
electricity from the grid is used. In 2011, ODOT began construction on a larger, 1.75 megawatt (MW) solar facility at
a rest area on I-5 south of Wilsonville (ODOT, n.d.). Both facilities have remained in operation and utilized public-
private partnerships for project planning, construction, and operation. The use of public-private partnerships al-
lowed ODOT to take advantage of federal and state renewable energy tax credits and incentives.
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ODOT created a guidebook that other state DOTs can use to develop solar facilities on ROWSs. This guidebook, most
recently revised in 2016, provides information and recommendations to state DOTs in the following areas (ODOT,
2016):

e Creating a statewide solar program that includes the ROW and other DOT-owned facilities

e An overview of gaining support, finding funding, navigating state specific regulatory environments, and FHWA
policies

e The development of a solar project, including the creation of a project team and screening sites for feasibility

e  Public involvement and communication strategies

e  Business models, including public-private partnerships and funding mechanisms

e Contractor selection, project delivery, and implementation

Figure 3.2 ODOT Solar Facility at I-5 and 1-205 Interchange'
(Source: Google Earth)

Massachusetts: The Massachusetts Department of Transportation (MassDOT) has installed solar panels on adminis-
trative buildings and at interchanges in the state. The ground-mounted installations at interchanges are part of the
MassDOT Solar Energy Program. This program intends to “build ground-mounted solar PV generation facilities within
state highway layouts throughout Massachusetts” and “reflects the agency’s desire to reduce greenhouse gas emis-
sions by promoting renewable energy generation (MassDOT, 2024).”

MassDOT solar program works by using public-private partnerships to lease preapproved solar generation ROW lo-
cations. The state purchases power from the site developer at a predetermined rate for the length of the lease
(MassDOT, 2024). MassDOT lists the following reasons why this financing and operating arrangement is beneficial:

e  Zero upfront capital costs

e  Full utilization of federal tax incentives through the private sector

e  Positive cash flow from the difference between power purchased from the contractor and credits applied to
utility accounts

e Lease revenue for the developer’s use of state properties

To date, MassDOT has developed eight sites on ROW, which generate approximately 4.3 MW of electricity. It is
estimated they save $600,000 annually in electricity costs. MassDOT had developed web-based dashboards for each
of the locations part of the solar program that provide historical statistics for the site, such as electricity produced
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by unit of time, information on the mass of CO, saved, and the equivalent number of homes heated for a year or
miles driven. Figure 3.3 provides an example of this dashboard at one location.
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Figure 3.3 MassDOT Solar Site Dashboard
(Source: Google Earth)

Michigan: Michigan DOT has installed solar facilities at five Rest Area/Welcome Centers and at park and ride lots.
Rest area/welcome center solar facilities were funded by a U.S. Department of Energy grant and consist of single
ground-mounted arrays.

The park and ride lot solar facility (Figure 3.4) located near State Route 44 and 1-96 in Grand Rapids consists of two
rooftop carport installations that were constructed in 2012 (FHWA, 2015). These two rooftop solar arrays generate
approximately 96 kW of electricity and are used to power lighting at the adjacent interchange (FHWA, 2019).

(Source: Google Earth)

Vermont: The Vermont Agency of Transportation (VTrans) has installed solar facilities at state garages, an airport,
and at a welcome center (VTrans, 2016). At the welcome center, they used ground-mounted solar arrays.
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VTrans has developed a five-step process (VTrans, 2016) for developing a solar project. A more detailed description
is available in the Vermont Solar Development Plan.

e Step 1: Assemble the Project Team
o Recognize core capabilities and competencies required for solar project success
o Findinternal and external team members who can provide subject-matter expertise as the project is devel-
oped.
e  Step 2: Candidate site evaluation
o Initially screen sites and reduce to fewer locations for a more in-depth review.
o Solar suitability analysis, stakeholder identification, environmental considerations
e  Step 3: Evaluate financial analysis and ownership models
o Incentives available and financial analysis
o Ownership models
e Step 4: Due diligence and project confirmation
o A more in-depth review of each project component including project financing
o Interconnection studies, public engagement, impacts analysis
e  Step 5: Implementation
o Final design and permitting
o Site Construction
o Operating the solar facility and maintaining it

Solar Radiation Levels

In the U.S., the southwest receives the most solar radiation per day because this region is closer to the equator and
experiences fewer days with significant cloud cover. Although several factors are at play, one measure for the po-
tential of solar power generation is solar irradiance, which is the power per unit area received from the sun. While
Kentucky’s potential to receive solar radiation is less than the southwest, it is similar to locations in Oregon, Massa-
chusetts, Michigan, and Vermont, which have successfully developed solar projects (see Figure 3.5). Most of
Kentucky receives between 4 and 4.5 kWh/m?/day of solar radiation. Other factors such as surrounding topography
and the presence of trees or buildings impact the amount of radiation received at a particular location.
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(Source: National Renewable Energy Laboratory [Sengupta et al, 2018])

Physical Standards
When designing a renewable power generation project, the system should be sized for the anticipated load (Kraus

et al, 2020). The electrical load (electricity demand) will depend on the facility needing power (e.g., interchange
lighting, rest areas, weigh stations, park and ride lots) and devices expected to need electricity at the site (e.g.,

lighting, heating, and cooling, water pumps).

If allowable by state statute, connecting to the electric grid can provide greater system reliability and redundancy.
By utilizing net metering, unused power can be sold back to the grid for greater project financial viability. Having
resiliency built into the system on renewable energy projects is essential for project success and the safety of the

traveling public.

Proximity to substations, three-phase power lines, higher voltage lines, and the ability for the grid to support the
generated electricity is needed (VTrans, 2016). Most electric companies must perform an interconnection study to
determine if the existing electric infrastructure needs upgrading to support new connections.

Orientation
Solar arrays should be oriented to be mostly southern facing to take advantage of the location of the sun as it moves

throughout the day. Typically, at least six hours of direct sunlight per day is preferable.

Locational Standards
The solar array and its components, including any fencing, at a minimum should be located outside of the clear zone

as described in the AASHTO Roadside Design Guide (RDG). Where placed adjacent to a horizontal curve, the curve
adjustment factor should be applied to the clear zone. Some states, such as Michigan, have chosen to place solar

16
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facilities at a distance greater than the clear zone distance in the RDG (Kraus et al, 2020). For interchanges, gore
quadrants are preferred for locations at merge (entrance ramps) rather than locations within diverge (exit ramps)
given the higher potential of errant vehicles ending up in the divergent areas of the roadside. Adding roadside bar-
riers to make a site feasible for solar infrastructure is not recommended, as it would introduce a new obstacle to the
roadside. Instead, other sites should be considered for solar installation if roadside proximity is a requirement for
larger solar installations.

The location of site access points to solar sites on Kentucky’s public ROW should be reviewed to minimize any safety
concerns to the driving public or those maintaining the infrastructure. Location access points should follow KYTC
Permits Guidance Manual entrance guidelines, including adequate intersection sight distance. If the access point
involves ROW located on the Interstate system, an FHWA review is also required. The preferred order of site access
points are listed below.

e Access off a local or state-maintained roadway
e Access off a freeway ramp
e Access off the mainline freeway

Site security is another safety consideration. The solar array should include security fencing and monitoring against
tampering and trespassing. Other states have installed security cameras, warning signs, and motion-activated light-
ing.

Other safety considerations include placing solar panels at locations that would not shade the roadway pavement
or pedestrian facilities, thus creating a situation where ice may melt slower. Although solar panels are designed to
absorb light, glare should be considered when locating solar arrays (Kraus et al, 2020).

Topographical/Geographical Standards

When selecting a site for solar arrays, the location of vegetation and trees should be evaluated. These have the
potential to block light, for at least part of a day, from the solar panels and can potentially damage solar facilities
during inclement weather.

The surrounding topography should also be reviewed before choosing the location. Locations in valleys or with
hillsides have the potential for reducing the duration of light each day. The slope of the land the solar array is located
on affects project cost and ease of maintenance. Several sources recommended a maximum ground slope of 5%.

Available ROW is important in site selection in that enough space is needed to safely locate (e.g., outside of clear
zones) a solar array designed for the anticipated load. Sites with at least two acres of available space are recom-
mended as a minimum for locations at interchanges.

Highway Maintenance

KYTC will also need to consider general roadway maintenance when developing new ROW facilities, like solar, on
the public ROW. Consideration for roadway maintenance activities in the Field Operations Guide, such as access for
mowing, vegetation removal, snow and ice removal during major winter events and other regular maintenance ac-
tivities could bring direct conflict with new installations. Other maintenance/construction related activities, such as
the ROW being used as a construction laydown yard or storage site (for temporary barrier wall) for resurfacing or
reconstruction projects, should be reviewed. Especially at interchanges, determine if the location serves as a stock-
pile for embankment material for use on future projects. Lastly, site selection will depend on if the area has already
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been identified as a pollinator habitat-planting plot, as many of these occur along interstates, parkways, and at their
interchanges.

Corridor and/or Suitable Location Guidance

The source (e.g., solar, wind) of renewable energy suitable for different transportation facilities can vary. The types
of roadside facilities considered for renewable energy power generation include rest areas, truck parking areas, in-
terchanges, weigh stations, park, and ride lots, and excess ROW.

The discussion below shows the most applicable solar type facility for each of these locations. In general, four types
of solar generation facilities have been used on ROW — ground-mounted solar arrays, roof-mounted solar arrays,
parking canopy solar arrays, and solar trees. Table 3.1 shows the type of solar facility that is most appropriate for
use at each roadside facility.

Ground-mounted solar arrays

These are the simplest facility type. Numerous ground-mounted solar arrays have been constructed by state DOTs
across the country, including at rest areas and within interchanges. Figure 3.6 shows a ground-mounted solar array
at the 1-94 rest area and truck parking in Michigan.

Figure 3.6 Ground-mounted: |I-94 Rest Area and Truck Parking, Michigan
(Source: Google Earth)

Roof-mounted solar arrays

These are common for residential and commercial/industrial installations. With roof mounting, the size of the sys-
tem is limited by the roof area available at the facility. The direction and slope of the roof are also factors. The roof
of the building or structure should be checked to determine if it can handle the additional loading of the panels. The
condition of the roof should also be considered before attaching solar panels (i.e., if the roof is at the end of its
service life and will be replaced in the near future solar panels should not be installed until after roof replacement).
Roof attachments should also meet local building codes. Figure 3.7 offers an example of a roof mounted solar array
at the I-5 rest area in California.

KTC Research Report Accommodating Innovative Uses of Public Right of Way 18


https://maps.kytc.ky.gov/kentuckypollinators/

\i:-l'ii{iﬁl“un M

1f

L |
Figure 3.7 Roof Mounted: I-5 Rest Area, California

(Source: Google Earth)

Parking Canopies

Parking canopies are similar to roof-mounted solar arrays but are located over parking spaces where large trucks are
not expected. The placement of the canopy should not impede any Americans with Disability Act (ADA) requirements
at the roadside facility, such as loading areas at handicap parking stalls.

Solar Trees

Solar trees are installed at locations with high visibility to give an aesthetic presentation. The amount of power gen-
erated by solar trees is less than the other types. Typically, these would be located at rest areas and can provide a
renewable energy education opportunity. Solar trees can be connected to the grid but are usually used to power
one location. Consideration for the shading potential of solar trees should be evaluated at pedestrian facilities. Fig-
ure 3.8 shows a solar tree at the I-85 rest area in Georgia.

Figure 3.8 Solar Tree: I-85 Rest Area, Georgia
(Source: Google Earth)
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Table 3.1 Roadway Facility Solar Types

Roadway Facility Ground Mounted Roof Mounted ‘ Parking Canopy ‘ Solar Tree
Rest Area? X X X X
Truck Parking? X X

Weigh Station3 X X

Park and Ride Lot* X X X

Interchanges® X

Excess Right of Way X

IElectrical needs typically include outdoor lighting, building needs

2Electrical needs typically include outdoor lighting

3Electrical needs typically include outdoor lighting, building needs, security cameras, Weigh in Motion Equipment
“Electrical needs typically include outdoor lighting, EV charging

SElectrical needs are typically for interchange lighting

Future Transportation Improvements

When selecting a site for solar power generation in the ROW, a review of future transportation improvements is
necessary to protect the renewable energy investment. ODOT recommends that site selection consider future trans-
portation needs over a 20+ year horizon that would encompass the length of any solar project agreements (ODOT,
2016). Future needs should be accessed at the mainline roadway, interchange, and any crossing roadway near the
proposed solar site.

In Kentucky, several transportation plans and documents can be consulted for the potential for future projects and
transportation needs:

e  KYTC Highway Plan

e Statewide Transportation Improvement Plan (STIP)

e Metropolitan Transportation Plans (MTP) and Transportation Improvement Plans (TIP) if within a Metropolitan
Planning Organization (MPO) boundary.

e KYTC Long Range Statewide Transportation Plan

e Statewide Corridor Plan (Linking Kentucky)

e Available Planning Studies and Reports

Best Practices for Implementing Solar Power on State-Owned ROW
® Review how other states have leveraged solar power through public-private partnerships, state and federal tax
energy credits, private lease agreements, and PPAs. Identify strategies KYTC can use to lower power consump-
tion on highway projects.
®  Physical Standards
O Solar arrays should be southern facing and receive at least six hours of direct sunlight daily.
O For large electric loads, solar stations should be connected to the electric grid for resiliency and safety for
the traveling public. Unused power can be sold back to the grid to reduce costs if allowed by law.
® |ocational Standards
O Solar arrays must be located outside the clear zone.
O Solar installation access points should be established pursuant to the KYTC Permits Guidance Manual. Min-
imize safety issues installations pose to the driving public and workers maintaining site infrastructure.
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O Adopt roadside landscape management practices that will prevent vegetation from obstructing solar instal-
lations.
O Avoid siting installations where topographical constraints could reduce the amount of sunlight received by
solar panels.
® Solar installations should not be located on parcels where transportation improvements will likely be needed
within the next 20 years. A 20-year time horizon should cover the length of any agreement between KYTC and
private sector partners.
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3.2 Wind Power as a Renewable Energy Source

Wind can be a more efficient power source than solar. Wind turbines release less carbon dioxide, consume less
energy, and produce more energy. One wind turbine can generate the same amount of electricity as about 48,704
solar panels (ElementalGreen, n.d.). However, that potential comes at a cost. Most wind production facilities in the
U.S. are in rural areas as they require a large area of land, may serve as a source of noise pollution, and can be an
eyesore to some residents. Like the varying periods and availability of sunlight for solar installations, wind speeds
can vary greatly from hour to hour and season to season. For these reasons, wind turbines are not suitable for all
states and regions in the U.S. as the technology currently exists. However, as renewable energy technology pro-
gresses, additional states and regions could add this to their renewable energy tool kit.

DOT Wind Power Applications

Wind power as a renewable energy source has not been as pervasive as solar power due to the land requirements,
potential perceived negative effects and the unpredictability of wind speeds. As such, the implementation of wind-
generated power on state ROW has not been tested to the extent solar generated has been. The majority of states
using wind generated power are located in the central or western part of the country.

Montana: In 2008 the Montana Department of Transportation (MDOT, 2011) installed a 98 foot tall, three bladed
free standing lattice tower 10 kW wind turbine at the I-90 Anaconda Rest Area. This was an experimental installation
to determine the cost effectiveness of a wind turbine connected to the grid to supplement power at the rest area
(MDOQT, 2011). When in operation the turbine supplemented 20 percent of the annual rest area power needs. The
wind turbine did experience mechanical issues and was not in continuous operation during the observation period.

Nebraska: A hybrid wind and solar power generation facility was installed at the intersection of 84" Street and Ne-
braska Parkway in Lincoln to power a traffic signal and intersection lighting. Connecting wind and solar renewable
energy generators at the location was expected to provide more continuous power generation to the connected
microgrid and the larger electric grid (Qiao et al, 2011).

Texas: The Texas Department of Transportation (TxDOT) installed wind turbines at two rest areas in 2003. The first
on US 62 in Culberson County with a 10 kW turbine on an 80 foot tall tower. The second location on I-40 (Figure 3.9)
in Gray County is a 50 kW turbine on an 80 foot tall tower. During the first two years of operation, a private company
operated and maintained the turbines, providing training to TxDOT staff on system monitoring, problem evaluation,
and minor repairs (FHWA, 2019). Power generated at both locations is used for rest area electricity.
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igure 3.91-40 est Area Wind Turbine in Texas
(Source: Google Earth)

U.S. Wind Speeds

Average annual wind speed is one measure used to gauge site suitability for wind power generation, as different
regions of the U.S. experience different annual wind speeds. For example, the central plains region (northern Texas
to North Dakota) and the area east to west between lowa and Wyoming, experience the highest average annual
wind speeds, typically between seven and nine meters per second (m/s). Whereas Kentucky experiences average
annual wind speeds in the range of four to six m/s.

Figure 3.10 shows U.S. average annual wind speeds at 80 meters above the surface, which represents an elevation
where commercial wind generation is present. Wind speeds vary throughout the day and by season. In Kentucky, on
average wind speed generally is lower in the summer months and higher in the winter months (UK, 2024).

Wind power generation infrastructure is relatively new in Kentucky compared to other states. In 2024, Louisville Gas
& Electric / Kentucky Utilities opened its first utility wind turbine in the state. This 165 foot tall wind turbine located
in Mercer County is part of the company’s research program and will be evaluated to determine the potential for
wind to contribute to renewable energy production in Kentucky (LG&E/KU, 2024).
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Figure 3.10 Annual Average Wind Speed at 80 Meters
(Source: National Renewable Energy Laboratory [Draxl et al, 2015])

Physical Standards

Currently, two types of wind energy turbines exist — horizontal-axis turbines and vertical-axis turbines (See Figure
3.11). Horizontal-axis turbines are presently used more frequently in the U.S. landscape, as they are more efficient

than older vertical-axis turbines. Horizontal-axis turbines typically have three blades, similar to an airplane propeller,

mounted on a tower whereas vertical-axis turbines have blades attached at the top and bottom of a vertical rotor

(KiwiEnergy, 2018).

Vertical-Axis
Turbine

Figure 3.3.11: Wind Turbine Types
(Source: Wind Cycle and Windpower Engineering & Development)
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Three types of wind energy installations are common — utility-scale, offshore, and distributed. Utility-scale turbines
produce from 100 kilowatts (kW) to several megawatts (MW) of electricity that is supplied to the electric grid. Off-
shore wind turbines are located in large bodies of water and are typically the largest turbines that can be constructed
with current technology. Distributed wind turbines produce less than 100 kW and are typically used to power a
home, farm, or small business that may not be on the electric grid or to offset power consumption at a facility that
is connected to the grid (KiwiEnergy, 2018).

Wind power systems rely on few components and moving parts. The components of a system include:

e  Tower — Supports the nacelle, hub, and blades at heights up to nearly 300 feet in the United States as of 2020.

e Nacelle — Housing on top of the tower that contains all the components necessary to convert wind energy into
electricity.

e Hub —Attaches the blades to the nacelle and allows rotation.

e Blades — Typically three in an airfoil shape similar to the wings of an airplane.

e Inverter — Converts direct current (DC) electricity into alternating current (AC) electricity when needed.

e Energy storage components (battery or grid connection for net metering)

Orientation

Wind turbines are designed to move into the direction of the wind. Smaller turbines use a tail fin to move the blades
into the wind and larger turbines have geared powertrains that physically move into the wind. Therefore, orientation
for wind turbines is not as critical as is for solar facilities.

Locational Standards

Many of the factors to consider when selecting the location of wind power generation facilities are the same as those
considered when selecting a location for solar power. However, there are a few aspects of wind power that are
different.

Topographical/Geographical Standards

Generally, the higher above the ground a wind turbine is located the higher the wind speeds are expected to be.
Favorable locations include relatively flat terrain, tops of smooth rounded hills, and mountain gaps that funnel and
intensify the wind (EIA, 2023). Given the limited size of the ROW and roadside facilities, the large wind turbines used
on utility-scale power generation are not expected to be placed on the ROW. Smaller wind turbines are more likely
to be used. Since these smaller turbines are not as high off the ground, tree and vegetation obstructions should be
avoided.

Best Practices for Implementing Wind Power in the ROW

e  Good locations for wind turbines include higher elevations with flat terrain and mountain gaps that can funnel
and intensify wind.

e  Public meetings and educational forums should be held for community members impacted by potential wind
turbine installations so they can provide feedback.

e As wind turbine technology advances, new applications for ROW installation may emerge.
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3.3 Broadband

The Federal Communications Commission (FCC) defines broadband internet as having a minimum download speed
of 25 megabits per second (Mbps) and 3 Mbps upload speed. It provides high-speed internet via multiple types of
technologies including fiber optics, wireless, cable, DSL, and satellite. For the purposes of this report, broadband will
focus on fiber optic installations, which can be either underground in conduit or above ground attached to pole lines.

Figure 3.12 shows the breakdown of internet speed ranges in Kentucky. Half the state has access to 1 gigabit per
second (Gbps) upload/100 Mbps download internet speeds, but almost 14 percent of the state is unserved and does
not have access to broadband internet speeds. A little over 3 percent of the state has a maximum speed of 25 Mbps
upload/3 Mbps download internet speed, which represents an underserved area.

Unserved
13.9%

Best Available 25/3
3.3%
Best Available 100/20
3.8%
Best Available 1000/100
50.6%
Best Available 200/25
28.4%

Upload Speed Mbps/Download Speed Mbps

Figure 3.12 Percentage of Locations by Internet Speed
(Source: KY BEAD Five-Year Action Plan)

Providing internet by broadband can be broken down into three “mile” categories. The first mile can be looked at as
the larger internet. This is the transmission of large amounts of data between servers and even across oceans and
continents. The middle mile is the network connection between the larger internet and the final leg of connection.
This middle mile can connect large office buildings, government organizations, industrial parks, and campuses. The
last mile provides the final connection between internet service providers and homes and small businesses.

MOBILE NOW Act
The MOBILE NOW Act (MNA) and the FHWA Broadband Infrastructure Deployment Rule (23 CFR 645) require states
to perform the following functions for broadband implementation:

e Identify a broadband coordinator who is responsible for facilitating broadband implementation on the ROW
(MOBILE NOW Act, 2018). In Kentucky, this coordinator resides in the Office of Broadband Development.
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e  Establish a registration process for broadband companies that want to be included in the deployment program.
Broadband providers in Kentucky can register through the Kentucky Office of Broadband Development website.*

e Set up an electronic notification to the registered companies on an annual basis of the state DOT’s highway
improvement program (e.g., Statewide Transportation Improvement Program) and other notifications as
needed. The Kentucky Office of Broadband Development provides electronic notifications to the registered
companies.

e Coordinate initiatives with other statewide telecommunication and broadband plans, state and local transpor-
tation plans, and land use plans. This includes strategies to minimize repeated excavations that involve
broadband infrastructure installed on ROW.

e If providing broadband as part of a Federal-aid highway project, the state DOT shall ensure existing broadband
entities are not disadvantaged.

e Does not establish or mandate that a state install or allow broadband in highway ROW and that the US Secretary
is not authorized to withhold funds.

DOT Broadband Applications

Most states, including Kentucky, classify the installation of broadband infrastructure as a utility and allow its place-
ment on ROW in the same way they grant permits for other telecommunication services. Below are examples from
other states.

Wisconsin: The Wisconsin Department of Transportation updated its Right of Way and Permits Manual to comply
with the FHWA's new rule on broadband infrastructure deployment on ROW that resulted from the MNA. The man-
ual now complies with the Section 607 requirements of the MNA, including

(1) a broadband utility coordinator has been identified, (2) a registration process has been put in place for
broadband companies to receive highway project updates, (3) an electronic notification process has been
started to notify the broadband companies annually of STIP updates and when necessary, and (4) the state
is to coordinate its activities with other statewide telecommunication and broadband plans, state and local
transportation plans, and land use plans (WDOT, 2022).

Arizona: State statute (AZ HB 2596 Laws 2021) and code (A.A.C. R17-3-602) requires the Arizona Department of
Transportation (ADOT) to collect compensation from telecommunication companies if their facilities are placed lon-

gitudinally along highways (Burgess et al, 2024). These fees are applicable to new broadband construction parallel
to the highway. Perpendicular crossings and the installation of fiber in existing conduit is exempt.

Fees can be monetary or in-kind. An in-kind compensation includes specific telecommunication facilities and services
for use by the state. An annual occupancy rate is paid for the longitudinal placement and ranges from $0.25 per
linear foot along an uncontrolled highway to $1.00 per linear foot placed on the Interstate system. The code has
written in an annual 2 percent rate increase. There is an option for the utility to pay this fee annually or as a lump
sum. The law dictates that fees received are to be used for the operations and maintenance of state conduit and/or
for future broadband projects.

Utah: The Utah Department of Transportation (UDOT) also requires compensation for the placement of telecommu-
nication facilities (e.g., cable, line, fiber, wire, conduit) on state ROW (Utah Code 72-7-108). Compensation can be in

4 https://broadband.ky.gov/resources/Pages/Broadband-Coordination.aspx
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the form of cash, in-kind, or a combination of the two. In-kind compensation can include giving the state access to
the placed telecommunication lines. Fees can be paid as an annual installment or as a lump sum and are apportioned
to the Transportation Fund.

UDOT allows broadband facilities longitudinally on Interstate ROW if the installation does not significantly compro-
mise the safe, efficient, and convenient use of the Interstate System for the traveling public (Burgess et al, 2024). In
addition to a permit, UDOT also requires an agreement be in place before allowing the placement of broadband
facilities. This agreement is limited to a maximum term of 30 years.

Indiana: In 2018, the Indiana Department of Transportation established broadband permit guidelines and broadband
corridors (IDOT, n.d.). The purpose of these corridors are to “facilitate, implement, and maintain new avenues for
rapid deployment of broadband throughout Indiana by focusing on removing any barrier that may prevent providers
from deploying broadband or wireless facilities within the right of way.” Broadband corridors include all of the Inter-
state highways within the state, toll roads and bridges, and other select highways.

Non-recurring and recurring (annual or monthly) fees are assessed depending on the encroachment type. These can
be assessed on longitudinal fiber optic, macro cell towers, and small cell wireless poles (for small cell wireless see
Chapter 3.4). In addition to a permit for these installations a broadband agreement is also required.

Maryland: The Maryland Department of Transportation (MDOT) has three processes described in their Utility Man-
ual that affect the placement of broadband facilities on ROW — Consolidation and Joint Use Trenches, Out of
Service/Deactivated Lines, and Resource Sharing (MDOT, 2021).

e Consolidation and Joint Use Trenches involve grouping utilities in space in a way that reduces the amount of
ROW needed to accommodate them. Given the greater needs placed on ROW, this is a method to accommodate
multiple uses while maintaining the safety and functionality of the transportation facility.

e  Utility companies are still responsible for out of service/deactivated utility lines, even if left in place. Any out-
of-service/deactivated facility that contains hazardous materials or that is located aerially shall be removed at
the utility’s expense. If left in place the utility company is to provide information including the location, size and
type of materials used. This helps MDOT know what is located in its ROW.

e Resource Sharing is the private industry installing telecommunications equipment on ROW in exchange for
providing telecommunications services to state entities. The types of equipment that can be installed include
fiber optic lines, wireless communication facilities, data sharing, and the collocation of equipment on existing
infrastructure. Maryland law allows for resource sharing agreements (Ch 115 3A-307).

Current Kentucky Broadband Efforts

KentuckyWired

KentuckyWired is a middle mile network connecting government offices, universities, community colleges, state po-
lice posts, state parks, and other government institutions to the internet (KCNA, 2022). The middle mile provides a
connection between the larger internet and the final leg of connection to customers. This state-run project is over-
seen by the Kentucky Communications Network Authority and has constructed over 3,300 miles of 288-strand high-
speed fiber optic cable in all 120 Kentucky counties. Internet service providers and cellular service providers are
allowed to connect to KentuckyWired fiber optic through leasing arrangements.

To date the KentuckyWired fiber optic network is built out and installed. Where on state ROW an encroachment
permit was obtained prior to broadband construction. With this infrastructure now installed, future maintenance
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must adhere to permitting requirements in the KYTC Permits Guidance Manual. The project now focuses on migrat-
ing state offices, universities, and community colleges over to the network. In total, this will encompass 769 sites.
The KentuckyWired network and partnerships are shown in Figure 3.13.
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Figure 3.13 KentuckyWired Network

Kentucky Office of Broadband Development

From its website, “the Kentucky Office of Broadband Development was established in 2022 as the central broadband
planning and coordination entity to encourage, foster, develop, and improve broadband within the Commonwealth.”
The office focuses on the last mile of broadband implementation, which is the last leg of connection between an
internet service provider and homes or small businesses. By doing so, the Office looks to make broadband accessible
to unserved and underserved communities and populations. It seeks to improve Kentucky’s economic competitive-
ness, aid in job creation, and meet the broadband needs of Kentuckians. The Office also holds the Utility Broadband
Coordinator required by the MNA.

It manages both state and federal funding sources including the state Broadband Deployment Fund ($300 million),
the Better Internet Grant Program ($182 million), the Rural Infrastructure Improvement Fund ($20 million), and the
Broadband, Equity, Access, and Deployment (BEAD) Program. Kentucky is set to receive close to $1.1 billion through
the BEAD program. The Office of Broadband Development has developed a Five-Year Action Plan that lays out the
state’s priorities for expanding broadband in Kentucky. This plan is a piece of information needed as part of the BEAD

program. This action plan was conducted in partnership with the Digital Equity Act (DEA) planning process. This
planning process is overseen by the Office of System Equity which provides many resources including the Kentucky
Broadband Map of Targeted Populations, which provides mapping and guidance on areas in Kentucky that are tar-
geted for future broadband installations.

Corridor and/or Suitable Location Guidance
In Kentucky, Broadband installation on state ROW has been treated as a utility. Specifications on location, clearance,
and depth as set forth in the KYTC Permits Guidance Manual and summarized in Chapter 2.4 of this report are used.
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Consideration can be made for receiving compensation from telecommunication companies to place broadband
infrastructure on state-maintained ROW. If KYTC wants to pursue compensation for the installation of broadband
on state ROW, a thorough review of current state law should be conducted. Legislation would then need to be en-
acted that updates regulations to include compensation and valuation methods. Chapter 6 provides additional
information on compensation from utility companies.

One opportunity for consideration is the utilization of abandoned utility conduit for the installation of new broad-
band fiber. Several states have been evaluating how to incorporate abandoned utility conduit for the installation of
broadband. However, to implement this process the location of the abandoned facility, its condition, and the physi-
cal characteristics (i.e., conduit size and material) need to be known. This would require updated utility relocation
and permitting guidance to make receiving this information from the utility companies mandatory when abandoning
a facility.

The sale of surplus ROW for the purpose of locating broadband facilities is a possibility and could also be sold for the
purposes of locating small cell wireless or future connected roadway infrastructure. The sale of surplus ROW is a
one-time revenue generation source and also relieves KYTC of future maintenance obligations on the property.

Broadband Corridor Plan
KYTC should consider developing a broadband corridor plan that identifies possible routes for future inclusion of
broadband facilities. The plan could be informed by many possible sources:

e Location of abandoned utility corridors and/or conduits

e  Location of suitable access ROW

e Identification of corridors identified as likely candidates for CAV applications. Broadband will be needed in the
CAV corridors to provide backhaul.

e Plans for future expansions of high speed internet as identified in BEAD program and the Kentucky Broadband

Map of Targeted Populations

Best Practices for Broadband on Right of Way

e  Continue to treat broadband as a utility and adhere to the Kentucky utility accommodation policy.

e Update utility accommodation policies to include MNA requirements.

e Develop a broadband corridor plan.

e  Establish regulations that will allow KYTC to seek compensation from broadband companies, including in-kind
compensation that would let the agency use some of the fiber line for transportation-related uses. This could
potentially aid in CAV implementation. A best practice is to build into the regulations a description of how fees
will be adjusted over time.

e Require utility companies to provide digital plans as part of permit submittals. These would be placed into a
KYTC database that documents what utilities are present on the ROW. This is a best practice for all utilities.

e Require that utility companies — once facilities have been decommissioned or abandoned — provide material
type, size, and location data to KYTC. This can aid in better locating utilities for future road construction.
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3.4 Small Cell Wireless

Small cell wireless equipment is an integral component of the infrastructure that enables 5G communications. Small
cell wireless requires little power and provides short-range wireless data transmission within small geographical
areas and allows high data transfer rates for mobile devices. Mobile wireless data use has exploded in recent years.
The statistics according to the Cellular Telephone Industries Association (CTIA) are astounding (CTIA, 2024):

1. 325 million Americans are covered by 5G networks. (CTIA, 2024)
97 percent of Americans own a cellphone with 85 percent of Americans owning smartphones. (CTIA, 2024)

w N

523 million data-only devices were connected to mobile networks in 2022 compared to 336 million in 2013. The
rate of growth is not declining. (CTIA, 2024)

The year-over-year growth in active 5G devices was 88 percent in 2022. (CTIA, 2024)

Wireless download speeds are more than 117 times faster than they were in 2010. (CTIA, 2024)

94 million Americans have access to 5G home broadband. (CTIA, 2024)

Wireless data traffic use is more than 190 times what it was in 2010. (CTIA, 2024)
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Figure 3.14 Small Cell Wireless in Louisville, Kentucky (Source: Google Earth)

We are all familiar with macrocell towers that can be up to 200 feet tall. Approximately 200,000 macrocell towers
are currently spread across the U.S. landscape. As shown in Figure 3.14, small cell wireless facilities can blend into
the landscape by using colors and materials that are similar to the surroundings. Approximately 450,000 outdoor
small cell wireless nodes have been constructed across the country and they mostly go unseen (LightReading, 2023).

Figure 3.15 shows how small cell wireless fits within a cellular network. Small cell wireless facilities are generally
constructed in densely populated urban areas where the demand on a macrocell tower has exceeded capacity. As
the volume of data transmitted through mobile devices increases, the number of users that can use the macrocell
tower decreases.
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Figure 3.15 5G Network Architecture
(Hoffman, 2019)

Small cell wireless is used to densify coverage and alleviate that issue. Small cell wireless is usually connected to the
network via fiber optic lines rather than through the air back to the macrocell tower. As a result, they add capacity
to the overall system by accommodating users through the small cell wireless device and removing them from the
macrocell tower. In densely populated areas, a network of small cells within the range of a macrocell tower may be
used to densify cellular coverage and increase capacity. The range of a small cell wireless device can be up to ap-
proximately 1.5 miles while a macrocell tower range can be 25 miles. (CrownCastle, n.d.). Chapter 3.5 provides
additional information on how small cell wireless will aid in the adoption of connected and automated vehicles
(CAVs).

As data transfer continues to grow rapidly, the number of small cell wireless deployments is expected to grow rap-
idly. It should be expected that companies will want to construct small cells within the highway ROW if they have
not already. In Lexington, some small cell wireless devices are already in use as shown in Figure 3.16. Given the
smaller size of small cell wireless technology there is versatility in where these can be placed and there is potential
for them to blend into the surroundings.
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Figure 3.16 Small Cell Wireless on Light Pole in Lexington, Kentucky

Below are locations, both on and off ROW, where small cell wireless technology could possibly be installed in addi-
tion to new poles (Hossain et al, 2020).

e  Streetlights

e  Traffic signals

e Billboards

e  Utility poles

e Busshelters

e Water towers

e Sides or roofs of buildings
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DOT Small Cell Wireless Applications

A review of other state policies and procedures for permitting small cell wireless facilities on ROW was conducted.
Some states, such as Colorado (CDOT, 2021), Delaware (DDOT, n.d.), and Michigan (MDOT, 2019) have a specific
permitting process or special small cell wireless terms and conditions the applicant must agree to. Other states treat
small cell wireless facilities as any other type of utility and follow their utility permitting processes. Some states, such
as Indiana (INDOT, 2019), have procedures for permitting macrocell tower sites on ROW, but no specifics for small
cell wireless. Current practice in Kentucky has been to treat a request to place small cell wireless infrastructure on
ROW as a permit.

Wil vington

Esmere CANBY o
Elsmere g Ry Wilmington

Figure 3.17 Delaware DOT Small-Cell GIS Online Map
(Source: Delaware DOT)

Some states and municipalities have created online GIS mapping databases available to the public showing permit-
ted small cell wireless locations in their jurisdiction (DDOT 2024, Tucson 2024, Boston 2024). Figure 3.17 is an
example of small cell wireless GIS mapping from Delaware DOT (DDOT, 2024). Information provided typically in-
cludes the geographic location of the small cell wireless device, the utility owner, permit approval date, and the
attachment method (e.g., new pole, to an existing pole).

Although more widespread at the municipal level, some states charge fees for utility companies to construct small
cell wireless facilities in their ROW and can also charge an annual recurring fee. As an example, Michigan DOT re-
quires a $200 permit fee to co-locate small cell wireless on an existing utility pole or Michigan DOT facility (MDOT,
2019). It has a $300 fee to install small cell wireless on a new pole or support structure (MDOT, 2019). Colorado DOT
requires a non-recurring application fee (that can be paid electronically) of $500 to permit up to five small cell wire-
less facilities and $100 for each small cell wireless facility beyond five that are attached to existing poles (CDOT,
2021). They also charge a non-recurring fee of $1,000 for each new pole intended to support small cell wireless
facilities (CDOT, 2021). Colorado DOT also requires a recurring annual fee of $270 per small cell wireless facility
(CDOT, 2021). Delaware DOT requires the small cell wireless provider to pay $100 for each small cell wireless facility
as part of the permit application (DDOT, n.d.). The applicant also agrees to reimburse the DOT for any construction
inspection costs the agency incurs over the $100 base fee should that be exceeded (DDOT, n.d.).
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KYTC Permits Questionnaire

To gauge the frequency of KYTC receiving requests to permit small cell wireless facilities on state-maintained ROW,
a Qualtrics survey was emailed to Permits Supervisors in each of the 12 Highway Districts throughout the state.
Below is a summary of the survey results:

e Six of the twelve Highway Districts (50%) have received an encroachment permit request to place small cell
wireless facilities on ROW.

e  Utility companies that have requested small cell wireless facilities on ROW include Verizon Wireless, Cellco Part-
nership dba Verizon Wireless, and SQF.

e Received permits were for both single locations and for multiple locations (i.e., several small cell wireless place-
ments along a corridor). Of the multiple locations, these ranged from three small cell wireless devices up to
several dozen.

e One district has permitted small cell wireless only on existing utility poles, two districts have only permitted
them on new poles, two districts have permitted them on both new poles and existing poles, and the other
district that has permitted them did not provide a response.

e During the process of obtaining a permit, two districts have received requests where the applicant has also
received local permits or reviews.

e Two districts have denied permits for small cell wireless locations on ROW. One being a request to attach to
traffic signal poles and the other being because the utility company has the option to secure a private easement
outside of the ROW.

e  Four districts included the electric feed to the small cell wireless device in the same permit while two districts
approved the electric feed under a separate permit.

e General comments received were to investigate how to handle requests for small cell wireless poles within the
clear zone and also in areas where the ROW is crowded with other utilities, thus, to have the facilities placed
within private easement outside of the ROW.

Full survey results are in Appendix A.

Kentucky Cities with Small Cell Wireless Policies

With small cell wireless technology located in areas with the highest population density, cities, towns, and county
governments were first to encounter permitting requests for small cell wireless in Kentucky. A review of the 20 most
populous Kentucky cities yielded 12 that had established local ordinances or policies. A summary of these ordinances
and policies can be found in Appendix B.

Each ordinance and policy varies in the amount of information needed and the level of review needed for the mu-
nicipality to permit the small cell wireless facility. Below is a summary of the policies of the three most populated
cities in Kentucky. Louisville Metro has updated its Right of Way Guide and Utility Policy to include the review of
small cell wireless facilities. The policy encourages co-location with existing utility poles. The location of small cell
wireless facilities on Louisville Metro infrastructure is possible but requires the asset to be replaced with one that
can support both, such as light poles. Approval is granted via a two-step process. The first step is a review of the
proposed locations, which includes public input and historical reviews. The applicant is required to coordinate any
historical reviews with local historic districts. This environmental coordination includes consulting parties, the Lou-
isville Metro Preservation Office and the Kentucky State Historic Preservation Office. The second step focuses on
compliance with the requirements set forth in the Right of Way and Utility Policy.
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Lexington-Fayette Urban County Government does not have specific small cell wireless approval procedures in place
and treats these as a permit. Permit requirements are set forth in the Public Right of Way ordinance. Permits fall
under three categories — annual general permit, installation permit, and surface cut permit. Fees are associated
with these permits along with registrant and franchise fees utility companies must contribute to. The Department
of Historic Preservation participates in the process of pole relocations and new installations.

The City of Bowling Green does not have specific small cell wireless approval procedures in place and treats these as
a permit. Requirements are contained in a Work within Right of Way ordinance, which lays out permitting require-
ments and fees paid for permit processing. The utility company is to obtain a surety bond. Permit applications for
new infrastructure must be in keeping with the character of a historic neighborhood.

Division of Traffic Operations Coordination

Coordination with the KYTC Division of Traffic Operations was conducted via email and focused on issues or concerns
that may arise if small cell wireless equipment were attached to state maintained infrastructure (e.g., traffic signals,
light poles, panel signs). Below is a summary of the concerns and issues that may arise if attaching equipment to the
state-maintained infrastructure.

e Need to maintain structural integrity of traffic signal or light pole if small cell wireless is attached, especially if
the pole is drilled into or the equipment is attached to it.

e Interference between the small cell wireless equipment and the traffic signal controller cabinet equipment and
communication equipment.

e Need a separate power source and meter.

e Add language that KYTC should not be responsible if small cell wireless equipment is damaged, if the small cell
wireless affects the operations of the traffic signal it needs to be removed immediately, and if the state infra-
structure is improved in the future the small cell wireless is to be removed in a reasonable timeframe at no cost
to KYTC.

e No colors or logos that would draw the driver’s attention away from the road. Will it add to too much clutter
for the driver to take in?

o Need to consider if small cell wireless could impact employee safety, such as interfering with pacemakers.

e Interference with existing overhead utilities.

e Interference with ADA accessibility where space is limited.

e Keep out of sight triangles so sight distance is not obstructed.

e Need compliance with the electrical code.

e  Which utility company would be allowed to attach? Should it be first come first serve?

Corridor and/or Suitable Location Guidance

After reviewing the KYTC Permits Guidance Manual, small cell wireless guidance from various states and municipal-
ities, and consulting with District Permits Supervisors and the Division of Traffic Operations, the following
recommendations were developed for managing small cell wireless locations within the ROW, if a small cell meets
the definition of a utility in Kentucky. The KYTC Permits Guidance Manual currently contains most of the information
and guidance needed to permit small cell wireless, but a few additional requirements are recommended.

Attachment to KYTC Owned Infrastructure

Given the potential conflicts and issues that may arise, the placement of small cell wireless components on state-
owned and -maintained infrastructure (e.g., traffic signals, light poles, overhead sign trusses, noise barrier walls,
pedestrian overpasses) should not be the first option. Other locations, such as on existing utility poles, should be
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considered first. Any proposed attachment to KYTC infrastructure should be reviewed by the appropriate Divisions
and shown to not impact the attached infrastructure. Impacts considered include but are not limited to the structural
capacity of the attaching structure to handle the new load, the attachment method, electrical interference, heat
produced by the attached equipment, and visual disturbances to the traveling public. As will be seen in Chapter 3.5
the implementation of connected and automated vehicle technologies will also put pressure on attaching to traffic
signal poles and other state-owned infrastructure near intersections.

Locational Requirements within Right of Way

Given the limited space available within the ROW, especially in urban areas where small cell wireless is more likely
to be found, attachment to existing utility poles should be the first choice. This reduces the number of poles in the
ROW, has less impact on roadside safety, and provides less visual clutter. Permission from the utility owner would
need to be granted and provided to KYTC. The second choice is to place a new pole with small cell wireless that
adheres to the requirements in the KYTC Permits Guidance Manual for new installations (e.g., behind the ditch or
toe of the slope and outside of the clear zone as described in the AASHTO Roadside Design Guide). The utility com-
pany should provide reasons why they cannot attach to existing utility poles before new poles are permitted. The
small cell wireless equipment should be placed as close to a property line as practical and placement in front of a
residence should be discouraged. Attaching small cell wireless to KYTC infrastructure should be the last option.

Equipment and Installation

A small cell wireless installation consists of small radio equipment and antenna. In addition to this equipment, three
things are required — electricity; backhaul, which is usually fiber optic cable for transmission to the core network;
and a permitted space (CTIA, n.d.). Maintenance of traffic during the installation can follow the requirements of
other utility work in the KYTC Permits Guidance Manual Chapter 200 for Work Zone Safety. If the electrical feed to
the small cell equipment is to be placed and maintained by an electric company, and not the wireless provider, this
should be covered under a separate permit. No equipment cabinets or other aboveground hardware should be per-
mitted in the clear zone. These can typically be provided underground in junction boxes or attached to the pole
itself.

Sight Distance and Visual Distractions

Constructed small cell wireless facilities should not restrict intersection sight distance or intersection sight triangles.
Further guidance on intersection sight distance and sight triangles can be found in the AASHTO A Policy on Geometric
Design of Highways and Streets (Chapter 9.5 on intersection sight distance). Small cell wireless equipment should
blend into the background and use colors, textures, and materials similar to the surroundings it is located in and the
pole to which it is attached (CDOT, 2019).

ADA Requirements

A small cell wireless facility should not impede ADA requirements set forth by the U. S. Access Board in the Public
Right of Way Accessibility Guidelines (PROWAG) for pedestrian facilities within ROW. This includes cabinets and
other attachments to the pole that may encroach into the pedestrian zone. The AASHTO Guide for the Planning,
Design, and Operation of Pedestrian Facilities, 2" Edition also provides guidance.

Local Approvals

If the small cell wireless facility within state-maintained ROW also falls within a municipality that has its own ordi-
nances or small cell wireless policy, local approvals will typically be needed before KYTC permits the facility. Often
these local requirements include aesthetics, historic district review, and equipment size/dimensions requirements.
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Removal for Roadway Construction and Abandonment

Other states have provided certain requirements and conditions for when the small cell wireless components would
need to be removed from the ROW. These include for roadway construction purposes, if a safety condition arises,
or for the abandonment of the facility. Under the current Terms and Conditions of the KYTC Encroachment Permit
Application (KYTC, 2020), language is present for the removal of the utility if written notice is given by KYTC for the
following reasons:

e Clause 7: The encroachment may be ordered removed by the Department at any time, and for any reason at
the permittees expense if 30 days written notice is given by KYTC.

e Clause 8: If KYTC determines that motor vehicle safety deficiencies develop because of the installation, the per-
mittee shall pay to adjust, relocate, or other corrective measures deemed by KYTC if written notice is given. The
notice should include a specified completion date.

e  Clause 14: If the provisions of the permit are violated, KYTC may require the permittee to remove the encroach-
ment and restore the ROW. If the permittee does not remove the encroachment KYTC can do so and recover
the removal costs from the permittee.

e Clause 16: If KYTC determines it is necessary for the encroachment to be removed or relocated because of the
reconstruction, relocation, or improvement of a highway KYTC can revoke the permit and order its removal.

The permit application terms and conditions do not contain a specific timeframe to remove the encroachment ex-
cept in clause 8, which is at the discretion of KYTC, and there is not a specific clause for the removal of the small cell
wireless facility due to its abandonment. The Cabinet could clarify some of this language.

GIS Mapping

Other states and municipalities have created small cell wireless GIS mapping layers to keep track of where small cell
wireless devices are located on their ROW, which utility company owns them, and the type of installation (e.g., new
pole, pole attachment). If KYTC pursues this, this information, including latitude and longitude for each small cell
wireless location in the permit would be needed. The existing Kentucky Encroachment Permit Tracking® online map
could be modified to create a small cell wireless category that contains this information.

Best Practices for Small Cell Wireless on Right of Way

e Allow KYTC to seek compensation when small cell wireless equipment is installed on state-owned ROW. Over
50% of states charge fees for placing small cell wireless equipment on state-owned ROW.

e Build a geodatabase that catalogues the locations of small cell wireless equipment on Cabinet ROW. It should
store data on the facility location, utility company, and other relevant information. The Kentucky Encroachment
Permit Tracking online mapping system could be updated to include small cell wireless information.

e  For safety and aesthetic reasons, small cell wireless equipment should blend into the surroundings and be in-
conspicuous. It should not block sight distance lines at intersections, nor should it be placed in locations that
would impede pedestrian movements.

e Ifinstallation of small cell wireless equipment is allowed by permit on KYTC-owned infrastructure, in addition to
what is agreed to in the permit application, criteria should be established for how and when the equipment is
to be removed and a timeline established for removal. The permit application needs to include language that
specifies a process for equipment removal or repair should state-owned infrastructure be damaged (e.g., by a
vehicle crash).

5 https://maps.kytc.ky.gov/EncroachmentPermitTracking/
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A hierarchy of installation methods/locations should be established focused on safety. For example, attaching
small cell wireless equipment to an existing utility pole is preferred to constructing a new pole.

Permitting coordination with local governments is needed at small cell wireless facilities located on state road-
ways that overlap municipal boundaries, especially when equipment will be placed in a historic district.
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3.5 Connected and Automated Vehicles

Connected vehicles (CVs) are vehicles that can communicate electronically with other vehicles or transportation
infrastructure. Automated vehicles are those that can operate — to some extent — without the input of a human
driver. For this study, the focus of the discussion is the CV, since in large part, automated vehicle operations are the
results of those connections.

CVs communicate with other vehicles and with infrastructure through Global Positioning Systems (GPS), broadband
wireless, and cellular services. Ultimately, communications devices that enable CVs require the ability to connect
with thousands of devices at any time. These devices that will enable the autonomous vehicle environment are and
will continue to be installed in vehicles and become part of the infrastructure. Cellular phones will continue to be
carried by pedestrians and bicyclists as well as by motorists. Figure 3.18 lists CV applications that USDOT has spon-
sored to date.

SAFETY

Emergency Electronic Brake Lights Warning
Forward Collision Warning

Blind Spot Warning/Lane Change Warning
Intersection Movement Assist

Left Turn Assist Warning

Red Light Violation Warning

Emergency Vehicle Preemption

Emergency Vehicle Alert

Distress Notification (Mayday Alert)

Curve Speed Warning

Reduced Speed Warning

Pedestrian in Signalized Crosswalk Warning
Wrong Way Entry Warning

Railroad Crossing Warning

Oversize Vehicle Warning

COMMERCIAL VEHICLE

Commercial Vehicle Wireless Inspection
Truck Parking and Other Information

MOBILITY 8 ENVIRONMENT

Traffic Signal Optimal Speed Advisory (or Control)
Intelligent Traffic Signal Systems (1-51G)

Signal Priority

Mobile Accessible Pedestrian Signal System

Speed Harmonization

Queue Warning

Cooperative Adaptive Cruise Control / Vehicle Platooning

TRAFFIC ADVISORIES 8 WARNINGS

Incident and Road Closure Advisories and Warnings
Road Weather Advisories and Warnings

Work Zone Advisories and Warnings

Work Zone Worker Advisories and Warnings

DATA COLLECTION

Road Weather Data Collection
Probe-enabled Traffic Monitoring
Probe-based Pavement Maintenance

Figure 3.18 USDOT Sponsored CAV Applications
(Source: USDOT)

Over the years, the communications technology needed to transfer the vast amounts of data required for CV infra-
structure has been debated. Vehicle manufacturers, equipment manufacturers, and even countries have been
testing two communications technologies thought to be the future of CVs. Dedicated short-range communication
(DSRC) protocol initially led the way, particularly in the U.S. Many vehicles built in the U.S. with communications
technology are based on DSRC. Many ITS solutions that have been researched and implemented are based on DSRC.
When the decisions were made to focus on DSRC in the U.S., the last generation of cellular technology, Fourth Gen-
eration (4G) and Long-Term Evolution (LTE), was still current and speeds, data capacity, and latency did not compare
favorably to DSRC. Today, however, the Fifth Generation (5G) mobile network is much faster, has lower latency and
higher capacity, with a greater range than DSRC. The communication range of DSRC is approximately 900 feet (Chow-
dhury et al., 2018) compared to the approximately 1.5 mile range of a 5G small cell wireless (CrownCastle, n.d.). As
aresult, it appears that cellular communications technology will be the solution that enables CV infrastructure in the
future.
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In December 2019, the Federal Communications Commission (FCC) initiated a Notice of Proposed Rulemaking to
take a fresh look at the 5.9 GHz radio spectrum (5.850 — 5.925 GHz) for spectrum optimization (FCC, 2020a). The 5.9
GHz radio spectrum had originally been set aside by the FCC in 1999 for Intelligent Transportation Systems (ITS) and
DSRC usage for safety-related transportation and vehicular communications (FCC 2020a). Since then, a large portion
of this spectrum has not been put to use. This order is expected to become policy and should solidify cellular com-
munications as the backbone that will enable the connected and automated vehicle system. Some agencies have
already begun the process of retrofitting existing ITS equipment with cellular communications equipment. In April
2023 (FCC, 2023a) and again in August of 2023 (FCC, 2023b) the FCC provided waivers to state Departments of
Transportation, municipalities, auto manufacturers, technology companies, and research institutions that had re-
quested a waiver to use part of this spectrum for cellular vehicle to everything (C-V2X) testing.

CV technology is already here in some vehicles available. Adaptive cruise control and automated route planning
based on real-time conditions using Google Maps® or Waze” are examples. As technology advances, the methods
and extent of communications will change. CVs communicate in the following ways (Figure 3.19; Jaiswal & Shaikh,
2022):

e Vehicle-to-vehicle (V2V) — Vehicles wirelessly exchange information about their movement characteristics and
location with other vehicles.

e Vehicle-to-infrastructure (V21) — Vehicle-generated traffic data are captured and information from the infra-
structure is sent to the vehicle to inform the driver of noteworthy conditions.

e Vehicle-to-pedestrian (V2P) — Pedestrian detection systems in vehicles (including transit), infrastructure, or
both.

e Vehicle-to-network (V2N) — Vehicles can communicate with the internet using cellular networks.
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Figure 3.19 Connected Vehicle Environment
(Source: Jaiswal & Shaikh, 2022)

The term V2X (vehicle-to-everything) includes V2V, V2I, V2P, and V2N. C-V2X is V2X enabled by cellular communica-
tions. A V2X system typically consists of two elements:

6 https://www.google.com/maps
7 https://www.waze.com/live-map/
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e  On-board units (OBU): Wireless radios installed on vehicles and other moving travelers that integrate with other

elements of the vehicle to obtain and share useful information about the actions of the vehicle. They also receive
information about external conditions and provide that to the driver or vehicle system itself. (ITS America, 2023)
Figure 3.20 shows aftermarket DSRC onboard units used in a CAV pilot project in New York City (Talus et al, n.d.).

LAw

AUTOMOTIVE MADE SMART

V2X Aftermarket

MODEL NO. DSD100
SERIAL NO. 0041

Vendor 1: Danlaw V2X Aftermarket
Safety Device

Vendor 2: Savari MobiWave V2X
Aftermarket Safety Device

Figure 3.20 Aftermarket Onboard Units from New York City Pilot Project
(Source: USDOT [Talus et al, n.d.])

e  Roadside units (RSU): Wireless radios installed along the side of the roadway, which communicate with vehicles

by sending and receiving V2X messages. These fixed radios are typically mounted on roadside infrastructure and
can integrate with technologies operated by infrastructure owners, such as traffic signal systems or sensors.
RSUs can be connected directly to a wireless or wired communication network, such as fiber optic networks, for
backhaul of information to and from traffic operation systems or data analytics platforms (ITS America, 2023).
Figure 3.21 shows RSUs used in a CAV pilot project in Tampa (Vadakpat, n.d.).
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Figure 3.21 Roadside Units from Tampa Pilot Project
(Source: USDOT [Vadakpat, n.d.])

RSUs may need to be located on the ROW and are pertinent to this study as a result. Agencies will likely need to
provide or be involved in the provision of RSUs by third parties.

Figure 3.22 (ITE 2022) depicts a typical V2X system’s components and their interfaces. RSUs communicate with ve-
hicles that have OBUs or Mobile Units (MU) and relay those messages as needed through backhaul systems to back
offices, traffic signal controllers (TSCs), or traffic management systems (TMSs) that are part of the infrastructure.
Communications through a secure credential management system (SCMS) may also utilize the internet to send mes-
sages to centralized data centers to coordinate large-scale traffic management. OBUs may also be able to
communicate directly with these centralized data centers through cellular networks.
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Figure 3.22 Interfaces of V2X System
(Source: ITE, 2022)

While continually evolving, a standard development report for roadside units has been developed and published by
AASHTO, ITE, NEMA, and SAE International with support by USDOT (ITE, 2022).
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From this description of what a V2X system consists of, implementation of CAVs is interwoven with the adoption of
broadband (for backhaul communications) as presented in Chapter 3.3 and small cell wireless (5G) networks (as a
communication median between vehicles, pedestrians, and infrastructure) as presented in Chapter 3.4.

Connected and Automated Vehicles in Kentucky

KYTC has developed a strategy for CAVs that describes how it intends to achieve CAV readiness and describes steps
the agency should take to implement CAV technologies. It lists these potential benefits of CAV implementation
(KYTC, n.d.):

e  Safer roads

e less congestion

e More reliable travel times

e Lower air pollution and greenhouse gas emissions

e Improved and equitable mobility for underserved populations, including older adults, people with disabilities,
and people who do not drive.

Also of importance are the short-term goals of this strategy, which include (KYTC):

e Staying informed

e Interstate Regulatory Consistency
¢ Including Other Agencies and External Stakeholders
e AV Shuttle Pilot

e CAV Testing Grounds

e Locate Connected Corridors

e Work Zone Data

e Assisting in Legislation

e Educational Outreach

e Assisting Local Governments

e Planning and Collaboration

During the 2024 legislative session, a law was passed laying the first stone for AVs on Kentucky’s roads. House Bill 7
(KY, 2024) establishes the regulatory framework for the operation of fully automated vehicles on public highways,
defines when human drivers are needed, establishes AV requirements, the limits of insurance needed, registrations
practices, and other AV-related items.

Kentucky has begun a study to analyze the I-64 corridor between Louisville and Lexington for CAV opportunities. This
ongoing study will examine the suitability of dedicated CAV lanes, managed lanes, implementation strategies. It also
looks at the identification of legal and regulatory requirements, NEPA requirements, and future maintenance con-
siderations.

Corridor and/or Suitable Location Guidance
The location of equipment needed to sustain connected vehicle infrastructure on ROW depends on if DSRC or C-V2X
technology is used.
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Equipment: The equipment needed to construct, maintain, and operate a CAV system on ROW includes RSUs (either
DSRC or C-V2X based), an electric source to power them, and fiber optic backhaul to traffic management centers,
traffic signal controllers, cameras, sensors, and/or back-office systems.

Infrastructure Ownership: To date most CAV use in the US has been in the form of pilot projects testing the technol-

ogy. Procurement methods that could be used to introduce this technology include the leasing of a section of
roadway to a private company that would then construct, operate, and maintain it. A road user fee would typically
be collected from users in this model. Another method could be where the state DOT owns the infrastructure on the
ROW (e.g., RSU, fiber, attachment devices) and a contractor constructs, operates, and maintains the system. An
example is the TRIMARC incident management system in Louisville.

Electrical: RSUs and other communication devices in CV infrastructure require electricity to operate. Urban areas
have the potential to be more attractive to CAV applications because of the better abundance of electric distribution.

Environmental: A CAV project would have the same environmental review requirements as other KYTC projects. Pilot
projects have estimated that vehicle emissions would be lessened by the implementation of CAV technology.

Land Area/Use: USDOT CAV pilot projects have been successfully implemented in urban (New York City, Tampa) and
rural (Wyoming) areas. CAV applications shown in Figure 3.19 can be adapted for urban and rural environments,
with overlap between the two. Fact sheets for each of these pilot projects have been added for more information
on the applications used.®%1°

Roadway modifications: Modifications to the roadway could be part of CAV applications. Potential modifications

include separating lanes on freeways to serve as CV corridors. Depending on the CAV application, existing roadside
equipment such as traffic signal controllers may need to be replaced or upgraded to be compatible with the CAV
technology.

Clear zone: No new mounts or poles for RSUs or other items should be placed within the clear zone. Preference
should be given to attaching RSUs to existing state-owned infrastructure, such as light poles, sound barrier walls,
traffic signals, overhead sign trusses, and pedestrian overpasses. Non-destructive attachment methods would need
to be investigated. If a new pole would need to be added to mount the RSU on, this should be outside of the clear
zone.

CAV Corridor Plan
KYTC could supplement its Interstate 64 CAV planning study by developing a plan that identifies corridors suitable
for CAV applications. This plan could address the following items:

e  Geographic areas with the greatest demand (e.g., urban areas)
e Roadway segments with broadband availability and nearby sources of electricity to power CAV equipment
e  Roadway segments with sufficient ROW to allow for the installation of CAV equipment

8 https://www.its.dot.gov/factsheets/pdf/NYCCVPliot Factsheet.pdf
° https://www.its.dot.gov/factsheets/pdf/TampaCVPIllot Factsheet.pdf
10 https://www.its.dot.gov/factsheets/pdf/WyomingCVPilot Factsheet.pdf
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Best Practices for Connected and Automated Vehicles

e  Establish guidelines for locating CAV-related physical infrastructure (e.g., RSUs, sensors) on state-owned ROW.
Guidelines should account for safety and how equipment could affect roadway maintenance activities.

e CAVinfrastructure placed within the ROW should be outside the clear zone or attached to an existing facility.

e Discouraging the placement of other equipment (e.g., small cell wireless) on state-maintained infrastructure
reserves space for CAV implementation. An example is traffic signal poles at intersections.

e  Without attaching directly to state-maintained infrastructure expand the impact of CAV technologies by looking
for opportunities to take advantage of broadband and small cell wireless technology within state-owned ROW.
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3.6 Electric Vehicle Charging Stations
Sales of electric vehicles (EVs) have experienced rapid growth, with sales exceeding 13 million worldwide in 2023. In
the U.S., sales have accelerated since 2018 and topped 1.3 million in 2023.

Global electric car stock, 2013-2023
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Figure 3.23 US Electric Car Sales (2013 —2023)
(Source: IEA, 2024)

Keeping pace with anticipated growth requires substantial investments in EV charging infrastructure. The 2021 Bi-
partisan Infrastructure Law (BIL) initiated the process of providing federal funding to develop a nationwide network
of charging stations. In February 2022, FHWA issued initial guidance under the National Electric Vehicle Infrastruc-
ture Formula Program (NEVI) to provide a framework for spending federal funds on charging stations across the U.S.
The program was designed to initially focus on designated Alternative Fuel Corridors (AFC), mainly along interstates
and parkways. When the AFCs are fully built out, funding may be used on any public road or in other publicly acces-
sible locations.

EVs can be charged using electric vehicle service equipment (EVSE) operating at different charging speeds. EVSE
charging stations are classified into three levels:

o levell
o Pluginto 120-volt AC outlet
o Can charge a battery electric vehicle (BEV) to 80% in 45-50 hours
o Standard outlet found in a home or office

o level2
o Pluginto 240 or 208-volt AC outlet
o Can charge a BEV to 80% in 4-10 hours
o Same as outlets used in a home to power large appliances such as a clothes dryer

o Level3
o Also referred to as Direct Current Fast Charging (DCFC) stations
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o Specialized charger that converts AC to DC for faster charging
o Can charge a BEV to 80% in 20 minutes

The NEVI program requires all ESVE stations along AFCs be Level 3 DCFC stations until the AFC system is completely
built out.

Current KYTC Efforts

Since issuing the initial request for proposals (RFP) to cover the design, construction, ownership, operation, and
maintenance of DCFC stations along Kentucky’s AFC network in October 2023, KYTC has announced three rounds of
awards to private developers to build a total of 42 charging stations along the AFC corridor.

Corridor/ Location Guidance

Locating EV charging stations presents different challenges than other CEC uses because human interaction is re-
quired for their use. All other CEC uses previously mentioned (e.g., renewables, broadband, CAV equipment) occupy
spaces along the roadway but do not require human interaction to function. In these cases, any equipment located
along a roadway must be designed with roadside safety in mind to avoid creating a hazard for errant vehicles that
leave the roadway. A charging station requires that people physically drive to a location and plug their cars into a
charging port. Due to concerns over roadside safety, it is unlikely that EV charging stations will ever be built along
the side of the roadway. This makes KYTC-owned facilities located off non-interstate roadways, such as rest areas,
truck parking areas, weigh stations and park and rides, more logical locations for EV charging stations. Excess ROW
parcels are also a possibility, but they would likely require the development of additional infrastructure to access
them.

Restrictions on commercial activities, discussed in Chapter 5.3, further complicate the possible locations of EV charg-
ing stations. Private involvement is needed for these projects, and restrictions on commercial activities limit the
ability to have private involvement on projects along interstates (see Chapter 4). However, as KYTC builds out the
initial AFC network, the focus will turn to smaller routes. This will allow KYTC to consider using ancillary facilities that
are not located along an interstate route for EV charging stations. Since smaller routes are not subject to the com-
mercial activity restrictions that apply to Interstates, private involvement could be more easily utilized for these
projects. To assist in the identification of future EV charging station locations, KYTC should follow the work being
done by the Center for Regional and Rural Connected Communities under the project A Data-Driven and Equitable

Solution to Address Electric Vehicle Charging Needs in Rural and Underserved Communities seeks to provide insights
into EV demand estimation, optimal deployment of charging infrastructure, and effective EV routing in rural areas.

Best Practices for EV Charging Stations
e Look for opportunities to combine renewable energy production with EV charging.
e Investigate longer-term how Level 3 EV charging comes to rural communities and routes not on the AFC list.

3.7 Broader Implications for KYTC

Research on Clean Energy and Connectivity lead to two additional potential areas of further investigation. Although
these ideas are not specific to any of the CECs being investigated, they are applicable to all utilities and other uses
of the ROW. Fundamentally, as technology continues to advance, it is reasonable to expect that over time the de-
mand for non-transportation related uses of the ROW will increase. To address the growing complexity of managing
utilities and other activities (e.g., CEC uses, ITS equipment, multimodal and transit facilities, managed lanes and
tolling equipment, pollinator habitat) on the ROW, KYTC could consider a policy on the usage of the ROW or update
the current Utility Accommodation Policy to better account for this potential crowding. This should be safety focused,
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but other needs to factor in and balance are roadway maintenance implications, drainage concerns, environmental
impacts, and the effects to project timelines and budgets from the additional ROW usage.

Additionally, as the ROW becomes ever more crowded, it will be crucial to know the location of utilities and other
installations that are located on the ROW. The creation of a GIS-integrated database with the ability to utilize point
and line data would significantly improve KYTCs knowledge of what is within the ROW and has the ability to store
pertinent information that is easily assessable to users. Integration of the Kentucky Utilities and Rail Tracking System
(KURTS) and Kentucky Encroachment Permit Tracking (KEPT) programs would be needed, along with putting this into
a GIS based format such as has been used for the Kentucky Encroachment Permit Tracking online map.

This implementation could include requiring digital plans, preferably as-built quality, from utility companies and
other entities that have a permitted facility within the ROW. Long-term this may aid in the ability to better estimate
road project costs and timelines. Examples of how other states and municipalities have kept track of small cell wire-
less installations can serve as an example of how to accomplish this.
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Chapter 4 Private Involvement

Innovative uses of ROW (e.g., solar power, wind power, broadband, small cell wireless, electric vehicles, CAVs, EVs)
require specialized expertise for planning, designing, constructing, operating, and maintaining the infrastructure.
Typically, this knowledge lies outside the range of expertise of engineers and technicians at state DOTs, who tradi-
tionally have a background (e.g., civil engineering) focused on the design, construction, operation, and maintenance
of roadway and highway facilities. These new technologies often require domain-specific knowledge of electrical
systems, communication networks, and information technology systems. Where DOT employees have this
knowledge, they are typically in high demand and have minimal bandwidth available to take on new types of pro-
jects. The funding mechanisms and contractual knowledge needed for these systems can also be outside of the
traditional methods used by state DOTs (e.g., PPAs).

Below is a listing of potential private sector involvement by CEC category.

Solar and Wind

Renewable energy production on agency-owned ROW can benefit both the private sector and DOTs. The private
sector can supply the expertise and upfront capital to build and operate the facility, while an agency could purchase
electricity generated in an environmentally responsible manner at a predetermined rate, potentially reducing elec-
tricity costs over a specified period.

While some DOTs have experience installing and maintaining small solar facilities (e.g., solar powered lights or cam-
eras), larger applications require expertise because there are more specialized equipment requirements, such as
inverters that convert DC to AC power, large battery storage facilities, and connecting to the larger electric grid if
net metering is included. Roadway designers and state DOTs typically lack expertise in the design of renewable en-
ergy facilities. Private sector consultants that specialize in renewable energy site design, the development of
contracting documents/specifications, and the inspection of renewable energy facilities are needed as part of a pro-
ject development team. These consultants can also provide expertise in drafting the language for public-private
partnership agreements that is needed to utilize power purchase agreements and net metering. They can also offer
advice on navigating the renewable energy regulatory landscape. When developing RFPs for renewable energy en-
gineering services, special care should be taken to develop appropriate selection and scoring criteria through the
Division of Professional Services that identify these areas of expertise.

Broadband

Broadband technology is typically owned and operated by private telecommunication companies, although these
firms do seek grants and funds administered through other government entities. If installed on DOT-owned ROW,
broadband can potentially benefit agencies by giving them access to fiber optic bandwidth by agreement. Other
states have identified potential broadband corridors along their highways, most often on facilities with full access
control, and have allowed the placement of broadband on ROW in exchange for use of the facility and/or payment.
Adding broadband along these corridors can also potentially aid with implementation of CAV technologies, especially
in rural areas where an existing broadband connection may not be easily accessible.

Small Cell Wireless

Like broadband, small cell wireless is constructed and operated by private telecommunication companies. With CAV
technologies moving away from DSRC to C-V2X wireless communication, 5G and small cell wireless are becoming a
critical part of CAV applications, whether it be from access to existing small cell wireless antennas or providing RSUs
along roadways.
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Connected and Automated Vehicles

CAV technologies are still in their infancy, so it is difficult to predict with certainty the level of private involvement
that will occur when it is more broadly adopted. Because these technologies have a wide range of applications
(USDOT has identified over 30), the particular application and its needs will determine the level of private sector
involvement. For example, CV technologies on DOT-owned equipment (i.e., trucks, snowplows, other vehicles) that
collect telemetry data are more likely to be installed and maintained by in-house staff. At the other end of the spec-
trum, with the adoption of CV corridors, such as CAV lanes along highways with full access control, the private sector
is integral in developing, constructing, operating, and maintaining CAV technologies. Their expertise in telecommu-
nications and other electronic devices will be needed. A funding model can be adopted that uses private sector
funding for CAV projects in return for the ability to collect user fees over a specified time period.

One important aspect related to the adoption of CAV technologies is the connection to broadband and small cell
wireless, which may not be visible on the front end but are needed to link to traffic management centers, back-office
data centers, traffic signal cabinets, and for communication between different modes of transportation. The private
sector’s construction and operation of broadband and small cell wireless is important for the widespread implemen-
tation of CAV applications.

Electric Vehicles

For EV charging infrastructure, KYTC has decided that utilizing the private sector to provide charging stations along
identified alternative fuel corridors is the most efficient choice. Using federal funding, private sector companies have
been awarded contracts to construct fast charging stations at identified locations off of the highway ROW. These
companies will own, operate, and maintain the charging stations on behalf of the state.
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Chapter 5 Regulatory Considerations and/or Challenges

5.1 Public Service Commission (PSC)

The mission of the Kentucky Public Service Commission (PSC) is “to foster the provision of safe and reliable service
at a reasonable price to customers of jurisdictional utilities while providing for the financial stability of those utilities
by setting fair and just rates and supporting their operational competence by overseeing regulated activities” (PSC,
n.d.). Utilities that fall under the jurisdiction of the PSC include investor-owned electric, natural gas, telephone, water
and sewage utilities, customer-owned electric and telephone cooperatives, water districts and associations, and
certain parts of gas pipelines (PSC, n.d.). Over 1,500 utility entities are under the PSC’s jurisdiction.

Over the years, the level of involvement and oversight the PSC has brought to telephone and broadband regulation
has changed. Since 2004 most state regulations for broadband have been removed. This puts broadband mostly
under the Federal Communications Commission (FCC) rules and regulations. Small cell wireless oversight is not ex-
plicitly described in state regulations. The PSC has oversight on macro cell tower placement outside communities
with local planning and zoning authority, but no specific oversight related to small cell wireless facilities.

Renewables
Electric utilities are under the PSC’s jurisdiction. These include the renewable energies referenced in KRS § 278.465:

e Solar Energy

e Wind Energy

e  Biomass or biogas energy, or

e Hydro energy

e Theserenewables are described for the purposes of being an eligible electric generating facility for net metering.

Pole Attachments

Although the PSC does not regulate cellular and broadband utilities, it meets regularly with electric and telecommu-
nication companies to facilitate discussions on attachments to utility poles. Agreements for telecommunication
companies to attach small cell wireless and 5G equipment onto existing utility poles owned by other utility compa-
nies is essential for the full implementation of this technology.

5.2 Federal Communications Commission
Broadband
The MNA requires states to perform the four following functions for broadband implementation:

e Identify a broadband coordinator who is responsible for facilitating broadband implementation on the ROW
(MOBILE NOW Act, 2018). In Kentucky, this coordinator resides in the Office of Broadband Development.

e  Establish a registration process for broadband companies that want to be included in the deployment program.
Broadband providers in Kentucky can register through the Kentucky Office of Broadband Development web-
site.1!

e Set up an electronic notification to the registered companies on an annual basis of the state DOT’s highway
improvement program (e.g., Statewide Transportation Improvement Program).

11 https://broadband.ky.gov/resources/Pages/Broadband-Coordination.aspx
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e Coordinate initiatives with other statewide telecommunication and broadband plans, state and local transpor-
tation plans, and land use plans.

In Kentucky, broadband services are market based and not subject to state administrative regulation (KRS 278.5462).
No agency in the state shall impose any requirement upon a broadband service provider with respect to the availa-
bility of facilities or equipment used to provide broadband services or the rates, terms, or conditions for, or entry
into the provision of broadband service.

Small Cell Wireless

The FCC is the main regulator of small cell wireless in the US. Since 2014 the FCC has taken measures to accelerate
the implementation of small cell wireless. In October 2014 it released the report and order to accelerate broadband
deployment by improving wireless facility siting policies and expanded the reach and reduced the cost of broadband
deployment by improving policies regarding public ROW and wireless facility siting (FCC, 2014). This order sought to
remove unnecessary reviews to reduce costs and time delays that result from cell facility siting and construction.
Many of the reviews that were evaluated involved environmental and historic property coordination. This resulted
in updated categorical exclusions for small cell wireless devices placed on existing towers, collocated on existing
infrastructure, and for new poles with small cells. Requirements for state and local government review of small cell
wireless siting were adopted. These include the implementation of a shot clock application review timeline.

In September 2018, the FCC provided a declaratory ruling for accelerating wireless broadband deployment by re-
moving barriers to infrastructure investment. Recognizing that the transition to 5G was in the works, the FCC worked
to remove regulatory barriers that inhibit the deployment of the infrastructure needed to support 5G (FCC, 2018).
This ruling also recognized the importance of 5G in CV adoption. The shot clock timeline was further clarified and a
failure to act defined. Although no automatic small cell wireless approval is granted by a failure to act (i.e., not
approve a permit application within the specified timeframe), it does state the state or local entity could open them-
selves up to possible litigation if they fail to do so. Small cell wireless review shot clocks were set at 60 days for a
small cell attached to an existing structure and 90 days for the review of small cell using a new structure (FCC, 2018).

In June 2020, the FCC issued a declaratory ruling focused on state and local government’s obligations to approve
wireless facility modification requests. This clarifies the meaning of rules implementing the Spectrum Act of 2012 for
state and local governments to review modifications of existing structures (FCC, 2020b). The FCC ruling holds that
“states and local governments are to approve within 60 days any request for modification of an existing wireless
tower or base station that does not substantially change the physical dimension of such tower or base station.” The
60 days begin when the applicant takes the first procedural step in the locality’s application process by submitting
written documentation that the proposed modification is an eligible facility request (FCC, 2020b). The definition of
a substantial change was also further clarified.

5.3 Restrictions on Commercial Activity on Interstates

Highways that are part of the Interstate System have additional requirements relating to the use of and access to
their ROW. These are contained in 23 U.S.C. § 111. Specifically, states are not to permit automotive service stations
or other commercial establishments for serving motor vehicle users to be constructed on the ROW of the Interstate
System. States are also not to change the boundary of the ROW on the Interstate System to accommodate the con-
struction of or access to an automotive service station or other commercial establishment. States can, however,
permit the use of airspace above or below the highway for such purposes as will not impair the full use and safety
of the highway and will not require or permit vehicle access directly from the highway or interfere in any way with
the free flow of traffic on the Interstate System.
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23 U.S.C. § 111 lists the limited activities permitted at rest areas. Any revenue generated by commercial activities in
rest areas must be used to cover the costs of acquiring, constructing, operating, and maintaining rest areas in the

state.

FHWA stated in an April 2021 memorandum to Division Administrators and Directors that “A Clean Energy and Con-

nectivity (CEC) project in the Interstate or non-Interstate ROW that is being accommodated as a utility facility serving
the public is not a prohibited commercial activity under 23 U.S.C. § 111 unless such project also qualifies as an auto-
motive service station or other commercial establishment pursuant to 23 U.S.C. § 111.”

5.4 Statutory Definitions of Utilities
The federal definition of a utility, which dates to the late 1980s, is as follows:

“Utility facility” — privately, publicly, or cooperatively owned line, facility, or system for producing, transmitting,
or distributing communications, cable television, power, electricity, light, heat, gas, oil, crude products, water,

steam, waste, storm water not connected with highway drainage, or any other similar commodity, including any

fire or police signal system or street lighting system, which directly or indirectly serves the public. The term utility

shall also mean the utility company inclusive of any substantially owned or controlled subsidiary. For the pur-

poses of this part, the term includes those utility-type facilities which are owned or leased by a government

agency for its own use, or otherwise dedicated solely to governmental use. The term utility includes those facili-
ties used solely by the utility which are a part of its operating plant (23 CRF 645.207, 2000).

The Commonwealth of Kentucky defines a utility, which was last amended in 2011, as follows:

“Utility” means any person except a regional wastewater commission established pursuant to KRS 65.8905 and,

for purposes of paragraphs (a), (b), (c), (d), and (f) of this subsection, a city, who owns, controls, operates, or
manages any facility used or to be used for or in connection with (KRS § 278.010, 2011):

(a)

(b)

(c)

(d)

(e)

(f)

The generation, production, transmission, or distribution of electricity to or for the public, for compen-
sation, for lights, heat, power, or other uses;

The production, manufacture, storage, distribution, sale, or furnishing of natural or manufactured gas,
or a mixture of same, to or for the public, for compensation, for light, heat, power, or other uses;

The transporting or conveying of gas, crude oil, or other fluid substances by pipeline to or for the public,
for compensation;

The diverting, developing, pumping, impounding, distributing, or furnishing of water to or for the public,
for compensation.

The transmission or conveyance over wire, in air, or otherwise, of any message by telephone or tele-
graph for the public, for compensation; or

The collection, transmission, or treatment of sewage for the public, for compensation, if the facility is a
subdivision collection, transmission, or treatment facility plant that is affixed to real property and is
located in a county containing a city of the first class or is a sewage collection, transmission, or treat-
ment facility that is affixed to real property, that is located in any other county, and that is not subject
to regulation by a metropolitan sewer district or any sanitation district created pursuant to KRS Chapter
220;
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“Person” includes natural persons, partnerships, corporations, and two (2) or more persons having a joint or
common interest.

“Facility” includes all property, means, and instrumentalities owned, operated, leased, licensed, used, fur-
nished, or supplied for, by, or in connection with the business of any utility.

Both the federal and state definitions of a utility do not explicitly mention broadband, small cellular wireless net-
works, 5G, renewables, or EV charging. While arguments can be made that these uses fall under both definitions,
the final decision needs to come from a joint opinion from the legal staff of KYTC and the PSC.

5.5 Legalities of Power Purchase Agreements in Kentucky

A Power Purchase Agreement (PPA) as defined by the US Department of Energy is “an arrangement in which a third-
party developer installs, owns, and operates an energy system on a customer’s property, with the customer then
purchasing the system’s electric output for a predetermined period.” PPAs are most commonly used for renewable
energy systems. PPAs are an option for a government agency when (USDOE, n.d.):

e The agency wants to reduce energy costs, hedge against energy price volatility, or improve operational resili-
ency.

e The agency seeks a third-party to own, install, and maintain an energy system.

e The agency is unable to take direct advantage of renewable energy tax incentives.

e The agency is located in a state or jurisdiction where third-party ownership of generation equipment is permit-
ted.

Several PPA contract models are available for use, including:

e Self-Ownership — The DOT self-funds and owns the renewable energy project, issuing contracts as needed for
design, build, operations, and maintenance support.

e Third Party PPA (P3) — The DOT enters a contract with a private entity to design, build, finance, operate, and
maintain (or any combination thereof) a renewable energy project with little to no upfront capital investment
required by the DOT.

e Renewable Lease / License Revenue (P3) — The DOT leases unused land in the ROW to a private developer,
who would develop a renewable energy project and make set land lease payments to the DOT.

e  Morris Model (P3) — This is a hybrid PPA and a bond issuance model. A private developer would design, build,
operate, and maintain (or any combination thereof) a project with the DOT and the Treasury Department would
provide low-rate financing.

e  Utility Contract (Traditional PPA) — The DOT would have a standard PPA contract with a local utility with set
rates and terms.

e Direct Access (Traditional PPA) — The DOT would establish a PPA with an electricity service provider as opposed
to a utility, potentially offering lower pricing. NOTE: This model cannot be used in Kentucky due to the regional
assignments of companies to be the sole source provider of utility service.

e Regional Renewables Choice (Traditional PPA) — The DOT would establish a PPA with a choice of the supply
stream but remain connected to the local utility. NOTE: This model cannot be used in Kentucky due to the re-
gional assignments of companies to be the sole source provider of utility service.

e Community Choice Aggregation (Traditional PPA) — The DOT would establish a PPA in which power is procured
from an alternative supplier, while transmission and distribution services are provided by the local utility. NOTE:
This model cannot be used in Kentucky due to the regional assignments of companies to be the sole source
provider of utility service.
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In Kentucky electricity is fully regulated, meaning the PSC regulates prices and operations of electric utilities within
the state. Regulated electricity markets are designed to protect consumers from price gouging and to ensure the
stable and reliable provision of electricity, while allowing utilities to recover their costs and earn a reasonable return
on investment. In this scenario electric utilities exclusively serve a geographic area of the state, and no other entity
is allowed to sell electricity within that utility’s area.

From the review of literature and Kentucky statutes, PPAs do not appear to be banned, but are rather limited in how
they can be implemented. Given that regulated electric utilities cover specific territories in Kentucky, a customer
cannot enter into a PPA with an independent electric generator. Independent electric generators cannot legally sell
electricity directly to retail customers in a regulated utility’s territory (KEEC 2018). In theory, a utility company could
enter into a PPA on behalf of the customer (KEEC, 2018). Additional information on PPAs in Kentucky and recent
case law can be found in the literature review section.

Another factor that makes renewable energy generation less attractive in Kentucky is the regulatory rates involving
net metering. Net metering is a billing mechanism that allows consumers who generate their own electricity (typi-
cally from renewable sources like solar panels or windmills) to send excess electricity back into the grid and receive
credit on their utility bills. In 2019, Kentucky passed Senate Bill 100, which significantly altered the state's net me-
tering policy. Prior to this bill, net metering customers received credits at the retail rate for the excess electricity
they generated and fed back into the grid. This bill shifted the compensation for excess generation from the retail
rate to a rate determined by the Kentucky PSC. This new rate, often referred to as the export rate, is typically lower
than the retail rate. This makes generating renewable energy financially unattractive because the consumer would
pay more for electricity that they receive from the grid than the price that they get credited for selling electricity
back to the grid. However, since Senate Bill 100’s passage there have been several challenges to the export rate for
individual utility companies. In the future, public pressure could require further statutory changes to make net me-
tering a more attractive option for renewable energy generation.

5.6 Environmental

The level of environmental review for a CEC project depends on the funding source. The use of federal funds requires
full National Environmental Policy Act (NEPA) compliance. Examples of full NEPA compliance are projects that are
part of the Kentucky Electric Vehicle Charging Program and broadband projects part of the BEAD program (KOBD,
2023). Another example of NEPA compliance is the Michigan 1-94 CAV corridor project that is working to create a
dedicated CAV lane between Detroit and Ann Arbor. Included in the NEPA review is the potential impacts to com-
munities the project may have and public and stakeholder input (MDOT, n.d.).

If state funds are used for a project certain environmental requirements are still required, such as obtaining a Ken-
tucky Pollutant Discharge Elimination System (KPDES) permit for soil disturbances and Section 404 Corps of
Engineers permits for stream impacts.

Although full NEPA compliance may not be required, private companies constructing utility facilities on ROW are still
subject to certain environmental requirements such as Corps of Engineers permitting, which could fall under a na-
tionwide permit for utility construction, and Water Quality Certification from the Kentucky Division of Water.

Regardless of funding source or the overseeing agency, utility infrastructure constructed under a KYTC encroach-
ment permit requires the permittee to agree to the terms and conditions of the permit. Below, from the
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encroachment permit application, are terms and conditions most pertinent to permittees’ acknowledgment of com-
pliance with federal and other agency requirements. (KYTC, 2020):

e  Clause 2: Applicant shall meet requirements of the Clean Water Act; if the project will disturb one acre or more,
the applicant shall obtain a KPDES KYR10 Permit from the Kentucky Division of Water. All disturbed areas shall
meet the requirements of the Department of Highway’s Standard Specifications, Sections 212 and 213, as
amended.

e Clause 15: Permittee, its successors, and assigns shall use the encroachment premises in compliance with all
requirements of federal law and regulation, including those imposed pursuant to Title VI of the Civil Right Act
of 1964 (42 U.S.C. 2000d et seq.) and the related regulations of the USDOT in Title 49 C.F.R. Part 21, all as
amended.

e Clause 19: This permit is not intended to, nor shall it, affect, alter, or alleviate any requirement imposed upon
the permittee, its successors and assigns, by any other agency.

e  Clause 22: The undersigned Utility acknowledges ownership and control of the facilities proposed to be installed,
modified, or extended by the Applicant/Permittee and agrees to be bound by the requirements and terms of
this application and all related documents making up the approved permit, by the Department’s Permits Guid-
ance Manual, and by all applicable regulations and statutes in effect on the date permit issuance. This
information and application is certified correct to the best knowledge and belief of the undersigned Utility.
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Chapter 6 Opportunities for Revenue Generation

6.1 Current Kentucky Revenue Generation from Utilities Located on the Right of Way

At the state level, KYTC accommodates utilities within highway ROW by issuing an encroachment permit. This en-
croachment permit follows the KYTC Utility Accommodation Policy as set forth in Chapter 300 of the Permits
Guidance Manual and does not include the collection of revenue from utility companies or any entity seeking an
encroachment permit. Kentucky is one of only five states that does not charge a fee for the permitting of utilities on
ROW, even including fees for the administration and processing of these permits (Sturgill et al, 2023).

Examining the CAC uses from this report shows that KYTC has been issuing encroachment permits for broadband
and small cell wireless installations. The electric vehicle program has opted to construct EV infrastructure outside of
the ROW so this program does not fall under encroachment permit jurisdiction, although if new electric infrastruc-
ture is needed to reach the charging stations more than likely this will be placed on ROW and needs to be permitted.
To date, renewable energy and CAV technologies have not been permitted on ROW in Kentucky.

Although not part of the KYTC, the KentuckyWired program is a state-run project (the Kentucky Communications
Network Authority) that constructed over 3,300 miles of high-speed fiber optic cable in every Kentucky county. A
large portion of this infrastructure is located on state ROW. Part of how this fiber optic cable is being funded is
through the leasing of half the fiber strands to private companies. This can serve as an example of how government
and private industry can use the same broadband facilities.

6.2 Revenue Generation Opportunities from Other States

NCHRP Research Report 1053 (Sturgill et al, 2023) provides an overview of valuation and compensation approaches
states use while accommodating utilities on ROW. This section will highlight the findings of NCHRP 1053, including
information received from the survey that was sent to the states.

There are three main revenue generating categories for state DOTs — 1) Non-revenue generating (38% of states), 2)
Revenue Neutral (22% of states), 3) Revenue Generating (40% of states). Revenue generating approaches consider
ROW valuations and include leasing and rental alternatives. Revenue neutral approaches are cost-based and focus
on the costs incurred by the DOT during the permitting and approval processes. These can include a valuation of the
ROW. A non-revenue generating approach focuses only on the costs of the permitting process. Kentucky is a non-
revenue generating state.

NCHRP Report 1053 describes in detail different accommodation mechanisms (easement, lease, franchise, license,
permit, statutory authority). The most common accommodation mechanism is by license/permit (100%), followed
by the leasing of ROW (52%). More than one accommodation mechanism could be present in a state. Kentucky
accommodates by permit.

Compensation methods include — 1) cash (48%), 2) bartering (0%), 3) combined cash and bartering (38%), 4) none
(14%). Kentucky does not seek compensation and therefore is in the none category. Compensation structures (one-
time fee, annual fee, lease, revenue sharing, resource sharing, none) are how the states receive the compensation
for utilities being on ROW. An annual fee (72%) and a one-time fee (66%) are the most common compensation
structure with resource sharing (48%) third most common.
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How states set the value of the fees they charge utility companies was also investigated. The most common method
(88%) was capturing costs that DOTs incur during the permitting/approval process and using the value of adjacent
land (32%) was the second most common method used.

The survey sent out to the states sought information on what utility types were charged fees for accommodations
on ROW. Of states that charge fees for the placement of utilities on ROW, most charges are focused on either permits
in general (36%) (i.e., administrative/permit processing) or on small cell wireless (52%). Figure 6.1 is a distribution of
permitting fee charges by utility type in other states. Fees for cell towers (30%), and broadband/fiber optic (32%)
facilities were also common. Less common was charging fees to more traditional utilities such as water, gas, and
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Figure 6.1 Distribution of Utility Types Charged by DOTs for Accommodation
(Source: NCHRP Report 1053)

Below is a summary of revenue generation from other states that have been pulled from this report for each CAC
category.

Solar/Wind — Widespread solar and wind power generation on ROW has not yet been adopted. Of the states re-
viewed that have a solar program in place some form of a public-private partnership was used. Oregon, at both of
their ROW solar generation facilities entered into public-private partnerships. Although not revenue generating, the
generation of electricity on-site resulted in energy cost savings for the DOT. MassDOT also uses the public private-
partnership model for solar projects. They lease the ROW locations to the site developer, thus generating revenue,
and purchase electricity at the predetermined rate for the length of the lease. A review of literature has also resulted
in similar type public-private partnerships and lease models in use.

Broadband — Of the different utility types, broadband is one of the more common utilities that states access fees
from utility companies for their facilities being located in the ROW. NCHRP Report 1053 reports 32% of states charge
for the placement of broadband/fiber optic on ROW. Both Utah and Arizona have updated state statute that allows
for the state DOT to seek compensation from broadband companies placing facilities on ROW. This compensation
can be in the form of cash (per linear foot in Arizona), be in-kind (i.e., allow the state to use some of the facility), or
a combination of both. Cash payments can be in the form of an upfront lump sum or made in installments over the
life of the agreement. One important item of note is that fees collected are to be put into the Transportation Fund
(Utah) or for the operation and maintenance of state conduit or future broadband projects (Arizona). Indiana has
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identified broadband corridors and accesses non-recurring and recurring fees depending on the encroachment type.
Maryland allows for the resource sharing of broadband facilities placed on ROW. Broadband is allowed to be placed
on ROW in exchange for the company providing telecommunication services to state entities.

Small Cell Wireless — Of the different utility types, small cell wireless is the most common utility installation that
states assess fees from utility companies for being in the ROW. NCHRP Report 1053 reports 52% of states charge for
the placement of small cell wireless on ROW. The Colorado DOT collects fees when permitting small cell wireless
facilities on ROW. The non-recurring fee due at the time of permit submittal is $500 for up to five small cell wireless
facilities with an additional $100 for each small cell wireless facility beyond five or $1,000 for a new pole that sup-
ports small cell wireless facilities. Recurring fees are also collected at the rate of $270 per small cell facility per year.
Delaware DOT collects a fee of $100 per small cell wireless node/site and the wireless service provider is responsible
for any DOT inspection expenses that may be over the fee. Michigan DOT collects fees as part of the process to
permit small cell wireless facilities on ROW. The rate is $200 for each small cell wireless facility co-located on an
existing utility pole or DOT facility and $300 for every small cell wireless facility located on a new pole or support
structure.

Connected and Automated Vehicles — This technology is still in its infancy, so therefore no concrete revenue gener-
ation models are available. In most applications of this technology funding and ownership is still being evaluated.
The 1-94 CAV Corridor Project in Michigan is an early example of how funding could work. The state is working with
a private company to install, operate, and maintain a connected vehicle lane in the identified corridor. In the future
a user fee may be assessed via electronic tolling for the ability to utilize the connected vehicle lane. This fee would
be put towards construction costs, operations, and maintenance of the connected vehicle facilities.

Electric Vehicles — With Kentucky electing to not place electric vehicle charging infrastructure on ROW, outside of
identifying and selling excess ROW parcels no additional research was conducted into EV revenue generation oppor-
tunities on ROW.

6.3 Revenue Generation Opportunities in Kentucky

The issues of valuation and compensation approaches for utility accommodations are new to many states, not just
Kentucky. While Kentucky is a non-revenue generating state, the nationwide trend is to become a revenue generat-
ing state. This has been done primarily with Broadband, but some states are doing this with EV charging stations and
small cell wireless.

If a DOT wanted to begin the process of migrating to a revenue generation program, the consensus from Arizona
and Utah, who developed broadband revenue generation programs, is to establish a legal framework which would
allow for compensation and set out guidelines for establishing fees (Burgess et al, 2024). Part of the legal framework
would include specifics as to where any revenue generated would go and how it could be used, such as into the Road
Fund.

Specific to broadband, the possibility exists to identify broadband corridors, typically along Interstates and Parkways.
Compensation from broadband companies could be in-kind compensation, which can be used at these locations to
give KYTC access to broadband for use in future CAV corridors.

Although not specific to revenue generation, net metering laws as they currently stand do not make solar or wind
as feasible on ROW in Kentucky, given the differences in costs to generate the electricity and the price that is given
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to sell this back to the grid. This legislative environment would need to change to be more favorable to selling elec-
tricity generated on-site back to the grid.

If Kentucky intends to assess fees on small cell wireless installation placed on its ROW, the state could also explore
adopting policy to allow the placement of macrocell towers, which is something Indiana has done. These fees typi-
cally include a one-time, up-front fee and recurring fees for tower facilities located on the ROW. Another option
available to Kentucky is to levy an administrative/processing fee for encroachment permits in general. A thorough
review of internal administrative and processing costs should be conducted to establish reasonable fees and guide-
lines. These guidelines should outline the conditions under which fees could be adjusted in the future and where the
funds collected would go.

KYTC’s ability to collect fees or charge utilities for using ROW is a complicated matter. While Kentucky’s constitution
and enabling legislation allows cities to charge franchise fees for utilities located in ROW, it is silent on whether the
state has the authority to do likewise. Kentucky’s utility structure also inhibits the direct sale of stored energy to any
party other than an authorized utility company. This is a topic that should be considered for future research.
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Chapter 7 Conclusion

Many CEC applications discussed in this report can provide environmental benefits, energy savings, and potentially
open up new revenue streams to KYTC. But they carry several limitations.

Wind turbines are expensive, require significant amounts of land, and their effectiveness is highly dependent on
wind speeds. Unless tower technology advances to the point where extremely tall towers can be built at lower costs,
wind energy is probably not an efficient means of generating energy along Kentucky roadways.

The success of solar energy facilities hinges on the amounts of sunlight solar panels can be exposed to. Overall, it is
a more viable option than wind energy. In areas where terrain does not block sunlight, solar panels can be used to
generate small amounts of energy to offset energy costs. Areas that may provide opportunities for solar installations
include rest areas, truck parking areas, weigh stations, park and ride lots, interchanges, and excess ROW.

The legality of PPAs in Kentucky and net metering regulations are hurdles that wind and solar energy projects will
have to overcome. Current Kentucky regulations limit the potential economic benefits that can be accrued from
these projects.

Kentucky has made significant effort to expand high-speed internet access into unserved and underserved areas.
KYTC has been involved in these efforts because much of the installed fiber networks are along Cabinet roadways.
Opportunities for future expansion of Kentucky’s fiber network along KYTC roadways include abandoned utility cor-
ridors and excess ROW.

Small cell wireless applications are critical for expanding the cellular network. State and local governments face
tremendous pressure to include small cell wireless equipment on existing infrastructure. While KYTC does not have
many of these installations along the public ROW, requests to add them will likely increase over time. Furthermore,
small cell wireless equipment will likely be a critical component of CAV infrastructure. KYTC needs to develop a more
robust policy for integrating this technology into state-owned ROW without compromising the functionality and
safety of roadways.

Kentucky is one of a few states that does not charge fees for permitting utilities on ROW. KTYC should explore op-
portunities to generate revenues through permitting fees, land leasing, and recurring occupancy fees. This would
involve putting in place a legal framework to allow for compensation and setting out guidelines for establishing fees.
In doing so, KYTC could raise revenue for more robust tracking systems, including GIS mapping of existing utilities
and installations of CEC applications described in this report.

While researching the subject of this report, two areas that warrant investigation became evident. They are not
specific to CEC applications and apply to all utilities and other uses of the ROW.

e  With the evolution of technology, it is reasonable to expect that demand will continue to grow for conducting
non-transportation related activities on ROW. To sort and bring order to the crowding of utilities and other
activities (e.g., CEC uses, ITS equipment, multimodal and transit facilities, managed lanes, pollinator habitat) on
the ROW, KYTC could consider a policy on ROW usage. This should be safety focused, but other needs to look at
include roadway maintenance implications, drainage concerns, environmental impacts, and how the placement
of items in the ROW will impact roadway project schedules and budgets.
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e Given that ROW is expected to become more crowded, knowing the locations of utilities and other items will
become more important. Integrating the Kentucky Utilities and Rail Tracking System (KURTS) and Kentucky En-
croachment Permit Tracking (KEPT) program and providing GIS capabilities would greatly aid in cataloguing what
is present on the ROW and keeping track of pertinent information. Part of the implementation could include
requiring digital plans, preferably as-built quality, from utility companies and other entities that have a permit-
ted facility within the ROW. Long-term this may help KYTC better estimate road project costs and timelines.

Being able to classify all CEC applications as a utility simplifies the process of administering these types of projects
because KYTC has a programmatic agreement with FHWA for accommodating utilities. This agreement is contained
in the agency’s Utility Accommodation Policy (UAP), which is in the Permits Guidance Manual. Cabinet staff have
experience with and knowledge of the guidelines contained in the UAP. However, to accommodate these uses as a
utility requires, they fit the definition of a utility in Kentucky statutes. KYTC legal staff and personnel from the PSC
should collaborate to clarify which CEC uses meet this definition of a utility.

7.1 Implementation Framework
The framework outlined below addresses how KYTC can manage installation and operation of CEC uses along Ken-
tucky highways.

All CEC Uses

The most efficient method of implementing CEC uses is to treat them as a utility as described in 23 CFR Part 645.
This lets KYTC rely on the current programmatic guidelines contained in its UAP. However, to utilize this method
Cabinet legal staff needs to coordinate with legal staff at the PSC to clarify how Kentucky statutes define a utility. A
joint legal opinion stating that each CEC use meets Kentucky’s current statutory definition of a utility would be ideal
and allow KYTC to incorporate these uses in accordance with guidelines found in the current UAP. If legal staff at the
Cabinet and PSC determine any of these uses do not meet the definition of a utility, Kentucky statutes may need to
be modified to include these uses within the definition.

KYTC needs to develop a GIS-based facility mapping process that addresses the collection, storage, and maintenance
point and line data as well as pertinent metadata for CEC uses. This process could be used to map CEC uses and
standard utility installations along Cabinet roadways. To facilitate identifying locations for some of these CEC uses,
there should also be efforts made to locate and map abandoned utility corridors and excess right of way. As demand
for placing utility and/or CEC infrastructure state-owned ROW grows, it will be critical for KYTC to maintain up-to-
date geospatial data so it can coordinate competing uses and avoid conflicts.

KYTC should consider developing a policy on ROW usage that is safety focused while being attentive to roadway
maintenance issues, drainage concerns, and how the placement of CEC uses would affect future highway project
schedules and environmental concerns. This policy can be informed by other suggested studies in this document
(e.g., the broadband corridor plan discussed in Chapter 3.3 and CAV corridor plan discussed in Chapter 3.5). The
policy should also include provisions for removing CEC equipment from ROW when the equipment:

e Isno longer being used,
e Becomes a safety issue, or
e Isin conflict with a proposed highway project.
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Because CEC applications discussed in this report all require expertise and knowledge in areas that are not typically
familiar to KYTC employees, the Cabinet should focus its efforts on developing legally sound contracting methods
that let private industry operate and maintain these systems.

Solar

The first major obstacle to implementing solar projects along Kentucky highways is to clarify whether they meet the
definition of a utility as described above. Two other regulatory hurdles will limit the effectiveness of implementing
solar and wind installations in Kentucky:

e  Structure and legality of Power Purchase Agreements (PPA)
e Regulatory net metering rates

Kentucky’s electric grid is fully regulated, meaning that the PSC regulates prices and operations of electric utilities
statewide. Each electric utility exercises control over their designated geographic area, and no other entity can sell
electricity within that utility’s territory. Furthermore, net metering rates — which let utilities buy electricity from a
generator (export rate) at a lower price than they sell electricity (retail rate) back to consumers — set in Kentucky
statutes are not conducive to selling electricity back to the grid.

Ideally, KYTC would work with a private developer to design, build, operate and maintain these facilities. These func-
tions could be partially funded by future profits the developer would make from them. Because of PSC regulations,
however, a developer could not sell electricity not used by KYTC back to the public. As such, the only option is for
the Cabinet to enter a PPA with an electric utility to supplement their electricity usage in the geographic area indi-
vidual utilities control. Because KYTC lacks the expertise to maintain and operate facilities, this would be handled by
the utility through the PPA, or the Cabinet could enter into a separate contract with a private entity. The export rate
discussed above also places an economic restriction on this method because KYTC would sell surplus electricity back
to the grid at a lower rate than it pays for electricity. Although batteries could be used to store excess electricity for
use later in lieu of selling electricity back to the grid.

Areas where KYTC could pursue solar projects include rest areas, truck parking areas, interchanges, weigh stations,
park and ride lots, and excess ROW. Solar projects should follow the Physical Standards, Locational Standards, Cor-
ridor and/or Suitable Location Guidance, and Best Practices for Implementing Solar Power in ROW, which are
discussed in Chapter 3.1.

Broadband

As discussed in Chapter 3.3, broadband installations are covered by the current guidelines and practices for standard
utility installations (e.g., phone, electric) and do not need special provisions to be accommodated on state-owned
ROW. With passage of the Mobile Now Act (See Chapter 3.3) there will be continued motivation to install fiber optic
cables on KYTC roadways. However, Kentucky has already made substantial progress in providing broadband to its
citizens through KentuckyWired and work done by the Kentucky Office of Broadband Development. Spurred by these
initiatives, future efforts related to broadband will likely focus on smaller roadways in rural areas. These areas could
be identified in the broadband corridor plan discussed in Chapter 3.3.

Going forward, KYTC should consider ways to generate revenues from broadband installations. Options include:

e  Constructing, maintaining, and owning broadband infrastructure and leasing it to private companies
e Leasing ROW to private companies that will install, operate, and maintain broadband infrastructure
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e  Charging fees for placement of broadband installations on the ROW

Broadband projects should follow the Corridor and/or Suitable Location Guidance and Best Practices for Broad-
band on Right of Way portions of Chapter 3.3.

Small Cell Wireless

Small cell wireless applications are critical for building out the 5G network that serves as the backbone of mobile
networks across the U.S. As such, KYTC will continue to field requests to install small cell wireless infrastructure on
its ROW. The Cabinet should look for ways to accommodate these applications. Most requests will likely arrive
through the permitting process. While other possibilities exist, KYTC should focus its efforts on utility poles that have
easy access to electricity and connections to fiber optic lines for backhaul. If KYTC infrastructure (e.g., roadway light-
ing, signs) is not reserved for CAV applications, they could be used as well.

The placement of small cell wireless installations needs to be coordinated with the Division of Traffic Operations and
consider their concerns listed in Chapter 3.4. These projects should also follow the Corridor and/or Suitable Location
Guidance and Best Practices for Small Cell Wireless on Right of Way portions of 3.4.

Connected and Automated Vehicles (CAV)
Fully connected corridors can only become a reality through the installation of many technologies — which come

with high installation, operation, and maintenance costs. This report focused on technologies that may have to be
placed alongside KTYC roadways:

e Electriclines

e Broadband fiber optic installations
e Roadside Units

e  Small Cell Wireless applications

e Cameras and Sensors

If KYTC wants to pursue connected corridors, perhaps the most important decision the agency will have to make is
who will own and operate equipment. Although small-scale projects have been funded through the federal govern-
ment or private industry (e.g., Michigan’s Interstate 94 CAV Corridor), depending entirely on external sources of
funding is probably not viable. And private industry will be unwilling to fund projects at scale without the potential
for revenue. Regardless of who owns equipment, individual roadside component required in a CAV project should
follow the Cabinet’s UAP guidelines. Because roadside CAV equipment has specialized maintenance requirements,
KYTC will need to structure contracts so that private contractors perform maintenance.

Although KYTC is studying the potential for installing CAV lanes on the Interstate 64 corridor between Louisville and
Lexington, the agency may want to identify other corridors that would be good candidates for CAV installations (see
Chapter 3.5) Broadband fiber optic installations will be required along CAV corridors to provide connections to the
primary network so that the massive amounts of data collected by the roadside equipment can be transferred to
operations centers. Broadband installations should follow the KYTC UAP and Chapter 3.3 of this report.

KYTC already accommodates electric lines in the ROW though their existing UAP. Access to electricity will be needed
for most of the devices installed along the roadway for a CAV project.

Electric Vehicle (EV) Charging Stations
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KYTC is well on its way to implementing an EV charging station network in accordance with NEVI Formula Program
Guidance issued by FHWA. The program is being managed by KYTC’s Division of Planning and follows Kentucky’s
Electric Vehicle Infrastructure Deployment Plan. Kentucky’s program is initially focusing on interstates and parkways.
All EV charging stations built during this phase are located off KYTC-owned ROW, with private companies owning,
operating, and maintaining the facilities. While this approach is proving effective, as the focus shifts to routes with
less traffic the desire to use state-owned properties for charging stations may arise. These sites will likely be located
on routes identified in the Electric Vehicle Infrastructure Deployment Plan and future updates to the plan. Charging
stations projects should apply guidance listed in the Corridor/ Location Guidance and Best Practices for EV Charging
Stations (Chapter 3.6).

For a summary of the implementation steps recommended in this report, see the CEC Implementation Matrix in
Figure 7.1 below.
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Figure 7.1 CEC Implementation Matrix

Implementation Step
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Small Cell Permitting Survey for District Permit Supervisors / Page 1

What Highweay District do you workin? 12

What Highway Disirict do you work in? 12

il - Wit Highweay Dissirict do you sk n? Percenisge Coumt
District 1 1™ 2
District 2 8% 1
District 3 8% 1
District 4 % 1
District 5 8% 1
District 6 8% 1
District 7 8% 1
District & 8% 1
District 9 )4 D
District 10 8% 1
District 11 8% 1
District 12 8% 1

What Highway District do you workin? 12
:,:'t"i“"“ Dstrictdoyoumork Aversge T mum Count
Disirict 1 1.00 1.00 1.00 2

KTC Research Report Accommodating Innovative Uses of Public Right of Way

74




‘Wifthaat Hisg ey Ditstirict d o you wwork:

in? Awersge I m Iflaceimuim Tk
District 2 200 200 200 1
Dstrict 3 E1)] 300 3.00 1
District 4 400 400 4.00 1
Dstrict 5 apo a.00 3,00 1
Dstrict 6 G600 6.00 6.00 1
District 7 )] T.0D T.00 1
District & 800 8.00 8.00 1
Dstrict 9 - - - o
Destrict 10 10.00 10.00 10.00 1
District 11 11.00 11.00 11.00 1
District 12 1200 1200 1200 1

Have you received an encroachment permit request from a ulility company to install small cell wireless on KYTC right-of-way? 12 O]

1] 2 4 L]
Have you received an encroachment penmit req from a ufility « to mstall small cell wireless on KYTC nght-of way? 12 O]

12 - Hiwe Jou rece Ay

comgany t instsl small coll pindess on KYTT right-of sey? Percentuge Counkt

No 50% 6

Yes 0% 6
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Have you received an encroachment permit request from a ulility company to install small cell wireless on KYTC right-of-way? 12 @

wou received s [T

requestimm & ulility compsmy ... Average INinimwam INlazdimum Comt
Ho 1.00 1.00 1.00
Yes 200 200 20

Cellco Partnership DBA Verizon Wireless

Verizon

SQF

¥vas the permitfor a single location or did itinclude the placement of multiple small cell devices at multiple locations {example being several small cell devices
spaced out along a comdor)? 5 m

¥¥as the permitfor a single location or did itinclude the placement of multiple small cell devices at multiple locations {example being several small cell devices
spaced out along a comidor)? 5 @

O3 - Wfas the pesmil fior a single localion or did i include the

ol muitiple ices o mubiple

eEmpie being seversl small cell devices spaced out dong & Prrcentuge Cournt
coriderf?

Single location 0%

Multiple: locations 6%
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¥vas the permitfor a single location or did itinclude the placement of multiple small cell devices at multiple locations {example being several small cell devices
spaced out along a comidor)? 5 (0

il it inciude: the: placement ofmull.... Avemge IniimLIm Iilecdinum Count
Single locaton 1.00 1.00 1.00 2
Muliple locabons 200 200 200 3

dozens

Which method of installation was included in the permit request? Mark all that apply 7D

mn AR TC

Which method of installation was included in the permit request? Mark all that apply. 7(D

T Wi et of i

Mork all thet appy. Percentage Count
Small cell on new pole 5% 4
Small cell on an exisiing pole 43% 3
Small cell on an a KYTC owned device (lght pole, traffic signal, % 0
sign suppiet, ofher)

Small cell on a locally owned device Jight pole, other) 0% 1]
Olher 20% 2

We have rejected any pemmit asking for small cell on ROW because there is usually a private easement they can secure instead.
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To your knowledge did the small cell provider receive any local or county reviews or permits? 10

v
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To your knowledge did the small cell provider receive any local or county reviews or pemmits? O

?:u:v’wwl;im o permiitE? e focst Porcenisge Count:

Yes 2% 2

Ho 1% H]
To your knowledge did the small cell provides receive any local or county reviews or permits? 0

Pronhdct Tocene e 0cad o coURD 1 e e — Caunt

Yes 100 1.00 1.00 2

Ho 200 200 200 5

Yes private easements were always secured.

Proposed to attach to Signal Poles

No denials, we have required them to move their location for clear zone issues or to get off of KYTC owned structures

no
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¥¥as the elednc feed to the small cell facility approved under a separate encroachment pemmit or was it ncluded with the small cell penmit? & ®
il _;Iiw;- i wiith G saaall u!l:::'r.' Perceninge Couni:
Approved under a separale encroachment pemmit a9% 2
Included with the small cell permit 67% 4
¥¥as the elednc feed to the small cell facility approved under a separate encroachment pemmit or was it ncluded with the small cell penmit? & 0]
:::;mmm cell faciliy Arvorage Iimdnmum ks Count
Approved under a separale encroachment 1.00 1.00 1.00 2
permit
Included with the small cell pemit 200 200 200 4

We are finding our ROW is usually always crowded with an underground utility and prefer private property easements anytime we can request them

Include valid Detail, Break Away? Clear Zone?

Electric service was not included with the small cell pemits, but looking through our records it appears the electric ufility did not obtain permits to provide power o the small cell poles

D7 has only had a few_ All have been on existing poles at single locations
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Population
Size Rank

1 Louisville

Small Cell Wireless
Policy
or Ordinance?

Chapter 116: Com-
munications
Service

Summary of
Process

Telecommunications Provider (TP) assem-
bles and distributes a preliminary packet of
proposed locations.

Louisville Metro Public Works (LMPW) re-
views for compliance with PW's ROW Guide
and Utility Policy.

Review of proposed installation sites and
construction is administered by LMPW. It is
a two-step process. First, there is a review
process for siting/policy compliance and re-
view of public input based on policy and
ordinance. Once that review is satisfied, the
small cells move to the existing permitting
process for construction.

Property owners within 150 feet of each lo-
cation are notified by mail and provided a
14-day review and comment period.

TP meets with LMPW to review all com-
ments and adjust proposal as needed.

LMPW will grant permission if all criteria are
met and public comments are considered,

possibly with conditions.

TP applies for ROW Encroachment Permit.

Historic

District

within
the city?
Yes

Role of Historic District
in Small Cell Wireless
Policy/Ordinance Im-

plementation

If in a historically sensi-

tive area, a "106

Review" may be re-

quired.

LMPW requires the ap-
plicant to coordinate
any historical reviews
with the local historical
districts and the state
then report the results
back to LMPW.

Information provided
to Consulting Parties
and Louisville Metro
Preservation Officer for
review and comment.

Information provided
to KY State Historic

¢ Preservation Office
(SHPO).

TP must comply with
any SHPO require-
ments.

Any other interesting features
about the policy/ordinance?

Small cell review and installation has

been made a part of the Metro util-
ity policy. There isn’t a separate
stand-alone policy for review and in-
stallation.

The policy highly encourages co-lo-
cation on other poles, mostly
LG&E/ATT poles. Co-location on
Metro assets requires replacement
of existing light pole with new asset,
capable of supporting equipment
and replacement lighting. The re-
placement pole is matching to
Metro, or ‘like for like’.

A location data base is being orga-
nized now and as-built information is
a requirement of their Franchise
Agreement with Metro.
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Sec. 17C- LFUCG
Public ROW Ordi-
nance

2 Lexington

Process overseen by Director of Engineering
or their designee.

Uses “registrants” and they must participate
in joint planning, construction and advance
notification of ROW work, including coordi-
nation and consolidation of surface work.
Each utility registrant must have a repre-
sentative to serve on the utility coordinating
committee. It is a violation to miss 2 consec-
utive quarterly meetings or 3 meetings
within the year.

A reseller service provider or a lessee are
not required to register the facilities it uses
solely for the purpose of reselling, or facili-
ties it utilizes as a lessee.

Registrant must submit a master plan semi-
annually.

Applicants are required to bundle conduit
where feasible and occupy as little space as
possible.

Permits are still required.

There is an appeals process if registration re-
guest is denied.

Yes

Department of Historic
Preservation reviews
for location placement
to determine if new
pole placement is lo-
cated in Historic
District.

If not in Historic Dis-
trict, then registrant is
passed to engineering
for pole relocations and
new installs.

If located in Historic
District, Historic Preser-
vation Staff explains
the permitting process
for new installations
and construction in His-
toric District

One purpose of ordinance is to en-
sure government’s costs for granting
and regulating private access to
ROW are borne by the party seeking
access.

ROW does not include airwaves
above the ROW with regard to non-
wire communications.

Wireless facility means communica-
tions facility but does not include
poles or cabling.

There are aesthetic standards.

Must comply with tree protection
ordinance.

LFUCG can dictate time, place, man-
ner of installation.

LFUCG has the right to request relo-
cation or removal of the facility.

A ROW maintenance fund was estab-
lished for repair and resurfacing of
streets. All registration fees, permit
fees, and a portion of the franchise
fee goes into the fund.

There is a provision for what hap-
pens if LFUCG vacates the ROW.
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There is a special section for Town
Branch Commons, which allows for
leasing of facilities.

There is a registration fee. Regis-
trants must still have a valid
franchise, lease or other contract, or
easement which may require addi-
tional fees.

Registration does not convey legal or
equitable title. Registration is for 1
year. Registrations can be cancelled.
Registrants must carry insurance,
agree to indemnify, and hold harm-
less.

Registration fees, Permit fees, and
Franchise fees are paid annually.

Performance bonds are required in
surface cut work.

3 Bowling Green CHAPTER XXI
21-4 Work Within
ROW

Process overseen by City Engineer or their
designee.

Permit are required. There is a $75 permit
fee and surety bonds are required.

Yes, 5
districts

Application for new in-
frastructure shall be in
keeping with the char-
acter of historic
neighborhoods.

Has a lot of provisions like those
noted for Lexington.

Purpose of the Ordinance is to en-
sure that the City's current and
ongoing costs of granting and regu-
lating private access and use of ROW
are borne by the party seeking such
access and causing such cost; and to
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provide for the payment of fair and
reasonable fees to the City to ensure
that this ordinance is properly ad-
ministered and enforced.

Must still comply with Franchise re-
quirements.

“Public Utility” or “Utility” shall
mean a party that is defined in KRS
Chapter 278 as a utility and is subject
to the jurisdiction of the Kentucky
Public Service Commission, the FCC
or the Federal Energy Regulatory
Commission, or (ii) is required to ob-
tain a franchise from the City to use
and occupy the right-of-way pursu-
ant to Sections 163 and 164 of the
KY Constitution.

Code of Ordi-
nances

4 Owensboro

Article | Appendix
B.5. Telecommuni-
cations Franchise

Planning Commission (PC) oversees the re-
quired grant of franchise process.
Application that complies with KRS 100.9865
can be used or information set forth in 20-
8(b) of the regulation will be accepted.

Application goes to PC staff. A decision must
be made 60 days after a complete applica-
tion and the fee is paid. Any appeal for
denial is made to the PC.

Waivers to the regulation are allowed, but
there is a $500 fee for requesting a waiver.

Yes

If located in a down-
town overlay district,
Historic Preservation
Board approval is re-
quired.

PC sets the application fee.
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Article V. 5.4 En-
croachment
Permits

Article XX Cell An-
tenna Tower Regs
§20-9

Small cellular sys-
tem and tower
location and design
standards.

There is at least one public hearing on the
waiver. PC makes the decision to grant or
deny the waiver.

Encroachment permits are granted by the
Zoning Administrator. A decision is made
within 14 days of receiving a complete appli-
cation.

Non-tower small cell systems do not require
staff review when locating on existing struc-
tures. Encouraged for use in residential
areas. Requires reasonable efforts to locate
new Small Cell Towers, based on the follow-
ing hierarchy: 1) Interstate 2) Arterial 3)
Collector 4) Local

Requires reasonable efforts to locate new
equipment based upon the following hierar-
chy of zones and land uses:

1) Co-locate on an existing structure when-
ever possible 2) Institutional 3) Industrial 4)
Commercial 5) Public parks and 6) Agricul-
tural

New small cell systems are subject to Design
Review and approval by PC staff.

Preference is to be in areas with overhead
utilities.

Must accommodate a minimum of 2 service
providers.
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If facility is to be located within ROW within
100’ of a residential zone, this section ap-
plies.

5 Covington and
Kenton County

Article Ill, Section
3.0-3.6

Kenton County
Regulation for
Small Cell Towers

Covington:

Design Review — PDS performs this review
under the county-wide small cell regula-
tions. City reviews on a limited basis.

Legal Right to Occupy ROW — The legal au-
thority to occupy the City’s right-of-way is
obtained via the nonexclusive franchise
award process.

Ongoing ROW Management - Once a pro-
vider has the legal right to build its proposed
design, the City’s right-of-way management
ordinance ensures appropriate installation
and ongoing maintenance.

Kenton County:

There is a pre-application meeting with the
applicant, city staff, PDS staff, and KYTC, if
applicable.

An application is filed, and staff have 10 days
to determine if it is complete. If it is not, it is
returned to the applicant, who revises and
resubmits.

If it is complete the county has 60 days to re-
view. If no action is taken in 60 days, it is
deemed approved.

Yes

If in an historic district,
Certificates of Appro-
priateness or Urban
Design Review Board
may be required. Ef-
forts must be made to
adhere to design con-
trol or fixture styles
within the district.
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During these 60 days, staff conduct an initial
review, there can be meetings with city
staff, if revisions are to be made, a revision
checklist is sent to the applicant who makes
the revisions and resubmits. There is a final
review, a meeting with the city staff, and
then the final action is taken.

The final action is decided by the Kenton
County Planning Commission, but the City
must be in favor of the project.

The applicant can request extensions to the
timeframe outlined above.

6 Georgetown

Ordinance No.
2021-01
Regulation of Small
Wireless facilities
and Small Cell
Towers

Allows for a pre-application conference with
Georgetown / Scott County Planning and
Zoning as well as utility providers, owners of
ROW, etc.

Applicant must obtain a franchise with the
City of Georgetown unless applicant already
has one with the city or the state.

PC and its staff process these applications.
There is a limit of 10 new small cell towers,
10 non tower wireless facilities per applica-
tion.

Must provide location, certify all federal
laws and KY Public Service Commission re-
quirements have been met. A full

Yes, 5

Plans must adhere to
any established design
control

measures or existing
furnishing or fixture
styles within the dis-
trict. Where additional
local design review pro-
cesses exist, such as
Certificates of Appro-
priateness or Urban
Design Review Boards,
such approvals may
be required.

There is a $1,000 fee for each now
small cell tower application and
$500 fee for up to 5 non-tower wire-
less facilities, and $100 per non-
tower facility after the first 5.

There are location and design regula-
tions as part of this ordinance.
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description of what is proposed to be in-
stalled, and other information.

Applicant must be notified within 10 days if
application meets submittal requirements. It
is returned to make correction. PC must no-
tify applicant within 90 calendar days for
new small cell tower applications, and 60
calendar days for small cell wireless facilities
of completeness of application.

7 Richmond Ordinance No. 22-
08
Telecommunica-
tions Systems
Franchising Ordi-
nance of 2022

Applicants submit the application and appli-
cation fee to the Board of Commissioners of
the City of Richmond.

There is a bidding process for the franchise
license

Yes

Purposes of the Ordinance include,
but is not limited to:

(1) Permit and manage reasonable
access to City ROW for telecommuni-
cations purposes on a competitively
neutral basis.

(2) Conserve the limited physical ca-
pacity of the ROW held in public
trust by the City.

(3) Ensure the City's current and on-
going costs of granting and
regulating private access to and use
of the ROW are fully paid by the Per-
sons seeking such access and causing
such costs.
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(4) Secure fair and reasonable com-
pensation to the City and the
residents of the City for permitting
private use of the ROW;

(5) There is a minimum annual fran-
chise fee of $25,000 for the first year
and it increases by $1,000 annually.
The franchise is good for 10 years
and is transferable.

(6) There is a separate non-refunda-
ble $10,000 application fee payable
to the city.

(7) Any material alteration to the
ROW must be done under the super-
vision of a licensed structural
engineer paid for by the applicant.

Florence

Section 3197 Regu-
lations for Cellular
Telecommunica-
tion facilities

No regulation
found for small cell
wireless facilities,
only small cell
poles.

Overseen by Planning and Zoning Commis-
sion using a Uniform Application

Yes

Has a map of cell towers:
https://www.city-data.com/tow-

ers/cell-Florence-Kentucky.html

Nicholasville

None found

Yes

10

Elizabethtown

None found

Yes

11

Hopkinsville

None found

Yes
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12

Independence

Ordinance No.
2019-0-06
Confirming Sale
and Awarding
Franchise to
MCI/Verizon for a
5 year Telecom-
munica-tions
Franchise Agree-
ment ... along, in,
on, over, and un-
der the public
ROW

The Ordinance is the Actual Agree-
ment of Sale

Franchise fee is 1.3% of Gross Re-
ceipts due quarterly. It can be
increased to 5% per month.

13

Jeffersontown

None found

14

Frankfort

Ordinance No. 6-
2009 Series, Sec-
tion 6.30

Located in the Zoning Ordinance

Uses a Uniform Application (KRS 100.9856)
which goes to the Frankfort/Franklin County
Joint Planning Commission which has 60
days to approve or deny the application. It
sets forth standards with which to evaluate
the application.

Yes

15

Henderson

Article XXIX Regu-
lation of Cellular
Antenna Towers
Sec. 29.01-29.07

None found for
small cell wireless

Yes, 5

16

Paducah

Paducah Code of
Ordinances
Sec. 108-71 thru 86

Wireless Telecom-
munications

There is an application requirement to con-
struct the facilities with a list of information
required. Applications must be signed and

sealed by a P.E. The permitee must comply

Yes

Review and approval of
permit when appropri-
ate

Compensation for use of public ways
is a permit requirement. This in-
cludes a permit request fee, a gross
revenue fee, and a permit renewal
fee. Fees set by the Consumer Price
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Systems Permit

with the rules and regs issued by the City

Index. Fees are intended to be used

tions

map which must include all land uses with-
ing 800’ of the proposed facility, site plans
with elevations to scale of the facility, and
photos. New towers must include a site de-
velopment plan with engineer signature and
seal.

Planning Commission (PC) staff or PC Board
(after a public hearing) will review applica-
tion. Applicant must be notified of any
deficiencies within 10 days. Staff’s final ac-
tion must occur within 60 calendar days. If
they don’t it is deemed approved. Applicant
notified by either the PC or the staff. If de-
nied, must state basis for denial including
specific code provisions on which the denial
was based.

zoning districts.

and Access Manager’s office. solely to promote the health, safety,
and welfare of the citizens and tax-
After a permit is approved, the permittee payers of the community.
must obtain written approval of, and all nec-
essary permits from, all appropriate City has the right to review the per-
City/County agencies, including, but not lim- mitee’s financial and billing
ited to the Engineering Department, the statements.
Planning and Zoning Department, Depart-
ment of Public Works, Department of
Finance's Occupational Licenses, Street De-
partment, and any other city department as
may be appropriate.
17 Radcliff None found
18 Ashland § 157.285 Regula- Applicant submits application, including a Yes Regulation applies to all | Application fees:

< $500 for the first 5 facilities, $100
for each facility after 5.

< $1,000 for each new support pole
< $270 per year per facility in ROW
which goes to the city for use of the
ROW.
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19

Erlanger

See Florence / Ken-
ton County

Yes

20

Winchester

Winchester, Ken-
tucky Code of
Ordinances Sec.
15-31

CODE OF ORDI-
NANCES City of
WINCHESTER, KEN-
TUCKY Codified
through Ordinance
of 6-

2022 of May 17,
2022. (Supp. No.
75)

Does not mention small cell wireless

Yes
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