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Chapter 1 — Purpose, Need, and Background for the Proposed Action

Chapter 1 — PURPOSE, NEED, AND BACKGROUND FOR
THE PROPOSED ACTION

1.1 Purpose and Need for the Proposed Action

TVA proposes to install additional air emission controls and to take other actions, including
constructing a dry coal combustion residue (CCR) landfill, at its Gallatin Fossil Plant (GAF).
This plant is located near the city of Gallatin in Sumner County, Tennessee (Figure 1-1).
The purpose and need for the proposed actions are:

e Complying with U.S. Environmental Protection Agency’s (USEPA or EPA) new
Utility Mercury and Air Toxics Standards (MATS) and other anticipated regulations
including requirements affecting the management of coal ash and other residues
from the combustion of coal,

e Complying with a Federal Facilities Compliance Agreement (FFCA or “Compliance
Agreement”), and

¢ Achieving and maintaining a more balanced portfolio of energy resources on the
TVA power system.

The need to move to a more balanced portfolio was identified by TVA after completion of its
most recent Integrated Resource Plan (IRP) in 2011 and associated Environmental Impact
Statement.

USEPA's MATS requires the application of maximum achievable control technology
(MACT) to reduce emissions of hazardous air pollutants (HAPS) from coal- and oil-fired
electric generating units. Utilities have until April 16, 2015, to comply with the rule (USEPA
2012) with the possibility of a one-year extension to April 16, 2016. The USEPA has also
tightened the National Ambient Air Quality Standards (NAAQS), and this is expected to
result in additional emissions reductions at coal-fired power plants through 2020.

USEPA and the Tennessee Valley Authority (TVA) agreed to the FFCA on April 14, 2011
(USEPA 2011a). TVA also entered into a judicial consent decree with the States of
Alabama, Kentucky, Tennessee, and North Carolina and three environmental advocacy
groups: the Sierra Club, the National Parks Conservation Association, and Our Children’s
Earth Foundation (USEPA 2011b). The FFCA and the consent decree are substantively
identical and were negotiated together. References to the FFCA in this document include
the consent decree and its parties.

The FFCA resolved disputes over how the Clean Air Act’'s (CAA’s) New Source Review
(NSR) program applied to TVA’s power plant maintenance and repair activities. As part of
this resolution, the FFCA requires TVA to reduce emissions at GAF through one of the
three specified methods—installing additional emissions controls (i.e., flue gas
desulfurization [FGD] and selective catalytic reduction [SCR] technology), repowering the
units to use renewable biomass, or retiring them—no later than December 31, 2017. As
part of the FFCA, TVA agreed to retire 18 of its 59 coal-fired generating units. Under the
FFCA, TVA has the discretion to decide how to reduce emissions at its other units. The
parties to the consent decree, including the Sierra Club and other environmental advocacy
groups, expressly recognized and stated that the agreement provided TVA a great deal of
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flexibility to control its facilities to a greater or lesser decree, including closing them, and
that this approach was “adequate and reasonable.” EPA expressly observed that the
compliance agreement allows TVA to make decisions regarding the best options for
reducing emissions at its plants as TVA's business plan evolves in the future. As stated,
one purpose of this environmental assessment (EA) is to help TVA decide how to exercise
this discretion respecting reducing emissions at GAF in order to comply with the FFCA.

Specifically, TVA proposes to install and operate the following at GAF:

e Dry flue gas desulfurization (dry FGD) systems, or “dry scrubbers,” to reduce sulfur
dioxide (SO;) emissions,

e SCR technology to reduce nitrogen oxide (NOyx) emissions, and

o Pulse jet fabric filters (PJFFs, or baghouses) to control particulate matter (PM)
emissions.

In addition, activated carbon injection (ACI) systems would be integrated with the dry FGD
and operated, as needed, to reduce mercury emissions.

Additional facilities required to support TVA’s proposed action include a new onsite dry
CCR (in this case, primarily fly ash and scrubber residue), landfill, electrical transmission
lines (TLs), transformer yard, and switchyard upgrades; and ancillary facilities such as
onsite haul roads. The dry CCR landfill would position TVA to better respond to future
regulation of ash management activities.

TVA has previously announced a broad plan or goal to convert all of its coal plants to dry
CCR management. Future developments, including evolving regulatory requirements, are
expected to affect this plan. Although the TVA Board endorsed this plan, each dry
conversion project has to be individually assessed and justified when it is proposed for
approval in the future. Part of this assessement would include a National Environmental
Policy Act (NEPA) review. The proposed dry CCR landfill would initially manage dry fly ash
and dry FGD byproduct with the expectation that some time in the future the plant’'s bottom
ash also would be dewatered and managed in the landfill. Activities to support bottom ash
dewatering to complete the wet to dry conversion at GAF have not yet been proposed and
are not included in the scope of this EA. Bottom ash will continue to be wet-sluiced for the
time being.

2 Final Environmental Assessment



Chapter 1 — Purpose, Need, and Background for the Proposed Action

Figure 1-1. Location of Gallatin Fossil Plant
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1.2 Background

TVA began construction of GAF in 1953, and began operating Unit 1 in 1956; all units were
operating in 1959. GAF’s powerhouse, coal yard, CCR surface impoundments, and
additional facilities are located along the north bank of the Cumberland River (see Figure
1-2). GAF operates four coal-fired, steam-generating units and combusts an average of
12,350 tons of coal per day. Units 1 and 2 each have generator nameplate ratings of
300 megawatts (MW), and Units 3 and 4 each have generator nameplate ratings of 327.6
MW. In a typical year, GAF generates about seven billion kilowatt-hours (kWh) of
electricity, enough to supply about 480,000 homes. Four combustion-turbine (CT) units
were added to GAF in the early 1970s, and another four were added in 2000. They are
primarily fueled with natural gas but have the capability to use fuel oil. The CT units
support the TVA system’s peak energy demand.

TVA has installed electrostatic precipitators (ESPs) at GAF to reduce particulate matter
(PM) emissions and low-NOy burners to reduce nitrogen oxide (NOyx) emissions. TVA also
burns low-sulfur blend coal, primarily coal from the Powder River Basin (PRB), at GAF to
reduce emissions of SO,. Currently, approximately 185,000 dry tons of fly ash and
approximately 46,500 dry tons of bottom ash are wet-sluiced to GAF’s surface
impoundments each year. Figure 1-2 shows the GAF powerhouse, the Cumberland River
Aquatic Center (CRAC) facility, combustion turbines, current coal pile area, and current
CCR (fly ash and bottom ash) management area at GAF.

The GAF reservation also supports hon-power-related land uses, including a Tennessee
Wildlife Resources Agency (TWRA) wildlife management area (WMA) designated for
recreational/hunting uses and the CRAC. The CRAC is an aquatic species hatchery facility.
TVA constructed and operated this hatchery initially, but it is now operated by the TWRA.
The hatchery is located on the north side of GAF’s discharge channel on Cumberland River
Mile (RM) 242.4. TWRA operates the CRAC under a short-term (30-day) License
Agreement from TVA. TVA supplies electricity and water to the facility. TWRA is
responsible for CRAC facility operations, which include freshwater mussel holding and
propagation.

1.3 Decisions to be Made

The decision before TVA is whether to install additional pollution control equipment and
take other associated actions at GAF to meet the requirements of the FFCA, MATS, and
other applicable regulatory requirements and to maintain GAF as part of TVA’'s more
balanced portfolio of energy resources. Specifically, TVA must decide whether to
undertake the following actions:

e Construct and operate a dry FGD system for each coal-fired unit at GAF (units 1-4)
and associated calcium oxide (CaO, also referred to as quicklime and pebble lime)
storage facilities.

e Construct ACI and PJFF systems for each unit and tie-in with dry FGD system.
e Construct and operate a SCR system for each individual coal-fired unit.

e Construct and operate ammonia storage facility to support SCR operations.

4 Final Environmental Assessment



Chapter 1 — Purpose, Need, and Background for the Proposed Action

Figure 1-2.  Gallatin Fossil Plant Existing Facilities
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e Construct and operate a dry CCR handling, transport, and disposal facilities for fly
ash and scrubber waste, to support pollution control equipment operations

e Construct and operate ancillary facilities, such as the electrical feeds, transmission
lines (TLs), and transformer yard to support clean air equipment operations.

TVA also has two feasible locations for the proposed dry FGDs and it must decide which of
these two locations to use if it proceeds with the proposed actions:

1. Across Discharge Channel Configuration (install and operate dry FGD across the
discharge channel, SCR adjacent to the GAF powerhouse, and CCR disposal)
(Alternative 2), or

2. Close Coupled Configuration (install and operate dry FGD and SCR adjacent to the
GAF powerhouse, and CCR disposal) (Alternative 3).

If selected, the across discharge channel configuration (Alternative 2) would require
relocation of the TWRA CRAC facility because it would interfere with the construction and
operation of the proposed scrubbers. If TVA decides to do this, it would rebuild the CRAC
on the GAF plant site away from the footprint of the proposed project components. TVA is
coordinating plans to relocate and rebuild the hatchery with TWRA if Alternative 2 is
selected. TVA anticipates entering into a Memorandum of Agreement with TWRA and the
U.S. Fish and Wildlife Service (USFWS) to address the specifics of rebuilding the hatchery
and its future operation if TVA decides to proceed with Alternative 2.

The proposed emissions control projects do not depend on closing the plant’s existing
future wet ash impoundment closures. Operation and closure of wet CCR impoundments
typically are regulated under Clean Water Act permits in Tennessee and this is the
regulatory situation at GAF. GAF holds National Pollutant Discharge Elimination System
(NPDES) Permit TN0005428 (TDEC 2012b). When these impoundments are proposed for
closure, TVA anticipates working closely with the Tennessee Department of Environment
and Conservation (TDEC) to establish appropriate closure designs. Any proposed closure
activities would be supported by an appropriate NEPA review.

1.4 Related Environmental Reviews

In 2011, TVA completed the IRP to describe how it would meet the electric power demands
in its service area for the next 20 years while fulfilling its mission of providing low-cost,
reliable power; environmental stewardship; and economic development (TVA 2011a). TVA
released the accompanying environmental impact statement (EIS) for the IRP in March
2011 (TVA 2011b). This EA tiers from the 2011 IRP EIS providing a site-specific analysis
of the potential impacts of installing air pollution control equipment and associated actions
at GAF. In addition, the environmental reviews below are relevant to this EA and are
hereby incorporated by reference:

o Paradise Fossil Plant Units 1, 2, and 3, Selective Catalytic Reduction Systems for
Nitrogen Oxide Control Final Environmental Assessment and Finding of No
Significant Impact (TVA 1999)

e Bull Run Fossil Plant Unit 1, Selective Catalytic Reduction Systems for Nitrogen
Oxide Control Final Environmental Assessment and Finding of No Significant Impact
(TVA 2002a)
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Installation of Flue Gas Desulfurization System on Paradise Fossil Plant Unit 3,
Muhlenberg County, Kentucky, Final Environmental Assessment and Finding of No
Significant Impact, March 2003 (TVA 2003b)

Replacement or Rejuvenation of Catalyst for Selective Catalytic Reduction for
Nitrogen Oxides at Seven TVA Fossil Plants in the Tennessee Valley, Final
Environmental Assessment and Finding of No Significant Impact, January 2005
(TVA 2005a)

Installation of Flue Gas Desulfurization System on Bull Run Fossil Plant, Anderson
County, Tennessee, Final Environmental Assessment and Finding of No Significant
Impact, March 2005 (TVA 2005b)

Installation of Flue Gas Desulfurization System on Kingston Fossil Plant, Roane
County, Tennessee, Final Environmental Assessment, April 2006 (TVA 2006a)

Operational Improvements to Optimize Selective Catalytic Reduction Systems at
Five Fossil Plants Tennessee, Alabama, and Kentucky, Environmental Assessment
and Finding of No Significant Impact, April 2008 (TVA 2008)

Scope of the Environmental Assessment

NEPA requires federal agencies, including the TVA, to consider the potential environmental
impacts of actions they propose to take that will impact the physical environment before
making a final decision to proceed. See Appendix A for more information on the NEPA
compliance process for this proposed action.

TVA has prepared this EA to evaluate the environmental effects of the proposed actions
and determined that potential effects to the environmental resouces listed below are
relevant to the decision to be made:

Air quality and climate change
Water resources (surface water, groundwater, floodplains)

Biological resources (aquatics, vegetation, natural areas, terrestrial animals, and
wetlands)

Cultural and historic resources

Geology, soils, and prime farmland

Solid waste and utilities

Socioeconomics and environmental justice
Land use and recreation

Aesthetics and visual resources
Hazardous materials and waste

Noise
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e Public health and safety

e Transportation

1.6 Public and Agency Involvement

TVA issued a draft of this EA for public review and provided a 30-day comment period that
was to end on November 17, 2012. Thirty days is TVA’s standard comment period when it
releases draft EAs for public review. At the request of a number of individuals and
organizations, the comment period was extended until November 30 for a total period of 44
days. Subsequently, TVA agreed to accept late comments from the Sierra Club and other
environmental advocacy groups until December 18, 2012. The notice of availability of the
draft EA was published in two newspapers that serve the Sumner County area: The
Tennessean and the Gallatin News Examiner. In addition, the draft EA was placed on
TVA's public NEPA website. TVA also sent copies of the draft EA to the Gallatin Public
Library, TDEC, the USFWS, the State Historic Preservation Officer (SHPO), the National
Park Service (NPS), and TWRA for review and comment. Individuals and organizations
who had previously expressed an interest in the proposed action were notified of the
availability of the draft EA (refer to Chapter 6 for the list of recipients). A response to public
and agency comments in provided in Appendix E.

1.7 Environmental Permits Required

Activities at coal-fired power plants are heavily regulated and require a number of different
kinds of environmental permits. This regulation helps ensure that potential impacts from
plant activities are kept to levels protective of human health and the environment. TVA
already holds the permits necessary for the operation of GAF. Depending on the decisions
made respecting the proposed actions, however, TVA may have to obtain or seek
amendments to the following permits:

¢ New Solid Waste Class Il Disposal Permit for the disposal of CCR from operating
additional pollution control equipment and the four generating units. This permit
would contain applicable groundwater protection measures.

¢ TDEC Agquatic Resource Alteration Permit (ARAP) for physical alteration of surface
waters of the state (streams, wetlands, reservoirs, etc.).

e Air construction permit for new emissions sources.

¢ Modification of GAF’s existing air operating permit to reflect the new plant
configuration and associated emissions.

e NPDES Construction Storm Water Permit for storm water runoff from construction
activities.

e Modification of GAF’s existing NPDES permit to reflect the new plant configuration
and any discharges associated with industrial activities.

¢ United States Army Corps of Engineers (USACE) Section 404 and Section 10
permit.

¢ Modifications to the Integrated Pollution Prevention Plan (IPPP) would be made for
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the addition of new surface ponds, switchyards, and fuel tanks.

A Risk Management Plan (RMP) would be developed for the addition of new
ammonia handling facilities required for SCR operations.

Modification to the Tennessee Multi-sector Permit for Industrial Storm Water
discharges would be made for the addition of new storm water outfalls.

Hydrostatic testing permit application would be submitted, if necessary, for pipe
system integrity testing.

The GAF site Storm Water Pollution Prevention Plan (SWPPP) would be revised to
include management of precipitation into secondary containment for ammonia
tanks.

Project-Specific Design Measures and Environmental
Commitments

To help to further safeguard the environment and to better safeguard against potential
environmental impacts, TVA would implement the environmental commitments summarized
below, as necessary, if it proceeds with the proposed actions. The commitments include
project specific design measures and best management practices (BMPs). Refer to
Chapter 4 for additional information regarding environmental commitments.

18.1

Proposed Construction BMPs

o Appropriate BMPs for erosion control and stabilization of disturbed areas,
including dust suppression, would be utilized, and all construction activities
would be conducted in a manner to ensure that waste materials are contained
and that introduction of polluting materials into receiving waters is minimized.

e All applicable permits, as described in Section 1.7, would be acquired.

Consequently, associated permit-related mitigations and BMPs, determined at
the time of the permitting process, would be implemented to further minimize
impacts to water quality and wetlands.

¢ In addition to the proper operation of pollution control devices and dust

suppression methods for controlling fugitive emissions as required by the GAF
air operating permit, the following mitigation measures are being considered for
maintaining air quality:

e If necessary, potential emissions from construction areas, paved, and
unpaved roads would be mitigated using wet suppression. From roadways
and unpaved areas, wet suppression can reduce fugitive dust emissions by
as much as 95 percent.

e Specific haul roads would be paved, as required, to ensure no particulate
emissions associated with industrial activity go beyond the GAF property
boundary.

¢ Mitigations and BMPs for soil erosion would be developed as part of the legally

required SWPPP Erosion Control Plan. All erosion and sediment controls would
be installed, placed, implemented, or constructed in accordance with the
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provisions of the Tennessee Erosion and Sediment Control Handbook.

Proper management of hazardous materials/wastes would be conducted in
accordance with established TVA procedures. TVA would comply with all TDEC
regulations regarding disposal of waste materials, including asbestos and lead
based paint (LBP) management activities prior to demolition.

Proposed Construction Design Measures

TVA would ensure construction activities for areas that support Indiana bat
habitat are performed in a manner to avoid conflicts and protect breeding
habitat. TVA would notify USFWS prior to clearing/construction of proposed
project areas supporting Indiana bat habitat, and remove trees that support
Indiana bats during winter months only (outside of the maternity period).

Protective buffers around historic cemeteries and archeological sites potentially
eligible for listing on the National Register of Historic Places (NRHP) have been
identified, flagged, and noted on project plans to ensure such sites are avoided
during all phases of TVA's proposed action.

In consultation with the SHPO and interested federally recognized Indian tribes,
TVA has entered into a Programmatic Agreement (PA) with the SHPO. The

PA specifies stipulations for the avoidance, minimization, and mitigation of
adverse effects to NRHP-eligible properties resulting from the construction,
operation, and maintenance of emissions control equipment and CCR disposal
facilities and associated infrastructure. If, after avoidance measures for a
historic cemetery have been considered in consultation with the SHPO and
found not to be technically feasible or economically prudent, TVA would follow
procedures outlined in Tennessee Code Title 46 Chapter 4 — Termination of Use
of Land as Cemetery.

Appropriate management of construction and land-clearing debris, including
recycling and reuse when possible, would limit solid waste generation and
disposal needs.

TVA would develop a detailed blasting plan to protect workers and nearby
neighbors. The plan would document the specifications or rules that clearly
define the performance and safety requirements of the work. The plan would
also delineate proper hearing protection for workers in the vicinity of the blast
and would ensure that the use, transportation, and storage of explosives is
being conducted in accordance with all applicable or relevant regulations,
including 29 Code of Federal Regulations (CFR) 1926.900, Blasting and the Use
of Explosives; 49 CFR Parts 171-179, Highways and Railways, and 49 CFR
Parts 390-397, Motor Carriers (transportation); and 27 CFR Part 55, Commerce
in Explosives (storage).

The need to implement mitigation to alleviate traffic impacts would be identified
through coordination with the Tennessee Department of Transportation (TDOT),
the Sumner County Highway Department, and the City of Gallatin.
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Proposed Operational BMPs

Clean Air Equipment

TVA's recommended coal quality and specification testing would be performed, as
required.

Appropriate quality assurance activities related to continuous stack monitoring
would be performed, as required, for the continuous emission monitoring (CEMSs)
equipment per CAA regulations.

Stack paint and lighting patterns and requirements would be consistent with Federal
Aviation Administration (FAA) regulation AC 70/7460 (FAA 2007).

Ammonia Facilities

1.8.4

The spill retention basin would be sized to retain the contents of an entire tank,
deluge water and storm water. The spill retention basin at a minimum would be
lined with compacted in situ earth or low-permeability clay liner.

TVA would monitor impacts on effluent pH; outfall parameters would be evaluated
and adjusted as necessary to meet NPDES permit requirements.

TVA would develop an RMP describing the overall management structure, all risks,
and all physical and operational methods designed to minimize the likelihood of an
accidental ammonia release.

Proposed Operational Designh Measures

TVA would characterize impacts from ammonia addition on dry CCR and associated
runoff during rain events; CCR would be evaluated to determine optimum means of
ensuring that adequate mixing and assimilation of ammonia compounds occur
within the landfill. This will be performed by characterizing the anticipated ammonia-
on-ash concentration based on actual coal blends and ammonia slip conditions
during operations to ensure that it does not exceed the calculated threshold TVA
would implement to meet the requirements of TDEC and the USFWS.

TVA would ensure the maximum area of exposed ash at any particular time during
the stacking period does not exceed 10 acres.
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Chapter 2 — ALTERNATIVES

2.1 Description of Alternatives

This chapter describes the alternatives TVA evaluated in this review. These include alternatives
addressed in more detail here in the EA and other alternatives that were considered but
addressed in less detail:

e Alternative 1 — Continue Operation of GAF Units 1-4 With No Additional Controls (No
Action Alternative)

e Alternative 2 — Install and Operate Emission Control Equipment and CCR Disposal -
Across Discharge Channel Configuration (TVA’s Preferred Alternative)

¢ Alternative 3 — Install and Operate Emission Control Equipment and CCR Disposal -
Close Coupled Configuration

Under both Alternatives 2 and 3, TVA would install and operate the same emission control
equipment and CCR landfill. The difference in these two alternatives is the location of the dry
FGD equipment. Under Alternative 2, TVA would install and operate the dry FGD equipment
across the discharge channel from the powerhouse (Across Discharge Channel Configuration).
Alternative 3 would construct the dry FGD equipment adjacent to the powerhouse (Close
Coupled Configuration). The following descriptions of Alternatives 2 and 3 focus on the
differences in these alternatives; their common components are described below in Section 2.2.

This chapter also discusses the alternatives that TVA considered but rejected from detailed
analysis because they did not meet the purpose and need of TVA's proposed action or were
otherwise unreasonable.

2.11 Alternative 1, No Action Alternative: Continue Operation of GAF Units 1-4
with No Additional Controls

Applicable NEPA regulations require federal agencies to consider a No Action Alternative.
Under the No Action Alternative, TVA would continue current operation of GAF Units 1-4 and
would not implement activities to further reduce emissions or comply with applicable
environmental requirements such as MATS and the FFCA. Itis possible that these
requirements could be changed and TVA would not have to reduce emissions at GAF.
However that is not likely and not reducing emissions would be inconsistent with TVA’s goals to
provide cleaner, reliable, and affordable energy to support sustainable economic growth in the
Tennessee Valley. Therefore, this alternative is not considered viable or reasonable. It does
provide, however, an appropriate benchmark or baseline from which to consider the
environmental improvements TVA is proposing to make to future operation of GAF.
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2.1.2 Alternative 2, Across Discharge Channel Configuration: Install and Operate
Emission Control Equipment and CCR Facilities (TVA’s Preferred Alternative)

For Alternative 2, a dry FGD (scrubber) would be installed for each individual unit on the west
side of GAF'’s discharge channel, resulting in reductions in SO,, acid gases, and mercury; and
SCR systems would be installed adjacent to the GAF powerhouse to further reduce NOx. In
addition, TVA would install an ACI system integrated with the dry FGD to further reduce mercury
emissions, as necessary, and PJFF, or baghouse, for each unit to reduce PM emissions.
Additional facilities required to support TVA’s proposed action include a new onsite dry CCR
landfill constructed to accept dry fly ash, dewatered bottom ash (possible future project), and dry
FGD byproduct; extensions of on-site electrical transmission lines; and ancillary facilities such
as haul roads, stock piles, and laydown areas. The layouts of major components associated
with Alternative 2 are provided in Figure 2-1. The total land disturbance anticipated under
Alternative 2 to support operations would be approximately 140 acres (approximately 96 acres
for North Rail Loop [NRL], 20 acres for haul roads, 12 acres for dry FGD, 4.5 acres for SCR,
and 6.5 acres for transmission components). An additional 80 acres would eventually be
developed for the South Rail Loop (SRL) landfill.

One individual SCR would be installed for each generating unit, including inlet and outlet
ductwork, supporting structures, and all required accessories. TVA would design, install, and
operate all equipment in a manner that complies with applicable environmental requirements.

TVA currently burns low-sulfur PRB coal at GAF. TVA would conservatively design the dry FGD
system to accommodate a blend of approximately equal parts PRB and higher-sulfur lllinois
Basin (ILB) coal. Table 2-1 provides design fuel specifications for the dry FGD systems, though
these are not a component of TVA’s proposed action. Designing the FGD system to burn
higher-sulfur coal gives TVA the flexibility to switch coals in the future to take advantage of
changing market conditions while maintaining compliance with applicable regulations.

Table 2-1. Coal Blend Assumptions for Proposed Action
Coal Blend With ILB and PRB* Coal Analysis Final Blend SDe&_g_n C_oal
pecifications
Fuel ILB PRB 50% PRB/ 50% ILB
As-Rec'd As-Rec'd As-Rec'd
Sulfur wt% 2.94 0.284 1.61 1.61
Moisture® Wt% 9.89 27.5 18.7 30.0
Ash® wt% 8.76 5.03 6.90 10.00 dry
Total wt% 100 100 100 --
HHV Btu/lb 11,500 8,720 10,324 10,324
Fuel Sulfur Ib SO,/ mmBtu 5.00 0.636 3.05 3.05

Btu = British thermal unit; ILB = lllinois Basin; Ib =pound; mmBtu = million British thermal units; ppm = parts per
million; PRB = Powder River Basin; SO, = sulfur dioxide; wt% = weight percent

@ The scrubber design coal would not be limited to only PRB and ILB coals (other coal combinations could be
acceptable provided permit conditions and compliance requirements are met.

@ Although the table reads that the final blend moisture is 18.7%, the scrubbers would be designed for a maximum of
30% coal moisture to increase operational flexibility.

®) Although the table reads that the final blend ash is 6.90%, the scrubbers would be designed for a maximum of 15%
coal ash (% dry basis) to increase operational flexibility.
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Figure 2-1.  Alternative 2, Across Discharge Channel Configuration Site Plan
(TVA’s Preferred Alternative)
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The additional actions proposed by TVA and specific to Alternative 2 would entail the following:

New Stack. A new air emission stack with four new flue liners (one for each unit) would be
constructed. The stack would include CEMs equipment certified to monitor stack emissions.
The existing stacks at GAF would remain in place and associated emission monitoring
equipment would be removed from service. Stack height will be between 300 and 500 feet, with
final stack height determined in the final engineering and design process.

CRAC Facility Relocation. The CRAC facility would have to be relocated under Alternative 2
to provide room for the FGD equipment and related components. TVA would provide TWRA
with long-term land use rights to a site on the south side of the discharge channel and closer to
the canal’s mouth (see Figure 2-1). TVA is working with TWRA on the design and construction
of a replacement hatchery that would not only allow hatchery activities to continue at GAF, but
would enhance those activities. The existing facility would be dismantled. All debris from
demolition activities would be disposed of in an off-site landfill approved to accept such wastes.
TVA assumes all applicable requirements would be adhered to by the TWRA, assuring species
are protected, and impacts are avoided. TVA, TWRA, and USFWS would develop a joint
memorandum of agreement (MOA) outlining each agencies’ roles and responsibilities regarding
future operations at this new facility.

Discharge Channel Ductwork. Alternative 2 would require the construction/installation of a
conveyance bridge across the discharge channel to support pipes, ducts, and other
components.

2.1.3 Alternative 3, Close Coupled Configuration: Install and Operate Emission
Control Equipment and CCR Facilities

Alternative 3 would install and operate a dry FGD system adjacent to GAF’s powerhouse (see
Figure 2-2). This alternative would provide a dry FGD and a connected SCR for each unit. This
equipment would be installed between the powerhouse and the northern end of the discharge
channel, in an area partly occupied by the existing ESPs. The ESPs would be replaced by the
proposed baghouses (i.e., ESPs would no longer be required); therefore ESPs would be
dismantled and disposed of at an off-site landfill. As the ESPs are anticipated to contain
asbestos containing materials (ACMs), TVA would select a landfill accepting such regulated
waste for demolition debris. The existing induced draft (ID) fans would be replaced at GAF
during this phase of construction. This alternative would potentially require additional
modifications to the GAF powerhouse structures not required by Alternative 2, allowing the
equipment to be directly coupled with GAF’s powerhouse operations. A new air emission stack
would not be required, as the existing stacks could be used. Under this alternative, the hatchery
would not be relocated. Under Alternative 3, the anticipated total land disturbance to support
operations would be approximately 1323 acres (96 acres for the NRL landfill, 20 acres for haul
roads, 5 acres for dry FGD, 4.5 acres for SCR, and 6.5 acres for transmission components). An
additional 80 acres would likely be developed in the future for the SRL landfill.
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Figure 2-2.  Alternative 3, Close Coupled Configuration
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2.2 Summary of Common Components (Alternatives 2 and 3)

The equipment proposed for the Action Alternatives (2 and 3) is primarily the same, with the
proposed location of dry FGD equipment, the continued use of the existing stack, and the
retention of the current hatchery location being the major differences. The total cost of TVA’s
proposed action, inclusive of the dry FGD, SCR, CCR landfill, transmission upgrades, and new
haul roads, is estimated to be $1.2 billion. The components common to Alternatives 2 and 3
include the following:

o Dry FGD systems for GAF Units 1-4 designed to remove up to 96 percent of SO,
emissions on a continuous basis and associated pebble lime and byproduct storage
facilities;

e SCR for GAF Units 1-4 designed to reduce NOx emissions by approximately 90 percent,
given an inlet NOy of 0.4 pounds (lbs) per million British thermal units (mmBtu), and
associated ammonia storage facility;

e ACI and PJFF systems integrated with the dry FGD for GAF Units 1-4;

e Dry CCR handling and disposal, i.e. NRL and SRL landfill areas (SRL for potential future
action);

o Ancillary facilities (haul and access roads, parking areas, stockpiles, laydown areas, and
transmission/utility upgrades), and

o Design coal specifications.

The common equipment summarized below for Alternatives 2 and 3 would achieve similar
reductions of SO,, SOz, NOx, mercury, and PM emissions.

221 Dry FGD System
2.2.1.1 Dry FGD Equipment

A dry FGD system, utilizing pebble lime, would be installed to control SO, and acid gases and to
enhance mercury capture by the fabric filter PM control device. Dry scrubber costs have
continued to decrease, largely because of technical innovations and are increasingly being
recognized as an important part of a comprehensive air control program. The following dry FGD
systems were evaluated:

e Spray drying absorber (SDA)
o Circulating dry scrubber (CDS)

¢ Novel integrated desulfurization (NID)

TVA identified the NID dry scrubber technology for GAF. Compared to the other scrubber
technologies evaluated such as SDA and CDS, the NID scrubber has low capital and
maintenance costs as well as low operating energy requirements. The NID system would utilize
calcium oxide (CaO), also referred to as pebble lime, as the base reactant to remove SO,.
Pebble lime is mixed with raw water to produce calcium hydroxide [Ca(OH),], or hydrated lime,
which is injected into the flue gas stream. Upon injection, hydrated lime captures SO, in the flue
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gas resulting in conversion to calcium sulfite (CaSO3). The fundamental scrubbing reaction for
the NID is as follows:

Ca0 + H,0 ---> Ca(OH), Ca(OH), + SO, ---> CaSO; + H,0

The basic schematic for the NID is represented in Figure 2-3 and a process diagram is provided

in Figure 2-4. As shown in Figure 2-3, the NID system includes a mixer and lime hydrator, a
reactor and fabric filter.

Figure 2-3. Schematic of Proposed Dry FGD NID System

As shown in Figure 2-4 pebble lime would be mixed with raw water in the hydrator/mixer. The
hydrated lime is injected into the flue gas stream to a react with the SO,. The NID system
includes a fabric filter that separates the gas from the solid material. The process includes a
disposal bin for small quantity, short-term storage of CCR. The amount of water added to NID
is minimal, which means the recycled solids remain in the range of moisture to be considered
dry. Raw water would be used from a process water supply line for each unit. Information on
the expected coal blend is provided in Appendix B.

Final Environmental Assessment 19



Gallatin Fossil Plant Emission Controls

Figure 2-4.  Typical NID Process Diagram

2212 Dry FGD Reagent Delivery and Storage

Pebble lime would be delivered to GAF by trucks equipped with a pneumatic unloading blower.
The pebble lime would be unloaded and conveyed to pebble lime storage silos (one silo per
unit). There would be two truck lanes for each silo, allowing the lime silos to be filled
simultaneously. A self-contained vent filter mounted on each silo roof would control fugitive dust
during receiving operations. Section 2.2.6 provides additional information regarding materials
delivery and hauling.

2.2.1.3 Dry FGD Reagent Preparation and Feed

The pebble lime would be conveyed from the silos to the dry FGD bins using a positive-pressure
pneumatic conveying system. Pebble lime from the bins would then be gravity fed to a hydrator
where raw water is added to form the Ca(OH),.

2.2.2 SCR System
2221 SCR Equipment

The SCR (Figure 2-5) is designed to convert NOx in the boiler flue gas to nitrogen gas and
water vapor. The reduction is accomplished by a chemical reaction, using ammonia facilitated
by a catalyst. The SCR systems inject ammonia into boiler flue gas and pass it through a
catalyst bed where the ammonia and nitrogen oxide gas react to form nitrogen and water vapor.
The emission of unreacted ammonia is caused by the incomplete reaction of injected ammonia
with NOy present in the flue gas. Units 1-4 would be retrofitted with an SCR system to reduce
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NOyx emissions by approximately 90 percent, given an inlet NOx of 0.4 Ibs/mmBtu (see

Figure 2-1 for location of SCR systems and ammonia storage as applicable to Alternative 2 and
3). The new SCR systems would be placed where the ESPs are currently located. When the
dry FGD system is built, the new duct system would direct the flue gas directly from the SCR
reactors across the discharge channel (for Alternative 2) and into the dry FGD system. For
Alternative 3, the new duct system would direct the flue gas directly from the SCR reactors and
into the dry FGD system.

During operation of the SCR, catalysts slowly deactivate over time in service, so they are
replaced or rejuvenated during scheduled unit outages to maintain the needed NO, reduction.
To retain optimal NO, removal between scheduled outages, the ammonia injection rate may
need to be gradually increased to make up for catalyst deactivation. Increasing the amount of
ammonia injected can increase the amount of unreacted ammonia that slips through the
system, which could increase the ammonia-on-ash concentration and the ammonia
concentration in the receiving ponds. SCR optimization programs at Colbert, Cumberland,
Kingston, Paradise, and Widows Creek Fossil Plants have enabled TVA to sustain high NOy
removal rates while extending the SCR catalyst life until the next scheduled outage. This is
accomplished by increasing slip up to values that do not cause violations of applicable opacity
standards, NPDES action levels, or toxicity reference values based on constraints at the
individual plants. TVA will employ a comparable process for SCR optimization at GAF.

Figure 2-5. Typical SCR Equipment (dimensions shown are approximate)

2222 Anhydrous Ammonia Delivery and Storage

To support SCR system operations, a new anhydrous ammonia tank farm and vaporizer system
would be constructed. The new tank farm and vaporizer system would consist of four
18,000-gallon tanks, ammonia liquid forwarding pumps and vaporizers mounted on skids, and
miscellaneous truck unloading equipment, piping, valves, and instrumentation. Delivery of the
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anhydrous ammonia to the tank farm is planned by truck. Section 2.2.6 provides additional
information regarding materials delivery and hauling. Any liquid including runoff from the
unloading operations area would be contained in the compacted-earth catch basin surrounding
the storage tank and unloading area. The containment would be sized for storm water runoff
from a 10-year, 24-hour event, one tank's contents and deluge system associated with
catastrophic release. Following testing, any spilled material would be handled and disposed of
as required by applicable regulations.

2.2.2.3 Anhydrous Ammonia Preparation and Feed

Anhydrous ammonia vapor from the tank farm vaporizers would be piped to an ammonia
injection grid where the vapor and dilution air would be injected into the SCR reactor inlet duct.
A device to control ammonia flow would be provided for each unit's SCR to control the
vaporized ammonia flow.

2.2.3 Activated Carbon Injection

TVA would construct an ACI system for each dry FGD system and operate it when needed to
reduce mercury emissions from GAF Units 1-4. The ACI injection point is anticipated to be after
the dry FGD and before the PJFF. Activated carbon would be delivered by truck and stored
onsite in storage silos. Each truck would also be equipped with a pneumatic unloading blower
and there would be one truck unloading facility for each silo. From the silos, activated carbon
would be conveyed by pneumatic blowers for injection.

224 CCR Landfill Storage and Disposal

TVA would construct a dry CCR facility to store the waste from GAF'’s proposed clean air
equipment components. GAF'’s four coal-fired, electric generating units currently produce
approximately 185,000 dry tons of fly ash and bottom ash annually, which are wet-sluiced to
onsite fly ash and bottom ash ponds. TVA estimates that dry fly ash and scrubber residue
production from the proposed new equipment, plus future dewatered bottom ash, could range
from approximately 411,000 to 877,000 dry tons per year (TPY). This range is conservatively
based upon a variety of proposed coal and coal blends, increased dry additives (lime and
activated carbon), and resulting variation of annual CCR production.

As shown on Figure 2-6, two separate landfills, the NRL and SRL, have been sited and would
be constructed as needed. Initially, the NRL landfill would be constructed to support GAF’s
operations. TVA anticipates that the NRL landfill complex could disturb about 96 acres of land
for the lined landfill, laydown areas, storm water pond and perimeter roads. Approximately

50 acres would be developed per TDEC Industrial Landfill requirements and Federal Subtitle D
requirements for dry CCR disposal. Disposal areas located within the landfill footprint, also
referred to as ‘cells,” would be operated; current design provides three cells for NRL, or
approximately 6.7 million cubic yards of disposal capacity. The maximum height of the CCR
facility would be approximately 190 feet from the perimeter haul road elevation, which results in
an active stack elevation of 695 feet above mean sea level (AMSL). The primary goal for CCR
disposal is to support GAF’s dry FGD and SCR operations by providing approximately 20 years
of storage capacity. The initial estimate of the NRL landfill life is between seven and fifteen
years, dependent on factors previously discussed.

In the event the NRL begins to approach full capacity, TVA would take necessary actions to
construct the SRL landfill. This would include conducting hydrogeologic studies, landfill design,
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Figure 2-6. Proposed CCR Landfill Locations
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obtaining a solid waste disposal permit, and constructing the SRL landfill. TVA also would
conduct additional environmental reviews as appropriate if TVA proposes to do this. The timing
of the development of the SRL landfill would vary, depending on factors such as energy
demand, quantity of coal burned in units 1-4 at GAF, and dry CCR production. The SRL landfill
area would be available as a construction laydown area or for other project-related uses until
future CCR disposal needs are determined.

CCR byproduct (fly ash and scrubber residue) would be removed in the fabric filters and
collected in the hopper/trough beneath each unit. The byproduct would gravity flow into a
conveying system. The collected byproduct would be conveyed utilizing a new pneumatic
conveying system to byproduct storage silos. The final byproduct would be stored in the silos
until it is loaded into trucks and transported to the landfill for disposal.

A Phase | hydrogeologic evaluation determined that there is potential for karst features to occur
around the NRL and SRL areas where the Carters Limestone is exposed to the surface. TVA’s
Phase 2 studies for landfill design have now been completed. CCR landfill design would include
a seep collection system, karst remediation, liner system, leachate management system, and
geosynthetic cap system. In addition to the 40-foot-wide haul road from the dry CCR landfill to
Steam Plant Road, a 30-foot-wide access road would be constructed around the landfill
perimeter. Storm water management facilities would consist of terraces and rock-lined
discharge channels to direct water off the landfill to perimeter channels. Water in these
channels would flow to two sediment basins, which would discharge to the existing ash pond.
TVA would implement operational mitigations to reduce potential surface water impacts from
CCR operations, such as requiring no more than 10 acres of ash be exposed at any one time
during CCR landfill operations. Additional details of the proposed CCR landfill design
specifications are discussed in Section 3.6.

2.25 Transmission and Electrical System Components (Tentative Design)

In order to provide adequate electrical power to operate the new dry FGD systems and PJFFs,
TVA would construct and operate new 161-kilovolt (kV) TLs and the new FGD power supply
transformer. A combination of entirely new right-of-way (ROW) and existing ROW would be
utilized. The potential transmission routes are entirely on the GAF reservation and in locations
previously disturbed by plant construction and operations (Figure 2-7). For the most part, the
161-kV TLs are constructed with single-circuit, steel-pole structures between 60 and 140 feet
tall, depending on the terrain. TVA considered various power supply and routing options for
GAF (Figure 2-7):

West Side Bus (Feed 1)

Option 1: This option is located to the south side of the plant and consists of approximately
650 feet of rework of an existing TL and 2,800 feet of new TL. This option would require the
relocation of the connection of the existing GAF 161-kV TL currently within the GAF switchyard
from Bay 39 to Bay 37. The dry scrubber power source would then be supplied out of existing
Bay 39. Total line length is 0.65 mile and construction would take approximately six weeks.

Option 2: This option is located to the south side of the plant and consists of approximately
5,700 feet of new TLs. This option would require spanning an existing TL and connecting into
the GAF switchyard at Bay 37 from the east side. Construction would take approximately seven
weeks.
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Figure 2-7.  Tentative Transmission Line Route Options for Proposed Action
(Represents Alternative 2)
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East Side Bus (Feed 2)

Option 1. The northern route option is the longest, both in physical line length and construction
duration. It represents approximately 7,300 feet of new electrical feed. This option extends the
existing buswork at GAF for the construction of Bay 20 and routes the new TL around the
perimeter of much of the northern section of the GAF reservation. Construction would take
approximately nine weeks.

Option 2: This option represents approximately 5,800 feet of new TL and extends the existing
buswork at GAF for the construction of Bay 20 and routes the new TL south then west of the
plant. Construction would take approximately eight weeks.

Option 3: This option is located on the south side of the plant and represents approximately
4,000 feet of new electrical feed. This option would tap the existing Gallatin-Angeltown line,
require the installation of two 2,000-amp switches at the tap point, and require the installation of
breakers in the scrubber yard. Construction would take approximately four weeks.

Option 4: This option is located on the south side of the plant and represents approximately
4,000 feet of new 161-kV TL. This option would tap the existing Gallatin-Angeltown line, require
the installation of one 40-foot-by-40-foot switch structure and two associated 2,000-amp
switches at the new tap point, and require the installation of breakers in the scrubber yard.
Construction would take approximately four weeks.

2.2.6 Ancillary Facilities (Access/Haul Roads and Utilities)
New access and hauling routes would be constructed to deliver pebble lime, activated carbon,
ammonia, and CCR; all new roads or upgrades required for access, hauling, and other

purposes are on-site at GAF (Figure 2-8). Additional upgrades required for Alternatives 2 and 3
are summarized in Table 2-2.
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Ancillary Facility Upgrades (Alternatives 2 and 3)

Terminal Point

Project Scope/Location

Water Supply:
Service Water
Fire Water
Cooling Water
Potable Water

Septic

e The project would utilize the existing raw water system for
service water, cooling water, and fire protection.

e Existing plant potable water mains would supply the
potable water.

e Potable (city) water would be supplied from the existing site
potable water mains. Backflow preventer(s) would be
provided where required by code. Potable water service
would be provided to each area equipped with potable
water uses such as safety shower/eye wash stations.

* Septic and sewage system would be linked to existing
system (unless a portable sewage unit would meet utility
needs). For portable, a pump and haul permit would not be
obtained.

Access and Haul Roads

* The project would use existing roads on-site and off-site to
the extent possible.

* The new CCR landfill haul road would provide a route from
the byproduct storage to landfill operations; the entrance
road to CCR area would be expanded.

* Repair to roads would be performed, as required, after
construction is completed.

Drainage System

e Storm water drainage around equipment would be directed
to new sump areas that would pump to existing ash ponds.

e Storm water would go to the dry FGD area drainage basin
permitted outfall.

* Any oily waste would be collected in new oil/water
separators.

Parking

Construction parking would require approximately 900 temporary
spaces for GAF during construction activities.

No significant increase in permanent parking spaces would be
required from the proposed action.

Final Environmental Assessment

27



Gallatin Fossil Plant Emission Controls

Figure 2-8. Proposed Haul Routes/Road Improvements
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2.3 Construction Activities

The construction process for Alternatives 2 and 3 would be similar and this description applies
to both alternatives. The construction assembly area (laydown area) would be required for
equipment assembly, vehicle parking, and material storage. This area would be located on the
GAF reservation, possibly utilizing the area already intended as laydown for the scrubber project
(see Figure 2-1 and Figure 2-2)

Selection criteria used for locating potential laydown areas include the following:

e Typically 5 acres in size

¢ Relatively flat and well-drained

e Previously cleared

e Preferably graveled and fenced

o Preferably wide access points with appropriate culverts

o Sufficiently distant from streams, wetlands, or other sensitive environmental features

e Located adjacent to an existing paved road near the dry FGD components

Site Preparation. TVA initially attempts to utilize property that requires 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, unused materials, trailers, and construction debris would be removed
from the site. Removal of fencing installed by TVA and site restoration would be at the
discretion of GAF personnel. In general, preparing the site for construction includes rough
grading, excavation and fill, and installation/relocation of underground utility lines. The rough
grading work includes subgrade preparation, the installation of drainage features for all areas
required for construction activities, and final grading. Marketable timber removed for
components would be salvaged, where feasible; otherwise, wood debris and other vegetation
would be stored on-site or transported off-site to an approved facility. Construction laydown
areas are also illustrated in Figure 2-1 and Figure 2-2.

New access roads would be required for the construction and maintenance of the proposed
equipment and facilities. Prior to construction, TVA would remove trees and other vegetation as
necessary. Additionally, for Alternative 2, the CRAC facility operated by TWRA would be
relocated on-site at GAF in a manner that minimizes the potential for future land use conflicts.
Equipment used during the construction phase would include trucks, truck-mounted augers, and
drills, as well as tracked cranes and bulldozers. Low ground-pressure-type equipment would be
used in specified locations (e.g., areas with soft ground) to reduce the potential for
environmental impacts. Construction laydown areas are also illustrated in Figure 2-1 and Figure
2-2.

Stockpile Areas/ Surface Impoundments. An estimated 313,000 cubic yards of topsoil, soil,

and rock would be excavated during construction of the proposed scrubber system. Of this
total, a proposed 61,000 cubic yards of excavated material would be temporarily stockpiled as
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fill during scrubber construction while the remaining 252,000 cubic yards of material would be
stockpiled onsite for future use (see Figure 2-1).

o Potential stockpile A —within the non-registered site inactive ash pond area west of the
proposed dry FGD system, directly adjacent to the closed asbestos disposal area.

o Potential stockpile B —west of the current coal pile between the existing access road and
the coal pile runoff ditch. This area would be filled and leveled to provide a laydown
area during the proposed scrubber system construction.

e Potential stockpile C —between the existing coal pile and chemical pond and used to
temporarily stockpile fill material used in the proposed scrubber system project.

¢ Potential stockpile D —north of the existing chemical pond and would be used to
stockpile excavated material for the future closure of the chemical pond.

e Potential stockpile E —at the southern portion of ash pond A, between the bottom ash
and fly ash rim ditches, and would be used to stockpile excavated material for future use
in CCR dry conversion projects at GAF.

¢ Potential stockpile area F —at the southern end of ash pond A, west of the bottom ash
and fly ash rim ditches. This area would also be used to stockpile excavated material for
future use in CCR dry conversion projects at GAF.

These activities would be consistent with completing the conversion from wet CCR
management to dry management and closure of the wet ponds in the future. Future
developments and expected regulations would dictate if, when, and how these other actions are
undertaken. Appropriate environmental review of these future actions would be conducted if
they are proposed.

Construction. Equipment used during construction of Alternatives 2 and 3 would include front-
end loaders, power saws, skidders, bulldozers, tractors, and low-ground-pressure feller-
bunchers. Plant roads would be maintained during the construction process. Any new
construction access roads would be designed in accordance with U.S. Department of
Transportation (USDOT) and relevant local requirements. Excavation required beyond the
initial rough grading primarily includes excavation for foundations, below-grade utilities, pebble
lime storage silo areas, oil/water separator (OWS) gravity line, access roads, and transformer
pads. Below grade, pipes would have adequate bedding and backfilling materials consisting of
lean concrete or compacted, clean, granular borrow material (i.e., gravel or sand). Itis
expected that the granular material would be brought in from off-site. During excavation for
CCR construction, some blasting of rock is anticipated. At the peak of construction,
approximately 920 people would be employed to work on the projects.

Site Finalization. In general, site finalization includes the following: finish grading, paving of
parking areas, completion of yard lighting, removal of temporary construction facilities, final
adjustments to plant drainage features, and general site cleanup. Plant roads that are damaged
during the construction process would be repaired at the end of the project. Peripheral
equipment and systems design, installation, and start-up procedures would be in strict
accordance with the manufacturer's written requirements and procedures. Plant layout and
design would be such that commonly operated, viewed, and/or maintained components
(including but not limited to valves, controls, gauges, panels, and similar) are either
operable/maintainable at grade (preferable) or via elevated platform meeting all relevant
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Occupational Safety and Health Administration (OSHA) regulations. Adequate room for
equipment maintenance would be considered for dismantling any surrounding systems and
structures, whether located in a building, enclosure, or freestanding to the greatest extent
possible. Adequate laydown room (indoor versus outdoor) would be considered for major
equipment components during maintenance.

Start and end dates of construction for each component are provided in Table 2-3.

Table 2-3. Anticipated Construction Dates

Component Construction Start Construction End
Dry scrubber/mercury controls Spring 2013 Winter 2015
SCR Spring 2014 Winter 2017

CCR landfill and haul roads
(initial phase, NRL only)
Transmission upgrades Spring 2013 Summer 2014

CCR = coal combustion residue; kV = kilovolt; NRL = North Rail Loop; SCR = selective catalytic reduction;
SRL = South Rail Loop

Spring 2013 Winter 2015

2.4 Summary of Alternatives Considered but Eliminated From Further
Discussion

This section discusses alternatives to the proposed action that TVA considered, but determined
did not require further discussion in detail. The need to which TVA is responding is complying
with EPA’'s MATS and the FFCA in the context of achieving a more balanced portfolio of energy
resources on the TVA system. TVA'’s IRP and accompanying EIS assessed a range of
strategies for meeting future demand for electricity from the TVA power system. This included
consideration and analyses of different kinds of energy resources such as generation from
nuclear, coal, and natural gas fuels, renewable resources (solar and wind), and energy
efficiency. TVA also considered in the IRP and associated EIS retiring various amounts of
TVA's coal-fired generation. TVA determined that strategies using more balanced portfolios
performed better over time and handled uncertainties better. Among other things, TVA relies on
those analyses in this EA to help focus alternatives for more detailed treatment.

24.1 Alternative Landfill Sites
Site selection criteria for the proposed new CCR landfill included the following:

o Sufficient area to provide 20 years of capacity at a rate of 230,000 tons per year of CCR

¢ Abillity to comply with TDEC regulatory requirements and potential restrictions for siting
on existing or former ponds

e Avoidance of extensive karstic features throughout the facility

e Avoidance of impacts to the floodplain and/or wetlands

¢ Avoidance of impacts to historic properties and threatened and endangered species
¢ Stability of existing pond dikes in candidate areas

e Public perception
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e Geotechnical considerations for construction on alluvial soils

Because sufficient land was available on the GAF reservation which appeared to meet at least
some of the above requirements, no off-site locations were evaluated. This also minimized the
distance CCRs would be hauled to the landfill as well as off-site land disturbance and other off-
site impacts. TVA evaluated four areas on the GAF reservation. The proposed rail loop area,
containing the NRL and SRL sites, best met the above criteria.

2.4.2 Repower to Renewable Biomass

The FFCA provides TVA the option of repowering the GAF facility to utilize renewable biomass
in lieu of installing emission control equipment (FGD and SCR) or retirement. TVA has
examined the biomass option and determined that it is not a feasible option at this time. Since
biomass has a lower heating value (Btu/lb) than coal, replacing the current energy generation
potential of coal at GAF would require about six million tons of biomass per year. Further, this
biomass must be of a particular quality (clean biomass in a pelletized form) that is suitable for
combustion in the GAF boilers. This amount of biomass is not currently readily available within
an economically feasible distance from GAF. Conversion of the GAF boilers to burn

100 percent biomass was comparatively evaluated based on engineering studies TVA
performed at other coal-fired units located at Colbert, Shawnee, and Widows Creek Fossil
Plants. The estimated cost for biomass conversion ranged from $500 to $3,000/kW of energy
produced. As a point of comparison, the 2012 cost of a combined-cycle gas plant is around
$1,000/kW. In addition, the U.S. average estimated cost for new generation from biomass is
approximately 18 percent higher than for conventional coal sources (EIA 2011). TVA's
preferred action (Alternative 2) is anticipated to cost around $1,000/ kW, which includes the dry
FGD, SCR, CCR landfill and related facilities.

Converting the GAF boilers to biomass could also result in a reclassification of the boilers to
new industrial boilers (IBs), with different associated MACT requirements. IBs burning biomass
are subject to emission limitations for PM, mercury, and carbon monoxide (CO). It is likely that
TVA would have to obtain a new major source construction permits to support converting GAF's
boilers to biomass; a potentially complicated and lengthy process. Accordingly, TVA does not
consider repowering the GAF boilers to utilize renewable biomass to be a reasonable alternative
at this time, and this option has been eliminated from more detailed analysis in this EA.

2.4.3 Unit Retirements and Generation Replacement

TVA considered operating GAF Units 1-4 “as-is” until ceasing operations in April 2015 under the
Utility MATS or on December 31, 2017, under the FFCA, if MATS requirements were delayed or
vacated. This alternative would not result in the installation of the dry FGD, SCR, or additional
controls to reduce stack emissions for GAF Units 1-4 or the construction of the proposed
associated facilities. Although this alternative would comply with the FFCA and applicable
regulations and would further reduce emissions from the plant, retiring GAF coal-fired boilers
would not maintain an existing energy asset available to generate reliable and cost-effective
energy for the region. Nor would it help meet TVA's plans and identified need for a more
balanced energy resource portfolio.

TVA analyzed a range of coal unit retirements in its IRP and EIS. The top-ranked IRP
strategies resulted in a range of coal capacity retirements from 2,400 to 4,700 MW and this
range was made part of the TVA Board’s IRP decision. In producing this range, TVA ranked
each of its coal units based on detailed performance metrics and cost studies into three unit
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groupings. The factors TVA considered included operating costs (fuel costs, variable operating
costs, costs categorized as operations and maintenance, and emission allowance costs),
environmental control capital costs, outage rates (equivalent forced outage, maintenance
outage, and planned outage rates), coal combustion residue (e.g., ash) management costs, any
additional plant capital costs, fuel flexibility and operational flexibility. The GAF Units are high-
performing and reliable with relatively low operational costs and provide TVA operational
flexibility from a system-perspective with their ability to both serve baseload and load-following
roles. All four of the coal-fired units operating at GAF were ranked in the unit grouping that the
IRP studies indicated should be considered last for retirement.

Subsequent to these IRP retirement analyses, TVA conducted additional studies focusing on
the merits of retiring the units specifically. Given the significant uncertainties in key analytic
assumptions such as relative fuel prices (e.g., coal v. natural gas), demand and sales growth
rates, and regulatory constraints, TVA employed a robust scenario/sensitivity analytical
framework for these studies. The installation of controls at GAF was the preferred alternative in
the clear majority of study cases. This confirmed the IRP results. Although these analyses and
studies did not directly consider partial retirement of GAF units (fewer than all four units), they
were done on a unit basis, and the results and conclusions would apply to individual units and
the merits of retiring fewer than all of the units.

Additionally and importantly, GAF is a major source of generation serving the energy needs of
Nashville and the surrounding area. The GAF units not only provide the real power required by
Nashville area loads (the public), but also serve as major sources of dynamic reactive power for
the area needed to maintain adequate voltage. Inadequate voltage can cause damage to
equipment, such as motors, and result in potential reliability issues for the area. If the GAF
generation were unavailable, there could be transmission line overload, causing damage to
equipment and posing risks to safety. In addition, TVA is required by the North American
Electric Reliability Corporation (NERC) to comply with reliability standards. These standards
help ensure that TVA maintains system reliability and does not exceed specified equipment
ratings. Failure to meet these standards can result in penalties. Without GAF generation or an
equivalent power source in the locale, TVA could not meet these standards and be able to
continue to reliably and safely serve the Nashville area loads.

Retiring and replacing the GAF units with new generation at the plant site or in the locale was
encompassed by the studies TVA did of the merits of unit retirement. Replacing the GAF coal
units with natural gas combined-cycle units would provide TVA generation that is more
equivalent in performance to coal-fired generation than currently available renewable resources.
Until very recently, however, natural gas has been subject to wide price swings and supply
shocks (e.g., weather events like hurricanes or severe cold snaps often drove prices three to
five times higher than normal) that have resulted in greater volatility in the costs of energy
generated using natural gas. As the market for gas continues to internationalize, and LNG
export capabilities expand, the current dampening effect shale gas supplies have had upon gas
prices could disappear or weaken, resulting in return to volatility in the future. Coal, which is
purchased on much more local, domestic markets, has been more insulated from global
demand. In addition to price uncertainties, it may be difficult to permit and construct a new gas
plant.

A number of commenters of the draft of this EA thought renewable energy resources--wind or
solar--could be constructed at the GAF plant site and replace the GAF coal units. Even if sized
to match the GAF coal unit capacities, such resources would not be equivalent to the GAF
generation and could not provide sufficient, assured voltage regulation. Wind and solar
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generation is intermittent and variable. Wind generation produces energy only when the wind
blows. Solar generation can be steadier than wind generation, but only during daylight hours
and it also can vary depending on weather conditions (e.g., rain events, overcast days). The
utility industry considers these renewable energy resources to be “non-dispatchable,” meaning
that system operators cannot count on such generation being available when called upon to
meet energy or voltage regulation needs.

TVA also studied upgrading its transmission system in order to address voltage and equipment
overloading problems associated with retirement of the GAF units. To compensate for retiring
GAF, TVA would have to construct new, large 500 kV transmission lines and install additional
substation equipment in the area. Doing this would require the acquisition of new transmission
line rights of way from persons and businesses. Such activities have a long lead time, typically
six to eight years, to be able to complete necessary environmental studies, acquire sufficient
land rights, and complete construction. Until these projects were completed, TVA would have to
continue to operate the GAF units beyond the dates allowed by EPA’'s MATS and the FFCA. A
transmission system upgrade alternative would not meet the need addressed by the proposed
action, including helping TVA achieve a more balanced portfolio.

TVA's IRP and FEIS did recognize the opportunity for increasing energy efficiency on the TVA
system and TVA is actively increasing its energy efficiency programs. These programs help
reduce demand across the TVA system, but TVA cannot be assured that the energy savings
from these programs in the Nashville area would be sufficient to offset the retirement of the GAF
units. Relying on energy efficiency program results would put at risk continued reliable service
in the Nashville area. The results of such programs are not a resource that is equivalent to GAF
generation.

The GAF coal units have been some of TVA's best performing generation assets from a
material condition, reliability, efficiency and fuel cost perspective. Not only does the plant’s
reliability (as measured by the traditional metric of forced outage rate) place it in the top quartile
of TVA's fleet, when measured over the past five years, no plant in TVA's fossil fleet has a
better reliability record. Continued operation of the GAF units is important to TVA achieving a
balanced portfolio of energy resources. Retiring these units and replacing them with some kind
of alternative resource would require TVA to weight more heavily continued operation of one of
its other coal-fired power plants to achieve the desired balanced portfolio. Considering GAF'’s
record, this would not make sense. Accordingly, TVA has decided that retiring the GAF coal
units would not achieve all of the identified purposes and need and it is not addressed in further
detail.

2.5 Comparison of Alternatives

TVA's preferred alternative is Alternative 2, Across Discharge Channel Configuration Action
Alternative, as this option was determined to have a lower overall risk and cost than the Close
Coupled Option (Alternative 3). Alternative 3 would require a longer construction outage than
Alternative 2, with increased costs for the necessary replacement power.

Construction risks for Alternatives 2 and 3 include the increased possibility for “discovery”
issues identified during the outage, given the use of existing plant steel, precipitators, stacks,
foundations, and other infrastructure. Crane usage and coordination with the SCR project, all in
the congested area, presents significant risk to project schedule and cost. The increased
outage duration associated with Alternative 3 would result in a potentially higher cost of labor, in
addition to schedule delays and overall capital cost increases. Any risks associated with
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Alternative 2 are minimized based on the “green field” nature of the installation and the bulk of
the construction work being performed during non-outage periods. Table 2-4 provides a
comparison of impacts of each alternative by resource area.

Table 2-4. Comparison of Impacts for Each Alternative by Resource Area
. Alternative 2 :
Resource Alternative 1 : Alternative 3 (Close Coupled
Area (No Action) (RBIeEs BISEEIYS GEiiG Configuration)

Configuration)

Air Quality and
Climate Change

Unless TVA Overall, beneficial impacts to air - Similar beneficial impacts to air

shuts down the quality identified. quality as identified for
four coal units o project operations would Alternative 2.

to comply with  resylt in substantial

applicable reductions for NO,, SO, SO;

requirements, HCI, and mercury.

emissions

would continue Short-term increases in

at current

fugitive dust emissions are
expected associated with
construction activities. These
would cease once
construction is completed,
and methods for controlling
fugitive dust would be
implemented to minimize
impacts. Short-term
increases in greenhouse
gases (GHGs) are also
anticipated — these would
cease upon completion of
construction activities.

levels.

e Fugitive emissions are
expected to increase in the
future due to the transport of
reagents required for
pollution control; however,
suppression methods for
controlling fugitive dust
emissions would limit
impacts.

Final Environmental Assessment 35



Gallatin Fossil Plant Emission Controls

Alternative 2

Resource Alternative 1 ; Alternative 3 (Close Coupled
. (Across Discharge Channel X X
Area (No Action) . : Configuration)
Configuration)
Water None No significant adverse impacts  Similar impacts identified for
Resources identified. Alternative 2; short-term during

Increases in short-term runoff
associated with construction
activities are anticipated.

Operational water quality
impacts would be minimal
given implementation of
design and permit
requirements meant to
minimize pollutant discharge.

All associated new or existing
permit modifications would be
obtained for any water body
or wetland alteration, and the
terms and conditions of these
permits would be followed.
Adherence to permit
requirements would ensure
that the potential for adverse
impacts is minimal.

construction and minimal
impacts during operations.

36
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Alternative 2

Resource Alternative 1 ; Alternative 3 (Close Coupled
. (Across Discharge Channel X X
Area (No Action) . : Configuration)
Configuration)
Biological None No significant adverse impacts  Similar impacts as Alternative 2
Resources identified. with the exception of potential

e Minor wildlife displacement
associated with construction
and new facilities.

e Seasonal removal of trees
(November 15 — March 31)
required to mitigate potential
impact to Indiana bat. TVA
has consulted with USFWS,
and USFWS has concurred
with these findings.

e Mitigation would be required
for the loss of an intermittent
stream and wetlands
associated with construction
activities to meet
requirements under the CWA
and the Tennessee Water
Quality Control Act of 1977,
USACE Section 404 permit,
and TDEC Aquatic Resource
Alteration Permit (ARAP).

e Modeling data indicate
impacts to aquatic species
would remain less than
significant.

e TVA has consulted with
USFWS regarding relocation
of the CRAC facility facility.
USFWS has concurred with
TVA's finding that relocation
is not likely to adversely
affect any listed species
housed by TWRA at the
current facility.

impacts associated with the
CRAC facility; relocation would
not be required.
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Alternative 2

Resource Alternative 1 ; Alternative 3 (Close Coupled
. (Across Discharge Channel X X
Area (No Action) . : Configuration)
Configuration)
Cultural and None No significant impacts identified. Potential for adverse impacts
Historic ¢ The potential for adverse would be similar to Alternative
Resources 2. TVA's Programmatic

impacts to cultural resources
has been identified under
Alternative 2. However, TVA
would avoid such resources
or mitigate such impacts if
they could not be avoided.
This is addressed in a
Programmatic Agreement
with the SHPO.

Agreement with the SHPO
would stipulate avoidance,
minimization, or mitigation of
potential adverse impacts.

Solid Waste and None

No significant impacts identified.

No significant impacts identified.

Utilities e Demolition / Construction e Approximately 202 tons of
activities would generate solid waste estimated for
approximately 1,110 tons of demolition and construction
solid waste — this would not activities under Alternative 3.
create a burden on local
landfills. e All other impacts similar to

Alternative 2.

e An estimated increase of

835,000 tons of CCR is

anticipated for either

management in new landfill

or reuse/recycling.
e No adverse impacts to

utilities identified

Geology, Soils, None No significant impacts identified. No significant impacts identified.

and Prime e All of the natural soil types Similar to Alternative 2,

Farmland within the project are high risk Management of soil disturbance
for erosion. Implementation of and erosion and implementation
regulatory requirements for  Of regulatory requirements.
sediment and erosion control Would minimize impacts to less
would ensure that the than significant levels.
potential for adverse impacts
associated with soll
disturbance and erosion are
minimized to less than
significant levels.
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Resource
Area

Alternative 1
(No Action)

Alternative 2
(Across Discharge Channel
Configuration)

Alternative 3 (Close Coupled
Configuration)

Socioeconomics None

and
Environmental
Justice

No significant impacts identified.

e Small positive impact to the
local economy would occur
during construction period.
This would be temporary,
concluding once construction
is completed.

o TVA will implement measures
to minimize traffic impacts, as
required, through
coordination with TDOT, the
Sumner County Highway
Department, and the City of
Gallatin.

No significant impacts identified.

Similar to Alternative 2, benefit
would be realized to local
economy resulting from
temporary increase in
employment for construction
workers.

Land Use and
Recreation

None

No significant impacts identified.

e Short-term impacts include
conversion of several
undeveloped areas of open
space to support various
construction-related activities.

e Construction of the landfills
would result in permanent
conversion of open space to
landfill use. Future
construction of the SRL
landfill would require that the
shooting range be closed or
relocated.

e The CRAC facility would be
relocated and rebuilt on the
plant site farther away from
the plant under this
alternative.

¢ No significant impacts
identified.

¢ Removal/relocation of the
CRAC facility would not be
required for dry FGD
equipment placement.

¢ Land use designation would
remain industrial.
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Alternative 2
(Across Discharge Channel
Configuration)

Resource Alternative 1
Area (No Action)

Alternative 3 (Close Coupled
Configuration)

Visual None No significant impacts identified. Slight benefit as compared to
Resources e Proposed developmentand ~ Alternative 2 as the bridge
bridge intersecting across across discharge channel would
discharge channel would not be required and less change
change the character of that 0 character of the waterway
area. Even so, the overall would be realized.
industrial nature of the area
would be similar to existing
conditions Proposed
developments are visually
similar to the current
landscape with minor
reductions expected to scenic
beauty. Landfills would be
bound by trees and other
vegetation along the sides
facing the GAF boundary
therefore creating a visual
barrier and minimizing the
visual impact to residents and
other members of the public.

Hazardous None No significant impacts identified. Impacts would be similar to
Materials and Alternative 2 would result in the Alternative 2.
Waste use of hazardous materials and

generation of hazardous

wastes. However, regulatory

requirements for management

and disposal of such items

would be followed and internal

TVA procedures have been

developed and implemented to

ensure compliance with

regulatory requirements.
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Resource
Area

Alternative 2
(Across Discharge Channel
Configuration)

Alternative 1
(No Action)

Alternative 3 (Close Coupled
Configuration)

Noise

None No significant impacts identified.

e Noise impacts are not
expected off-site from typical
construction activities.

e Blasting activities may cause
some annoyance due to
unexpected impulse noises
and residual vibrations.
Appropriate planning and
adherence to noise standards
associated with blasting
activities would be
implemented.

e Operational noise under
either Action Alternative
would cause little change to
current baseline noise levels.
An increase in truck noise
from waste hauling would not
cause impacts to sensitive
receptors. Trucks hauling
materials to GAF would
cause slight increase in road
noise but would not cause
adverse impacts to sensitive
receptors.

Impacts from construction
/operational noise would be
greater with the implementation
of Alternative 3 as the CRAC
facility would remain near the
plant and could require
mitigation to avoid adverse
impacts.

Public Health
and Safety

None No significant impacts identified.

e Implementation of regulatory
safety requirements and
adherence to TVA
procedures would minimize
potential adverse impacts.

e Potential for natural disasters
is minimal.

e Implementation of regulatory
safety requirements for
handling of explosives for
blasting would serve to
minimize potential adverse
impacts from blasting
activities.

Impacts would be similar to
Alternative 2.
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Alternative 2

Resource Alternative 1 (Across Discharge Channel Alternative 3 (Close Coupled
Area (No Action) . 9 Configuration)
Configuration)
Transportation  None No significant impacts identified. Impacts would be the same as

e The potential for short-term ~ Alternative 2.
adverse impacts to local
roadways associated with
construction employee trips
during peak construction
period has been identified.
TVA would monitor conditions
as well as install a traffic light
at this location to assure
Intersection of Airport Road
and Steam Plant Road is not
adversely affected.

e Operational activities would
result in an increase of about
41 trucks per day, which is
less than a 1% increase in
daily traffic along local
roadways.

TVA has coordinated with
TDOT to ensure proper
engineering and design are
implemented to minimize
potential impacts. .
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Chapter 3 — AFFECTED ENVIRONMENT

3.1 Air Quality and Climate Change
3.1.1 Air Quality

Air quality is an environmental resource value that is considered important to most people.
Through its passage of the CAA, Congress has mandated the protection and enhancement of
our nation’s air quality resources through various programs including the promulgation and
attainment of National Ambient Air Quality Standards (NAAQS) (40 CFR Part 50). EPA has
established NAAQS to protect the public health and welfare for the following "criteria” pollutants:

e SO,

o Ozone (Oy)

¢ Nitrogen dioxide (NOy)

o Particulate matter less than or equal to 10 micrometers [um] (PMyq)
e Particulate matter less than or equal to 2.5 um (PM_s)

e CO

e Lead (Pb)

There are two types of NAAQS: primary standards (set to protect public health) and secondary
standards (set to protect public welfare, including protection against decreased visibility and
damage to animals, crops, vegetation, and buildings). Primary and secondary standards are
listed in Table 3-1.

Air quality in the Tennessee Valley and the Nation has steadily improved following the
enactment of the Clean Air Act, subsequent amendments to that Act, and the promulgation of
increasingly severe regulations by USEPA and the States. This has resulted in significant
emission reductions from industrial and other categories of sources such as motor vehicles. Air
quality levels of all criteria pollutants have significantly decreased. For example, from 1980 to
2010, ozone levels (8-hour) have decreased 28 percent. NOx levels (annual) and SO, levels
(24 hour) have decreased 52 percent and 76 percent, respectively. There has been a 29
percent and 27 percent reduction in 24-hour and annual levels of fine particulates, respectively,
from 2000 to 2010. These air quality improvements have resulted from the significant
reductions in relevant emissions. For example, NOx and SO, emissions have decreased by 52
percent and 69 percent, respectively from 1980 to 2010. Direct emissions of fine particles have
decreased by 55 percent from 2000 to 2010. In the aggregate, common pollutant emissions
have decreased by 63 percent from 1980 to 2011. See http://www.epa.gov/airtrends/
agtrends.html. Air quality is better today than it has been for decades and it will continue to get
better as emission sources continue to make reductions.

The air quality in Sumner County, Tennessee, in which the GAF is located meets applicable
federal and state air quality standards. Sumner County and the surrounding counties (Wilson,
Davidson, Robertson, and Trousdale) are all in attainment with applicable NAAQS. Table 3-2
lists the pollutant concentration values from monitors in Sumner County and Nashville,
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Tennessee. These concentrations, which represent air quality near the GAF, are in the form
used to determine attainment with NAAQS. Aside from the 8-hour ozone standard, the
monitored pollutant concentrations are well below the standards.

All areas in Tennessee have attained the old 1-hour ozone standard. Subsequently, on March
27, 2008, the USEPA revised the primary and secondary NAAQS for ozone (73 Federal
Register [FR] 60). The level of the 8-hour primary standard was revised to 75 ppb, and the
secondary standard was revised, making it identical to the revised primary standard.

Attainment of NAAQS is addressed by States through regulations and specific limits in permits
issued to sources of emissions for the relevant pollutant. TDEC has issued TVA a permit to
operate the GAF coal-fired units and associated material handling operations and TVA has put
in place equipment and practices at GAF to meet permit requirements.

3.1.2 Climate Change

Global climate change comprises the changes in the global environment (including alterations in
climate, land productivity, oceans or other water resources, atmospheric chemistry, and
ecological systems) that may alter the capacity of Earth to sustain life (U.S. Global Change
Research Act 1990). Studies indicate that global surface temperatures have risen by nearly
1.33 degrees Fahrenheit (°F) over the last 100 years (1906 to 2005) and the rate of warming
over the last 50 years has been reported to be almost double that over the last 100 years
(Intergovernmental Panel on Climate Change [IPCC] 2007).

The GAF region transitions between a humid yet cooler climate during winter months and a
humid subtropical warmer climate during summer months. This provides the region with
generally mild temperatures on average (i.e., a limited number of days with temperature
extremes), ample rainfall for agriculture and water resources, vegetation-killing freezes from
mid-autumn through early spring, occasional severe thunderstorms, infrequent snow, and
infrequent impacts — primarily in the form of heavy rainfall — from tropical storms. The seasonal
climate variation induces a dual-peak in annual power demand, one for winter heating and a
second for summer cooling. Rainfall does not fall evenly throughout the year, but tends to peak
in late winter/early spring and again in mid-summer. Winds over the region are generally
strongest during winter and early spring and lightest in late summer and early autumn. Solar
radiation varies seasonally with the maximum sun elevation above the horizon and longest day
length in summer. However, solar radiation is moderated by frequent periods of cloud cover
typical of a humid climate.
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Table 3-1. National Ambient Air Quality Standards (NAAQS)

Primary/ Averaging

Pollutant . Level Form Final rule
Secondary Time
Carbon Primary 8-hour 9 ppm Not to be exceeded 76 FR 54294,
Monoxide more than once per year (Aug. 31, 2011)
1-hour 35 ppm
Lead Primary and  Rolling 0.15 Not to be exceeded 73 FR 66964,
secondary 3month  pg/m*® (Nov. 12, 2008)
average
Nitrogen Dioxide Primary 1-hour 100 ppb 98th Percentile, 75 FR 6474,
averaged over 3 years (Feb. 9, 2010)
Primary and  Annual 53 ppb @ Annual mean 61 FR 52852,
secondary (Oct. 8, 1996)
Ozone Primaryand  8-hour  75ppb®  Annual fourth-highest 73 FR 16436,
secondary daily maximum 8-hour  (Mar. 27, 2008)

concentration, averaged
over 3 years
Particle PM,s Primaryand  Annual 15 pg/m®*  Annual mean, averaged 71 FR 61144,
Pollution secondary over 3 years (Oct. 17, 2006)

24-hour 35 pg/m® 98th Percentile,
averaged over 3 years

PMy, Primaryand  24-hour 150 pg/m® Not to be exceeded more

secondary than once per year on
average over 3 years
Sulfur Dioxide Primary 1-hour  75ppb ™ 99th Percentile of 1-hour 75 FR 35520,
(S0O,) daily maximum (Jun. 22, 2010)
concentrations,

averaged over 3 years

Secondary 3-hour 0.5ppm Notto be exceeded more 38 FR 25678,
than once per year on  (Sept. 14, 1973)
average over 3 years
FR = Federal Register; pg/m> = micrograms per cubic meter; PM = particulate matter; ppb = parts per billion;
HPm = parts per million. .

Final rule signed on October 15, 2008. The 1978 lead standard (1.5 micrograms per cubic meter [ug/m-] as a
quarterly average) remains in effect until one year after an area is designated for the 2008 standard, except that in
areas designated nonattainment for the 1978 standard, the 1978 standard remains in effect until implementation
glans to attain or maintain the 2008 standard are approved.

) The official level of the annual NO, standard is 0.053 parts per million (ppm), equal to 53 parts per billion (ppb),
which is shown here for the purpose of clearer comparison to the 1-hour standard.
® Final rule signed on March 12, 2008. The 1997 ozone standard (0.08 ppm, annual fourth-highest daily maximum
8-hour concentration, averaged over 3 years) and related implementation rules remain in place. In 1997, the United
States Environmental Protection Agency revoked the 1-hour ozone standard (0.12 ppm, not to be exceeded more
than once per year) in all areas, although some areas have continued obligations under that standard (“anti-
backsliding”). The 1-hour ozone standard is attained when the expected number of days per calendar year with
maximum hourly average concentrations above 0.12 ppm is less than or equal to 1.
“ Final rule signed on June 2, 2010. The 1971 annual and 24-hour SO, standards were revoked in that same
rulemaking. However, these standards remain in effect until one year after an area is designated for the 2010
standard, except in areas designated nonattainment for the 1971 standards, where the 1971 standards remain in
effect until implementation plans to attain or maintain the 2010 standard are approved.
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Table 3-2. Air Quality in the Vicinity of GAF

Monitor Location Pollutant and Form Concentration Years
Nashville” 8-hour carbon monoxide 1.6 ppm 2011
Nashville 1-hour carbon monoxide 2.1 ppm 2011
Rockland Recreation Area® 8-hour ozone 4th highest 0.075 ppm 2009-2011
Cottontown Wright's Farm® 8-hour ozone 4th highest 0.071 ppm 2009-2011
Rockland Recreation Area 24-hour PM, 5 98th percentile 20.0 ug/m3 2010
Rockland Recreation Area 24-hour PM, 5 98th percentile 21.9 ug/m3 2011
Nashville 1-hour SO, 99th percentile 14 ppb 2011
Gallatin Fossil Plant® 1-hour SO, 99th percentile 40 ppb 2007

United States Environmental Protection Agency Ambient Monitoring Data, Web site available:
http://www.epa.gov/airquality/airdata/ad _maps.html.

pg/m3 = micrograms per cubic meter; PM = particulate matter; ppb = parts per billion; ppm = parts per million;
SO, = sulfur dioxide.

W Nashville, Tennessee, is approximately 20 miles southwest of the GAF powerhouse.

@ Rockland Recreation Area is 14 miles west of the GAF powerhouse.

® Cottontown Wright's Farm is 11 miles northwest of the GAF powerhouse.

“ Gallatin Fossil Plant monitor is located 1.8 miles north of the GAF powerhouse.

3.1.3 Greenhouse Gases

Human activities, such as fossil fuel combustion and land use changes, and natural processes
release CO; and other compounds, cumulatively considered greenhouse gases (GHGs). GHGs
are effective in trapping infrared radiation that otherwise would have escaped the atmosphere,
thereby warming the atmosphere, the oceans, and Earth’s surface (USEPA 2010a). GHGs
include CO,, methane (CH,), nitrous oxide (N.O), perfluorocarbons (PFCs), sulfur hexafluoride
(SFe), and hydrofluorocarbons (HFCs). The most abundant man-made GHG is COy; its major
U.S. emission sources include combustion of fossil fuels; noncombustion uses of fossil fuels in
producing chemical feedstocks, solvents, lubricants, waxes, asphalt, and other materials; iron
and steel production; cement production; and natural gas systems. The major U.S. emission
sources of CH,4 are ruminant animals (cows and sheep), landfills, natural gas systems, and coal
mining. HFCs, PFCs, and SF; are all industrial chemicals with no natural sources and emitted
by various industrial activities (USCCSP 2007). GHGs are present in the atmosphere naturally,
released by natural sources, or formed from secondary reactions taking place in the
atmosphere. In the last 200 years, substantial quantities of GHGs have been released into the
atmosphere by human activities. These extra emissions are increasing GHG concentrations in
the atmosphere, potentially enhancing the natural greenhouse effect, which is thought to be
causing or contributing to global warming (EIA 2011).

The primary GHG emitted by human activity is CO, produced by the combustion of coal and
other fossil fuels. Coal- and gas-fired electric power plants and automobiles are major sources
of CO; in the United States (EIA 2011). Forests and other vegetated landforms represent sinks
of CO,. GHG emissions are also affected by development activities associated with land or
forest clearing and land use changes, as well as construction activities involving use of fossil -
fuel-powered equipment (e.g., bulldozers, loaders, haulers, trucks, generators).

In 2007, worldwide man-made annual CO, emissions were estimated at 29.7 billion tons, with
the United States responsible for about 20 percent (EIA 2007). In 2009, U.S. electric utilities
emitted 2.4 billion tons, roughly 40 percent of the U.S. total (EIA 2009). Figure 3-1 shows how
TVA'’s approximately 76 million tons of annual CO, emissions in 2009 contributed to worldwide,
national, and industry emissions. This amount is down from 105 million tons produced by TVA
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in 2008 and a little less than the 80 million tons emitted in 2011. With plans for replacing coal
generation with gas and nuclear generation, TVA’'s CO, emissions should continue to decline
(TVA 2011b).

2007 Worldwide Emissions 2009 U.S. Total Emissions 2009 U.S. Electric Sector
(29.7 billion tons) (5.4 billion tons) Emissions
(2.2 billion tons)
ETVA E United States ® Other B TVA H Electric Utilities = Other
0.3% 1.3% B TVA m Other
: 20.0% :
. 39.8% 3.4%
79.7% = 58.8% s66% (1

Figure 3-1. 2007 and 2009 Man-Made Carbon Dioxide Emission Percentages

The current CO, emission rate at GAF is approximately 1.150 tons per MWhr of electricity
delivered to the TVA electrical grid. Direct emissions of CO2 averaged 7.58 millions tons per
year from 2006 through 2011.

3.2 Water Resources
3.2.1 Surface Water

GAF is located on the northern side of a bend in the Cumberland River between RMs 240 and
246. The main plant area is drained by permitted storm water outfalls, wet weather
conveyances (WWCs), intermittent streams, the condenser cooling water (CCW) discharge
(Outfall 002), the intake screen backwash (Outfall 004), and process and storm water
discharges from the ash pond system (Outfall 001). This portion of the Cumberland River is
impounded by Old Hickory Dam (under the control of and operated by the USACE) at about RM
216.2. Stream flow varies with rainfall and averages about 21 inches of runoff per year. This
equates to approximately 1.5 cubic feet per second (cfs) per square mile of drainage area.

Old Hickory Lake is a mainstream storage impoundment on the Cumberland River operated by
the USACE. The reservoir contains 22,500 surface acres at an elevation of 445 feet AMSL and
extends 97.3 miles. Water level fluctuations are minimal with minimum pool elevation at 442
feet (USACE 2012). The surface area and volume of the reservoir at normal minimum and high
pool elevations are 19,550 and 22,500 acres, respectively, and 357,000 and 420,000 acre-feet,
respectively.

The USACE maintains water quality monitoring locations above and below GAF at RMs 245
and 241, respectively. Parameters monitored are mostly related to eutrophic conditions
(dissolved oxygen, temperature, pH, and nutrients), but some data are available for a
comprehensive list of parameters including major and minor ions and trace metals. The
Cumberland River and its tributaries generally exhibit moderate to high concentrations of
calcium and magnesium and a slightly alkaline pH because much of the basin is comprised of
limestone and dolomitic bedrock. Total dissolved solids concentrations, a measure of all salts in
solution, range from 100 to 300 milligrams per liter (mg/L) in the lower Cumberland watershed,
in particular the mainstream river downstream of Nashville (TVA 1995).

Generally, the mainstream Cumberland River exhibits lower concentrations of suspended solids
than its tributaries. The lower Cumberland watershed tributaries, west of Nashville, are
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characterized by higher suspended solids concentrations. Topography and land usage also
influence the erodibility of the lower Cumberland tributary valleys (TVA 1995).

The Cumberland River from RM 216.2 to 309.2 (Caney Fork River), including the stretch
adjacent to GAF, is classified by TDEC for the following uses:

o Domestic water supply

Industrial water supply

Fish and aquatic life

Recreation

Irrigation livestock watering and wildlife
e Navigation

This segment of the river is not classified as a Section 303d impaired waters by the State or
considered exceptional Tennessee waters or outstanding national resource waters. Specific
standards are established for each of these uses, with the most stringent associated with
domestic water supply and fish and aquatic life. The project area drains to the Cumberland
River (at Old Hickory Lake) and has the potential to impact downstream tributaries, including
Bledsoe Creek and its tributaries. Old Hickory Lake is considered to be fully supporting its
designated uses.

GAF withdraws approximately 316,000 million gallons per year (MGY) for use as condenser
cooling water and plant process water (i.e., sluice water, fire protection, boiler feed water, safety
eye wash and showers, miscellaneous wash water). Approximately 97 percent of the water
withdrawal is used for cooling, while approximately 3 percent is used for process water and is
returned to the river.

3.2.2 Onsite Streams

The NRL and SRL areas were both surveyed to determine the location of all jurisdictional
streams within each site’s limit of disturbance (LOD). The field survey of the 94-acre NRL site
was conducted on May 22, 2012, using TDEC criteria, and documented two intermittent streams
and 12 WW(Cs. Stream details are noted below:

e Stream NRLOO1. The stream width and depth varied along the reach, with a maximum
observed width of approximately 5 feet and depth of 4 feet. Average substrate observed
was bedrock with clay and some cobble/gravel. The upper reach of the stream had
some small pockets of pools with standing water and observable flow.

o Stream NRLO013. The stream width and channel depth were approximately 4 feet by
4 feet with bedrock/cobble substrate and terminating at a pond/wetland area. The
stream was dry at the time of the survey.

Stream flow data were not available for unnamed streams; these streams are not connected to
each other or to any other stream, and would terminate on-site into the ash pond. See Figure
3-2 for stream location details (TVA 2012b).
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Figure 3-2.  NRL Streams and Wet Weather Conveyances

The survey of the 80-acre SRL site was conducted on June 6, 2012. The field survey of the
SRL documented two intermittent streams, two ponds, and 10 WWCs. Stream details are noted
below:

e SRLO0O03. The stream width and channel depth were approximately 3 feet wide by 1 foot
deep with moderate substrate sorting. The stream was dry at the time of the survey.

e SRLO0O09. The stream width and depth were approximately 6 feet wide by a 1- to 2-foot
deep channel that forms at the confluence of SRLO07 and SRL0O08. It is comprised of
mostly bedrock and slab rock substrate that cuts through old road bed/ limestone wall.
Some flow and pools were observed at the time of the survey.

Stream flow data were not available for these unnamed streams. Stream SRL0OO03 is part of a
wetland complex and terminates onsite into a wetland area. Stream SRL0O09 flows southwest
off of the Rail Loop site and terminates into an established storm water drainage ditch that
eventually is released from the site at a permitted storm water outfall (TVA 2012b).

3.2.3 Existing Wastewaters
There are several existing wastewater streams at GAF permitted under NPDES Permit Number

TNO0005428 (TDEC 2012b). Potentially impacted wastewater streams include the Coal Yard
drainage ditch, CCW discharge channel, dewatering sump, and ash pond discharge.
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Because the ash pond discharge (Outfall 001) and the CCW discharge channel (Outfall 002) are
the primary off-site discharge points potentially affected by the proposed project, they are the
main focus of discussion. About 27.9 million gallons per day (MGD) average are discharged
from the ash pond through NPDES Outfall 001. Outfall 001 discharges to Cumberland River
Mile (CRM) 240.5. The pH of the ash pond discharge generally ranges from 6.9 to 9.0. The
current NPDES permit contains limitations on the ash pond discharge for pH, oil and grease,
total suspended solids, and toxicity. This permit also requires monitoring and reporting of
cyanide and 16 metals, including aluminum, antimony, arsenic, barium, beryllium, cadmium,
chromium, copper, lead, selenium, iron, mercury, manganese, nickel, silver, and thallium. The
ash pond currently receives wastewater from a number of sources, as listed in Table 3-3.

Approximately 923 MGD is discharged from the CCW discharge channel through NPDES
Outfall 002. Outfall 002 discharges to CRM 242.5. The plant’s permitted discharges from
Outfall 002 are once-through cooling water, auxiliary cooling water, and storm water runoff. The
current NPDES permit contains limitations on the CCW discharge for temperature, total residual
oxidants (no oxidants are added as part of normal operations), and toxicity. This permit also
requires reporting of flow, intake temperature, and duration of chlorination when biocides are
added.

Table 3-3. Major Inflow Sources to the Ash Pond
Average Daily Inflow to

ST Ash Pond (MGD)
Fly Ash Sluice Water 8.35
Bottom Ash Sluice Water 13.20
Low-point Sump 0.13
Station Sumps 3.40
Powerhouse Dewatering Sump 0.80
Coal Yard Unloading and Drainage Ditch 0.12
Environmental Sump 0.06
Boiler Bottom Overflow Sumps 0.74
Precipitation Onto Ash Pond 1.40
Evaporation From Ash Pond -0.35
Total 27.85

Source: Flow schematic in 2009 for National Pollutant Discharge Elimination
System Permit TN0005428.

MGD = million gallons per day.

Note: All streams that are storm water driven are denoted in average annual
daily flows; however, a storm event can produce flows greater than these
amounts in a 24-hour period. Ancillary streams flow into these major streams
but are not mentioned in this table.

3.24 Existing Coal Combustion Residue Wastewater

As described below, the existing CCR handling system is a wet system that receives and
transports wastewater effluents, including fly ash and bottom ash sluice waters to the ash ponds
for treatment. GAF currently burns between 3.5 and 4.4 million tons annually of 100 percent
PRB coal. This coal averages 5.5 percent ash; therefore, total ash production ranges from
approximately 192,500 to 242,000 tons of ash per year. The ash is collected as both fly ash
and bottom ash. The fly ash/bottom ash split is approximately 80 percent fly ash and 20 percent
bottom ash by weight. Fly ash production ranges from approximately 154,000 to 193,600 tons
per year. Bottom ash production currently ranges from 38,500 to 48,400 tons per year. Bottom
ash would continue to be collected in the bottom of the boiler (by post washing with jets of
water) and sluiced to a bottom ash pond complex.
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3.25 Groundwater

The project area is underlain by Ordovician-, Silurian-, and Devonian-aged rocks of the Interior
Low Plateaus Physiographic Province. These carbonate rocks, which are primarily limestone
with some dolostone, are the principal aquifers in large areas of central Tennessee and are part
of the Central Basin aquifer system. The carbonate rock aquifers consist of limestone and
minor dolostone, interlayered with confining units of shale and shaley limestone. The middle
Ordovician Stones River Group contains the most important carbonate-rock aquifers in the
project area. The calcareous siltstones of the middle Ordovician Nashville Group yield small
volumes of water but are not considered principal aquifers. The lower Ordovician Knox Group is
a major aquifer where dolostone contains freshwater. In a large area in central Tennessee, the
upper parts of these aquifers contain fresh water and underlie a thin layer of Mississippian
limestone and the Chattanooga Shale of Mississippian and Devonian age (Lloyd and Lyke
1995). Site-specific geology is described in Section 3.4.

The carbonate rocks that underlie the project area are typical of karst systems. The term “karst”
refers to carbonate rocks (limestone and dolostone) in which groundwater flows through
solution-enlarged channels and bedding planes within the rock. Karst topography is
characterized by sinkholes, springs, disappearing streams, and caves, as well as by rapid,
highly directional groundwater flow in discrete channels or conduits. Because of the
connections between surface and underground features, water in karst areas is not distinctly
surface water or groundwater.

Precipitation is the primary source of recharge for the Central Basin aquifer system. Most of the
precipitation becomes overland runoff to streams, but some percolates downward through sail
to the underlying bedrock. In the consolidated rocks, however, most of the water moves
through and is discharged from secondary openings, such as joints, fractures, bedding planes,
and solution openings. As a result, groundwater discharge from springs is common throughout
the Interior Low Plateaus Province (Lloyd and Lyke 1995). The Carters Limestone has been
defined as a local aquifer due to large solution openings that occur, especially at weathered
portions of the T-3 bentonite layer (Hanchar 1988). Bentonite zones in the Carters Limestone
play a significant role in the hydrology of the Central Basin aquifer system. In areas where the
bentonite layers are unbreached, the downward movement of groundwater is restricted. Where
the bentonite zones are breached by open joints or intersecting stream valleys, solution
openings can form in the underlying limestone. In contrast, shale units within the formations
typically act as local confining units for groundwater (Brahana and Bradley 1986).

Groundwater at the site was encountered within rock of the Hermitage Formation and Carters
Limestone. Although the Bigby-Cannon Limestone is potentially a regional aquifer, due to its
occurrence only near the tops of hills in the study area, it is unlikely to be a water-bearing unit
locally (URS 2011b).

Groundwater Quality

The quality of the water in the carbonate aquifers in the Ordovician rocks is considered hard and
contains high concentrations of dissolved solids, chlorine, and iron. However, these
concentrations are equal to or less than USEPA’s secondary maximum contaminant levels
(MCLs) for drinking water. The quality of the water generally is adequate for domestic use, or it
can be treated and made adequate for most uses. Naturally occurring contaminants and turbid
waters are common problems for the users of water from the carbonate aquifers in Ordovician
rocks. The thin soil and residuum and the presence of solution features, such as sinkholes,
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swallow holes, and solution-enlarged fractures, allow water from the land surface to recharge
the aquifer directly and rapidly. The naturally occurring contaminants and sediment-laden
waters can then spread through a system of interconnected solution openings, which can
eventually reach wells and springs (LIoyd and Lyke 1995).

Karst systems are readily susceptible to contaminant transport as the waters can travel long
distances through conduits with no probability for natural filtering processes of soil or bacterial
action to diminish the level of contamination. In unconfined conditions, karst aquifers have very
high flow and contaminant transport rates under rapid recharge conditions, such as storm
events (TDEC 2002). Consequently, the groundwater sources in karst aquifers considered
most vulnerable to contamination are those under the direct influence of surface water.

TVA has been working with TDEC on the inactive ash pond since it became a Non-Registered
Site (# 83-1324) and initiated groundwater monitoring in 1997. TVA has been performing
groundwater monitoring at GAF in accordance with Rule 0400-11-7-.04(7) since 2000 and
reports this data to TDEC quarterly. Monitoring locations are primarily for characterizing GAF’s
non-registered site, the inactive ash pond. The latest report submitted in October 2012 is
representative of past trends for GAF, as October data show MCL exceedances for beryllium,
cadmium and nickel at compliance well GAF-19R. Turbidity levels were generally very low in
samples from compliance wells GAF-19R and GAF-20, and slightly elevated in the remaining
samples. Beryllium concentrations at GAF-19R (and predecessor well GAF-19) have been
elevated since monitoring began in October 2000, with no consistent trend upward or downward
during the period of record. Elevated levels of beryllium, cadmium and nickel at GAF-19R are
associated with unusually low pH, i.e., median pH is 4.1 at this location. By comparison,
median pH values for compliance well GAF-20 and background well GAF-22 are 5.6 and 7.1,
respectively. The unusually low pH is possibly the result of pyrites associated with the historical
coal burned at the time ash was sluiced into the non-registered site. TVA continues to work with
TDEC at the site on a Groundwater Assessment Program, which includes an ongoing risk
assessment. TVA will continue to follow the regulatory requirements for groundwater
assessment and has established a voluntary groundwater monitoring program for the active ash
ponds through installation of a groundwater monitoring well network in 2010 and the initial
sampling event in July 2011. Results of the semi-annual monitoring show no MCL exceedances
of TDEC Appendix | parameters for the wells monitored.

Groundwater Use and Trends

The Central Basin aquifer system is an important source of drinking water for central
Tennessee, as it supplies most of the rural domestic wells and many public drinking wells in the
Central Basin and surrounding region. Private residential wells occur near the project area.
However, public water for Sumner County is supplied by surface water sources (USEPA 2012).
The project area is not within a state-designated Source Water Protection Area. TVA's
groundwater monitoring program for GAF shows shallow groundwater movement beneath the
non-registered site located in Quaternary age alluvial deposits. Monitoring wells range from
approximately 49 to 52 feet in depth and all are completed in the alluvium. The average
horizontal hydraulic gradient (Jh) in the disposal site vicinity is approximately 0.0178, based on
July 24, 2012, groundwater level measurements made in monitoring wells. Former monitoring
well GAF-21 is included in the groundwater level measurements, though it is no longer sampled.
Groundwater level data from this well, along with data for GAF-19R and GAF-20, provide
sufficient information for determination of the local groundwater potentiometric surface in the
Non-Registered Site #83-1324 (inactive ash pond) locality. The direction of the horizontal
gradient is southwesterly toward the Cumberland River.

52 Final Environmental Assessment



Chapter 3 — Affected Environment

3.2.6 Floodplains

A floodplain is the relatively level land area along a stream or river subjected to periodic
flooding. The area subject to a 1 percent annual probability of flooding (100-year flood) in
any given year is normally called the 100-year floodplain. It is necessary to evaluate
development in the 100-year floodplain to ensure that the project is consistent with the
requirements of Presidential Executive Order (EO) 11988. For certain “critical actions,” the
minimum floodplain of concern is the area subject to inundation from a 500-year (0.2 percent
annual probability) flood. “Critical actions” are those for which even a slight probability of
flooding would be too great.

GAF is located at CRM 244.4 in Sumner County, Tennessee. Information provided by the
USACE indicates that the 100-year floodplain at this location is the area located below elevation
453.3. The Standard Project Flood elevation is 457.0. The Standard Project Flood is defined
as a flood with a frequency range between once in 200 years and once in 1,000 years. Sumner
County participates in the National Flood Insurance Program, and any development must be
consistent with these regulations.

As a federal agency, TVA is subject to the requirements of EO 11988, Floodplain Management.
The objective of EO 11988 is “...to avoid to the extent possible the long- and short-term adverse
impacts associated with the occupancy and modification of floodplains and to avoid direct and
indirect support of floodplain development wherever there is a practicable alternative” (United
States Water Resources Council 1978). The EO is not intended to prohibit floodplain
development in all cases, but rather to create a consistent government policy against such
development under most circumstances. The EO requires that agencies avoid the 100-year
floodplain unless there is no practicable alternative. For certain “critical actions,” the minimum
floodplain of concern is the area subject to inundation from a 500-year (0.2 percent annual
probability) flood.

3.3 Biological Resources
3.3.1 Aquatic Ecology

GAF and the planned CCR landfill area are adjacent to Old Hickory Lake at CRM 243. The
Cumberland River was altered from a free-flowing river to a reservoir due to impoundment by
Old Hickory Dam, located 27 river miles downstream. Upstream of GAF, Old Hickory LAke
extends 70 river miles to Cordell Hull Dam.

Section 316(a) of the Clean Water Act authorizes alternate thermal limits for the control of the
thermal component of a discharge from a point source, so long as the limits will assure the
protection of a Balanced Indigenous Population (BIP) of aquatic life. The term “balanced
indigenous population,” as defined by USEPA regulations, means a biotic community that is
typically characterized by diversity appropriate to the ecoregion, the capacity to sustain itself
through cyclic seasonal changes, the presence of necessary food chain species, and lack of
domination by pollution-tolerant species. Beginning in 2001, TVA began a fish community
monitoring program downstream (CRM 239 to CRM 240.6) and upstream (CRM 248.4 to CRM
249.9) of the GAF discharge in order to verify that a BIP was being maintained.

TVA uses the Reservoir Fish Assemblage Index (RFAI), which incorporates 12 fish community

metrics, as an effort to provide a balanced evaluation of fish community integrity. The RFAI has
been thoroughly tested on TVA reservoirs, as well as other reservoirs, and published in peer-
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reviewed literature (Hickman and McDonough 1996; McDonough and Hickman 1999). The
twelve RFAI metrics are grouped into four general categories: species richness and
composition, trophic composition, abundance, and fish health. The ratings for the twelve
metrics are summed to produce a RFAI score for each sample site. RFAI scores range from 12
to 60. Ecological health ratings (12-21 “Very Poor”, 22-31 “Poor”, 32-40 “Fair”, 41-50 “Good”, or
51-60 “Excellent”) are then applied to scores. A difference in RFAI scores attained at the
downstream area compared to the upstream (control) area is used as the basis for determining
presence or absence of impacts on the resident fish community from GAF'’s operations. The
definition of “similar” is integral to accepting the validity of these interpretations. RFAI scores
have an intrinsic variability of +3 points. This variability comes from various sources, including
annual variations in air temperature and stream flow; variations in pollutant loadings from
nonpoint sources; changes in habitat, such as extent and density of aquatic vegetation; natural
population cycles; and movements of the species being measured. Another source of variability
arises from the fact that nearly any practical measurement, lethal or non-lethal, of a biological
community is a sample rather than a measurement of the entire population. As long as the
score is within the six-point range, there is no certainty that any real change has taken place
beyond method variability. Therefore, a difference of six points or less between the overall
RFAI scores is used to define “similar” scores between upstream and downstream fish
communities.

Beginning in 2010, TVA also incorporated an assessment of the benthic macroinvertebrate
community to provide additional information on the overall biotic integrity of the reservoir in the
vicinity of GAF. Benthic community results were evaluated using seven community
characteristics or metrics. The ratings for the seven metrics were summed to produce a benthic
score for each sample site. Potential scores ranged from 7 to 35. Ecological health ratings (7-
12 “Very Poor”, 13-18 “Poor”, 19-23 “Fair”, 24-29 “Good”, or 30-35 “Excellent”) were then
applied to scores.

Fish community monitoring was conducted during 2001, 2002, 2003, 2005, 2007, 2008, 2010,
and 2011 (TVA 2011c). Benthic macroinvertebrate monitoring was conducted during 2010 and
2011. Over the eight sample years, average RFAI scores at the site just downstream of the
GAF discharge and at the reference site upstream of GAF were identical and each site was
within the six point range of variability each sample year (Table 3-4). Recent benthic
macroinvertebrate data indicated healthy benthic communities downstream and upstream of
GAF (Table 3-5). Both fish and benthic macroinvertebrate data do not indicate adverse impacts
from GAF to the aquatic community downstream of the GAF discharge.

Table 3-4. GAF Reservoir Fisheries Assemblage Index Scores*
Station 2001 2002 2003 2005 2007 2008 2010 2011 AVG.
Downstream of GAF
CRM 240* 39 37 41 43 40 40 43 41 41

Upstream of GAF
CRM 249* 37 33 44 38 46 41 47 42 41

*Sampling reaches extended more than a river mile. The river mile listed is the nominal river mile for
the sampling site. RFAI Score Range: 12-21 (Very Poor), 22-31 (Poor), 32-40 (Fair), 41-50 (Good), or
51-60 (Excellent).
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Table 3-5. GAF Reservoir Benthic Macroinvertebrate Community Scores
Station 2010 2011
Downstream of GAF
CRM 239.3 27 29
CRM 242.0 31

Upstream of GAF
CRM 248.7 27
CRM 250.2 23 27

Reservoir Benthic Index Scores: 7-12 (“Very Poor”),
13-18 (“Poor”), 19-23 (“Fair”), 24-29 (“Good"), 30-35 (“Excellent”).

In addition to the Cumberland River, other potential aquatic resources were evaluated on the
GAF property. Streams, ponds, and WWCs within the proposed CCR landfill areas are
described above in Section 3.2.2. The intermittent streams could support aquatic life (insects)
during periods of flow but did not support a fish community.

No streams, ponds, or other aquatic resources were identified during a survey of the proposed
CRAC relocation property. No important aquatic resources were indentified.

3.3.2 Aquatic Threatened and Endangered Species

Data from the TVA Natural Heritage database indicated that one federally listed endangered
species (pink mucket) and nine state-listed aquatic species (eight fish and one snail) are known
to occur within a 10-mile radius and/or within Sumner County (Table 3-6). No federally
designated critical habitat segments are present within the project area. Of the species listed in
Table 3-6, only the pink mucket and lake sturgeon are likely to occur in the Cumberland River
adjacent to GAF. None are known to occur or are likely to occur in intermittent streams or
ponds within the project area. TWRA has been propagating pink muckets and other
endangered and threatened species in the CRAC facility located on the GAF plant site.

3.3.3 Vegetation

GAF lies completely within the Outer Nashville Basin of the Interior Plateau Ecoregion.
According to Griffith et al. (2001), the Interior Plateau is a diverse ecoregion extending from
southern Indiana and Ohio to northern Alabama. Rock types are distinctly different from the
coastal plain sands of western Tennessee, and elevations are lower than the Appalachian
region to the east.

The natural vegetation is primarily oak-hickory forest, with some areas of bluestem prairie and
cedar glades. The Outer Nashville Basin is composed of a rolling and hilly topography with
slightly higher elevations than the surrounding terrain. The region encompasses most all of the
outer areas of the generally noncherty Ordovician limestone bedrock. The higher hills and
knobs are capped by the more cherty Mississippian-age formations, and some Devonian-age
Chattanooga shale, remnants of the Highland Rim. Deciduous forest with pasture and cropland
are the dominant land covers (Griffith et al. 2001).
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Table 3-6. Federally and State-listed Aquatic Animal Species Reported Within 10 Miles
and/or Within Sumner County, Tennessee’

Element Federal State State

Common Name Scientific Name Rank2 Status®  Status® Rank®
Fishes
Bedrock Shiner Notropis rupestris E NMGT S2
Flame Chub Hemitremia flammea H NMGT S3
Frecklebelly Darter Percina stictogaster E NMGT S1
Lake Sturgeon Acipenser fulvescens E END S1
Orangefin Darter Etheostoma bellum E NMGT S3
Slenderhead Darter Percina phoxocephala E NMGT S3
Splendid Darter Etheostoma barrenense E NMGT S3
Teardrop Darter Etheostoma barbouri E NMGT S2
Mussels
Pink Mucket Lampsilis abrupta E END END S2
Snails
Ornate Rocksnail Lithasia geniculata H TRKD S3

@ Source: TVA Natural Heritage database, queried by C. Howard on 12/19/2012.

@ Heritage Element Occurrence Rank: E = extant record < 25 years old; H = historical record > 25 years old.

®) Status codes: END = endangered; NMGT = in need of management; TRKD = tracked by state natural
heritage program (no legal status).

@ State ranks: S1= critically imperiled; S2 = imperiled; S3 = vulnerable.

Field inspections conducted in February 2010 and April 2012 within the project footprint reveal
that the vegetation is a mixture of common native and nonnative herbaceous and woody
species. Approximately 45 percent of the GAF reservation can be classified based on plant
community vegetation types; the remaining 55 percent is being used for plant operation
activities and not considered in the vegetation discussion. The existing plant communities
observed within the proposed project area include herbaceous vegetation, evergreen forests,
mixed evergreen-deciduous forest, and scrub-shrub areas associated with wetlands.

Evergreen forest, in the form of planted loblolly pines, accounts for approximately four percent
of the area and is found near the tip of the peninsula south of the steam plant. These trees
appear to be about 50 to 60 years of age. The subcanopy vegetation is sparse with scattered
individuals of aromatic sumac, bush honeysuckle, flowering dogwood, hackberry, and wild black
cherry. The herbaceous layer is dominated by the invasive Japanese stiltgrass. Vines, such as
poison ivy and Virginia creeper, were abundant, and a few ferns (adder’s tongue, ebony
speenwort, and rattlesnake fern) were encountered. Several species of deciduous trees are
found along the edges of the pine plantation, including American sycamore, box elder,
sweetgum, and white ash.

Thirty-four percent of the project area occurs as evergreen-deciduous forest dominated by
eastern red cedar and several oak and hickory species (black oak, chestnut oak, northern red
oak, pignut hickory, shagbark hickory, southern red oak, and white oak). In addition, coral
berry, flowering dogwood, hackberry, red maple, sugar maple, white ash, and winged elm are
common understory species. The shrub layer contained the invasive species autumn olive,
bush honeysuckle, Chinese privet, Japanese honeysuckle, along with stiff dogwood and various
species of blueberries. Areas not dominated by invasive shrubs and poison ivy contained a
number of native herbaceous flowering plants and ferns. Examples of these include aborted
buttercup, adder’s tongue fern, baby blue-eyes, blunt-lobe woodsia, ebony spleenwort, green
dragon, hound tongue, Jack-in-the-pulpit, and lyre-leaf sage.
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The remaining one percent of the project area can be classified as scrub-shrub communities
commonly associated with pre-emergent wetlands. Black willow, button-bush, silky and stiff
dogwood, and tag alder occur in these areas along with cattails, rushes, sedges, and various
grass species. There are no uncommon terrestrial plant communities, designated critical plant
habitat, or otherwise noteworthy botanical areas occurring on or adjacent to the GAF.

Invasive Plants

Most lands in and around the TVA power service area have been affected by introduced
nonnative plant species. Nonnative plants are known to occur across southern Appalachian
forests, accounting for 15 to 20 percent of the documented flora (USFS 2008). According to
NatureServe (2012), invasive nonnative species are the second leading threat to imperiled
native species. Not all nonnative species pose threats to our native ecosystems. Many species
introduced by European settlers are naturalized additions to our flora and considered to be
nonnative noninvasive species. These “weeds” have very little negative impacts to native
vegetation. Examples of these are Queen Anne’s lace and dandelion. However, other
nonnative species are considered to be invasive species and do pose threats to the natural
environment. EO 13112 defines an invasive species as any species, including its seeds, eggs,
spores, or other biological material capable of propagating that species, that is not native to that
ecosystem and whose introduction does or is likely to cause economic or environmental harm or
harm to human health (U.S. Department of Agriculture 2007).

Invasive plants infest under and beside forest canopies and occupy small forest openings,
increasingly eroding forest productivity, hindering forest use and management activities, and
degrading diversity and wildlife habitat. They occur as trees, shrubs, vines, grasses, ferns, and
forbs. Some have been introduced into this country accidentally, but most were brought here as
ornamentals or for livestock forage. These exotic plants arrived without their natural predators
of insects and diseases that tend to keep native plants in natural balance and are able to
outcompete native vegetation for available resources such as nutrients, space, and water (Miller
2003). Much of the native vegetation within and surrounding GAF has been altered by previous
land use history, and invasive species are abundant throughout the area. Commonly
encountered invasive species include, but are not limited to, autumn olive, Bermuda grass, bush
honeysuckle, Chinese privet, crown vetch, Japanese honeysuckle, Japanese stilt grass,
Johnson grass, mimosa, multiflora rose, and sericea lespedeza.

Endangered and Threatened Plants

A review of the TVA heritage database indicates that one federally listed plant (Spring Creek
bladderpod) and three state-listed plants are known to occur within 5 miles of GAF (Table 3-7).
In addition, a record of leafy prairie clover, a federally listed endangered species is reported
from Sumner County. All species found within 5 miles of the project area occur across the
Cumberland River in Wilson County. TVA biologists conducted field surveys in February 2010
and April 2012. No endangered, threatened or rare plants or habitats to support them were
observed.
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Table 3-7. Plant Species of Conservation Concern Within Five Miles of
GAF and Federally Listed Species from Sumner County, Tennessee
Common Name Scientific Name F-status S-rank/Status
Beak Grass Diarrhena obovata -- S1/SPCO
*Leafy Prairie Clover Dalea foliosa LE S1S2/END
Spring Creek Bladderpod Lesquerella perforata LE S2/END
Water Stitchwort Arenaria fontinalis - S3/THR

*Federally listed species known for Sumner County but not within five miles of the project.

Federal status abbreviations: LE = endangered.

State status abbreviations: END = endangered; SPCO = special concern.

State rank abbreviations: S1 = extremely rare and critically imperiled in the state with five or
fewer occurrences, or very few remaining individuals, or because of some special condition
where the species is particularly vulnerable to extirpation; S2 = imperiled with 6 to 20
occurrences; S3 = rare or uncommon with 21 to 100 occurrences; S#S# = denotes a range
of ranks because the exact rarity of the element is uncertain (e.g., S1S2).

3.34 Natural Areas

Natural areas include ecologically significant sites; federal, state, or local park lands; national or
state forests; wilderness areas; scenic areas; WMAs; recreational areas; greenways; trails;
Nationwide Rivers Inventory (NRI) streams; and wild and scenic rivers. Managed areas include
lands held in public ownership that are managed by an entity (e.g., TVA, U.S. Department of
Agriculture [USDA], United States Forest Service, State of Tennessee, and Sumner County) to
protect and maintain certain ecological and/or recreational features. Ecologically significant
sites are either tracts of privately owned land that are recognized by resource biologists

as having significant environmental resources or identified tracts on TVA lands that are
ecologically significant but not specifically managed by TVA’s Natural Areas program. NRI
streams are free-flowing segments of rivers recognized by the NPS as possessing remarkable
natural or cultural values. Seven natural areas occur in the vicinity of GAF (Figure 3-3).

Following are descriptions of the natural areas in the vicinity of GAF. The numbering aligns with
the numbered labels in Figure 3-3.

1. GAF Plant Property. Most of this area is designated as the Gallatin Steam Plant
Wildlife Management Area.

2. Gallatin Steam Plant Heronry (located 0.14 mile west of GAF’s proposed barge
offload) is an ecologically significant site located on a small island in the reservoir.
This site has historically been utilized by Great Blue Herons for nesting activities, but
activity is not current at this time.

3. Old Hickory State WMA (located approximately 0.2 mile east of GAF) managed by
TWRA for small and large game, including waterfowl, is located along the shoreline of
the reservoir. Old Hickory State Wildlife Management Area is adjacent to the
proposed CCR Landfill.
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Figure 3-3.  Natural Areas in the Vicinity of GAF. See the text for descriptions of the
numbered areas.

4. Old Hickory Lake Reservation (located adjacent to GAF property) is managed by
USACE, extends from the dam at Cumberland River RM 100 upstream to Cordell Hull
Lock and Dam. This reservoir is adjacent to the GAF property.

5. Bledsoe Creek State Park (located 2.9 miles east of the GAF property) is a 164-acre
site managed by the State of Tennessee Division of State Parks, is located on the
Bledsoe Creek embayment of the Old Hickory Lake, and offers several public
recreation opportunities such as boating, camping, fishing and hiking.
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6. Bledsoe Creek NRI stream (located 2.0 miles northeast from GAF) in Sumner County
is designated by the U.S. National Park Service as an NRI stream from RM zero (0) at
Old Hickory Lake to RM 14 at Bethpage and is noted for its scenic, recreational,
geological, fisheries, wildlife, historical, and cultural values. The mouth of this stream
empties into the Cumberland River approximately 2.0 miles northeast of the GAF

property.

7. Sumner County Park (located 2.6 miles west of the GAF reservation) is located along
the shoreline of the reservoir. This park, managed by Sumner County, is open to the
public for recreation.

Most of the GAF plant reservation is designated as the Gallatin Steam Plant WMA by TWRA
under terms of a 60-day revocable lease from TVA. The Gallatin WMA (Figure 3-4) is managed
by TWRA for hunting within specified hunting zones; only deer and turkey can be hunted and
only with archery equipment. A special permit issued by TWRA is required to hunt on the WMA
and 639 permits were issued for the 2012-2013 hunting season (TWRA 2013). TWRA
maintains boundary markers for the WMA. Other than boundary maintenance and a prescribed
burn several years ago, there are no active management activities on the WMA.

From at least the 1970s into the 1990s, the WMA was also regularly utilized for wildlife
observation, particularly birdwatching, with public access granted by permission from GAF Plant
personnel. The ash ponds, and to a lesser extent the stilling ponds, are used by shorebirds
during migration and by waterfowl throughout much of the year, but especially during the winter.
Public access for wildlife observation has been restricted since 2008 due to security and safety
concerns. Approximately 21 parties have requested access to the WMA for wildlife observation
since 2008 (Gray 2012).

About 229 acres of the plant site and WMA are open to hunting (Figure 3-4). The area open to
hunting was reduced from over 900 acres to the current 229 acres when the WMA lease was
renewed effective December 31, 2011 (TWRA 2012). Before 2012, the area within the Rail
Loop and some adjacent areas were open for hunting. These areas were closed for hunting
during 2012 to minimize potential conflicts and safety concerns due to the frequent presence of
personnel in the area conducting sampling and surveys necessary to evaluate the feasibility of
the area for the proposed landfills.

Most of the WMA, including the area of the proposed landfills, is second growth mixed
evergreen-deciduous forest with interspersed stands of planted loblolly pine. Ash and stilling
ponds also make up a significant portion (325 acres) of the WMA. The ash ponds generally
contain shallow water, large areas of exposed, unvegetated ash, and smaller areas of emergent
herbaceous vegetation including cattail, cut-grass, and bulrush. The stilling ponds tend to
contain deeper water and little vegetation.
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Figure 3-4. Areas on the GAF Plant Site Open to Hunting in 2012
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3.35 Terrestrial Animals

Habitats within the project footprint and the surrounding areas of the GAF have been heavily
impacted by previous residential and industrial practices. Much of the project area is either
already devoid of natural vegetation (office areas, laydown and steel yards, stockpile locations,
FGD and SCR sites) or consists of early successional habitats dominated by herbaceous
vegetation (construction parking, transport routes, portions of landfill area, stockpile locations).
Forested habitats (landfill, the proposed CRAC facility relocation site) include both mixed
evergreen-deciduous forest and evergreen forest. See Section 3.3.3 for a more detailed
description of the various plant communities.

Early successional habitats consist of maintained lawns, fields, TL ROWSs, and areas on either
side of existing roadways. These habitats are capable of supporting many common bird
species, such as common yellowthroat, field sparrow, song sparrow, indigo bunting, eastern
meadowlark, wild turkey, red-winged blackbird, Carolina wren, mourning dove, and white-eyed
vireo. White-tailed deer, eastern cottontail, striped skunk, and rodents such as white-footed
mouse are also frequently associated with early successional habitats. Reptiles found in this
habitat include northern black racer, black rat snake, and pine snake.

Habitat on the southern end of the GAF reservation is evergreen forest in the form of plante