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Executive Summary

ES.1 Introduction

The Tennessee Valley Authority (TVA) has conducted a comprehensive Reservoir Operations
Study (ROS) to determine whether changes in how it operates the Tennessee River system
would produce greater overall public value for the people of the Tennessee Valley. TVA, the
U.S. Army Corps of Engineers (USACE), and the U.S. Fish and Wildlife Service (USFWS) have
cooperated to prepare this Final Programmatic Environmental Impact Statement (FEIS) for the
ROS. Representatives of other agencies and members of the public participated in this process
by attending public meetings and providing comments on the scope of the document and the
Draft Programmatic Environmental Impact Statement (DEIS). TVA also established two
groups—a 17-member Interagency Team and a 13-member Public Review Group (IAT/PRG)—
to ensure that agencies and members of the public were actively and continuously involved
throughout the study. As the lead agency, TVA was primarily responsible for the preparation of
this document.

Following public and agency review and comment on the DEIS, TVA has prepared a response
to comments and a set of recommendations—the Preferred Alternative—which is included in
this FEIS. After receiving comments on this FEIS, the TVA Board of Directors (Board) will
decide whether TVA'’s reservoir operations policy will be changed and the nature of the change.
In making its decision, the Board will consider the recommendations of TVA staff, this FEIS,
public comments, and other factors. The Board will make a decision following the Notice of
Availability of this FEIS and after consideration of public comments on the FEIS. The final
decision will be documented in a Record of Decision and made available to the public.
Decisions made by other federal agencies would be appropriately documented by the
respective agency.

ES.2 Background

The Tennessee Valley Authority is a multi-purpose federal corporation responsible for managing
a range of programs in the Tennessee River Valley (the Valley) for the use, conservation, and
development of the water resources related to the Tennessee River. In carrying out this
mission, TVA operates a system of dams and reservoirs with associated facilities—its water
control system (Figure ES.2-01). As directed by the TVA Act, TVA uses this system to manage
the water resources of the Tennessee River for the purposes of navigation, flood control, power
production. Consistent with those purposes, TVA uses this system to improve water quality and
water supply, and provide recreational opportunities and a wide range of other public benefits.

Public participation in the ROS EIS began in January 2002, when TVA mailed letters describing
the ROS to over 60,000 stakeholders across the Valley and TVA Power Service Area, including
representatives of agencies and Indian tribes that might be affected or interested. On

February 25, 2002, TVA published a notice in the Federal Register, indicating the agency’s
intent to prepare a programmatic EIS on its reservoir operations policy and inviting interested
parties to comment on its scope.

Tennessee Valley Authority ES-1
Reservoir Operations Study — Final Programmatic EIS



BOIY 99IAIOS JOMOd VAL PUB PAYSISIBAA JOAIY 99SS8UUd] L0-Z'ST 24nbi4

108loid ebeioyg Ateinqgli] *
108l01d JoAry-jo-uny Alelnqgu] ¢

109l014 obelO)S WLlsuUle +

10l01d JoAIY-jo-Uny Walsulep x

jue|d |Isso] @ BalY 92IAI9S JoMod VAL D

jue|d Jes;onN WM sanD Jofely (O paysieiep) JSAIY 98S8UUD | « e o

sOINIEN TN W
00l S/ 0S S¢S¢l o2 safiw
5 -
\
/r
|\
bl
\
\
\
VO /
: \
//// /
"
Ny,
/.r
,/
0S )
/,
A,
Ny,
Ry
I - 2
; DI NIt
| £ IO~ fg 220208 il e
\ e T ] (DeBooueleyd
7 p (" 5BSseMITS L# 98600 4" ebneweoly
y I \w_;oﬂ_mm%ﬁwm' sy
§ v
PUSHORX A L rea sue
S easnemd

ON

al
oov_o%m: ¢

JNGIAA ot dw u
|0 ..
uojsjoH$no, 1 oried 4g.
\\V
o -
N N

,

M,

unopno- sfje j1eaio
\l OJ[IAX0U) ", mm? uoysbury|
5P selp R Ol it
R ling

'€00¢C Bjep VAL :8dInog
alenbs Q06'QF PUE SBIIUNOD G | SISA0D POYSISIBAA JOAIY 89SSBUUD| BU) pue
so|lw a1enbs 0O‘0g8 pUB SORUNOD LOZ *ﬂm>oo BalY 921G JOMOd VAL 8] :SJON

%9010 1eog ST, |
xmgoavum? |

e ORI,

st

#:méoz

as|peied

ON

Tennessee Valley Authority

Reservoir Operations Study — Final Programmatic EIS

ES-2



Executive Summary

During the 2-month comment period, more than 1,300 members of the public attended

21 community workshops held across the region; and several thousand wrote letters or
submitted comments to TVA by mail, e-mail, fax, or telephone. When the comment period
closed on April 26, 2002, TVA had received more than 6,000 individual comments, copies of
form letters from approximately 4,200 individuals, and petitions signed by over 5,400 individuals.
In addition, 3,600 residents in the TVA Power Service Area responded to a random telephone
survey conducted by an independent research firm. The telephone survey was designed to
sample a representative cross section of the populace served by TVA. TVA posted a copy of
the DEIS on its web site and distributed approximately 1,500 copies to affected tribal
governments, agencies, organizations, and individuals in July 2003. The Notice of Availability of
the DEIS was published in the Federal Register on July 3, 2003. The comment period closed
on September 4, 2003, but TVA continued to accept comments through mid-October from tribes
and persons informing the agency that their comments would be late.

Including form letters and petitions, TVA received a total of 2,320 sets of comments on the
DEIS. These sets of comments included input from almost 7,000 individuals, 7 federal
agencies, 14 state agencies, 1 tribal government, and other groups and organizations. TVA has
carefully reviewed and responded to all of the substantive comments on the DEIS, and used this
input to improve the content of the FEIS.

The purpose of the ROS is to enable TVA to review and evaluate its reservoir operations policy
to determine whether changes in the policy would produce greater public value. TVA'’s reservoir
operations policy guides the day-to-day operation of the Tennessee River system. It affects
how much reservoir levels rise and fall, when changes in reservoir levels occur, and the amount
of water flowing through the reservoir system at different times of the year. The policy sets the
balance of trade-offs among competing uses of the water in the system.

Changing TVA's reservoir operations policy would modify the present balance among the
various operating objectives for the system. These modifications would involve changing the
existing reservoir system operating guidelines. In addition, because TVA receives no
appropriations (money) from Congress, changes to its operations policy that require additional
capital or operating expenditures would need to be funded by TVA or others.

TVA has periodically changed and adjusted its reservoir operations policy to achieve greater
overall value for the public. Past policy changes reflected factors such as the public’s changing
needs and concerns, requests from citizens and regional groups, environmental quality issues,
changes in the power industry, and TVA’s own mission and planning needs. The reservoir
operations policy also reflects a growing experience and understanding of the challenges and
limitations imposed by annual variations in rainfall and runoff, especially during droughts and
floods.

The last major evaluation of the environmental and socioeconomic impacts of TVA’s reservoir
operations policy was included in the Tennessee River and Reservoir System Operation and

Tennessee Valley Authority ES-3
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Planning Review EIS, also known as the Lake Improvement Plan, which was completed in
1990. In 1991, the Board approved changes that included extending reservoir levels on

10 tributary reservoirs to August 1 in order to increase recreational opportunities. TVA also
increased minimum flow requirements for many of its mainstem and tributary projects, and
began a program to increase dissolved oxygen (DO) concentrations in the releases from
16 TVA dams. Following that evaluation, TVA continued to receive requests for changes to
reservoir levels and other operations. As more and more users requested studies for their
particular reservoir or tailwater, TVA decided that a piecemeal approach raised questions of
fairness in how each reservoir would be treated. A comprehensive review was needed to
examine the effects of changes in the reservoir operations policy on all of the operating
objectives for the system across the entire TVA region.

ES4 Scope of the ROS

TVA owns or operates 49 dams and reservoirs (called projects) in the Tennessee River and
Cumberland River watersheds. The scope of the ROS EIS included evaluating the operations
of 35 of these projects—projects for which TVA schedules water releases and reservoir levels in
accordance with its reservoir operations policy. The remaining 14 projects not included in the
ROS are one pumped storage project and several small water retention dams that are
essentially self-regulating. These projects have little impact on the operation of TVA’s water
control system. In addition, physical removal of or major structural modifications to TVA dams
and power plants was not included in the scope of the EIS.

The geographic area potentially affected by changes in the reservoir operations policy includes
the Tennessee River watershed and the larger TVA Power Service Area. This area covers
almost all of Tennessee and parts of Alabama, Kentucky, Georgia, Mississippi, North Carolina,
and Virginia. The Tennessee River watershed includes 129 counties and encompasses 40,900
square miles; TVA’'s Power Service Area comprises 201 counties and covers approximately
80,000 square miles. Analyses of some resource areas (e.g., Navigation and Air Quality)
included parts of the Ohio and Mississippi River systems and other areas outside the Valley and
TVA Power Service Area to ensure a comprehensive analysis.

As is typical of water resource planning and management studies of this type, the ROS and this
EIS used a long-range planning horizon (to the year 2030).

ES-4 Tennessee Valley Authority
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The scoping process for the EIS identified a broad range of issues and values to be addressed
and alternatives to be evaluated in the ROS. Overall, the public placed a high value on
recreation, a healthy environment, production of electricity, flood control, and water supply.
After all public feedback was evaluated, TVA identified 11 major issues for evaluation in the EIS
(Table ES-01). Other issues typically addressed in EISs were also incorporated into the
analysis of each policy alternative.

Table ES-01

Public Feedback Provided during the Scoping Process

Major Issues

Concerns Expressed by the Public

Reservoir and downstream
water quality

Dissolved oxygen concentrations, temperature, ammonia levels, wetted
area (the area of river bottom covered by water), velocity, algae, and
waste assimilation capacity

Environmental resources

Aquatic resources, shoreline erosion and sedimentation, visual
resources, cultural resources, federal- and state-listed species,
wetlands, vegetation, wildlife, and ecologically significant areas

Reservoir pool levels

Reservoir pool elevations and the annual timing of fill and drawdown,
and their effects on reservoir recreation, property values, and aesthetics

Recreation flows

TVA'’s ability to schedule releases for tailwater recreation, including
fishing, rafting, canoeing, and kayaking

Economic development

Recreation, property values, navigation, power supply, and water supply

Water supply

Reservoir and downstream intakes and potential inter-basin transfers

Navigation

Impacts on channel depth, speed of currents, and water levels

Flood risk on regulated
waterways

Available reservoir space for storing floodwaters, how fast space can be
recovered after a flood, and costs related to property damage and jobs
lost or disrupted

Power reliability

Availability of cooling water at coal-fired and nuclear plants, fuel delivery
by barges for coal-fired plants, and restrictions on hydropower
production during critical power demands

Cost of power

Hydropower production, including total megawatt hours, seasonal
availability, and value during high-cost periods

Capital costs

Changes to reservoir operations, including modifications and upgrades
to—as well as additions to and removal of, various structures and
equipment

Tennessee Valley Authority
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To develop, screen, and select a range of policy
alternatives for detailed evaluation, TVA established a set
of objectives incorporating the issues that were identified
by the public and interested parties during the scoping
phase. TVA also considered other objectives, such as
reducing the cost of treating water for municipal and
assimilation-capacity uses, maintaining existing dam
safety margins, and improving air quality.

ES.7 Alternatives Considered

The National Environmental Policy Act (NEPA) requires
that TVA evaluate a reasonable range of alternatives and
the alternative of taking no action. For the purposes of the
ROS EIS, a policy alternative refers to a set of system-
wide operational changes that would re-balance the TVA
reservoir system to emphasize certain operating
objectives, such as increased opportunities for recreation,
hydropower production, or navigation. To be considered
reasonable, an alternative was required to be capable of
adjusting the balance of operating objectives in response
to expressed public values; continuing basic reservoir
system benefits of flood control, navigation, and power
production; and being environmentally, economically, and
technically feasible.

OBJECTIVES IDENTIFIED
DRING SCOPING FOR THE ROS EIS

Supplying low-cost, reliable electricity
Increasing revenue from recreation

Reducing flood risk and flood-related
damages

Lowering the cost of transporting
materials on the commercial
waterway

Providing enough water for municipal,
agricultural, and industrial purposes

Improving recreation on reservoirs
and tailwaters

Improving water quality in reservoirs
and tailwaters

Improving aquatic habitat in reservoirs
and tailwaters

Minimizing erosion of reservoir
shoreline and tailwater riverbanks

Increasing protection for threatened
and endangered species

Protecting and improving wetlands
and other ecologically sensitive areas

Protecting and improving the scenic
beauty of the reservoirs

Eight reservoir operations policy alternatives (seven policy alternatives and the Base Case)
were selected for detailed evaluation in the DEIS. The Preferred Alternative was created after
extensive public review of the DEIS and additional analyses. The goal was to enhance public
value while minimizing impacts on the environment and other operating objectives. The
Preferred Alternative combines and adjusts elements of the alternatives identified in the DEIS to
preserve desirable characteristics and to avoid or reduce adverse impacts associated with those
alternatives in order to create a more feasible, publicly responsive alternative. The following
sections summarize the reservoir operations of each policy alternative. The alternative names
reflect their primary emphasis, but each alternative was designed to achieve multiple objectives.

ES.7.1 Base Case

As required by NEPA, the Base Case (the No-Action Alternative) documents the existing
reservoir operations policy against which the policy alternatives were compared. Under the
Base Case, TVA would continue to fill tributary reservoirs to summer pool levels by June 1,
restrict drawdown during June and July, and begin unrestricted drawdown on August 1. Fill and
drawdown dates, and target elevations for mainstem reservoirs would not change. TVA would

ES-6
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maintain the 2-foot normal winter
operating range on mainstem
reservoirs. Established minimum
flows, including 13,000 cubic feet
per second (cfs) bi-weekly average
minimum flows at Chickamauga
Reservoir from June to August,
would continue. TVA would also
continue recreation releases below
Watauga/Wilbur, Apalachia, Tims
Ford, Ocoee #2, and Ocoee #3
Reservoirs.

The Base Case also involves a
number of other actions that would
occur regardless of changes in the
reservoir operations policy. These
actions include existing water use
patterns, taking into account
increasing water supply demand in
the future (through 2030);
modernization and automation of
TVA'’s hydro plants; operation of
Browns Ferry Unit 1 and continued
operation and uprate of Units 2 and
3; and operation of the
Tennessee-Tombigbee Waterway
at full capacity.

ES.7.2 Reservoir Recreation
Alternative A

Reservoir Recreation Alternative A
would extend the summer pool
period and delay unrestricted
drawdown on 10 tributary
reservoirs (Blue Ridge, Chatuge,
Cherokee, Douglas, Fontana,
Hiwassee, Nottely, Norris, South

Process for Development
of Alternatives

Conducted public outreach to identify public’s preferred
reservoir operation priorities

Compiled comments received during public scoping about
suggested changes to the reservoir operations policy

Identified major and minor issues
Compiled operating options suggested by the public

Developed, screened, and evaluated 65 preliminary policy
alternatives

Eliminated from further consideration those alternatives that did
not meet operating objectives or were not practicable

Formulated condensed set of 25 preliminary alternatives

Obtained Interagency Team and Public Review Group review
and comment on the condensed set of 25 preliminary
alternatives

Revised condensed set of 25 preliminary alternatives and
developed a refined set of 25 alternatives

Modeled the refined set of 25 alternatives to confirm technical
and economic feasibility

Screened and narrowed the number of alternatives to be
considered by combining similar alternatives and bounding the
range of possibilities

Selected eight alternatives for further consideration (the Base
Case and seven policy alternatives)

Reexamined the eight alternatives to determine whether any
additional operating objectives or policy elements should be
included

Analyzed and discussed the eight alternatives in the DEIS
Compiled and reviewed comments on the DEIS

Conducted additional analyses and developed a series of
blended alternatives leading to the development of the
Preferred Alternative, which is analyzed in this FEIS

Holston, and Watauga) until Labor Day (a month longer than under the Base Case). For Great

Falls, the summer fill period would be completed by Memorial Day. On six mainstem reservoirs
(Chickamauga, Guntersville, Kentucky/Barkley, Pickwick, Watts Bar, and Wheeler), the summer
pool period would be extended to August 1 and then reduced by 1 foot from August 1 through

Labor Day.

Tennessee Valley Authority
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To maintain summer pool levels, reservoir releases during the summer pool period would be
generally limited to those necessary to meet project and system minimum flow requirements’
and to maintain flood storage allocation. However, the bi-weekly average releases from
Chickamauga Reservoir would be increased and limited to 25,000 cfs weekly average from
August 1 to Labor Day, providing sufficient flow throughout the reservoir system to minimize
additional derating of nuclear and fossil power plants located on the reservoirs.

Under Reservoir Recreation Alternative A, the winter flood guide levels would be increased on
10 tributary reservoirs (Blue Ridge, Chatuge, Cherokee, Douglas, Hiwassee, Nottely, Norris,
South Holston, Tims Ford, and Watauga) to the pool level targeted to be reached by March 15
under the Base Case. On five mainstem reservoirs (Fort Loudoun, Watts Bar, Chickamauga,
Wheeler, and Pickwick), the minimum winter elevation would be raised by 2 feet, and the typical
2-foot winter fluctuating zone under the Base Case would be reduced to 1 foot for these five
mainstem reservoirs under Reservoir Recreation Alternative A.

ES.13 Reservoir Recreation Alternative B

Reservoir Recreation Alternative B is similar to Reservoir Recreation Alternative A. Targeted
summer pool levels would be extended to Labor Day on 10 tributary reservoirs (Blue Ridge,
Chatuge, Cherokee, Douglas, Fontana, Hiwassee, Nottely, Norris, South Holston, and
Watauga) by delaying the beginning of unrestricted drawdown to Labor Day. On six mainstem
reservoirs (Chickamauga, Fort Loudoun, Guntersville, Kentucky/Barkley, Pickwick, Wheeler,
and Watts Bar), the summer pool elevations would be extended to Labor Day (as compared to
August 1 under Reservoir Recreation Alternative A). In contrast to Reservoir Recreation
Alternative A, Reservoir Recreation Alternative B would have no allowance for mainstem
drawdown between August 1 and Labor Day.

For Reservoir Recreation Alternative B, the method of flood storage allocation would be
changed to provide adequate storage for the 7-day, 500-year inflow?. Reservoir releases would
be limited to only minimum flows from June 1 to Labor Day. Chickamauga Reservoir minimum
releases would remain at 13,000 cfs (the Base Case).

! System minimum flows are indicators of total flow through the system to meet specific system
requirements for navigation, water supply, waste assimilation, and other benefits—including the
assurance that adequate cooling water is provided to reduce derates at TVA'’s nuclear and coal-fired
plants. System minimum flows are measured at the Chickamauga, Kentucky, and Pickwick Dams, and
other locations. These flows include a bi-weekly average minimum flow in summer and a daily average
minimum flow in winter. If the total of the project minimum flows plus any additional runoff from the
watershed is insufficient to meet these system minimum flows, additional water must be released from
upstream reservoirs to make up the difference.

’The 7-day, 500-year flood storage allocation for a given reservoir is the flood storage volume required to
store the maximum 7-day average local inflow for a storm with a probability of occurrence in any given
year of 0.002 (commonly referred to as the 500-year flood). The storage volume required for a specific
reservoir assumes no releases from upstream projects.

ES-8 Tennessee Valley Authority
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In most cases, winter reservoir levels on tributary reservoirs would be higher, but by an amount
that would vary among reservoirs depending on storage needed for the 7-day, 500-year inflow.
On mainstem reservoirs, the minimum winter elevation would be raised 2 feet where possible.
The typical 2-foot winter fluctuating zone under the Base Case would be reduced to 1 foot for
these mainstem reservoirs under Reservoir Recreation Alternative B.

ES.74 Summer Hydropower Alternative

Under the Summer Hydropower Alternative, unrestricted drawdown would begin immediately
after June 1 to increase power production and flood storage volume on both tributary and
mainstem reservoirs.

Under the Summer Hydropower Alternative, the method of flood storage allocation would be
revised to provide adequate storage for inflow for the 7-day, 500-year storm—allowing flood
guides on tributary reservoirs to be raised in some cases. Weekly average releases from
Chickamauga Reservoir would be increased to 35,000 cfs (compared to 13,000 cfs bi-weekly
average under the Base Case). The only scheduled tailwater releases would occur at Ocoee #2
Reservoir.

ES.1.5 Equalized Summer/Winter Flood Risk Alternative

The principal changes to system operations under the Equalized Summer/Winter Flood Risk
Alternative would involve establishing year-round flood guides for tributary and mainstem
reservoirs that would vary by reservoir and month, depending on the anticipated runoff. These
flood guides would be based on a reservoir's capacity to store inflow from the critical-period,
500-year storm® and would equalize the level of flood risk in all seasons. For tributary projects,
a year-round flood guide would generally result in higher winter reservoir levels and lower
summer reservoir levels, compared to the Base Case. For mainstem projects, the guide curves
were modified to begin fill on April 1 and reach summer pool elevation by the end of May. A
year-round flood guide would generally result in increased winter reservoir levels and reduced
summer reservoir levels, in comparison to the Base Case.

Reservoir releases from June 1 to Labor Day would be limited to only those necessary to
maintain minimum flows. Releases from Chickamauga Reservoir would be increased from the
13,000-cfs bi-weekly average under the Base Case to a 25,000-cfs weekly average from
August 1 to Labor Day under the Equalized Summer/Winter Flood Risk Alternative.

ES.1.6 Commercial Navigation Alternative

Under the Commercial Navigation Alternative, changes to operations would primarily affect
mainstem reservoirs. Raising the winter flood guides by 2 feet on mainstem reservoirs, where

® The critical-period, 500-year storage for a given reservoir is the maximum storage volume required to
store the inflow from a storm, with a probability occurrence in any given year of 0.002 (commonly referred
to as the 500-year storm). The storage volume required for a specific reservoir also takes into account
the reservoir’s natural inflow/discharge and inflows from upstream projects.

Tennessee Valley Authority ES-9
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possible, would increase the navigation channel depth to 13 feet (providing an 11-foot
navigation channel with a 2-foot overdraft). The mainstem winter operating range would be
modified to allow only a 1-foot fluctuation on those mainstem reservoirs raised 2 feet in winter.

To further support navigation operations, minimum flows would be increased at several key
projects with major navigation locks. Specific instantaneous minimum flows, would be provided
at Kentucky, Pickwick, and Wilson Dams to reduce the difficulty of navigation at certain
locations. At Pickwick and Wilson Dams, these flows would also be tied to pool elevation. A
limitation on maximum flow (except in flood control situations) would be imposed at Barkley
Reservoir, when practical, to reduce high-flow navigation hindrances.

ES.1.1 Tailwater Recreation Alternative

Under the Tailwater Recreation Alternative, tailwater recreation releases would have higher
priority than maintaining water levels for reservoir recreation. This alternative would include
extending the summer pool period to Labor Day; changing winter tributary flood guides to the
7-day, 500-year storm inflow; and raising winter mainstem reservoir levels by 2 feet, where
possible. From June 1 to Labor Day, two types of reservoir releases would occur. Releases
would be made to maintain minimum flows, and additional releases would be scheduled to
increase tailwater recreational opportunities at a five projects (Apalachia, Norris, Ocoee #1,
South Holston, and Watauga/Wilbur).

ES.1.8 Tailwater Habitat Alternative

Under the Tailwater Habitat Alternative, the principal change to system operations would involve
releasing Base Case minimum flows or 25 percent of the inflow—whichever is greater—as a
relatively continuous minimum flow with no turbine peaking. Hydroturbine pulsing would
continue to be used to provide minimum flows. Minimum Operations Guides (MOGs) would be
eliminated on tributary reservoirs. Tributary and mainstem reservoirs would use operating guide
curves similar to the ones used under Reservoir Recreation Alternative A. Mainstem winter
operating ranges would be limited to 1 foot for those projects raised 2 feet in winter.

Under this alternative, reservoir releases into tailwaters would produce flows, water depths, and
velocities throughout the year that would be more similar to natural seasonal variability. Actual
flows, limits, and changes would be determined by the inflow conditions. During high inflows,
water would be released to keep elevations below the flood guides. During low inflows, existing
project minimum flows would be met. In the intermediate inflow ranges, 25 percent of the inflow
would be passed. Hydropower operations would occur when water is released from the dams.

ES.19 Preferred Alternative

Under the Preferred Alternative, each project would meet its own Base Case minimum flow
requirements and share the responsibility for meeting increased system minimum flow
requirements. After meeting those requirements, elevations on 10 tributary reservoirs (Blue
Ridge, Chatuge, Cherokee, Douglas, Fontana, Nottely, Hiwassee, Norris, South Holston, and
Watauga) would be maintained as close as possible to the summer flood guide from June 1

ES-10 Tennessee Valley Authority
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through Labor Day, resulting in restricted drawdown during this period. When rainfall and runoff
are insufficient to meet system flow requirements, the needed water would be released from the
upstream tributary reservoirs to augment the natural inflows, resulting in some drawdown of all
of these projects. This would be expected to occur in about 90 percent of the years.

Reservoir balancing guides established for each tributary storage reservoir would be used under
the Preferred Alternative to ensure that the proportional water releases for downstream system
needs are drawn from the tributary reservoirs equitably. A balancing guide is a seasonal
reservoir pool elevation that defines the relative drawdown at each tributary reservoir when
downstream flow augmentation is required. Subject to variations in rainfall and runoff across
the projects, and the necessity to ensure at least minimal hydropower capacity at each tributary
project (up to a water equivalent of 17 hours of use per week at best turbine efficiency from
July 1 through Labor Day), water would be drawn from each tributary reservoir so that elevation
of each reservoir would be similar relative to its position between the flood guide and the
balancing guide. Summer operating zones would be maintained through Labor Day at four
additional mainstem projects (Chickamauga, Guntersville, Pickwick, and Wheeler). Base Case
minimum flows, except for the increases noted below, and the DO targets adopted following
completion of the 1990 Lake Improvement Plan would continue to be met.

Subiject to flood control operations or extreme drought conditions, scheduled releases would be
provided at five additional tributary projects (Ocoee #1, Apalachia, Norris, Watauga/Wilbur, and
South Holston) to increase tailwater recreational opportunities. Under the Base Case,
recreational releases are not formally scheduled at these five projects and are made only after
other operating requirements have been met.

Under the Preferred Alternative, the weekly average system flow requirement from June 1
through Labor Day measured at Chickamauga Dam would be determined by the volume of
water in storage at 10 upstream tributary reservoirs relative to a system Minimum Operations
Guide (MOG). This guide is a seasonal storage guide that defines the combined storage
volume for those 10 tributary reservoirs (Blue Ridge, Chatuge, Cherokee, Douglas, Fontana,
Nottely, Hiwassee, Norris, South Holston, and Watauga). If the volume of water in storage is
more than the system MOG, the weekly average system flow requirement would be increased
each week from 14,000 cfs the first week of June to 25,000 cfs the last week of July. Beginning
August 1 and continuing through Labor Day, the weekly average flow requirement would be
29,000 cfs. If the volume of water in storage is less than the system MOG, only 13,000 cfs
weekly average flows would be released between June 1 and July 31, and only 25,000 cfs
weekly average flows would be released from August 1 through Labor Day. During normal
operations June through Labor Day, weekly average system flows would not be lower than the
amounts specified to ensure adequate flow through the system. Also, they would not be higher
than the specified amounts to maintain pool levels as close as possible to the flood guides on
10 tributary reservoirs. After periods of high inflow, higher flows would be released as
necessary to recover allocated flood storage space. Continuous minimum flows would be
provided in the Apalachia Bypass reach from June 1 through November 1.

Tennessee Valley Authority ES-11
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The winter flood guide levels would be raised on 10 tributary reservoirs (Boone, Chatuge,
Cherokee, Douglas, Fontana, Hiwassee, Norris, Nottely, South Holston, and Watauga) based
on the results of the flood risk analysis. On Wheeler Reservoir, the minimum winter elevation
would be raised by 0.5 foot to better ensure an 11-foot minimum depth in the navigation
channel. Steady water releases up to 25,000 cfs of flow would be provided as necessary at
Kentucky Dam to maintain a tailwater elevation of 301 feet. Great Falls Reservoir would be
filled earlier to reach full summer pool by Memorial Day. On Fort Loudoun, Watts Bar, and
Chickamauga Reservoirs, the fill period would follow the Base Case fill schedule during the first
week in April. Then, the fill schedule would be delayed to reach summer operating zone by mid-
May.

TVA considered a number of other possible actions during formulation of the policy alternatives.
They included actions that exist or could be implemented independent of changes in reservoir
operations policy, such as continuing operation of the Bear Creek and Normandy Projects under
existing guide curves, changes in hydroturbine ramping rates, and operations to support fish
spawning and improve habitat and biodiversity. TVA also considered but did not include a
number of other actions, including major structural modifications to dams, levee construction,
maintaining summer reservoir levels year-round, reducing minimum flows from tributary dams or
filling tributary reservoirs by March 1, and delaying drawdown until after October. Other actions
considered but not included in any of the policy alternatives were reducing the navigation
channel to 9 feet or dredging the navigation channel, strengthening TVA’s regulatory authority,
and constructing or relying on new alternative energy sources and incentives for energy and
water conservation. Some of these actions were not within the overall scope of the ROS, were
not feasible, would clearly result in unacceptable environmental impacts, or have been
considered in previous TVA studies.

ES.9 Potential Impacts and Comparison of Alternatives

Identifying and quantifying the trade-offs between competing reservoir operating objectives were
essential to evaluating the policy alternatives. TVA performed a comprehensive environmental
and economic evaluation of each of the policy alternatives. Three separate evaluations were
performed—one with respect to the objectives identified during from the public scoping process
(see Table ES-02), a second to evaluate impacts on each of the environmental resources (see
Table ES-03), and a third to calculate regional economic benefits (see Table ES-04).

ES.9.1 Ohjectives ldentified during Scoping

TVA conducted an extensive scoping process to obtain public input on future operations of the
water control system. The 12 operating objectives identified during scoping are identified in
Section ES.6. Table ES-02 shows the performance for each of the policy alternatives selected
for evaluation in relation to those objectives. This table shows how well each policy alternative
performed in relation to reservoir operating objectives important to the public. Changes in
power costs and flood damage are predicted to be in the range of 1 percent or less. Other
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sectors, however, may experience greater changes. The one sector of direct economic effects
that would increase for most alternatives is the change in recreation revenue. All of the
alternatives that include increased recreation benefits would increase revenue approximately
20 percent. The Summer Hydropower Alternative and the Commercial Navigation Alternative
would result in negative recreation revenues. In another category, shipper savings may be
increased by 4 percent under the Commercial Navigation Alternative.

£S.9.2 Impacts on Resource Areas

At a more detailed level, TVA analyzed 24 resource areas that reflect a wide range of issues
important to the residents of the Tennessee River basin. Table ES-03 (at the end of this
summary) presents the effects of the policy alternatives on each of these resource areas.

This assessment of impact was made using seven impact levels, including No Change, Slightly
Adverse/Slightly Beneficial, Adverse/Beneficial, and Substantially Adverse/Substantially
Beneficial. The extent, duration, and intensity determined the level of impact. In some cases,
the impact was listed as Variable for resources where impacts varied across the study area to a
degree that they could not be classified within a single impact level.

DEFINITIONS OF IMPACT
Level of Impact Description
No change Impact on the resource area is negligibly positive or negative but is barely

perceptible or not measurable, or confined to a small area; or the extent of the
impact is limited to a very small portion of the resource.

Slightly adverse/slightly Impact on the resource area is perceptible and measurable, and is localized; or its

beneficial intensity is minor but over a broader area and would not have an appreciable
effect on the resource. This also can refer to impacts with short duration and not
recurring.

Adverse/beneficial Impact is clearly detectable and could have an appreciable effect on the resource

area. Moderate impacts can be caused by combinations of impacts, ranging from
high-intensity impacts over a smaller area to small to moderate impacts over a
larger area. This also can occur with minor to moderate impacts that are recurring
over a period of years.

Substantially adverse/ Impact would result in a major, highly noticeable influence on the resource area—
substantially beneficial generally over a broader geographic extent and/or recurring for many years.
Tennessee Valley Authority ES-13
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Tables ES-02 and ES-03 present different but closely related information. Table ES-02 focuses
on the specific objectives identified by the public. Table ES-03 summarizes the results of
technical analyses of the 24 resource areas by specialists, using more detailed metrics,
modeling, and analysis. Table ES-02 is not derived directly from the more detailed results
presented in Table ES-03.

Reservoir Recreation Alternative A—Reservoir Recreation Alternative B—Tailwater Recreation
Alternative—Tailwater Habitat Alternative

These alternatives are similar in that they would produce benefits for recreational use of the
reservoirs, substantially increased visual quality, and other beneficial resource improvements.
However, these alternatives would also result in water quality impacts that would affect some
aquatic resources, increase erosion and related impacts on cultural resources, and adversely
affect the treatment of water supply. As a group, they represent a mixed set of impacts on
environmental resources.

This group of alternatives would change, to various degrees, reservoir levels and flows through
the reservoir system and their seasonal timing. These are the major factors driving the level of
beneficial or adverse impacts on aquatic systems, wetland systems, and shoreline conditions,
and the frequency and duration of thermal plant derates. Higher reservoir levels and reduced
flows through the system would result in a suite of adverse and beneficial changes to the
reservoir system. These would include some complex, inter-connected changes in the
environment.

Holding summer pool levels higher later into summer and fall would result in increased thermal
stratification in some reservoirs and in decreased water quality, low DO conditions, and
anoxia—depending on the reservoir. Decreased water quality would adversely affect some
aquatic resources and, at specific locations, threatened and endangered species. It would be
costly to mitigate the water quality impacts resulting in low DO in project releases, and some
impacts may be unavoidable.

Within this group of alternatives, Reservoir Recreation Alternative B, Tailwater Recreation
Alternative, and the Tailwater Habitat Alternative would result in the most adverse impact on
water quality because they would maintain summer pool levels longer and/or reduce flow
through the system in summer to a greater extent. Reservoir Recreation Alternative A would
achieve recreational and aesthetic benefits without the more substantial water quality impacts
that accompany the other alternatives in this group. Maintaining summer pool levels longer
would result in greater potential for shoreline erosion, with associated adverse effects on
cultural resources and some shoreline habitats. Under all these alternatives, increased erosion
would occur; erosion would be greatest under the Tailwater Habitat Alternative. Impacts on
cultural resources under these alternatives would be slightly adverse to substantially adverse.

The alternatives in this group would result in variable and adverse impacts on wetlands overall
because they would change the timing of inundation of various wetland, lowland, and shallow-
water habitats.
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Summer Hydropower Alternative and Equalized Summer/Winter Flood Risk Alternative

These alternatives are similar in the fact that they would produce few beneficial or substantially
beneficial environmental resource impacts overall within the TVA reservoir system but would
result in a number of substantially adverse environmental effects. The Equalized
Summer/Winter Flood Risk Alternative would produce benefits for private recreational use of the
reservoirs but little change is projected for public and commercial recreation use. It would have
slightly adverse impacts on scenic integrity. The Summer Hydropower Alternative would
produce substantially adverse impacts on private recreational use of the reservoirs and slightly
adverse impacts on public and commercial recreation use. It would have adverse impacts on
scenic integrity.

A suite of environmental resources would be adversely affected, especially under the Summer
Hydropower Alternative. Both the Summer Hydropower Alternative and the Equalized
Summer/Winter Flood Risk Alternative would result in substantial impacts on wetland resources.
The Summer Hydropower Alternative would result in additional adverse environmental impacts
on water quality in some tributary reservoirs, adverse impacts on several threatened and
endangered species, and water supply withdrawal structures and pumping costs.

These alternatives are similar in the fact that they would produce few changes in the balance of
beneficial or substantially beneficial impacts overall within the TVA system but also would result
in fewer adverse environmental effects than the other alternatives. The Commercial Navigation
Alternative would increase shipper savings, result in some slightly adverse impacts on wetland
plant communities, terrestrial ecology (use of flats and some bottomland hardwood wetlands),
and cultural resources. In general, the Commercial Navigation Alternative would not result in
any adverse effects on protected species and would provide beneficial effects on summer water
temperatures, minimum mainstem water levels, and increased stability of wetland habitats in
comparison to the Base Case.

After extensive public review of the DEIS and additional analyses, TVA developed a Preferred
Alternative. This alternative combines and adjusts elements of the alternatives identified in the
DEIS to preserve desirable characteristics and to avoid or reduce adverse impacts associated
with those alternatives. The Preferred Alternative establishes a balance of reservoir system
operating objectives that is more responsive to public values expressed during the ROS and
consistent with the operating priorities established by the TVA Act. Adjusting project flood
guides and delaying the complete filling of upper mainstem projects until May 15 would reduce
potential flood damage compared to all other alternatives except the Base Case. Based on
computer simulations, the Preferred Alternative would not result in increased flood damages
associated with flood events up to a 500-year magnitude at any critical location within the
Tennessee Valley, including Chattanooga. A flood event with a 500-year magnitude has a 1 in
500 chance of happening in any given year. Resolving flood risk issues was a central
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component in formulating the Preferred Alternative because reducing flood damage is one of
the most valuable benefits provided by the system. Except for the Base Case, all of the
alternatives evaluated in the DEIS would result in unacceptable increases in the risk of flooding
at one or more critical locations. The Preferred Alternative would also provide a more equitable
way of balancing pool levels among the tributary reservoirs, increase the minimum depth of the
Tennessee River navigation channel at two locations, and maintain power system reliability
while lessening impacts on delivered cost of power.

Under the Preferred Alternative, providing a longer duration of higher pool levels during summer
(June 1 through Labor Day) would result in a beneficial increase in recreational opportunities
and use of the reservoirs and tailwaters. Substantial beneficial increase in user days is
anticipated for private access sites, with a slightly beneficial increase in public user days. It
would also provide for more reliable recreational releases. Less fluctuation and longer duration
of higher pool elevations on tributary reservoirs would substantially increase the scenic integrity
of the reservoir system. The resulting reservoir pool elevations would produce slightly adverse
impacts on shoreline erosion and associated slightly adverse effects on cultural resources.

Under the Preferred Alternative, reservoir pool levels would be maintained in a manner that
continues to support wetlands extent, distribution, and habitat connectivity at levels similar to
conditions under the Base Case. The Preferred Alternative would reduce some of the adverse
impacts on flats, scrub/shrub, and forested wetlands that are associated with water levels being
held too long during the growing season, and would ensure timely seasonal exposure of flats
habitats important to migratory shorebirds and waterfowl at some of the more important
mainstem reservoirs. However, it would result in slightly adverse impacts on certain wetland
types and locations. In some cases, impacts may vary from year to year—depending on the
reservoir, annual rainfall conditions, and other factors. The Preferred Alternative would result in
slightly adverse effects on some protected species that occur in wetland habitats on most
reservoirs, but would result in effects similar to the Base Case with regard to protected species
on Kentucky Reservoir.

Compared to the Base Case, higher system flows would be required under the Preferred
Alternative June through Labor Day when the volume of water in storage is above the system
MOG. During normal operations in this period, weekly average system flows would not be
higher than these minimum requirements to maintain pool levels as close as possible to the
flood guides on 10 tributary reservoirs. Therefore, actual flows would be lower most of the time
during this period. The Preferred Alternative would have little effect on water quality in tributary
reservoirs. Effects would vary among mainstem reservoirs—some would have volumes of low
DO water similar to the Base Case and others a substantially larger volume. Effects on water
quality would be slightly adverse. The Preferred Alternative would maintain tailwater minimum
flows and DO targets while reducing impacts on reservoir water quality, as compared to some of
the other alternatives that hold summer pool levels longer, and would provide for more balanced
tributary reservoir levels across the system.
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The geographic scope of this study consists of the 201-county area bounded by the TVA Power
Service Area and the Tennessee River Watershed. In 2000, the ROS area population was 9.2
million, total employment was 5.4 million jobs, total personal income was $235 billion, and gross
regional product (GRP) was $275 billion (2002 dollars). The region attained these levels after
strong growth over the 1990s, outpacing national economic growth. Gross regional product,
population, employment, and income in the region grew at a faster rate than their national
counterparts during the same period.

Under the Base Case, regional economic growth is projected to continue to outpace national
economic growth over the rest of the decade. Overall, the region is projected to experience a
GRP increase of 3.2 percent per year, compared to 3.0 percent nationally, from 2000 to 2010.
Total employment is forecasted to grow at 1.2 percent while increasing at 1.0 percent nationally.
With this job growth and with the region remaining a desirable place to live, regional population
is also expected to continue to outpace national growth, increasing at 1.1 percent per year
versus 1.0 percent for the nation.

To determine the economic effects of an alternative reservoir operations policy as compared to
the Base Case, TVA evaluated several economic parameters. This evaluation integrated
changes to the cost of power, revenues from recreation, shipper savings from river
transportation, cost of municipal water supplies, and changes in property values into a measure
of overall effects on the regional economy. Table ES-04 shows the effect of each of the
reservoir operations policy alternatives as measured by change (from the Base Case) in the
GRP, which is the sum dollar value of all goods and services in the economy that is commonly
used as a broad measure of economic activity. The GRP includes direct economic effects, such
as changes in power costs, and also includes the ripple effect of changed power costs on other
economic sectors.

As measured by the GRP, only the Commercial Navigation Alternative is expected to positively
affect the regional economy. All other action alternatives are expected to result in a negative
regional economic effect. The actual magnitude of these effects, either negative or positive,
would be small as a percent of the GRP. Effects for 2010 are shown in Table ES-04. The
impacts for 2010 represent the effects after changes to the operations policy have been
absorbed into the regional economy.
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Table ES-04 Annual Economic Effects of Policy Alternatives Based
on Changes in Gross Regional Product (2010)
Equalized
Reservoir Reservoir Summer Summer/ | Commercial | Tailwater Tailwater Preferred
Recreation A|Recreation B| Hydropower | Winter Flood| Navigation | Recreation Habitat
Risk

Change [$13.6 [$32.5 [$43.2 [$76.5 $54.0 [$30.8 [$160.8 [$6.0

million] million] million] million] million million] million] million]
Percent of
gross -0.004 -0.01 -0.012 -0.02 0.02 -0.01 -0.043 -0.002
regional
product

Note: Brackets indicate negative values.

£S.9.4 Cumulative Impacts

Relevant future trends and other reasonably foreseeable projects and actions were used in
analyzing the cumulative impacts of changing TVA'’s reservoir operations policy. No material
cumulative impacts are expected for Dam Safety, Invasive Plants and Animals, Aquatic Plants,
Groundwater Resources, and Prime Farmland because changing TVA's system-wide
operations policy is not expected to result in effects that would overlap or accumulate with them.
The potential consequences of policy changes on Power and Navigation were determined to be
primarily economic. The modeling of economic changes integrates cumulative effects and the
results presented are cumulative in nature. Changes in TVA'’s reservoir system operations
policy could affect Land Use, but these effects are also primarily economic and were captured
by TVA's economic analyses. The cumulative effects of shoreline development were also
presented in TVA'’s earlier programmatic EIS assessing shoreline development, the 1998
Shoreline Management Initiative.

Changing TVA's reservoir operations policy could have potential for cumulative impacts on Air
and Climate, Water Quality, Water Supply, Aquatic Resources, Wetlands and Terrestrial
Ecology, Vectors (mosquito breeding habitat), Threatened and Endangered Species, Managed
Areas and Ecologically Significant Sites, Shoreline Erosion, Cultural Resources, Visual
Resources, Flood Control, and Recreation. Compared to the other action alternatives, these
potential cumulative effects would be avoided or substantially reduced under the Preferred
Alternative. Through detailed analysis in this FEIS, TVA has determined that most changes
under the Preferred Alternative would result in beneficial to slightly adverse impacts. Further,
TVA has identified potential mitigation measures to address the few adverse and substantially
adverse impacts associated with the Preferred Alternative.

ES.10 TUA's Preferred Alternative

Based on the evaluation included in this EIS, TVA staff will recommend that the TVA Board
implement the ROS Preferred Alternative. This alternative would establish a balance of
reservoir system operating objectives that is more responsive to values expressed by the public
during the ROS and consistent with the operating priorities established by the TVA Act.
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The Preferred Alternative would increase reservoir and tailwater recreation opportunities and
visual quality. Based on computer simulations, the Preferred Alternative would not result in
increased flood damage associated with flood events up to a 500-year magnitude at any critical
location within the Tennessee Valley, including Chattanooga. A flood event with a 500-year
magnitude has a 1 in 500 chance of happening in any given year. The Preferred Alternative
would provide a more equitable way of balancing pool levels among tributary reservoirs. The
Preferred Alternative would increase the minimum depth of the Tennessee River navigation
channel at two locations and would maintain power system reliability while lessening impacts on
the delivered cost of power compared to other alternatives.

The Preferred Alternative would maintain tailwater minimum flows and DO targets. Additionally,
it would lessen impacts on reservoir water quality, as well as shoreline erosion and its
associated adverse effects on cultural resources and some shoreline habitats—as compared to
Reservoir Recreation Alternative A, Reservoir Recreation Alternative B, the Tailwater
Recreation Alternative, and the Tailwater Habitat Alternative. Responding to flood control,
wetland, and wildlife concerns expressed by the USACE, the USFWS, state agencies, and
some members of the public, no changes in seasonal water levels on Kentucky Reservoir were
included in the Preferred Alternative.

Once the formulation of the Preferred Alternative was complete, TVA initiated consultations on
this proposed action with the USFWS regarding the Endangered Species Act and with the
seven State Historic Preservation Officers regarding the National Historic Preservation Act.
Results of the Endangered Species Act consultation (presented in Appendix G) indicate that
adoption of the Preferred Alternative would not jeopardize the continued existence of any listed
or candidate federal threatened or endangered species. The National Historic Preservation Act
consultations resulted in development of a Programmatic Agreement (presented in Appendix H)
that covers the identification and protection or mitigation of historic properties that could be
affected by adoption of the Preferred Alternative.

ES.1 Potential Mitigation Measures

A mix of monitoring and adaptive response is an important component of TVA’s programmatic
approach to mitigating potentially adverse to substantially adverse impacts under the Preferred
Alternative. TVA would continue its existing monitoring activities under its Reservoir Release
Improvement and Vital Signs Monitoring Programs to look for water quality and ecological
changes; with additional DO and temperature sampling at selected tailwater locations as
determined by Vital Signs monitoring. A Wetlands Monitoring Program would be established to
determine whether shifts of wetland plant communities occur as a result of extended water
levels. TVA would extend the existing Vector Monitoring Program to identify any increase in the
number of days that reservoir mosquito breeding habitat exists due to the extended time the
mainstem reservoirs are held up.

If analysis or monitoring indicates that DO concentrations are declining below DO target levels,
TVA would upgrade aeration equipment and operations at appropriate locations as necessary to
meet the DO target levels established by the Lake Improvement Plan. This could include
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increased oxygenation, upgrading existing equipment, or installing additional equipment. Such
measures would be initiated and completed within 1 year at Watts Bar and within 3 years at
other locations where established targets are not being met. If holding mainstem reservoir
levels up longer increases the number of days that reservoir mosquito breeding habitat exists
TVA would extend the duration of reservoir level fluctuations for mosquito control.
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1 Introduction

11 Introduction

The Tennessee Valley Authority (TVA) is a multipurpose federal corporation responsible for
managing a range of programs in the Tennessee River Valley (the Valley) for the use,
conservation, and development of the water resources related to the Tennessee River. In
carrying out this mission, TVA operates a system of dams and reservoirs with associated
facilities—its water control system (Figure 1.1-01). As directed by
the TVA Act, TVA uses this system to manage the water resources TVA RESERVOIR SYSTEM
of the Tennessee River for the purposes of navigation, flood control, OPERATING OBJECTIVES
power production and, consistent with those purposes, for a wide
range of other public benefits.

* Navigation

Flood control

TVA generates and distributes electric power to customers within its Power production
Power Service Area. The water control system has hydroelectric
generators and provides the cooling water supply for TVA’s coal-
fired and nuclear power plants located adjacent to TVA reservoirs.
TVA'’s power system and its management of water resources are
central components of sustainable economic development in the

Valley and TVA Power Service Area.

Water supply

Water quality

Recreation

Other objectives

TVA also has custody of and manages approximately 293,000 acres of land in the Valley, most
of which is along the shorelines of TVA reservoirs. TVA has established policies for the
development of reservoir shorelines and adjacent TVA lands (see Section 1.8). Development
and management of these lands and activities are influenced by reservoir levels and river flows.

TVA'’s reservoir operations policy guides the day-to-day operation of its water control system.
The reservoir operations policy sets the balance of trade-offs among competing uses of the
water in the system.

TVA has periodically evaluated the reservoir operations policy to respond to the values
expressed by the public. The last examination of the policy culminated in the issuance of TVA’s
Lake Improvement Plan in December 1990 (the Tennessee River and Reservoir System
Operation and Planning Review). TVA now is completing a comprehensive study of its reservoir
operations policy, the Reservoir Operations Study (ROS), to determine whether changes in the
policy could produce greater overall public value. With considerable involvement and advice
from the public and interested federal and state agencies, TVA staff analyzed and reviewed a
wide range of policy alternatives for its water control system. Staff is recommending appropriate
changes in the reservoir operations policy to the TVA Board of Directors (the Board). A decision
by the Board to change the reservoir operations policy would affect the operation of TVA’s water
control system and would modify the present balance among the various operating objectives.
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1 Introduction

TVA prepared this Final Programmatic Environmental Impact Statement (FEIS) in accordance
with the Council on Environmental Quality (CEQ) regulations and TVA’s own procedures for
implementing the National Environmental Policy Act (NEPA). The U.S. Army Corps of
Engineers (USACE) and the U.S. Fish and Wildlife Service (USFWS) were cooperating
agencies in the preparation of this EIS. As the lead agency in this effort, TVA was primarily
responsible for ensuring opportunities for stakeholder participation, EIS content, and compliance
with all aspects of NEPA and other applicable statutes and implementing regulations.

According to the CEQ, a programmatic EIS is appropriate when a decision involves a policy or
program, or a series of related actions by an agency over a broad geographic area. This
programmatic EIS summarizes the results of the ROS, the public involvement process, the
development and evaluation of policy alternatives, and the potential impacts of those alterations
on the natural and human environment. The ROS is integrated into this FEIS and is not a
separate report. Distribution of the Draft EIS (DEIS) afforded the public, governmental
agencies, and non-governmental organizations opportunity for review and comment prior to
TVA staff making a recommendation to the Board.

12 Purpose and Need

The specific purpose of the ROS is to enable TVA to review and evaluate its reservoir
operations policy to determine whether changes in the policy would produce greater public
value. TVA’s reservoir operations policy affects how much reservoir levels rise and fall, when
changes in reservoir levels occur, and the amount of water flowing through the reservoir system
at different times of the year.

Changes in TVA'’s reservoir operations policy would modify the present balance among the
various operating objectives for the system in response to changing public values. The final
result of the ROS is a set of recommendations developed by TVA staff in this FEIS and a
subsequent decision by the Board, possibly establishing a new reservoir operations policy.
Implementing a new reservoir operations policy would involve changing the existing reservoir
system operating guidelines. The Board’s decision will be documented in a Record of Decision.
In addition, because TVA receives no appropriations (money) from Congress, changes to
operations that require additional capital or operating expenditures would need to be funded by
either TVA or others.

13 Scope of the ROS

TVA owns or operates 49 dams and reservoirs (called projects) within the Tennessee River and
Cumberland River watersheds. The scope of the ROS included evaluating the operations of 35
of these projects—projects for which TVA schedules water releases and reservoir levels in
accordance with its reservoir operations policy (Figure 1.1-01). The projects not included in the
ROS are one pumped storage project and several small water retention dams that are
essentially self-regulating. These projects have little impact on the operation of TVA’s water
control system.

Tennessee Valley Authority 1-3
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In addition, physical removal of or major

structural modifications to TVA dams and
power plants is not included in the scope
of this EIS.

The geographic area potentially affected
by changes in the reservoir operations
policy includes the Tennessee River
watershed and the larger TVA Power
Service Area (Figure 1.1-01). This area
covers almost all of Tennessee and parts
of Alabama, Kentucky, Georgia,
Mississippi, North Carolina, and Virginia.
The Tennessee River watershed
includes 129 counties and encompasses
40,900 square miles; TVA’'s Power
Service Area comprises 201 counties
and covers approximately 80,000 square
miles. Analyses of some resource areas
(e.g., navigation) included parts of the
Ohio and Mississippi River systems that
are outside the Valley. Other resource
evaluations (e.g., air quality) included
areas outside the TVA Power Service
Area to ensure a comprehensive
analysis.

KEY TERMS

The System—The TVA water control system (also referred to
as the reservoir system) is a series of interconnected dams and
reservoirs on the Tennessee River and its tributaries. Many of
the dams include hydropower generation facilities and locks for
navigation.

Operation of the System—TVA controls water storage in
each reservoir and the flow of water from one reservoir to
another, in response to changing rainfall and runoff.

Reservoir Operations Policy—This policy balances the
benefits of operating objectives and is implemented through a
set of operating guidelines for all reservoirs in the system.

Operating Objectives—These objectives include navigation,
flood control, power production, recreation, water supply,
water quality, and other benefits.

Operating Guidelines—Operation of the system is governed
by a set of operating guidelines that include guide curves,
minimum flow requirements, water release requirements, and
other requirements to meet system operating objectives.

Policy Alternative—A reservoir operations policy alternative
is a set of operational changes that would adjust the present
balance among the various operating objectives for the
system. A policy alternative may emphasize several
operating objectives at the same time.

As is typical of water resource planning and management studies of this type, the ROS and this
EIS used a long-range planning horizon (to the year 2030).

14 Decisions To Be Made

The Board will decide whether TVA’s reservoir operations policy will be changed and the nature
of the change, based on the recommendations of TVA staff. In addition to staff
recommendations, the Board will consider this FEIS, public comments, and other factors. The
Board will make a decision following the Notice of Availability of this FEIS and after public
comments on the FEIS are considered. The final decision will be documented in a Record of
Decision and made available to the public. Decisions made by other federal agencies would be
appropriately documented by the respective agency.

15 History of Policy Changes

TVA has periodically made changes and adjustments to its reservoir operations policy in order
to achieve greater overall value for the public. Past policy changes reflected factors such as the
public’'s changing needs and concerns, requests from citizens and regional groups,
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1 Introduction

environmental quality issues, changes in the power industry, and TVA’s own mission and
planning needs. The reservoir operations policy also reflects a growing experience and
understanding of the challenges and limitations imposed by annual variations in rainfall and
runoff, especially during droughts and floods.

1970s—Improved Reservoir System Benefits. In the early 1970s, TVA began looking
for ways to improve long-term power supply, water quality in tailwaters, aquatic
habitat, and recreational opportunities without sacrificing navigation, flood control,
and power production. A multiple-reservoir study completed in 1971 found that TVA
could meet some of these objectives by raising minimum winter water levels at nine
tributary reservoirs.

1980s—Reservoir Resource Reevaluation Program. TVA began its Reservoir
Resource Reevaluation Program in the early 1980s, bringing together a team of TVA
specialists to review its operations and evaluate suggested changes. This was the
beginning of a more formal evaluation process that involved public input. Although
the program did not create broad policy changes for TVA reservoir operations, it
provided a forum for external groups (e.g., state organizations and reservoir user
groups) to voice their concerns and to understand the impacts of requested changes
on individual reservoirs, as well as the entire TVA system.

1980s—Reservoir Release Improvement Evaluations. The low availability of water
during the extended drought of the 1980s affected water quantity and quality in river
segments below dams. In response, TVA experimented with minimum flows to
improve aquatic habitat, water quality, and waste assimilation (the process by which
a river accepts wastewater). TVA developed methods to provide higher minimum
flows, including turbine pulsing, reregulation weirs, and continuous releases through
small turbines. TVA also began the process of evaluating and implementing
methods to increase dissolved oxygen (DO) concentrations in the water released
from the dams.

1990s—Lake Improvement Plan. By the late 1980s, there was growing recognition
that benefits beyond the operating objectives of navigation, flood control, and
power production had become increasingly important to residents of the Valley. In
response to public input through the NEPA process, TVA completed the
Tennessee River and Reservoir System Operation and Planning Review EIS, also
known as the Lake Improvement Plan (TVA 1990). In 1991, the Board approved
changes to the reservoir operations policy. These changes included extending
summer reservoir levels on 10 tributary reservoirs to August 1 in order to increase
recreational opportunities. Consistent with the Reservoir Release Improvement
(RRI) evaluations, TVA also increased minimum flow requirements for many of its
mainstem and tributary projects, and began a program to increase DO
concentrations in the releases from 16 TVA dams.
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TVA continued to receive requests for changes to reservoir levels and other operations during
implementation of the Lake Improvement Plan. As more and more users requested studies for
their particular reservoir or tailwater, TVA decided that a piecemeal approach raised questions
of fairness in how each reservoir would be treated. A comprehensive review was needed to
examine the effects of changes in the reservoir operations policy on system performance (in
terms of benefits produced) and on system-wide costs.

In March 1997, TVA established a 4-year moratorium on making any new changes in reservoir
operations. This action was taken to allow the agency time to deal with the uncertainty of
deregulation of electric utilities and to develop the analytical tools and methodologies for
evaluating and explaining the benefits ascribed to reservoir operations changes, particularly in
the area of flood risk in the Tennessee River watershed. In July 1998, an internal TVA task
force report recommended that TVA continue its moratorium and, in the next 2 to 4 years, begin
a system-wide evaluation of policies that would affect reservoir levels. The task force also
noted the complexities involved in carrying out such a study and identified several areas
requiring further attention, including a proactive communication plan with the public and better
evaluation methodologies for costs and benefits. This EIS fully addresses those
recommendations.

16 Scoping Process

NEPA regulations require an early and open process for deciding what should be discussed in
the EIS document—known as the scope of the evaluation. The scoping process involves
requesting and using comments from the public and interested agencies to help identify the
issues and alternatives that should be addressed in the EIS, and the temporal and geographic
coverage of the study.

Consistent with NEPA requirements, the ROS process and this EIS were designed to be
responsive to the values, comments, and input of the public and other governmental and non-
governmental organizations. The objectives of the ROS and this EIS included, but were not
limited to:

e Identifying public issues, concerns, and values regarding the reservoir system;
e Using public input to shape reservoir operations policy alternatives;

e Identifying key objectives and options for formulating and evaluating reservoir
operations policy alternatives;

o Identifying the social, economic, and environmental factors to be considered in
formulating policy alternatives;

e Developing and analyzing policy alternatives;

e Explaining the potential environmental and socioeconomic effects of the policy
alternatives to the year 2030; and,

e Providing opportunities for the public to actively participate in this process.
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In July 2002, TVA issued a report entitled Reservoir Operations Study Environmental Impact
Statement Scoping Document, which is summarized in the following sections.

161 Public Involvement

At the beginning of the NEPA process, citizens were asked to help TVA define the scope of the
planned evaluation. Scoping began in January 2002, when TVA mailed letters describing the
ROS to more than 60,000 stakeholders across the Tennessee River Valley and Power Service
Area, including representatives of agencies and Indian tribes that might be affected or
interested. On February 25, 2002, TVA published a Notice of Intent in the Federal Register that
described the agency’s plans to prepare a programmatic EIS and invited interested parties to
comment on its scope.

TVA also established two groups—an Interagency Team (IAT) and a 13-member Public Review
Group (PRG) —to ensure that other agencies and members of the public were actively and
continuously involved throughout the study. The IAT included representatives from 11 federal
agencies and six Valley states. Members of the PRG represented reservoir user groups, white—
water interests, local governments, local utilities and utility districts, industry, river advocates,
fishery interest groups, academia, and other special interests. Several meetings were held with
members of the joint IAT/PRG groups during the scoping process. Additional meetings with the
joint IAT/PRG groups were held throughout the course of the study and preparation of this EIS.

TVA reviewed input from technical experts and management staff, and from groups such as the
Regional Resource Stewardship Council and individuals of the IAT/PRG. TVA then held

21 community workshops between March 21 and April 18 that were attended by more than
1,300 people (Table 1.6-01). During each workshop, TVA staff distributed informational
brochures and other materials, and answered questions about the ROS, the EIS process, and
related environmental and operational issues.

TVA also sought feedback by mail, e-mail, fax, telephone, and computer polling. The agency
received more than 6,000 individual comments, approximately 4,200 form letters, and petitions
signed by more than 5,400 people. In addition, 3,600 residents in the Power Service Area
answered a random telephone survey conducted by an independent research firm. The latter
survey was designed to sample a representative cross section of the populace served by TVA.

16.2 Results of the Scoping Process

The scoping process identified a broad range of issues and values to be addressed and
alternatives to be evaluated in the ROS. Overall, the public placed a high value on recreation, a
healthy environment, production of electricity, flood control, and water supply. People were also
concerned with a number of other topics. After all public feedback was evaluated, TVA
identified 11 major issues for evaluation (Table 1.6-02). Other issues typically addressed in
NEPA reviews were also incorporated into the analysis of each policy alternative (for example,
air quality, climate, groundwater resources, and other resource topics).
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Table 1.6-01 Community Workshops Held during the Scoping Process
Date Location Parti_c TEEILE
Registered
Catoosa/Walker County, Georgia 61
Thursday, March 21, 2002
Tupelo, Mississippi 13
Murphy, North Carolina 74
Saturday, March 23, 2002
Guntersville, Alabama 45
. Decatur, Alabama 100
Tuesday, April 2, 2002
Starkville, Mississippi 7
) Paris, Tennessee 47
Thursday, April 4, 2002
Nashville, Tennessee 45
) Morristown, Tennessee 108
Saturday, April 6, 2002
Muscle Shoals, Alabama 36
) Knoxville/Loudon County, Tennessee 28
Tuesday, April 9, 2002
Chattanooga, Tennessee 96
Blountville, Tennessee 128
Thursday, April 11, 2002
Gilbertsville, Kentucky 225
) Norris, Tennessee 28
Saturday, April 13, 2002
Savannah, Tennessee 22
. Blairsville, Georgia 272
Tuesday, April 16, 2002
Bowling Green, Kentucky 14
Bryson City, North Carolina 57
Thursday, April 18, 2002 Memphis, Tennessee 9
Tullahoma, Tennessee 37
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Table 1.6-02 Public Feedback Provided during the Scoping Process

Major Issues

Concerns Expressed by the Public

Reservoir and
downstream water
quality

Dissolved oxygen concentrations, temperature, ammonia levels, wetted area (the area of
river bottom covered by water), velocity, algae, and waste assimilation capacity

Environmental
resources

Aquatic resources, erosion and sedimentation, visual resources, cultural resources,
federally and state-listed species, wetlands, and ecologically significant areas

Reservoir pool levels

Reservoir pool elevations and the annual timing of fill and drawdown, and their effects on
reservoir recreation, property values, and aesthetics

Recreation flows

TVA'’s ability to schedule releases for tailwater recreation, including fishing, rafting,
canoeing, and kayaking

Economic
development

Recreation, property values, navigation, power supply, and water supply

Water supply

Reservoir and downstream intakes and potential inter-basin transfers

Navigation

Impacts on channel depth, speed of currents, and water levels

Flood risk on regulated
waterways

Available reservoir space for storing floodwaters, how fast space can be recovered after a
flood, and costs related to property damage and jobs lost or disrupted

Power reliability

Availability of cooling water at coal-fired and nuclear plants, fuel delivery by barges for
coal-fired plants, and restrictions on hydropower production during critical power
demands

Cost of power

Hydropower production, including total megawatt hours, seasonal availability, and value
during high-cost periods

Capital costs

Changes to reservoir operations, including modifications and upgrades to, as well as
additions to and removal of, various structures and equipment

When asked to respond to the keypad question “Which of TVA'’s public benefits should be
managed as the highest priority?” workshop participants said providing recreation (34 percent),
protecting the environment (21.5 percent), and providing flood control (21.5 percent) should be
the top three priorities (Figure 1.6-01). The results of the same question asked in the telephone
survey are illustrated in Figure 1.6-02. Unlike the results from the workshops, the telephone
survey participants said protecting the environment (32 percent), producing electricity

(28 percent), and water supply (17 percent) should be the top three priorities.
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Figure 1.6-01 Community Workshop Keypad Results--Comparison of the Public's
Perceptions of and Preferences for TVA Management Priorities
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Figure 1.6-02 Telephone Survey Results--Comparison of the Public's Perceptions of and
Preferences for TVA Management Priorities

1-10 Tennessee Valley Authority
Reservoir Operations Study — Final Programmatic EIS



1 Introduction

Many of those commenting, including the 5,400 individuals
who signed petitions, expressed the desire for TVA to increase
recreational opportunities in a variety of ways, such as:

e Holding reservoir water levels stable;

o Delaying the date at which summer reservoir water
levels are lowered;

e Filling reservoirs earlier to improve fish spawning and
subsequent fishing opportunities; and,

e Increasing the amount of water released from some
dams for wade fishing, boat fishing, and recreational
boating.

Nearly 4,000 of those commenting requested that TVA change
its reservoir operations policy to protect the diversity of aquatic
life and, specifically, to protect endangered, threatened, and
other at-risk species. Less than 1 percent of those submitting
comments expressed support for TVA to continue its existing
reservoir operations policy.

Objectives

To define and evaluate policy alternatives, TVA established a
set of objectives that incorporates the issues that were
identified by the public and interested parties during the
scoping phase (Table 1.6-03). TVA also considered other
objectives, such as reducing the cost of treating water for
municipal and assimilation-capacity uses, maintaining existing
dam safety margins, and improving air quality.

Preliminary Alternatives

OBJECTIVES IDENTIFIED DURING
SCOPING FOR THE ROS EIS

Supplying low-cost, reliable
electricity

Increasing revenue from recreation

Reducing flood risk and flood-
related damages

Lowering the cost of transporting
materials on the commercial
waterway

Providing enough water for
municipal, agricultural, and
industrial purposes

Improving recreation on reservoirs
and tailwaters

Improving water quality in
reservoirs and tailwaters
Improving aquatic habitat in
reservoirs and tailwaters

Minimizing erosion of reservoir
shoreline and tailwater riverbanks

Increasing protection for threatened
and endangered species

Protecting and improving wetlands
and other ecologically significant
areas

Protecting and improving the scenic
beauty of the reservoirs

On the basis of the objectives identified during scoping, 65 possible changes to the reservoir
operations policy were identified and proposed. TVA technical experts worked with individuals
in the IAT/PRG to refine this list into a set of operations options—specific changes to reservoir
operations that could be considered in formulating alternative reservoir operations policies
(Table 1.6-04). Various combinations of these options were then evaluated to develop specific
policy alternatives. Chapter 3 further describes the process TVA used to develop, screen, and

select a range of policy alternatives for detailed evaluation.
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Table 1.6-03

Description of Objectives Identified

during the Scoping Process

Objective

Summary Definition’

Supplying low-cost,
reliable electricity

Supplying low cost, reliable electricity from the TVA system involves efficiently
managing the water within the TVA reservoir system to release water as
necessary to assure adequate cooling water for TVA’s coal-fired and nuclear
power plants that provide the majority of TVA’s generation. This water
management lessens the need to reduce generation at these plants during the
summer and fall to maintain water quality. Reservoir releases for cooling water
and other purposes are dispatched through hydropower units when it is most
valuable, reducing reliance on higher cost fuels during high demand periods.

Also, although hydropower provides only 10 to 15 percent of TVA’s annual
energy generation, the operational flexibility afforded by the hydropower units to
adjust the system generation to changes in demand is critical to maintaining the
stability of the power system at a low cost.

Reservoir operations that enhance the ability to meet these factors result in
lower cost of electricity and increased system reliability.

Increasing revenue
from recreation and
tourism

Reservoir levels and river flows affect the level of use and desirability for
recreational uses. Managing the reservoir system for longer periods at levels
more suitable and desirable for recreation—especially during high-use periods—
can increase recreational use and the expenditures of users, increasing
recreation and tourism revenues within the Valley economy.

Reducing flood risk
and flood-related
damages

Flood risk and flood-related damages within the Valley are closely related to the
amount of flood storage space available within the TVA reservoir system—which
is controlled by reservoir levels—especially during winter. The timing and rate of
filling the mainstem reservoirs in spring can also be of particular importance.
Reservoir operations that increase the available flood storage throughout the
year and maintain more flood storage space through spring decrease flood risk
and flood-related damage.

Lowering the cost of
transporting
materials on the
commercial
waterway

Reservoir levels and flows within the commercial waterway of the TVA system
influence the depths and velocities in the navigation channel, which influence the
navigability, size of barges that can used, barge travel times, and a number of
factors that influence shipper costs. Reservoir operations that improve the
suitability of the commercial waterway result in reduced shipper costs.

Providing enough
water for municipal,
agricultural, and
industrial purposes

The TVA reservoir system provides the source of water for a variety of
municipal, agricultural, and industrial uses. Reservoir levels and flows are
important components affecting the availability of sufficient water supplies.
Water levels in reservoirs and flow rates can affect conditions at the intake
structures, the cost of pumping water, and other factors that affect the use of
water. Reservoir operations that ensure adequate flow and reduce pumping
costs result in a greater reliable supply of water.

Improving recreation
on reservoirs and

Reservoir levels and river flows affect the level of use, desirability, and quality of
experience for recreational uses. Managing the reservoir system to provide

tailwaters longer periods at reservoir levels more suitable and desirable for recreation,
especially during high-use periods, and providing flows to support greater and
more desirable conditions for water-based recreation improve the quality and
diversity of recreation opportunities.
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Table 1.6-03 Description of Objectives Identified
during the Scoping Process (continued)
Objective Summary Definition’

Improving water
quality in reservoirs
and tailwaters

Water quality throughout the TVA system is strongly affected by reservoir
system operations. Indicators of water quality include temperature, dissolved
oxygen levels, and the occurrence of water quality constituents. Changes in
system operation affect flows in tailwaters and the length of time that water stays
in the reservoirs, affecting the probability and occurrence of unsuitable water
quality conditions and overall system water quality. Management of the
reservoir levels and dam releases can either improve or degrade these
conditions.

Improving aquatic
habitat in reservoirs
and tailwaters

A variety of factors, including water quality, temperature, reservoir levels, flows,
and hydraulic-habitat conditions in tailwaters, determine the quantity, quality, and
diversity of aquatic habitat within the TVA reservoir system. Other important
factors include the timing of changes in reservoir levels, flows during critical
spawning or migration periods, severity of low oxygen conditions, and the
abundance of aquatic plants. Reservoir operations that improve water quality,
improve tailwater flow-habitat conditions (e.g., increased minimum flows,
reduced daily flow fluctuation), or lead to improved spawning and rearing
conditions result in improved aquatic habitat and an enhancement of aquatic
resources.

Minimizing erosion
of reservoir
shoreline and
tailwater riverbanks

The length of time that reservoir or tailwater shorelines are exposed to wave
action or sustained high flow affect the rate of shoreline erosion. A number of
resource areas are affected by shoreline erosion, including visual and cultural
resources, wetlands and shoreline habitats, and water quality. Reservoir
operations that reduce shoreline erosion positively affect shoreline conditions
and a number of other related resource areas.

Increasing
protection for
threatened and
endangered species

Most threatened and endangered species in the TVA system occur in aquatic
habitats along the stream sections least modified by construction of the TVA

reservoir system. Reservoir operations that improve water quality conditions
result in greater protection for these species.

Protecting and
improving wetlands
and other
ecologically
significant areas

Wetlands and other ecologically significant areas along the TVA reservoir
system are dependent on how often and for how long they are inundated or
saturated. Over time, changes in the timing and duration of surface water and
soil saturation can affect the location, types, and functions of wetlands. In
addition, a number of important or ecologically significant areas depend on
certain reservoir levels (e.g., reservoir levels at waterfowl management areas) to
maintain their operational integrity.

Protecting and
improving the scenic
beauty of the
reservoirs

The scenic beauty of the TVA reservoirs can be affected by reservoir levels,
especially during the fall foliage viewing period. Lower reservoir levels expose
reservoir bottoms and a “shoreline ring.” In general, reservoir operations that
maintain higher levels and reduce the exposure and visibility of the shoreline
serve to protect and improve the scenic beauty.

! See Chapter 2 for more detailed descriptions of the relationships between reservoir operations and operating

objectives.
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Table 1.6-04 Operating Options Developed during the Scoping Process

Raise or lower winter and/or summer pool elevations

Options for Mainstem . . .
Fill reservoirs to summer levels earlier

Reservoirs
Delay summer drawdown until later in the year
Raise or lower maximum and/or minimum summer pool elevations
Raise winter pool elevations
Fill reservoirs to summer levels earlier
gg;:rr;séif;r Tributary Delay unrestricted drawdown until later in the year

Replace unrestricted drawdown with a restricted (stepped) drawdown

Provide tailwater flows to support fishing and boating

Modify the rate of flood-storage recovery by slowing drawdown

Options for All Reservoirs | Increase minimum flows to improve water quality and biodiversity

11 DEIS Public Review Process

The DEIS on TVA’'s ROS was distributed in July 2003. Approximately 1,530 copies of the DEIS
were sent to affected tribal governments, agencies, organizations, and members of the public.
The Notice of Availability of the DEIS was published in the Federal Register on July 3, 2003.
The comment period closed on September 4, 2003, but TVA continued to accept comments
through mid-October from tribes and persons informing the agency that their comments would
be late.

Comments were provided by members of the public, organizations, and interested agencies at
12 interactive workshops held around the Tennessee Valley region after the DEIS was released.
Approximately 1,700 individuals registered at the workshops (Table 1.7-01). During these
workshops, comments could be made in writing using comment cards, given to court reporters,
or entered on computer terminals through an interactive software program that was specially
designed to assist the public in providing comments. TVA also posted a copy of the DEIS on its
official agency internet web site, and comments could be made through this web site. In
addition, TVA accepted comments through surface or electronic mail, by phone, and by
facsimile.

While the ROS proceeded, TVA continued to meet with its cooperating agencies and with
members of the IAT/PRG to receive their input on the DEIS. TVA conducted special briefings
with resource agency staffs, including the U.S. Environmental Protection Agency (USEPA), to
apprise them of ROS analyses and progress. These briefings provided interested agencies
multiple opportunities to help direct and influence the scope and substance of the study, the EIS
process, and associated analyses. TVA also held briefings with about 200 community leaders
and representatives of interest groups to share information and to receive their input on the
DEIS (see Appendix F, Table F1-02).
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Including form letters and petitions, TVA received a total of 2,320 sets of comments on the DEIS
(Appendix F, Table F1-03). These sets of comments included input from almost

7,000 individuals, 7 federal agencies, 14 state agencies, one tribal government, 8 county and
local government agencies, and 42 other organizations. TVA has carefully reviewed and
responded to all of the comments on the DEIS (see Appendix F).

Table 1.7-01 DEIS Community Workshops

Date Location Attendance

July 21, 2003 Murfreesboro, TN 30
July 22, 2003 Knoxuville, TN 58

July 24, 2003 Bristol, TN 299

July 28, 2003 Morristown, TN 479
July 29, 2003 Murphy, NC 53

July 31, 2003 Blairsville, GA 407
August 5, 2003 Chattanooga, TN 53

August 7, 2003 Decatur, AL 106

August 12, 2003 Gilbertsville, KY 105
August 14, 2003 Pickwick, TN 70
August 19, 2003 Muscle Shoals, TN 54
August 21, 2003 Columbus, MS 10

Total workshop attendance 1,724

18 Statutory Overview

A number of federal statutes and executive orders are relevant to the formulation and evaluation
of reservoir operations policy alternatives. Compliance with applicable regulations may affect
the environmental consequences of an alternative or measures needed during its
implementation.

Chapter 4, Description of Affected Environment, describes the regulatory setting for each
resource; Chapter 5, Environmental Consequences of the Alternatives, discusses applicable
laws and their relevance to this analysis. Specific analyses and EIS sections or content that are
required by these statutes are included in this EIS (for example, a prime farmland report and
analysis of threatened and endangered species).

The key authorities that relate to this EIS are summarized in the following sections.
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18.1 Tennessee Valley Authority Act

The TVA Act charges TVA to promote the social and economic welfare of the citizens of the
region through wise use and conservation of the area’s natural resources (United States ex rel.
TVA v. Welch, 327 U.S. 546 [1946]). Two sections of the TVA Act are especially important to
TVA’s management of the Tennessee River system. Section 9a authorizes the Board to
regulate the river system—primarily for the purposes of navigation and flood control and, when
consistent with these purposes, to provide and operate facilities for the generation of electric
energy. Section 26a requires TVA approval before any obstruction affecting navigation, flood
control, or public lands can be constructed, operated, or maintained along or in the Tennessee
River system. Under the authority of the TVA Act, TVA manages the Tennessee River system
to advance the economic and social well being of the citizens of the Tennessee Valley region.

18.2 National Environmental Policy Act

NEPA established a process by which federal agencies must study the effects of their actions.
Whenever a federal agency proposes an action, grants a permit, or agrees to fund or authorize
an action that could affect the natural or human environment, the agency must consider the
potential adverse and beneficial effects of the action. NEPA requires that an EIS be prepared
for major federal actions. This process must include public involvement and analysis of a
reasonable range of alternatives. TVA prepared this FEIS to comply with the requirements of
NEPA.

183 Protection of Water Quality

The Clean Water Act (CWA) was passed in 1972 to protect the Nation’s water quality. The
CWA is the primary law for regulating discharges of pollutants into the waters of the United
States by enforcing water quality standards that are defined in Section 301 of the Act. Two
categories of pollutants enter streams, rivers, and lakes or reservoirs: nonpoint sources (runoff
from the landscape) and point sources (direct discharge via a pipe or ditch into the water).
Section 402, the National Pollutant Discharge Elimination System (NPDES) Program, regulates
point source discharges; states have been mandated to grant and enforce permits under this
program. When stream segments are listed under Section 303(d) as impaired by a pollutant(s),
a total maximum daily load (TMDL) must be developed for pollutant(s) for the listed stream
segment. This TMDL determines the load of the pollutant(s) that a waterbody can receive
without compromising its biological and chemical integrity. Both nonpoint and point sources are
targeted for reductions under a TMDL. Many streams in the Tennessee River watershed are
listed on the Section 303(d) lists for parameters such as flow alterations; low DO; sediment
accumulation; contamination with polychlorinated biphenyls (PCBs), other organic compounds
or metals, and pathogens (bacteria or microorganisms); high fecal coliform; and poor biological
health. TMDLs for these listed waters are in various stages of development.

Certain actions that affect waters of the United States are coordinated with the applicable state
to receive approval under Section 401, water quality certification. This certification is received
by showing that the project or discharge will not adversely affect the water quality of the
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receiving stream, as defined by its designated uses. The designated use is determined by the
primary uses of the water, such as recreation, water supply, and aquatic life.

184 Protection of Wetlands and Floodplains

Disturbance of many wetlands or any other waters of the United States by the discharge of any
dredge or fill material requires a permit from the USACE under Section 404 of the CWA. Under
Executive Order 11990—Protection of Wetlands, federal agencies are required to avoid
construction in wetlands to the extent practicable and to mitigate potential impacts as
appropriate. State programs for protection of wetlands also exist. For example, the Tennessee
Aquatic Resource Alteration Permit Program controls alteration of streams and wetlands for
actions within the state of Tennessee.

Under Executive Order 11988—Floodplain Management, federal agency actions must, to the
extent practicable, avoid siting in floodplain zones in order to reduce the risk of flood loss;
minimize impacts of floods on human safety, health, and welfare; and restore and preserve the
natural and beneficial values of floodplains. The Federal Emergency Management Agency
(FEMA) has identified where floodplains occur, and many local governments have adopted
regulations to control the development of these defined floodplains.

185 Flood Control Act of 1944

The Flood Control Act of 1944 generally exempts TVA from USACE regulations governing the
operation of federal dams, except when there is danger of flooding on the lower Ohio and
Mississippi Rivers. In such a situation, USACE can direct TVA how to release water from the
Tennessee River system into the Ohio River system.

186 Protection of Air Quality

Under the Clean Air Act (CAA), proposed new air pollutant sources must be permitted and must
demonstrate that they will not violate the National Ambient Air Quality Standards (NAAQS).
State Implementation Plans (SIPs) are developed by each state; these plans outline how the
state will protect air quality. SIPs are based on the NAAQS, which are set by the USEPA for
pollutants such as sulfur and nitrogen-based air emissions, with margins of safety to protect
human health and welfare. Sources of air emissions are controlled based on the size of the
emission, its location, and the type of pollutant. For new sources, best available control
technology must be used to control emissions, and offsets (reducing emissions from existing
sources) are required in some areas.

18.7 Protection of Threatened and Endangered Species

Under the Endangered Species Act (ESA), federal agencies must ensure that their actions will
not jeopardize the existence of species federally listed as threatened or endangered, or affect
the critical habitat of those species. Under provisions of Section 7(a)(2) of the ESA, a federal

agency that permits, licenses, funds, or otherwise authorizes activities must consult with the
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USFWS as appropriate, to ensure that its actions will not jeopardize the continued existence of
any listed species. In addition, Section 9 makes it unlawful to take or harm any listed species.
The states within the Tennessee Valley also have programs that protect state-listed threatened
and endangered species.

18.8 Protection of Cultural Resources

The National Historic Preservation Act (NHPA) and Archaeological Resource Protection Act
were enacted to protect cultural and archaeological resources. Before disturbing any cultural or
archaeological resources with historical significance, the State Historic Preservation Office must
be consulted. In some circumstances, the Federal Advisory Council on Historic Preservation
must also be consulted. The Valley states have additional requirements for protection of
excavation of the remains of Native Americans on lands under state or local control. Some of
these lands border TVA managed reservoirs, and TVA actively works with the states to protect
these resources.

189 Protection of Farmiand

Under the Farmland Protection and Policy Act (FPPA), federal agencies are required to identify
and consider the potential adverse effects of a proposed action on prime farmland. The FPPA
ensures, to the maximum extent practicable, that federal programs are administered in a
manner that is compatible with state and local government and private programs to protect
farmland. In addition, the State of Tennessee has enacted the Agricultural District and
Farmland Preservation Act, which provides limited protection of farmlands that have been
specially designated under the Act.

18.10 Environmental Justice

Executive Order 12898—Environmental Justice requires some federal agencies to identify and
address the adverse human health or environmental effects of federal programs, policies, and
activities that may be disproportionately greater for minority and low-income populations.
Federal agencies must ensure that federal programs or activities do not directly or indirectly
result in disparate impacts on minorities or low-income populations. Federal agencies must
provide opportunities for input into the NEPA process by affected communities and must
evaluate the potentially significant and adverse environmental effects of proposed actions on
minority and low-income communities during preparation of environmental documents. TVA is
not subject to this executive order but evaluates environmental justice impacts as a matter of

policy.
18.11 Homeland Security Act

The primary mission of the Homeland Security Act is to prevent terrorist attacks in the United
States, reduce the vulnerability of the United States to terrorism, and minimize damage and
assist with recovery if attacks do occur. All federal, state, and local agencies, including TVA,
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must follow this Act by ensuring that any public service is protected, emergency plans are
developed, and communities are protected from potential terrorist attacks.

18.12

Other Regulations and Executive Orders

Other statutes and executive orders may be relevant, depending on the type of specific projects
or operating changes that occur as a consequence of this EIS, including:

19

Executive Order 13112—Invasive Species;
Section 10 of the River and Harbors Act;
Migratory Bird Treaty Act;

Executive Order 13186—Responsibilities of Federal Agencies to Protect Migratory
Birds;

The Safe Drinking Water Act and Tennessee drinking water regulations;
The Toxic Substances Control Act;
The Federal Insecticide, Fungicide, and Rodenticide Act;

The Resource Conservation and Recovery Act and other solid waste disposal
regulations; and,

The Comprehensive Environmental Response, Compensation, and Liability Act.

Relationship with Other NEPA Reviews

This EIS builds on other EISs and NEPA reviews. The following completed environmental
reviews are relevant to this EIS because they may affect or be affected by related TVA policies,
or were included in and used as a basis for the analyses presented herein:

Tennessee River and Reservoir System Operation and Planning Review Final
Environmental Impact Statement. Published in December 1990, this EIS was the
basis for TVA’s present reservoir operations policy. The Lake Improvement Plan is
the starting point for the evaluation of the reservoir operations policy, and this ROS
EIS relies on relevant information from that document.

Shoreline Management Initiative Final Environmental Impact Statement. In November
1998, TVA issued a final EIS on its policy regulating permitting activities and
allowable residential uses for TVA-owned lands and easement properties along
11,000 miles of shoreland in the Tennessee River system. Many of these
shorelands are included in the scope of the ROS EIS. The SMI established a
management and environmental planning and review process, including individual
reservoir Land Management Plans (LMPs) and procedures for implementing the
Section 26a permitting program that affect and are affected by the reservoir
operations policy. The SMI is the source of some of the basic land use and shoreline
development projections used in this ROS EIS, and some of the management
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measures resulting from the SMI are relevant to the conclusions about environmental
consequences.

Energy Vision 2020 Final Environmental Impact Statement. In December 1995, TVA
completed an Integrated Resource Plan identifying and selecting a long-range strategy
that would enable TVA to meet the additional electricity needs of its customers from
1996 to 2020. TVA prepared an EIS on the portfolio of energy resource options
(including hydropower) that best met TVA'’s evaluation criteria regarding costs, rates,
environmental impacts, debt, and economic development. The plan was designed to
aid TVA and its customers in addressing the uncertainty that the electric utility industry
would face in a deregulated environment. The power analyses presented in this
document are consistent with the analysis in the Energy Vision 2020 EIS.

Final Supplemental Environmental Impact Statement for Browns Ferry Nuclear Plant
Operating License Renewal, Athens, Alabama. In March 2002, TVA prepared a Final
Supplemental EIS for renewing the operating licenses and extending operation of all
three units at its Browns Ferry Nuclear Plant located in Limestone County, Alabama.
The Final Supplemental EIS tiered from the 1972 Final EIS and included
refurbishment and restart of Unit 1, with extended operation of all three units as its
preferred alternative, which was subsequently adopted by TVA. These actions are
considered in this ROS EIS as part of the Base Case and all of the policy
alternatives.

Environmental Assessments for Hydro Modernization Projects. Various Environmental
Assessments (EAs) have been prepared during the implementation of individual
elements of TVA’s Hydro Modernization (HMOD) projects. EAs have been
completed for modernization and rehabilitation of the following TVA hydropower
plants: Douglas (March 1995), Cherokee (July 1995), Raccoon Mountain (July
1999), Fort Loudoun (February 2000), Hiwassee (February 2001), Chatuge (April
2001), Watts Bar (December 2001), Apalachia (February 2002), and Boone (October
2002). HMOD projects that were designed and funded, implemented, or completed
on or before October 2001 are considered in this ROS EIS as part of the Base Case
(see Appendix A, Table A-09); the projects yet to be designed or implemented as of
October 2001 are considered in the cumulative impacts analysis.

Environmental Assessments and Environmental Impact Statements for Land
Management Plans. Environmental Assessments and EISs were completed for LMPs
at the following TVA reservoirs: Melton Hill, Boone, Tellico, Tims Ford, Guntersville,
Cherokee, Bear Creek, Norris, and Pickwick. These LMPs were developed in a
manner consistent with the implementation of TVA’s land management policy as
established in the SMI.

Final Chickamauga Dam Navigation Lock Project Environmental Impact Statement. In
May 1996, this EIS evaluated the proposed construction of a new 110— by 600—foot
navigation lock at Chickamauga Dam. The Final EIS addressed the economic,
social, and environmental impacts of various alternative plans and the proposed
plan. The USACE prepared a final supplement to the EIS in February 2002. In fiscal

Tennessee Valley Authority
Reservoir Operations Study — Final Programmatic EIS



1 Introduction

110

year 2003, Congress authorized construction of a 110— by 600—foot replacement
lock.

Final and Supplemental Environmental Impact Statements, Lower Cumberland and
Tennessee Rivers Kentucky Lock Addition Project. These Final EISs evaluated the
potential impact of constructing a 110- by 1,200—foot navigation lock at the Kentucky
Dam.

Volume | of this FEIS consists of 10 chapters (Figure 1.10-01) as outlined below. Volume Il
includes eight appendices, with more detail on technical analyses and supporting data.

Chapter 1—describes the purpose and need for the ROS EIS, scope of the ROS,
decision to be made, history of policy changes, reservoir operations policy scoping
process, public review and agency consultation requirements, relationship to other
NEPA reviews, and EIS overview.

Chapter 2—provides a background and water control system overview, a description
of how the water control system is operated to achieve public benefits, and the
existing water control system operations.

Chapter 3—includes a description of the process of developing, evaluating, and
winnowing the list of reservoir operations policy alternatives; a summary of analyses
of policy alternatives; and a summary of the environmental consequences of the
policy alternatives considered. It also identifies TVA’s Preferred Alternative.

Chapter 4—discusses the affected environment of the reservoir system.
Chapter 5—identifies the environmental consequences of each policy alternative.

Chapter 6—addresses the cumulative impacts of alternatives identified in this EIS, in
consideration of other major actions in the region of influence.

Chapter 7—describes a range of potential mitigation measures to offset potential
adverse impacts of the Preferred Alternative.

Chapters 8—-10—contain a list of preparers, an FEIS distribution list, and supporting
information (including an index, a glossary, and the literature cited).

Appendix A—contains tables describing the characteristics of the water control
system and its individual projects.

Appendix B—contains detailed descriptions of the Base Case, the preliminary
operations policy alternatives, and the Preferred Alternative.

Appendix C—contains information on models used to analyze the alternatives:
reservoir level, water availability, and hydropower modeling; energy cost modeling;
water quality modeling; flood flow modeling; the hedonic valuation model; and the
economic model. Appendix C also contains elevation and flow results from the
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Weekly Scheduling Model for key reservoirs and probability plots of the Preferred

Alternative.

Appendix D—contains additional information on water quality, groundwater
resources, aquatic resources, wetlands, terrestrial ecology, threatened and
endangered species, cultural resources, recreation, inter-basin transfers, and social

and economic resources.

Appendix E—contains the Prime Farmland Technical Report.

Appendix F—contains the responses to comments on the DEIS.

Appendix G—contains the results of consultations required under Section 7 of the

ESA.

Appendix H—contains the results of consultations required under Section 106 of the

NHPA.

Chapter 1

Introduction Chapter 2

The Water
Control System

Chapter 3
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Chapter 7

Potential
Mitigation
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Figure 1.10-01 Contents of the ROS EIS
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2 The Water Control System

21 Background and Water Control System Overview

This chapter describes the seasonal patterns of rainfall and runoff in the Tennessee Valley
watershed and the specific components of the TVA water control system.

211 Rainfall and Runoff

Rainfall, runoff, and topography in the Tennessee Valley watershed strongly influenced the
original location, design, and operating characteristics of TVA reservoirs and the water control
system. The locations and storage volumes of reservoirs reflect the variation in rainfall and
runoff in the region. Rainfall and runoff continue to control when and where water flows into the
reservoirs; and runoff exerts a strong influence on the annual, seasonal, and weekly patterns of
reservoir operations.

Mean total annual rainfall is 52 inches per year throughout the TVA system, but rainfall varies
considerably from year to year and at different locations in the system. During the past

100 years, mean annual rainfall has varied between a low of 36 inches in 1985 and a high of
65 inches in 1973. Rainfall is greatest in certain mountainous regions of the watershed—where
rainfall totals over 90 inches per year. In contrast, mean annual rainfall in some portions of the
Valley is as low as 40 inches. Although the months with the highest or lowest rainfall may differ
each year, rainfall is typically highest from December through March and lowest from
September through November (Figure 2.1-01).

More important to reservoir operations than rainfall is the seasonal variation in runoff. Runoff is
rainfall that flows into streams and reservoirs. About 40 percent of rainfall in the drainage area
of the Tennessee River system becomes runoff; the remainder evaporates, is used by plants, or
drains into the soil and becomes part of the groundwater.

Although average rainfall varies somewhat, runoff patterns vary considerably more through the
seasons due to changes in ground conditions, plant growth and cover, and storm and rainfall
patterns (Figure 2.1-01). During late spring, summer, and fall, soils are generally drier, and
dense ground cover helps to intercept and reduce rapid runoff from rainfall. In winter, as plants
turn dormant and the ground becomes wetter, runoff increases. As shown in Figure 2.1-01, the
greatest total runoff occurs from January through March, which is the major flood season in the
Tennessee Valley. Storms tend to be larger during this period, and winter storms can cover the
entire Valley for several days—sometimes with one storm followed by another storm 3 to

5 days later.

In contrast, runoff in summer and fall is much lower than in winter and spring. Summer storms
generally affect only a portion of the basin. Although the total runoff in a summer storm is a
fraction of that for a winter storm, flooding is still a concern—especially on a local scale—
because reservoir levels are usually higher and less flood storage space is available.
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Note: Rainfall amounts are monthly averages for the whole TVA Region. Runoff is rainfall that
flows into streams and reservoirs.
Source: TVA data 2003.

Figure 2.1-01 Monthly Average Rainfall and Runoff (1903 to 2001)

Substantial variation in the annual amount of rainfall affects the degree to which objectives of
the water control system can be achieved. For example, lack of rainfall and severe droughts in
the 1980s and 1990s limited the amount of water in the system, which in turn reduced
hydropower production, caused water quality problems, and reduced recreational use of
reservoirs. During such low rainfall periods, achieving reservoir system objectives is difficult
because of lower reservoir levels. At other times, excessive amounts of rainfall can rapidly
exhaust flood storage space and necessitate frequent spills through sluiceways and spillways.

212 Structure of the Water Control System

The water control system is composed of dams and reservoirs, tailwaters, navigation locks, and
hydropower generation facilities, as described in the following sections.
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The 35 projects that comprise the water
control system evaluated in the ROS include
nine mainstem reservoirs and 26 tributary
reservoirs (Table 2.1-01). Mainstem projects
are those on the Tennessee River from Fort
Loudoun Reservoir to Kentucky Reservoir
(Figure 1.1-01).

Each TVA project typically falls into one of
four general categories that are closely
related to its characteristics (e.g., location
and size), primary function (e.g., navigation,
storage for flood control, or power
generation), and operation. These
categories include mainstem storage
projects, mainstem run-of-river projects,
tributary storage projects, and tributary run-
of-river projects, as described below and
listed in Table 2.1-01.

RESERVOIR CLASSIFICATION TERMS

Mainstem Projects—TVA mainstem projects are
located on the Tennessee River as opposed to tributary
streams and smaller rivers that feed into it.

Tributary Projects—TVA tributary projects are located
on the smaller rivers and streams that feed into the
mainstem.

Storage Projects—Storage projects have volume
available for retaining floodwaters. These projects are
operated on an annual fill and drawdown cycle. They
are operated with higher pool levels during the summer
recreation period and lower pool levels during the winter
flood period.

Run-of-River Projects—Run-of-river projects have
limited storage volume and generally release the same
amount of water that flows into the reservoir on an
hourly, daily, or weekly basis; therefore, these projects
are operated based on streamflow, with limited
seasonal change in storage.

e Mainstem Storage Projects. Projects located on the mainstem of the Tennessee
River, the lowest part of the TVA water control system (Figure 1.1-01), are managed
for navigation, flood control, power production, recreation, and other uses. Seven
mainstem storage projects and their associated locks comprise the majority of the
800-mile Tennessee River commercial navigation channel. Their pool elevations (or
reservoir levels) and flow releases are essential to maintaining a viable commercial
waterway. Mainstem storage projects are operated on a seasonal basis for flood
control. Mainstem project pool elevations typically fluctuate from approximately 2 to
6 feet on an annual basis—much less than tributary projects.

e Mainstem Run-of-River Projects. The two mainstem run-of-river projects serve the
same general functions as the mainstem storage projects. Because they have
limited storage volume, these projects generally release water on an inflow-equals-
outflow basis (reflecting operations of the larger upstream projects). Run-of-river
projects provide navigation, hydropower production, recreation, and a range of other

benefits.
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Table 2.1-01 Characteristics of TVA Reservoirs

Pioctand | Opereing | eservor | Nevgation | Fesd Strege, | and Gonerating

(miles) ’ Capacity (MW)

Mainstem Projects
Kentucky, KY Storage 184.3 2 Locks, canal® 4,008 5 (223)
Pickwick, TN Storage 52.7 2 Locks, canal® 493 ° 6 (240)
Wilson, AL Run-of-river 155 2 Locks 0 21 (675)
Wheeler, AL Storage 74.1 2 Locks 349 11 (412)
Guntersville, AL Storage 75.7 2 Locks 162 4 (135)
Nickajack, TN Run-of-river 46.3 Lock 0 4 (104)
_CI_:'r\mlickamauga, Storage 58.9 Lock 345 4 (160)
Watts Bar, TN Storage 95.5* Lock 379 5(192)
Fort Loudoun, TN Storage 60.8* Lock 111 4 (155)
Total mainstem 663.8 14 Locks 5,847 64 (2,296)
Tributary Projects
Norris, TN Storage 129.0 - 1,473 2 (131)
Melton Hill, TN Run-of-river 44.0 Lock 0 2 (72)
Douglas, TN Storage 431 - 1,251 4 (156)
South Holston, Storage 23.7 - 290 1(39)
TN
Boone, TN Storage 32.7* - 92 3(92)
Fort Patrick Run-of-river 10.4 - 0 2 (59)
Henry, TN
Cherokee, TN Storage 54.0 - 1,012 4 (160)
Watauga, TN Storage 16.3 - 223 2 (58)
Wilbur, TN Run-of-river 1.8 - 0 4 (11)
Fontana, NC Storage 29.0 - 580 3 (294)
Tellico, TN Storage 33.2 Canal’ 120 08
Chatuge, NC Storage 13.0 - 93 1(11)
Nottely, GA Storage 20.2 - 100 1(15)
Hiwassee, NC Storage 22.2 - 270 2 (176)
Apalachia, NC Run-of-river 9.8 - 0 2 (100)
2-4 Tennessee Valley Authority
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Table 2.1-01 Characteristics of TVA Reservoirs (continued)

Fioctand | Opereing | Rosorvolr | NN | Storage | and Gonerating

(miles) (1,000 acre-feet)’ | Capacity (MW)

Tributary Projects (continued)
Blue Ridge, GA Storage 11.0 - 69 1(22)
Ocoee #1, TN Storage 7.5 - 0 5(19)
Ocoee #2, TN Run-of-river - - 0 2 (23)
Ocoee #3, TN Run-of-river 7.0 - 1 (29)
Tims Ford, TN Storage 34.2 - 220 1 (45)
Normandy, TN Storage 17.0 - 48 0°
Great Falls, TN Storage 22.0 - 0 2 (34)
Upper Bear Creek, | Run-of-river 14.0 - 0 08
AL
Bear Creek, AL Storage 12.0 - 37 0°
Little Bear Creek, Storage 6.0 - 25 08
AL
Cedar Creek, AL Storage 9.0 - 76 0®
Total tributary 622.1 1 Lock 5,979 45 (1,546)
Total projects 1,285.9 15 Locks 11,826 109 (3,842)

Notes:

1

w

~ o o »

Full summer pool. *Fort Loudoun—49.9 miles on the Tennessee River, 6.5 miles on the French Broad River and
4.4 miles on the Holston River; Watts Bar—72.4 miles on the Tennessee River and 23.1 miles on the Clinch River;
Norris—73 miles on the Clinch River and 56 miles on the Powell River; Boone—17.4 miles on the South Fork
Holston River and 15.3 miles on the Watauga River.

Includes new main lock chamber (110 feet wide and 1,200 feet long) and the Barkley Canal.
Tennessee—Tombigbee Waterway; Bay Springs Reservoir is connected to Pickwick Reservoir by a navigation
canal.

River diversion through a canal increases energy generation at Fort Loudoun.

Numbers reflect allocated flood storage. The observed flood storage varies, depending on rainfall and runoff.
Includes additional storage volume from Bay Springs Reservoir.

Actual megawatt generating capacity at any time depends on several factors, including operating head, turbine
capability, generator cooling, water temperature, and power factor. Generating capacities include rehabilitation
and modernization of turbine units already performed, as well as those in the design, construction, or authorization
phase.

Project design does not include power generation capacity.
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e Tributary Storage Projects. Eighteen tributary storage projects are located on the
tributaries of the Tennessee River and one, Great Falls Reservoir, is located on a
tributary of the Cumberland River (Figure 1.1-01). These projects store water to
provide flood control, recreational benefits, and water supply. They release water over
time to generate power and support downstream flows for navigation and power
generation lower in the system—at downstream tributary and mainstem projects.
Historically, water in tributary projects was held in storage and released to maximize
hydropower production during summer. Presently, water is released not only to
generate hydropower but also to provide minimum flows (water releases necessary to
help maintain downstream water quality and protect aquatic habitat) and to maintain
summer pool elevations longer into the summer. Reservoir levels for tributary storage
projects fluctuate considerably on a seasonal basis; levels can fluctuate up to 90 feet.

e Tributary Run-of-River Projects. The seven tributary run-of-river projects are
operated as part of the tributary project group. Because they are located between
much larger reservoirs (Figure 1.1-01) and have limited storage volume, tributary
run-of-river projects generally release water on an inflow-equals-outflow basis,
reflecting operations of the larger upstream projects. Daily fluctuations in pool
elevations are common but limited to a few feet. Although tributary run-of river
projects are operated for similar objectives as tributary storage projects, they are
generally operated as pass-through projects and provide little storage for flood
reduction or minimum flows.

Tailwaters

Tailwater is a widely used term that generally refers to the portion of a river below a dam that
extends downstream to the upper portion of the next reservoir pool in the system. The term
tailwater can also refer to the upper portion of a reservoir pool immediately below an upstream
dam with river-like characteristics, but which is also influenced at times by the elevation of the
downstream pool. In these tailwater areas, the water is nearly always moving but the rate of
flow, temperature, and other water quality characteristics are controlled or at least strongly
affected by releases from the upstream dam.

In this EIS, several resource areas define or identify various lengths of tailwaters. These
differences reflect the many types of tailwater characteristics and uses that occur in the study
area and demonstrate that there is no single, well-defined definition of tailwater or, in many
cases, a clearly defined transition point between a tailwater and the downstream reservoir
pool. Section 4.1 provides further information on waterbody types in the TVA reservoir system.

Navigation Locks
The TVA reservoir system also includes 15 navigation locks located at 10 dams. Operated by

the USACE, the locks provide an 800-mile commercial navigation channel from the mouth of the
Tennessee River at Paducah, Kentucky; upstream past Knoxville, Tennessee; and into parts of
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the Hiwassee, Clinch, and Little Tennessee Rivers. TVA operates the reservoir system to
maintain a minimum 11-foot depth in the navigation channel along this navigable waterway.

Hydropower Generation Facilities

Hydropower generation facilities are incorporated into 29 of the project dams. Although these
facilities initially provided base load power (operating almost continuously), they now generate
electricity primarily during periods of peak power demand. Fossil and nuclear power generation
facilities with much greater generation capacities have been added to the TVA power system to
provide base load power. Operation of the reservoir system has changed over time to meet
peak power demands, improve overall power system reliability, and to ensure that an adequate
supply of cooling water is made available to the coal and nuclear power plants. Depending on
annual runoff, the hydropower facilities provide from 10 to 15 percent of TVA’s average power
requirements.

TVA is in the midst of an Hydro Automation Program, which will automate the control of TVA's
hydro generating units. When completed in 2004, the Hydro Automation Program will greatly
improve TVA's flexibility to control its conventional hydro generating units (turbines). This
flexibility will enable TVA to reduce overall operating expenses and to increase operating
efficiencies. TVA will be able to produce the maximum amount of power with the available
minimum amount of water and to provide rapid, automatic, real-time dispatching of the
generating units.

In addition, TVA began to rehabilitate and upgrade its aging hydropower generation facilities in
1991. Eventually, as many as 92 hydro turbine units at 26 plant sites (including Raccoon
Mountain Pumped Storage Project) may be rehabilitated and modernized. The goal of TVA's
HMOD projects is to provide for a safer and more reliable hydropower system, improved
operational efficiency, and increases in system capacity at an acceptable economical cost and
return to TVA. HMOD projects that were designed and funded, implemented, or completed on
or before October 2001 are considered in this EIS as part of the Base Case (see Appendix A,
Table A-09). The projects yet to be designed or implemented as of October 2001 are
considered in the cumulative impacts analysis.

22 Water Control System

This section describes how the water control system is operated to optimize public benefits
while observing physical, operational, and other constraints.

221 Flows through the Water Control System

Figure 2.2-01 depicts a schematic of the water control system. Water stored in the tributary
reservoirs is released downstream to the larger Tennessee River mainstem projects (shown on
the center of the schematic) and eventually flows into the Ohio River. Water is released from
the projects to provide flows to maintain minimum navigational depth, reestablish flood storage
volume in the reservoirs, generate power as it passes through the system, supply cooling water
to the coal and nuclear power plants, and maintain water quality and aquatic habitat.
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Figure 2.2-01 Schematic Diagram of the TVA Water Control System
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Throughout the year, TVA manages the distribution of flows through the system in response to
changing rainfall and runoff levels and other operating factors. Higher reservoir levels during
some months of the year increase recreational opportunities and other benefits. During other
months of the year, lower reservoir levels (especially at storage projects) provide flood storage
volume during high-runoff periods.

222 Balancing Operating Objectives

The TVA reservoir system is not operated to maximize a single benefit to the exclusion of
others. The system is operated to achieve a number of objectives and to provide multiple public
benefits. Some operating objectives are complementary; others require trade-offs, especially in
periods of limited water (Figure 2.2 -02).

Higher Tributary Reservoir Levels Later into Season

Dam
-Less Power Generation
i -Declining Navigation
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Levels Conditions for Power Plants
-Declining Downstream
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Source: TVA data 2003.
Figure 2.2-02 Achieving a Balance of Reservoir System Operating
Objectives (Summer/Fall)
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During the late summer and fall drawdown period, water released to increase winter flood
storage also supports navigation, power production, water quality, and tailwater recreation,
creating complementary benefits.

A clear example of a trade-off during operation of the reservoir system is the lower reservoir
levels needed for flood control and the higher reservoir levels desired for recreation. To
manage flood risk, TVA lowers reservoir levels before the high runoff period, thus providing
storage volume. Lowering reservoir levels affects the amount of water surface available for
reservoir recreational activities and detracts from the recreational experience. In certain seasons,
there is an unavoidable trade-off between flood control and reservoir recreational opportunities.
Just as the trade-offs affect the benefits created, they often involve different beneficiaries.

223 Reservoir Operations Policy

TVA'’s reservoir operations policy establishes a balance of operating objectives. It guides
system-wide decisions about how much water is stored in specific reservoirs, how the water is
released, and the timing of those releases. The policy helps TVA in managing its reservoir
system to fulfill its statutorily prescribed operating objectives (navigation, flood control, and
power production) and to provide other benefits to the region—such as recreational
opportunities and improved water quality.

The reservoir operations policy is composed of guidelines that describe how the reservoirs
should be operated given the rainfall and runoff and the operating objectives. To be effective
over the wide range of rainfall and runoff patterns within the 40,000-square-mile watershed,
these guidelines must be flexible. This flexibility also allows the water control system to provide
multiple uses of the water.

Reservoir operating guidelines establish pool level parameters for daily operations. One of the
most important factors that determines where the actual pool levels are relative to these
guidelines is the year-to-year variation in rainfall and runoff. Reservoir operations may
temporarily deviate from normal operating guidelines to meet critical power system situations
and meet other reservoir system needs to the extent practicable. Temporary deviations above
and below these guidelines occur frequently due to floods and droughts.

Elements of TVA’s reservoir operations policy include:

¢ Reservoir Operating Guidelines—control the amount of water in each reservoir, the
reservoir pool elevations, and the flow of water from one reservoir to another; these
guidelines are implemented through guide curves for each reservoir.

e Water Release Guidelines—control the release of water needed for reservoir system
and project minimum flows, including flows for special operations.

e Other Guidelines and Operational Constraints—include procedures and limitations set
for hydropower generation, response to drought conditions, scheduled maintenance
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for power generation facilities, power system alerts, dam safety, security threats, and

environmental emergencies (e.g., spills).

The manner in which these guidelines are implemented under the present reservoir operations
policy is described in the following section and in Section 2.3, Existing Water Control System

Operations.

Reservoir operating guidelines are implemented as

planned operating ranges of reservoir levels throughout
the year. TVA represents these guidelines in graphs
called guide curves, which show the planned reservoir
levels for navigation, flood control, recreation, and other

operating objectives. Guide curves also depict the
volume of water available to TVA for hydropower
generation and other beneficial uses.

Guide curves for mainstem and tributary reservoirs have

Guide curves are line graphs showing the
planned reservoir levels throughout the
year. They also depict the storage
allocated for flood control, operating zones
and, in some reservoirs, the volume of
water available for discretionary uses.

(See Figures 2.2-03 and 2.2-04.)

different characteristics. Mainstem guide curves typically allow for a much smaller range of
reservoir elevation change. Tributary guide curves include a larger change in reservoir
elevations over the annual cycle and usually include a discretionary operating zone (the area
between the flood guide and Minimum Operations Guide [MOG]). Because guide curves
specify certain periods for raising or lowering the reservoirs, they substantially affect seasonal

releases in project tailwaters. Each project has its
own guide curve.

These project-specific guide curves are based on
original project allocations and subsequent
modifications, many years of historical flows, flood
season conditions, and experience with project
and reservoir system operations. Reservoir
operations per the guide curves maintain project
storage volume available for flood control within
the watershed at any given time of year, as well
as the amount of stored water needed to meet
other purposes such as year-round navigation,
power generation, reservoir recreation, water
quality, waste assimilation, and other
environmental resource considerations.

TVA operating guidelines must be flexible enough
to respond to unusual or extreme circumstances
in the system that are beyond TVA'’s control. The
most important of these is variation in rainfall and
runoff, at times resulting in low inflow conditions

Tennessee Valley Authority
Reservoir Operations Study — Final Programmatic EIS

RESERVOIR OPERATING PERIODS

Winter Flood Control Period—Reservoir
elevations are held at lower levels during periods
of higher runoff to provide more flood storage.

Fill Period—During the spring period of
diminishing runoff, reservoirs are filled at a rate
designed to maintain flood storage and reach
summer pool elevations.

Recreation/Summer Pool Period—Reservoir
levels are maintained at or above minimum
operations guide levels to the extent possible during
this time of lower flood risk. Drawdown rates are
restricted during this period in tributary reservoirs.

Drawdown Period—Reservoirs are drawn down
to or below winter flood guide levels (for tributary
reservoirs) or within operating zone levels (for
mainstem reservoirs) in anticipation of higher
runoff; this is the unrestricted drawdown period.

(See Figures 2.2-03 and 2.2-04.)
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2 The Water Control System

(droughts) or high inflow conditions (floods) that substantially increase the difficulty in meeting
the multiple needs of the system. Other extreme circumstances include extreme temperatures
and sudden loss of generating units, requiring a quick response that may be available only from
TVA’s hydropower electric units.

Tributary Reservoir Guide Curves

Figure 2.2-03 shows a generic guide curve for a tributary storage reservoir. Because tributary
reservoirs provide a significant portion of the system’s flood storage, their reservoir pool may
vary substantially over the annual cycle.
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Figure 2.2-03 Generic Tributary Reservoir Guide Curve

To achieve multiple reservoir system elevations, the guide curve must include operational
flexibility. Managing the tributary reservoir levels within a discretionary operating zone creates
this flexibility. The lower limit of this zone is the MOG. When a reservoir is at or below its MOG,
only minimum flows are released.

The upper limit of the discretionary operating zone is the flood guide. Reservoir levels generally
are not allowed to exceed this limit because the flood guide controls the minimum amount of
flood storage available in a reservoir. By limiting reservoir elevations to a level equal to or lower
than the flood guide, TVA is assured that flood storage necessary to minimize flood risk is
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2 The Water Control System

available for use. Occasionally, temporary fills to higher levels occur when high flows are
regulated, and lower levels may occur for power generation emergencies.

Under typical conditions, the water level in a tributary storage reservoir fluctuates within its
discretionary operating zone. The reservoir can be drawn down to generate hydropower and to
meet downstream water requirements, such as providing cooling water for nuclear and coal
power plants, process water for industry, or flow for navigation.

Mainstem Reservoir Guide Curves

The generic guide curve for a mainstem reservoir (Figure 2.2-04) shows that the schedules for
drawdown and fill are somewhat similar to those for a tributary reservoir, but the drawdown is
generally much smaller than for a tributary reservoir because of the difference in reservoir
characteristics. All mainstem projects have a seasonal fluctuation zone, which is followed to the
extent practicable (Appendix A, Table A-02).
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Figure 2.2-04 Generic Mainstem Reservoir Guide Curve

e January-March. Reservoir elevations are lowest from January to March, the period
of highest runoff and flood risk, as shown in Figure 2.2-04. Pools are maintained
within a 1- to 2-foot winter operating zone to the extent possible, except when
regulating high flows. The bottom of this winter regulating zone is the lowest
elevation to which the reservoir is drawn while still meeting minimum navigation
depth requirements.
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e April. From late March through the middle of April, reservoir elevations are raised to
the summer pool level as runoff and system demands allow.

e Mid-April through Late Summer. Reservoirs are maintained at summer operating
levels until seasonal drawdown begins. Normal operation includes a band of
reservoir fluctuations, called the summer operating zone. Fluctuations of reservoir
levels in this zone are used for power generation; and for mosquito control
operations at Chickamauga, Guntersville, Wheeler, and Pickwick Reservoirs.

Occasionally, temporary fills to higher levels occur when high flows are regulated,
and lower levels may occur for power generation emergencies.

RESERVOIR POOL LEVELS AND OPERATING ZONES

Top of Gates—Top of Gates represents the maximum controlled elevation at a project; typically, the top of a
spillway gate in a closed position or crest elevation of an uncontrolled outlet structure.

Flood Guide*—This seasonal elevation guide depicts the amount of storage allocated in a reservoir for flood
reduction.

Flood Storage—Flood storage is the volume of runoff that can be stored in a reservoir to reduce downstream
flooding.

Minimum Operations Guide (MOG)*—This seasonal guideline for reservoir elevation for some tributary projects
depicts the elevation below which only minimum flows are usually released, except during emergencies.

Minimum Flow—A minimum flow is a release from one or more dams to meet downstream water needs (e.g.,
navigation, water supply, aquatic habitat, and waste assimilation). A minimum flow does not represent the lowest
flow rate that TVA can pass from a dam or dams.

Discretionary Operating Zone*—This range of reservoir elevations between the MOG and the flood guide
enables flexible operation of the system to achieve multiple benefits.

Summer Pool*—The range between the flood guide and the MOG during June and July. Full summer pool is the
targeted reservoir elevation to be achieved by the beginning of the summer recreation season, and is also the
summer flood guide. Minimum summer pool is the level for tributary storage projects equal to the MOG for June
and July.

Restricted Drawdown*—This allowable lowering of tributary storage pool levels from June 1 to July 31 is limited
to maintaining at least minimum summer pools, if possible.

Unrestricted Drawdown*—Reservoir pool elevations are lowered in late summer (usually August 1) to meet the
January 1 flood guide. The release rate depends on the economical use of hydropower and design
considerations, and is not restricted to maintaining minimum reservoir levels.

Summer Operating Zone**—This zone allows for fluctuations in reservoir levels for power production, flood
control, and mosquito control.

Winter Operating Zone**—This zone includes fluctuations in reservoir levels between the winter flood guide and
the minimum pool for navigation.

* Applies only to some tributary reservoirs.
** Applies only to mainstem reservoirs.

(See Figures 2.2-03 and 2.2-04.)
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e Fall Drawdown. Reservoir elevations are lowered to the winter operating level
beginning at various dates through summer and fall (Appendix A, Table A-08).

TVA manages the rate of flow and water levels through the system by selective releases from
the dams. These releases affect water quality conditions in the tailwaters and reservoirs, water
supply to the lower reservoirs, and the temperature of cooling water for coal and nuclear power
plants located on mainstem reservoirs. TVA also manages flows in the tailwaters to maintain
water quality and aquatic habitat. At times, TVA releases water to provide flows for special
operations, as described in a following section.

To meet flow needs in the tailwaters and flow-through needs in the downstream reservoirs, TVA
has adopted two broadly defined reservoir release policy elements: project minimum flows and
system minimum flows. A minimum flow is a release from one or more dams to meet down-
stream water needs (e.g., navigation, water supply, aquatic habitat, and waste assimilation); a
minimum flow does not represent the lowest flow rate that TVA can pass from a dam or dams.

Project Minimum Flows

Project minimum flows are flows released at a specific reservoir (Appendix A, Table A—03).

TVA implements project minimum flows to achieve specific operating objectives, including water
supply and water quality improvements, and benefits for aquatic habitat and fisheries. Project
minimum flows are provided below seven mainstem (these are also the system minimum flows
discussed below) and 20 tributary reservoirs in a variety of ways, including instantaneous flows
(continuous via small turbine operation or sluice outlet setting), pulsing flows (use of a
generating unit at various hourly intervals), and daily average releases.

Minimum flows at 10 tributary projects were developed on the basis of techniques used by the
USFWS to enhance aquatic life in streams in other regions of the country (see discussion of the
Lake Improvement Plan in Chapter 1). These minimum flows are intended to afford greater
protection for aquatic life from environmental stresses than would occur under average dry
conditions.

System Minimum Flows

System minimum flows are indicators of total flow to meet requirements for navigation, water
supply, cooling water for coal and nuclear plants, water quality, and aquatic habitat. System
minimum flows are measured at the Chickamauga, Kentucky, and Pickwick Dams and other
locations (Appendix A, Table A-03). These flows include a bi-weekly average minimum flow in
summer and a daily average minimum flow in winter. If the total of the project minimum flows
discussed above plus any natural runoff from the watershed is insufficient to meet these system
minimum flows, additional water must be released from upstream reservoirs to supply the
difference.
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TVA uses a number of guidelines for system minimum flows as described in Section 2.3,
Existing Water Control System Operations. These system minimum flows include:

e Flows for Navigation—to maintain minimum channel depths in the Tennessee River
navigation channel.

¢ Flows for Water Quality—to minimize the water residence time (the amount of time it
takes for water to pass through the reservoir) in mainstem reservoirs, thereby limiting
periods of low DO in mainstem dam releases and reducing water quality
degradation.

e Flows for Cooling Water—to meet the water temperature requirements of the cooling
system discharges for TVA’s nuclear and coal power plants.

Flows for Special Operations

Flows for special operations occur when reservoir levels are held steady or release schedules
are modified to accommodate specific requests. In 2002, TVA responded to over 200 requests
to support special events and activities across the Valley. Special operations have included
boat parades, regattas, rowing competitions, and fishing tournaments throughout the Valley.
Special operations have been scheduled to assist clean-ups, aid in stocking trout, free stranded
barges, dilute runoff from fire-fighting, and recover drowning victims. They have also been used
to support surveys of endangered plants, help control mosquito populations, and conduct
fisheries research. Special operations may also be scheduled to facilitate boat ramp and pier
construction, installation of water intake pipes, and shoreline stabilization projects.

Other Guidelines and Operational Constraints

Ramping Rates

Reservoir releases are normally made through a project’s hydropower turbines, and these
releases determine the rate of flow and depth in the project tailwater. The number of turbines in
use and their size control the rate of flow. Project design features (e.g., the types and sizes of
turbines) and the rate at which turbines are turned on and off—or ramped up or down—also
govern the rate of flow. For purposes of this EIS, ramping rates refer to how many hydro turbine
units are simultaneously brought online or taken offline at a hydropower plant. The term
ramping rate can also indicate an increase or decrease in generation by an individual hydro
turbine unit.

Restrictions are placed on ramping rates for environmental or safety concerns, or to limit
upstream generation to balance a downstream project’s storage volume. Existing ramping
restrictions for TVA dams are outlined in Appendix A, Table A—04.
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Response to Drought Conditions

Based on the 100 years of water flow data compiled by TVA, severe system-wide drought
conditions are rare. When drought conditions occur, it becomes more difficult to meet
competing demands for the use of water.

The system operating guidelines for the larger tributary storage projects include some measures
that respond to drought conditions. For example, releasing only minimum flows when reservoirs
are below their MOGs helps conserve water while still protecting aquatic life. When drought
conditions persist for an extended period of time, operating decisions must be made based on
the best available information. For example, during the hot, dry summer of 1999, operations at
Normandy Reservoir were adjusted to enhance municipal water supply and Tims Ford
Reservoir was operated to alleviate problems with inadequate water depth at the intake for a
downstream public utility.

Scheduled Maintenance Periods for Hydropower Generation Facilities and Power Plants

TVA must plan and conduct periodic shutdowns of its hydropower facilities for maintenance
activities. Special operations for this purpose usually require restrictions on reservoir levels or
releases. These restrictions sometimes extend to upstream hydropower plants, because their
flows can affect the special operations or maintenance outages at downstream projects. When
hydropower units are out of service, they are unavailable for reservoir releases; therefore, such
shutdowns are scheduled in consideration of projected release schedules.

TVA also schedules and performs periodic maintenance on its nuclear and fossil power plants.
Scheduling of these outages may influence the timing of reservoir level changes or downstream

flows.

Critical Power System Situations

During critical power system situations, including but not limited to Power System Alerts or
implementation of the Emergency Load Curtailment Plan (ELCP), reservoir operations may
temporarily deviate from normal system operating guidelines to meet power system needs. In
such situations, water stored in the reservoirs may be used to the extent practicable to preserve
the reliability of the TVA power system. Power system alerts are issued when situations such
as an unexpected shutdown of a large generating unit, extreme temperatures, or an interchange
curtailment (which limits TVA’s ability to import power due to overloads on the bulk transmission
grid) would reduce power supply reserves below TVA/North American Electric Reliability
Council requirements.

The ELCP was developed to provide arrangements and contingency plans to meet power
system emergencies. Emergency situations involving a sudden loss in power generation do not
always allow a sequential implementation of the steps contained in the power system alert and
ELCP processes. Further, issuance of a power system alert or ELCP does not necessarily
mean that MOGs are no longer followed. The specific type of power emergency determines the
type of operational responses required.
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Dam Safety

TVA follows federal regulatory guidelines to ensure that operation of its reservoir system does
not jeopardize the structural integrity of the dams. Dams and adjacent features, such as
embankments and shoreline structures, are designed to be stable under a set of operating
conditions, both normal and unusual, that might occur during the life of the structure. Drawdown
limits for dam safety (Appendix A, Table A—07) ensure that the structures and systems are not
exposed to conditions that are outside those design or safety limits. Relative to the reservoir
operations policy, the pertinent limits include a maximum allowable reservoir elevation and a
maximum rate of reservoir drawdown. The maximum allowable reservoir elevation is an
unusual condition that would occur during a major flood. Reservoir drawdown occurs as a part
of normal operations, and TVA must limit the rate of drawdown to maintain structural stability.

23 Existing Water Control System Operations

The previous section described the reservoir guide curves and other operational guidelines that
are used to manage day-to-day operation of the water control system. The guide curves and
guidelines were developed to achieve, to the extent possible, public benefits from the operating
objectives established for the water control system. The following sections discuss how the
system is operated to meet these objectives.

The operating objectives include:

¢ Navigation

e Flood control

e Power production
e Water supply

o Water quality

e Recreation

e Other objectives

231 Operations for Navigation

Navigation is one of TVA'’s primary objectives. The Tennessee River is a key element of
regional commerce because it provides a waterborne transportation route for movement of bulk
commodities and materials into and out of the region. Commodities transported by barge
include coal, aggregates, grains, and chemicals. Because most bulk commodities are needed
on a year-round basis, maintaining navigation on the reservoir system is an important operating
objective. This objective is met by maintaining adequate river depths, rate of flow, and
controlling flood flows during times of high runoff.

The existing reservoir operations policy prescribes that the reservoir system be operated to
provide a minimum depth of 11 feet in the navigation channel within the reservoirs on the
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mainstem between Paducah, Kentucky
(where the Tennessee River joins the Ohio
River), and Knoxville, Tennessee. The
11-foot channel allows for passage of
commercial barges with a 9-foot draft (the
depth below the water surface that a
towboat and barge extend when fully
loaded). The additional 2 feet of channel
depth allow for such operational factors as
squat, trim, and wave action (factors that
affect the draft of the boat), as well as
sufficient channel width for safe navigation
(Figure 2.3-01).

During normal flow conditions, operation of Note: A minimum channel depth of 11 feet allows standard

the reservoir system for flood control and commercial barge traffic to move through the system with a
. . 2-foot overdraft (extra space between bottom of boat and

power generatlon prowdes adequate water river bottom).

flow through the system to maintain SlelllieE /AT ANES i _

operating objectives complementary uses of Depth for Navigation

the water. To maintain adequate river
depths for navigation, TVA must:

e Hold pool levels at all nine mainstem reservoirs high enough to provide an 11-foot
depth at the shallowest points along the channel; and,

e Release enough water to create a depth of flow sufficient to provide an 11-foot
channel at Kentucky and Pickwick tailwaters.

At times during summer and fall, when runoff is lowest, flows may be insufficient to maintain an
11-foot depth for the entire navigation channel. The channel depth at shoals, sandbars, and
other shallows may cease to meet the 11-foot minimum and may impede navigation operations.
During these periods, barge operators may reduce barge loads (and the draft needed for
passage) or cease operations altogether. In response to low flows and shallow navigation
channels, TVA may release water from storage in the tributary reservoirs to increase flows in
the mainstem reservoirs and tailwaters in order to maintain the 11-foot minimum channel depth
for navigation.

Controlling Flood Flows for Navigation

During periods of high flow (during and after major storms and high runoff), flow velocity and
turbulence in the navigation channel, especially at the entrance and exit of locks and in shoal
areas, may become dangerous to barge operations. For safety in these circumstances,
navigation is suspended and barge movement is stopped until flows are reduced to a safe level
and navigation can be resumed. When the reservoir system stores flood flows, disruption of
navigation from dangerous high flows is minimized. To the extent that navigational operations
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are not interrupted by insufficient water depths or high river flows, the reliability and cost
effectiveness of river transportation are achieved by operation of the reservoir system.

232 Operations for Flood Control

Reducing flood damage at critical locations is the second primary objective of the reservoir
system. The greatest potential for flood damage is in and around Chattanooga, which is located
just upstream from the point where the Tennessee River passes through the Cumberland
Mountains. This mountain pass constricts higher river flows, backing water up onto adjacent
floodplains.

During periods of high flow, flood risk can be significantly reduced by storing runoff in both
tributary and mainstem storage reservoirs (Figure 2.3-02).

Flood Storage Capacity
in a Reservoir

I

Runoff Stored in a Reservoir
to Prevent Downstream
Flooding

Volume

Actual Runoff from
Surrounding Landscape

(1 Year)
Average Runoff

from Landscape
(All Years)

Time

Note: On average, there is more storage capacity than is needed.
However, the full capacity is needed during high runoff years.
Source: TVA data 2003.

Figure 2.3-02 Storage of Increased Runoff to Prevent
Flooding

To reduce the risk of flooding, TVA implements the following actions:

e A portion of each reservoir's storage volume is set aside specifically for floodwater
storage (Table 2.1-01). This storage is reserved so that it is available when
increased runoff occurs.

2-20 Tennessee Valley Authority
Reservoir Operations Study — Final Programmatic EIS



2 The Water Control System

o During a flood event, the reservoir operations policy permits storage reservoirs to
rise above their flood guides, storing the excess runoff and reducing downstream
flood crests that may otherwise inundate flood-prone areas.

o After the peak flow of the storm has passed, the stored floodwaters are released at a
controlled rate to recover flood storage. This controlled release protects against
downstream flooding and reclaims the reservoir’s flood storage volume in
preparation for the next storm.

Each reservoir’s flood guide curve reflects the amount of storage reserved for flood control and
how it varies by season of the year. These allocations were determined in the original project
design, and some have been modified based on subsequent analysis of rainfall and runoff
characteristics of the drainage basin and the physical limitations of the reservoir system. As
noted in the discussion of reservoir guide curves (Section 2.2, Water Control System), the
amount of flood storage for most tributary storage reservoirs is greatest in winter and early
spring. As runoff volumes decline in late spring or summer, reservoir levels are allowed to
increase, thus reducing flood storage volume (Figures 2.2-03 and 2.2-04).

Water releases during flood control operations may differ from normal releases. Most often,
water is released through the hydro turbines. The flood control reservoir operations policy
prescribes the amount of water to be released and the method of its release to reestablish flood
storage. This drawdown is usually accomplished by operating the hydro turbines at maximum
capacity until the necessary quantity of water has been discharged from the reservoirs. At other
times, additional water must be released through sluiceways or spillways to lower the reservoir
levels more quickly and regain the storage space needed for future storms.

Although the general flood protection procedure is the same for all storms, which reservoirs are
filled and the timing of the store-and-release operation varies from storm to storm depending on
where and how much rainfall occurs, and how much flood storage is allocated. System
operations in response to an isolated thunderstorm might involve store and release at a single
reservoir. In contrast, flood control operations for a major storm that spans the maijority of the
Tennessee Valley would necessitate the integrated operation of all the reservoirs in the system
and may require coordination with the USACE on the lower Ohio and Mississippi Rivers.

233 Operations for Power Production

A third primary objective of the TVA water control system is the production of power for energy
users in the TVA Power Service Area (Figure 1.1-02). TVA’s power system includes

3,842 megawatts (MW) of conventional hydropower generating capacity, 1,645 MW of pumped
storage capacity, and over 25,000 MW of fossil and nuclear generation facilities.

Most of TVA'’s fossil and nuclear generation plants are located along the reservoir system.
Thus, the reservoir system is used directly to generate electrical energy (hydropower) and
supports energy generation by providing cooling water to coal and nuclear plants, and transport
of coal to its power plants. TVA operates all of its power plants together to meet regional power
demands at the lowest possible cost to consumers.
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Hydropower Generation

Energy generation from TVA’s hydropower facilities is an important component of TVA’s power
supply system. Hydropower facilities provide reliable, low-cost energy. In the TVA system,
these facilities primarily provide peaking power (power needed during periods of highest energy
demand). The TVA Power Service Area typically has one period of high demand in summer
and a second high-demand period in winter; the summer peak period is longer than the winter
peak period. In an average year, more than 55 percent of the annual hydropower generation
occurs during these two peak periods.

Hydropower is generally produced whenever reservoir releases are made, regardless of the
purpose of the release. When a reservoir is within its discretionary operating zone (Section 2.2,
Water Control System), additional water may be released for the sole purpose of generating
hydropower. Releases are scheduled so that hydropower turbines are operated to maximize
their value to the power supply system—by operating during the peak demand hours of each
day and typically more on weekdays than on weekends.

The primary limit on generation of hydropower within the reservoir system is the availability of
water, which may be constrained by low rainfall or other system operating priorities. For
example, when TVA maintains higher summer pool levels by restricting drawdown, less water is
available for hydropower generation.

Under normal streamflow conditions, releases from upstream reservoirs are scheduled to avoid
releasing more flow into the mainstem reservoirs than TVA’s hydropower units can use. During
high-flow periods, excess water must be discharged through spillways or sluiceways, but using
this option means losing the opportunity to use the water to generate electricity and diminishing
the potential energy value of the water.

Coal and Nuclear Power Generation

Operation of the reservoir system also provides cooling water for TVA’s coal and nuclear power
plants. TVA coal and nuclear plants provide 80 percent of the energy needed for the TVA
Power Service Area and depend on reservoir operations. Because their availability is essential
to TVA'’s ability to provide reliable, affordable electricity, support of coal and nuclear plant
operations by the reservoir system is an important operating objective.

The coal and nuclear plants require large quantities of cooling water to operate. Return of the
cooling water to the reservoir system is regulated (by permit) and includes limitations on the
increase in reservoir water temperatures that can result from the power plant discharge. These
limitations are established to maintain water quality and protect aquatic life. System minimum
flows in the Tennessee River are governed in part by the cooling water needs of these plants.

If cooling water discharges from any of TVA’s power plants are predicted to exceed permit
limits, power plant operations must be curtailed or river flows must be modified. The options
available to TVA include reducing generation output (referred to as derating a power plant),
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which reduces the amount of discharged heat; or, at some facilities, switching to more
expensive backup cooling systems (cooling towers). Both options increase TVA’s cost of power
generation. TVA may also modify reservoir releases to provide more flow or create steady flow.
When possible, TVA selects the option that minimizes power costs.

Reductions in coal and nuclear power generation (derates) typically occur during summer
months. When flows in the reservoir system are reduced, reservoir water temperatures
increase—providing less power plant cooling capacity. If the river flow is too low to provide
adequate cooling water, flows may be supplemented by releases from tributary storage
reservoirs. Historically, modification of some plant operations for some portion of the summer
period has been necessary to maintain thermal limit compliance.

Any reduction in energy output from the coal and nuclear plants typically must be replaced by
obtaining the electricity from other generating sources. Because generation output reductions
due to thermal limits generally occur on hot summer days when the demands on TVA’s
generating resources are the greatest and when all of TVA’s plants are already operating,
replacement energy often must be obtained from non-TVA energy resources at higher costs.
Although replacement energy may be available from outside sources, overloading can occur on
the bulk transmission grid, resulting in insufficient transmission capacity to bring it into TVA’s
Power Service Area. Recently, circumstances have occurred when energy was available only
from other sources and the costs of the available energy were very high compared to TVA's
power system costs.

234 Operations for Water Supply

The TVA reservoir system supports a variety of instream and offstream water uses, including
power production (cooling water for coal and nuclear power plants), industrial production, public
supply, and irrigation. Water is withdrawn at over 700 points along the Tennessee River and its
tributaries to benefit approximately 4 million citizens. According to the U.S. Geological Survey,
about 12 billion gallons of water are withdrawn from the river system each day (Hutson

et al. 2003). TVA'’s reservoir operations provide the reservoir levels and system flows
necessary to support water supply withdrawals and allow pumping mechanisms to function

properly.

Water in the TVA system is some of the most intensively used in the United States as measured
by water use per area or population (Hutson et al. 2003). At the same time, the basin has one
of the lowest rates of consumptive use. Basin-wide consumptive use is presently about

5 percent of the water withdrawn; 95 percent of the water withdrawn is returned to surface water
or groundwater for reuse. Increase in consumptive uses through 2030 is not expected to
exceed 14 percent of the total water withdrawn (Hutson et al. 2003).

239 Operations for Water Quality
The public value placed on water quality has increased in recent years; TVA reservoir

operations presently support a variety of water quality functions. These functions—previously
outlined in Section 2.2.5, Water Release Guidelines, and more fully explained in the Water
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Quality sections in Chapters 4 and 5—include maintaining water quality in project reservoirs and
tailwaters, increasing the aeration of reservoir releases, diluting municipal and industrial waste,
and ensuring adequate supplies of cooling waters for coal and nuclear power plants.

Reservoir operations and releases affect the concentration of DO in the water. Dissolved
oxygen is an important water quality parameter, because insufficient DO concentration can be
detrimental to the health and integrity of aquatic biota in reservoirs and tailwaters. As water is
stored in reservoirs, physical and biological processes often depress the concentration of DO in
the deeper waters of the reservoir. Depletion of DO concentrations is generally greater when
the rate of water flow through a reservoir is less (water is held for longer periods). Higher DO
concentrations accompany higher rates of flow through a reservoir. Because most hydropower
turbines withdraw water from the deeper waters of the reservoir, the operation of hydropower
facilities contributes to downstream DO problems, particularly below tributary dams. From June
through November, hydropower releases from deeper reservoirs may contain little or no DO.
This lower concentration of DO stresses aquatic life in tailwaters, cool-water species in
reservoirs, and limits the water’s capacity for assimilating waste.

Starting in the 1980s, under the Reservoir Release Improvement (RRI) Program, TVA
developed methods to increase oxygen in the water below hydropower dams. These methods
included auto-venting turbines, surface water pumps, oxygen injection systems, aerating weirs,
and blowers (Figure 2.3-03). In 1991, under the Lake Improvement Plan, TVA adopted efforts
to increase DO concentrations in the releases from 16 dams using these techniques
(Appendix A, Table A—05) and to provide project minimum flows.
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Source: TVA data 2003.
Figure 2.3-03 Aeration Methods to Increase Oxygen in Water below Hydropower Projects
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A direct relationship exists between storage of water in the tributary reservoirs later into the
summer and an increasing frequency of late summer water quality problems, especially DO.
Increasing flow through the reservoirs in late summer, as is now accomplished by the late-
summer/fall drawdown and system minimum flows, reduces DO problems. Higher DO
concentrations often occur when water from the tributaries is moved through the reservoir system
in late summer and early fall to meet certain other reservoir system operating priorities, such as
hydropower production and system minimum flows for navigation and coal plant cooling water.

23.6 Operations for Recreation

Recreation on the reservoirs and tailwaters of TVA’s system has grown in importance over the
last 30 years. Reservoir operations presently include a variety of measures that provide
recreational opportunities for residents and for visitors. Operations for recreation can be broadly
divided into those for reservoir recreation and those for tailwater recreation.

TVA'’s present guidelines for reservoir levels were developed in part to improve recreational
opportunities on tributary reservoirs during spring, summer, and fall. Beginning in mid-March,
the 10 tributary reservoirs that are subject to substantial drawdown—Norris, Cherokee, South
Holston, Watauga, Douglas, Fontana, Blue Ridge, Hiwassee, Nottely, and Chatuge—are filled
to reach the target June 1 summer pool levels for recreation. The reservoirs are filled as quickly
as possible, as long as reservoir levels do not exceed flood guide levels. Further, if low rainfall
prevents reservoirs from filling at the desired rate, releases are limited to only those necessary
for minimum flows.

Based on TVA’s most recent evaluation in the Lake Improvement Plan, reservoir levels are
maintained within the discretionary operating zone as much as practicable from June 1 to
August 1. The rate of drawdown from June 1 to August 1, known as the period of restricted
drawdown, is adjusted as necessary in an effort to generate hydropower while keeping reservoir
levels above the MOG for recreation. If reservoir levels fall to the MOG due to low rainfall or
high power demand, water levels are maintained as high as possible for recreation by restricting
any further releases to minimum flows. On August 1, TVA begins the period of unrestricted
drawdown on these reservoirs and is no longer restricted to maintaining minimum reservoir
levels. Mainstem reservoirs fill earlier and drop only a few feet from summer pool to winter flood
season levels.

Tailwater Recreation

There are 21 tailwaters on the reservoir system that may support recreational activities. In
some tailwater reaches of the river, fishing, boating, and white-water activities (rafting and
kayaking) are important. Providing recreational benefits may require managing reservoir
releases for flows in tailwaters. Flows in the tailwaters should be sufficient to maintain fisheries
and aquatic communities, and to support water-based recreation. Project minimum flow
guidelines have been established at 20 tributary dams in the system; many of these have
tailwaters that support recreational use. In addition, releases to meet system minimum flows
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support recreational use at various levels, depending on the specific conditions, access, accrual
of flow from other tributaries, and a variety of other factors.

231 Onerations for Other Objectives

TVA operates the reservoir system to achieve the primary operating objectives described
earlier, but the system produces other important benefits in the watershed and Power Service
Area. The following secondary benefits are generally available when they do not conflict with
the reservoir system’s primary objectives.

During late spring and summer, TVA fluctuates water levels every week on four mainstem
reservoirs (Chickamauga, Guntersville, Wheeler, and Pickwick) by 1 foot, flow permitting. This
temporary change in reservoir level disrupts mosquito habitat, reducing the number of mosquito
larvae during the height of the mosquito breeding season.

In spring (generally the period of late-April to mid-May), the reservoir system is operated so that
water levels in tributary reservoirs are relatively stable for a 2-week period when the water
temperature at a 5-foot depth reaches 65 °Fahrenheit. At this water temperature, peak
spawning occurs for several popular sport fish species (mainly largemouth bass and black
crappie). If reservoir levels are reduced during the peak spawning period, fish nests and eggs
may be stranded above the water line or fish may abandon nests if water becomes too shallow.
Stabilizing reservoir levels aids fish spawning success for these species, ultimately improving
recreational angling. During the peak spawning period, it is most beneficial to avoid more than
a 1-foot-per-week change (either lowering or rising) in pool levels. Rising water levels affect fish
spawning success less than falling levels.

The period to maintain constant tributary reservoirs levels for fish spawning coincides with the
period for filling reservoirs to reach their target summer elevations, resulting in conflict. In
addition, if the water level in a particular reservoir or group of reservoirs rises during this period
due to heavy rains, it is often necessary to lower pool levels in order to recover flood storage
volume.

238 System Monitoring and Decision Support

TVA'’s reservoir operations policy provides the framework for overall operation of the system.
Day-to-day decisions on actual release schedules are based on existing and forecasted weather
conditions, immediate and projected needs for river flows, and special operation requirements.
To ensure the efficient operation of its complex reservoir system, TVA uses a variety of data
collection, computerized reporting, and decision support systems.
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TVA, in cooperation with the USGS and USACE, maintains a computerized hydrologic data
network (rainfall and streamflow gauges) throughout the Tennessee Valley; these
measurements are reported and used in real time, generally about every 2 hours. Forecasting
of weather and scheduling of water releases are supported by an array of computerized data
collection and decision support tools, allowing TVA to examine several operational options
before making decisions.

TVA'’s operations are closely coordinated with those of other agencies, especially the Nashville
District of the USACE, which operates projects in the Cumberland River Basin that can interact
with TVA’s operations and affect downstream conditions. During periods of flooding on the
lower Ohio and Mississippi Rivers, releases from Kentucky Dam are coordinated with the
USACE Great Lakes and Ohio River Division, to aid in reducing flooding on those rivers. The
same is true during extreme low-flow periods, when minimum river depths for commercial
navigation are not available. The interconnected Tennessee and Cumberland Rivers constitute
only 6 percent of the total Mississippi River watershed area above Memphis. During low-flow
periods, however, discharges from the storage dams on these rivers contribute up to 40 percent
of the total flow.
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3 Reservoir Operations Policy Alternatives

3.1 Introduction

The National Environmental Policy
Act (NEPA) requires federal
agencies to evaluate a reasonable
range of alternatives and the
alternative of taking no action. This
chapter describes the process TVA
used to develop reservoir
operations policy alternatives; the
rationale used to develop, screen,
and select a range of policy
alternatives; and the policy
alternatives selected for detailed
analysis. Each policy alternative is
compared to the other policy
alternatives and to the Base Case.

For the purposes of this EIS, a
policy alternative refers to a set of
system-wide operational changes
that would re-balance the TVA
reservoir system to emphasize
certain operating objectives, such
as increased opportunities for
recreation, hydropower production,
or navigation. To be considered
reasonable, an alternative was
required to be capable of adjusting
the balance of operating objectives
in response to expressed public
values; continuing basic reservoir
system benefits of flood control,
navigation, and power production;
and being environmentally,
economically, and technically
feasible. The process used to
formulate and select policy
alternatives is presented in
Section 3.2.

Process for Development
of Alternatives

Conducted public outreach to identify public’'s preferred
reservoir operation priorities

Compiled comments received during public scoping about
suggested changes to the reservoir operations policy

Identified major and minor issues
Compiled operating options suggested by the public

Developed, screened, and evaluated 65 preliminary policy
alternatives

Eliminated from further consideration those alternatives that did
not meet operating objectives or were not practicable

Formulated condensed set of 25 preliminary alternatives

Obtained Interagency Team and Public Review Group review
and comment on the condensed set of 25 preliminary
alternatives

Revised condensed set of 25 preliminary alternatives and
developed a refined set of 25 alternatives

Modeled the refined set of 25 alternatives to confirm technical
and economic feasibility

Screened and narrowed the number of alternatives to be
considered by combining similar alternatives and bounding the
range of possibilities

Selected eight alternatives for further consideration (the Base
Case and seven policy alternatives)

Reexamined the eight alternatives to determine whether any
additional operating objectives or policy elements should be
included

Analyzed and discussed the eight alternatives in the DEIS
Compiled and reviewed comments on the DEIS

Conducted additional analyses and developed a series of
Preferred alternatives leading to the development of the
Preferred Alternative, which is analyzed in this FEIS

Eight reservoir operations policy alternatives (seven policy alternatives and the Base Case)
were selected and carried forward for detailed evaluation in the DEIS. A description of each of
these alternatives is given in Section 3.3. A number of other alternatives and actions were
considered but not carried through detailed analyses; the reasons for their elimination from
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further consideration are presented in Section 3.4. After receiving comments on the eight
alternatives in the DEIS and conducting further analysis to address adverse effects of those
alternatives, TVA formulated and analyzed a Preferred Alternative.

Identifying and quantifying the trade-offs between competing reservoir operating objectives were
essential to evaluating the policy alternatives. In Section 3.5, the benefits achieved by each
alternative and its consequences to the natural and human environment are summarized and
compared. (See Chapter 5 for detailed analyses of potential impacts associated with each
policy alternative.) This section also compares the public benefits that would result from
implementation of any of the policy alternatives, including the Base Case.

3.2 Alternatives Development Process

TVA developed policy alternatives with extensive involvement by the public, governmental
agencies, and non-governmental organizations. This process resulted in two important inputs
for establishing alternatives:

e Objectives—public benefits to be emphasized by reservoir operations, such as
increasing recreation, reducing flood risk, and improving tailwater aquatic habitat
conditions. See Section 1.6.2 inset box and Table 1.6-03 for objectives identified
during scoping.

¢ Policy elements (or operating options)—distinct reservoir control operations or
practices suggested by the public, such as changing summer pool levels and
increasing tailwater flows, that could be combined into various reservoir operations
policy alternatives. These elements are identified in Table 1.6-04.

Using these operating objectives and policy elements, a large number of possible operational
changes were considered and formulated into potential policy alternatives. These alternatives
were narrowed to a smaller set based on the evaluation process described in the following
sections.

3.21 Formulating Policy Alternatives

During the EIS scoping process, individuals and representatives of various agencies identified a
range of issues concerning TVA’s existing reservoir operations policy and possible changes that
could be made. The most common and widely supported suggestions concerned changing
summer and winter pool elevations and water releases to provide reservoir and tailwater
recreational opportunities while protecting the environment, aquatic life, and water quality
(Section 1.6.2). These issues and suggested changes were analyzed and translated into a list
of objectives and a list of policy elements or operating options.

TVA reservoir operations staff then reviewed the list of operating options and combined them,
along with appropriate operations terminology, to form more complete policy alternatives. This
process (see the discussion of the scoping process in Section 1.6) produced 65 preliminary
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policy alternatives with different levels of refinement. Some alternatives involved changing or
adjusting a single operations practice while others involved changing multiple practices.

3.22 Screening Preliminary Policy Alternatives

Each of the 65 preliminary policy alternatives could have been evaluated as a discrete, stand-
alone alternative, or combined with one or more alternatives in various ways to produce
innumerable alternatives to TVA'’s existing reservoir operations policy. To narrow the scope of
the analysis to a reasonable range of alternatives, TVA used an iterative screening and
evaluation process to review and refine the initial alternatives. This process yielded a range of
preliminary policy alternatives for further analysis.

TVA began the screening process by considering whether any of the 65 preliminary alternatives
would be impossible to implement, given the physical configuration and operational capabilities
of the projects (dams and reservoirs) being studied. None of the 65 preliminary alternatives
were eliminated because of such constraints.

The alternatives were then screened to identify those expected to result in substantially adverse
impacts in terms of issues raised during scoping (Table 1.6-02). TVA staff used the 11 major
issues as evaluation criteria for this screening process.

Using a scale of —10 to +10 for each evaluation criterion, the alternatives were screened by TVA
technical staff. The score for each criterion indicated a positive or negative change from
existing reservoir operations (the Base Case equaled a score of 0). A score of —5 or +5 (or
greater) represented a substantial change from the Base Case. The scores for all criteria were
then summed for each alternative, and the total scores for all alternatives were compared.

Those alternatives that received a positive total score were retained for further screening.
Those alternatives with substantial negative impacts (-5 or a greater negative number) for any
single criterion (except flood risk) were eliminated from further consideration. TVA
comprehensively reevaluated flood risk as part of the ROS and did not want to eliminate
alternatives on the basis of unacceptable flood risk impacts in the Tennessee River watershed
prior to completing this evaluation.

When an alternative was eliminated as a result of a substantial negative impact, the screening
process was stopped to determine whether any of the elements of that alternative could be
added to one or more of the remaining alternatives. TVA used this approach so that specific
reservoir policy elements that were important to evaluate could be carried forward for further
screening and possible detailed evaluation. This process was repeated until no new
alternatives could be created. TVA staff deviated from this process only to preserve, where
possible, specific elements that had been supported by a substantial number of stakeholders.

Screening process results were provided to the members of the IAT and PRG. Individuals in
both groups endorsed the process after having the opportunity to conduct an independent
evaluation of the screening results. The initial screening of the 65 alternatives resulted in a
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condensed set of 25 preliminary alternatives. The list of 65 preliminary alternatives, including
screening results, is part of the ROS administrative record.

323 Selecting Policy Alternatives

Starting with the condensed set of 25 preliminary

alternatives to select those to be analyzed in detail. EVALUATED IN DETAIL IN THE DEIS
The 25 policy alternatives were screened using a Alternative N
similar process and the same major evaluation Name Code
criteria that were used to screen the 65 preliminary Base Case -

policy alternatives. TVA staff again reviewed the
alternatives to identify sets of compatible policy

alternatives (or policy elements) that could be Reservoir Recreation B 3C
combined. For example, increasing releases to

Reservoir Recreation A 2A

. Summer Hydropower 4D
enhance hydropower generation would be yerop
compatible with increasing minimum flows to Equalized Summer/ 5A
enhance water quality and aquatic resources, Winter Flood Risk
depending on how hydropower releases are made. Commercial Navigation o

The goal of this task was to combine as many
policy alternatives as possible in order to reduce Tailwater Recreation 7C
the list of alternatives to a more manageable

number for detailed evaluation, while maintaining a

Tailwater Habitat 8A

reasonable range of policy alternatives that would

identify the potential for greater overall public

value. Some policy alternatives that resulted in substantially less improvement in overall public
value compared to other similar alternatives were eliminated from consideration. Other policy
alternatives were formulated during this process, but the number of alternatives retained for the
next step of the evaluation process coincidentally remained at 25. (The operating guidelines
that comprise the refined set of 25 alternatives are described in Appendix B.)

After the refined set of 25 policy alternatives had been screened, TVA staff performed computer
simulations to determine the effect of these 25 reformulated alternatives on selected system
operating parameters. These included reservoir elevations, streamflow conditions, and water
availability during wet, normal, and dry years; and, for some alternatives, the cost of power and
power reliability. These key parameters are associated with a range of environmental and
economic issues. The outputs from these computer simulations also provided a basis for a
preliminary assessment of potential impacts on other system operating objectives, including
water quality and reservoir and tailwater recreation.

Based on the results of the simulations, 18 of the refined preliminary alternatives were
eliminated from the list. At the conclusion of this process, eight policy alternatives (including the
Base Case or No-Action Alternative) were retained for detailed analysis in the DEIS.
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During the process of formulating and evaluating alternatives, a reference number/letter
designation was assigned to each policy alternative. The names shown in the inset box on the
preceding page were assigned to those alternatives selected for detailed analysis.

3.24 Developing a Preferred Alternative

After extensive public review of the DEIS and additional analyses, TVA developed a Preferred
Alternative. This alternative combines and adjusts elements of the alternatives identified in the
DEIS to preserve desirable characteristics and to avoid or reduce adverse impacts associated
with those alternatives, especially the potential substantial impacts related to flood damages,
water quality, power costs, aquatic resources, wetlands, and migratory waterfowl and
shorebirds. The Preferred Alternative would establish a balance of reservoir system operating
objectives that is more responsive to the values expressed by the public during the ROS and
consistent with the operating priorities established by the TVA Act.

Resolving flood risk issues was a central component in formulating the Preferred Alternative
because reducing flood damage is one of the most valuable benefits provided by the system.
Except for the Base Case, all of the alternatives evaluated in the DEIS would result in
unacceptable increases in the risk of flooding at one or more critical locations in the Tennessee
Valley. Addressing flood risk was the first step in creating the Preferred Alternative. TVA used
an iterative series of eight blended alternatives to eliminate increases in average annual flood
damages at critical locations. TVA also used this series of alternatives to develop a more
equitable way of balancing pool levels among the tributary reservoirs. Each iteration included
modifications to individual project flood guides and/or regulating zones that were intended to
address problem areas while preserving changes in reservoir pool levels that would enhance a
range of benefits. Individual project guide curves were changed to resolve flood damage issues
immediately downstream of certain projects and further downstream at damage centers.

As the flood risk issues were addressed, TVA included enhancements to reservoir and tailwater
recreation and navigation, while considering impacts on low-cost/reliable electricity, water
quality, and water supply. As part of these iterations, TVA investigated using both specified flow
(i.e., including higher minimum flows in June, July, and August) and target reservoir elevation
constraints as mechanisms for restricting drawdown from June 1 through Labor Day. The
results of these iterations indicated that operating objectives could best be met by using flow
constraints that reduce impacts on water quality and power system costs. Flood risk
considerations indicated that earlier fill of tributary and mainstem projects was not feasible. No
changes in seasonal water levels on Kentucky Reservoir were included as part of this
alternative in response to concerns expressed by the USACE, the USFWS, state agencies, and
some members of the public.

3.3 Alternatives Evaluated in Detail

Table 3.3-01 includes a summary of the existing reservoir operating guidelines (guide curves)
and water release guidelines under the Base Case. Detailed information concerning the Base
Case (for example, fill and drawdown target levels for specific reservoirs) is included in
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Appendix A. Following the description of the Base Case, Table 3.3-01 lists the proposed
changes to the existing guide curves and water release guidelines under each of the policy
alternatives. Appendix B contains more detailed information about the policy alternatives (e.g.,
the specific reservoirs that would be affected by proposed changes).

Each of the alternatives is described in detail in the following sections according to its purpose,
proposed operational changes, and effects on operating objectives.

Purpose. The purpose statement describes the primary operating objective that was
emphasized in developing the policy alternative and for which the alternative is
named (e.g., reservoir recreation). Because each alternative represents a balance
among operating objectives, the secondary objectives or constraints used to
formulate the alternative are also identified.

Changes in Operations. The changes in reservoir levels, flow releases, and other
operations are identified for each policy alternative (see Appendix B for full details).
Because many policy elements would remain the same across all alternatives, the
descriptions below focus on how the alternatives would differ from the Base Case.

Achievement of Objectives. This brief description states how the policy alternative is
expected to meet the primary objective(s) of the reservoir system. Details
concerning impacts on other operating objectives and environmental resources are
described in Chapter 5 and are summarized in Section 3.5.

Although no alternatives are specifically designed (or named) to enhance water quality, water
supply, and other objectives discussed in Chapter 1, these topics have been fully addressed in
the policy alternatives that were analyzed. The policy alternatives selected for detailed analysis
include a sufficiently wide range of operating conditions, including reservoir levels, flows, and
timing, to address the potential impacts on these other operating objectives. Water quality in
the reservoirs and regulated stream reaches is generally closely related to the timing and rate of
flow through the reservoirs and tailwaters during summer and early fall. The nine alternatives
(including the Base Case) examined in detail provide a wide range of operations—from
maintaining higher water levels in the reservoir system into the fall to balancing drawdowns and
flow through the system to be more evenly distributed over the seasons.

Under all policy alternatives, during critical power system situations—including but not limited to
Power System Alerts or implementation of the Emergency Load Curtailment Plan, reservoir
operations may temporarily deviate from normal system operating guidelines to meet power
system needs. In such situations, water stored in the reservoirs would be used to the extent
practicable to preserve the reliability of the power system.
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3 Reservoir Operations Policy Alternatives

3.3.1 Base Case

The Base Case (required by NEPA to be evaluated in
an EIS as the No-Action Alternative) serves to Base Case—operates the reservoir
document the existing reservoir operations policy. system in accordance with existing
Under the Base Case, TVA would continue to operate :leeeans'g"ggzrﬁa:zf g:ﬁ:‘:“ﬁ;m&gran d
its water control system in accordance with existing project c%mmitmer’1ts andgconstraint's_
reservoir operating guidelines (guide curves), water

release guidelines, other guidelines, and project

commitments and constraints. (Existing operations and the structure of the water control
system are described in detail in Sections 2.1 through 2.3.)

The Base Case also involves a number of other actions that would occur regardless of changes
in the reservoir operations policy, including the continued implementation of ongoing TVA
programs and meeting the existing contractual and other commitments for operation of the
system. The following sections describe the ongoing programs and conditions that were
included in the Base Case and each of the eight action alternatives.

2030 Consumptive Water Use

According to the USGS, the Tennessee River basin has the lowest rate of consumptive water
use (water withdrawn but not returned to the river system) in the United States. Basin-wide
consumptive use is presently about 5 percent of the water withdrawn. Increase in consumptive
uses is not expected to exceed 7 percent or 331 million gallons each day by 2030 (Hutson et al.
2003). Once water is consumed, it is not available for use within the TVA system and must be
accounted for in the evaluation of each alternative. TVA used the USGS estimates of 2030
consumptive water use by sub-basin (Appendix A, Table A-06) and accounted for future
reductions in the amount of water available in its hydrologic modeling for all alternatives.
Consumptive water use was assigned to the TVA system in sub-basins where use was
projected to occur. Therefore, the analyses presented in this FEIS for all policy alternatives
have accounted for the anticipated future consumptive water use.

Hydro Modernization Projects

In 1991, TVA began to rehabilitate and upgrade its hydropower generation facilities. Eventually,
as many as 92 hydro turbine units at 26 plant sites may be rehabilitated and modernized. The
goal of TVA’s HMOD projects is to provide for a safer and more reliable hydropower system,
improved operational efficiency, and increases in system capacity at an acceptable economical
cost and return to TVA. The HMOD projects that were designed and funded, implemented, or
completed on or before October 2001 are considered in this EIS as part of the Base Case (see
Appendix A, Table A-09). The projects yet to be designed or implemented as of October 2001
are considered in the cumulative impacts analysis.

3-12 Tennessee Valley Authority
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3 Reservoir Operations Policy Alternatives

Hydro Automation Program

The purpose of the Hydro Automation Program is to install systems at TVA hydro plant sites to
enable all control functions, such as starting, stopping, loading, and protecting the generating
units, to be handled by remote and local computers. The hydro plants will be dispatched
through the transmittal of operating schedules from the Hydro Dispatch Control Cell, located in
the Power System Operations Center in Chattanooga. This central point of dispatch for the
entire hydro system, in addition to local computers at the plants actually handling the operation
of the generating units, allows for rapid system-wide response to varying power demands.
Once complete in 2004, the program will greatly improve the flexibility TVA has to control all 109
of its conventional hydro generating units. This flexibility will allow TVA to reduce overall
operating expenses and increase operating efficiencies. Upon completion of the program, TVA
will be able to provide rapid, automatic, real-time dispatching of the generating units. This
change in the operation of the system has been included in the evaluation of the Base Case
and all of the policy alternatives.

Browns Ferry Nuclear Plant

In 2002, TVA decided to refurbish and restart Unit 1 at its Browns Ferry Nuclear Plant. TVA is
also seeking to extend operation of all three units at the facility for an additional 20 years by
renewing the operating licenses for Units 1, 2, and 3 prior to their expiration in 2013, 2014, and
2016, respectively. Coincident with the license renewal and Unit 1 refurbishment efforts, TVA is
also uprating the capacity of all three units. Restart of Unit 1 could occur as early as 2007.
Restart and operation of Unit 1 will require construction of an additional cooling tower and
increasing intake flow rates by approximately 10 percent. The plant will be operated to ensure
that the maximum cooling water discharge temperature and the temperature rise between
intake and discharge remain within permitted limits. Use of cooling towers will increase and, on
infrequent occasions when the cooling towers are unable to meet thermal limits, the plant will be
derated to remain in compliance with the established limits. These operational revisions at
Browns Ferry have been included in the evaluation of the Base Case and all of the policy
alternatives.

3.3.2 Reservoir Recreation Alternative A

Purpose. The purpose of Reservoir Recreation
Alternative A is to evaluate the balance of public benefits | Reservoir Recreation Alternative A—
that would result if the reservoir system is operated to ‘r’::;ravtzsr tr';ir;zsfor;’;’:rosg’;i':ntl‘;;gcvrvi?lze
increase reservoir recreational opportunities while T 6 R O eEr SSE
maintaining a degree of power system reliability. This reliability.

alternative would maintain some summer contribution of

hydropower to support power system reliability but at

levels less than under the Base Case. Higher winter pool levels that may better support
navigation on mainstem reservoirs and winter recreation are secondary components of this
alternative.

Tennessee Valley Authority 3-13
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3 Reservoir Operations Policy Alternatives

Changes in Operations. Reservoir Recreation Alternative A would extend the summer pool
period and would delay unrestricted drawdown on 10 tributary reservoirs (Blue Ridge, Chatuge,
Cherokee, Douglas, Fontana, Hiwassee, Nottely, Norris, South Holston, and Watauga) until
Labor Day (a month longer than under the Base Case). For Great Falls, the summer fill period
would be completed by Memorial Day. On six mainstem reservoirs (Chickamauga, Guntersville,
Kentucky/Barkley, Pickwick, Watts Bar, and Wheeler), the summer pool period would be
extended to August 1 and then reduced by 1 foot from August 1 to Labor Day.

To maintain summer pool levels, reservoir releases during summer would be generally limited to
those necessary to meet project and system minimum flow requirements and to maintain flood
storage allocation. However, the bi-weekly average releases from Chickamauga Reservoir
under the Base Case would be increased and limited to 25,000 cubic feet per second (cfs)
weekly average from August 1 to Labor Day, providing sufficient flow through the mainstem
reservoir system to minimize additional derating of nuclear and coal power plants.

Under Reservoir Recreation Alternative A, the winter flood guide levels would be increased on
10 tributary reservoirs (Blue Ridge, Chatuge, Cherokee, Douglas, Hiwassee, Nottely, Norris,
South Holston, Tims Ford, and Watauga) to the targeted March 15 levels under the Base Case
(Appendix A, Table A-02). On five mainstem reservoirs (Chickamauga, Fort Loudoun, Pickwick,
Wheeler, and Watts Bar), the minimum winter elevation would be raised by 2 feet to provide a
13-foot navigation channel (11 feet with a 2-foot overdraft protection), and the typical 2-foot
winter fluctuating zone under the Base Case would be reduced to 1 foot for these five mainstem
reservoirs under Reservoir Recreation Alternative A.

Achievement of Objectives. Extending the period of summer pool and limiting releases during
this period is expected to increase reservoir recreational opportunities. Reservoirs at or near
summer pool elevation during the primary recreation period provide the greatest surface area
for recreation; maximize access to the water via docks, marinas, and boat ramps; and generally
increase reservoir and shoreline access. Higher winter reservoir levels are expected to
increase recreational opportunities during off-peak recreation seasons but also may increase
flood risk.

Limitations on discretionary reservoir releases between June 1 and Labor Day are expected to
help maintain summer pool levels but are likely to reduce tailwater recreational opportunities
and production of hydropower during the summer peak period. Reservoir Recreation
Alternative A would likely improve the scenic beauty of the reservoirs during summer and
reduce the exposure of flats and areas of dry reservoir bottom, contributing to an improved
overall recreational experience. This alternative is expected to benefit recreation by increasing

! System minimum flows are indicators of total flow through the system to meet specific system
requirements for navigation, water supply, waste assimilation, and other benefits—including the
assurance that adequate cooling water is provided to avoid derates at TVA’s nuclear and coal-fired
plants. System minimum flows are measured at the Chickamauga, Kentucky, and Pickwick Dams, and
other locations. These flows include a bi-weekly average minimum flow in summer and a daily average
minimum flow in winter. If the total of the project minimum flows plus any additional runoff from the
watershed is insufficient to meet these system minimum flows, additional water must be released from
upstream reservoirs to make up the difference.

3-14 Tennessee Valley Authority
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3 Reservoir Operations Policy Alternatives

the likelihood of achieving the June 1 target levels in the tributaries, which are expected to
improve flatwater recreational activities.

Adoption of Reservoir Recreation Alternative A would likely reduce operational benefits
achieved by the system in several areas. Maintaining reservoir levels longer in summer may
reduce some early-fall flood storage volume, incrementally increasing flood risk. Extending
summer pool levels is expected to delay the availability of water for discretionary releases to
produce hydropower, possibly when peaking power is needed most. The reduction in summer
hydropower production may be offset to some extent by maintaining the average weekly
25,000-cfs flow at Chickamauga Reservoir that would provide cooling water for power plants
and minimize summer power plant derates. The additional water that is expected to be
available for releases after Labor Day could reduce the need to derate power production at coal
and nuclear plants that may occur during fall. Raising mainstem winter pools and reducing the
range of fluctuation in reservoirs are expected to benefit navigation.

333 Reservoir Recreation Alternative B

Purpose. The purpose of Reservoir Recreation
Alternative B is to evaluate the balance of public benefits ,

that Id It if th . t . ted t operates the reservoir system to
) atwould resu _I € resgrvmr system I_S_ opera_ edto increase reservoir recreational
increase reservoir recreational opportunities while opportunities.

maintaining a lower degree of power system reliability
than under Reservoir Recreation Alternative A.

Reservoir Recreation Alternative B—

Changes in Operations. As under Reservoir Recreation Alternative A, targeted summer pool
levels would be extended to Labor Day on 10 tributary reservoirs (Blue Ridge, Chatuge,
Cherokee, Douglas, Fontana, Hiwassee, Nottely, Norris, South Holston, and Watauga) by
delaying the beginning of unrestricted drawdown to Labor Day (a month longer than under the
Base Case). On six mainstem reservoirs (Chickamauga, Fort Loudoun, Guntersville,
Kentucky/Barkley, Pickwick, Wheeler, and Watts Bar), the summer pool elevations would be
extended to Labor Day (as compared to August 1 under Reservoir Recreation Alternative A). In
contrast to Reservoir Recreation Alternative A, Reservoir Recreation Alternative B would have
no allowance for mainstem drawdown between August 1 and Labor Day.

Under Reservoir Recreation Alternative B, the method of flood storage allocation would be
changed to provide adequate storage for the 7-day, 500-year inflow.? Reservoir releases would
be limited to only minimum flows from June 1 to Labor Day. Chickamauga Reservoir minimum
releases would remain at 13,000 cfs (as under the Base Case).

2 The 7-day, 500-year storage for a given reservoir is the storage volume required to store the maximum
7-day average local inflow from a storm with a probability of occurrence in any given year of 0.002
(commonly referred to as the 500-year flood). The storage volume required for a specific reservoir
assumes no releases from upstream projects.
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3 Reservoir Operations Policy Alternatives

In most cases, winter reservoir levels on tributary reservoirs would be higher under Reservoir
Recreation Alternative B than under the Base Case but by an amount that would vary among
reservoirs, depending on the level needed to store the volume of the 7-day, 500-year storm
inflow. On mainstem reservoirs, the minimum winter elevation would be raised 2 feet, where
possible, to create a 13-foot navigation channel (11 feet with a 2-foot overdraft). The typical
2-foot winter fluctuating zone under the Base Case would be reduced to 1 foot for these
mainstem reservoirs under Reservoir Recreation Alternative B.

Achievement of Objectives. Under Reservoir Recreation Alternative B, extending the summer
pool period and limiting releases between June 1 and Labor Day are expected to result in
increased reservoir recreational opportunities—by a greater amount than under Reservoir
Recreation Alternative A. The changes in operations during winter drawdown are likely to result
in higher but more variable spring reservoir elevations as compared to the Base Case.
Extended summer and increased winter reservoir levels may increase recreational opportunities
beyond what would occur under Reservoir Recreation Alternative A.

Limitations of discretionary reservoir releases after June 1 would help maintain summer pool
levels but would likely reduce tailwater recreational opportunities and production of hydropower
during the summer peak period. Reservoir Recreation Alternative B is also expected to
increase flood risk and reduce hydropower generation. Navigation benefits should be the same
as those described for Reservoir Recreation Alternative A, except for increased benefit at
Kentucky Reservoir. Continuation of releases from Chickamauga Reservoir at the present
13,000-cfs level, coupled with higher flood guides for tributary reservoirs, would likely reduce
overall power generation and could, at times, reduce the availability of hydropower to meet
summer peak loads. Maintaining only existing minimum flows at Chickamauga Reservoir,
coupled with the shift of hydropower generation from summer to fall, may also increase the
frequency of derating coal and nuclear plants.

3.34 Summer Hydropower Alternative

Purpose. The purpose of the Summer Hydropower
Alternative is to evaluate the balance of public benefits , ,

. . . operates the reservoir system to increase
that would result if the reservoir system is operated to . )
) . . the production of hydropower during the
increase production of hydropower during the peak peak summer demand period.
summer demand period.

Summer Hydropower Alternative—

Changes in Operation. The principal change under the Summer Hydropower Alternative would
be to begin unrestricted drawdown immediately after June 1 in order to increase power
production and flood storage volume on both tributary and mainstem reservoirs.

Under the Summer Hydropower Alternative, the method of flood storage allocation would be
revised to provide for inflow for the 7-day, 500-year storm—allowing flood guides on tributary
reservoirs to be raised in some cases. Weekly average releases from Chickamauga Reservoir
would increase to 35,000 cfs as compared to 13,000 cfs bi-weekly under the Base Case. The
only scheduled tailwater releases would occur at Ocoee #2 Reservoir.

3-16 Tennessee Valley Authority
Reservoir Operations Study — Final Programmatic EIS



3 Reservoir Operations Policy Alternatives

Achievement of Objectives. Beginning unrestricted drawdown on June 1 is expected to provide
releases for hydropower production throughout summer and into fall as long as sufficient water
is available. Increased releases from Chickamauga Reservoir would likely provide sufficient
flow through the reservoir system to substantially reduce the potential for derating of nuclear
and coal power plants, at least as long as water is available. These releases should allow
greater generation of hydropower and may also sustain higher flows in tailwaters, possibly
supporting more tailwater recreational opportunities. Reducing the winter flood allocation for
tributary reservoirs is expected to increase winter reservoir levels and may increase winter
recreational opportunities.

Water now stored during the summer period would likely not be available in fall to maintain
navigation flows or minimize derates at coal and nuclear power plants. Reduced winter tributary
flood storage allocation may result in higher winter reservoir levels and increased risk of flood.

Increasing hydropower production is expected to reduce benefits from several other operating
objectives. Reservoir recreational opportunities are expected to decrease throughout summer
and fall, compared to the Base Case. Beginning unrestricted releases from reservoirs on
June 1 and continuing through summer would lower reservoir levels and may decrease
associated recreational opportunities. However, these lower levels would provide additional
summer flood storage. Lower reservoir levels at the end of summer resulting from maximizing
hydropower production may also provide less water to be released during fall in order to
maintain water quality. In some years, less flow could be available to offset derating coal and
nuclear power plant operations affected by thermal discharge permit limitations.

3.3.5 Equalized Summer/Winter Flood Risk Alternative

Purpose. The purpose of the Equalized Summer/ Winter

Flood Risk Alternative is to evaluate the balance of Equalized Summer/Winter Flood Risk
public benefits that would result if the reservoir system is | Alternative—operates the reservoir
operated to adjust summer and winter reservoir system to seasonally equalize flood risk by

elevations so that flood risk is similar throughout the year | adjusting summer and winter elevations.

in all reservoirs.

Changes in Operations. The principal changes to system operations under the Equalized
Summer/Winter Flood Risk Alternative would involve establishing year-round flood guides for
tributary and mainstem reservoirs that would vary by reservoir and month, depending on the
anticipated runoff. These flood guides would be based on a reservoir’s capacity to store inflow
from the critical-period, 500-year storm® and would equalize the level of flood risk in all seasons.
For tributary projects, a year-round flood guide would generally result in higher winter reservoir
levels and lower summer reservoir levels, compared to the Base Case. For mainstem projects,
the guide curves were modified to begin fill on April 1 and reach summer pool elevation by the

® The critical-period, 500-year storage for a given reservoir is the maximum storage volume required to
store the inflow from a storm, with a probability occurrence in any given year of 0.002 (commonly referred
to as the 500-year storm). The storage volume required for a specific reservoir also takes into account
the reservoir’s natural inflow/discharge and inflows from upstream projects.
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Figure 3.3-01 Example of Critical-Period Storage Versus Current Flood Guide at Chatuge
Reservoir

end of May. Figure 3.3-01 is an example of the critical-period storage versus a current flood
guide.

Reservoir releases from June 1 to Labor Day would be limited to only those necessary to
maintain minimum flows. Releases from Chickamauga Reservoir would be increased from the
13,000-cfs bi-weekly average under the Base Case to a 25,000-cfs weekly average from
August 1 to Labor Day under the Equalized Summer/Winter Flood Risk Alternative.

Achievement of Objectives. Under the Equalized Summer/Winter Flood Risk Alternative, winter
flood risk generally is expected to increase somewhat and summer flood risk would decrease.
Lower summer reservoir levels would likely decrease summer recreational opportunities.

Limitations of discretionary reservoir releases between June 1 and Labor Day could help to
maintain summer pool levels but would likely reduce tailwater recreational opportunities and
production of hydropower during the summer peak period. Increasing flows from Chickamauga
Reservoir to 25,000 cfs from August 1 to Labor Day may retain the ability to limit derates at
nuclear and coal power plants at levels similar to what occurs under the Base Case.
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3 Reservoir Operations Policy Alternatives

3.3.6 Commercial Navigation Alternative

Purpose. The purpose of the Commercial Navigation Commercial Navigation Alternative—
Alternative is to evaluate the balance of public benefits operates the reservoir system to increase
that would result if the reservoir system is operated to the reliability and reduce the cost of
increase the reliability and reduce the cost of e e
commercial navigation on the Tennessee River. River.

Changes in Operations. Changes to operations would primarily affect the mainstem portion of
the reservoir system. Raising the winter flood guides by 2 feet on mainstem reservoirs, where
possible, would increase the navigation channel depth to 13 feet (providing an 11-foot
navigation channel with a 2-foot overdraft). The mainstem winter operating range would be
modified to allow only a 1-foot fluctuation on those mainstem reservoirs raised 2 feet in winter.

To further support navigation operations, minimum flows would be increased at several key
projects with major navigation locks. Specific instantaneous minimum flows would be provided
at Kentucky, Pickwick, and Wilson Dams to reduce the difficulty of navigation at certain
locations. At Pickwick and Wilson Dams, these flows would also be tied to pool elevations. A
limitation on maximum flow (except in flood control situations) would be imposed at Barkley
Reservoir, when practical, to reduce high-flow navigation hindrances.

Achievement of Objectives. Raising winter flood guides on mainstem reservoirs, where
appropriate, and increasing minimum flows at selected projects is expected to increase the
operating depth of most of the navigation channel. Increasing the depth of the navigation
channel would likely provide increased access on the Tennessee River to larger or more heavily
laden barges, reducing the cost of waterborne transportation.

Increasing the flood guide during the winter period would likely reduce the flood storage
allocation in the mainstem reservoirs, thereby increasing flood risk. Achievement of other
system benefits is not expected to change under the Commercial Navigation Alternative relative
to the Base Case.

3.3.17 Tailwater Recreation Alternative

Purpose. The purpose of the Tailwater Recreation ) ) )

Alt tive is t luate the bal f bublic b fit Tailwater Recreation Alternative—
ernative Is to e.va uate the gance 0 .pu IC benetits operates the reservoir system to increase

that would result if the reservoir system is operated to tailwater recreational opportunities.

increase tailwater recreational opportunities. This

alternative would be achieved by adopting the changes

to system operations similar to those described for Reservoir Recreation Alternative B and also
by scheduling reservoir releases at selected projects to increase tailwater recreational
opportunities.

Changes in Operations. Under the Tailwater Recreation Alternative, tailwater recreation
releases would have higher priority than maintaining water levels for reservoir recreation.
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Changes under the Tailwater Recreation Alternative would include extending the summer pool
period to Labor Day; changing winter tributary flood guides to the 7-day, 500-year storm inflow;
and raising winter mainstem reservoir levels by 2 feet, where possible. From June 1 to Labor
Day, two types of reservoir releases would occur. Releases would be made to maintain
minimum flows, and releases would be scheduled to increase tailwater recreational
opportunities at five projects (Apalachia, Norris, Ocoee #1, South Holston, and
Watauga/Wilbur). Under the Tailwater Recreation Alternative, these releases would be formally
scheduled; under the Base Case, most recreational releases are not formally scheduled and are
made only after other operating requirements have been met.

Achievement of Objectives. An increase in tailwater flows to support tailwater-related
recreational activities is expected to achieve the primary objective of increased tailwater
recreational opportunities. Where additional releases are scheduled for recreation, the
increased certainty that such flows would be available may also increase the attractiveness and
reliability of those tailwaters for recreation. Other benefits described for Reservoir Recreation
Alternative B are expected to occur, including increased reservoir recreational opportunities and
increased boating access (although less than under Reservoir Recreation Alternative B
because of the releases to the tailwaters).

The Tailwater Recreation Alternative may cause a decrease in power supply reliability by
increasing the frequency of derating TVA’s coal and nuclear power plants and by reducing the
availability of water for discretionary production of hydropower—possibly during periods of peak
demand.

3.3.8 Tailwater Habitat Alternative

Purpose. The purpose of the Tailwater Habitat
Alternative is to evaluate the balance of public benefits
that would result if the reservoir system is operated to
improve conditions in tailwater aquatic habitats by
adjusting tailwater flow conditions in relation to natural
variations in runoff. Tailwater habitat would also be improved by decreasing the rate of river
fluctuations associated with rapid changes in the number of turbines operated.

Tailwater Habitat Alternative—operates
the reservoir system to improve conditions
in tailwater aquatic habitats.

Changes in Operations. The principal change to system operations would involve releasing
Base Case minimum flows or 25 percent of the inflow—whichever is greater—as a relatively
continuous minimum flow with no turbine peaking. Hydroturbine pulsing would continue to be
used to provide minimum flows. Minimum operations guides would be eliminated on tributary
reservoirs. Tributary and mainstem reservoirs would use operating guide curves similar to the
ones used under Reservoir Recreation Alternative A. Mainstem winter operating ranges would
be limited to 1 foot for those projects raised 2 feet in winter.

Under the Tailwater Habitat Alternative, reservoir releases into tailwaters would produce flows,
water depths, and velocities throughout the year that would be more similar to natural seasonal
variability. Actual flows, limits, and changes would be determined by the inflow conditions.
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During high inflows, water would be released to keep elevations below the flood guides. During
low inflows, existing project minimum flows would be met. In the intermediate inflow ranges,

25 percent of the inflow would be passed. Hydropower operations would occur when water is
released from the dams.

Achievement of Objectives. Decreased daily variability in tailwater flows is expected to improve
aquatic habitat and tailwater water quality, increasing the viability of project tailwaters to support
both aquatic plant and animal species and water-dependent wildlife species. A secondary
benefit is expected to be increased tailwater recreational opportunities. Because tailwater flows
would be more directly related to seasonal changes in runoff, tailwater benefits may be more
related to variation in the hydrologic cycle. An increase in winter mainstem reservoir levels
would likely increase navigational access and provide benefits through reduced waterborne
transportation costs.

Limitations of discretionary reservoir releases are expected to help maintain summer pool levels
but would likely reduce tailwater recreational opportunities and production of hydropower during
the summer peak period. Obtaining additional habitat benefits may not reduce the total amount
of hydropower generation but could result in a decrease in the capacity of hydropower
production during the periods of peak demand. The frequency of coal and nuclear power plant
derating also may be increased, especially during late summer, when derating is most likely to
occur. These effects would affect the overall reliability of power supply.

Purpose. The purpose of the Preferred
Alternative is to establish a balance of system | Preferred Alternative—operates the reservoir
operating objectives that is more responsive to | SYStem to provide increased opportunities for

. . reservoir and tailwater recreation while meeting
the values expressed by the public during the : o

. ; ) other operating objectives.

ROS and consistent with the operating
priorities established by the TVA Act. This
alternative combines and adjusts elements of the alternatives identified in the DEIS to preserve
desirable characteristics and to avoid or reduce adverse impacts associated with those
alternatives in order to create a more feasible, publicly responsive alternative. The Preferred
Alternative was created after extensive public review of and comment on the DEIS and
additional analyses.

Changes in Operations. Under the Preferred Alternative, each project would meet its own Base
Case minimum flow requirements and share the responsibility for meeting increased system
minimum flow requirements. After meeting those requirements, elevations on 10 tributary
reservoirs (Blue Ridge, Chatuge, Cherokee, Douglas, Fontana, Nottely, Hiwassee, Norris, South
Holston, and Watauga) would be maintained as close as possible to the summer flood guide
from June 1 through Labor Day, resulting in restricted drawdown during this period. When
rainfall and runoff are insufficient to meet system flow requirements, the needed water would be
released from the upstream tributary reservoirs to augment the natural inflows, resulting in some
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drawdown of all of these projects. This would be expected to occur in about 90 percent of the
years.

Reservoir balancing guides established for each tributary storage reservoir would be used
under the Preferred Alternative to ensure that the proportional water releases for downstream
system needs are drawn from the tributary reservoirs equitably. A balancing guide is a
seasonal reservoir pool elevation that defines the relative drawdown at each tributary reservoir
when downstream flow augmentation is required. Subiject to variations in rainfall and runoff
across the projects, and the necessity to ensure at least minimal hydropower capacity at each
tributary project (up to a water equivalent of 17 hours of use per week at best turbine efficiency
from July 1 through Labor Day), water would be drawn from each tributary reservoir so that
elevation of each reservoir would be similar relative to its position between the flood guide and
the balancing guide. Summer operating zones would be maintained through Labor Day at four
additional mainstem projects (Chickamauga, Guntersville, Pickwick, and Wheeler). Base Case
minimum flows, except for the increases noted below, and the DO targets adopted following
completion of the 1990 Lake Improvement Plan would continue to be met.

Subiject to flood control operations or extreme drought conditions, scheduled releases would be
provided at five additional tributary projects (Ocoee #1, Apalachia, Norris, Watauga/Wilbur, and
South Holston) to increase tailwater recreational opportunities. Under the Base Case,
recreational releases are not formally scheduled at these five projects and are made only after
other operating requirements have been met.

Under the Preferred Alternative, the weekly average system flow requirement from June 1
through Labor Day measured at Chickamauga Dam would be determined by the volume of
water in storage at 10 upstream tributary reservoirs relative to a system MOG. This guide is a
seasonal storage guide that defines the combined storage volume for those 10 tributary
reservoirs (Blue Ridge, Chatuge, Cherokee, Douglas, Fontana, Nottely, Hiwassee, Norris, South
Holston, and Watauga). If the volume of water in storage is more than the system MOG, the
weekly average system flow requirement would be increased each week from 14,000 cfs the
first week of June to 25,000 cfs the last week of July. Beginning August 1 and continuing
through Labor Day, the weekly average flow requirement would be 29,000 cfs. If the volume of
water in storage is less than the system MOG, only 13,000 cfs weekly average flows would be
released between June 1 and July 31, and only 25,000 cfs weekly average flows would be
released from August 1 through Labor Day. During normal operations June through Labor Day,
weekly average system flows would not be lower than the amounts specified to ensure
adequate flow through the system. Also, they would not be higher than the specified amounts
to maintain pool levels as close as possible to the flood guides on 10 tributary reservoirs. After
periods of high inflow, higher flows would be released as necessary to recover allocated flood
storage space. Continuous minimum flows would be provided in the Apalachia Bypass reach
from June 1 through November 1.

The winter flood guide levels would be raised on 10 tributary reservoirs (Boone, Chatuge,
Cherokee, Douglas, Fontana, Hiwassee, Norris, Nottely, South Holston, and Watauga) based
on the results of the flood risk analysis. On Wheeler Reservoir, the minimum winter elevation
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would be raised by 0.5 foot to better ensure an 11-foot minimum depth in the navigation
channel. Steady water releases up to 25,000 cfs of flow would be provided as necessary at
Kentucky Dam to maintain a tailwater elevation of 301 feet. Great Falls Reservoir would be
filled earlier to reach full summer pool by Memorial Day. On Fort Loudoun, Watts Bar, and
Chickamauga Reservoirs, the fill period would follow the Base Case fill schedule during the first
week in April. Then, the fill schedule would be delayed to reach summer operating zone by mid-
May.

Specific details of the Preferred Alternative are presented in Table 3.3-01 and Appendix B.

Achievement of Objectives. Adjusting flood guide elevations based on flood risk analysis and
providing increased minimum flows during June, July, and August would avoid and reduce
impacts related to the primary reservoir system operating objectives of flood control, navigation,
and power generation that were associated with other alternatives identified in the DEIS. This
alternative would not increase annual average flood damages at any critical location within the
Tennessee Valley, including Chattanooga. It would provide a more equitable way of balancing
pool levels among the tributary reservoirs. It would increase the minimum depth of the
Tennessee River navigation channel at two locations and would maintain power system
reliability while lessening impacts on delivered cost of power compared to other alternatives.

Maintaining reservoir pool elevations as close to the flood guide as possible during summer and
delaying the unrestricted drawdown would provide greater recreational opportunities and use of
the reservoirs. Higher winter pool levels are expected to increase recreational opportunities
during off-peak recreation seasons as well as increase hydropower production. Where
additional water releases are scheduled for recreation, the increased certainty that such flows
would be available may also increase the attractiveness and reliability of those tailwaters for
recreation.

With reservoir pool levels similar to the Base Case, impacts on wetland extent, distribution, and
habitat connectivity would be reduced. Not changing the operating guide curves for Kentucky
Reservoir would reduce the potential adverse effects on flood control, seasonal exposure of
flats habitats, interference with the operation and integrity of managed areas, and impacts on
adjacent forested wetlands compared to the other action alternatives.

As a result of higher minimum flows from June 1 through Labor Day, impacts on water quality
would be reduced compared to the other action alternatives, except for the Commercial
Navigation Alternative. Reducing water quality impacts would also benefit aquatic resources,
because water quality is a major factor that influences the health of fisheries and the quality of
aquatic habitat.

34 Other Actions Considered

Many policy elements were considered during formulation of the policy alternatives. Discussion
of these elements revealed that some could be implemented independent of a change in TVA’s
overall reservoir operations policy while others were infeasible to be included in any reservoir

operations policy. Actions that could be implemented independent of a change in the reservoir
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operations policy are discussed in Section 3.4.1. Elements that have not been included in any
of the policy alternatives are discussed in Section 3.4.2. Alternatives that included these
elements were determined to be unreasonable primarily because the negative effects
outweighed the potential benefits, and overall public value of the reservoir system was not
improved.

341 Actions That Exist or Could Be Implemented Independent of a Change in the
Reservoir Operations Policy

Bear Creek and Normandy Projects

Although the Bear Creek (Bear Creek, Cedar Creek, Little Bear Creek, and Upper Bear Creek)
and Normandy Projects are included in the 35 projects being studied in the ROS, it was
determined that the operating guidelines already established for the five projects would not
change as a consequence of a change in the overall reservoir operations policy for the following
reasons:

e The guide curves for Normandy, Bear Creek, Cedar Creek, and Little Bear Creek
have summer pool elevations that span from mid-April to mid-November.

e Guide curves for Normandy, Bear Creek, Cedar Creek, and Little Bear Creek already
have a limited flood storage allocation, leaving little opportunity for further changing
winter flood storage.

e The guide curve for Upper Bear Creek has little planned annual fluctuation and no
flood storage allocation.

e Releases to the tailwaters of these five projects are already controlled to maintain
appropriate water quality parameters (primarily DO) for water supply and fish
hatchery needs below Normandy.

After review, TVA concluded that operation of these projects would not be modified under any of
the policy alternatives.

The IAT/PRG members asked TVA to consider reducing ramping rates in order to moderate
fluctuations in downstream tailwater flows. Existing ramping rates were designed to generate
cost-effective hydropower during periods of peak electricity demand during the day. Some
fluctuations in water releases must occur when bringing turbine units online to meet peak
demands; at times, units may need to be ramped up quickly. Changing ramping rates was
included as an element of the Tailwater Habitat Alternative. This alternative would reduce
turbine peaking effects on tailwaters.

In addition to evaluating ramping rates in the ROS, TVA is automating most of its conventional
hydropower generating units (see discussion of the Hydro Automation Program in Section 2.3
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under Hydropower Generation Facilities). The automated system will enable TVA to operate
turbines at several hydro plants at the same time to generate needed power rather than using
multiple turbines at only a few hydro plants to achieve the same amount of generation. This
new ability will allow TVA to more effectively shape water flows throughout the water control
system.

Organized angling groups, individuals, and state fishery management agencies recommended
filling reservoirs earlier and extending the period of stable water levels (see the discussion of
fish spawning in Section 2.3.7) to enhance fish spawning success. Based on its analysis, TVA
determined that this could not be done due to increased flood risk and impacts on achieving full
summer pool. However, TVA plans to stabilize reservoir levels to the extent possible for

2 weeks during the spring spawning period (by limiting a drop in pool elevations to a maximum
of 1 foot per week except for flood storage recovery or critical power situations) when water
temperatures reach 60 °F (instead of the present trigger level of 65 °F). This will improve the
spawning conditions of cooler water species (see Section 5.7, Aquatic Ecology, for further
discussion).

Biodiversity Considerations

Diverse assemblages of aquatic species occur in the flowing-water habitats downstream from
several tributary and mainstem dams. In some of these tailwater reaches, the abundance and
diversity of these aquatic communities could be improved through a combination of operational
and physical modifications to the dam. These modifications might involve changing project
minimum flows; the timing of releases; or the quality of the released water, such as its
temperature. For example, substantial flow and temperature fluctuations occur in the
downstream part of the Elk River when the hydropower unit at Tims Ford Dam is operated.
Changing operations at the hydropower plant could reduce variations in the tailwater habitat and
could aid in the recovery of the diverse but sparse aquatic community in this river reach.
Independent of the ROS, TVA is evaluating project-specific alternatives for operating Tims Ford
Dam to improve the diversity of the aquatic community in the Elk River. Other project-specific
actions to improve biodiversity could be analyzed on a case-by-case basis as the opportunity for
habitat improvement is identified.

Under all of the action alternatives, TVA would provide a continuous minimum flow up to 25 cfs
in the 13-mile reach of the Hiwassee River between Apalachia Dam and Apalachia Powerhouse
from June 1 through November 1 to enhance the diversity of aquatic species in that waterbody.
The augmented flow would increase the amount of and improve the quality of the habitats for
aquatic life that exist or could be introduced to this part of the Hiwassee River (see

Section 5.13, Threatened and Endangered Species, for further discussion).
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During drought conditions, TVA must continue to meet water quality and water supply
commitments, and, to the extent possible, uses the flexibility in its reservoir operations policy to
maintain other minimum benefits. TVA is considering development of a formal drought
management plan that would include other agencies and entities and provide revised guidelines
for operating under drought conditions. Depending on the recommendations that may result
from this effort, a supplement to the reservoir operations policy that TVA may adopt as a result
of the ROS could be proposed. For the purposes of this EIS, simulated operations assumed
continued operation at only minimum flows during drought conditions.

During the public scoping process, adaptive management was proposed as an implementation
strategy to be included in a revised reservoir operations policy. Adaptive management involves
monitoring and modifying system operations as appropriate in response to future changes in
regulatory requirements, unanticipated trends in future water availability, the status of various
sectors of the environment, and changes in technology. TVA currently practices adaptive
management through the flexibility built into the guidelines for management of the water control
system and extensive monitoring of the reservoir system. TVA uses this flexibility to adjust
reservoir operations in response to variability in water availability and other environmental
conditions.

Because TVA practices adaptive management, evaluation of adaptive management as a
separate policy implementation strategy was not considered necessary. Regardless of the
alternative selected, TVA would continue its ongoing adaptive management approach.

342 Actions Not Included in Any Policy Alternative

Structural Modification to Dams and Levee Construction

The ROS is a comprehensive evaluation of how TVA should operate its existing water control
system to enhance its public value. Removal of or major structural modifications to project
dams and levees was not carried forward as an element of any of the policy alternatives. Dam
removal would result in lost power, recreational, and economic benefits, as well as increased
flood risk—depending on the dam to be removed. TVA does not consider dam removal a
reasonable alternative for detailed evaluation because it would not achieve the project purpose
of increasing the overall public value of operating the existing reservoir system. Structural
modifications at specific locations could be considered in the future, as appropriate, depending
on identified needs.

Building a system of levees to provide additional flood protection for Chattanooga was
considered in the original design of the flood control system for the eastern half of the
Tennessee Valley. Instead of building these levees, Chattanooga city government and area
residents assumed the risk of flood damages that cannot be prevented by TVA flood control
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operations. Land that is subject to flooding has been identified, and property owners can
purchase flood insurance if eligible. In addition, the city of Chattanooga has made the river a
focal point for the community. To build levees today would almost completely eliminate use and
views of the river. TVA does not believe that such a levee system is likely to be constructed
because of the extremely high construction costs and the probable adverse effects on such
resources as aesthetics, water quality, and aquatic ecology.

Maintaining Year-Round Summer Reservoir Levels

Maintaining all reservoirs at summer pool level year-round would reduce flood storage allocation
throughout the system in winter, the period of greatest runoff. This practice would increase
flood risk and associated flood damage to unacceptable levels—for example, exposing
Chattanooga and other cities to similar levels of flood risk that occurred before construction of
the TVA system. Therefore, this element was not considered in the formulation of alternatives.

Reducing Minimum Flows from Tributary Dams

During the scoping process, reducing minimum flows from tributary dams was suggested to
assist in maintaining higher summer pool levels. Minimum flows included in the existing
operating guidelines are described in Chapter 2 and in Appendix A, Table A-03. These flows
were designed to improve water quality conditions and protect aquatic habitat. The RRI
Program and the 1990 Lake Improvement Plan were developed to address the operating
objective of water quality. These initiatives concluded that water releases were directly
connected with water quality and that improved water quality would be achieved by increasing
minimum flows and using aeration techniques. Reducing minimum flows is inconsistent with the
policy changes adopted as part of these prior evaluations and would negatively affect water
quality (which was identified as an operating objective during public scoping). Therefore,
reducing minimum flows was not included as an element of any of the policy alternatives that
were evaluated in detail.

Earlier Filling and Later Drawdowns

During the formulation of the initial 25 alternatives, the ideas of raising reservoirs to summer
pool levels by March 1 or April 1 and delaying unrestricted drawdown until October 1 or
November 1 were evaluated but not carried forward. Filling reservoirs to summer pool by
March 1 or April 1 was not considered for detailed analysis because filling reservoirs before the
end of the flood season would compromise TVA's ability to control runoff in spring and
consequently increase flood damage. Delaying unrestricted drawdown until October 1 or
November 1 would reduce flows from the Tennessee and Cumberland Rivers during September
and October, when water levels on the lower Ohio and Mississippi Rivers already are likely to
be low. Effects on navigation, combined with shifts in power generation, impacts on power
system reliability, and environmental effects, outweigh the potential benefits to be gained from
improvements in scenery, reservoir fisheries, recreation, residential development, and
associated economic growth around the affected reservoirs. Accordingly, this would not
improve the overall public value of the reservoir system.
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Some recreational interest groups recommended providing additional recreational flows on the
Ocoee River. Recreational flows for Ocoee #2 and Ocoee #3 were the subject of two separate
EISs that included decisions concerning recreational releases to the Ocoee River and are not

included in this FEIS (USDA et al. 1994, 1997). This EIS does consider recreational flows from
Ocoee #1 and potential impacts of reservoir operations policy alternatives on the Ocoee River.

Reducing the commercial navigation channel on the Tennessee River to a 9-foot channel depth
would impede navigation because the river would become narrower and shallower. A 9-foot
channel depth would leave only a 7-foot draft for barge traffic. Shipments by barge from the
Ohio and Mississippi Rivers would be required to trans-ship (transfer cargo from one barge to
another) to smaller barges for the Tennessee/Cumberland Rivers portion of their trips.
Similarly, shipments leaving the Tennessee/Cumberland Rivers could trans-ship to deeper draft
barges. Both of these scenarios would result in barge terminal congestion and higher costs. In
addition, less water would likely be available in drought years to fill the pools on the lower Ohio
and Mississippi Rivers, impairing navigation on these rivers.

Reducing the navigation channel also would result in environmental and economic impacts.
Potential adverse environmental impacts would include shoreline erosion and sedimentation,
impacts on water quality and aquatic habitats, damage to riparian habitats, loss of
archaeological resources, and increased boating hazards. The economic impacts for firms or
industries that ship or receive large volumes or bulk commodities would likely be substantial as
they would be required to switch to alternative transportation modes. Given these potential
adverse impacts and loss of overall public value, TVA did not evaluate this alternative in detail.

Dredging the existing navigation channel to provide a 12- to 13-foot channel would require
extensive excavation and blasting, interrupt shipping, be costly, and adversely affect the
environment. Dredging and disposal would cost between $10 and $25 billion. The potential
environmental effects of dredging would likely include adverse impacts on threatened and
endangered species, commercial fisheries, and water quality. In addition, it is highly unlikely
that government agencies and other constituents would approve such a project. TVA did not
evaluate this alternative in detail for these reasons.

Improving Existing Facilities and Reservoir Access

During the scoping process, some members of the public recommended improving public
access to TVA reservoirs by providing better maintenance for existing facilities, constructing
new facilities at existing access sites, and developing new access points. These actions were
not included as a policy element in any alternative that was evaluated in detail because they
were considered outside the scope of a programmatic analysis of how TVA should operate its
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existing water control system. Each of these actions could be evaluated and undertaken on a
project-by-project basis.

Strengthening TVA's Regulatory Authority to Enforce Laws and Control Pollution

During the scoping process, some commentors suggested giving TVA more regulatory authority
to enforce laws related to water pollution. This issue was raised and addressed in the 1990
Lake Improvement Plan. Existing federal, state, and local government agencies have
jurisdiction over water pollution issues. It is unlikely that the agencies with the authority to
enforce water pollution laws or Congress would support legislation providing such authority to
TVA,; therefore, this policy element was removed from further evaluation.

Creating Incentives for Energy and Water Conservation

During the public scoping process, it was suggested that TVA investigate providing incentives
for energy conservation as a way of reducing the need for more expensive forms of power
generation. Although a valuable suggestion, public incentives for energy conservation are not
within the scope of this EIS. The ROS study involves the review of the reservoir operations
policy. In addition, incentives for energy conservation and demand-side management were
considered in TVA’s Energy Vision 2020 EIS.

TVA operates the river system for several reasons including hydropower production.
Hydropower is the most economical form of electricity available on the TVA system. It offers
versatility and dependability that cannot be equaled by any other type of capacity, and it is more
efficient than any other form of power generation. Despite the numerous advantages of
hydropower, obtaining permission to build and finance the construction of new dams would be
difficult.

Alternatives to hydropower are likely to be expensive to install, more expensive to operate, and
less flexible in supplying peaking power and coping with system emergencies. They also would
require more backup capacity. Purchases of power from an interconnected power system are
an option, but the supply and price of this interchange power have fluctuated widely. In
addition, a range of alternative energy sources was fully evaluated in TVA’s Energy Vision 2020
EIS.

Identifying the trade-offs between competing reservoir operating objectives was essential to
evaluating the policy alternatives. TVA performed a comprehensive environmental and
economic evaluation of each of the policy alternatives, which are described by resource sector
in Chapter 5. Three separate evaluations were performed—one with respect to the objectives
identified during the public scoping process (see Section 3.5.1), a second to evaluate impacts
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on each of the environmental resources (see Section 3.5.2), and a third to calculate regional
economic benefits (see Section 3.5.3).

3.9.1 Objectives ldentified during Scoping

TVA conducted an extensive scoping process to obtain public input on future operations of the
water control system. Through this process, TVA identified 12 objectives that were the basis of
formulating and evaluating policy alternatives (see Sections 1.6 and 3.2). Table 3.5-01 shows
how well each policy alternative performed in relation to these objectives.

3.9.2 Impacts on Resource Areas

TVA analyzed 24 resource areas that reflect a wide range of issues important to the residents of
the Tennessee River basin. Table 3.5-02 compares the effects of the policy alternatives on
each of these resource areas. This table summarizes the results of TVA's environmental
analysis, which is documented in Chapter 5.

Tables 3.5-01 and 3.5-02 present different but closely related information. Table 3.5-01 focuses
on the specific objectives identified by the public. Table 3.5-02 summarizes the results of
technical analyses of the 24 resource areas by specialists, using more detailed metrics,
modeling, and analysis. Table 3.5-01 is not derived directly from the results presented in

Table 3.5-02.

Impacts on elements of the 24 resource areas were assessed using four impact levels,
including No Change, Slightly Adverse/Slightly Beneficial, Adverse/Beneficial, and Substantially
Adverse/Substantially Beneficial (see inset box for definitions). The extent, duration, and
intensity determined the level of impact. In some cases, the impact was listed as Variable for
resources where impacts varied across the study area to a degree that they could not be
classified within a single impact level.

DEFINITIONS OF IMPACT
Level of Impact Description
No change Impact on the resource area is negligibly positive or negative but is barely

perceptible or not measurable, or confined to a small area; or the extent of the
impact is limited to a very small portion of the resource.

Slightly adverse/slightly Impact on the resource area is perceptible and measurable, and is localized; or its

beneficial intensity is minor but over a broader area and would not have an appreciable
effect on the resource. This also can refer to impacts with short duration and not
recurring.

Adverse/beneficial Impact is clearly detectable and could have an appreciable effect on the resource

area. Moderate impacts can be caused by combinations of impacts, ranging from
high-intensity impacts over a smaller area to small to moderate impacts over a
larger area. This also can occur with minor to moderate impacts that are recurring
over a period of years.

Substantially adverse/ Impact would result in a major, highly noticeable influence on the resource area—
substantially beneficial generally over a broader geographic extent and/or recurring for many years.
3-30 Tennessee Valley Authority
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3 Reservoir Operations Policy Alternatives

Reservoir Recreation Alternative A, Reservoir Recreation Alternative B, Tailwater Recreation Alternative,
and Tailwater Habitat Alternative

These alternatives are similar in that they would produce benefits for recreational use of the
reservoirs, substantially increased visual quality, and other beneficial resource improvements.
However, these alternatives would also result in water quality impacts that would affect some
aquatic resources, increase erosion and related impacts on cultural resources, and adversely
affect the treatment of water supply. As a group, they represent a mixed set of impacts on
environmental resources.

This group of alternatives would change, to various degrees, reservoir levels and flows through
the reservoir system and their seasonal timing. These are the major factors driving the level of
adverse and beneficial impacts on aquatic systems, wetland systems, and shoreline conditions,
and the frequency and duration of thermal plant derates. Higher reservoir levels and reduced
flows through the system would result in a suite of adverse and beneficial changes to the
reservoir system. These would include some complex, inter-connected changes in the
environment.

Holding summer pool levels higher later into summer and fall would result in increased thermal
stratification in some reservoirs, and decreased water quality and low DO conditions and
anoxia, depending on the reservoir. Decreased water quality would adversely affect some
aquatic resources and, at specific locations, threatened and endangered species. It would be
costly to mitigate the water quality impacts resulting from low DO in project releases, and some
impacts may be unavoidable.

Within this group of alternatives, Reservoir Recreation Alternative B, the Tailwater Recreation
Alternative, and the Tailwater Habitat Alternative would result in the most adverse impact on
water quality, because they would maintain summer pool levels longer and/or reduce flow
through the system in summer to a greater extent. Reservoir Recreation Alternative A would
achieve recreational and aesthetic benefits without the more substantial water quality impacts
that accompany the other alternatives in this group.

Maintaining summer pool levels longer would result in greater potential for shoreline erosion,
with associated adverse effects on cultural resources and some shoreline habitats. Under all
these alternatives, increased erosion would occur; erosion would be greatest under the
Tailwater Habitat Alternative. Impacts on cultural resources under these alternatives would be
slightly adverse to substantially adverse.

The alternatives in this group would result in variable and adverse impacts on wetlands overall,
because they would change the timing of inundation of various wetland, lowland, and shallow-
water habitats.
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3 Reservoir Operations Policy Alternatives

Summer Hydropower Alternative and Equalized Summer/Winter Flood Risk Alternative

These alternatives are similar in the fact that they would produce few beneficial or substantially
beneficial environmental resource impacts overall within the TVA reservoir system but would
result in a number of substantially adverse environmental effects. The Equalized
Summer/Winter Flood Risk Alternative would produce benefits for private recreational use of the
reservoirs, but little change is projected for public and commercial recreation use. It would
result in slightly adverse impacts on scenic integrity. The Summer Hydropower Alternative
would produce substantially adverse impacts on private recreational use of the reservoirs and
slightly adverse impacts on public and commercial recreation use. It would result in adverse
impacts on scenic integrity. A suite of environmental resources would be adversely affected,
especially under the Summer Hydropower Alternative. Both the Summer Hydropower
Alternative and the Equalized Summer/Winter Flood Risk Alternative would result in substantial
impacts on wetland resources. The Summer Hydropower Alternative would result in additional
adverse environmental impacts on water quality in some tributary reservoirs, adverse impacts
on several threatened and endangered species, and water supply withdrawal structures and
pumping costs.

Base Case and Commercial Navigation Alternative

These alternatives are similar in the fact that they would produce few changes in the balance of
beneficial or substantially beneficial impacts overall within the TVA system but also would result
in fewer adverse environmental effects than the other alternatives. The Commercial Navigation
Alternative would increase shipper savings, result in some slightly adverse impacts on wetland
plant communities, terrestrial ecology (use of flats and some bottomland hardwood wetlands),
and cultural resources. In general, the Commercial Navigation Alternative would not result in
any adverse effects on protected species and would provide beneficial effects on summer water
temperatures, minimum mainstem water levels, and increased stability of wetland habitats in
comparison to the Base Case.

After extensive public review of the DEIS and additional analyses, TVA developed a Preferred
Alternative. This alternative combines and adjusts elements of the alternatives identified in the
DEIS to preserve desirable characteristics and to avoid or reduce adverse impacts associated
with those alternatives. The Preferred Alternative establishes a balance of reservoir system
operating objectives that is more responsive to public values expressed during the ROS and
consistent with the operating priorities established by the TVA Act. Adjusting project flood
guides and delaying the complete filling of upper mainstem projects until May 15 would reduce
potential flood damage compared to all other alternatives except the Base Case. Based on
computer simulations, the Preferred Alternative would not result in increased flood damages
associated with flood events up to a 500-year magnitude at any critical location within the
Tennessee Valley, including Chattanooga. A flood event with a 500-year magnitude has a 1 in
500 chance of happening in any given year. Resolving flood risk issues was a central
component in formulating the Preferred Alternative because reducing flood damage is one of
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3 Reservoir Operations Policy Alternatives

the most valuable benefits provided by the system. Except for the Base Case, all of the
alternatives evaluated in the DEIS would result in unacceptable increases in the risk of flooding
at one or more critical locations. The Preferred Alternative would also provide a more equitable
way of balancing pool levels among the tributary reservoirs, increase the minimum depth of the
Tennessee River navigation channel at two locations, and maintain power system reliability
while lessening impacts on delivered cost of power.

Under the Preferred Alternative, providing a longer duration of higher pool levels during summer
(June 1 through Labor Day) would result in a beneficial increase in recreational opportunities
and use of the reservoirs and tailwaters. Substantial beneficial increase in user days is
anticipated for private access sites, with a slightly beneficial increase in public user days
compared to the Base Case. It would also provide for more reliable recreational tailwater
releases. Less fluctuation and longer duration of higher pool elevations on tributary reservoirs
would substantially increase the scenic integrity of the reservoir system. The resulting reservoir
pool elevations would produce slightly adverse impacts on shoreline erosion and associated
slightly adverse effects on cultural resources.

Under the Preferred Alternative, reservoir pool levels would be maintained in a manner that
continues to support wetlands extent, distribution, and habitat connectivity at levels similar to
conditions under the Base Case. The Preferred Alternative would reduce some of the adverse
impacts on flats, scrub/shrub, and forested wetlands that are associated with water levels being
held too long during the growing season, and would ensure timely seasonal exposure of flats
habitats important to migratory shorebirds and waterfowl at some of the more important
mainstem reservoirs. However, it would result in slightly adverse impacts on certain wetland
types and locations. In some cases, impacts may vary from year to year—depending on the
reservoir, annual rainfall conditions, and other factors. The Preferred Alternative would result in
slightly adverse effects on some protected species that occur in wetland habitats on most
reservoirs, but would result in effects similar to the Base Case with regard to protected species
on Kentucky Reservoir.

Compared to the Base Case, higher system flows would be required under the Preferred
Alternative June through Labor Day when the volume of water in storage is above the system
MOG. During normal operations in this period, weekly average system flows would not be
higher than these minimum requirements to maintain pool levels as close as possible to the
flood guides on 10 tributary reservoirs. Therefore, actual flows would be lower most of the time
during this period. The Preferred Alternative would have little effect on water quality in tributary
reservoirs. Effects would vary among mainstem reservoirs—some would have volumes of low
DO water similar to the Base Case and others a substantially larger volume. Effects on water
quality would be slightly adverse. The Preferred Alternative would maintain tailwater minimum
flows and DO targets while reducing impacts on reservoir water quality, as compared to some of
the other alternatives that hold summer pool levels longer, and would provide for more balanced
tributary reservoir levels across the system.

Tennessee Valley Authority 3-53
Reservoir Operations Study — Final Programmatic EIS



3 Reservoir Operations Policy Alternatives

Potential mitigation measures for TVA’s Preferred Alternative have been specified in
Table 7.4-01 for adverse to substantially adverse impacts. The mitigation measures listed in
Table 7.4-01 are based on the incremental impacts as compared to the Base Case.

In 2000, the ROS area population was 9.2 million, total employment was 5.4 million jobs, total
personal income was $235 billion, and gross regional product (GRP) was $275 billion

(2002 dollars). The region attained these levels after strong growth over the 1990s, outpacing
national economic growth. Gross regional product, population, employment, and income in the
region grew at a faster rate than their national counterparts during the same period.

Under the Base Case, regional economic growth is projected to continue to outpace national
economic growth over the rest of the decade. Overall, the region is projected to experience a
GRP increase of 3.2 percent per year, compared to 3.0 percent nationally, from 2000 to 2010.
Total employment is forecasted to grow at 1.2 percent while increasing at 1.0 percent nationally.
With this job growth and with the region remaining a desirable place to live, regional population
is also expected to continue to outpace national growth, increasing at 1.1 percent per year
versus 1.0 percent for the nation.

To determine the economic effects of an alternative reservoir operations policy as compared to
the Base Case, TVA evaluated several economic parameters. This evaluation integrated
changes to the cost of power, revenues from recreation, shipper savings from river
transportation, cost of municipal water supplies, and changes in property values into a measure
of overall effects on the regional economy. Table 3.5-03 shows the effect of each of the
reservoir operations policy alternatives as measured by change (from the Base Case) in the
GRP, which is the sum dollar value of all goods and services in the economy that is commonly
used as a broad measure of economic activity. The GRP includes direct economic effects, such
as changes in power costs, and also includes the ripple effect of changed power costs on other
economic sectors.

Table 3.5-03 Annual Economic Effects of Policy Alternatives Based
on Changes in Gross Regional Product (2010)
Equalized
Reservoir Reservoir Summer Summer/ | Commercial | Tailwater Tailwater Preferred
Recreation A|Recreation B| Hydropower | Winter Flood| Navigation | Recreation Habitat
Risk

Change [$13.6 [$32.5 [$43.2 [$76.5 $54.0 [$30.8 [$160.8 [$6.0

million] million] million] million] million million] million] million]
Percent of
gross -0.004 -0.01 -0.012 -0.02 0.02 -0.01 -0.043 -0.002
regional
product

Note: Brackets indicate negative values.

As measured by the GRP, only the Commercial Navigation Alternative is expected to positively
affect the regional economy. All other action alternatives are expected to result in a negative

3-54

Tennessee Valley Authority
Reservoir Operations Study — Final Programmatic EIS




3 Reservoir Operations Policy Alternatives

regional economic effect. The actual magnitude of these effects, either negative or positive,
would be small as a percent of the GRP. Effects for 2010 are shown in Table 3.5-03. The
impacts for 2010 represent the effects after changes to the operations policy have been
absorbed into the regional economy.

3.6 TUR's Preferred Alternative

Based on the evaluation included in this EIS, TVA staff will recommend that the TVA Board
implement the ROS Preferred Alternative. This alternative would establish a balance of
reservoir system operating objectives that is more responsive to values expressed by the public
during the ROS and consistent with the operating priorities established by the TVA Act.

The Preferred Alternative would increase reservoir and tailwater recreation opportunities and
visual quality. Based on computer simulations, the Preferred Alternative would not result in
increased flood damage associated with flood events up to a 500-year magnitude at any critical
location within the Tennessee Valley, including Chattanooga. A flood event with a 500-year
magnitude has a 1 in 500 chance of happening in any given year. The Preferred Alternative
would provide a more equitable way of balancing pool levels among tributary reservoirs. The
Preferred Alternative would increase the minimum depth of the Tennessee River navigation
channel at two locations and would maintain power system reliability while lessening impacts on
the delivered cost of power compared to other alternatives.

The Preferred Alternative would maintain tailwater minimum flows and DO targets. Additionally,
it would lessen impacts on reservoir water quality, as well as shoreline erosion and its
associated adverse effects on cultural resources and some shoreline habitats—as compared to
Reservoir Recreation Alternative A, Reservoir Recreation Alternative B, the Tailwater
Recreation Alternative, and the Tailwater Habitat Alternative. Responding to flood control,
wetland, and wildlife concerns expressed by the USACE, the USFWS, state agencies, and
some members of the public, no changes in seasonal water levels on Kentucky Reservoir were
included in the Preferred Alternative.

Once the formulation of the Preferred Alternative was complete, TVA initiated consultations on
this proposed action with the USFWS regarding the Endangered Species Act and with the
seven State Historic Preservation Officers regarding the National Historic Preservation Act.
Results of the Endangered Species Act consultation (presented in Appendix G) indicate that
adoption of the Preferred Alternative would not jeopardize the continued existence of any listed
or candidate federal threatened or endangered species. The National Historic Preservation Act
consultations resulted in development of a Programmatic Agreement (presented in Appendix H)
that covers the identification and protection or mitigation of historic properties that could be
affected by adoption of the Preferred Alternative.
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4.1 Introduction to Affected Environment

41 Introduction to Affected Environment

The Description of Affected Environment consists of 24 individual sections that describe the
existing conditions of the environmental resource areas evaluated in the ROS EIS. The specific
resource areas were designed to reflect:

e Operating objectives of the TVA system (e.g., navigation and flood control);
e |ssues raised during the scoping process (see Section 1.6); and,

e Topics that are typical for NEPA reviews (e.g., Prime Farmlands).

This introduction explains the common content and organization of the 24 resource area
sections in Chapter 4, defines the reservoir and waterbody classifications that are used to
describe existing resources, and describes the soils and geology that characterize the TVA
region.

411 Organization of Resource-Specific Sections

The Affected Environment discussion for each resource area identifies the issues of concern
used to measure potential impacts on the resource, the study area (or boundaries) for the
analysis, the regulatory programs and TVA management activities that govern the resource
area, and the existing conditions and future trends for the resource area. Table 4.1-01 lists the
specific resource areas in the order they are presented in Chapter 4 and the main issues
associated with each topic.

For each resource area, one or more key issues were identified that could measure whether a
change in the existing reservoir operations policy would affect the resource and the amount of
the effect associated with each policy alternative. Impacts measured for each issue were used
to assess impacts on all aspects of the resource area.

Regulatory Programs and TVA Management Activities

Existing federal, state, and local regulations govern many of the specific resource areas. In
addition, TVA implements ongoing programs to conserve resources. The relevant regulatory
programs and TVA management activities are identified for each resource area. These laws
and TVA’s management actions were considered when assessing potential impacts of
alternative reservoir operations policies.
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Table 4.1-01

Resource Areas Included in the EIS

and Focus of Discussion

Resource Area

Key Issues

4.2 Air Resources Air quality (sulfur dioxide, ozone, nitrogen dioxide, particulate matter,
carbon monoxide, and lead)

4.3 Climate Greenhouse gases (emissions that are thought to be associated with
global warming)

4.4 Water Quality Reservoir and tailwater water quality conditions (residence time in a
waterbody, thermal stratification, dissolved oxygen depletion, algal
growth, sediment transport, and anoxic products)

4.5 Water Supply Availability of water supplies, water supply delivery, and water
treatment

4.6 Groundwater Resources Groundwater levels and effects on groundwater use and wetland
areas

4.7 Aquatic Resources Biological conditions and diversity of species, sport and commercial
fisheries

4.8 Wetlands Wetland locations, types, and their ability to provide important
functions

4.9 Aquatic Plants Species abundance and composition

4.10 Terrestrial Ecology Distribution of plant species in lowland and upland communities, and
associated wildlife communities

4.11 Invasive Plants and Population abundance and spread of invasive and nuisance

Animals terrestrial and aquatic animals and terrestrial plants

4.12 Vector Control Population abundance of permanent pool and floodwater mosquito
species which are related to the potential transmission of vector-
borne diseases

4.13 Threatened and Occurrence patterns of federal-and state-protected