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ACRONYMS, ABBREVIATIONS, AND GLOSSARY OF

acre
access road

APE
BMP

bus

CAA
circuit

conductors
CRP
CWA

danger tree

EA

easement

EMF

endangered species
EO

ephemeral stream

ESA
extant

feller-buncher

GIS

groundwater

guy

TERMS USED

A unit measure of land area equal to 43,560 square feet

A dirt, gravel, or paved road that is either temporary or permanent, and
is used to access the right-of-way and transmission line structures for
construction, maintenance, or decommissioning activities

Area of potential effect

Best management practice or accepted construction practice designed
to reduce environmental effects

A conductor, which may be a solid bar or pipe, hormally made of
aluminum or copper, used to connect one or more circuits to a common
interface. An example would be the bus used to connect a substation
transformer to the outgoing circuits.

Clean Air Act

A section of conductors (three conductors per circuit) capable of
carrying electricity to various points

Cables that carry electrical current
Conservation Reserve Program
Clean Water Act

A tree located outside the right-of-way that could pose a threat of
grounding a line if allowed to fall near a transmission line or a structure

Environmental Assessment

A legal agreement that gives TVA the right to use property for a purpose
such as a right-of-way for constructing and operating a transmission line

Electromagnetic field

A species in danger of extinction throughout all or a significant part of its
range

Executive Order

Watercourses or ditches that only have water flowing after a rain event;
also called a wet-weather conveyance

Endangered Species Act
In existence; still existing; not destroyed or lost

A piece of heavy equipment that grasps a tree while cutting it, which
can then lift the tree and place it in a suitable location for disposal; this
equipment is used to prevent trees from falling into sensitive areas,
such as a wetland

Geographic information system

Water located beneath the ground surface in the soil pore spaces or in
the pores and crevices of rock formations

A cable connecting a structure to an anchor that helps support the
structure
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hydric soil

HUC

hydrophytic vegetation

IPaC
kV

load

MDAH
MDEQ
MOA
MS
NEPA
NERC
NESC
NHPA
NPS
NRHP
NWI
outage
riparian
ROW
runoff
SHPO
SMzZ
SR
structure

substation

surface water

switch

SWPPP

threatened species
TL

TMDL

TVA

Contents

A soil that formed under conditions of saturation, flooding, or ponding
long enough during the growing season to develop conditions of having
no free oxygen available in the upper part

Hydrologic unit code

Aquatic and wetland plants that have developed physiological
adaptations allowing a greater tolerance to saturated soil conditions
including with limited or absence of oxygen

Information, planning, and assessment database (USFWS)
Symbol for kilovolt (1 kV equals 1,000 volts)

That portion of the entire electric power in a network consumed within a
given area; also synonymous with “demand” in a given area

Mississippi Department of Archives and History
Mississippi Department of Environmental Quality
Memorandum of Agreement

Mississippi State Highway

National Environmental Policy Act

North American Electric Reliability Corporation
National Electric Safety Code

National Historic Preservation Act

National Park Service

National Register of Historic Places

National Wetland Inventory

An interruption of the electric power supply to a user
Related to or located on the banks of a river or stream
Right-of-way, a corridor containing a transmission line
That portion of total precipitation that eventually enters a stream or river
State Historic Preservation Office

Streamside management zone

State Route

A pole or tower that supports a transmission line

A facility connected to a transmission line used to reduce voltage so
that electric power may be delivered to a local power distributor or user

Water collecting on the ground or in a stream, river, lake, or wetland; it
is naturally lost through evaporation and seepage into the groundwater

A device used to complete or break an electrical connection

Storm Water Pollution Prevention Plan

A species likely to become endangered within the foreseeable future
Transmission line

Total maximum daily load

Tennessee Valley Authority
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TVARAM

TVEPA
USACE
USDA
USEPA
USFS
USFWS
USGS

wetland

WHO
WMA
wwcC

vi

TVA Rapid Assessment Method, a version of the Ohio Rapid
Assessment Method for categorizing wetlands, designed specifically for
the TVA region

Tallahatchie Valley Electric Power Association
U.S. Army Corps of Engineers

U.S. Department of Agriculture

U.S. Environmental Protection Agency

U.S. Forest Service

U.S. Fish and Wildlife Service

U.S. Geological Survey

A marsh, swamp, or other area of land where the soil near the surface
is saturated or covered with water, especially one that forms a habitat
for wildlife

World Health Organization
Wildlife management area
Wet-weather conveyance (see ephemeral stream)
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CHAPTER 1

1.0 PURPOSE OF AND NEED FOR ACTION

1.1 Proposed Action — Improve Power Supply

The Tennessee Valley Authority (TVA) proposes to construct, operate, and maintain a new
161-kilovolt (kV) transmission line (TL) in an area of northern Mississippi served by
Tallahatchie Valley Electric Power Association (TVEPA), a local power company and
distributor of TVA power. The TL would extend from TVA’s West Batesville 161-kV
substation to TVA’s North Oakland 230-kV substation (Figure 1-1). This new TL would also
connect into a new West Charleston 161-kV substation that TVEPA is planning to build in
Tallahatchie County. The total length of the proposed TL is approximately 41 miles.

The new 161-kV TL would be built using a combination of single and double steel poles
centered on a new 100-foot-wide right-of-way (ROW). The new TL would consist of
approximately 38 miles of single-circuit construction, and approximately 3 miles of double-
circuit construction to facilitate the TL connection into the new West Charleston substation.
The proposed project would require approximately 497 acres of new ROW.

Additionally, TVA would provide revenue metering equipment (including the revenue
meters, current transformers, voltage transformers, test switches, transducers, wiring, etc.)
to TVEPA for installation at its new West Charleston 161-kV substation. The TVA map
board displays would be updated to reflect the new facilities. The scheduled in-service date
for this project would be March 2020 or as soon as possible after that date.

1.2 Need for the Proposed Action

TVA plans its transmission system according to industry-wide standards established by the
North American Electric Reliability Corporation (NERC). Those standards state that the
TVA transmission system must be able to survive single-failure events while continuing to
serve customer loads’ with adequate voltage and no overloaded facilities while maintaining
adequate TL clearances as required by the National Electric Safety Code (NESC).

TVEPA'’s service area is located on the western edge of TVA'’s service territory in
Mississippi and receives electrical power from TVA through an intermediary utility company.
Continued growth in the region has required TVEPA to extend its distribution feeder further
from its power source. TVEPA seeks improved reliability, shorter response time when an
interruption occurs, and more flexible operating arrangements.

' “Load” is defined as that portion of the entire electric power in a network that is consumed within a given area.
The term is synonymous with “demand” in a given area.

Environmental Assessment 1
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Figure 1-1 The Proposed West Batesville-North Oakland 161-kV
Transmission Line Route
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In order to address these needs, TVA proposes to improve its transmission system in the
project area. To ensure that TVEPA is provided a continuous, reliable source of electric
power for both current and future load growth, TVA needs to directly serve TVEPA rather
than through an intermediary utility so that TVA can directly control the line’s reliability. The
construction of a new 29-mile TL to the new West Charleston 161-kV substation and
continuing an additional 12 miles to TVA’s North Oakland 161-kV substation would allow
TVA to serve TVEPA directly with a more reliable power supply, thereby allowing TVA to
meet NERC reliability criteria. Additionally, the proposed project would allow TVA to ensure
the area is provided a strong, affordable source of power for continued economic health
and residential and commercial growth.

1.3 Decisions to be Made

The primary decision before TVA is whether to provide more reliable electric power and
accommodate the load growth within TVEPA's service area by constructing a new 161-kV
TL. If the proposed TL is to be built, other secondary decisions are involved. These
include the following considerations:

¢ Timing of the proposed improvements;
¢ Most suitable route for the proposed TL; and

e Determination of any necessary mitigation and/or monitoring to meet TVA standards
and to minimize the potential for damage to environmental resources.

A detailed description of the alternatives is provided in Section 2.1.

1.4 Related Environmental Reviews or Documentation

In 2015, TVA completed the Integrated Resource Plan (TVA 2015a) that provides a
direction for how TVA will meet the long-term energy needs of the Tennessee Valley region.
This document and the associated supplemental environmental impact statement evaluate
scenarios that could unfold over the next 20 years. It discusses ways that TVA can meet
future electricity demand economically while supporting TVA'’s equally important mandates
for environmental stewardship and economic development across the valley. This report
indicated that a diverse portfolio is the best way to deliver low-cost, reliable electricity. TVA
released the accompanying Final Supplemental Environmental Impact Statement for TVA’s
Integrated Resource Plan in July 2015 (TVA 2015b) and its Record of Decision in October
2015 (80 FR 65282).

1.5 Scoping Process and Public Involvement
TVA contacted the following federal and state agencies, as well as federally recognized

Native American tribes, concerning the proposed project:
e Alabama-Coushatta Tribe of Texas
e Chickasaw Nation
e Choctaw Nation of Oklahoma
¢ Jena Band of Choctaw Indians

¢ Mississippi Band of Choctaw Indians

Environmental Assessment 3
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¢ Mississippi Department of Environmental Quality (MDEQ)
o Mississippi State Historic Preservation Office (SHPO)

¢ United States Army Corps of Engineers (USACE)

¢ United States Fish and Wildlife Service (USFWS)

TVA developed a public communication plan that included a website with information about
the project, a map of the alternative routes, and numerous feedback mechanisms. To
reduce drive times for attendees, TVA held two open houses. Property owners
(approximately 570) potentially affected by, or near to, any of the route alternative
segments and elected officials were invited to the open house. TVA used local news
outlets and notices placed in local newspapers to notify other interested members of the
public of the open houses. One open house was held in the City of Batesville, the northern
portion of the study area, on July 28, 2014. Approximately 86 people attended this open
house. The other open house was held in the City of Charleston, the southern portion of
the study area, on July 29, 2014. Approximately 50 people attended this open house.

At the open houses, TVA presented maps with a network of alternative TL routes,
comprised of 32 different line segments, to the public for comment (see Figure 1-2).

The interest of those who attended the open houses pertained to the effects of the
proposed TL to the individual landowners, including impacts on development and/or
property values, Conservation Reserve Program (CRP) conflicts, and lost timber revenue.
Some individuals also expressed concern with impacts to pivot irrigation systems and future
vegetation maintenance. Open house attendees voiced limited concerns relative to impacts
of the proposed TL on natural resources.

A 30-day public review and comment period was held following the open houses, during
which TVA accepted public comments on the alternative TL routes and other issues. A toll-
free phone number and facsimile number were made available to facilitate comments.
During the comment period, numerous landowners contacted TVA to express their
concerns, most of which were similar to those voiced at the open house.

At the conclusion of the comment period, TVA considered additional information and
developed a preferred route. TVA announced the preferred route to the public in Spring
2016 (Figure 1-1). Letters were sent to affected property owners and information was
provided to the public through TVA’s website.

4 Environmental Assessment
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Figure 1-2 Alternative Routes for Proposed West Batesville to North

Oakland 161-kV Transmission Line
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1.6 Issues to be Addressed

TVA prepared this environmental assessment (EA) to comply with the National
Environmental Policy Act (NEPA) and regulations promulgated by the Council of
Environmental Quality and TVA to implement NEPA (TVA 1983). The EA investigates the
construction, operation, and maintenance of a new TL, as well as the purchase of ROW for
this purpose, or taking no action.

TVA has determined the resources listed below are potentially affected by the alternatives
considered. These resources were identified based on internal scoping as well as
comments received during the scoping period.

Water quality (surface waters and groundwater)
Aquatic ecology

Vegetation

Wildlife

Endangered and threatened species and their critical habitats
Floodplains

Wetlands

Aesthetic resources (including visual, noise, and odors)
Archaeological and historic resources

Land use

Recreation, parks, and managed areas
Socioeconomics and environmental justice

TVA'’s action would satisfy the requirements of Executive Order (EO) 11988 (Floodplain
Management), EO 11990 (Protection of Wetlands), EO 12372 (Intergovernmental Review),
EO 12898 (Environmental Justice), EO 13112 (Invasive Species), and applicable laws
including the Farmland Protection Policy Act, the National Historic Preservation Act
(NHPA), the Endangered Species Act (ESA), the Clean Air Act (CAA), and the Clean Water
Act (CWA). Correspondence received from agencies related to this review and
coordination is included in Appendix A.

Potential effects related to air quality and global climate change, solid and hazardous
waste, and health and safety were considered. Because of the nature of the action, any
potential effects to these resources would be minor and insignificant. Thus, any further
analysis for effects to these resources was not deemed necessary.

1.7 Necessary Federal Permits and Licenses

A permit would be required from the State of Mississippi and/or the local municipality for the
discharge of construction site storm water associated with the construction of the TL. TVA
would prepare the required erosion and sedimentation control plans and coordinate them
with the appropriate state and local authorities. A permit may also be required if removed
trees or other vegetation are disposed of through burning and for other combustible
materials removed during construction of the proposed TL. A Section 401 Water Quality
Certification would be obtained as required for physical alterations to waters of the State. A
Section 404 nationwide permit would be obtained from the USACE if construction activities
result in the discharge of dredge or fill into waters of the United States. A permit would be
obtained from the Mississippi Department of Transportation for crossing state highways or
federal interstates during TL construction. A general permit for application of pesticides, as
part of construction or maintenance activities, would be obtained from MDEQ.

6 Environmental Assessment
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CHAPTER 2

2.0 ALTERNATIVES INCLUDING THE PROPOSED ACTION

As described in Chapter 1, TVA proposes to provide a power feed to TVEPA’s new West
Charleston 161-kV substation and TVA’s North Oakland 161-kV substation. A description
of the proposed action is provided below in Section 2.1.2. Additional background
information about construction, operation, and maintenance of a TL is also provided and
would be applicable regardless of the location of the proposed facilities.

This chapter has six major sections:

1. A description of alternatives;

N

A description of the construction, operation, and maintenance of the proposed TL,
including vegetation management in the ROW,

An explanation of the TL siting process;
A comparison of anticipated environmental effects by alternative;
Identification of mitigation measures; and

o o bk w

Identification of the preferred alternative.

2.1 Alternatives

Two alternatives (i.e., the No Action Alternative and the Action Alternative) are addressed in
this EA. Under the No Action Alternative, TVA would not implement the proposed action.
The Action Alternative involves the purchase of easements for ROW and the construction,
operation, and maintenance of the proposed TL.

2.1.1 The No Action Alternative — TVA Does Not Provide a New Power Supply to the
Charleston Area

Under the No Action Alternative, TVA would continue to provide power to TVEPA through
an intermediary utility, TVA would not construct the proposed TL, and TVEPA would not
construct the proposed new substation. As a result, the TVEPA load in the Charleston
service area would continue to have poor reliability and poor response times, and be
operated in a manner not satisfactory to TVEPA. TVA'’s ability to continue to provide
reliable service to address economic development and future residential and commercial
growth in the area would be jeopardized, which would not support TVA’s overall mission.

Considering TVA’s obligation to provide reliable electric service, the No Action Alternative is
not a reasonable alternative. However, the potential environmental effects of adopting the
No Action Alternative were considered in the EA to provide a baseline for comparison with
respect to the potential effects of implementing the proposed action.

2.1.2 Action Alternative — TVA Provides a New Power Supply to the Charleston
Service Area

Under the Action Alternative, TVA proposes to build approximately 29 miles of 161-kV TL to
power a new TVEPA 161-kV substation in Charleston, Mississippi, and an additional 12
miles of 161-kV TL to TVA'’s existing North Oakland 230-kV substation. TVA would provide

Environmental Assessment
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the standard revenue equipment for TVEPA to install in its new substation. The TVA map
board display at TVA’s System Operations Center and Regional Operations Center would
be updated to reflect the new facilities. Temporary access roads would be required for
construction and maintenance of the proposed TL.

Additional information describing implementation of the proposed Action Alternative and
how the most suitable TL route was determined is provided below in Sections 2.2 through
24,

2.1.3 Alternatives Considered but Eliminated from Further Discussion

During the development of this proposal, other alternatives were considered. However,
upon further study, TVA determined that these alternatives were not feasible for the
reasons provided below.

Underground Utility Lines

A frequent objection to the construction of new TLs involves their adverse visual effects.
Thus, a frequently suggested alternative is the installation of underground TLs.

Power lines can be buried. However, most buried TLs tend to be low-voltage distribution
lines (lines that are 13-kV or less) rather than high-voltage TLs, which tend to be 69-kV and
above. Although low-voltage distribution lines can be laid into trenches and buried without
the need for special conduits, some TLs require armor casings for safety reasons. Burying
higher voltage TLs requires extensive excavation, as these TLs must be encased in special
conduits or tunnels.

Although buried TLs are much less susceptible to catastrophic storm damage, especially
wind damage, they tend to be very expensive to install and maintain. Depending on the
type of cable system used, special equipment or ventilation systems may be required to
provide adequate cooling for the underground conductors. Similarly, special construction
methods/equipment that are highly intrusive to the landscape must be used to protect the
buried lines from flooding, which could cause an outage. High-voltage underground cables
typically require the use of an underground vault that would require extensive excavation
along the entire TL route for initial installation, and would also require excavation to make
repairs in the event of a cable fault. Locating an electrical fault in a buried cable can be
very time consuming, and is often exacerbated by the need to perform excavation to locate
the damaged section. Usually, a road along or within the ROW for buried TLs must be
maintained for routine inspection and maintenance. Roadways and water bodies also
increase the difficulties of locating faults, since the cables would be buried under roadways
and streams. The potential adverse environmental effects of constructing and operating a
buried high-voltage TL would likely be greater overall than those associated with a
traditional aboveground TL. In addition, the expense of a buried high-voltage TL would be
prohibitive. For these reasons, burying the proposed TL is not a feasible option and this
alternative was eliminated from further consideration.

8 Environmental Assessment
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2.2 Construction, Operation, and Maintenance of the Proposed
Transmission Line

2.2.1 Transmission Line Construction

Right-of-Way Acquisition and Clearing

An ROW utilizes an easement that would be designated for a TL and associated assets.
The easement would require maintenance to avoid the risk of fires and other accidents, and
to ensure reliable operation. The ROW provides a safety margin between the high-voltage
conductors and surrounding structures and vegetation. The ROW for this project is
described in Section 2.1.2.

TVA would purchase easements from landowners for the proposed new ROW. These
easements would give TVA the right to clear the ROW and to construct, operate, and
maintain the TL, as well as remove “danger trees” adjacent to the ROW. Danger trees
include any trees located outside the easement area, but tall enough to pass within ten feet
of a conductor or strike a structure should a tree fall toward the TL. The fee simple
ownership of the land within the ROW would remain with the landowner, and many
activities and land uses could continue to occur on the property. However, the terms of the
easement agreement prohibit certain activities, such as construction of buildings and any
other activities within the ROW that could interfere with the operation or maintenance of the
TL or create a hazardous situation.

Because of the need to maintain adequate clearance between tall vegetation and TL
conductors, as well as to provide access for construction equipment, all trees and most
shrubs would be removed from the entire width of the ROW. Equipment used during this
ROW clearing would include chain saws, skidders, bulldozers, tractors, and/or low ground-
pressure feller-bunchers?. Marketable timber would be salvaged where feasible; otherwise,
woody debris and other vegetation would be piled and burned, chipped, or taken off site. In
some instances, vegetation may be windrowed along the edge of the ROW to serve as
sediment barriers.

Vegetation removal in streamside management zones (SMZs) and wetlands would be
restricted to trees tall enough, or with the potential to soon grow tall enough, to interfere
with conductors. Clearing in SMZs would be accomplished using handheld equipment or
remote-handling equipment, such as a feller-buncher, to limit ground disturbance.

TVA utilizes standard practices for ROW clearing and construction activities. These
guidance and specification documents (listed below) are provided on TVA’s transmission
system projects web page and are taken into account when considering the effects of the
proposed Action Alternative (TVA 2017a). TVA transmission projects also utilize best
management practices (BMPs) to provide guidance for clearing and construction activities.

1. TVA ROW Clearing Specifications

2. Environmental Quality Protection Specifications for Transmission Line Construction

2 A feller-buncher is a self-propelled machine with a cutting head that is capable of holding more than one stem
at a time. Tracked feller-bunchers are capable of operating on wet and loose soils, have a lower ground
pressure than wheeled equipment, and are less prone to rutting and compaction.
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3. Transmission Construction Guidelines Near Streams

4. Environmental Quality Protection Specifications for Transmission Substation or
Communications Construction

5. A Guide for Environmental Protection and Best Management Practices for
Tennessee Valley Authority Transmission Construction and Maintenance Activities,
hereafter referred to as “TVA 2017 BMP manual” (TVA 2017b)

The emission of criteria pollutants or their precursors would not exceed emission levels
specified in 40 CFR § 93.153(b). Thus, consistent with Section 176(c) of the CAA, project
activities would be in conformity with the requirements of Mississippi’s state implementation
plan for attaining air quality standards.

Following clearing and construction, an appropriate vegetative cover on the ROW would be
restored. TVA would utilize appropriate seed mixtures as described in TVA's 2017 BMP
manual or work with property owners with impacted cropland to ensure restoration supports
or minimizes impacts to production. Erosion controls would remain in place until the plant
communities become fully established. Streamside areas would be revegetated as
described in the above documents. Failure to maintain adequate clearance can result in
dangerous situations, including ground faults. As such, native vegetation or plants with
favorable growth patterns (slow growth and low mature heights) would be maintained within
the ROW following construction.

Access Roads

Access roads would be needed to allow vehicular access to each structure and other points
along the ROW. Typically, new permanent or temporary access roads used for TLs are
located on the ROW wherever possible and are designed to avoid severe slope conditions
and to minimize impacts on environmental resources such as stream crossings. Access
roads are typically about 12 to 16 feet wide and are surfaced with dirt, mulch, or gravel.
Permanent access roads located within the TL ROW would be required to access the
switches.

Culverts and other drainage devices, fences, and gates would be installed as necessary.
Culverts installed in any perennial streams would be removed following construction.
However, in ephemeral3 streams, the culverts would be left or removed, depending on the
wishes of the landowner or any permit conditions that might apply. If desired by the
property owner, TVA would restore new temporary access roads to previous conditions.
Additional applicable ROW clearing and environmental quality protection specifications are
listed in TVA ROW Clearing Specifications, Environmental Quality Protection Specifications
for Transmission Line Construction and Transmission Construction Guidelines Near
Streams available on TVA’s website (TVA 2017a).

Construction Assembly Areas

A construction assembly area (or “laydown” area) would be required for worker assembly,
vehicle parking, and material storage. This area may be on existing substation property or
may be leased from a private landowner for the duration of the construction period. The
property is typically leased by TVA about a month before construction begins. Properties

3 Ephemeral streams are also known as wet-weather conveyances or streams that run only following a rainfall.
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such as existing parking lots or areas used previously as car lots are ideal laydown areas
because site preparation is minimal. Selection criteria used for locating potential laydown
areas include areas that are typically five acres in size; relatively flat; well drained;
previously cleared; preferably graveled and fenced; preferably with wide access points with
appropriate culverts; sufficiently distant from streams, wetlands, or sensitive environmental
features; and located adjacent to an existing paved road near the TL. TVA initially attempts
to use or lease properties that require no site preparation. However, at times, the property
may require some minor grading and installation of drainage structures such as culverts.
Likewise, the area may require graveling and fencing. Trailers used for material storage
and office space would be parked on the site. Following completion of construction
activities, all trailers, unused materials, and construction debris would be removed from the
site. Removal of TVA-installed fencing and site restoration would be performed by TVA at
the discretion of the landowner.

Structures and Conductors

Most of the proposed TL would utilize single steel-pole structures. However, the 3-mile
section of the line north of the new proposed West Charleston substation would use double
steel-pole structures. Examples of these structure types are shown in Figure 2-1. Structure
heights would vary according to the terrain, but would range between 80 and 120 feet
above ground.

Three conductors (the cables that carry the electrical current) are required to make up a
single circuit in alternating current TLs. For a 161-kV TL, each single-cable conductor is
attached to porcelain insulators that are either suspended from the structure cross arms or
attached directly to the structure. A smaller overhead ground wire or wires are attached to
the top of the structures.

Poles at angles (angle points) in the TL may require supporting screw, rock, or log-
anchored guys. Most poles would be directly imbedded in holes augured into the ground to
a depth equal to 10 percent of the pole’s length plus an additional two feet. Normally, the
holes would be backfilled with the excavated material, but, in some cases, gravel or a
concrete-and-gravel mixture would be used, depending on local soil conditions.

Switch structures are necessary to periodically isolate sections of a TL for maintenance or
in the event of an unplanned outage. A total of three 35-foot tall switch structures would be
installed: one in the existing Batesville — West Batesville 161-kV TL ROW, and the other
two within the proposed 100-foot-wide ROW outside of the West Batesville and North
Oakland stations, respectively. These structures are similar to that shown in Figure 2-2.

Environmental Assessment
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Figure 2-1 Typical Single Steel-Pole and Double Steel-Pole Structures

Figure 2-2 Typical Transmission Line Switch Structure
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Equipment used during the construction phase would include trucks, truck-mounted augers
and drills, and excavators, as well as tracked cranes and bulldozers. Low ground-pressure
type equipment would be used in specified locations (such as areas with soft ground) to
reduce the potential for environmental impacts.

Conductor and Ground Wire Installation

Reels of conductor and ground wire would be delivered to the construction assembly
area(s), and temporary clearance poles would be installed at road crossings to reduce
interference with traffic. A small rope would be pulled from structure to structure. The rope
would be connected to the conductor and ground wire and used to pull them down the line
through pulleys suspended from the insulators. A bulldozer and specialized tensioning
equipment would be used to pull conductors and ground wires to the proper tension. Crews
would then clamp the wires to the insulators and remove the pulleys.

2.2.2 Operation and Maintenance

Inspection

Periodic inspections of 161-kV TLs are performed by helicopter aerial surveillance after
operation begins. Foot patrols or climbing inspections are performed to locate damaged
conductors, insulators, or structures, and to discover any abnormal conditions that might
hamper the normal operation of the line or adversely affect the surrounding area. During
these inspections, the condition of vegetation within the ROW, as well as that immediately
adjoining the ROW, is noted. These observations are then used to plan corrective
maintenance and routine vegetation management.

Vegetation Management

Management of vegetation along the ROW would be necessary to ensure access to
structures and to maintain an adequate distance between TL conductors and vegetation.
Adequate ground clearance is important to account for construction, design, and survey
tolerances (e.g., conductor sagging). TVA uses more conservative distances than NESC
requirements in order to ensure reliability. TVA uses a minimum ground clearance of 24
feet for a 161-kV TL at the maximum line operating temperature. Vegetation management
along the ROW would consist of two different activities: felling danger trees adjacent to the
cleared ROW (as described in Section 2.2.1.1), and controlling vegetation within the total
width of the cleared ROW. These activities occur on approximately 3- to 5-year cycles.

After tall trees and other tall-growing vegetation are removed from the ROW during
construction, routine management of vegetation within the cleared ROW is necessary and
would include an integrated vegetation management approach designed to encourage the
low-growing plant species and discourage tall-growing plant species. A vegetation re-
clearing plan would be developed for each TL connection, based on the results of the
periodic inspections described above. The two principal management techniques are
mechanical mowing (using tractor-mounted rotary mowers) and herbicide application.
Herbicides are normally applied in areas where heavy growth of woody vegetation is
occurring on the ROW and mechanical mowing is not practical. Herbicides would be
selectively applied from the ground with backpack sprayers or vehicle-mounted sprayers.

Any herbicides used are applied in accordance with applicable state and federal laws and

regulations. Only herbicides registered with the U.S. Environmental Protection Agency
(USEPA) are used. A list of the herbicides currently used by TVA in ROW management is
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presented in TVA’'s Transmission Environmental Protection Procedures Right-Of-Way
Vegetation Management Guidelines (TVA 2017a). This list may change over time as new
herbicides are developed or new information on presently approved herbicides becomes
available.

Structure Replacement

Other than vegetation management within ROWs, only minor maintenance work is
generally required as TL structures and other components (e.g., conductor, insulators,
arms, etc.) typically last several decades. In the event that a structure needs to be
replaced, the structure would normally be lifted out of the ground by crane-like equipment.
The replacement structure would be inserted into the same hole or an adjacent hole.
Access to the structures would be via existing roads. Replacement of structures may
require leveling the area surrounding the replaced structures, but additional area
disturbance would be minor compared to the initial installation of the structure.

2.3 Siting Process

The process of siting the proposed TL followed the basic steps used by TVA to determine a
TL route. These include the following:

o Determine the potential existing power sources to supply the TL.
o Define the study area.

e Collect data to minimize potential impacts to social, engineering, and environmental
(cultural and natural) features.

o |dentify general route segments, producing potential routes.

e Gather public input.

¢ Redefine general route segments.

e Incorporate public input into the final selection of the TL route.

2.3.1 Definition of the Study Area

The first task in defining the study area was to identify the power sources that could supply
the planned substation. TVA’s existing Batesville substation and North Oakland substation
are located in the area and would provide reliable power sources for the new West
Charleston substation.

The study area was determined primarily by the geographic boundaries of existing power
system assets. The Batesville — West Batesville 161-kV TL bounds the northern section of
the study area while the proposed West Charleston 161-kV substation and North Oakland
230-kV substation bounds the area to the south and east, respectively. The western
portion of the study area is bounded physically by the Tallahatchie River and
Panola/Quitman Floodway complex, which runs due north and south.

2.3.2 Description of the Study Area

The study area has a mix of flat and gently rolling terrain that is mostly forested. The forest
is a combination of commercial (pine plantations) and noncommercial timber (hardwoods).
There is little agricultural farmland east of Mississippi State Highway (MS) 35 due to the
nature of the terrain, but what is there consists primarily of pasture used for cattle. Several
first-order streams, which are streams with no tributaries, are within the study area:
Tillatoba Creek, Bellamy Creek, Buntey Creek, Shelton Creek, and Sandy Creek. The
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Mississippi Delta begins west of MS 35 and is represented by low-lying floodplain with an
abundance of agriculture and pivot irrigation.

Three cities are located within the study area: Batesville to the north, Charleston to the
southwest, and Oakland to the southeast. Residential homes and commercial structures
are concentrated around the primary roadways (MS 35 and MS 32) with smaller roads
branching off these main highways. A significant feature within the study area is the
Charleston Municipal Airport, located just southwest of Charleston, Mississippi. The
proposed West Charleston 161-kV substation is located just east of the airport. The
proximity of the airport to the substation constrained potential TL routing due to airspace
restrictions.

2.3.3 Data Collection

TVA collected geographic data, such as topography, land use, transportation,
environmental features, and cultural resources for the study area. Information sources
used in the TL study included design drawings for area TLs, data collected into a
geographic information system (GIS), including U.S. Geological Survey (USGS) digital line
graphs, National Wetland Inventory (NWI) maps, wetland modelling results, photo-
interpreted data including wetlands, and tax maps for Tallahatchie, Panola, and Yalobusha
counties. Also used were various proprietary data maintained by TVA in a corporate geo-
referenced database (i.e., TVA Regional Natural Heritage file data on sensitive plants and
animals and archaeological and historical resources).

Additionally, TVA used aerial color orthophotography of the study area. These images
were geo-referenced to produce an accurate image of the Earth by removing the distortions
caused by camera tilt and topographic relief displacements, and then digitized for use in the
GIS. This aerial photography was then interpreted to obtain land use and land cover data,
such as forests, agriculture, pivot irrigation systems, wetlands, houses, barns, commercial
and industrial buildings, churches, and cemeteries. An airspace model was developed for
the Charleston Municipal Airport due to the close proximity of the West Charleston
substation to the airport. The model results were used to determine TL height restrictions.

Data were analyzed manually and with GIS. The use of GIS allows substantial flexibility in
examining various types of spatially superimposed information. This system allowed the
multitude of study area factors, including the avoidance or reduction of potential
environmental impacts, to be examined simultaneously for developing and evaluating
numerous options and scenarios to select the TL route that would best meet project needs.

Calculations from aerial photographs, tax maps, and other sources included, but were not
limited to, the number of road crossings, stream crossings, and property parcels. The aerial
photography, GIS-based map, and other maps and drawings were supplemented by
reconnaissance throughout the study area by TVA personnel.

2.3.4 Establishment and Application of Siting Criteria

TVA uses a set of evaluation criteria that represent opportunities and constraints for
development of alternative TL routes. These criteria include social, engineering, and
environmental factors such as existing land use, ownership patterns, environmental
features, cultural resources, and visual quality. Cost is also an important factor, with
engineering considerations, materials, and ROW acquisition costs being the most important
elements. Identifying feasible TL routes involves weighing and balancing these criteria.

Environmental Assessment
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Specific criteria used to evaluate TL route options are described below. For each feature
identified as occurring along a proposed route option, specific considerations related to
these features were identified and scored. In the evaluation, a higher score means a bigger
constraint or obstacle for locating a TL. For example, a greater number of streams crossed,
a longer TL route length, or a greater number of historic resources affected would produce
a higher, less favorable score.

o Engineering and Constructability Criteria include considerations such as terrain
(steeper slopes can present major challenges for design and construction), total
length of the TL, pivot-irrigation systems (existing and planned, which can create
operational challenges for both the irrigation system and the TL), number of primary
and secondary road crossings, accessibility, the presence of pipeline and TL
crossings, and total TL cost.

e Social Criteria include the total acreage of new ROW, number of affected property
parcels, public comments, consideration of visual aesthetics, and proximity to
schools, houses, commercial or industrial buildings, and barns.

¢ Environmental Criteria include the number of forested acres within the proposed
ROW, the number of open water crossings, the number of floodplain or floodway
crossings, the presence of wetlands, rare species habitat, sinkholes, and sensitive
stream crossings (i.e., those supporting endangered or threatened species), the
number of perennial and intermittent stream crossings, and the presence of
archaeological and historic sites, churches, and cemeteries.

A tally of the number of occurrences for each of the individual criteria was calculated for
each potential alternative route. Next, a normalized ranking of alternative routes was
performed for each individual feature based on each route’s value as it related to the other
alternative routes. Weights reflecting the severity of potential effects were then developed
for each individual criterion. These criterion-specific weights were multiplied by the
individual alternative rankings to create a table of weighted rankings. The weighted
rankings for each alternative were added to develop overall scores for each alternative
route based on engineering, social, and environmental criteria, then summed for an overall
total. For each of these criteria, a ranking of each alternative route was calculated based
on the relationship between the scores of various routes.

These rankings made it possible to recognize which routes would have the least and the
greatest impact on engineering, social, and environmental resources based on the data
available at this stage in the siting process. Finally, the scores from each category were
combined into an overall score. The alternative route options were then rank ordered by
their overall scores.

2.3.5 Development of General Route Segments and Potential Transmission Line
Routes

As described in Section 2.3.3, the collected data were analyzed to develop possible TL
route segments that would best meet the project needs while avoiding or reducing conflict
with constraints.

Using the siting criteria identified in Section 2.3.4 and the identified termination points in

Section 2.3.1, a total of 32 potential TL route segments were developed and presented at
the open house (Figure 1-2). As a result of information received at the open house,
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segments 29 and 30 were eliminated, and segment 32 was merged with segment 31
instead of being a stand-alone segment. There were 22 routes developed and evaluated
from the 29 line segments for this TL project.

The straight-line distance from the TVA West Batesville substation to the planned TVEPA
West Charleston substation site is about 21 miles. The straight-line distance from the
TVEPA West Charleston substation site to the TVA North Oakland substation is about 12
miles. Those distances, along with the constraints listed above, limited the number of
viable alternative corridors that could be identified and studied for the project.

Potential Transmission Line Corridors

As a result of the constraints mentioned in the previous section, 22 alternate TL routes were
developed, consisting of a combination of 29 constituent segments (see Figure 1-2 and
Table 2-1).

Table 2-1 Alternative Route Corridors with Constituent Segments

Tl_'ansmis.sion Alternative Constituent Segments
Line Corridor Route
1 1,2,10,12,14,15
2 1,2,9,10,11,14,15
West Batesville — | 3 1,3,4,6,12,14,15
West Charleston | 4 1,3,4,6,9,11,14,15
5* 1,3,4,7,8,11,14,15
6 1,3,5,8,11,14,15
7 10,12,13,14,15,22,23,24,27,31
8 10,12,13,14,15,25,26,27,31
9 10,12,13,14,15,26,28,31
10 15,16,17,19,20,24,25,28,31
11* 15,16,17,19,20,24,27,31
12 15,16,17,19,21,22,24,25,28,31
13 15,16,17,19,21,22,24,27,31
West Charleston | 14 15,16,17,19,21,23,26,28,31
— North Oakland | 15 15,16,18,19,20,24,25,28,31
16 15,16,18,19,20,24,27,31
17 15,16,18,19,21,22,24,25,28,31
18 15,16,18,19,21,22,24,27,31
19 15,16,18,19,21,23,26,28,31
20 9,10,11,13,14,15,22,23,24,27,31
21 9,10,11,13,14,15,25,26,27,31
22 9,10,11,13,14,15,26,27,31

*Preferred transmission line routes.

2.4 Identification of the Preferred Transmission Line Route

Some of the considerations used in identifying and assessing alternative TL route locations
were residential development, TL length, amount of existing ROW, road/highway crossings,
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construction access, access to switches, airport flight zones, forest clearing, wetlands,
sensitive stream and/or stream crossings, cultural resources, and number of parcel/property
tracts.

The alternative TL segments were separated into two groups for analysis: the proposed
West Batesville — West Charleston corridor, which runs primarily north to south; and the
West Charleston — North Oakland corridor, which is oriented east to west. Line segments 1
through 15 represent the potential West Batesville — West Charleston TL alternatives, while
line segments 9 thru 31 represent the potential West Charleston — North Oakland
alternatives (Table 2-1). Route segments 9, 10, 11, 12, 14, and 15 are common to both
alternative TL routes. Routes 1-6 were considered for the West Batesville — West
Charleston portion of the line. Routes 7-22 were the alternatives for the West Charleston —
North Oakland section of the line.

The West Batesville — West Charleston route had six alternatives for consideration. Routes
1 and 2 had pivot irrigation systems while the other routes did not. This information was
obtained by TVA during the open house for the project. Pivot irrigation systems can cause
engineering issues such as longer-than-normal spans and higher pole heights in order to
avoid the systems. The TLs also cause operational issues with the farmers who are trying
to irrigate their crops. Routes 1 and 2 also contained the highest number of acres in the
CRP*. Taking a TL through these areas would impact the landowner’s contract and
conflicts with the CRP. Routes 1 and 2 also contained more acres of forested and non-
forested wetlands than the other routes under consideration. Routes 1 through 4 had more
stream crossings than routes 5 and 6. Routes 3 and 4 had a higher number of structures
(dwellings, churches, barns) that would be impacted by the route than any of the other
routes. Routes 5 and 6 were the best ranked routes with the fewest overall impacts. Route
6 had more road crossings, more impacts to structures, more forested wetlands, more
acres of open water crossings, and more stream crossings in comparison to Route 5.
Based on this information, Route 5 was selected as the preferred route consisting of line
segments 1, 3, 4,7, 8, 11, 14, and 15. The total length of Route 5 is approximately 28
miles.

The West Charleston — North Oakland portion of the line considered 16 route alternatives in
order to determine the preferred route. Routes 10 and 15 had a high number of pipeline
crossings that would have required additional costs if selected as the preferred route. Line
segment 18 would have required the removal of a barn and was close to several other
structures. Segment 18 also affected a greater amount of forestland in comparison to the
preferred route (Route 11) and was eliminated from further consideration. Therefore,
routes 15 through 19 were eliminated because they contained segment 18. Route 21 was
the longest route and would therefore require additional materials and costs for design and
construction. Route 22 had the most terrain constraints with a slope of over 30 percent.
Route 20 contained the highest number of potential archaeological sites within 100 feet of
the proposed centerline. Routes 10 and 11 were similar in that they both present the most
direct paths with fewer angle structures; both routes received minimal public comments.
Route 11 was identified as TVA’s preferred route from West Charleston — North Oakland.

* The CRP is a land conservation program administered by the Farm Service Agency. In exchange for a yearly
rental payment, farmers enrolled in the program agree to remove environmentally sensitive land from
agricultural production and plant species that will improve the environmental health and quality. Contracts for
land enrolled in CPR are 10 to 15 years in length. The long-term goal of the program is to re-establish valuable
land cover to help improve water quality, prevent soil erosion, and reduce the loss of wildlife habitat.
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Route 11 is made up of line segments 15, 16, 17, 19, 20, 24, 27, and 31. The total length
of Route 11 is approximately 16 miles.

Routes 5 and 11 share a common ROW for approximately 3 miles. Therefore, the
combined length of the two routes is approximately 41 miles from West Batesville to North
Charleston.

In January 2015, TVA announced that the agency’s preferred TL routes were Routes 5 and
11. Following this announcement, several adjustments were considered as a result of field
surveys and additional public comment. The length of the proposed TL did not increase as
a result of the route adjustments. These modifications are described below and reflected in
Figure 1-1.

. A route adjustment was made to minimize impacts to a cattle-handling
system and automated watering system, at owner’s request. The
adjustment also reduced the number of adjacent properties.

. A route adjustment was made to minimize impacts to a field identified as
containing an eagle’s nest. The adjustment remained on the same property.

. A route adjustment was made to increase the distance of the TL from a
dwelling and a sinkhole.

. A route adjustment was made to increase the distance of the TL from a
dwelling and remove from entrance of dwelling.

. During field surveys, a route adjustment was made to avoid an oak tree
which appeared to be over 100 years old.

2.5 Comparison of Environmental Effects by Alternative

A summary of the anticipated potential effects of implementing the No Action Alternative or
the Action Alternative is provided in Table 2-2.

Table 2-2  Summary and Comparison of Alternatives by Resource Area

Impacts from Implementing Impacts from Implementing
Resource Area the No Action Alternative the Action Alternative
Groundwater No effects to local groundwater | Any direct or indirect short-term and long-
and Geology quality or quantity are term effects to groundwater quality or
expected. quantity are anticipated to be insignificant.
Surface Water No changes in local surface Any effects to local surface waters would be
water quality are anticipated. minor, temporary, and insignificant.
Aquatic Ecology | Aquatic life in local streams With the implementation of BMPs, effects to
would not be affected. aquatic life in local surface waters are
expected to be minor, temporary, and
insignificant.
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Resource Area

Impacts from Implementing
the No Action Alternative

Impacts from Implementing
the Action Alternative

Vegetation

Local vegetation would not be
affected.

Site preparation and clearing of the proposed
161-kV TL ROW and substation would have
a minor, temporary effect on most local
vegetation. A direct long-term effect on
approximately 315 acres of forested area is
anticipated, but when compared to the
substantial forest resources in the area, this
impact is insignificant.

Wildlife

Local wildlife would not be
affected.

Wildlife inhabiting onsite forest, early
successional, and edge habitats along the
proposed 161-kV TL ROW would be
displaced. Because there are sufficient
adjacent local habitats, any effects to wildlife
are expected to be temporary and
insignificant.

Endangered and
Threatened
Species

No effects to endangered or
threatened species or any
designated critical habitats are
anticipated.

No impacts to federally listed aquatic species
would occur. Impacts to the state-listed
endangered southern redbelly dace would be
minor and insignificant.

No impacts to federally listed plant species
would occur. There would be negative
impacts to the state-listed sharp-scale sedge
and yellowwood, but impacts would be
insignificant. With implementation of
mitigation measures, there would be no
significant impacts to the longstyle sweet
cicely.

No impacts to the bald eagle or wood stork
would occur. Tree clearing would remove
80.2 acres of potentially suitable summer
roosting habitat for the federally threatened
northern long-eared bat. To eliminate any
potential for direct effects to northern long-
eared bat, TVA would not clear the 80.2
acres of suitable summer roosting habitat
between June 1 and July 31.

Floodplains

Local floodplain functions would
not be affected.

With the implementation of standard
mitigation measures, no significant impact on
floodplains would occur.

Wetlands

No changes in local wetland
extent or function are expected.

Although TVA was able to minimize potential
wetland impacts through its routing process,
TVA found no practicable alternative that
avoids all wetlands. A total of 53 acres of
wetlands are located within the proposed
ROW, of which 8.1 are forested. Forested
wetlands would be converted to emergent
and/or scrub-shrub wetland habitat, thus
reducing some wetland functions. With the
implementation of identified minimization and
mitigation measures, there would be
insignificant direct, indirect, and cumulative
impacts.
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Resource Area

Impacts from Implementing
the No Action Alternative

Impacts from Implementing
the Action Alternative

Aesthetics

Aesthetic character of the area
is expected to remain virtually
unchanged.

Minor visual discord and noise above
ambient levels would be produced during
construction. Once built, the proposed TL
would present a minor cumulative visual
effect.

Archaeological
and Historic
Resources

No effects to archaeological or
historic resources are
anticipated.

With implementation of mitigation measures,
no adverse impacts to four National Register
of Historic Places (NRHP)-undetermined
eligible archaeological sites would occur. For
site 22TL1453, which cannot be avoided,
TVA proposes to execute and implement a
memorandum of agreement (MOA) with the
Mississippi SHPO and with any of the
consulted Indian tribes who agree to
participate as a concurring party. The MOA
will stipulate that TVA shall mitigate the
adverse effect by completing a Phase Il data
recovery plan.

TVA also finds that the proposed undertaking
would have a visual effect on the sole NRHP-
eligible architectural property located in the
APE, 135-CHA-0011 (Old Masonic
Cemetery). However, the effect would not be
adverse due to modern development that has
compromised the historic setting of the
resource.

Recreation,
Parks, and
Natural Areas

No changes in local recreation
opportunities or natural areas
are expected.

There would be no impacts to natural areas
as there are no natural areas within the
proposed project footprint or within a mile of
the project. Construction of the proposed TL
and associated access roads could cause
minor and insignificant recreation impacts.

Socioeconomics

Over time, the lack of reliable

There would be long-term beneficial impacts

and power service could have from ensuring the continued reliability of

Environmental adverse economic effects to service that would benefit the area and help

Justice local businesses and residents. | maintain economic stability and growth in the
area. Any economic impacts would be minor
and would diminish over time. The proposed
TL is not expected to disproportionately affect
any economically disadvantaged or minority
populations.

2.6 ldentification of Mitigation Measures

TVA employs standard practices when constructing, operating, and maintaining TLs,
structures, and the associated ROW and access roads. These can be found on TVA’s
transmission website (TVA 2017a). Some of the more specific routine measures would be
applied to reduce the potential for adverse environmental effects during the construction,
operation, and maintenance of the proposed TL and access roads are as follows:
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o TVA would utilize standard BMPs, as described in the BMP manual (TVA 2017b), to
minimize erosion during construction, operation, and maintenance activities.

e To minimize the introduction and spread of invasive species in the ROW, access
roads, and adjacent areas, TVA would follow standard operating procedures
consistent with EO 13112 (Invasive Species) for revegetating with noninvasive plant
species as defined in the BMP manual (TVA 2017b).

o Ephemeral streams that could be affected by the proposed construction would be
protected by implementing standard BMPs as identified in the BMP manual (TVA
2017Db).

e Perennial and intermittent streams would be protected by the implementation of
standard stream protection (Category A), protection of important permanent steams,
springs, and sinkholes (Category B), or protection of unique habitats (Category C)
as defined in the BMP manual (TVA 2017b).

e TVA would utilize Environmental Quality Protection Specifications for Transmission
Substation or Communications Construction during the proposed work at the
Charleston 161-kV substation.

e To minimize adverse impacts on natural and beneficial floodplain values, the
following standard mitigation measures would be implemented:

o BMPs would be used during construction activities.

o Construction would adhere to the TVA subclass review criteria for TL
location in floodplains.

o Construction or improvement of access roads would be done in such a
manner that upstream flood elevations would not be increased.

e Pesticide/herbicide use as part of construction or maintenance activities would have
to comply with the MDEQ general permit for application of pesticides, which also
requires a pesticide discharge management plan. In areas requiring chemical
treatment, only USEPA-registered and TVA-approved herbicides would be used in
accordance with label directions designed in part to restrict applications near
receiving waters and to prevent unacceptable aquatic impacts.

The following non-routine measures would be applied during the construction, operation,
and maintenance of the proposed TL and access roads to reduce the potential for adverse
environmental effects.

o To avoid potential impacts to the Mississippi state-listed plant longstyle sweet cicely
in the ROW, TVA would implement the following mitigation measures.

o The location of the longstyle sweet cicely would be included in TVA’s
sensitive area review database.
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o Construction personnel would consult with a TVA botanist before clearing
and construction activities to coordinate avoidance measures and access in
the portions of the ROW where longstyle sweet cicely occurs.

o In areas where the species occurs, forest clearing would be conducted with
a feller-buncher (or other similar piece of machinery) that can clear forest
without intentionally disturbing the soil profile.

¢ To remove any potential for direct effects to the federally listed northern long-eared
bat, any tree removal in the 80.2 acres of suitable summer roosting habitat for this
species would occur between August 1 and May 31, outside of the roosting season.

e The proposed action would adversely affect NRHP-eligible archaeological site
22TL1453. TVA will enter into a Memorandum of Agreement (MOA) with the
Mississippi state historic preservation officer, and with any of the consulted Indian
tribes who agree to participate as a concurring party, for the resolution of the
undertaking’s adverse effect on site 22TL1453. The MOA will stipulate that TVA
shall mitigate the adverse effect by completing a Phase Il data recovery plan.

e For each NRHP undetermined or eligible site affected by access road use or
vegetation clearing, TVA would implement the conditions below to avoid or minimize
project impacts. TVA finds that with adherence to these conditions, the proposed
action would not result in adverse effects to three newly recorded NRHP-
undetermined archaeological sites 22TL1449, 22TL1455, and 22TL1458.

o TVA would place a 10-meter sensitive buffer surrounding each of the three
sites. Restrictions would be added to the design that must be followed by
crews when they are working within 10 meters of any NRHP-eligible or
NRHP-undetermined archaeological site. No transmission structures (poles
or guy wires) will be installed within the sensitive area buffers. The buffers
would be marked on all project drawings and work crews would be instructed
to adhere to the appropriate restrictions.

o TVA would restrict equipment use to the existing roads, restrict use of the
roads to times when the ground is dry and firm, or require use of low ground
pressure equipment, or wetland mats on access roads.

2.7 The Preferred Alternative

The Action Alternative—that TVA provides a new power supply to the Charleston service
area—is TVA'’s preferred alternative for this proposed project. TVA would purchase ROW
easements and any associated access road easements to accommodate the construction
of a new 161-kV TL.

TVA'’s preferred alternative route for the Action Alternative is Alternative Routes 5 and 11.
The approximate 28-mile route to the new TVEPA substation is comprised of alternative
route segments 1, 3, 4, 6, 9, 11, 14, and 15. The 16-mile route to TVEPA's existing North
Oakland substation is comprised of alternative route segments 15, 16, 17, 19, 20, 24, 27,
and 31 (Figure 1-1).
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CHAPTER 3

3.0 AFFECTED ENVIRONMENT

The existing condition of environmental resources that could be affected by the proposed
Action Alternative during construction, operation, or maintenance of the proposed 29-mile
and 12-mile TLs are described in this chapter. The descriptions below of the potentially
affected environment are based on field surveys conducted between December 2015 and
April 2016, on published and unpublished reports, and on personal communications with
resource experts. This information establishes the baseline conditions against which TVA
decision-makers and the public can compare the potential effects of implementing the
alternatives under consideration.

The analysis of potential effects to endangered and threatened species and their habitats
included records of occurrence within a 3-mile radius for terrestrial animals, a 5-mile radius
for plants, and an 8-digit hydrologic unit code® (HUC) watershed for aquatic animals. The
analysis of potential effects to aquatic resources included the local watershed, but was
focused on watercourses within or immediately adjacent to the proposed ROW and
associated access roads. The area of potential effect (APE) for architectural resources
included all areas within a 0.5-mile radius from the proposed TL route, as well as any areas
where the project would alter existing topography or vegetation in view of a historic
resource. The APE with respect to archaeological resources included the entire ROW
width as described in Section 2.2.1.1 for the proposed route and the associated access
roads.

3.1 Groundwater and Geology

The project area is located in the East Gulf Coastal Plain section of the Coastal Plain
Physiographic Province. According to available mapping, the province is underlain by
Cretaceous sedimentary rock which comprises units of the Middle Claiborne aquifer, a unit
of the Mississippi embayment aquifer system. These units comprise the principle aquifer in
the proposed project area and consist of an interbedded mix of fluvial sand and gravel,
deltaic sand, silt and clay, and marginal marine sand, silt, and clay.

These rock units are not prone to the development of karst features. Aquifer recharge is by
precipitation on recharge areas which are 100 to 400 feet higher in elevation than the flat-
lying Mississippi alluvial plain. Wells completed in the aquifer system are capable of
producing significant quantities of water (Renken 1998). As indicated by information
supplied by the USEPA, groundwater is the primary source for the public water supply in
the project area (USEPA 2016).

3.2 Surface Water

The project area drains to several streams within the Tallahatchie River, Yocona River, and
Little Tallahatchie River watersheds (HUC-8: 08030202, 08030203 and 08030201).
Precipitation in the general area of the proposed project averages about 56.8 inches per

® The U.S. is divided and subdivided to into hydrologic units by the USGS. There are six levels of classification.
An 8-digit HUC is the fourth (subbasin) level of classification and the 10-digit HUC is the fifth (watershed) level
of classification.
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year. The average annual air temperature is 61.9 degrees Fahrenheit (USCD 2016).
Stream flow varies with rainfall and averages about 21.1 inches of runoff per year; i.e.,
approximately 1.55 cubic feet per second, per square mile of drainage area (USGS 2008).

A total of 69 aquatic features, including 23 perennial streams, 34 intermittent streams, and
12 ponds were originally observed along the proposed TL route. The surface water
streams in the vicinity of this project are listed below in Table 3-1.

The federal Clean Water Act requires all states to identify all waters where required
pollution controls are not sufficient to attain or maintain applicable water quality standards
and to establish priorities for the development of limits based on the severity of the pollution
and the sensitivity of the established uses of those waters. States are required to submit
reports to the USEPA. The term “303(d) list” refers to the list of impaired and threatened
streams and water bodies identified by the state. Shelton Creek is listed on Mississippi’s
303(d) list for impairment due to biological impairment of fish and wildlife resources. A total
maximum daily load (TMDL) has not been developed for this impairment yet. Additionally,
the Little Tallahatchie River and unnamed tributaries are also listed on the 303(d) list for pH
and biological impairment to fish and wildlife resources; however, this impairment is not in
the vicinity of the project (MDEQ 2016). The Yocona River is under a fish consumption
advisory for the consumption of large-mouth bass and catfish due to elevated levels of
mercury. Table 3-1 provides a listing of local streams with their state-designated uses
(MDEQ 2010).

Table 3-1. Uses for Streams in the Vicinity of the Proposed West Batesville and
North Oakland Transmission Line

Use Classification’
REC | PWS SH ES
X

Stream

.,.,
=

Little Tallahatchie River’
Unnamed tributaries to Little Tallahatchie River
Running Slough Ditch
Running Slough
Johnson Creek and unnamed tributaries
O’Brien Creek and unnamed tributaries
Yocona River
Old Yocona River
Unnamed tributaries of Yocona River
Shelton Creek and unnamed tributaries
Unnamed tributaries of Lake Martha®
Sherman Creek and unnamed tributaries
Murphy Branch
North Fork Tillatoba Creek
Bellamy Creek
Hunter Creek and unnamed tributaries
North Fork Tillatoba Creek and unnamed tributaries

Codes: FW = Fish and Wildlife; REC = Recreation; PWS = Public Water Supply; SH = Shellfish Harvesting;
ES = Ephemeral Stream

2 Not part of the project area, just shown for river network path.

XXX XXX X XX XX | X | X

XXX ([ X
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3.3 Agquatic Ecology

The proposed TL route crosses portions of the Tallahatchie River, Yocona River, and Little
Tallahatchie River watersheds. Overall, a total of 218 watercourse intersections occur
along the proposed TL route, access roads, and/or within the proposed ROW. These
watercourses include 23 perennial streams, 34 intermittent streams, 149 ephemeral
streams, and 12 ponds.

Because TL construction and maintenance activities mainly affect riparian conditions and
instream habitat, TVA evaluated the condition of these factors at each stream crossing
along the proposed TL route and proposed substation site. Riparian conditions were
evaluated during December 2015 and April 2016 field surveys using the TVA habitat
assessment form. A listing of stream crossings in the project area, excluding ephemeral
streams, is provided in Appendix B. Additional information regarding watercourses in the
vicinity of the project area can be found in Section 3.2.

Three classes were used to indicate the current condition of streamside vegetation across
the length of the proposed TL and access roads, as defined below, and accounted for in
Table 3-2.

o Forested — Riparian area is fully vegetated with trees, shrubs, and herbaceous
plants. Vegetative disruption from mowing or grazing is minimal or not evident.
Riparian width extends more than 60 feet on either side of the stream.

o Partially forested — Although not forested, sparse trees and/or scrub-shrub
vegetation is present within a wider band of riparian vegetation (20 to 60 feet).
Disturbance of the riparian zone is apparent.

¢ Non-forested — No or few trees are present within the riparian zone. Significant
clearing has occurred, usually associated with pasture or cropland.

Table 3-2 Riparian Condition of Streams Located Along the Proposed 161-kV
Transmission Line Route and Associated Access Roads

Riparian Condition Perennial Streams Intermittent Streams Total
Forested 15 27 42
Partially forested 2 6 8
Non-forested 6 1 7

Total 23 34 57

TVA then assigns appropriate SMZs and BMPs based on these evaluations and other
considerations (such as state 303(d) listing and presence of endangered or threatened
aquatic species). Appropriate application of the BMPs minimizes the potential for impacts
to water quality and instream habitat for aquatic organisms.

While pasture, cropland, and the city of Batesville occur in the region, woodland forests
form most of the land cover associated with the streams identified along the proposed TL.
While some channelization and removal of riparian areas has impacted streams along the
proposed TL route, the majority of aquatic resources observed in the project vicinity
appeared stable with intact riparian zones in forested areas. The primary impact to
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watercourses in the project vicinity appeared to be logging operations and, in some
instances, livestock access to stream channels.

3.4 Vegetation

The proposed upgrades to the TVA transmission system would occur in the Bluff Hills,
Loess Plains, and Northern Pleistocene Valley Trains IV ecoregions (Chapman et al. 2004).
About 65 percent of the project area occurs in the Bluff Hills, which is characterized by
loess deposits often greater than 50 feet thick. The carved loess, a geologic deposit of
wind-transported silt-sized quartz and other common minerals, has a mosaic of
microenvironments, including dry slopes and ridges, ravines, bottomland areas, and small
swamps. Species with more northern affinities occur far to the south in this ecoregion.
White oak-hickory forest is the dominant natural vegetation type. About 30 percent of the
proposed ROW is located within the Loess Plains, which are defined by gently rolling,
irregular plains, between 250-500 feet in elevation. Portions of the Loess Plains were once
highly productive agricultural areas; many locations are now pine plantation or have
reverted to forest. The remaining 5 percent, found near the southern terminus of the ROW,
is in the Northern Pleistocene Valley Trains. The Northern Pleistocene Valley Trains
ecoregion is made up of Pleistocene glacial outwash deposits from the Mississippi and the
Ohio rivers. Relief is extremely low and most of the original bottomland hardwood forest
has been removed and replaced with row crops (Chapman et al. 2004).

Field surveys were conducted in December 2015 and March and April 2016 to document
plant communities and any infestations of invasive plants, and to search for possible
threatened and endangered plant species in areas where work would occur. All areas
along the proposed ROW and substation were visited during the survey. Using the national
vegetation classification system (Grossman et al. 1998), vegetation types observed during
field surveys were classified as a combination of deciduous forest, evergreen forest, and
herbaceous vegetation. No forested areas in the proposed project area had structural
characteristics indicative of old growth forest stands (Leverett 1996). The plant
communities observed onsite are common and well-represented throughout the region.
Vegetation in the proposed TL ROW is characterized by two main types: forest (64 percent)
and herbaceous (36 percent).

Deciduous forest, where deciduous trees account for more than 75 percent of the canopy
cover, is the most common type of forest found along the proposed ROW and accounts for
almost 57 percent of the total forest cover. The canopy is dominated by oaks (blackjack,
post, scarlet, southern red, and white), hickory (mockernut and pignut), and the occasional
loblolly pine and eastern red cedar. This forest type typically occurs on ridge tops and
upper slopes and contains relatively few plants in the understory. Typical understory and
herbaceous species include cat and saw greenbrier, Christmas fern, cranefly orchid,
farkleberry, muscadine, Virginia creeper, wild comfrey, and winged elm. Mesic upland
forest occurs on mid to lower slopes and supports a greater number of species. Common
overstory trees in this forest type include American beech, American elm, black cherry,
blackgum, hickory (mockernut and pignut), oak (cherrybark, northern red, water, and white),
red maple, slippery elm, southern sugar maple, sweetgum, white ash, and yellow poplar,
often with some component of loblolly and shortleaf pine. Common understory trees and
shrubs include box elder, devil’s walking stick, flowering dogwood, giant cane,
hophornbeam, ironwood, oak leaf hydrangea, pawpaw, and red buckeye. The herbaceous
layer was rich compared to dry deciduous forest and contained species like broad beech
fern, Christmas fern, early blue violet, green dragon, jack in the pulpit, largeseed forget-me-
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not, mayapple, poison ivy, slender woodrats, southern blackberry, Virginia snakeroot, and
violet woodsorrel. The invasive plants Chinese privet and Japanese honeysuckle were
common in this habitat type. In addition, all occurrences of the state-listed plants Allegheny
spurge, longstyle sweet cicely, sharp-scale sedge, and yellowwood were located in this
forest type.

Evergreen forest, which accounts for about 7 percent of total cover, has low species
diversity and is dominated by loblolly pine in the overstory. Many of these stands were
planted; therefore, canopy trees are approximately the same size, are regularly harvested
to produce wood products, and bear little resemblance to native plant communities found in
the region. Other evergreen forest stands are the result of land use. Here, loblolly pine
was the first tree species to colonize a site after disturbance. While these stands were not
planted, they are often similar in structure and species composition to their managed
counterparts, with some examples having even more diversity. At least one of these
forested areas encountered was burned recently.

Herbaceous vegetation, which accounts for about 36 percent of total cover, is characterized
by greater than 75 percent cover of forbs and grasses and less than 25 percent cover of
other types of vegetation. Cultivated agricultural fields, heavily manipulated pastures, or
recent clear-cuts account for the vast majority of herbaceous vegetation in the project area.
Most of these sites are dominated by plants indicative of early successional habitats,
including many non-native species. Early successional habitats with naturalized vegetation
contain herbaceous species like beaked corn salad, black medick, blue grass, broomsedge,
buttercup, crabgrass, crimson clover, dallisgrass, English plantain, fox sedge, goldenrod,
kudzu, path rush, sericea lespedeza, tall fescue, and winter vetch. Areas of emergent
wetlands were present in the project area. See Section 3.8 and Appendix C for species
indicative of wetlands.

EO 13112 serves to prevent the introduction of invasive species and provides for their
control to minimize the economic, ecological, and human health impacts that those species
potentially cause. In this context, invasive species are non-native species that invade
natural areas, displace native species, and degrade ecological communities or ecosystem
processes (Miller et al. 2010). During field surveys, non-native invasive plants were
prevalent in both forest and herbaceous vegetation types. However, no federally listed
noxious weeds were observed. Invasive species present across significant portions of the
landscape include Chinese privet, Japanese honeysuckle, Japanese stilitgrass, kudzu,
multiflora rose, and sericea lespedeza.

3.5 Wildlife

Wildlife habitat assessments were conducted in December 2015 and April 2016 for the
proposed TL, associated ROW, and substation. The project area occupies approximately
496 acres. Landscape features within and surrounding the project area consist of a variety
of forested habitat, wetlands, stream crossings, ponds, early successional habitat (i.e.,
pasture and agricultural), and residential or otherwise disturbed areas. Of the forested
acreage in the project footprint, approximately 315 acres, including 80.2 acres of suitable
bat habitat, would be cleared for the proposed TL and maintained as early successional
habitat. Each of the varying community types offers suitable habitat for species common to
the region, both seasonally and year-round.
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Forest types present within the project footprint include mixed deciduous-evergreen,
planted pine, and deciduous forests, the latter being the most common type of forest found
along the proposed ROW. Mature mixed evergreen-deciduous forests contains a mixture
of canopy species that includes eastern red cedar, loblolly pine, blackjack oak, hickories,
post oak, southern red oak, and white oak. These forest types provide habitat for an array
of terrestrial animal species. Birds typical of this habitat include Acadian flycatcher, chuck-
will’s-widow, downy and hairy woodpecker, eastern screech owl, eastern wood pewee,
great horned owl, indigo bunting, red-breasted nuthatch, red-headed woodpecker, red-
tailed hawk, summer tanager, wood thrush, wild turkey, and yellow-billed cuckoo (National
Geographic 2002). This area also provides foraging and roosting habitat for several
species of bat, particularly in areas where the forest understory is partially open. Bat
species likely found within this habitat include big brown bat, eastern red bat, evening bat,
silver-haired bat, and tricolored bat. Eastern chipmunk, eastern woodrat, gray fox, and
woodland vole are other mammals likely to occur within this habitat (Kays and Wilson
2002). Speckled kingsnake, gray rat snake, Mississippi ringneck snake, and northern
scarlet snake are common reptiles of eastern deciduous forests (Conant and Collins 1998,
Dorcas and Gibbons 2005). In forests with aquatic features, amphibians likely found in the
area include marbled, mole, Mississippi slimy, and spotted salamanders, eastern
narrowmouth toad, eastern spadefoot toad, Fowler’s toad, gray treefrog, and southern
leopard frog (Conant and Collins 1998).

Evergreen forests, both natural and planted pine, comprise approximately 7 percent (35
acres) of the project footprint. These forests provide habitat for terrestrial wildlife such as
barred owl, brown creeper, golden-crowned kinglet, hermit thrush, pine siskin, pine warbler,
yellow-rumped warbler, and yellow-throated warbler (National Geographic 2002). White-
footed deer mouse, eastern fox squirrel, Seminole bat, and wild boar are mammals that
may utilize resources found in pine forests (Kays and Wilson 2002; Reid 2006). Eastern
hognose snake and red corn snake are found in open pine forests in this region as well
(Conant and Collins 1998, Dorcas and Gibbons 2005).

Both emergent and forested wetlands occur within and comprise approximately 63 percent
(315 acres) of the project footprint. Such habitat provides resources for birds including
killdeer, northern harrier, red-winged blackbird, song sparrow, swamp sparrow, and white-
throated sparrow (National Geographic 2002). American beaver, golden mouse, muskrat,
and nutria are common mammals in emergent wetland and aquatic communities. Eastern
garter snake, midland brown snake, rough green snake, and timber rattlesnake are
common reptiles likely present within 