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Abstract: The Tennessee Valley Authority (TVA) is evaluating alternatives to resolve a
leakage problem at Bear Creek Dam in Franklin County, Alabama, which if
left unresolved, poses a risk of dam failure during heavy rains. Potential
alternatives to resolve the problem evaluated in this environmental impact
statement include modification of the dam to maintain a summer pool
elevation level of 576 feet (the original dam design), lowering of the dam to
maintain a summer pool elevation level of 565 feet, and removal of the dam
and restoration of the former creek channel. The alternatives that would keep
the dam would retain the primary purposes for which the project was
constructed, namely, flood control, recreation, and economic development,
including water supply. In addition, TVA has committed to minimum-flow
releases to conserve and enhance habitat for endangered mussels
downstream in Bear Creek between the dam and Pickwick Reservoir. At this
time, TVA prefers to modify the dam and restore the 576-foot operating pool.
This would continue to provide benefits for the region, including water supply,
and would better allow TVA to meet the seasonal minimum flows to conserve
aquatic resources downstream of the dam.
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Summary

SUMMARY

PURPOSE OF AND NEED FOR ACTION

Bear Creek Dam, located in Franklin County, Alabama, was completed in 1969. Although
most of the dam has a rock foundation, a portion of the dam was constructed on residual
soil. Since completion, there has been continuous leakage of water through the foundation
of the dam. Tennessee Valley Authority (TVA) has attempted several repairs, generally
involving drilling and grouting to plug leakage pathways through the underlying rock and
soil. After the most recent repairs in 2004-2005, TVA returned the reservoir to normal
summer pool of 576 feet, but leakage continued. This continued leakage increases the risk
of dam failure, and as a precautionary measure, TVA subsequently lowered the summer
pool 8 feet. However, when heavy rains occur, the reservoir rises to 576 feet and above,
and the risk of dam failure increases. Although TVA maintains equipment for emergency
repairs and increases its monitoring and notifies local officials when the water rises, these
measures are not a viable long-term solution to the leakage problem. TVA has prepared
this environmental impact statement (EIS) to evaluate alternatives for a long-term solution
to the problem of excessive leakage of water through Bear Creek Dam.

ALTERNATIVES INCLUDING THE PROPOSED ACTION

TVA received many suggestions and comments on potential alternatives following
announcement of an EIS preparation. TVA used this information as well as the results of its
continuing engineering and feasibility studies to develop four alternatives for detailed
analysis. All alternatives, except those involving no action and dam removal, include
compliance with federal dam safety guidelines, which require the dam to withstand and
safely pass the probable maximum flood (PMF).

Under Alternative 1, No Action, TVA would not implement a long-term solution to the
leakage problem and would attempt to operate the dam at the originally intended summer
pool level of 576 feet. Normal winter pool would be 565 feet. Adoption of Alternative 1
would not remedy the leakage problem, and the dam would be at risk of dam failure, which
would cause downstream flood damage.

Under Alternative 2, Modify Dam and Maintain Summer Pool Level of 576 Feet, TVA would
rebuild the dam in place or immediately downstream of the existing dam and restore the
normal summer pool to 576 feet. The normal winter pool would raised one foot to 566 feet.
The specific repair method would be determined based on engineering and design studies.
The options being considered are a roller-compacted concrete reinforcing structure,
grouting, and trenching as a water cut-off method. County Road 37 would be returned to
normal service upon completion of construction and repairs.

Under Alternative 3, Lower Dam and Maintain Summer Pool Level of 565 Feet, the existing
dam would be partially removed and stabilized. A grout curtain would be added to reduce
leakage, PMF modifications would be made, and the roadway across the dam would be
rebuilt. Pool level would be maintained at approximately 565 feet throughout the year.

Under Alternative 4, Remove Dam and Restore Former Creek Channel, the dam would be
removed, the reservoir would be eliminated, and Bear Creek would no longer be regulated
by Bear Creek Dam. A bridge would be built to replace the roadway that now crosses the
dam.
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AFFECTED ENVIRONMENT

Bear Creek Reservoir is one of four reservoirs located in northwest Alabama that comprise
the Bear Creek Project. The project was authorized by Congress in 1964 for the primary
purposes of flood control, recreation, and economic development, including water supply.
Bear Creek Dam, which is 68 feet high and 1,385 feet long, impounds a reservoir 12 miles
long with a summer pool of 690 acres. The reservoir is operated to provide a minimum flow
of 21 cubic feet per second (cfs) downstream of the dam, and this has been met over 99
percent of the time. The minimum one-day flow since dam closure is 0 cfs; the mean daily
flow is 470 cfs; and the maximum one-day flow is 19,554 cfs. Reservoir water at the
drinking water intake for Franklin County Water Service Authority (FCWSA) has low
alkalinity with moderate to high levels of carbon and high levels of iron and manganese.
Due to low dissolved oxygen (DO) levels, high chlorophyll concentrations, and low benthic
species diversity, the reservoir is consistently rated fair to poor in ecological health. Fish
communities are rated fair to good, and sediment quality is rated good. The recreational
floatway upstream of Bear Creek Reservoir has had past problems with bacterial
contamination from animal waste, but waste management systems now in place have
eliminated this issue.

Most of the reservoir shoreline is forested, and about half has erosion or potential erosion
problems. In the three growing seasons since the dam has been operated with a lower
summer pool, natural revegetation has occurred on much of the formerly submerged area,
and there is currently little erosion at the water line. Erosion at the former summer pool
level has been greatly reduced. Since the dam has closed, several feet of sediment have
accumulated with the most sediment in the original Bear Creek channel. Downstream of
Bear Creek Dam, the stream banks are stable until the Bear Creek Floodway begins.
Below the floodway, occasional eroding sections of stream bank are present. Below the
downstream end of the floodway, banks are stable and forested.

Groundwater resources are generally good and provide some of the water supply of the
area, including water for Red Bay and Hodges. Most residents receive water from public
water suppliers rather than from individual wells. Water for Russellville is supplied by Elliott
Lake with an emergency backup on Cedar Creek Reservoir. Other water in Franklin
County is supplied by Upper Bear Creek Water and Sewer from Upper Bear Creek
Reservoir and FCWSA on Bear Creek Reservoir. FCWSA water is available to Vina,
Hackleburg, Hodges, Red Bay, and areas of the county not presently served by a municipal
water system.

The Bear Creek watershed is noted for its aquatic biodiversity, with 106 species of
freshwater fish and 32 species of mussels documented in the system. The majority of the
surviving mussels are found between the confluence of Rock Creek (downstream of Bear
Creek Dam at the Natchez Trace Parkway) and Pickwick Reservoir. The sport fishery in
Bear Creek Reservoir is considered good, even with the lower water levels of the last few
years. Two mussel species that are federally listed as endangered and one federal
candidate mussel species are found in Bear Creek in the lower reaches above Pickwick
Reservoir. The free-flowing portion of Bear Creek from the Alabama/Mississippi state line
to the backwaters of Pickwick Reservoir is designated as critical habitat for the endangered
mussels, the Cumberlandian combshell and the oyster mussel. An additional 11 fish, eight
mussel, and one snail species that are state-listed in Alabama and/or Mississippi are found
in streams of the Bear Creek watershed.
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With respect to terrestrial resources, the analysis area included the reservoir area that lies
below the 576-foot elevation upstream of Bear Creek Dam, those areas in the vicinity of
Bear Creek Reservoir, and the area contained within the 500-year flood zone downstream
and extending to Pickwick Reservoir. The most common plant communities in the project
area are upland deciduous forest, mixed forest, bottomland forest, and early successional
habitats. Loblolly pine plantations and cropland are also present. These plant communities
are common and representative of the region. There are no globally rare plant communities
known from the reservoir shoreline or the 500-year flood zone downstream of the dam.
Most of the wildlife in the area are common species. Uncommon resources near Bear
Creek Reservoir include caves and heronries. Approximately 20 caves occur in the
analysis area; however, no caves were inundated when the reservoir was filled. A small
heronry is located a short distance upstream of the dam. Wetland habitat exists
downstream of the dam as riparian zones and above the dam along sloughs and reservoir
margins. There are an estimated 323 acres of wetlands in the reservoir area and in those
nearby areas that are directly affected by the reservoir groundwater. About 5,200 wetland
acres occur in the tailwater area. The wetland habitat complexes on the reservoir shoreline
between Bear Creek Miles (BCMs) 78 and 84 are of very high quality.

Three federally listed plant species, leafy prairie-clover, lyrate bladderpod, and Tennessee
yellow-eyed grass, are recorded from Colbert and Franklin counties in Alabama. A
population of white fringeless orchid, a candidate for federal listing, formerly occurred in
Tishomingo County, Mississippi. Federally listed terrestrial animals recorded from Colbert,
Franklin and Tishomingo counties include the bald eagle, gray bat, Indiana bat, and red-
cockaded woodpecker. An additional 40 state-listed plant species are recorded from within
1 mile of the analysis area. Nineteen of the 40 state-listed plant species are recorded in the
downstream floodplain. Twenty state-listed terrestrial animal species are recorded from
within 3 miles of the analysis area.

Bear Creek Reservoir provides boating, swimming, and camping opportunities. Bear Creek
Development Authority (BCDA) manages two campgrounds and the Bear Creek Lakes
Recreation and Education Center (BCLREC). Rock Bridge Canyon, a privately operated
scenic area with unique rock formations and vegetation, is located 0.25 mile south of the
reservoir. The floodplain downstream of the dam includes Mingo Swamp and Tishomingo
State Park. The Natchez Trace Parkway crosses Bear Creek near BCM 38, and several
scenic overlooks are located along Bear Creek. Upstream of the reservoir is the Bear
Creek Floatway, a 25-mile recreational float trail. Bear Creek downstream of the reservoir
is also utilized for floating and is designated as the lower Bear Creek Canoe Trail.

From the headwaters to the dam, the landscape surrounding Bear Creek Reservoir is
naturally appearing with only minor evidences of development. These are the dam itself,
two recreation areas, a water intake, and the outdoor education center. Much of the
reservoir is framed by rock formations and steep topography. The existing scenic
attractiveness is common to distinctive, and the scenic integrity is high.

The floodplain below Bear Creek Dam contains large acreages of prime farmland, with
more than half of the soils so classified. Much of this is flooded only during the largest
floods. There are no sites listed on the National Register of Historic Places (NRHP) within
the project area, and no listed sites or sites eligible for listing have been identified in the
potential dam construction area. Archaeological surveys have identified 130 sites within the
Bear Creek Reservoir properties and five sites downstream in the flood zone. More
detailed surveys would likely reveal more sites downstream. There are 25 structures more
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than 50 years old in the floodplain that would be subject to flood damage. Some of these
could be determined to be eligible for the NRHP pending more detailed evaluation.

The population in the area is expected to remain stable or increase slightly within the next
10 years. Unemployment rates are at or below the national average, except for the
adjacent Mississippi areas, which have rates above the national average. Employment in
Franklin County is more dependent on agriculture than most of the other counties in the
area and nationally. Income in the region is below the national average. The minority
share of the population is lower than the national average, and the poverty level is higher
than the national average.

ENVIRONMENTAL CONSEQUENCES

As a result of a 2006 Biological Opinion issued by the U.S. Fish and Wildlife Service
(USFWS) regarding operation and maintenance activities at TVA water control facilities,
TVA has recently agreed to change release scheduling from Bear Creek Dam and two
other dams in the Bear Creek system (Little Bear Creek and Cedar Creek) to achieve
targeted flows in Bear Creek. For Bear Creek Dam, these required minimum flows range
from a high of 347 cfs in January through April to a low of 52 cfs during July through
October. This requirement would be in effect under Alternative 1 or 2. If Bear Creek Dam
were operated according to its original operation guide with a summer pool of 576 feet and
a winter pool of 565 (or 566) feet, hydrologic impacts would be influenced by this new
requirement for minimum-flow releases. Adaptive management of dam releases would
provide appropriate seasonal minimum flows to support aquatic resources (including listed
species) in Bear Creek downstream of the dam. It would also essentially eliminate the
potential for the occurrence of “no flow” conditions at Bear Creek Dam. Also, releases
would be managed to minimize the effects of high flow velocities in downstream portions of
Bear Creek that contribute to erosion and bed load movement, especially during the fall
drawdown of the reservoir. If the dam were lowered under Alternative 3 or removed under
Alternative 4, the minimum-flow commitments would not apply. However, TVA would work
with USFWS to determine other necessary means of conserving the endangered species in
Bear Creek.

DO levels in the reservoir would remain the same if the dam were operated as designed but
not repaired under Alternative 1 or repaired under Alternative 2. Low DO conditions would
persist if the dam were lowered under Alternative 3, but the time period in which there were
low DO levels would likely be shorter. If the dam were removed, DO levels would improve
(i.e., increase), and planktonic algae production would be suppressed by increased water
velocity and limited light due to shade from the forest canopy.

If the dam were repaired or removed under Alternative 2, 3, or 4, exposed areas of bare soil
would exist during construction. Stabilization and dredging of sediment from the former
stream channel would be necessary to prevent excessive erosion and sediment transport
under Alternative 4. If a lower pool were maintained (Alternative 3), the shoreline subject to
wave action would be at a different elevation. However, because much of this shoreline
has been eroded to rock or gravel, shoreline erosion rates would likely decline. The
frequency, duration, and magnitude of flows downstream in Bear Creek and the floodway
would increase. More channel erosion, downcutting, bank over-steepening, and bank
failure would occur. However, these impacts would not likely affect the channel
downstream of the floodway. Dam removal under Alternative 4 would result in the
exposure of that portion of the reservoir below the 565 foot elevation. After a few years,
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this area would become stabilized with vegetation as root systems are established.
Restoration of peak flows downstream would result in increased erosion in unstable stream
areas.

No long-term groundwater impacts are expected under any of the alternatives, although
declines approaching 20 feet might occur in aquifers near the impoundment if Alternative 4
were chosen. Implementation of alternatives that would lower the summer pool or eliminate
the dam would increase pumping costs for FCWSA. In addition, construction of a weir
would be needed under Alternative 4 to provide adequate head for the water intake.

Minimal impacts to vegetation and wildlife would occur under any of the alternatives.
Elimination of the reservoir under Alternative 4 would change the composition of habitats
within the floodplain downstream of the dam. An increase in flood frequency may decrease
the proportion of farmland and pine plantations and increase early successional habitat,
with consequences for wildlife usage. The increase in flood frequency may benefit Mingo
Swamp. BCLREC would need to adapt its program to emphasize land- and stream-related
activities. Adoption of Alternative 4 would eliminate the reservoir fishery.

Endangered and threatened fish and mussels would likely benefit from a reservoir operated
with a lower pool, such as under Alternative 3. Elimination of the dam under Alternative 4
would result in more natural streamflow regimes and would also be beneficial in the long
run if sedimentation were controlled adequately immediately following dam removal.
However, elimination of the dam could lead to periods of virtually no flow. This could occur
during dry periods or at other times when the outflow of Upper Bear Creek Dam along with
the incidental inflow from small tributary sources is exceeded by the FCWSA water intake.
During such times, the flow at Bear Creek Dam would be virtually zero. Approximately 77
acres of scrub-shrub, emergent, and aquatic bed/flats wetland habitat that has developed
along the reservoir shoreline in the last few years of lower pool levels would be flooded if
the reservoir were returned to full summer pool under Alternative 1 or 2. However, former
wetlands would become reestablished at the normal summer pool level under these two
alternatives. These 77 acres of wetlands would mostly persist under Alternative 3, as the
water level would decrease by only 3 feet. However, they would be lost under Alternative 4.
This loss under Alternative 4 would be offset over time by long-term increases in
floodplain/riverine wetlands as the creek returned to a more natural channel and a more
natural flooding regime.

Implementation of alternatives that would change or eliminate the operation of the reservoir,
such as Alternatives 3 and 4, would adversely affect outdoor recreation opportunities.
Operations of the BCLREC would be forced to change, and the two campgrounds would be
less appealing to campers.

Operation of the dam as designed, which would under Alternative 2, would result in flood
protection for agricultural lands downstream and would provide economic benefits to the
region. Downstream roads and bridges would also be protected from flooding. Under
Alternative 3 with the lower dam, some structures would be flooded more frequently, and
downstream bridges could be overtopped. Considerably more prime farmland would be
subject to flooding under Alternative 3 as compared to Alternative 2. For the 10-year crop
season flood, this would be as much as 5,750 acres under Alternative 3 compared to a
maximum of 2,150 acres under Alternative 2. These additional growing season impacts
could harm local farmers and result in loss of farm income, but the regional economic
impacts would likely be small. Without the dam structure (Alternative 4), the acreage
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flooded would increase in frequency and duration, and approximately 25 structures would
be flooded during the 500-year flood. Some additional prime farmland soils would be
exposed if Alternative 4 were selected, but this would be overshadowed by the amount of
prime farmland downstream that would be subject to longer and more frequent flooding.

If the dam were lowered under Alternative 3, measures to prevent erosion of archaeological
sites and increased patrols to prevent looting would be necessary. Elimination of the
reservoir under Alternative 4 would require restoration of the creek channel and could result
in potential impacts to archaeological sites along the original creek bank. An increase in
monitoring to protect sites from illegal archaeological excavation would be necessary until
the area becomes revegetated.

PREFERRED ALTERNATIVE

TVA'’s preferred alternative is Alternative 2, Modify Dam and Maintain Summer Pool Level
of 576 Feet. Implementation of this alternative would continue to provide flood protection,
water supply, and public recreation benefits for the region. Adaptive management of dam
releases would provide appropriate seasonal minimum flows to support aquatic resources
(including listed species) in Bear Creek downstream of the dam. It would also essentially
eliminate the potential for the occurrence of “no flow” conditions at Bear Creek Dam.
Releases would also be managed to minimize the effects of high flow velocities in
downstream portions of Bear Creek that contribute to erosion and bed load movement,
especially during the fall drawdown of the reservoir.
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ACRONYMS, ABBREVIATIONS, AND SYMBOLS

°C Symbol for centigrade

°F Symbol for Fahrenheit

7Q10 Abbreviation for the minimum 7-day flow that occurs once in 10 years

A.D. Abbreviation for Latin term, anno Domini, meaning “in the year of our Lord”

APE Acronym for Area of Potential Effect

B.C. Abbreviation for Before Christ

BCDA Acronym for Bear Creek Development Authority

BCLREC Acronym for Bear Creek Lakes Recreation and Education Center

BCM(s) Acronym for Bear Creek Mile(s)

BCWA Acronym for Bear Creek Watershed Association

BIBI Acronym for Benthic Index of Biotic Integrity

BMPs Acronym for best management practices

cfs Abbreviation for cubic feet per second

CWA Acronym for the Clean Water Act

DO Acronym for dissolved oxygen

EIS Acronym for environmental impact statement

FCWSA Acronym for Franklin County Water Service Authority

IBI Acronym for Index of Biotic Integrity

m Symbol for meter(s); 1 meter equals 39.4 inches

mg Symbol for milligram (.001 gram)

MGD Acronym for millions of gallons per day, a measure of flow

mg/L Abbreviation for milligrams per liter

msl| Abbreviation for mean sea level

MOA Acronym for memorandum of agreement

n.d. Abbreviation for not dated; refers to retrieval of information from particular
Web sites cited in text

NEPA Acronym for National Environmental Policy Act

NHPA Acronym for National Historic Preservation Act

NNL Acronym for National Natural Landmark

NOI Acronym for notice of intent

NRHP Acronym for National Register of Historic Places

NRI Acronym for Nationwide Rivers Inventory

NTU Acronym for nephelometric turbidity unit, a standard measure of turbidity

NWI Acronym for National Wetlands Inventory

PCBs Acronym for polychlorinated biphenyls

pH A measure on a scale from 0 to 14 of the acidity or alkalinity of a solution
(where 7 is neutral and greater than 7 is basic and less than 7 is acidic)

PMF Acronym for probable maximum flood

ppm Abbreviation for parts per million

RBWGB Acronym for Red Bay Water and Gas Board

RCRA Acronym for Resource Conservation and Recovery Act

ROS Acronym for Reservoir Operations Study

RRSC Acronym for Regional Resource Stewardship Council

RWSB Acronym for Russellville Water and Sewer Board

SFI Acronym for Sport Fishing Index

'TI'NFLP Acronym for Toxicity Characteristic Leaching Procedure

Symbol for trademark
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TVA
TVARAM

UBCWS
u.s.
USACE
USEPA
USFWS
USGS

viii

Acronym for Tennessee Valley Authority

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

Acronym for Upper Bear Creek Water and Sewer

Abbreviation for United States

Acronym for U.S. Army Corps of Engineers

Acronym for U.S. Environmental Protection Agency

Acronym for U.S. Fish and Wildlife Service

Acronym for U.S. Geological Survey
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CHAPTER 1

1.0 PURPOSE OF AND NEED FOR ACTION

1.1. The Bear Creek Project

The Bear Creek Project consists of four reservoirs and a recreational waterway in northwest
Alabama (see Figure 1). The reservoirs are Bear Creek, Upper Bear Creek, Little Bear
Creek, and Cedar Creek. Also included are a 9-mile floodway along an 18-mile stretch
below Bear Creek Dam and the 25-mile-long Bear Creek Floatway between Bear Creek
Reservoir and the Upper Bear Creek Dam. The Bear Creek Project was authorized
primarily for the purposes of flood control, recreation, and economic development. When
the four reservoirs were being planned, Upper Bear Creek, Cedar Creek, and Bear Creek
reservoirs were also intended to be used as sources of municipal and industrial water
supply for the region. Upper Bear Creek was designed to accommodate a water supply
withdrawal of 11 million gallons per day (MGD); Cedar Creek was designed with a 6 MGD
water supply component; and Bear Creek was designed with a 5 MGD water supply
component. Little Bear Creek was not designed with a water supply component. However,
the reservoir could be used as a source of municipal water at the expense of reservoir
levels and recreational use.

Bear Creek Dam is located at Bear Creek Mile (BCM) 74.6 in Franklin County, Alabama.
The reservoir and supporting watershed lie primarily in Franklin and Marion counties with
some drainage in Winston County. The construction phase of the Bear Creek Dam was
1967-1969. The dam is 68 feet high and 1,385 feet long. The impounded reservoir
extends about 12 miles upstream from the dam. Normal flood storage capacity of Bear
Creek Reservoir is approximately 137,800 acre-feet.’

Upper Bear Creek Dam is located at BCM 114.7 in Marion County, Alabama. The reservoir
and supporting watershed lie in Franklin, Marion, and Winston counties. The construction
phase of the Upper Bear Creek Dam was 1975-1978.

Little Bear Creek Dam is located at Little Bear Creek Mile 11.6 in Franklin County,
Alabama. The reservoir and supporting watershed lie entirely in Franklin County. The
construction phase of the Little Bear Creek Dam was 1973-1975.

Cedar Creek Dam is located at Cedar Creek Mile 23.1 in Franklin County, Alabama. The
reservoir and supporting watershed lie entirely in Franklin County. The construction phase
of the Cedar Creek Dam was 1976-1979.

Total construction cost for the four Bear Creek dams was approximately $24 million. The
four reservoirs have a combined surface area of 8,280 acres and a shoreline length of 241
miles at full pool. Additional information on the project is presented in Table 1.

' An acre-foot is the amount of water contained in a 1-acre area 1 foot deep. This is equivalent to
43,560 cubic feet or about 325,850 gallons of water.
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Figure 1. Location of Bear Creek Project Components

1.2.

The Decision

The Tennessee Valley Authority (TVA) proposes to implement a long-term resolution to the
excessive leakage of water through the foundation of its Bear Creek Dam. The dam and

associated reservoir are located in Franklin County, Alabama.
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Table 1. Bear Creek Project Information
Reservoir
Characteristic
Bear Creek Upg(:;:(ear Little Bear Creek Cedar Creek

Date of dam closure | March 14, 1969 | January 6, 1978 | October 30, 1975 | February 12, 1979
Dam tvoe Rolled earth-fill Rolled earth-fill Rolled earth-fill Rolled earth-fill

yp embankment embankment embankment embankment
Drainage area (mi?) 233 113 61 179
Full pool elevation 576 797 620 580
(ft msl)
Volume at full pool 9,600 37,400 45,320 93,940
(acre-feet)
Area at full pool 685 1,850 1,560 4,200
(acres)
Shoreline length at 39 100 38 64

full pool (miles)

ft msl = feet mean sea level

mi® = square mile

A portion of the dam was constructed on residual soil in an area that contains fractured
limestone bedrock. Such topography, known as karst, is typified by caves, fissures,
underground streams, and sinkholes. Since the completion of the dam in 1969, continuous
leakage of water through the foundation of the dam has been noted. Although some
leakage is typical of earthen dams, the amount at Bear Creek has been excessive. In
1972, TVA completed a major foundation drilling and grouting project, which reduced the
leakage. Since 1972, the leakage has increased slowly, and TVA has attempted several
subsequent repairs. The most recent repairs were in 2004-2005, when TVA completed
another major drilling and grouting project. Unfortunately, that repair project did not
adequately reduce leakage when the reservoir was returned to its normal summer pool

level.

The excessive leakage through the dam foundation increases the risk of dam failure,
especially when the pool level is at an elevation above 576 feet. TVA has taken steps to
reduce this risk by maintaining the summer reservoir pool at an elevation of approximately
568 feet, 8 feet lower than the normal summer operating level of 576 feet. The normal
winter pool level continues to be 565 feet. Due to the limited size of the intake structure
and the sluiceway, TVA cannot pass enough water through them during some rainfall
events to prevent the pool from rising above 576 feet. When heavy rains cause the
reservoir to rise above elevation 576, TVA initiates emergency preparedness plans.

TVA recognizes that the interim measures of maintaining a lower summer pool as well as
notifying local emergency management agencies and increasing monitoring when the
reservoir rises above 576 feet are not viable long-term solutions to the leakage problem.
TVA’s Hydro Board of Consultants, an independent group of expert advisors, has also
jointly agreed that TVA must take action to resolve the leakage problem. The purpose of
this project, therefore, is to implement a long-term solution to the excessive leakage of
water through Bear Creek Dam.
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1.3. Other Pertinent Environmental Reviews or Documentation

The following environmental documents are relevant to this environmental impact statement
(EIS).

Bear Creek Reservoirs Land Management Plan and Bear Creek Reservoirs Land
Management Plan Environmental Assessment (TVA 2001a; 2001b). These documents,
prepared by TVA in 2001, designate future land uses for TVA land on the four Bear Creek
system reservoirs, including Bear Creek Reservoir, and describe the anticipated
environmental impacts of the designated land uses.

Franklin County Water Service Authority Raw Water Intake, Treatment Plant, and
Distribution Lines Environmental Assessment (TVA 2003). This document was prepared in
2003 by TVA in cooperation with the U.S. Army Corps of Engineers (USACE), the U.S.
Environmental Protection Agency (USEPA), the Bear Creek Development Authority
(BCDA), and the Franklin County Water Service Authority (FCWSA) (TVA 2003). The
anticipated environmental impacts of the construction and operation of the FCWSA'’s water
intake and treatment on Bear Creek Reservoir and parts of the associated distribution
system are described in this document.

Reservoir Operations Study Final Programmatic Environmental Impact Statement (TVA
2004). This document was prepared by TVA in 2004 in cooperation with the USACE and
U.S. Fish and Wildlife Service (USFWS). As stated in that document, TVA proposed
changes to its reservoir operation policy in order to produce greater public value. The
potential environmental impacts of these changes were evaluated and documented. The
alternative selected for implementation did not change the operation of any of the Bear
Creek system reservoirs.

Routine Operations and Maintenance of TVA’s Water Control Structures in the Tennessee
River Watershed - Biological Opinion. TVA entered into consultation with USFWS under
Section 7 of the Endangered Species Act regarding the routine operations and
maintenance of its water control structures. In this Biological Opinion issued in 2006, TVA
committed to several measures to conserve and recover endangered and threatened
species. These measures included new seasonal minimum flows from Bear Creek system
dams, including the Bear Creek Dam. Excerpts from the Biological Opinion relevant to the
Bear Creek system are reprinted in Appendix A of this EIS. The new seasonal minimum
flows from Bear Creek Dam are described in more detail in Section 3.1 in the Water
Quantity (Hydrology) subsection.

1.4. The Scoping Process

Public participation in determining the scope of this EIS began in June 2006 when TVA
published a Notice of Intent (NOI) in the Federal Register (71 FR 32173-32175, June 2,
2006). The NOI announced that TVA would prepare this EIS and invited interested parties
to comment on its scope. The NOI listed seven potential alternatives (see Section 2.0).
Copies of the NOI were sent to six federal agencies and offices, 9 Alabama state agencies,
and one Mississippi state agency (see Table 2). In accordance with National Historic
Preservation Act (NHPA) requirements, the notice was also sent to several Native
American tribes. Written comments were received from two federal agencies and five state
agencies.
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TVA held a public scoping meeting on June 20, 2006, at Red Bay, Alabama. This meeting
was publicized though notices in local media, by TVA press releases, and on the TVA Web
site. It was also announced in the Federal Register notice. About 150 individuals attended
the public meeting. Most of the public meeting attendees were local residents and/or
people who regularly visit Bear Creek Reservoir.

Table 2. Agencies That Were Sent the Notice of Intent

Agency Submitted Comments
U.S. Department of Interior, Office of Environmental Policy and No
Compliance
U.S. Fish and Wildlife Service, Alabama Field Office Yes
U.S. Environmental Protection Agency, Office of Federal No
Activities
U.S. Environmental Protection Agency, Region 4 No
U.S. Army Corps of Engineers, Nashville District Yes
U.S. Geological Survey, Hydrology Group, Tuscaloosa, Alabama No
Bear Creek Development Authority Yes
Alabama Department of Environmental Management Yes
Alabama Department of Transportation No
Alabama Department of Agriculture and Industry No
Alabama Historical Commission Yes
Alabama Department of Conservation and Natural Resources Yes - Division of Fisheries
Alabama Department of Economic and Community Affairs, No
Office of Water Resources
Alabama Development Office No
Northwest Alabama Council of Local Governments No
Mississippi Department of Finance & Administration, State Yes
Clearinghouse

About 55 scoping meeting attendees submitted written comments to TVA. Those
commenting included several local elected officials and representatives of local utility
districts, fire departments, a rescue squad, a school district, and a county engineering
department. An additional 12 individuals who did not attend the scoping meeting submitted
written comments to TVA.

Scoping participants commented on both the range of alternatives and environmental
issues to be addressed in the EIS. A large majority of commenters who expressed an
opinion about alternatives favored those that would correct the leakage problem by
repairing, rebuilding, or replacing the dam and operating the reservoir as originally designed
with a summer pool elevation of 576 feet. A few people expressed support for alternatives
involving modifying the dam to maintain a year-round pool elevation of 565 feet, removing
the dam and restoring the creek channel, and no action. There was no support for the
alternative involving removing the dam and building a new weir dam near the Franklin
County water intake.

The most frequently mentioned environmental issue of concern to scoping participants was
flood control. Many commenters recognized that flood control was one of the primary
purposes for the dam and that the need for the flood protection it provides still exists.
Commenters expressed concern over the potential for increased flood damage to
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structures, farmland, bridges, and roadways that could result from removing the dam or
lowering its spillway.

Concerns about the potential impacts to the local economy, to the area water supply, and to
recreation were common, and the frequency with which these issues were mentioned was
similar. Concern about economic impacts focused on the alternatives that would result in
the removal of the dam or the reduction in the reservoir pool area. Economic issues
included effects on property values, effects on tourism revenue and BCDA revenues, and
reduced industrial development related to the effects on the regional water supply.

The major issue related to the area water supply was the FCWSA's recently completed
water plant on Bear Creek Reservoir. Removal of the dam would significantly alter the
source for this water plant and would require the water intake to be modified. Several
nearby communities have recently connected to this water supply or are in the process of
connecting to it, and several commenters stated that a reliable water supply is necessary
for continued growth in the area.

Concerns over impacts to recreation focused on both the reduction of recreation
opportunities on Bear Creek Reservoir that has resulted from the current reservoir
operations and on the long-term loss of recreation opportunities that would result from the
removal of the dam or lowering the height of the dam. Fishing was the most frequently
mentioned recreation activity.

Other less frequently mentioned environmental issues were the effects on water quality,
both in and downstream of the reservoir; the movement and deposition of sediment;
endangered species and critical habitat for endangered species in lower Bear Creek; other
fish and wildlife; downstream flows; archaeological sites in the reservoir pool area; historic
sites; the Bear Creek Lakes Recreation and Education Center (BCLREC); public safety and
emergency response; and transportation. Additional issues raised that were not strictly
environmental included the cost and funding sources of implementing an alternative, the
future of the reservoir lands if the dam were removed, and TVA'’s legal liabilities.

Regional Resource Stewardship Council

The Regional Resource Stewardship Council (RRSC), an advisory committee to TVA
chartered in 2000, addressed the Bear Creek Project during its May 10-11, 2006, meeting.
The agenda for this meeting focused on TVA'’s river system infrastructure maintenance and
emergency preparedness activities (a copy of the agenda and transcripts of the meeting are
available at http://www.tva.com/rrsc/readingroom3/index.htm). After hearing a detailed
presentation on the history of Bear Creek Dam, its current condition, and this leakage
resolution project, the RRSC was asked whether it thought TVA has considered a full range
of options for Bear Creek Dam. Most of RRSC’s responses addressed the cost of resolving
the leakage problem and who would bear this cost. A complete listing of RRSC’s
responses is available online at http://www.tva.com/rrsc/readingroom3/responses_5-
06.htm.

Bear Creek Focus Group

In order to assist in the evaluation of potential alternatives for resolving the leakage problem
at Bear Creek Dam, TVA convened a focus group consisting of representatives from
various government, state, and local agencies and private organizations. Members
included the BCDA, Alabama Department of Conservation and Natural Resources,
Geological Survey of Alabama, Alabama Office of Water Resources, FCWSA, USFWS,
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Alabama Emergency Management Agency, and Alabama Historical Commission. Issues
raised by focus group individuals are encompassed by those raised during public scoping.

Issues to be addressed in the EIS were identified initially through an internal scoping
process and were listed in the NOI. This list of issues was refined based on comments
received during the public scoping. It also includes issues such as wetlands, which was not
raised during scoping, that TVA is required to consider. The major issues to be addressed
in the EIS are potential impacts to:

o Water quality and quantity, including effects on the regional water supply system

e Agquatic ecology, including the area fishery

o Wetlands within the reservoir pool area and within the downstream floodplain

e Flood risk and floodplains, including the changes in reservoir floodwater storage
capacity and effects on downstream flood levels

o Vegetation and wildlife

e Endangered and threatened species and their critical habitats

o Recreation, parks, and managed areas

e Visual resources, including the changes in area scenery

¢ Land use, including prime farmland in the floodplain downstream of the dam

o Archaeological sites in the reservoir area and in the downstream floodplain and
historic structures in the downstream floodplain

e Socioeconomics, including community services, property values, and environmental
justice

1.5. Public Review of the Draft EIS

A Notice of Availability of the draft EIS was published in the Federal Register on June 1,
2007 (72 FR 30589). Copies of the draft were sent to interested agencies and
organizations listed in Chapter 6. Individuals within the public that had expressed an
interest were informed of the availability of the document by mail. A copy of the document
was also posted on the TVA Web site at:
http://www.tva.gov/environment/reports/bearcreek3/index.htm.

A public meeting was held in Red Bay, Alabama, on June 19, 2007. A total of 21 attendees
registered. Written comments on the draft EIS were submitted by five participants at the
meeting. The State of Mississippi responded on June 13, 2007, that no state agencies had
comments on the draft EIS. Comments in the form of a June 26, 2007, letter were received
from the U.S. Department of the Interior. In a letter of June 26, 2007, FCWSA requested at
least a 2-foot increase in winter pool level. USACE responded in a June 27 letter and
recommended that the EIS include quantification of volume of waters of the U.S. that would
be affected by fill under each alternative. USEPA submitted comments on the draft EIS in a
letter dated July 16, 2007. Comments received and responses to those comments are
presented as Appendix B.
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1.6. Necessary Federal Permits or Licenses

Modification and reshaping of the former stream channel under Alternative 4 would require
permits under Section 404 of the Clean Water Act (CWA). The USACE exercises
jurisdiction over Section 404 and is a cooperating agency in this review. A USACE permit
would also be required for the construction of a new dam. Storm water permits and
appropriate state water quality certification would be required under Alternatives 2, 3, and 4.
Modifications and repairs to existing dams such as those proposed under Alternative 2 are
subject to Section 404 of the Clean Water Act and may qualify for of Nationwide Permit #3.
Descriptions of the proposed activities under the various alternatives are provided in
Section 2.1 below.
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CHAPTER 2

2.0 ALTERNATIVES INCLUDING THE PROPOSED ACTION

Early in the scoping process, TVA identified the following seven potential alternatives.

(1) No Action, which would consist of operating the dam and reservoir as originally
designed. Although this alternative would not remedy the leakage problem, it would
provide a baseline for comparison with the other alternatives and its consideration is
required by the National Environmental Policy Act (NEPA).

(2) Continue to operate the dam as done since 2005 with a lower summer pool
elevation of 568 feet.

(3) Modify the dam by rebuilding the spillway at a lower elevation to maintain a winter
pool of 565 feet with a maximum rise of 5 feet.

(4) Repair the dam by installing a grout curtain in the soil foundation or building a
barrier to prevent flow through the dam.

(5) Remove the dam and rebuild it in approximately the same location and with similar
operating characteristics.

(6) Build a new weir dam, capable of maintaining a reservoir pool elevation of 565 feet,
a short distance downstream of the FCWSA water intake, remove Bear Creek Dam,
and restore the former creek channel.

(7) Remove the dam and restore the former creek channel.

TVA received many suggestions and comments on potential alternatives during the public
scoping. TVA has used this information as well as the results of its continuing engineering,
feasibility, and environmental studies to eliminate and consolidate some alternatives
previously considered. For example, building a new weir dam to maintain a reservoir pool
for the Franklin County water intake would be considered as a mitigation measure if the
dam removal option were chosen. Operating the dam at a summer pool elevation of 568
feet is an interim safety measure and not a permanent solution. The alternatives that would
maintain a dam are based on the anticipated summer elevation of the reservoir pool.

2.1. Alternatives

By presidential memorandum, all federal agencies are required to adopt and implement the
Federal Guidelines for Dam Safety (FEMA 2004). One criterion requires dams to withstand
the probable maximum flood (PMF). The PMF is defined as the most severe flood that can
be credibly predicted to occur at the site. Because the large storms that would produce
such a flood are rare, they cannot be based solely on local meteorological records even
when such records cover a period of several decades. The National Weather Service
provides estimates of probable maximum precipitation for various watersheds, locations,
and storm durations from which the PMF is computed. Therefore, any action alternative
that retains the dam would include PMF considerations. Anticipated costs under the action
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alternatives are approximately $25 million to $35 million dollars. These estimates are
subject to refinement pending additional engineering studies.

TVA has analyzed the mechanism for dam failure and estimated the potential impacts from
various dam failure scenarios using current models. The mechanism of a failure of Bear
Creek Dam is not expected to be a sudden event. Rather, failure would involve the release
of water through the foundation, which would result in increasing erosion. The compacted
clay within the dam would slowly begin to erode, and a larger passage for water would
develop. Eventually, the water pressure in the pool would create an uncontrolled release of
water that would erode away a section of the dam. The erosion would continue until the
water no longer flowed across exposed earth fill.

The severity of flood impacts due to failure is related to the amount of water in the reservoir
at the initiation of failure. The dam failure scenario was assumed to occur while the
reservoir is at the 500-year flood elevation of 610.3, with about 40,000 cfs being released
through the spillway. The flood wave peak would reach BCM 61.3 near Red Bay, Alabama,
in approximately 6 hours, and the maximum discharge would be about 185,000 cfs. Bear
Creek would rise approximately 25 feet above normal water level. The reservoir would
drain in about 16 hours.

Because floods resulting from high-precipitation events can occur randomly, there is a
possibility that a flood event could occur within the time frame of the alternatives described
below. Four major alternatives were developed. A flood event could occur under each of
these alternatives, including during construction activities under Alternative 2, 3, or 4. If the
flood event were sufficiently severe, dam failure could occur under any of the alternatives.
However, the probability of such an event is very low, and the actual flood event cannot be
predicted. The overall effect of a dam failure during construction under Alternative 2, 3, or 4
would be comparable to dam failure under Alternative 1. Potential effects to various
resources resulting from the implementation of the various alternatives are described in
Chapter 4. Important elevations are summarized in Table 3 below.

Table 3. Pertinent Elevations

Elevation
(feet)

618.0 Roadway elevation

613.0 PMF elevation

609.4 Maximum recorded reservoir elevation

602.0 Spillway elevation

576.0 Normal summer pool elevation; reservoir elevation of concern
Current interim summer pool elevation; high water quality

568.0 . . :

control slide gate centerline elevation

565.0 Normal winter pool elevation

560.0 FCWSA lower water intake minimum operating elevation

545.0 Intake slide gate elevation (bottom of gate)

540.0 Bear Creek streambed elevation at Bear Creek Dam

Characteristic
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2.1.1. Alternative 1 — No Action

The No Action Alternative consists of operating the dam and reservoir as originally
designed with a summer pool level of 576 feet and a winter pool level of 565 feet.
Implementation of this alternative would not remedy the leakage problem and would carry
the risk of dam failure. For the purposes of this review, TVA assumed the dam would not
be rebuilt following a failure under the No Action Alternative. This alternative provides a
baseline for comparison with the other alternatives.

In accordance with the 2006 Biological Opinion (see Section 1.3), specific minimum flow
rates would apply under this alternative. Specifically, TVA would maintain certain target
flows from Bear Creek Dam, depending on the time of year, in order to maintain streamflow
and water quality conditions downstream. These flow rates are described in the Water
Quantity (Hydrology) subsection of Section 3.1 and in Section 4.1. TVA would use the
traditional operating guide, with a normal summer pool of 576 feet, a normal winter pool of
565, and a winter drawdown in late November.

2.1.2. Alternative 2 — Modify Dam and Maintain Summer Pool Level of 576
Feet

Under this alternative, the dam would be repaired. The dam would be operated with a
summer pool level of 576, the normal summer elevation. The normal winter pool would be
raised from 565 feet to 566 feet in response to the FCWSA request (see Section 1.5).
Under this alternative, the reservoir level would not fall below a winter pool level of 565 feet
during construction activities. As with Alternative 1, the minimum flow rates outlined in the
2006 Biological Opinion would be implemented under this alternative. TVA would also
extend the duration of the late fall drawdown to the winter pool level one month by reducing
the rate at which water is released from the dam (see Section 3.1, Figure 10).

Various methods of repairing or rebuilding the dam are considered as part of this alternative
and listed as Alternatives 2a, 2b, and 2c below. Because Bear Creek Dam is not designed
to withstand the PMF, the following three alternatives would include PMF modifications.
Under each of these three alternatives, County Road 37 would be returned to normal
service upon completion of construction and repairs.

Construction would require approximately nine to 15 months. Earth-moving operations
would be carried out using crawlers, scrapers, trucks, and other heavy equipment. A batch
plant for concrete would be located in the parking area on the north side of the dam. Raw
materials for concrete production and fill material would be transported from existing borrow
areas. The road across the dam could be closed for the duration of construction under
Alternatives 2b and 2c. Following dam construction, intermittent road reconstruction could
take an additional nine to 12 months. Disposal of excess material removed from the dam
would likely be in the former borrow area near the spillway.

Alternative 2a - Roller-Compacted Concrete? Structure. Under this variation, a new
reinforcing structure constructed of roller-compacted concrete would be built at the

2 Roller-compacted concrete is a special type of concrete suited to various construction applications,
including dams. It has the consistency of damp gravel and is spread with earth-moving equipment
rather than being poured into forms like conventional concrete. Once spread, a roller is used to
compact the concrete, hence the name.
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downstream edge (i.e., at the toeslope) of the existing earthen dam to support and ensure
the integrity of the dam. Fill from local sources would be added between the concrete
structure and the existing embankment. A cross-section diagram of this concept is

provided as Figure 2.

Dam

Centerline

Rolled Concrete Dam
Elevation 618"

Approximate Existing
Ground Surface

=~~~ Summer Pool Elevation 576

Winter Pool Elevation 565°

Bedrock

A

Proposed Cut-off Wall

Figure 2.

Original Grout Line

Conceptual Diagram of Dam Repairs Under Alternative 2a

Under this option, the existing soil surface at the toeslope of the dam would be excavated to
expose solid bedrock. The existing dam would be left in place. A concrete cut-off wall (see
Figure 2) would be installed under the new dam to prevent lateral movement of water under
the dam. The roller-compacted structure would be installed with a new top elevation of 631

feet. This would satisfy PMF requirements.

Under this alternative, the existing dam would remain in place, so the existing road and the
highway bridge would not be disturbed. The road would remain open and a reduced speed
limit or other traffic control measures would be implemented during construction.

Alternative 2b - Downstream Cut-Off Wall. Under this option, a subsurface water cut-off
would be established by constructing a vertical wall in the downstream portion of the
existing dam as shown in Figure 3. Using machinery, embankment materials would be
removed to bedrock, and a concrete wall would be constructed. This wall would either
cross the entire dam and spillway, or a section of the dam depending on additional field
study. Embankment material would then be compacted over the structure, thereby raising
the overall top of the dam to an elevation of 631 feet. This increase in elevation would
satisfy PMF requirements. Earth fill would come from local sources.
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Proposed Dam Original Dam
Centerline Centerline
Elevation 631
Ele'v'ation\ﬁla'
Approximate Existing qﬁk—;?__
Ground Surface Earth Fill /-—-" T
] ‘-ﬂ-q.{m_n_ Summer Pool Elevation 578’
/._-—f e Winter Pool Elevation 5857
—— "-._____\_‘_-_-
Bedrock >, L
Proposed Cut-off Wall Original Grout Line
Figure 3. Conceptual Diagram of Dam Repairs Under Alternative 2b

Alternative 2c - Upstream Cut-Off Wall. Under this option, a subsurface water cut-off
would be established by constructing a vertical wall in the upstream portion of the dam as
shown in Figure 4. Using machinery, embankment materials would be removed to bedrock,
and a concrete slurry wall or a concrete secant pile wall would be constructed. This wall
would either cross the entire dam and spillway or a section of the dam, depending on the
findings of additional field study. The slurry wall may be constructed using a specialized
rock-cutting tool that would cut a trench roughly 3 feet by 6 feet as it was lowered by a
crane. Concrete slurry would be pumped into the trench to prevent collapse during
construction. Soils and rock would be removed as the excavation progresses. Once the
wall was excavated to the appropriate depth in bedrock, the tool would be removed and
excavation would begin adjacent to the previous hole along the axis of the designed cut-off,
thus incrementally lengthening the concrete wall.

A secant pile wall is constructed by augering a hole from the surface down into bedrock and
forming a concrete piling in the opening. Another hole is augered adjacent to the first along
the axis of the designed cut-off, and another piling is formed. The next hole is centered on
the contact point between the first two piles. This forms a series of overlapping piles.

When the concrete cures in the center hole, a continuous wall is formed. This process
would be repeated across the span designed as the cut-off.

Dam
Centerline

Elevaticn 618

Approximate Existing o —

Ground Surface T [
_‘___,.r"' H“‘“aw Summer Pool Elevation 576"
SN i .__d:_—,.f"'! -a’;:r:zuwnterpool Elevafion 565
Bedrock r I"
Proposed Cut-off Wall Criginal Grout Line
Figure 4. Conceptual Diagram of Dam Repairs Under Alternative 2c
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2.1.3. Alternative 3 — Lower Dam and Maintain Summer Pool Level of 565
Feet

Under this alternative, the existing dam would be partially removed and stabilized. Both the
summer and winter target pool elevation would be 565 feet. Leakage repair and PMF
modifications would be required. Repairs under this alternative would consist of a cut-off as
described previously under Alternative 2 (see Section 2.1.2). Upon the completion of work
on the dam, the County Road 37 bridge would be rebuilt at the same location. Bridge
reconstruction could take an additional nine to 12 months. The target seasonal minimum
flows stated in the 2006 Biological Opinion would not apply under this alternative.

During construction, flow would be diverted by a sheet pile dam or other cofferdam. The
sheet pile dam, built to approximate elevation 580, would run from the intake toward the
spillway and would divert water from the embankment work area. The cofferdam would be
located upstream of the embankment and would also direct water away from the
construction area.

This alternative would involve the removal of a 170-foot-wide section of embankment in the
middle of the dam. The height of the dam in this section would be reduced to 565 feet (see
Figure 5). Thus, this alternative essentially involves the installation of a new spillway in the
middle of the dam. This “spillway” would be armored with 2-foot-thick concrete and would
function as a weir. The sides would be sloped into the original dam structure and armored
with riprap for stability. This armoring would satisfy PMF requirements. As with the repair
options under Alternative 2, a cut-off structure would be installed into the bedrock to prevent
seepage under the dam.

Dam
Centerline

Approximate Existing Reinforced Concrete Covering
Ground Surface Il

l‘ e Pool Elevation 565
—

--_"‘-\..____

Bedrock

X .
Proposed Cut-off Wall Criginal Grout Ling

Figure 5. Conceptual Diagram of Dam Modifications Under Alternative 3

2.1.4. Alternative 4 —- Remove Dam and Restore Former Creek Channel

Under this alternative, parts or all of the dam structure would be removed, the original
stream channel restored, and the former reservoir pool area would be revegetated or
stabilized by other means to reduce erosion. The reservoir would be drained, and dam
removal would be by controlled breach near the right abutment (facing downstream). The
minimum flows stated in the 2006 Biological Opinion would not apply under this alternative,
as flows could not be regulated.

Before the dam is breached, dredging would be required to remove the buildup of sediment

that has accumulated in the reservoir bottom since the closure of the dam. Removal of the
dam without addressing sediment would cause the release of large quantities of sediment,
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which would impact water quality and organisms downstream. To reduce disturbance and
release of sediment, dredging would focus on material removal from the original creek
channel. The reservoir would be lowered to provide access to deep sediment. The buildup
along the original creek channel would be stabilized with the placement of riprap and
landscape blankets as dredging progresses downstream. This stabilization would reduce
future erosion and protect any underlying cultural resources.

Because the Bear Creek Reservoir is inaccessible to barge traffic, dredge equipment would
be trucked in and floated on smaller barges that can also be transported over the road.
These limitations restrict the size of the dredge to a 6-inch hydraulic, auger dredge, suction
dredge, or a barge-mounted track hoe with an extended boom to reach the bottom. The
hydraulic dredge would draw the sediment from the bottom, while the track hoe would dig it
out scoop by scoop. In either case, material removed from the bottom would be pumped
from the barge via a pipeline to various receiving areas along the reservoir. These
receiving areas would be located above the floodplain. The sediment slurry could be
pumped as far as 2 miles with the help of intermittent booster pumps. The receiving areas
would be dammed gullies or reservoirs for settling and dewatering. Based on quantity and
removal rate estimates, five or six dredges working every day for nine months would be
required to remove the targeted material. Once the dredging and the shoreline stabilization
were complete, the reservoir would be drained, and the dam would be removed. If
Alternative 4 were selected for implementation, an additional site-specific analysis of
possible disposal areas would be conducted.

During dam demolition, flow would be diverted by a sheet pile dam or other cofferdam. The
sheet pile dam would run from the intake to the spillway, diverting water from the
embankment work area. The existing intake structure would be used to draw down the
reservoir.

To remove the dam, material would be excavated to sound rock at the Bear Creek channel,
and the remaining embankment would be sloped to a 1:2.5 ratio. The breach would be a
wide V-shaped notch in the dam similar to the one required under Alternative 3. However,
under this alternative, excavation would extend to the original stream bed to allow free
passage of Bear Creek. The right abutment would be excavated to solid rock and then
sloped. The left abutment would be stepped and armored with riprap for stability. A
conceptual diagram of the dam removal is provided as Figure 6. This figure represents a
view of the dam as seen from the downstream side, looking through the dam. A new
County Road 37 bridge would be built across Bear Creek at the former dam site.

Approximately 185,000 cubic yards of construction material would be excavated from the
dam. The spoil material would be trucked and placed upstream of the existing spillway and
stabilized to prevent erosion.
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Former Top of Dam Elevation 618

Right Embankment
Biuff \

Bedmck \\

N

Left Embankment

540"

Stream Channel

Figure 6. Conceptual Diagram of Dam Removal Under Alternative 4

2.2. Comparison of Alternatives

Implementation of the No Action Alternative (Alternative 1) would not result in a long-term
solution to the leakage problem and would continue to pose the risk of dam failure.
Selection of any of the three action alternatives would result in a long-term solution to the
leakage problem.

Implementation of Alternative 2 would allow TVA to maintain flood protection and provide
local economic benefits, water supply, and public recreation benefits to the region while
maintaining minimum flows needed downstream in Bear Creek for aquatic resource
protection. In contrast, implementation of Alternative 3 or 4 would not allow continuation of
all of these benefits without substantial additional costs to local communities for water
supply and potentially for downstream road and bridge repair or flood proofing.

Implementation of Alternative 3 would result in slightly higher flood losses over time and
could have a small impact on agriculture in the downstream area. Additional ongoing water
supply costs would be incurred. However, adoption of Alternative 3 is not expected to
significantly impact the contribution of recreational opportunities to the quality of life in the
area.

Removal of Bear Creek Dam under Alternative 4 would result in the highest flood losses
over time and is likely to have a small impact on agriculture in the area downstream of the
dam. The increased frequency of flooding likely would create the need for changes to the
roads and bridges downstream. Water supply needs would require several million dollars in
one-time costs. Noticeable changes in the recreation experience in the area would occur.
However, after adjustment takes place, socioeconomic impacts are not expected to be
significant. Implementation of Alternatives 3 and 4, which call for operating the reservoir in
a run-of-the-river mode or the restoration of natural flows, would likely benefit endangered
aquatic species downstream in Bear Creek over the long term and could allow expansion of
their range. Under Alternative 3, archaeological resources located above the 565-foot
elevation would be permanently exposed and would be subject to an increased probability
of looting. Likewise, under Alternative 4, any archaeological resources within most of the
former reservoir pool would be subject to looting. Actions under Alternative 3 or 4 would
increase water supply costs, and increase the magnitude, duration, and frequency of
flooding in downstream areas. A summary of the potential environmental impacts under the
various alternatives is provided in Table 4.
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2.3. The Preferred Alternative

TVA'’s preferred alternative is Alternative 2, Modify Dam and Maintain Summer Pool Level
of 576 Feet. Adoption of this alternative would continue to provide flood protection, water
supply, and public recreation benefits for the region. Adaptive management of dam
releases would provide appropriate seasonal minimum flows to support aquatic resources
(including listed species) in Bear Creek downstream of the dam. Implementation of
Alternative 2 would also essentially eliminate the potential for the occurrence of “no flow”
conditions at Bear Creek Dam. Most commenters during the public scoping and public
review also preferred Alternative 2.
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CHAPTER 3

3.0 AFFECTED ENVIRONMENT

3.1. Water Availability, Quality, and Off-Stream Use

Bear Creek Reservoir is located on Bear Creek. Upper Bear Creek Dam impounds Bear
Creek upstream of the Bear Creek Reservoir. The Bear Creek Floatway lies between the
upper reaches of Bear Creek Reservoir and Upper Bear Creek Dam. Because water
conditions in Bear Creek Reservoir are influenced by inflows from these other water bodies,
a brief description of them is provided below.

Upper Bear Creek Reservoir

The water quality of Upper Bear Creek Reservoir has been the subject of numerous
studies. As in Bear Creek Reservoir, thermal stratification in Upper Bear Creek creates
anoxic conditions (i.e., situations when the water contains little or no DO) in the reservoir’s
hypolimnion (a colder bottom layer of the water column) during the summer months. The
amounts of iron, manganese, and other metals, have exceeded criteria for both chronic and
acute toxicity effects. The relatively low pH and the softness of the water exacerbate this
toxicity problem. An aeration system was installed by TVA during the 1980s to reduce the
degree of stratification in Upper Bear Creek Reservoir. This system, which is still in use,
has reduced the concentrations of iron and manganese in the water column, as well as in
the discharges from Upper Bear Creek Dam. However, runoff from Upper Bear Creek
Reservoir's watershed contributes iron and manganese directly to the water column
independent of thermal stratification processes. Overall, Upper Bear Creek Reservoir
exhibits biological conditions characteristic of a nonproductive reservoir (Bohac et al. 1993).

Bear Creek Floatway

The Bear Creek Floatway is an approximately 25-mile reach of Bear Creek between Upper
Bear Creek Dam and the headwaters of Bear Creek Reservoir. The floatway provides
whitewater recreation under satisfactory flow conditions. TVA provides seasonal releases
from Upper Bear Creek Reservoir to accommodate recreational use of the floatway.

The water quality of the floatway is impacted directly by the quality both of the releases
from Upper Bear Creek Reservoir and the runoff from the floatway’s watershed. Aeration
and use of a midlevel outlet in Upper Bear Creek Dam have improved the quality of the
releases from Upper Bear Creek Reservoir (Bohac et al. 1993). However, recreational use
of the floatway was suspended during the mid- to late-1980s due to bacterial contamination.
TVA and other agencies investigated the source of the contamination and determined the
likely cause to be runoff from animal waste in the watershed. Animal waste management
systems were installed at several sites throughout the floatway’s watershed. Bacterial
contamination levels dropped enough to reopen the floatway (Springston and Milligan 1988;
Bohac et al. 1993).

Bear Creek Reservoir

Various monitoring efforts, including monitoring upstream of, within, and downstream of the
reservoir, have been implemented since Bear Creek Reservoir's impoundment to evaluate
water quality. These efforts include TVA'’s Vital Signs Monitoring Program of Bear Creek
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Reservoir, data collected for the FCWSA'’s water treatment plant (Table C-1 in Appendix C),
and data collected in 2006 for calibration of a water quality model for Bear Creek Reservoir
(Table C-2 in Appendix C). Additional water quality data are provided in Tables C-3a
through C-3d.

TVA’s Vital Signs Monitoring Program monitors ecological conditions at 69 sites on 31
reservoirs. Each site is monitored every other year unless a substantial change in the
ecological health score occurs during a two-year cycle. If that occurs, the site is monitored
the next year to confirm that the change was not temporary. Approximately half the sites
are sampled each year on an alternating basis.

The overall health ratings of TVA reservoirs are based on the following five ecological
indicators.

o Dissolved oxygen (DO). A good rating means there is enough oxygen dissolved in
the water to support a healthy population of fish and other aquatic life.

e Chlorophyll. Chlorophyll is a measure of the amount of algae in the water. A good
rating means that algal growth is within the expected range. If levels of algae are
too low, the reservoir’'s food web can be affected. If levels are too high, water
treatment costs may increase, and oxygen supplies in the bottom layer of water may
be depleted by decaying algae. Algal growth depends primarily on the amounts of
nitrogen, phosphorus, and other nutrients in the water.

o Fish. A good rating means there is a large number and variety of healthy fish.

e Bottom life. A good rating means that a variety of animals live on the reservoir
bottom (worms, insects, and snails, for example).

o Sediment. A good rating means that the reservoir bottom is free of pesticides and
polychlorinated biphenyls (PCBs) and that concentrations of metals are within
expected background levels.

During 2006, TVA also took samples from three locations in Bear Creek Reservoir to
evaluate water quality conditions in the reservaoir.

o Forebay. The deep, still water a short distance upstream of the dam at BCM 75.0.

e Midreservoir. The middle part of the reservoir, where a transition occurs from a
river-like environment to a reservoir-like environment at BCM 76.8.

¢ Inflow. The river-like area at the extreme upper end of the reservoir at BCM 89.4.

Results from the sampling at these locations are presented in Table C-3a through Table C-
3d (see Appendix C). Similar to most TVA ftributary reservoirs, Bear Creek Reservoir
becomes thermally stratified during the summer months. This seasonal process occurs as
solar heating stratifies the reservoir into two layers: an epilimnion (warm surface layer) that
is relatively rich in DO and a hypolimnion. The DO in the hypolimnion is gradually used up
as organic material settles to the bottom and decays. The two layers of water do not mix
because of the temperature difference, so the DO in the hypolimnion is not replaced until
the fall “turnover” (i.e., when surface waters cool and the entire water column mixes). DO
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levels in the hypolimnion are typically less than 2 milligrams per liter (mg/L) throughout the
summer months. Anoxic conditions allow dissolved iron, manganese, and sulfur
compounds to become available in the water column. Sulfide compounds are also formed
during the anoxic period. A combination of anoxia, toxic metals, and sulfides can adversely
affect aquatic life. Typical temperature and DO profiles measured in the forebay are shown
as Figures C-1 and C-2, respectively.

The reservoir waters are very soft (mean hardness approximately 20 mg/L as calcium
carbonate), slightly acidic (mean pH 6.8), and poorly buffered (mean alkalinity less than 17
mg/L). As such, these waters are likely to be poorly buffered and susceptible to daily
changes in pH related to photosynthetic activity along with certain pollutants. In addition,
low hardness tends to increase the toxicity of some metals such as mercury, zinc, copper,
and cadmium. Typically, aluminum, iron, and manganese are the primary problematic
metals. There are no known significant point sources of pollution. However, nonpoint
source pollution, resulting from watershed runoff, can be a considerable contributing factor
to the water quality in Bear Creek Reservoir. Historically, local mining operations,
agriculture, and forest harvesting operations have been nonpoint sources of pollution.
Additional information on nonpoint source pollution is provided in the “Anticipated Land Use
Trends” section below.

As part of the Vital Signs Monitoring Program initiated by TVA in 1990, Bear Creek has
been monitored for physical/chemical characteristics of water, physical/chemical
characteristics of sediment, benthic macroinvertebrate, and fish community assemblages.
The reservoir was sampled annually from 1993 to 1997 and has been sampled biannually
since 1997 in the forebay region.

As shown in Figure 7, TVA'’s Vital Signs Monitoring Program has consistently rated Bear
Creek Reservoir as fair to poor since the monitoring began in 1993. The ecological
indicators used to derive the overall health rating for Bear Creek Reservoir are summarized
in Table 5.
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Figure 7. Bear Creek Reservoir Ecological Health
Ratings and Indicators, 1994-2005
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Table 5. Ecological Health Indicators at Bear Creek Reservoir

Indicator 1994 | 1995 | 1996 | 1997 | 1999 | 2001 | 2003 | 2005
Dissolved Oxygen poor | poor | poor | poor | poor | poor | poor | poor
Chlorophyli fair poor | poor | poor | poor | poor | poor | poor
Fish fair fair fair fair fair fair fair | good
Benthic fair fair fair | poor | fair fair fair poor
Sediment good | good | good | good | good | good | good | good

Source: TVA 2006

As part of the engineering analysis for the FCWSA'’s water treatment plant on Bear Creek
Reservoir, detailed water chemistry samples were taken at the plant’s proposed intake site
at BCM 77.0 between 2001 and 2003. These data are presented as Appendix D. The
water in Bear Creek Reservoir was characterized as low in alkalinity with moderate to high
levels of total organic carbon. The water also had variable turbidity levels, elevated levels
of iron and manganese, and a very low level of DO (Patterson Candy Inc. 2003).

Erosion and Sedimentation - Bear Creek Reservoir

Shoreline conditions at Bear Creek Reservoir were surveyed systematically by TVA in
2000. Although most of the shoreline is forested, the survey indicated that about 14
percent of the reservoir shoreline had extensive erosion and exposed or collapsing banks.
An additional 37 percent had moderate or potential erosion problems.

Much of the shoreline around the reservoir is moderately steep. The typical soil is cobbly,
loamy sand with bedrock near the surface. Other shoreline and adjacent upland soils are
predominantly loamy and gravelly. These materials dislodge fairly easily under wave
action. As with many reservoir shorelines, there is commonly a 2- to 3-foot vertical bank of
bare soil at the elevation of normal summer pool, which indicates the progression of
erosion.

Observations in summer 2006 indicated that below the original summer pool elevation of
576 feet, much of the topsoil had been removed by wave action over the years, leaving
bare rock in the steepest areas, gravel in areas of moderate slope, and soil in some
relatively level areas. In the three growing seasons since the dam has been operated with
a lowered summer pool of 568 feet, much of this area has naturally revegetated. With the
568-foot summer pool, there is minor erosion at the waterline. Some erosion is still
occurring at the former normal summer pool, but with the lack of wave action and the
growth of additional vegetation, this has been reduced substantially.

The reservoir pool acts as a sediment trap and retains nearly all the bed load (coarse
sediment including sand and gravel that moves on or near the bottom of the stream) and
approximately 40 percent of the suspended load (i.e., the finer sediment that is transported
in the water column) (McGregor and Cook 2004). The majority of this material settles in the
original stream channel. The reservoir area was surveyed in 1969 before the dam was
closed, and some of the cross section surveys were repeated in 2006. The results of these
two surveys indicate that sediment has accumulated to a depth of about 15 feet around
BCM 80, and typically about 9 feet in the main pool. Sediment depths are shallower at the
upstream end of the pool, but are about 5 feet at BCM 89.1. Bear Creek Reservoir contains
an estimated 1.6 million cubic yards of sediment.
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Sediment Toxicity

Sediment samples from Bear Creek were obtained on August 24, 2006, at three locations
(BCMs 75.8, 81.6, and 87.1). Core samples from the top, middle, and bottom strata were
collected using a stainless steel “bomb” sampler or a stainless steel hand auger at each
location. Each sample was then analyzed for various metals, organochlorine pesticides,
and PCBs. A description of the core sample strata is provided in Table A-4, and analytical
results are presented in Tables A-5 through A-13.

A Toxicity Characteristic Leaching Procedure (TCLP) test was conducted to characterize
the toxic level of contaminants in the sediment. The results from this test were used to
determine if various contaminants exceed USEPA toxicity criteria, which would require that
sediments be disposed in the Resource Conservation and Recovery Act- (RCRA) approved
sites, should dredging be necessary. Because the TCLP is a dilution and extraction test,
the maximum value that can be delivered by the test is 1/20th (20 to 1 weight ratio of
extraction fluid to solid) of the total contaminant level in the sample (McCoy and Associates
2006). The TCLP test is not an indicator of the toxicity of sediments to aquatic life.

Sediment analyses conducted during 2006 indicated that the only contaminant of concern is
lead. Concentrations of total lead in the sediment were 11.0 parts per million (ppm) or less
in all sediment samples. Based on total lead analyses in the sediment, TCLP analyses
indicated toxic concentration levels for lead at a maximum of 0.55 ppm. This concentration
falls well below USEPA's established criteria of 5.0 ppm, indicating that the sediment, if
removed, would not have to be treated as hazardous waste and disposed of in a RCRA-
approved site.

Erosion and Sedimentation - Bear Creek Downstream of Bear Creek Dam

The form of natural stream channels evolves over time to balance hydrologic
characteristics, sediment supply, and erosion rates to create a stable or dynamically stable
system. Depth, width, and slope adjust to provide transport capacity that matches the flow
regime and sediment supply. Changes in any of these factors tend to make a stream
channel less stable as net erosion or sediment deposition force it to seek a new equilibrium
form.

The construction of a dam tends to reduce the sediment supply downstream of the dam by
trapping sediment in the dam pool. In the case of Bear Creek, essentially all of the bed
load and about 40 percent of the suspended load is retained within the reservoir pool
(McGregor and Cook 2004). If hydrology remained constant, this would likely lead to net
channel erosion and bed degradation (downcutting), resulting in the banks being too steep
to be stable, which in turn leads to mass failures of the stream bank. However, a dam
operated for flood control reduces the frequency and magnitude of peak flows and thus
reduces sediment transport capacity. These two characteristics tend to cancel, but one
factor or the other commonly predominates, depending on local conditions and dam
operation characteristics. If the net impact is small, channel adjustment may take place so
slowly that it is imperceptible.

Downstream of Bear Creek Dam, the valley bottom and stream channel banks are
comprised of sandy loam soils deposited by the creek. The stream meanders, and
abandoned meander bends and oxbow ponds are common. These alluvial soils are easily
eroded if exposed to flowing water but can be adequately protected by vegetation growing
on the bank. Thus, the erosion rate of channels in these soils can be sensitive to
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management practices. This area, although it is prone to flooding and is poorly drained in
some areas, is suitable for row crops.

Intermittent high-volume releases from Bear Creek Dam, such as those during the winter
drawdown or discharges prior to anticipated flood events, can result in high flow velocities
downstream. Flows having velocities that can result in the mobilization and transport of bed
load sediment are known as maximum critical flows. Extended maximum critical flows can
affect bottom-dwelling organisms such as mussels.

Bear Creek Floodway

The Bear Creek Floodway was excavated to reduce flooding of croplands downstream of
Bear Creek Dam. The floodway is intended to carry water only during floods. There is
some flow in it at all times, but the main channel carries most of the normal flows.

The floodway influences bank stability in the creek channel by reducing the frequency of
high flows and correspondingly high sediment transport capacity and by providing some
sediment from the eroding banks of the floodway itself. These factors tend to lead to
sediment accumulation in both the original stream channel and the floodway. This in turn
can lead to local erosion caused when the accumulated sediment forms bars and directs
the streamflow against the bank. If not maintained, there would be enough sediment
accumulation in the floodway/creek system to return eventually to a total cross section
similar to the original creek. The section of Bear Creek between the dam and the floodway
appears to be mostly stable. Some downcutting may have occurred, but it has been limited
by the limestone bedrock. Total estimated sediment yield from the land draining directly to
this section of stream is not high compared to similar streams (McGregor and Cook 2004),
although bed load is relatively low. The proportionately higher suspended load is likely due
to the relatively high erosion rate of row crop areas that become more common as the
valley widens between the dam and the town of Red Bay.

The section of the creek influenced by the floodway is less stable. There are occasional
eroding sections, some of which are severe. Land use and lack of stream bank vegetation
are factors on at least some of these areas. Erosion is occurring at some of the locations
where the floodway joins or crosses the creek channel because of local hydraulic
characteristics. The floodway also has some sections of unstable banks, and gravel bars
are evident.

The net effect of the floodway itself on downstream sediment load is difficult to determine.
Downstream sediment delivery may be increased by bank erosion within the floodway, and
the floodway reduces the frequency of floods that provide an opportunity to deposit
sediment on the floodplain. However, net downstream sediment delivery would be lowered
by reduced velocities that decrease transport capacity and therefore reduce net
accumulation of sediment within the creek channel and the floodway. In addition, the
decrease in flooding frequency reduces the opportunity for flood-generated erosion of
agricultural fields. McGregor and Cook (2004) found that there was a relatively high
sediment load generated within the area draining to this section of stream, but in a later
analysis (McGregor and Cook 2006), they found that tributaries within this segment of
stream provided much of this sediment load. Therefore, the floodway itself is not
necessarily a significant sediment source, although the greater extent of row crop
agriculture made possible by the floodway may be a factor. At the downstream end of the
floodway, a section of the channel was excavated to create a very wide cross section,
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apparently as a transition back to the original channel. Large gravel bars have formed here
because of the lowered transport capacity of the wide cross section. Below this area, the
stream enters a forested section, and stream banks appear to be quite stable.

Anticipated Land Use Trends

A topographic overview of the Bear Creek Project area indicates that agricultural uses and
forestlands account for the greatest percentage of land acreage. Over the past couple of
decades, changes in land management activities in these areas have reduced the pollutant
potential in the project area. However, urban sprawl and/or changes in the agricultural
market can dramatically change water quality in any rural watershed. Most of the
urban/suburban growth occurring in the Bear Creek Project area is in and around the
Russellville area. Although this may affect water quality in the Cedar Creek Reservoir
drainage area, it likely has little to no impact on water quality in the rest of the Bear Creek
Project area. The agricultural market has also stabilized somewhat with a mix of agri-
businesses (e.g., livestock, poultry, and row cropping). The number of poultry operations in
the watershed appears to have stabilized. Due to the rise in out-of-state markets (mainly
Mississippi) for chicken litter, use of chicken litter for fertilizer has decreased markedly in
Franklin County. Because of the effectiveness of best management practices (BMPs) in
controlling waste runoff, a major increase in the pollutant potential associated with the agri-
businesses is not likely. However, the pollutant potential (metals, sediment, nutrients)
associated with runoff from eroding roads, road banks, exposed shoreline, and abandoned
mine lands remains a concern.

Over the past 40 years, many areas in the Bear Creek watershed were denuded of
vegetation by mining operations and were ultimately abandoned before adequate
reclamation activities could be undertaken. Extensive efforts by state and federal agencies
over the past 20 years have reclaimed some of these areas. Overall, water quality in the
Bear Creek Project area is not anticipated to change under current operations.

Groundwater Resources - Geological Context

Bear Creek Reservoir lies along the northeastern margin of the East Gulf Coastal Plain
Physiographic Province. The area is essentially a highly dissected plateau, deeply incised
by stream channels that have formed steep-sloped hills having maximum relief of about 250
feet. Relevant geologic units present in the reservoir vicinity include, in descending
stratigraphic order, unconsolidated sands and gravels of the Gordo Formation (Cretaceous
age), interbedded sandstones and shales of the Parkwood and Pottsville formations
(Pennsylvanian), limestones and shales of the Pennington Formation (Mississippian), and
the Bangor Limestone (Mississippian) (Peace 1963; Geological Survey of Alabama 2006).
These rock units are essentially horizontal with the exception of minor gentle folding. The
reported regional dip of bedrock across Franklin County is southward at slightly less than 1
degree (Peace 1963). Stream floodplains contain alluvial clay, sand, and gravel deposits.
Residual clays derived from bedrock weathering typically overlie bedrock in the upland
areas. Among these geologic units, the principal aquifers of the area are alluvial deposits
within the floodplain of Bear Creek, the Gordo Formation, the Parkwood-Pottsville
formations, and the Bangor Limestone (Figure 8).
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Figure 8. Geologic Map of Reservoir Vicinity Showing Water Supply Well and
Spring Locations

The alluvial deposits along Bear Creek Reservoir are of limited horizontal extent and lie
underwater along most of the reservoir margin. However, downstream of the dam the
floodplain is considerably wider. The City of Red Bay, located approximately 12 miles
downstream of the dam, operates five public water supply wells, including a radial collector
well completed in alluvium that is capable of producing 700 gallons per minute (Danny
Maxwell, Red Bay Water and Gas Board [RBWGB], personal communication). Elsewhere,
yields of the alluvial aquifer are typically limited to small domestic well supplies. Natural
recharge of the alluvial aquifer occurs primarily by direct infiltration of precipitation and by
lateral inflow from contiguous formations at floodplain margins. Wells completed in the
alluvium and located close to Bear Creek may artificially induce recharge from the stream in
response to pumping. This mechanism is responsible for the high yield of Red Bay’s radial
collector well.

The Gordo and Parkwood-Pottsville aquifers are both capable of providing sufficient water
for municipal and small industrial uses in Franklin County (Peace 1963). Thicknesses of
these aquifers reportedly average 50 and 280 feet, respectively. The Parkwood-Pottsville is
present over most of the reservoir vicinity and represents the shallowest aquifer available.
Consequently, the majority of wells identified in the well survey are completed in the
Parkwood-Pottsville aquifer. Where they are exposed at ground surface, the Gordo and
Parkwood-Pottsville aquifers receive recharge by infiltration of precipitation. Recharge also
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occurs by downward seepage from overlying soil or rock units. The Bangor Limestone
averages approximately 500 feet in thickness in the southern portion of Franklin County,
and it generally provides adequate water for domestic and municipal supplies (Peace
1963). Recharge occurs by downward seepage from overlying soil or rock units and by
lateral inflow from recharge areas to the north.

Local Groundwater Use

A survey was conducted in August 2006 to identify water supply wells and springs within
approximately 1 mile of Bear Creek Reservoir. Local water utilities were contacted prior to
canvassing residents to determine areas served by public water distribution systems.
Utilities operating in the area include FCWSA, Red Bay Water and Sewer, Town of Hodges
Water Board, and Town of Vina Water Works. An attempt was made to contact the
occupants of each residence to determine their source of water. Because the survey was
conducted during normal business hours, some residents were unavailable for interview.
Residences where interviews were not conducted were assumed to be supplied by public
supply, where locally available; otherwise, an individual well was assumed to provide water
to the residence.

Survey results revealed that few wells occur in the vicinity of the reservoir and that
essentially all residents currently use public water (Figure 8, Table 6). Most wells are

currently inactive but could be reactivated if needed. One well identified during the survey
has been sealed and permanently closed. One spring developed in the Gordo Formation

was noted during the survey, but it is no longer used for water supply. Given the
widespread availability of public water, the probability of significant future groundwater
development in the reservoir vicinity is low.

Table 6. Water Supply Well and Spring Survey Results
Ma Well Current
ID‘p Type | Depth Aquifer’ Owner Use Status Water
(feet) Source
Parkwood- . . .
1 Well 90 Pottsville Carl Taylor Domestic | Inactive | Public Supply
Gordo . . .
2 Well 40 Formation Carl Taylor Domestic | Inactive | Public Supply
3 Well 18 E Gordg Tommy Davidson | Domestic | Closed | Public Supply
ormation
Bangor . : . .
4 Well 300 Limestone Tommy Davidson | Agricultural | Inactive | Public Supply
Bangor . ; . .
5 Well 300 Limestone Tommy Davidson | Agricultural | Inactive | Public Supply
6 Well 25 Alluvium David Baldwin Domestic | Inactive | Public Supply
Parkwood- . . .
7 Well 18 Pottsville Cherry Walker Domestic | Inactive | Public Supply
. 3 Gordo Michael . . .
8 Spring | (NA) Formation Chamblee Domestic | Inactive | Public Supply
'ID = Identification
Source aquifer assumed based on well depth and location; well logs unavailable.
*N/A = Not Applicable
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Municipal and Industrial Water Use
Existing Water Suppliers

Presently, there are 10 water suppliers in the Bear Creek Project area. The Russellville
Water and Sewer Board (RWSB) maintains a water intake on Elliot Lake and has an
emergency backup intake at Cedar Creek Reservoir. The RBWGB and the Hodges Water
Department utilize groundwater for their water supply source. Upper Bear Creek Water and
Sewer (UBCWS) maintains an intake on Upper Bear Creek Reservoir. FCWSA has
recently constructed a new treatment facility and intake on Bear Creek Reservoir. Bear
Creek Water Works, Hackleburg Water Department, Haleyville Water Department, Vina
Water Works Board, and Phil Campbell Water Department purchase water from other
suppliers. The current water withdrawals and projected demand in the Bear Creek Project

area are presented in Table 7.

Table 7. Water Suppliers in the Bear Creek Project Area - Current and Projected Demand

Projected
10-Year
Average Average

Water Supplier Water Source | Withdrawal A |

(MGD) cnnua

Withdrawal
(MGD)
Franklin County Water Service Authority (FCWSA) BF(:ar Crec_ak 0.50 5.00
eservoir
FCWSA Purchased 0.40 -
Hodges Water Department Groundwater 0.21 0.21
Red Bay Water and Gas Board (RBWGB) Groundwater 0.75 1.75
Russellville Water and Sewer Board (RWSB) Elliot Lake 5.00 10.00
Upper Bear Creek Water and Sewer (UBCWS) c Upper Bear . 4.00 7.90
reek Reservoir

Bear Creek Water Works Board Purchased 0.20 0.20
Hackleburg Water Department Purchased 0.25 1.00
Haleyville Water Department Purchased 1.70 1.70
Phil Campbell Water Department Purchased 0.90 0.90
Vina Water Works Board Purchased 0.15 0.15

UBCWS operates a conventional gravity filtration treatment facility on Upper Bear Creek
Reservoir. The intake structure for the facility is located within TVA'’s reservoir outlet tower.
Butterfly valves at mean sea level (msl) elevations 757.0, 767.0, 772.0, 782.0, and 792.0
allow the treatment facility to withdraw raw water from various levels within the water
column, mitigating the effects of reservoir drawdowns and reservoir water quality. The
majority of the water treated by UBCWS is sold to Haleyville, with some being sold to Phil
Campbell and Bear Creek. In 2000, UBCWS withdrew approximately 2.81 MGD. By 2006,
water demand had increased to 4.0 MGD with a peak of 4.3 MGD. Within the next 10
years, UBCWS anticipates operating the treatment facility at its design limit of 7.9 MGD
(Lonnie Thrasher, UBCWS, personal communication).

The RBWGB operates a groundwater-supplied package filtration plant near Bear Creek.
The groundwater wells that were installed in the past decade are based on the Ranney
Collector Design. This design situates the pump house atop a 12-foot-outside diameter (9-
foot-inside diameter) reinforced concrete caisson sunk to between 75 and 100 feet. Three
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stainless steel lateral screens, or perforated pipes, radiate 150 feet from the bottom of the
caisson. Each lateral screen is 3 feet in diameter. Even with this design, the State of
Alabama has ruled that the wells are under the influence of surface water and thus must be
treated as surface water. The treatment facility currently extracts groundwater at an
average of 0.75 MGD with a peak of 1.0 MGD. RBWGB is planning to expand the rated
capacity of the treatment facility within the next year. Preliminary plans are for a peak
capacity of 1.75 to 2.0 MGD. The treatment facility currently provides water to Red Bay and
the Burnout Community. Interconnections with FCWSA were being discussed (Danny
Maxwell, RBWGB, personal communication) at the time this document was in preparation.

FCWSA operates a new membrane filtration treatment plant serviced by a surface water
intake on Bear Creek Reservoir at BCM 77.0. The intake structure follows the slope of the
shoreline from the pump house, and has two water inlets with centerline elevations (msl) of
570.76 and 558.28. Minimum operating level for the lower intake is 560 feet. The
treatment facility currently withdraws 0.5 MGD from Bear Creek Reservoir and may be
expanded to 5.0 MGD following approval by TVA. As part of the TVA permit requirements,
water from this facility must be made available to Vina, Hodges, and Red Bay, if needed.
The current service area for FCWSA includes Vina and Hackleburg, and all areas of the
county not presently served by a municipal water system (Doug Aaron, FCWSA, personal
communication). FCWSA also purchases about 0.4 MGD from RWSB.

The RWSB operates a conventional filtration treatment plant with Elliot Lake being the
primary source of raw water. Elliot Lake is a man-made impoundment located a few miles
west of Russellville on a tributary to Cedar Creek. RWSB also maintains an emergency
backup intake on Cedar Creek Reservoir. This intake is only operational when water levels
in Elliot Lake are inadequate to meet daily demand. During a three-month period in
summer 2006, water from Cedar Creek Reservoir was the primary source of raw water due
to the lack of precipitation in the area. RWSB currently supplies an average of 4.5 10 5.0
MGD, with a summer daily peak near 6.0 MGD to the residents of the city. Within the next
10 years, RWSB will likely expand capacity to 10.0 MGD. This expansion will require
switching from conventional filtration to membrane filtration (Doug Clement, RWSB,
personal communication).

Hodges Water Department operates a package treatment plant supplied by water from two
wells and one spring. It currently supplies an average of 0.21 MGD to the residents of the
city. Because of the lack of growth in the area, the volume of water pumped is not
expected to increase (Tammy James, Hodges Water Department, personal
communication).

Hackleburg Water Department and Vina Water Works Board purchase water from FCWSA.
The average daily demand for the utilities is 0.25 MGD (Hackleburg) and 0.15 MGD (Vina).
Bear Creek Water Works, Haleyville Water Department, and Phil Campbell Water
Department purchase water from UBCWS. The average daily demand for the utilities is
0.20 MGD (Bear Creek), 1.70 MGD (Haleyville), and 0.90 MGD (Phil Campbell). Because
of limited growth in the area, most of these utilities do not expect an increase in consumer
demand within the next 10 years (Steve Brewer, Hackleburg Water Department; Sue
Raper, Vina Water Works; Bobbie Cox, Bear Creek Water Works; David Cox, Haleyville
Water Department; Howard Hutcheson, Phil Campbell Water Department, personal
communication).
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Reservoir Operations

Upper Bear Creek Reservoir is operated by TVA as a nonpower-producing reservoir. The
spillway crest elevation is 799.0 msl. Normal maximum and minimum pool elevations are
797.0 and 787.0 msl, respectively. Releases from the dam are through a 60-inch Howell-
Bunger valve with a capacity of 1,000 cfs at elevation 797. Smaller releases can also be
made through an 8-inch water quality valve (13 cfs) and a 12-inch bypass valve (17 cfs).
TVA tries to maintain an elevation of 797.0 msl throughout the year, although reservoir
elevations tend to fluctuate between 795.0 and 799.0 msl. Releases from the reservoir also
support the 25-mile Bear Creek Floatway downstream for rafting and canoeing.
Recreational flows of 210 cfs begin on Memorial Day weekend and last through early
September to late October, depending on reservoir levels. Recreational releases are
terminated if reservoir levels drop below 793.5 msl.

Recreational release schedules are:

e Begin Friday at 2400 hours (midnight) and terminate at 1400 hours (2:00 p.m.)
Saturday

e Begin Saturday at 2400 hours and terminate at 1400 hours Sunday

e Begin Sunday at 2400 hours and terminate at 1400 hours Monday (if a federal
holiday falls on Monday)

During the mid-1980s, an aeration system was added to the reservoir immediately
upstream of the dam. Improvements to the aeration system were made in the early 1990s.
TVA currently aerates the reservoir between March and October. Under normal operating
guidelines, UBCWS can withdraw water from any of the butterfly valves on the intake
towers. When reservoir levels drop to 796.0 msl, UBCWS cannot draw water through the
upper butterfly valve (792.0 msl) without losing pressure. During dry years, recreational
releases have drawn the reservoir down below 796.0 msl. When this happens, UBCWS
begins drawing water through one of the lower butterfly inlets.

Bear Creek Reservoir is also operated as a nonpower-producing reservoir, but is not being
currently operated at design elevations due to dam safety concerns. The spillway crest
elevation is 602.0 msl. Normal maximum and minimum pool elevations are 576.0 and
565.0 msl, respectively. Releases from the dam are through a 7-foot service gate at
elevation 545.0 msl. Maximum flow rate of the release is 2,136 cfs. Smaller releases can
also be made through a 20-inch water quality gate (99 cfs) located at elevation 568.0.
Under normal operating conditions, a pool level of 576.0 msl is maintained from April 15 to
November 15. Normal reservoir drawdown begins on November 15 and terminates on
December 1 at an elevation of 565.0 msl. Filling of the reservoir begins January 1 and is
complete by April 15. Since early 2005, the summer pool elevation has been maintained at
568.0 msl, and the winter pool elevation has remained 565.0 msl. Under normal operating
guidelines, both of FCWSA'’s water intake inlets would be usable during summer pool
elevations. Only the lower water intake inlet is usable during winter pool elevations. Under
the current operating guidelines, only FCWSA'’s lower water intake inlet is usable
throughout the year. Aeration is not used on Bear Creek Reservoir.

Water Quantity (Hydrology)

The Bear Creek reservoirs have a relatively simple operation policy. On the low side, an
attempt is made to provide minimum flows. On the high side, the reservoirs are allowed to
self-regulate according to uncontrolled spillway curves. Along with the minimum-flow
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release schedule, the minimum, mean, and maximum one-day flows for the period of record
since dam closure (i.e., 1969 to present) are provided in Table 8. In between, TVA uses an
operating guide, also known as a “guide curve,” (see Figure 9) to make decisions for Bear
Creek Reservoir about releasing water through the dam. These guides are based on
decades of operating experience, and they are designed to allow seasonal variations in
flood storage space.

Table 8. Flow and Releases From the Bear Creek Dam
Minimum Mean Daily Maximum Current Minimum
Daily Flow' Flow' Daily Flow' Release Target
(cfs) (cfs) (cfs) (cfs)
0 470 19,554 21 cfs

'From January 1 after dam closure to the present

Operating guides take into consideration all the features that influence a reservoir’s ability
to store and release water, specifically, the size and shape of the surrounding watershed,
the reservoir's surface area, and the average rainfall and runoff, as well as historical
demands for water use and flood storage space at different times of the year. As shown in
Figure 9, the solid blue line is the target reservoir elevation during the year. The dashed
line indicates the median reservoir elevations from 1972 through 2004.
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Figure 9. Bear Creek Dam Operating Guide

TVA has agreed to adjust seasonal minimum flows at Bear Creek Dam as a condition of a
2006 Biological Opinion issued by the USFWS. Should TVA choose to repair Bear Creek
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Dam and return the reservoir levels to normal, TVA would modify operations after
construction to provide higher continuous minimum seasonal flows to better support listed
aquatic species and critical habitat areas present in Bear Creek. These minimum flows are
intended to provide a hydrologic regime more similar to conditions found in Bear Creek prior
to the construction of the four dams in the system. As long as there is sufficient inflow into
the reservoirs and pool elevations are above certain levels in relation to the guide curve
(see Figure 10), TVA would provide the requested minimum flows at Bear Creek Dam,
Cedar Creek Dam, and Little Bear Creek Dam. The effects of these flows will be analyzed,
and changes may be made to these operations based on results of that analysis.
Additionally, TVA modified the guide curve by extending the period for the winter drawdown
by starting it in early November. The modified guide curve calls for the drawdown to occur
over the month of November. Also, TVA would adopt a target winter pool level of 566
under Alternative 2.
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Figure 10. Bear Creek Dam Minimum Flow Targets

During periods of extended dry conditions, when inflows cannot maintain the reservoir pool
at these target elevations, minimum flows will be managed adaptively according to local
rainfall and inflow conditions. Flow reductions during certain times of the year may be
necessary to maintain adequate pool volume to support minimum flows and other reservoir
uses during the rest of the year. The specific conditions for these minimum flows at Bear
Creek Dam are described below.

Bear Creek Dam Minimum Flows - December 1-March 31

If Bear Creek Reservoir pool elevations are above the guide curve (shown as the solid line
in Figure 10) during this period, TVA will provide the full requested minimum flows, i.e., 347
cfs. If reservoir pool elevations fall below the guide curve between December 1 and March
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31, TVA will reduce the minimum flows to 54 or 186 cfs (values midway between the
USFWS target and the previous minimum flow level) until reservoir inflow conditions
improve. If reservoir levels continue to fall to more than 2.0 feet below the guide curve,
TVA will reduce minimum flows even further (to the original minimum flow of 21 cfs, which
was in place prior to consultation with USFWS). Minimum flows will increase as reservoir
inflow conditions improve.

Bear Creek Dam Minimum Flows - April 1-November 31

If reservoir inflows are reduced during the April through November period, TVA will provide
the full requested minimum flows (347 cfs, 119 cfs, 52 cfs and 83 cfs) until reservoir pool
levels drop 1.5 feet below the normal guide curve. This level is indicated by the dashed line
in Figure 10. Thus, when reservoir elevations are between the guide curve (solid line) and
the dashed line indicating a 1.5-foot drop, target minimum flows would be 186 cfs, 119 cfs,
52 cfs, or 83 cfs, depending upon the time of year. If reservoir pool elevations fall between
1.5 and 2.5 feet below the guide curve between April 1 and November 31, indicated as the
area between the dashed line and the dotted line in Figure 10, TVA will reduce the
minimum flows further until reservoir inflow conditions improve. As indicated in Figure 10,
target minimum flows in the event the reservoir falls from 1.5 to 2.5 feet below the guide
curve are 186 cfs, 72 cfs, 38 cfs, and 54 cfs, depending on time of year. If reservoir levels
continue to fall to more than 2.5 feet below the guide curve during this period, TVA will
reduce minimum flows even further to 21 cfs. Minimum flows will increase as reservoir
inflow conditions improve. Also, the drawdown period has been extended an additional two
weeks to reduce flow volumes during the drawdown.

3.2. Aquatic Ecology

The Bear Creek system (including Bear Creek, Little Bear Creek, Cedar Creek and their
tributaries) has a drainage area of approximately 946 square kilometers (or about 233,760
acres) in northwest Alabama (Colbert, Franklin, Lawrence, and Winston counties) and
northeast Mississippi (ltawamba and Tishomingo counties). Despite the relatively small
drainage size, 106 species of freshwater fishes have been documented in the Bear Creek
system (Tennessee River drainage). Eleven of these species (or subspecies) are typically
found only in the upper Tombigbee system and are found nowhere else in the Tennessee
River drainage (Phillips and Johnston 2004). That study indicated that there have been
significant changes to the species composition of the fish community at several sites. This
is indicated by a reduction in several species considered intolerant of poor habitat
conditions, mainly minnows and darters, and an increase in tolerant species, including
sunfish and bass.

TVA has sampled several locations in Bear Creek downstream of the reservoir and has
assessed stream conditions through use of the TVA Index of Biotic Integrity (IBI), the
Benthic Index of Biotic Integrity (BIBI), which considers macroinvertebrates, and habitat
assessments. IBI scores have consistently rated fair in the downstream reaches of Bear
Creek (furthest from Bear Creek Dam), with ratings declining to poor with increasing
proximity to Bear Creek Dam. This same pattern is observed in BIBI scores.
Channelization, loss of riparian habitat, and substrate embeddedness are cited as
contributing to poor habitat quality scores at many of the IBI sites in the Bear Creek system.

TVA monitored Bear Creek Reservoir annually from 1993 to 1997 to establish baseline data
on the reservoir’s ecological health under a range of weather and flow conditions. Bear
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Creek is now monitored every other year. Bear Creek Reservoir rated poor in 2005, as it
did in most other years.

McGregor and Garner (2004) reported 32 mussel species occurring in the Bear Creek
system in recent surveys. Population sizes and species diversity in the system have
undergone declines since the last major survey of the area, which was conducted prior to
completion of the dams (Isom and Yokley 1968). Very few mussels were collected in the
main stem of Bear Creek upstream of the mouth of Rock Creek during recent surveys. Of
28 sites surveyed in the system upstream of Rock Creek, only 14 contained live or fresh-
dead mussels, and species diversity averaged 1.9 mussels per site. The diversity of live
and fresh-dead mussels in the 14 stations downstream from Rock Creek (at BCM 41.0)
averaged 13.1 species per station.

No evidence (live or fresh-dead individuals or relict shells) of 11 species of mussels
historically reported from the Bear Creek system was found during the recent surveys.
McGregor and Garner (2004) indicate that these changes in mussel diversity and
population are likely due to impoundment, channelization, wastewater discharge, and
sedimentation from sources such as strip mining, agriculture, and silviculture. The majority
of mussels collected were found in the reach from the mouth of Rock Creek downstream to
Pickwick Reservoir. Portions of Bear Creek in Mississippi upstream of Rock Creek were
minimally sampled in this survey. However, McGregor and Garner (2004) report that seven
species were recently collected live in this reach by Mississippi Museum of Natural
Sciences personnel, which indicates some persistence of suitable habitat conditions. 1Bl
and habitat assessment scores also generally decline from from fair to poor with increasing
proximity to Bear Creek Dam.

The condition of Bear Creek downstream of Bear Creek Dam is impacted by several
factors, including the existence of the Bear Creek Floodway and sedimentation resulting
from land use practices along Bear Creek and its tributaries, primarily agriculture and
forestry. This area is also affected by nonpoint source discharges of pollutants and
municipal wastewater treatment discharges (McGregor et al. 1996; McGregor 2003;
McGregor and Cook 2004; McGregor and Garner 2004; Phillips and Johnston 2004).
Ongoing issues stemming from the presence of the floodway and from land use and water
use practices downstream of Bear Creek Dam would continue at current levels under any
alternative. Current sources of impacts to aquatic communities, federally and state-listed
aquatic animals, or designated critical habitat in Bear Creek unrelated to Bear Creek Dam
operations would continue at current levels.

Bear Creek Reservoir Fisheries

TVA rates the sport fisheries of its reservoirs using a Sport Fishing Index (SFl). The SFI
scores for different species are based both on population measures (the size and health of
the individual fish, along with the number of fish present) and angler use and success
information (the number of anglers looking for a particular type of fish and the number of
that type that they actually catch). The SFI score ranges from a high of 60 (excellent) to a
low of 20 (very poor). According to the 2004 SFI scoring (see Table 9), Bear Creek
Reservoir rated average for largemouth bass, average for spotted bass, and slightly above
average for black bass (largemouth, smallmouth, and spotted bass combined).
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Table 9. Sport Fishing Index Scores for 2004 for Reservoirs in the Bear Creek
System Compared to Valley-Wide Average Scores
Species Bear Cedar Little Bear Upper Bear | Valley-Wide
Creek Creek Creek Creek Average
Black Bass' 38 30 41 47 32
Largemouth Bass 32 32 26 32 31
Spotted Bass 28 20 24 36 28

'Black bass includes largemouth bass, smallmouth bass, and spotted bass data combined.

Sport fishing was monitored at Bear Creek Reservoir in spring 2006. A relatively high catch
rate was reported for crappie and largemouth bass, and the health and condition of the
fishes sampled were good. Densities and mean weight of fishes were also higher when
compared to past years (Donny Lowry, TVA, personal communication, 2006). This
indicates that despite the loss of habitat associated with maintenance of a lower summer
pool at 568 feet, the sport fishery in Bear Creek was in good shape.

3.3. Wetlands

Introduction

Wetlands are lands where saturation with water is the dominant factor in determining the
nature of soil development and the types of plant and animal communities living in the sail
and on its surface (Cowardin et al. 1979). Wetlands exist within and adjacent to TVA
reservoirs and tailwaters, and are influenced by surface water and groundwater
connections to the water levels in these reservoirs. Wetlands depend on the timing and
duration of the presence of water. Consequently, they may be affected by reservoir
operations and changes in water levels. These changes can be measured by the following
factors:

¢ Wetland location — Wetland locations may be altered by changes that affect the
extents and geographic distributions of the wetlands, the rate of formation of new
wetlands, or the connections between wetlands.

¢ Wetland type — Changes in the types of wetland water regimes present (the timing
and duration of the presence of water) can result in changes in the types of wetland
vegetation, as individual plant species generally depend on specific types of water
regimes.

¢ Wetland function — Changes in the wetland types present will change the overall
environmental, social, and economic values of the functions provided by these
wetlands.

The wetland resources in and around Bear Creek Reservoir, as well as in the downstream
flood zone as defined in Chapter 2 are described in this section. Bear Creek Reservoir and
the downstream flood zone are located in the Southwestern Appalachians Ecoregion,
Dissected Plateau subregion, as designated by the USEPA (Griffith et al. 2001). Wetlands
in this region are typically associated with low-lying, poorly drained areas or associated with
the floodplain areas of streams, rivers, and in the case of the Bear Creek Project,
reservoirs. The Bear Creek flood zone is located within the Southeastern Plains Ecoregion,
in the Transition Hills Physiographic Province subregion. Wetlands are more widespread in
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this region, as the topography is generally flat to gently rolling, and floodplain areas tend to
be wider than in the steeper Bear Creek headwaters and reservoir area. In both the
downstream flood zone and the area encompassed by the reservoir, wetlands represent a
small percentage of the landscape relative to uplands, mainly due to the geology of the
region (Hefner et al. 1994).

The functions of wetlands associated with Bear Creek Reservoir include shoreline
stabilization, retention of sediments, removal or transformation of contaminants, nutrient
cycling, provision of fish and wildlife habitat, flood-flow alteration, and provision of plant
species and community diversity.

At present, there are approximately 3.75 million acres of wetlands in Alabama (Alabama
Natural Resources Conservation Service 2004). Most of these wetlands are associated
with river systems. General trends in wetland loss in the Southeast and in Alabama
indicate that forested, emergent, and scrub-shrub wetlands have suffered a net loss in
acreage over the last 10 years. This is primarily due to transportation impacts, the
continued growth of urban/suburban development associated with continued population
growth, and to a lesser degree, agriculture and timber harvesting (Hefner et al. 1994; Dahl
2006; Keeland et al. 2004). Agricultural practices cause a continuing net loss of
approximately 24,000 acres of wetlands per year (Alabama Natural Resources
Conservation Service 2004). However, recent wetland loss research has indicated there is
an overall gain in wetland resources in Alabama and nationwide. This trend reflects an
overall increase in ponds created as agricultural impoundments and by urban and suburban
development, and as the result of compensatory mitigation for the loss of emergent
wetlands for regulatory purposes (Dahl 2006). There is still an overall acreage loss in both
forested and scrub-shrub wetland habitat types.

Regulatory Programs and TVA Management Activities

Activities that affect wetlands in the TVA region are regulated under the CWA and state
water quality programs. Any action that proposes discharge of dredge or fill materials in
waters of the United States must apply to the USACE to receive a Section 404 permit.
Some wetland systems are considered waters of the United States. In the case of the Bear
Creek Project, the State of Alabama also has authority under Section 401 of the CWA to
grant water quality certification for federally permitted activities that affect water bodies.
The state performs a review of the activity to ensure that water quality standards are
maintained. Necessary permits and licenses are mentioned in Section 1.6.

Executive Order 11990 (Protection of Wetlands) requires all federal agencies to avoid
wetland impacts to the extent practicable and to mitigate potential impacts as appropriate.
This includes construction in wetlands as well as activities that may have indirect effects on
wetlands.

Wetland Types and Extent

Bear Creek Reservoir wetlands were identified and classified using the USFWS National
Wetlands Inventory (NWI) mapping conventions and the system developed by Cowardin et
al. (1979). This definition is the national standard for wetland mapping, monitoring, and
data reporting as determined by the Federal Geographic Data Committee. The NWI data
were compiled using high-altitude aerial photography with limited field verification.
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For the purposes of this analysis, the Bear Creek study area was considered to be the area
of projected groundwater influence associated with Bear Creek Reservoir and tailwater
(downstream), an area of approximately 32,500 acres. The groundwater area of influence
was projected based on geologic modeling of the distance at which reservoir water levels
cease to affect groundwater levels in the study area and was based on existing data sets of
wetland types and acreage developed for TVA’s 2004 Reservoir Operations Study (ROS)
(TVA 2004). This wetland acreage was then modified to account for wetland loss or gain
trends, as described in Dahl (2006) to estimate current acreage. In addition, wetland field
surveys were conducted at the reservoir from Bear Creek Dam to approximately BCM 84.
Results of field surveys are summarized in Table 10. Separate acreage figures were
generated for the areas upstream of the dam (i.e., the reservoir) and downstream below the
dam (i.e., tailwater areas).

Table 10. Estimated Wetland Acreage — Bear Creek Study Area
Combined
. Scrub-
Aquatic Emergent Ponds Forested Shrub All Wetland
Water Body Beds and Wetlands Wetlands Types
(acres) Wetlands
Flats (acres) (acres) (acres)
(acres) (acres)
pear Creek 17 25" 100 146 357 323'
eservoir
Bear Creek 5 372 2,452 2,227 145 5,201
Tailwater
TOTAL 22 397 2,552 2,373 180 5,524

Note: Except where indicated in footnotes below, all estimates are based on NWI acreage figures.

"This figure is an estimate based on a combination of aerial photography, NWI data, and field survey data.

*This figure is an estimate based on a combination of aerial photography and field survey data. NWI data
indicated no scrub-shrub wetland acreage present on Bear Creek Reservoir.

Wetland types present in the study area include:

e Aquatic beds — submersed areas supporting aquatic vegetation.

e Seasonally exposed flats — areas of nonpersistently vegetated and nonvegetated
mudflats, as well as flats of other natural and artificial substrate types such as
mixtures of sand, silt, cobble, and gravel. “Nonpersistent” vegetation dies back
completely to ground level during the nongrowing season.

¢ Emergent wetlands — areas of low-growing marshes and wet meadows.

e Scrub-shrub wetlands — areas with shrubs and/or saplings.

o Forested wetlands — swamp and bottomland areas with hardwood and other
wetland tree species.

e Ponds — small, shallow, permanent or intermittent water bodies.

The water regime of these wetlands associated with the Bear Creek Reservoir system
includes:
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e Temporarily flooded wetlands — normally have standing surface water for less than
2.5 weeks during the growing season.

o Seasonally flooded wetlands — may have standing water present for much of the
growing season but normally dry up during late summer and fall.

o Semipermanently flooded wetlands — normally have standing water for most of the
year.

e Permanently flooded wetlands — normally have standing water year-round.

¢ Intermittently exposed wetlands — may experience up to a few weeks exposure a
year during dry conditions.

Approximately 5,524 acres of wetlands occur within the projected groundwater influence
area of the Bear Creek Reservoir system, i.e., those wetlands in or in the vicinity of the
reservoir pool, the surrounding area, and the tailwater that are directly affected by
groundwater. This is approximately 17 percent of the 32,494 acres representing the total
land area in the study area. Approximately 94 percent (5,201 acres) of the wetlands occur
along the Bear Creek tailwater, and the remaining 6 percent (323 acres) occur along the
reservoir shoreline.

Ponds are the most common wetland type associated with the Bear Creek tailwater,
comprising approximately 47 percent (2,452 acres) of the wetland acreage. Forested
wetlands comprise approximately 43 percent (2,227 acres) of tailwater wetland acreage.
Emergent and scrub-shrub wetlands are less common. Approximately 7 percent (372
acres) are emergent wetlands, and approximately 3 percent (145 acres) are scrub-shrub
wetlands. Aquatic beds and flats constitute less than 1 percent (5 acres) of the tailwater
wetland acreage.

The wetlands reported from the Bear Creek Reservoir area are based on NWI| wetland
figures, aerial photography, and wetland field surveys conducted by TVA biologists.
Forested wetlands are the most common wetland type associated with the reservoir and
account for approximately 45 percent (146 acres) of the wetlands. Ponds account for
approximately 31 percent (100 acres) of the reservoir wetland acreage. It is notable that
1981 NWI aerial photography indicated no scrub-shrub wetlands and only very small areas
of emergent wetlands and flats habitat present along the reservoir shoreline. Approximately
35 acres of scrub-shrub and 25 acres of emergent wetland habitats have developed on the
newly exposed shoreline within the last three years as a result of the operations with a
lower summer pool level. Approximately 17 acres of aquatic beds and flats have also
recently developed. Thus, a total of about 77 acres of wetlands (35 acres of scrub-shrub,
25 acres of emergent, and 17 acres of aquatic beds and flats) have developed because of
the lowered summer operating pool level. The scrub-shrub wetlands associated with the
reservoir account for approximately 11 percent, and emergent wetlands account for
approximately 7 percent of the wetlands associated with the reservoir. Aquatic beds and
flats account for less than 1 percent (17 acres).

The wetlands associated with Bear Creek Reservoir are smaller in size and number than
wetlands in the tailwater. Wetlands do not occur as frequently because of the relatively
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steep drawdown zones, the rolling to steep topography of adjacent lands, shoreline
disturbance caused by wave action, and the variable duration of the summer pool levels.

Forested wetlands associated with the reservoir are generally located at the heads of coves
where streams enter the reservoir. There are numerous areas of forested wetlands located
at the mouth of Rollins Mill Branch, Townsend Branch, Hudson Branch, Sugar Camp
Branch, and Rollins Branch. A mixed scrub-shrub/forested wetland habitat (approximately
15 acres) is located across from the mouth of Island Branch. The NWI also indicates large
(greater than 5 acres) areas of forested wetlands upstream from Smith Branch, but they
were not field surveyed because of low water levels and difficulties in accessing them.

The newly developed scrub-shrub and emergent wetlands are narrow and linear in nature
(generally less than 30 feet wide), and are limited by steep topography. Most of the
wetlands associated with the reservoir have developed upstream of BCM 80. Large areas
of wetlands occur upstream of Horseshoe Bend. One large forested/scrub-shrub wetland
(approximately 15 acres) is located opposite the mouth of Island Branch. Additional large
scrub-shrub/emergent wetlands measuring approximately 3 to 5 acres in size occur in the
Sugar Camp Branch and Rollins Branch embayments.

The dominant vegetation in scrub-shrub and emergent wetlands include black willow,
sycamore, water willow, soft rush, smartweed, sedge, cutgrass, Uruguay seedbox, and
wool grass. Common species in the forested wetlands include green ash, hackberry,
sweetgum, box elder, and red maple. Large areas of shoreline and mudflats that have
been exposed by the prolonged drawdown have been colonized by annuals such as
tickseed, various asters, and goldenrod.

Based on field surveys designed to assess representative wetland areas on Bear Creek
Reservoir, many of the scrub-shrub and emergent wetland habitat complexes are of very
high quality. This assessment was made using a version (TVARAM) of the Ohio Rapid
Assessment Method (ORAM v. 5.0) specific to the TVA region (Mack 2001). The
assessment was developed to assess wetland condition and ecological significance.

Based on the TVARAM, the emergent and scrub-shrub wetlands located along the reservoir
shoreline between BCM 78 and 84 are considered Category 3 wetlands. Category 3
wetlands include wetlands of very high quality and wetlands that are of concern regionally
and/or statewide, such as wetlands that provide habitat for threatened or endangered
species.

3.4. Flood Risk and Floodplains

Bear Creek Dam is located at BCM 74.6, near Red Bay, in Franklin County, Alabama. Bear
Creek Dam is an impervious rolled earth-filled dam, 1,385 feet long with a 350-foot-long
spillway at elevation 602.0. The dam has a height of about 68 feet above the floodplain at
the top of dam elevation 618.0. The reservoir formed by this dam extends upstream for
about 12 miles to BCM 86.6. Bear Creek Dam was designed to prevent significant flooding
of agricultural lands from floods during the growing season of a magnitude that could be
expected to be equaled or exceeded once in three years on average (i.e., the three-year
crop season flood). The benefits of this flood control included:

¢ Reduced damage to crops and pastures.

¢ Reduced damage to farm property.
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¢ Reduced damage to floodplain lands from erosion of topsoil.
¢ Increased net farm income from timelier planting and harvesting of crops.

¢ Increased net farm income from more intensive use of floodplain lands.

In addition, the four reservoirs making up the Bear Creek Project, including Bear Creek
Dam, provide protection of roads and bridges downstream of the dam against flooding.

In discussing flood frequency, terms such as 1-year flood, 10-year flood, or 100-year flood
are used commonly. These terms can be misleading because a 1-year flood does not
happen every year, nor does the 100-year flood happen once per century. The numbers 1,
10, and 100 actually refer to a long-term average period between events based on
statistical calculations. Another way of looking at flood frequency or discharge frequency is
“percent chance exceedence.” The 100-year flood has a 1 percent (1/100) chance of being
reached or exceeded in any given year, the 10-year flood has a 10 percent (10/100) chance
each year, and realistically, the 1-year flood has almost a 100 percent chance of being
reached or exceeded each year. Another aspect of flood frequency is time of year. The
Bear Creek watershed is much more likely to have high runoff causing flooding in the winter
and spring than in the summer.

Upstream of Bear Creek Dam, the 100-year floodplain is that area below elevation 609.5.
The 500-year flood elevation upstream of the dam is elevation 610.3. Downstream of Bear
Creek Dam the 100-year flood elevations vary from 568.7 immediately downstream of the
dam, to 519.0 at Red Bay (BCM 59.57), to 486.4 at the downstream end of the floodway
channel (BCM 41.96). The 500-year flood elevations vary from 574.1 immediately
downstream of the dam, to 520.1 at Red Bay, to 491.4 at the downstream end of the
floodway channel. The area potentially affected by the alternatives extends from about
BCM 86.6 (upstream end of the reservoir) downstream to about BCM 15.

3.5. Vegetation and Wildlife

Vegetation

The Bear Creek Project analysis area encompasses the portion of the reservoir that lies
below the 576-foot elevation upstream of Bear Creek Dam (approximately 670 acres) and
the area contained within the 500-year flood zone downstream and extending to Pickwick
Reservoir. The analysis area is located within the Transition Hills Ecoregion IV as
designated by the USEPA (2006). The Transition Hills contain characteristics of the
Southern Plains and the Interior Plateau Ecoregions lll and have elevations ranging from
420 feet to 980 feet. The Southern Plains consist of irregular plains with broad interstream
areas and a mosaic of cropland, pasture, woodland, and forest. Natural vegetation is
mostly oak-hickory-pine and southern mixed forest. The Interior Plateau is a diverse
ecoregion extending from southern Indiana and Ohio to northern Alabama. Landforms
consist of open hills, irregular plains, and tablelands as well as numerous springs, lime
sinks, and caves. It is an important agricultural region in Alabama. The natural vegetation
is primarily oak-hickory forest, with some mixed mesophytic forest.

Four primary vegetation types occur within the Bear Creek analysis area. These vegetation
classes are based on Maybury (1999) and include forests, woodlands, shrublands, and
herbaceous vegetation. A forest is a wooded area where the tree crowns are overlapping,
generally forming 60 to 100 percent cover. Woodlands include open stands of trees with
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crowns not usually touching, generally forming 25 to 60 percent cover. Shrublands consist
of shrubs generally greater than 2 feet tall with individuals or clumps not touching or
overlapping, generally forming less than 25 percent cover, with tree cover in the shrublands
being less than 25 percent. The herbaceous vegetation is dominated by herbaceous plants
generally forming at least 25 percent cover with trees, shrubs, and dwarf shrubs generally
forming less than 25 percent cover. These four vegetation types have been impacted by
past agricultural and forestry practices.

The reservoir is surrounded primarily by deciduous and mixed evergreen-deciduous
woodlands and forests varying in ages up to approximately 40 years. The reservoir
margins range from steep rock overhangs and rock faces to emergent wetlands. The latter
are more prevalent in the upstream areas of the reservoir. Below the dam, the floodplain
landscape is dominated by mixed evergreen-deciduous shrublands and herbaceous
vegetation, with a large component of agricultural fields. Areas of pine plantations, mixed
evergreen-deciduous woodlands, and bottomland forest are interspersed with the cropland.
Further downstream toward Pickwick Reservoir and at Tishomingo State Park, deciduous
and mixed evergreen-deciduous forests and woodlands return as the dominant habitat
types.

The forests and woodlands consist of evergreen, mixed evergreen-deciduous, and
deciduous cover types. Evergreen forests are mostly composed of plantation loblolly pine
forests. Because of thin soils and varying topography, the upper slope, mixed evergreen-
deciduous forest and woodlands consist of dry to dry-mesic oak-pine forest communities.
Species sharing the canopy include chestnut oak, hemlock, loblolly pine, persimmon,
sassafras, scarlet oak, shortleaf pine, sourwood, and white oak. The herbaceous layer
includes blueberry, bracken fern, columbine, huckleberry, mountain laurel, and wand flower.

Communities of mixed mesophytic-deciduous forest are in the mixed evergreen-deciduous
forest type and occur on the lower slopes, in narrow valleys, and along streams. Dominant
tree species include basswood, beech, black cherry, black locust, flowering dogwood,
Fraser's magnolia, hemlock, yellow buckeye, red maple, sassafras, sourwood, sweet gum,
tulip poplar, umbrella magnolia, and white pine. Shrubs, vines, and herbs in this forest type
include alder, Christmas fern, cross vine, Dutchman’s pipe, foamflower, hydrangea,
maidenhair fern, maple-leaf viburnum, muscadine grape, rhododendron, Solomon’s seal,
sweet shrub, Virginia creeper, wild ginger, and witch hazel.

Bottomland hardwood forest is within the deciduous forest type and occurs in parts of the
floodplain downstream of the dam. Dominant tree species include black gum, red maple,
river birch, southern red oak, sycamore, sweet gum, tulip poplar, water oak, and willow oak.
Beautyberry, buttonbush, Carolina buckthorn, Chinese privet, elm, greenbriar, muscadine,
oak leaf hydrangea, and tag alder are common in the subcanopy. The herbaceous layer is
sparse and consists of bracken fern, cardinal flower, cinnamon fern, Japanese stilt grass,
royal fern, and sensitive fern.

Mixed evergreen-deciduous shrublands occur in early successional areas following the
harvest of pine plantations. The resulting woody cover includes scattered resprouted and
volunteer species such as hickories, loblolly pine, red oaks, tulip poplar, and white oaks.
Shrub species within this community consist of autumn olive, Carolina buckthorn, dogwood,
hornbeam, redbud, and smooth sumac. The dominant vines are blackberry, greenbriar,
Japanese honeysuckle, muscadine, and poison ivy. Herbaceous species include asters,
boneset, common ragweed, late flowering thoroughwort, sericea lespedeza, and pokeweed.
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Common grasses present include crab grass, dallis grass, Japanese stilt grass, and panic
grass.

Herbaceous vegetation occurs primarily as rights-of-way, managed fields, and roadsides.
These areas are mostly comprised of blackberry, giant ironweed, goldenrod, greenbriar,
Joe-pye weed, multiflora rose, Queen Anne’s lace, ragweed, sericea lespedeza, and
smooth oxeye. A mix of herbaceous vegetation and tree seedlings and saplings occurs on
much of the reservoir drawdown zone that has been exposed since 2005 and that has
sufficient soil to support plant growth.

The plant communities observed are common and representative of the region. No
uncommon globally ranked (G1, G2, or G3) plant communities were observed during
botanical surveys in August 2006.

Several invasive plant species occur in the vicinity of the Bear Creek Reservoir and the
Bear Creek flood zone, including Chinese privet, kudzu, multiflora rose, Japanese
honeysuckle, Japanese stilt grass, and sericea lespedeza.

According to the Southeast Exotic Pest Plant Council’'s Web site (http://www.se-eppc.org/),
the State of Alabama lists kudzu as one of the state’s invasive plants of concern. The
Mississippi Department of Agriculture and Commerce, Bureau of Plant Industry, does not
include any of the invasive species found in Mississippi on its Noxious Weed List
(http://www.invasivespeciesinfo.gov/laws/ms.shtml). However, all of these species are on
the Invasive Species of High Priority to TVA List (Appendix E). All of these invasive species
have the potential to spread rapidly and displace native vegetation.

Wildlife

The reservoir is used occasionally by a variety of mammails, reptiles, and amphibians as a
source of water. A few bird species, however, directly use the reservoir for nesting and
foraging habitat. These include small numbers of wood ducks, Canada geese, belted
kingfishers, and great blue herons from a small heron colony near the boat ramp. During
winter, small numbers of waterfowl occasionally use the reservoir for a day or two.

Early successional habitat consists of cropland, pastures, mowed areas, rights-of-way,
roadsides, and shrublands following timber harvests. Prevalent bird species observed in
these habitats include American goldfinch, American robin, Carolina wren, common
yellowthroat, eastern kingbird, indigo bunting, and mourning dove. Other common bird
species include eastern meadowlark, eastern towhee, field sparrow, gray catbird, northern
bobwhite, white-throated sparrow, and yellow-breasted chat. Additional animal species
common in this habitat are white-tailed deer, eastern cottontail, armadillo, least shrew, and
black racer.
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Birds present in the evergreen-mixed deciduous forested habitats include American crow,
broad-winged hawk, blue jay, Carolina chickadee, northern cardinal, pileated and downy
woodpecker, white-breasted nuthatch, red-eyed vireo, summer tanager, tufted titmouse,
and wild turkey. Other animals present include eastern gray squirrel, raccoon, white-footed
mouse, white-tailed deer, red bat, armadillo, and timber rattlesnake. Southern flying
squirrel, eastern chipmunk, ground skink, eastern box turtle, green anole, northern fence
lizard, and slimy salamander are also common in the area.

The evergreen forests are comprised of loblolly pine plantations of varying maturity and are
common in the floodplain downstream of Bear Creek Dam. These monotypic forests
provide low-quality habitat for wildlife.

Great-crested flycatcher, eastern wood-pewee, and summer tanager were observed in the
bottomland forest, but Swainson’s warbler and common yellowthroat could also be
expected. Other animals common in this habitat are swamp rabbit, cotton mouse, Fowler’s
toad, green tree frog, and cricket frog. In other wetland-associated habitats, such as the
small riparian areas downstream, two-lined and zigzag salamanders can be found. Species
such as muskrat, beaver, and red-eared sliders inhabit the larger sections of Bear Creek.
The wetlands on the reservoir perimeter also host a number of species including great blue
heron, green heron, common yellowthroat, swamp sparrow, and southern leopard frog.

Caves and heronries are two important terrestrial resources in the region. Caves often
contain many rare organisms that have adapted to the unique cave ecosystem, and
heronries often have numerous nests of several heron and/or egret species. Twenty caves
are located within 3 miles of Bear Creek Reservoir and the flood zones. Four caves occur
above the dam, and one of these exists on the shoreline. One entrance of this cave is
located directly on the waterline and was plugged during construction of the dam. Another
opening exists several hundred feet above the shoreline on higher ground. Of the 16 caves
downstream of the dam, nine are outside of the flood zone, three of these occur within the
500-year flood zone, and four are within the 100-year flood zone. In addition to caves, a
small heronry occurs in shoreline forest a few hundred feet upstream of the dam.

3.6. Endangered and Threatened Species

Plants

According to the TVA Natural Heritage database, 43 rare plant species are reported from
within 1 mile of the Bear Creek analysis area. Of these, 19 species are recorded from
within the Bear Creek analysis area. A list of the state-listed plant species known to occur
within 1 mile of the Bear Creek analysis area and those federally listed species known from
the counties that surround the Bear Creek analysis area is presented as Table 11. No
designated critical habitat for any federally listed plant species is present within 5 miles of
the Bear Creek analysis area. Brief species narratives of the state-listed plant species and
their habitat are provided as Appendix F.
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Table 11. Endangered, Threatened, and Other Plant Species of Conservation Concern
Recorded From Within 1 Mile of the Analysis Area and Federally Listed
Species Recorded in Colbert and Franklin Counties, Alabama, and Tishomingo
County, Mississippi

e Federal Alabama Mississippi
Common Name Scientific Name Status' Status’ Status’
Pachysandra
Allegheny-spurge procumbens - NOST (S2S3) NOST (S3)
American ginseng® Panax quinquefolius - - NOST (S3)
. . Trichomanes
Appalachian bristle fern boschianum - - NOST (S1)
Appalachian quillwort Isoetes engelmannii - - NOST (S1S2)°
Boott's sedge® Carex picta - - NOST (S2S3)
Brook saxifrage’ Boykinia aconitifolia - NOST (S1S2) -
Carolina willow® Salix caroliniana - - NOST (S3S4)
Crested fringed orchid Platanthera cristata - - NOST (S3)
Drooping sedge Carex prasina - - NOST (S1)
Dwarf larkspur Delphinium tricorne - - NOST (S2)
Giant chickweed Stellaria pubera - - NOST (S2S3)
Greek valerian Polemonium reptans - - NOST (S2S3)
Hairy lipfern® Cheilanthes lanosa - - NOST (S2)
Heartleaf foamflower Tiarella cordifolia - - NOST (S2)
Horse-gentian® Triosteumn ] NOST (S1) NOST (S3)
angustifolium
Leafy prairie-clover Dalea foliosa END NOST (S1) -
Leather-flower’ Clematis beadlei - - NOST (S1)
Little flowered alumroot Heuchera parviflora - - NOST (S2?)'
Lobed tickseed Coreopsis auriculata - - NOST (S2S3)
Lyrate bladderpod Lesquerella lyrata THR NOST (S1) -
Maidenhair spleenwort A_splemum - - NOST (S1)
trichomanes
Mountain camellia® Stewartia ovata - NOST (S2S3) NOST (S1)
Mountain holly llex montana - - NOST (S3?)
Nettle-leaf sage® Salvia urticifolia - - NOST (S2S3)
Pinnatifid spleenwort’ Asplenium i . NOST (S1)
pinnatifidum
Poppy-mallow® Callirhoe triangulata - - NOST (S1S2)
Purple cliff-brake® Pellaea atropurpurea - - NOST (S1S2)
Ribbed sedge Carex virescens - - NOST (S17?)
Sicklepod® Arabis canadensis - - NOST (S2S3)
Slender toothwort” Dentaria heterophylla - - NOST (S2S3)
Smoother sweet-cicely Osmorhiza longistylis - - NOST (S3)
Tennessee yellow-eyed grass | Xyris tennesseensis END NOST (S1) -
Three-birds-orchids® Triphora trianthophora - - NOST (S2S3)
Turk's cap lily* Lilium superbum - - NOST (S3S4)
Two-leaf toothwort Dentaria diphylla - - NOST (S1S2)
Upright sedge Carex stricta - - NOST (S2)
Virginia pine Pinus virginiana - - NOST (S2)
Walking fern ﬁfl;’;‘)’;’;”;; - . . NOST (81)
Weak stellate sedge® Carex seorsa - - NOST (S1S2)

44 Final Environmental Impact Statement




Chapter 3

e Federal Alabama Mississippi
Common Name Scientific Name Status' Status' Status’
White fringeless orchid Platanthera CAND ] NOST (S1)

integrilabia

White turtlehead? Chelone glabra - - NOST (S3)
Wild hyacinth® Camassia scilloides - - NOST (S2S3)
Wood anemone Anemone quinquefolia - - NOST (S152)
Woodrush Luzula acuminata - - NOST (S3)

'Status Abbreviations: END = Endangered; THR = Threatened; CAND = Candidate for Listing; NOST =
Alabama and Mississippi Natural Heritage programs do not assign status codes to state-listed plants.
S1- Extremely rare and critically imperiled in state with 5 or fewer occurrences; S2 - Very rare and imperiled
within state with 6-20 occurrences and less than 3,000 individuals; S3 - Rare and uncommon in state, from 21
to 100 occurrences; S4 - Widespread, abundant and apparently secure in state, though it may be rare in some
parts of its range.

Species is recorded from within the Bear Creek analysis area.

*Denotes a range of ranks because the exact rarity of the element is uncertain (e.g., S1S2).

‘Inexact numeric rank (e.g., S1?).

Leafy prairie clover is a federally listed as endangered perennial herb recorded from one
population in Colbert County, Alabama, approximately 21 miles from the analysis area and
two populations in Franklin County, Alabama, that are approximately 18 miles and 21 miles,
respectively, from the analysis area. It is typically found in cedar glades and calcareous
barrens.

Lyrate bladderpod, a federally listed as threatened member of the mustard family, has one
known population in Colbert County, Alabama, approximately 24 miles from the analysis
area. There are two known populations in Franklin County, Alabama, that are
approximately 2 miles from one another and approximately 21 miles and 23 miles from the
analysis area. It is typically found on limestone outcroppings.

Tennessee yellow-eyed grass is a federally listed as endangered perennial recorded from
one population within Franklin County, Alabama, approximately 7 miles from the analysis
area. It typically occurs in calcareous seeps, springy meadows, or on the banks or gravelly
shallows of small streams.

White fringeless orchid is a federal candidate perennial herb that was once recorded from
one population in Tishomingo County, Mississippi, approximately 9 miles from the analysis
area. This population no longer exists. This species is typically found in moist, sandy
meadows and swamps and along forested creeks and bogs.

Terrestrial Animals

According to the TVA Natural Heritage database, 20 state-listed animal species (see Table
12) have been reported within 3 miles of the project area. Four of these are federally listed;
no additional federally listed animal species have been reported from Colbert and Franklin
counties, Alabama, and Tishomingo County, Mississippi.

Bald eagles nest in forested habitat near large bodies of water where they forage for fish,
their preferred prey. Bald eagles’ numbers have increased throughout the Tennessee River
Valley in recent years; however, their numbers have remained low in northwest Alabama.
One pair of eagles attempted nesting on nearby Little Bear Creek Reservoir in 1990, but no
eggs or nestlings were ever observed. Bear Creek Reservoir does not have expanses of
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shallow water that eagles favor. Suitable nest and roost habitat for this species occurs in
forested areas near Pickwick Reservoir.

Table 12. Endangered, Threatened, and Other Terrestrial Animal Species of
Conservation Concern Reported From Within 3 Miles of the Analysis Area, and
Federally Listed Species Recorded in Colbert and Franklin Counties, Alabama,
and Tishomingo County, Mississippi

. Federal Alabama Mississippi

Common Name Scientific Name Status' Status’ Status’

Amphibians

Green salamander Aneides aeneus - PROT (S3) END (S1)

Eastern hellbender Cryptobranchus ; PROT (S2) NOST (S1)
alleganiensis

Cave salamander Eurycea lucifuga - - END (S1)

Spring salamander Gyrinophilus ; ] END (S1)
porphyriticus

Four-toed salamander | Hermidactylium ; NOST (S3) | NOST (S1S2)
Scutatum

Southern zigzag Plethodon ventralis . . NOST (S2)

salamander

. Pseudacris

Mountain chorus frog brachyphona - - NOST (S3)

Red salamander Pseudotriton ruber - - NOST (S3)

Reptiles

Southern coal skink Eumeces anthracinus . NOST (S3) | NOST (S253)
pluvialis

Ouachita map turtle Graptermys. - NOST (S3) -
ouachitensis

Queen snake Regina septemvittata - - NOST (S2S3)

Birds

Bald eagle Haliaeetus THR PROT (S3) END (S2)
leucocephalus

Red-cockaded Picoides borealis END PROT (S2) END (S1)

woodpecker

Bewick's wren Thryomanes bewickii ; PROT (S1N) END (S2)
bewickii

Mammals

Gray bat Myotis grisescens END PROT (S2) END (S1)

Northern long-eared bat | Myotis septentrionalis - NOST (S2) NOST (S2)

Indiana bat Myotis sodalis END PROT (S2) END (SA)

Insects

A beetle Batrisodes jonesi - NOST (S2) -

A beetle Batrisodes tumoris - NOST (S1) -

A small scavenger .

beetle Catops gratiosa - NOST (S2) -

'Status Abbreviations: END = Endangered; NOST = No Status (the species is listed by the state, but no status is
assigned); PROT = Protected; THR = Threatened; S1 - Critically imperiled; S2 - Imperiled; S3 - Rare or uncommon;

SA - Accidental.

*Denotes a range of ranks because the exact rarity of the element is uncertain.
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Red-cockaded woodpeckers require pine savannah habitat with mature pines and an open
understory. This habitat is usually maintained with frequent disturbances such as fire or
mechanical clearing. A historical record for this species is reported from areas near
Pickwick Dam. No suitable habitat exists for this species within the project area, and no
populations are known from the vicinity.

Gray bats roost in caves year-round, but use different caves during summer, hibernation,
and migration. They prefer to forage over larger streams, rivers, or reservoirs. Several
populations exist in caves on Pickwick Reservoir near the Natchez Trace and Coffee
Slough. Bats from these populations forage throughout Pickwick Reservoir and along Bear
Creek. Gray bats have also been reported from the abandoned Iuka Chalk Mine (La Val
1967; White 1961) on Pickwick Reservoir. This mine was surveyed again by Auburn
University in 1990 and 1991 (Best and Caesar 2000), but no gray bats or other rare species
were captured during those surveys.

During development of TVA’s Bear Creek Reservoirs Land Management Plan (TVA 2001a),
biologists captured gray bats on Upper Bear Creek Reservoir, but none were found roosting
in nearby caves. This species may only roost in caves along Pickwick Reservoir. No
surveys for gray bats were conducted on Bear Creek Reservoir. Because of their tendency
to forage over great distances (Goebel 1996), gray bats likely forage over Bear Creek
Reservoir.

Indiana bats hibernate in caves, but roost in mature forest habitat during summer.
Historical records exist from the abandoned chalk mine on Pickwick Reservoir (La Val
1967). The species was not observed at this site during surveys performed in 1990 (Best
and Caesar 2000). Indiana bats occur in small numbers in the Bankhead National Forest,
approximately 25 miles to the southeast. Given the amount of forested habitat in the area,
Indiana bats may exist around Bear Creek Reservoir. However, the lack of records during
recent surveys suggests that if they are present, they only occur in small numbers.

There are no designated critical habitats for terrestrial animal species in the Bear Creek
project area.

Aquatic Species

Three federally listed mussel species, one federal candidate mussel species, eight state-
listed mussel species, 11 state-listed fish species, and one state-listed snail species (see
Table 13) are currently known to occur in streams in the Bear Creek system. Three
additional federally listed mussels, the Alabama lampmussel, fine-rayed pigtoe, and turgid
blossom pearlymussel, historically occurred in the Bear Creek system but have not been
reported in recent surveys. They are assumed to have been extirpated from the Bear
Creek system.

No listed aquatic species are known to occur in Bear Creek Reservoir or in Bear Creek
between the reservoir and Upper Bear Creek Dam. The majority of the listed aquatic
species in Table 13 have been eliminated from the areas immediately downstream of Bear
Creek Dam, from the portion of Bear Creek modified by the floodway, and for some
distance downstream of the end of the floodway (BCM 41.8). Stream conditions, including
DO levels, tend to improve downstream of the end of the floodway until Bear Creek reaches
the backwaters of Pickwick Reservoir. As a result, more suitable habitat is available for fish
and mussels in the downstream portion of Bear Creek. Fish and mussel densities and
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diversity (including listed species) increase in the lower portion of the system and are
greatest in the stretch between BCM 45 and BCM 41.

Table 13. Endangered, Threatened, and Other Aquatic Animal Species of Conservation
Concern Reported From the Bear Creek Drainage, Mississippi and Alabama
e Federal Alabama Mississippi
Common Name Scientific Name Status' Status' Status’
Fish
Bandfin darter Etheostoma zonistium - NOST (S2) NOST (S1)
Bigeye shiner Notropis boops - NOST (S2) END (S1)
Black redhorse Moxostoma duquesnei - - NOST (S1)
Blacknose dace Rhinichthys atratulus - - NOST (S1)
Redline darter Etheostoma rufilineatum - NOST (S3) NOST (S2)
Rosefin shiner Lythrurus fasciolaris - - NOST (S2S3)°
Rosyface shiner Notropis micropteryx - NOST (S2) NOST (S1)
Shorthead redhorse Moxostoma - NOST (S3) NOST (S2)
macrolepidotum
Spotfin shiner Cyprinella spiloptera - - NOST (S2)
Steelcolor shiner Cyprinella whipplei - - NOST (S3)
Suckermouth minnow Phenacobius mirabilis - NOST (S1) END (S1)
Mussels
Cumberland combshell | Epioblasma brevidens END PROT (S1) END (S1)
Deertoe Truncilla truncata - NOST (SH) NOST (S3)
Kidneyshell Ptychobranchus fasciolaris - NOST (S1) END (S1)
Oyster mussel® Epioblasma capsaeformis END PROT (S1) END (S1)
Pink heelsplitter Potamilus alatus - - NOST (S2)
Pink mucket Lampsilis abrupta END PROT (S1) -
Rabbitsfoot Quadrula cylindrica } PROT (S1) END (S1)
cylindrica
Slabside pearlymussel | Lexingtonia dolabelloides CAND PROT (S1) END (S1)
Tennessee clubshell Pleurobema oviforme - NOST (S1) -
Tennessee pigtoe Fusconaia barnesiana - NOST (S1) NOST (S1)
vavy-rayed Lampsilis fasciola ; NOST (S1S2) ;
ampmussel
White heelsplitter Lasmigona complanata - NOST (S2S3) NOST (S2)
Snails
Varicose rocksnail | Lithasia verrucosa | - | NOST (S3) | -

'Status Abbreviations: CAND = Candidate for Listing; END = Endangered; NOST = No Status (the species is listed
by the state, but no status is assigned); PROT = Protected; and THR = Threatened; S1 - Critically imperiled; S2 -
Imperiled; S3 - Rare or uncommon; SH - Of historical occurrence, i.e., known to occur in the past, with the
expectation that it may be rediscovered.

*Denotes a range of ranks because the exact rarity of the element is uncertain.

3Designated critical habitat for oyster mussel is present in Bear Creek. However, there are no recent occurrence

records for this species in Bear Creek, and the species is assumed to be extirpated from the system.

Bear Creek between the Alabama/Mississippi state line (BCM 52.8) and the backwaters of
Pickwick Reservoir (see Figure 11) is designated as critical habitat for the Cumberlandian
combshell and oyster mussels (USFWS 2004). The designated critical habitat for oyster
mussel in Bear Creek is not currently occupied by the species. Approximately 9 miles of
the critical habitat falls within the area where the floodway runs (BCMs 52.8-41.8).
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Figure 11. Critical Habitat for the Cumberlandian Combshell and the Oyster Mussel

The essential components of the critical habitat include: (1) permanent flowing stream
reaches with a flow regime necessary for normal behavior, growth, and survival of all life
stages of the five mussels and their host fish; (2) geomorphically stable stream and river
channels and banks; (3) stable substrates, consisting of mud, sand, gravel, and/or
cobble/boulder, with low amounts of fine sediments or attached filamentous algae; (4) water
quality necessary for the normal behavior, growth, and survival of all life stages of the five
mussels and their host fish; (5) fish hosts, with adequate living, foraging, and spawning
areas for them; and (6) few or no competitive or predaceous nonnative species present
(USFWS 2004).

3.7. Recreation and Managed Areas

The Bear Creek Reservoir offers boating opportunities, fishing, picnicking, and bird
watching. Two developed campgrounds with 45 campsites are operated by BCDA at Piney
Point and Horseshoe Bend. In 1994, there were 1,361 nightly stays at Horseshoe Bend.
Between 2003 and 2005, the number of overnight stays was 3,355; 2,942; and 128,
respectively. There were no overnight stays in 2006. A total of 2,060 overnight stays were
recorded at the Piney Point Campground in 1994. Total overnight stays between 2003 and
2006 at Piney Point were 2,691; 1,784; 1,713; and 38, respectively. Both campgrounds
have swimming beaches and reservoir access areas with paved parking areas and
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courtesy lots. Both campgrounds were closed after the summer reservoir pool level was
lowered to 568 feet in 2005. This accounts for the large drop in their use during 2006. Both
remain functional and could be reopened. There is also a lake access area at Scott Ford
with a gravel parking lot. There is a swimming beach located on the dam reservation area
at the dam.

Managed areas and/or ecologically significant sites within 3 miles of Bear Creek Dam and
Reservoir and within the 500-year flood zone of Bear Creek from Bear Creek Dam (BCM
74.6) downstream to Pickwick Reservoir (BCM 18.0) were reviewed for potential impacts.
Three managed areas and/or ecologically significant sites are within 3 miles of Bear Creek
Reservoir. These are the BCLREC, the Rock Bridge Canyon Potential National Natural
Landmark (NNL), and Sparks Woods.

The BCLREC, a nonprofit state facility managed by BCDA, is located adjacent to Bear
Creek Reservoir (at approximately BCM 81) in Hodges, Alabama. The Education Center,
as it is known locally, can accommodate 90 people and provides outdoor and
environmental education for student groups, scouts, and church and civic organizations.
Developments include group dormitories, kitchen and dining facilities, outdoor activity
centers, a beach area, and staff residences. The BCLREC uses the reservoir for canoeing
and swimming. For the years 2004, 2005, and 2006, attendees at this facility numbered
6,019; 5,525; and 5,026, respectively.

The Rock Bridge Canyon Potential NNL in Franklin County is approximately 0.25 mile south
of Bear Creek between BCM 85.5 and 86.5. Privately owned and open to the public with a
user fee, it features rock formations, springs, streams, and a wide variety of vegetation,
including the rare walking fern. The NNL program was established in the 1970s by the U.S.
National Park Service to identify nationally significant examples of ecologically pristine or
near pristine landscapes. This tract, while meeting the criteria for listing, has not yet been
registered as an NNL.

Sparks Woods, an ecologically significant site, is located 2.7 miles northeast of Bear Creek
Dam on the Little Bear Creek Reservoir Reservation and is managed by TVA. Two rare
plants, i.e., goldenseal and horse-gentian, occur within this forested area.

Three additional managed areas and/or ecologically significant sites are located
downstream of Bear Creek Dam and within the flood zone of Bear Creek. Bear Creek,
between approximately BCM 38 and BCM 34, meanders through Tishomingo State Park.
The 1,385-acre park is managed by the Mississippi Department of Wildlife, Fisheries, and
Parks for recreation and the conservation of significant natural and cultural features,
including rock outcroppings, several varieties of ferns and wildflowers, Bear Creek,
archaeological excavations, and the Natchez Trace. An 8-mile float trip down Bear Creek
and a swinging bridge over the creek provide excellent opportunities for viewing the natural
scenery of the area. Additionally, portions of the park’s 13-mile nature trail system border
Bear Creek. Camping, picnicking, swimming, and other recreational activities are offered at
the park. Mingo Swamp, an 80-acre forested swamp along a tributary of Bear Creek is
between BCM 32 and BCM 30 and is approximately 0.3 mile west of Bear Creek. lItis a
Mississippi Protection Planning Site.

Natchez Trace Parkway crosses Bear Creek in the vicinity of BCMs 38 to 34. Itis also

adjacent to Bear Creek for several miles in the vicinity of the Alabama/Mississippi state line
and BCM 25. Natchez Trace Parkway is a 450-mile historic route following the general
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location of the Indian trail between Nashville, Tennessee, and Natchez, Mississippi. It is
managed by the U.S. National Park Service. The parkway provides many natural, cultural,
and historic resources and scenic vistas for visitors touring the parkway. Recreational
opportunities include auto tours, bicycling, historic exhibits, hiking, horseback riding,
swimming, boating, and fishing. The U.S. National Park Service has recently stabilized
portions of the stream bank of Bear Creek with riprap in the vicinity of BCM 25.5 to control
erosion threatening the roadway.

Bear Creek is on the Nationwide Rivers Inventory (NRI). A 57-mile segment of Bear Creek
in Marion and Franklin counties, Alabama, including Bear Creek Reservoir, was listed on
the NRI in 1982, several years after the Bear Creek Dam was constructed. The stream,
from BCM 41 in Mississippi to BCM 98 at the Alabama 241 bridge west of the Bear Creek
Community, is recognized by the U.S. National Park Service for its scenic and recreational
values. One significant recreational and scenic feature of Bear Creek is the Bear Creek
Floatway, a 25-mile canoe course upstream of the dam (approximately between BCMs 85
and 115), enabled by releases from Upper Bear Creek Reservoir. The Floatway receives
moderate use, primarily on weekends. It is primarily a Class | course with exceptions of
areas of Class VI rapids that must be portaged. A canoeing area below Bear Creek Dam is
the Lower Bear Creek Canoe Trail, which runs 34 miles to Pickwick Reservoir on the
Tennessee River. This segment offers a more leisurely canoeing experience.

3.8. Visual Resources

Bear Creek Reservoir lies in rural Franklin County, Alabama. It is the smallest of the four
Bear Creek Project reservoirs, which were impounded during the late 1960s and 1970s.
The existing landscape character varies among the four reservoirs, and they each exhibit
distinguishing aesthetic elements that make them identifiable and unique.

Bear Creek Reservoir is noted for the dramatic change in landscape character. In the
upper reaches, near Jacobs Ladder Bluff, the reservoir is very narrow and is lined with a
variety of lowland vegetation. At the lower reaches near the dam, the topography slopes
abruptly upward from the reservoir. Rock formations and mature hardwood vegetation line
the craggy banks and frame views of the reservoir pool. Most viewing positions offer limited
views, only within the foreground (up to 0.5 mile from the observer) viewing distance.

There are very few indications of shoreline development on the reservoir. Within the middle
to lower reaches, two small, developed recreation areas are visible, as well as a water
intake structure. The BCDA operates a moderately sized outdoor education center, the
BCLREC, upstream of the two recreation areas where canoe moorings are visible along the
shoreline, and buildings associated with the education center may be seen intermittently
through the mature vegetation along the banks.

From the headwaters to the dam, the surrounding landscape appears quite natural with
only minor evidences of human interaction. The existing scenic attractiveness ranges from
common to distinctive, and the scenic integrity is moderate to high.

3.9. Land Use and Prime Farmland

Prime farmland is defined by the U.S. Department of Agriculture as land that has the best
combination of chemical and physical characteristics for producing food, feed, forage, fiber,
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and oilseed crops. To be considered prime farmland, land cannot be urban, built-up or
covered by water. Concern over the conversion of prime farmland to urban or industrial use
prompted the passage of the 1981 Farmland Protection Policy Act. This act requires that
all federal agencies evaluate impacts to farmland prior to permanently converting the land
to a nonagricultural land use. Form AD 1006, “Farmland Conversion Impact Rating,” must
be completed by federal agencies with assistance from the Natural Resource Conservation
Service before an action is taken. Because the Bear Creek Dam Project would not result in
any transfer of land to nonfarm use, a Form AD 1006 is not required; however, impacts to
prime farmland resulting from actions that alter the flood risk must be considered.

The following discussion of the floodplain, land use, and prime farmland in Franklin County,
Alabama, is based on the 100-year floodplain as shown on the Flood Insurance Rate Maps
developed by the Federal Emergency Management Agency. The maps do not show a
separate outline for the 500-year floodplain, which indicates that the 500-year floodplain
would be about equal in size to the 100-year floodplain. The 500-year flood is used as a
reasonable upper limit of flooding. The floodplain downstream of Bear Creek Dam varies in
width from about 400 feet near the dam, BCM 74.6, to 8,000 feet near the town of Red Bay,
BCM 59.6. Hilly terrain in the easternmost portion of the floodplain restricts the area of the
floodplain to no more than 550 acres along the first 7 miles of the creek downstream of the
dam. From this point westward, Bear Creek flows through a broad valley where the
floodplain covers around 5,000 more acres before it enters Tishomingo County in
Mississippi at BCM 52.8. The land within this floodplain is used extensively for growing hay
crops and pasture, and to a lesser extent, row crops. Even in the narrow, eastern portion of
the floodplain, over half of the land is suitable for pasture and hay. East and north of the
town of Red Bay, around three-fourths of the floodplain soils are suitable for growing hay
and pasture and some row crops, using proper management practices.

The 500-year floodplain along Bear Creek in Franklin County covers about 5,700 acres,
and around 67 percent of this area is prime farmland. The soils that make up the largest
percentages of prime farmland are Ochlackonee fine sandy loam and luka fine sandy loam.
These soils make up over half the land in the Bear Creek floodplain in Franklin County.
They represent around 80 percent of the land considered prime. Even though these two
soils are considered prime farmland, they are described as being seasonally wet during
winter and spring, thus reducing their suitability for growing row crops. The other major soil
is Bibb loam, which covers about one-fourth of the floodplain. Bibb loam is not considered
prime farmland due to its poor drainage characteristics and tendency to be flooded in winter
and spring.

The floodplain in Tishomingo County, Mississippi, between the Alabama state line and the
end of the floodway channel, BCM 41.9, also covers about 5,700 acres. A large portion of
the floodplain soils in the floodplain in Tishomingo County is prime farmland, as is
practically all of the land within 1,500 feet of the floodway channel. One soil group in this
area is considered prime farmland if drained and either protected from flooding or not
frequently flooded during the growing season. Near the lower end of the floodway, the land
is hillier and the relative amount of prime farmland along the floodway channel decreases.
There are a couple of soils in this vicinity that are too sloped to be prime farmland but are
considered “farmland of statewide importance.”

The 500-year floodplain is much larger than the acreage that would be impacted by the

different alternatives. However, it encompasses all of the soils that could be impacted. In
Franklin County, 67 percent of the 500-year floodplain is prime farmland. Because most of
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the level (and most productive) farmland is located in the creek bottom and adjacent to the
creek channel, less severe flood events would affect a larger proportion of prime farmland.
Waters from more frequent floods would remain near the creek and not reach the higher
elevations where more of the nonprime farmland lies.

3.10. Cultural Resources

Humans first occupied northwest Alabama some 12,000 years ago. They lived in small,
nomadic groups and subsisted upon the region’s indigenous flora and fauna. Between
8000 B.C. and about 500 B.C. there are signs of increased population, more efficient use of
natural resources, and trade with neighboring regions. By A.D. 500, settled village life had
developed as evidenced by cultivated plants, houses, clay vessels, and burial mounds. By
the time of Columbus, the Native Americans, through the horticulture of corn, beans,
squash and other cultigens, had developed a stratified social structure with town centers,
domiciliary mounds, some fortified villages, an elite class, and smaller and scattered
farmsteads.

The Bear Creek area and all of northwestern Alabama were claimed by Cherokee and
Chickasaw Indians until 1816 when they ceded most of this area to the United States. The
greater part of Cedar Creek remained Chickasaw territory until 1836. Most of the area that
is Franklin and Colbert counties was organized by the Alabama Territorial Government as
Franklin County in February 1818. At the same time, the land in the area went up for sale
at the U.S. Land Office in Huntsville, Alabama. Initial land purchases and concomitant
settlement were in the eastern and northern parts of the county.

By 1830, settlers clamored for more land, and President Andrew Jackson, along with
Congress, responded by passing the Indian Removal Act. Although removal was not
carried out until 1837-1838, white settlers moved onto Chickasaw land, and in 1832, the
Alabama Legislature extended the borders of Franklin County west to the Mississippi state
line and north to the Tennessee River, at the same time extending Alabama authority to the
Indian lands.

The exact origins of the white settlers of the Bear Creek area are sketchy. Johnson (1980)
suggests that the residents of this area would have been similar to those of the Nauvoo
postal district, located roughly 60 miles to the southeast. Of 121 heads of households in
Nauvoo, 39 percent were born in Alabama, 27 percent in one of the surrounding states, 31
percent in other southern states, and 3 percent elsewhere.

As the population grew in Franklin County, the number of settlements and towns increased
as did the number of roads connecting the population centers. Tuscumbia was first settled
by whites in 1815 at the site of a Cherokee Indian village destroyed by General James
Robertson in 1787. The General Assembly of Alabama incorporated the town as
Ococoposa in 1820. Eventually the town changed its name to Tuscumbia after Chief Taski
Ambi, who sold the land at the time of settlement. Tuscumbia had the first railroad west of
the Allegheny Mountains, chartered in 1830 and built in 1831 to run 2 miles to the
Tennessee River. Due to its size, wealth, and river and railroad access, Tuscumbia
became the most prominent town in the county.

While Tuscumbia’s economy diversified in the 1830s and 1840s, subsistence farming

remained the primary economic activity for most of the Bear Creek region. Local industry
developed to serve the limited local market. For example, horse-powered saw and
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gristmills, blacksmiths, and an iron furnace, the earliest in Alabama, located in the Bear
Creek area, and merchants brought manufactured goods with them as they settled in the
region.

Other changes occurred between the northern and southern parts of Franklin County.
Beginning in the 1850s, small farms in the northern part of the county were displaced by
large plantations that used slave labor. This trend did not occur in the southern part of the
county.

Franklin County did not favor outright secession at the Alabama Secession Convention in
1861, but when events at Fort Sumter brought war, the county offered up at least 17
companies of Union and Confederate infantry and cavalry. The issues leading to war had
demonstrated that a division in sentiment existed between the small, rural landowners
producing their own subsistence in the hilly southern part of Franklin County and the large
plantation owners and educated, urban dwellers of the northern part of the county.
Slaveholders gave greater importance to the economic issue of slavery than to the patriotic
issue of preservation of the Union, while the latter was of greater importance to the people
in the hills. The situation was similar across Alabama.

Divisions in Franklin County were exacerbated by the Confederate draft, which was seen by
many in the hill country as a violation of their personal liberties. As the war continued and
increasing numbers of unwilling soldiers were drafted into the Confederate Army, the
desertion rate rose. The hill country soon became a haven for Confederate deserters and
these “Tories,” along with Union sympathizers, soon developed a strong presence in the hill
country of northwest Alabama.

The violence and destruction experienced in the Bear Creek area during the Civil War
resulted from the beliefs and actions of the inhabitants of the region rather than the clash of
military forces. While there was no pitched battle in the Bear Creek area, part of Franklin
County was occupied by Union troops from April 1862 until April 1865.

Reconstruction for the Bear Creek area, as in the rest of the South, was more than simply
rebuilding life as it had been before the war. After the Civil War, the schism between the
northern and southern parts of Franklin County became critical, largely because of the war.
In January 1870, in a county referendum, the voters approved a legislative act making the
northern part of the county into Colbert County with Tuscumbia as its seat. This left
Franklin County poorer in population and resources, cut off from rail and river transportation
and the potential for growth arising from these facilities. Belgreen was incorporated in 1879
and served as the county seat until the courthouse burned in 1890. In 1891, Russellville
became the county seat.

The industrial development that occurred in Franklin County during this period was more
regional in orientation than prior to the Civil War. Textile, yarn, and rope manufacturing
mills operated at various times in both the 19th and 20th centuries; however, these
industries did not operate continuously or for long periods of time. Lumbering and wood
products were a fairly steady and important source of revenue in the county. Brick, tile, and
pottery were produced on a small scale around the county, making use of local clay
deposits. Limestone was quarried and finished between 1880 and 1940. Large scale iron
ore mining began in 1887 with furnaces in Sheffield utilizing resources sent there by rail
from Russellville. In the 20th century, these raw materials became the base of
Birmingham’s massive steel mills.
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Transportation, mining, and manufacturing in the Bear Creek region provided some
nonagricultural employment for the rural population, but it was not reliable. Most ventures
were short-lived. Basically, agriculture remained the dominant way of life in the Bear Creek
area with most of the farms being family owned and operated.

Two trends in Franklin County, the decline of agriculture and the decrease in isolation,
combined with the impact of rural electrification to finally effect the modernization of the
Bear Creek area. Johnson (1980) assembled Franklin County statistics, which indicated
there were 1,648 tenant farmers in 1940, but by 1960, tenant farming had practically
disappeared. The rural population declined between 1940 and 1970, as did the number of
workers employed in agriculture. The reason for this decline was that farming in the Bear
Creek area as a means of producing income was not as lucrative as other employment
available in urban parts of Franklin or surrounding counties. In addition, improved roads
made it possible for residents to work in regional cities.

The traditional isolation of the Bear Creek area fell away with the arrival of several
technological advancements such as the automobile, the radio, and rural electrification.
Greater contact with the outside world and a dependence on cash income from
nonagricultural employment deemphasized self-sufficiency and the home-centered way of
life. Nonetheless, some of the early heritage still remained. Nineteenth-century buildings
and other constructions such as split-rail fences still enhanced the cultural landscape. The
natural environment was appreciated, and the woods and open spaces separated
dwellings. Hunting and fishing were highly regarded recreational activities. Most of all, a
strong sense of independence and individualism remained, complemented by a strong
sense of identity with the local community.

In 1961, the residents of one Mississippi and four Alabama counties formed the Bear Creek
Watershed Association (BCWA) for the purpose of fostering the development of the water
resources of the area. Flood control, abundant and dependable water supply, and
recreation were the anticipated benefits. This agency contacted TVA and initiated a
cooperative development project. The Alabama Legislature and the state’s voters created
an agency, the BCWA, to collaborate with TVA. TVA was to build, operate, and maintain
the Bear Creek Water Control System, which consisted of four dams on the primary
streams in the watershed. BCWA was to own, manage, and regulate all development of
the waterfront lands resulting from the four dams TVA would build. Two dams were built on
the upper part of Bear Creek, and a third was built on Little Bear Creek during the 1970s.
The last and largest dam TVA built in the Bear Creek watershed was on Cedar Creek.
Construction began in April 1976 and the gates were closed in February 1979.

Two historic properties are listed on the National Register of Historic Places (NRHP) for
Franklin County, Alabama. These are the Alabama Iron Works located south of Russellville
near U.S. Highway 43 and the Overton Farm located 4 miles northwest of Hodges. Neither
of these sites is within the Area of Potential Effect of this project, and neither would be
affected by the proposed alternatives.

Archaeological surveys have identified 130 prehistoric and historic sites within the Bear
Creek Reservoir and five sites downstream in the flood zone. A 44-acre tract adjacent to
the Bear Creek Dam was subjected to a Phase 1 archaeological survey (Thomas and
Holland 2006). Two of these sites occur within that tract. Due to previous disturbance and
loss of archaeological context, neither site is considered eligible for inclusion on the NRHP.
A review utilizing the current U.S. Geological Survey (USGS) maps, the 1935-36 TVA
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Planimetric maps, and the 500-year flood maps determined the distribution of buildings
probably over 50 years old and probably within the floodway. A total of 25 such structures
were identified. On-site determinations of eligibility for inclusion on the NRHP were not
made. However, based on similar situations in the region, a reasonable estimate is that
approximately 30 percent of these could be eligible for listing on the NRHP as an individual
building, as part of a historic district, or as part of a rural historic landscape.

3.11. Socioeconomics

The Bear Creek Dam is located in southwest Franklin County, Alabama, northwest of the
town of Hodges and northeast of Vina. This area is in the northwestern part of the state,
near the Mississippi border.

Population

The estimated population of Franklin County in 2005 was 30,737, a slight decline from the
2000 Census population count of 31,223 (Table 14). However, the county is projected to
continue the growth it has experienced since 1990, reaching a population of over 37,000 by
the year 2020. The labor market area had an estimated small increase in population
between 2000 and 2005, but is also projected to continue growing. At the projected rates
of growth, Franklin County would experience a population increase of about 6,600 persons
over the next 15 years, while the labor market area would experience an increase of about
74,000. In addition to Franklin County, both Colbert and Tishomingo (Mississippi) counties
would be affected by a significant flood event. Colbert County is estimated to have had a
small decline in population since 2000, while Tishomingo is estimated to have had a small
increase. Colbert is projected to grow over the next 15 years, but Tishomingo is projected
to decline slightly in population.
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Table 14. Population and Population Projections, 1990-2020
County 1990 2000 2005 2020
Franklin 27,814 31,223 30,737 37,357
Colbert 51,666 54,984 54,660 58,934
Cullman 67,613 77,483 79,886 95,358
Fayette 17,962 18,495 18,228 18,837
Lamar 15,715 15,904 14,962 16,179
Lauderdale 79,661 87,966 87,691 100,749
Lawrence 31,513 34,803 34,605 39,096
Marion 29,830 31,214 30,154 32,739
Morgan 100,043 111,064 113,740 127,957
Walker 67,670 70,713 70,117 73,894
Winston 22,053 24,843 24,498 29,808
Iltawamba, Miss. 20,017 22,770 23,359 26,114
Tishomingo, Miss. 17,683 19,163 19,202 18,940
Labor Market Area Total 549,240 600,625 601,839 675,962
Alabama 4,040,587 4,447,100 4,557,808 5,211,248
United States (000) 248,710 281,422 296,410 335,805

Miss. = Mississippi
Sources:

Mississippi Institutions of Higher Learning, Office of Policy Research and Planning. 2005. Mississippi Population
Projections 2010, 2015, and 2020.
U.S. Census Bureau. Census of Population, 1980, 1990, 2000.
U.S. Census Bureau. Annual Estimates of the Population for the United States and States and for Puerto Rico,

April 1, 2000, to July 1, 2005 (NST-EST2005-01).

U.S. Census Bureau. Annual Estimates of the Population for Counties of Alabama, April 1, 2000, to July 1, 2005

(CO-EST2005-01-01).

U.S. Census Bureau. Annual Estimates of the Population for Counties of Mississippi, April 1, 2000, to July 1, 2005

(CO-EST2005-01-28).

U.S. Census Bureau. 2005. Interim Projections of the Total Population for the United States and States,
April 1, 2000, to July 1, 2030.
University of Alabama, Center for Business and Economic Research. 2001. Alabama County Population 2000 and

Projections 2005-2025.

Labor Force and Unemployment
In 2006, the civilian labor force in Franklin County was 14,152, of whom 4.1 percent were
unemployed. This unemployment rate was lower than the national rate, but higher than
both the state and the labor market area. The unemployment rate in Colbert County was
also 4.1 percent, while the rate in Tishomingo County was much higher, at 8.4 percent (see

Table 15).
Table 15. Labor Force and Unemployment, Residents, 2006 Annual Average
oL Unemployment
County C|V|I||:an LT Employed Unemployed Rate
orce
(percent)
Franklin 14,152 13,569 583 4.1
Colbert 25,543 24,503 1,040 4.1
Cullman 39,409 38,230 1,179 3.0
Fayette 8,031 7,740 291 3.6
Lamar 6,322 6,031 291 4.6
Lauderdale 42,786 41,206 1,580 3.7
Lawrence 16,087 15,404 683 4.2
Marion 13,658 13,126 532 3.9
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Civilian Labor A oyINEnE
County F Employed Unemployed Rate
orce
(percent)
Morgan 56,349 54,347 2,002 3.6
Walker 30,656 29,417 1,239 4.0
Winston 10,689 10,220 469 4.4
ltawamba, Miss. 11,060 10,280 780 7.1
Tishomingo, Miss. 8,060 7,380 680 8.4
Labor “T"st':ft Area 282,802 271,453 11,349 4.0
Alabama 2,189,316 2,112,104 77,212 3.5
United States (000) 151,428 144,427 7,001 4.6

Miss. = Mississippi
Sources: U.S. Bureau of Labor Statistics, Department of Labor; state employment security agencies.

Employment

Franklin County is more dependent on farm employment than most of the counties in the
labor market area and much more so than the state or the nation. In Franklin County, 7.0
percent of employment was in farming, compared to 4.5 percent in the labor market area,
2.2 percent statewide, and 1.7 percent nationally. Franklin County is very dependent on
manufacturing employment, with 29.9 percent of employment in that sector, compared to
17.0 percent in the labor market area, 12.3 percent statewide, and 8.7 percent nationally.
In Tishomingo County, 4.7 percent of employment was in farming, similar to the labor
market area average, but still higher than the national average; manufacturing accounted
for 29.4 percent, much higher than the labor market area. In Colbert County, farming and
manufacturing were 2.5 and 14.2 percent, respectively, much closer to the state average,
but lower than the labor market area average (see Table 16).

Table 16. Employment, 2004
County Total Farm Manufacturing Government Other
Frankiin 14536 | 1,018 4342 2114 7.062
Colbert 28.223 700 4003 6.089 17,431
Cullman 40251 | 2727 5229 4536 27759
Fayette 7 806 364 1385 1494 4563
Lamar 6.326 437 1,446 737 3706
Lauderdale 41334 | 1628 3.687 6.756 29263
Lawrence 11778 | 1578 1,966 1708 6526
Marion 16.177 801 4698 1733 8.945
Morgan 62396 | 1407 12,276 7.904 40,809
Walker 31,042 536 1,067 3.789 24.750
Winston 11.734 700 4163 1262 5609
ltawamba, Miss. 8295 575 1,491 1.164 5065
Tishomingo, Miss. 7.457 352 2.192 960 3.953
Labor '¥'§tr:ft Area | 597355 | 12,823 48,845 40,246 185,441
Alabama 2’4(;‘64’2 53,582 301,191 397,884 1,691,609
United States (000) | 170,091 | 2,969 14.876 23666 128,580

Miss. = Mississippi
Source: U S. Bureau of Economic Analysis, www.bea.gov/bea/regional/reis/
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Agriculture

Franklin, Tishomingo, and Colbert counties are subject to impacts to agricultural production
due to high water levels on Bear Creek. Agricultural sales in 2002 totaled more than

$107 million in Franklin County, over $3 million in Tishomingo, and almost $35 million in
Colbert. Most of this, about 90 percent, is livestock, poultry, and their products. The
remaining 10 percent is crop items. The largest acreage for crop items, as of 2002, is used
for forage, about 34,000 acres, and for cotton, about 29,000 acres. Smaller acreages are
used for soybeans, corn for grain, and other uses.

Income

In 2004, per capita personal income in Franklin County was $23,312, somewhat lower than
the labor market area average of $24,906, about 84 percent of the state average and less
than 71 percent of the national average. In Colbert County, the income level was
somewhat higher but still only about 74 percent of the national average. In Tishomingo
County, per capita income was only about 60 percent of the national average. In almost
every county in the labor market area, per capita personal income grew more slowly from
1994 to 2004 than in the nation, while statewide, it grew at almost the national rate (see
Table 17).

Table 17. Per Capita Personal Income, 1994 and 2004

County Per Capita Personal Income ($) Percent of U.S.
1994 2004 1994 2004

Franklin 16,395 23,312 73.9 70.5
Colbert 17,929 24,331 80.9 73.6
Cullman 16,978 25,294 76.6 76.5
Fayette 15,630 22,073 70.5 66.8
Lamar 15,462 21,022 69.7 63.6
Lauderdale 18,435 24,863 83.1 75.2
Lawrence 16,242 23,963 73.3 72.5
Marion 15,272 22,210 68.9 67.2
Morgan 20,400 29,247 92.0 88.5
Walker 16,966 24,734 76.5 74.8
Winston 16,746 21,957 75.5 66.4
Iltawamba, Miss. 14,654 23,587 66.1 71.4
Tishomingo, Miss. 14,789 19,739 66.7 59.7
Labor Market Area 17,500 24,906 78.9 75.4
Alabama 18,606 27,695 83.9 83.8
United States (000) 22,172 33,050 100.0 100.0

Source: U.S. Bureau of Economic Analysis, www.bea.gov/bea/regional/reis/

Minority and Low-Income Population

The minority share of the total population is much lower in Franklin County, at 12.7 percent
of the total, than the state and national averages, at 29.7 and 30.9 percent, respectively.
The share is somewhat higher in Colbert County, at 19.1 percent, but still well below the
state and national averages. In Tishomingo County, the share is considerably lower, at 5.7
percent. The poverty level in Franklin County is 18.9 percent, higher than both the state
rate of 16.1 percent and the national rate of 12.4 percent. In the labor market area, the
poverty rate is 14.6 percent, lower than in Franklin County or in the state but higher than the
national rate. In Colbert County, the poverty level is 14.0 percent, slightly lower than the
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labor market area, but still higher than the national average. In Tishomingo County, it is
14.1 percent, about the same as in Colbert County (see Table 18).

Table 18. Minority and Poverty Data
Minority Population, 2000 Poverty, 1999
Percent of
County Total N . White Percent Persons
. onwhite . . .
Population Hispanic | Minority Below
Poverty Level
Franklin 31,223 3,222 733 12.7 18.9
Colbert 54,984 10,159 355 19.1 14.0
Cullman 77,483 2,472 1,071 4.6 13.0
Fayette 18,495 2,420 81 13.5 17.3
Lamar 15,904 2,088 121 13.9 16.1
Lauderdale 87,966 10,223 503 12.2 14.4
Lawrence 34,803 7,736 168 22.7 15.3
Marion 31,214 1,635 192 5.9 15.6
Morgan 111,064 16,579 1,901 16.6 12.3
Walker 70,713 5,550 308 8.3 16.5
Winston 24,843 666 122 3.2 17.1
Iltawamba, Miss. 22,770 1,715 113 8.0 14.0
Tishomingo, Miss. 19,163 971 125 5.7 141
Labor Market Area 600,625 65,436 5,793 11.9 14.6
Alabama 4,447,100 1,284,292 36,989 29.7 16.1
United States (000) | 281,421,906 | 69,961,280 | 16,907,852 30.9 124

Miss. = Mississippi

Source: U.S. Census Bureau, Census of Population, 2000.
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CHAPTER 4

4.0 ENVIRONMENTAL CONSEQUENCES

The anticipated impacts of implementation of each of the alternatives described in Chapter
2 are described below, by resource. The resources are described in the same order as
they were described in the affected environment section (Chapter 3).

41. Water Availability, Quality, and Off-Stream Use

Water Availability (Hydrology)

The reservoir model used in this study is a modification to the model developed for TVA’s
ROS (TVA 2004). Modeling for flood control analysis was conducted using RiverWare™, a
general-purpose river basin modeling software system developed by the University of
Colorado under primary sponsorship by TVA and the U.S. Bureau of Reclamation. For the
present study, TVA used a 103-year period of record instead of the 99-year period of record
used in the ROS.

As a condition of a 2006 Biological Opinion issued by the USFWS regarding operation and
maintenance activities at TVA-operated water control facilities (see Appendix A), TVA has
recently agreed to change release scheduling from Bear Creek Dam. This action will
achieve seasonal minimum flows in Bear Creek downstream of Bear Creek Dam (see Table
19). The minimum flows to be provided at Bear Creek would apply under Alternatives 1
and 2. The timing, flow rate, and duration of dam releases would be altered from previous
operating conditions to satisfy these minimum-flow requirements. These minimum flows
have been established to improve habitat conditions for federally listed mussels in lower
Bear Creek and to minimize potential impacts to designated critical habitat in lower Bear
Creek. These flows would also benefit nonlisted species and enhance the ecological
integrity of the Bear Creek system. Lower minimum flows may be implemented during
times of sustained low inflows (drought conditions) into the reservaoir.

Table 19. Target Seasonal Minimum Flows Established by the Biological
Opinion for Bear Creek Dam Under Alternatives 1 and 2

. November-
January-April May-June July-October December
347 cfs 119 cfs 52 cfs 83 cfs

In a discussion between TVA and USFWS held on April 11, 2007, the agencies agreed to a
staggered reduction in flow targets during drought conditions to “bank” water and avoid
extremely low-flow conditions. TVA also agreed to provide gradual transitions between
flow targets and create less abrupt changes in releases and extend the duration of the fall
drawdown to the winter pool level in order to lessen flow velocities. This revised guide
curve (see Figure 10) would apply under Alternatives 1 and 2. TVA and USFWS have
agreed to work together on this approach in the future and to monitor progress.
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Alternative 1 - No Action

Under this alternative, Bear Creek Dam would be operated according to the original
operating guide (summer pool of 576 feet and winter pool at 565 feet), with minimum flows
being provided for the protection of downstream aquatic species (see Table 19). These
minimum releases would continue as designated unless the reservoir level drops to 560
feet. If this occurs, releases would be scaled back to maintain the 560-foot reservoir level.
This would ensure adequate water for FCWSA'’s water intake to function properly. If the
dam should fail under Alternative 1 and the reservoir drains below elevation 560, FCWSA
would be unable to withdraw water, as the reservoir level would drop below the intake level.

Reservoir levels were modeled using the new seasonal minimum-flow releases. As shown
on Figure 12, the dotted brown line represents the original operating guide, i.e., the target
level of the reservoir over the course of the year (see Figure 9). The dashed blue line
indicates the median headwater percentile. The median headwater percentile is the
anticipated elevation of the reservoir on a given date, approximately 50 percent of the time
when considered over the long term. The 10 and 25 percent headwater elevation
percentiles are represented by the solid green and the dashed red lines, respectively.
These lines indicate expected reservoir levels likely to occur 10 and 25 percent of the time,
respectively on a given date. The following insights were provided by this modeling (see
Figure 12):

¢ Inspection of the median line indicates that for one year in two, on average, the
reservoir level could generally follow the targeted operating guide. Elevations could
fall slightly short of target from early June through mid-November. Reservoir levels
during this time would not drop below 560 feet and would not impact municipal water
supply operations.

¢ Inspection of the 25 percent line indicates that for one year in four, on average, the
reservoir level could fall below the targeted operating guide nearly the entire year.
Reservoir levels during this time would not drop below 560 feet and would not impact
municipal water supply operations.

¢ Inspection of the 10 percent line indicates that for one year in ten, on average,
reservoir levels could drop to the 560-foot level, requiring reduced minimum-flow
releases.

For the period of January through December, modeled reservoir discharges indicate that
minimum-flow releases could drop as low as 0.9 cfs during unusually dry years (drought)
(see Figure 13). Due to the lack of downstream inflow, flows at Red Bay would be
essentially the same as those at the dam.
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Alternative 1 - No Action: Headwater Elevation Percentile

Using 6 Hour Modeled HW Elevations for the Years 1902 - 2005

Minimum Flows: Jan-Apr = 347cfs; May-Jun = 119cfs; Jul-Oct = 52cfs; Nov-Dec

83cfs

Minimum

- ——25%

= =Median

Water Supply Use of 5 mgd with Upper Bear at 11 mgd
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Figure 12. Bear Creek Reservoir Headwater Elevation Percentiles Under New
Alternatives 1and 2 M

Alternative 1 - No Action: Bear Creek Discharge Duration

83cfs

Summer Pool of 576' / Winter Pool of 565' -- Water Supply Use of 5 mgd with Upper Bear at 11 mgd

52cfs; Nov-Dec

Using 6 Hour Modeled Discharges for the Years 1902 - 2005 (January thru December)

Minimum Flows: Jan-Apr = 347cfs; May-Jun = 119cfs; Jul-Oct

2,500
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Percent of Time Discharge is Exceeded

Bear Creek Reservoir Discharge Duration Under New Alternatives
1 and 2 Minimum-Flow Release Schedule (January-December)

Figure 13.
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Figures G-1 through G-4 (see Appendix G) illustrate Bear Creek annual flow projections on
a seasonal basis. Modeled reservoir discharges (Figures G1 through G-4) indicate that
requested minimum flows would not be met 11.7 percent (January-April), 5.3 percent (May-
June), 2.7 percent (July-October), and 10.5 percent (November-December) of the time
because Bear Creek Reservoir levels would drop to 560 feet.

Although the new target minimum flows were used, this modeling was based on the original
operating guide. TVA subsequently altered the operating guide by extending the winter
drawdown period to a month and increasing the normal winter pool level to 566 feet. There
would be a minor increase in stored water under during the winter under the new operating
guide. This would afford more flexibility in meeting high minimum flows while the reservoir
is refilling from January through April. Likewise, the longer drawdown period would provide
greater flexibility in meeting minimum flows and in avoiding high flows during the November
drawdown period. Because of this improved operating flexibility, the percentages for
meeting minimum flows may be slightly higher than those calculated previously. Thus,
these changes in the operating guide would not significantly affect the modeling results or
the above conclusions.

If the dam were to fail under Alternative 1, the target reservoir elevations identified in the
operating guide could not be met. Minimum flows would vary considerably and would
depend on the amount of upstream inflow. The FCWSA intake would be exposed following
dam failure and would be nonfunctional until structural modifications were implemented by
FCWSA to enable operation.

Alternative 2 - Modify Dam and Maintain Summer Pool Level of 576 Feet

Hydrologic impacts associated with this alternative are the same as those associated with
Alternative 1 (assuming no dam failure under Alternative 1) because the target reservoir
levels and minimum flows would be controlled the same under both alternatives. Plans call
for maintaining the reservoir level above the 565-foot elevation during construction, which
would allow FCWSA to continue to withdraw water. However, if modifications require
interruption of the reservoir release schedule, alternate means would be implemented to
provide minimum flows of at least 21 cfs.

Alternative 3 - Lower Dam and Maintain Summer Pool Level of 565 Feet

The lowering of Bear Creek Dam to function as a self-regulating weir would provide a target
reservoir elevation of 565 feet (except during high-flow events and droughts). Due to the
reduced storage capacity, reservoir inflows would essentially equal outflows. The reservoir
level could be lowered below 565 feet throughout the year to provide additional flow
downstream, but would not drop below 560 feet in order to ensure adequate water for
FCWSA'’s water intake to function properly.

Under this alternative, minimum-flow commitments agreed upon for Alternatives 1 and 2
could not be implemented because of lower pool elevations. Minimum-flow requirements
would revert to 21 cfs, which is the current operational objective. Modeled reservoir
discharges (see Figure 14) indicate that flows of 21 cfs, or more, would be realized 100
percent of the time. Due to the lack of inflow downstream of Bear Creek Dam, flows at Red
Bay would be essentially the same as those at the dam.
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Alternative 3 — Lower Dam and Maintain Pool at 565 Feet
Alternative 3 - Weir at 565': Bear Creek Discharge Duration

Using 6 Hour Modeled Discharges for the Years 1902 - 2005
Water Supply Use of 5 mgd with Upper Bear at 11 mgd --
Bear Creek Dam Minimum Flow = 21cfs

200

Flow in CFS

0 t t t t t t t t t
50% 55% 60% 65% 70% 75% 80% 85% 90% 95% 100%
Percent of Time Discharge is Exceeded

Figure 14. Bear Creek Reservoir Discharge Duration (January-December)

Flow Comparison

Although the flows listed in Table 19 would not apply if the dam were modified under
Alternative 3, a model was run to determine the ability of the lowered dam to meet the
USFWS requested flows. Results of the modeling of headwater elevations (i.e., reservoir
surface water elevations) using the requested seasonal minimum-flow releases (see Figure
15) indicate the following:

¢ Inspection of the median line indicates that for one year in two, on average, the
reservoir level could fall below the targeted operating guide. This could typically occur
during mid-March through late November. Reservoir levels during this time would not
drop below 560 feet and would not impact municipal water supply operations.

¢ Inspection of the 25 percent line indicates that for one year in four, on average, the
reservoir level could fall below the targeted operating guide nearly the entire year.
Reservoir levels during this time could drop to the 560-foot level requiring reduced
minimum-flow releases.

¢ Inspection of the 10 percent line indicates that for one year in 10, on average,
reservoir levels could fall below the targeted operating guide the entire year.
Reservoir levels could drop to the 560-foot level requiring reduced minimum-flow
releases.

Final Environmental Impact Statement 65



Bear Creek Dam Leakage Resolution Project

Alternative 3 — Lower Dam and Maintain Pool at 565 Feet

Alternative 3 - Weir at 565': Headwater Elevation Percentile
Using 6 Hour Modeled HW Elevations for the Years 1902 - 2005
Minimum Flows: Jan-Apr = 347cfs; May-Jun = 119cfs; Jul-Oct = 52cfs; Nov-Dec = 83cfs
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575

@ 570
=
(4
>
o
<
$565___'_T_T,\___"'7T_\."" i S i A ————
w A \ oy Wy - \r S - S <
c \ J A NAY / v P N /
= " Wy ! | N I an | /
5 | s b \ / N L) TN\ 4
.E ‘\" Il\ /I |l ‘\ ’ \“\,\ I~ N Mo ;I
K} 560 oA ! ! }\\_ N I’\’\A N A v - /J
[}
Minimum
—10%
555 ———25%
== = Median
= = =Weir Crest
550

1-Jan 31-Jan 1-Mar 31-Mar 30-Apr 30-May  29-Jun 29-Jul 28-Aug 27-Sep 27-Oct 26-Nov  26-Dec

Figure 15. Bear Creek Reservoir Headwater Elevation Percentiles Under New
Minimum Release Schedule

For the period of January through December, modeled reservoir discharges (Figure 16)

indicate that minimum-flow releases can drop as low as 21 cfs during unusually dry years
(drought).

The previously presented Bear Creek annual flow information is shown in Figures G-5, G-6,
G-7, and G-8 (see Appendix G) on a seasonal basis. Modeled reservoir discharges
(Figures E-5 through E-8) indicate that requested minimum-flows would not be met 18.5
percent (January-April), 13.2 percent (May-June), 9.3 percent (July-October), and 25.3

percent (November-December) of the time because Bear Creek Reservoir levels would
drop to 560 feet.
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Alternative 3 — Lower Dam and Maintain Pool at 565 Feet
Alternative 3 - Weir at 565' Bear Creek Discharge Duration
Using 6 Hour Modeled Discharges for the Years 1902 - 2005
Minimum Flows: Jan-Apr = 347cfs; May-Jun = 119cfs; Jul-Oct = 52cfs; Nov-Dec = 83cfs
2500 Weir at Elevation 565' -- Water Supply Use of 5 mgd with Upper Bear at 11 mgd
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Percent of Time Discharge is Exceeded

Figure 16. Bear Creek Reservoir Discharge Duration Under New Minimum-
Flow Release Schedule (January-December)

Alternative 4 - Remove Dam and Restore Former Creek Channel

Under this alternative, Bear Creek Dam would be removed and the creek restored to its
original stream channel. Streamflows at the original Bear Creek Dam site would be the
result of discharges from Upper Bear Creek Reservoir and any inflow entering downstream
of Upper Bear Creek Dam. For FCWSA to capture the 7.75 cfs required for its municipal
water supply, extension of the intake to the original creek channel and/or the installation of
a structure to pool water at the intake site would be required.

For the period of January through December, Bear Creek flows of 7.75 cfs necessary to
maintain FCWSA'’s water intake would be realized approximately 100 percent of the time.
After FCWSA'’s water extraction, modeled Bear Creek flows (Figure 17) at the original dam

site indicate that Bear Creek flows can drop as low as 7 cfs during unusually dry years
(drought).
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Alternative 4 - Remove Dam: Flow Duration at Previous Bear Creek Dam Site
Using 6 Hour Modeled Upstream Discharges + Computed Local for the Years 1902 - 2005
Bear Creek Dam Removed -- Water Supply Use of 5 mgd with Upper Bear at 11 mgd

60
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Figure 17. Bear Creek Flow Duration (January — December)

Bear Creek flow information on a seasonal basis is displayed as Figures G-9 through G-12
(see Appendix G). Modeled flows (shown as Figures G-9, G-10, G-11, and G-12) indicate
that seasonal flows would not be met 33.5 percent (January-April), 37.8 percent (May-
June), 53.1 percent (July-October), and 37.0 percent (November-December) of the time.

Although the flows listed in Table 19 would not apply if the dam were removed under
Alternative 4, a model was run to determine the ability of flows in Bear Creek to meet the
USFWS requested flows.

As compared to the other alternatives, implementation of this alternative would not have the
ability to provide requested flows at Red Bay under low natural streamflow conditions
(drought).

Summary

Under Alternative 1, seasonal minimum flows recommended by USFWS would be met only
88 percent to 97 percent of the time (depending upon season) without adversely impacting
reservoir levels. Adaptive management of dam releases under Alternative 2 would provide
appropriate seasonal minimum flows to support aquatic resources (including listed species)
in Bear Creek downstream of the dam. It would also essentially eliminate the potential

for the occurrence of “no flow” conditions at Bear Creek Dam. Releases would also be
managed to minimize the effects of high-flow velocities in downstream portions of Bear
Creek that contribute to erosion and bed load movement, especially during the fall
drawdown of the reservoir. If the dam were lowered under Alternative 3 or removed under
Alternative 4, the minimum-flow commitments would not apply, and TVA would consult with
USFWS to determine other means of conserving the endangered species in Bear Creek.
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Water Quality

Description of Water Quality Model

For this evaluation, several of the alternatives require modifying actual conditions, such as
the outflows (dam releases) and/or the reservoir pool elevations and determining the
impacts of these changes. Adjusting reservoir releases may alter the pool elevation during
some or all of the year and would change the residence time of water in the reservoir, which
influences several water quality constituents directly or indirectly. Temperature, DO, and
the production of algae are affected directly by residence time. The timing and degree of
thermal stratification is also related to timing of releases, reservoir depth, and residence
time. Large changes to the reservoir pool elevation, whether due to increased releases or a
lower target reservoir elevation, would also impact these water quality parameters.

Because these alternatives are not actual conditions for which there are measured data, a
water quality model is required to produce reasonable expected conditions when these
alternate operating scenarios are being evaluated.

A CE-QUAL-W2 water quality model (Cole and Buchak 1995) of Bear Creek Reservoir was
built and calibrated to analyze the impacts of alternative reservoir operation scenarios. The
model is described in Appendix H.

Alternative 1 - No Action

Under this alternative, reservoir storage would continue to vary in patterns similar to those
in the past, with a normal summer pool elevation of 576 feet and a winter pool elevation of
565 feet. Stratification would begin to occur in the springtime, and the water temperature in
the reservoir would vary normally, depending on the season, the weather, the amount of
rainfall, and the amount and temperature of water entering the reservoir. Reservoir surface
temperatures in the summer would approach or exceed 30 degrees Celsius (°C) (86°F) at
times, which is normal for any typical summer.

Water temperature and DO concentration profiles on three different dates in 2006 are
shown as Figure 18. The dates shown are May 15, July 15, and September 15. The
profiles for all three dates indicate a gradually decreasing temperature with increasing
depth. The May and September profiles show a lower level area of fairly uniform
temperature in the bottom half of the reservoir. The July profile indicates the greatest
temperature change from the top to the bottom of the reservoir of about 9°C. This is typical
for the entire summer season. The water temperature is most uniform in the winter, which
would be represented by a vertical line on the plot. In the spring and fall, the water
temperature varies by about 6°C (10.8°F) from top to bottom of the reservoir.

Also shown in Figure 18, DO concentrations in the reservoir follow a similar pattern to the
temperature profiles, with highest values being near the reservoir surface. There is a fairly
uniform area in the top few feet, and then the values decrease gradually with depth. The
DO profiles eventually reach zero near the bottom of the reservoir. The elevation at which
DO reaches zero increases as the year progresses, until the reservoir becomes destratified
in late fall. In the summer and fall, zero DO water occurs at a depth of about 10 feet.
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Higher DO values above 10 feet are due to algal activity in the photic® zone and the
presence of the thermocline (a boundary between the warm surface layer and the cooler
bottom portion of the reservoir), which inhibits mixing.

Alternative 2 - Modify Dam and Maintain Summer Pool Level of 576 Feet

There may be some impacts to water quality during the restoration/construction process
under Alternative 2. Once construction is complete, water quality would be approximately
the same as it was when the reservoir was previously operated at this level.

Alternative 3 - Lower Dam and Maintain Summer Pool Level of 565 Feet

As shown in Figure 19, the temperature and DO profiles predicted under Alternative 3 are
quite similar to those predicted for Alternatives 1 and 2. Implementation of Alternative 1 or
2 would provide for a deeper reservoir than Alternative 3. Therefore, the pool of low-DO
water as shown in the July and September portions of Figure 19 would be larger under
Alternative 1 or 2 than it would be under Alternative 3.

Alternative 4 - Remove Dam and Restore Former Creek Channel

Due to thermal stratification within the reservoir, anoxic conditions are usually present
during June through September, often encompassing all but the top few feet of the water
column. By removing the dam, thermal stratification would no longer develop. Additionally,
planktonic algal production would be suppressed by increased velocity and limited light as
the forest canopy develops. Although data are limited, this conclusion is supported by
recent physical and chemical data collected from the upstream riverine reach of Bear Creek
at BCM 89.4. Monthly sampling was conducted April through September 2006. The year
2006 was dry, resulting in the average flow from Upper Bear Creek Dam from April through
October ranking second lowest of the last 18 years of record. Generally, dry conditions are
more likely to result in lower DO and higher water temperatures. However, temperature
and DO met the State of Alabama’s Water Quality Standards for all water body categories
(e.g., public water supply, swimming, fish, and wildlife, etc.).

Additionally, TVA conducted IBI assessments upstream of Bear Creek Reservoir at BCMs
89.4 and 104.8 in 2002, 2003, and 2004. The IBI assesses environmental quality of a
stream by applying ecologically based metrics to the resident fish community. The IBI
annual scores for BCM 89.4 ranged from 42 to 44 and indicate the fish community was in
fair condition. The IBI scores for BCM 104.8 ranged from 44 to 50 indicating the fish
community was in fair to good condition. These data indicate that Bear Creek would meet
designated uses following implementation of Alternative 4.

Summary
During the summer and early fall when the reservoir is stratified, there would be greater

volume of water in the zone on the bottom portion of the reservoir below the thermocline
(hypolimnion) characterized by cooler temperature with little DO under Alternatives 1 and 2
compared to Alternative 3. There would also be a larger volume of water above the
thermocline (epilimnion) characterized by warmer temperatures with high DO under

’ The photic zone is the upper portion of the water column in which there is sufficient sunlight to allow
plant (including algae) growth.
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Alternatives 1 and 2 as compared to Alternative 3. Because of the smaller volume of low-
DO water likely under Alternative 3 as compared to Alternatives 1 and 2, the period of low
DO conditions might be less under Alternative 3.

Water quality under Alternative 4 would be characterized by riverine conditions in which
there would generally be no anoxic conditions, but summer temperatures would be warmer
than in the lower parts of the reservoir and in the channel downstream of the dam site.

Sediment

Alternative 1 - No Action

Provided there is no dam failure, sediment dredging and disposal would not occur under
this alternative. Thus, no new sediment-related impacts or costs are associated with the
implementation of this alternative. Likewise, no effects related to sediment toxicity are
anticipated. Return of the pool elevation to the former summer pool would cause previous
reservoir shoreline erosion rates to resume.

If dam failure were to occur under this alternative, there could be substantial downstream
sedimentation from the release of eroded dam fill material and sediment that has
accumulated in the reservoir pool. However, the amount of sediment transported
downstream would depend on the rate of dam failure. If the failure occurred slowly and the
velocity of the escaping water were low, sediment transport would also be low. Conversely,
a rapid failure with high release rates would transport large amounts of sediment
downstream. Downstream channel erosion is influenced by the same factors.

Alternative 2 - Modify Dam and Maintain Summer Pool Level of 576 Feet

In-place dam modification or repairs would cause some erosion and would generate some
sediment during the construction process. This would be controlled by application of
construction BMPs. No other changes in existing sediment-related effects would take
place, and previous rates of shoreline erosion would resume.

These efforts would minimize sediment discharge, but some short-term impacts from
movement of sediment could be expected downstream of the dam and construction site.
Under this alternative, there would be no dredging of sediment or disposal of sediments.
Therefore, no toxic impacts from sediment disposal are associated with this alternative.

Alternative 3 - Lower Dam and Maintain Summer Pool Level of 565 Feet

Dam modification would cause some erosion during the construction process. This would
be temporary, and would be controlled by application of appropriate construction BMPs.
The lower pool elevation would place the wave impact zone on the reservoir shoreline at
the historic winter pool elevation. Most of the shoreline that would be subject to wave
action has already been eroded down to rock or gravel; thus, existing shoreline erosion
rates would likely be reduced under this option.

The smaller reservoir pool would be less effective at regulating high flows. Thus, the
potential frequency, duration, and magnitude of floods would be increased with the reduced
reservoir capacity under this alternative. Because the dam and reservoir pool would remain
in place and acting as a sediment sink, the upstream sediment supply would remain
constant, while sediment transport capacity increased. As explained in Section 3.1, the
form of a stream channel evolves to balance sediment transport capacity and sediment
supply. Between the dam and the floodway, the increase in transport capacity with no
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increase in sediment supply would increase the probability of channel erosion, and also
downcutting, bank over-steepening, and bank failure. In the section of Bear Creek with the
floodway, there is probably enough erosion taking place in the floodway, creek channel,
and upland areas to compensate for the increase in transport capacity, and the channel
erosion would be accelerated somewhat by the higher storm flows. Because of the
relatively infrequent occurrence of higher flows, none of these impacts would likely be large,
and would likely not affect the channel downstream of the floodway.

Potential effects related to sediment toxicity from implementing Alternative 3 would be the
same as those anticipated under Alternative 2, as neither alternative involves sediment
dredging or disposal.

Alternative 4 - Remove Dam and Restore Former Creek Channel

Dam removal would generate some sediment during demolition. This would be temporary,
and would be controlled by application of appropriate BMPs. Removal of the dam and
draining of the reservoir pool would expose large areas of bare soil currently under the pool.
In order to prevent excessive erosion, this area would be stabilized promptly. Stabilization
would likely consist primarily of hydraulic application of mulch and seed to 375 acres
covered by the current pool. In addition, the stream channel would be hydraulically
dredged at the same time the pool was lowered.

There would be some downstream impacts during demolition and stabilization. Although
efforts would be made to minimize impacts, some sediment would be discharged during
dredging and dewatering of in-place sediment. Stabilization would not reach its full
effectiveness for a few years as root systems became established. There would likely be
little impact to stability of creek channels downstream of the dam that are currently stable,
because restoration of natural sediment flow should balance a return to the higher peak
flows of more natural hydrologic conditions. Less-stable sections of the stream are
influenced more by local land use and the existence of the floodway than by the dam. Bank
erosion in currently unstable stream segments would likely accelerate somewhat by the
higher peak flows that would occur without the peak-flow regulation provided by the dam.

Disposal of dredged material under this alternative would be at an upland disposal site.
Testing revealed that a RCRA-approved disposal site is not required. No impacts from
disposal of sediment containing toxic materials are expected under this alternative.

Groundwater

Alternative 1 — No Action

If the reservoir were operated as originally designed, groundwater levels are expected to
fluctuate within normal ranges experienced since the reservoir was created. No new or
adverse effects to groundwater are expected under this alternative absent dam failure.
However, if dam failure should occur, groundwater levels in the immediate area of the
reservoir would likely return to approximate preimpoundment levels, depending upon the
extent of the dam failure. Because there are no local residents that rely on groundwater
wells, potential effects to local drinking water supplies would be minimal and insignificant.

Alternative 2 — Modify Dam and Restore Summer Pool Level of 576 Feet

During construction under this alternative, the reservoir would be maintained at levels
essentially the same as current conditions. Following construction, reservoir levels would
be returned to the original operating levels. Thus, groundwater levels would return to
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normal levels, and would generally fluctuate within the range experienced since the
reservoir was created. No additional direct effects to groundwater availability are
anticipated under Alternative 2. In addition, no long-term groundwater impacts or mitigation
costs are expected for this alternative.

Alternative 3 — Lower Dam and Maintain Summer Pool Level of 565 Feet

Maintaining year-round pool at elevation 565 (normal winter pool) would have minimal
effects on local groundwater levels because the pool level is within range of current/past
reservoir operations. No groundwater impacts or mitigation costs are expected under
Alternative 3.

Alternative 4 — Remove Dam and Restore Former Creek Channel

Groundwater levels in the reservoir vicinity would revert to preimpoundment ranges under
this alternative. The Bangor Limestone aquifer would be most affected because it lies
directly beneath Bear Creek, and it is in hydraulic communication with the stream
(reservoir). Head declines in the Bangor would be greatest near the impoundment and
would decrease with distance from the reservoir. Assuming dam construction required
lowering the reservoir from its current level of 565 feet to natural stream level of about 545
feet, hydraulic analysis of the stream-aquifer system indicates groundwater head declines
in the Bangor aquifer would approach 20 feet near the impoundment and decrease to less
than 10 feet at a distance of 1 mile (i.e., approximate limit of the well survey region). Two
wells completed in the Bangor were identified within the well survey area; however, neither
well is currently used because the owner now relies on public water supply. Beyond a
distance of 1 mile from the reservoir, groundwater level declines of less than 10 feet might
occur in the Bangor aquifer. Head declines of this magnitude should be sustainable by any
Bangor wells that might exist outside the well survey area without impairment of well
performance. Therefore, no adverse impacts to local groundwater users in the area are
expected during the dam restoration period.

All residents within 1 mile of the reservoir currently use public water provided by local
utilities. Although several residents have existing wells, none of these wells are currently
used. No adverse effects to existing water users are anticipated, and no mitigation cost is
expected under this alternative.

Municipal and Industrial Water Use Water Quality Considerations

The modeled temperature and DO values at the Franklin County Water intake site for
Alternatives 1, 2, and 3 as a function of depth are shown as Figure 20. The centerline of
the FCWSA intakes is also shown in Figure 20.

The modeled temperature and DO profiles under Alternatives 1, 2, and 3 using 2006
hydrology data are shown as Figure 21. 2006 was a very dry year in which the reservoir
could not be kept at full pool. This is representative of extreme drought conditions that
might occur less than 10 percent of the time. The FCWSA intake elevations (intake
centerline) are shown on Figure 20, also as a function of depth assuming a full reservoir
pool (surface elevation 576 for Alternatives 1 and 2 and elevation 565 for Alternative 3).
Withdrawal under this condition during July-September would have to have been from the
lower intake, as the upper intake was dry.
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Alternative 1 - No Action

Under Alternative 1 (and absent a dam failure), the summer reservoir surface elevation
would, on average, be at about elevation 573 to 576. Under this alternative, the FCWSA
can choose between two intake levels. The first is about 5 feet below the surface, and the
second is about 18 feet below the surface. Two intake levels provide flexibility to the
FCWSA to select the withdrawal zone with the preferred water quality. FCWSA'’s objective
is to minimize the intake of algae and dissolved species such as iron and manganese. High
algae concentrations occur near the surface in the photic zone where light is available (the
photic zone is generally about 5 to 10 feet deep). Elevated concentrations of dissolved iron
and manganese occur in zones of low DO concentration (anoxic). When the reservoir
bottom is devoid of oxygen, biochemical reactions take place that mobilize particulate
species such as iron, manganese, and sulfur from the bottom sediments. The anoxic
conditions facilitate the change of these species to soluble forms that then migrate from the
sediments up the water column as the summer progresses. In the summer, the FCWSA
also tries to withdraw water with the lowest temperature possible.

In May, the temperature and DO are relatively uniform, and the water quality at both intake
depths is likely to be about the same. By July, the lower intake would be located in low DO
water where anoxic products such as dissolved iron and manganese could be elevated in
concentration. In July, the upper intake appears to be in a zone of high DO where
dissolved iron and manganese concentrations would be expected to be low and the intake
appears to be at the bottom of the photic zone as indicated by the spike in DO
concentration due to algal activity. Algae concentrations are generally lowest in the photic
zone at its bottom. FCWSA could choose the upper intake for withdrawal in July. However,
if the anoxic products had not made their way from the sediments to the lower intake level
yet, the lower intake might be preferable because it would be well below the surface layer
where the concentration of algae would be highest and the temperature would be cooler
than the temperature at the upper outlet.

By September, concentrations of dissolved iron and manganese would likely be elevated at
the lower intake (zero DO for at least two months) under Alternative 1. The upper intake is
still located in a zone of high DO, which suggests low concentrations of dissolved iron and
manganese. In addition, the lower intake is still at the bottom of the photic zone, so
withdrawal at this location might still avoid high concentrations of algae. Therefore, by
September, FCWSA would likely choose the upper intake for withdrawal especially because
there would be small temperature differences between the upper and the lower intake.

No additional costs for modifying the FCWSA intake and treatment plant would be incurred
under this alternative provided the dam remains intact. However, if the dam were to fail,
FCWSA would likely not be able to withdraw water without extending its intake as
discussed under Alternative 4. Other potential effects to water quality under a dam failure
scenario would be similar to those described under Alternative 4 below.

Alternative 2 - Modify Dam and Maintain Summer Pool Level of 576 Feet

Long-term water quality considerations and intake operation under Alternative 2 would be
very similar to those under Alternative 1, provided the dam does not fail. However, under
Alternative 2, normal winter pool would be increased to 566 feet. This would provide
additional flexibility in the operation of the FCWSA intake. No additional costs would be
associated with this alternative.
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Alternative 3 - Lower Dam and Maintain Summer Pool Level of 565 Feet

Under Alternative 3 and with FCWSA'’s existing intake configuration, withdrawal would be
limited to the lower intake because the full pool water surface would be about 565 feet or
about 6 feet under the upper intake elevation as shown on Figures 20 and 21. Although
this intake level appears to avoid low DO water where elevated concentrations of dissolved
iron and manganese are expected, it lies at about middepth of the photic zone where algae
concentrations could be elevated. In addition, because water would be drawn off near the
surface under Alternative 3, the withdrawal temperature under Alternative 3 would likely be
higher than for Alternatives 1 and 2. FCWSA prefers cooler water temperature during the
summer.

Water quality monitoring conducted by TVA during 2006 when the reservoir was operated
between elevation 565 and 568 indicates that manganese, iron, alkalinity, and pH values
could exceed the average and maximum values utilized during the design of the water
treatment plant. However, during the 2006 water quality monitoring period, FCWSA did not
report any problems associated with these parameters. Therefore, the treatment plant
would likely be able to continue to provide effective treatment.

Turbidity was a concern for FCWSA during the 2006 water quality monitoring period.
Turbidity spikes approximately 1-1.5 days after substantial rain events. Turbidity spikes
typically last 24 hours, and peaked at nearly 300 nephelometric turbidity units (NTU) at
times. The plant was designed to handle slightly more than 68 NTU. This problem can be
rectified by:

¢ Installing an equalization basin at the treatment plant site. This provides a time lag
to allow leveling out of the spike before the raw water enters the treatment plant.

¢ Adding an additional operator at the treatment plant. FCWSA currently employs one
operator. Having an additional operator could provide 24-hour supervision of
conditions in the raw water, and allow a quicker response if conditions worsen.

FCWSA'’s pumping costs would increase because of a lower reservoir level throughout the
year compared to operation under Alternatives 1 and 2.

Anticipated costs:
e Increased pumping costs, $5,000/year

¢ Increased treatment costs, $80,000 per year, if new processes are not implemented
(based on an increase of 232 NTU and withdrawal of 5 MGD)

e Equalization basin, $700,000

e Hiring an additional operator for the water treatment plant, $30,000/year

Alternative 4 - Remove Dam and Restore Former Creek Channel

Adoption of this alternative would require a new intake infrastructure. Dissolved iron and
manganese would likely not be a problem for the treatment plant under this alternative, but
turbidity spikes during storm events would be higher than under the other alternatives
because there would be no retention pool to settle out some of the particulate material.
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Algae concentrations could be lower under this alternative than those expected under
Alternative 3.

Under this alternative, water elevations at the current FCWSA water intake site would not
be adequate for pumping. This could be rectified through the extension of the water intake
into the creek channel, construction of a weir just downstream of the intake and changes in
Upper Bear Creek Dam operations, or the construction of an alternative intake and
associated piping on Little Bear Creek Reservoir.

Weir Construction

FCWSA would be required to extend the existing intake pipeline to the bottom of the Bear
Creek channel. Weir construction would provide a surface water elevation of 547 feet
(channel bottom is 542 feet). This would provide enough head for the intake to withdraw
water. Although turbidity could increase, it could be offset by additional chemical
application, hiring an additional operator, and/or process modification.

Anticipated costs:
e Weir, $700,000-$1,000,000
e Extension of intake structure to operate at 547 feet msl, $750,000
e Increased pumping costs, $12,000/year
e Equalization basin, $700,000

e Hiring an additional operator for the water treatment plant, $30,000/year

Intake on Little Bear Creek Reservoir

Little Bear Creek Reservoir could be utilized as an alternative source of raw water for
FCWSA. This alternative would limit future growth for FCWSA, as only 2 MGD can be
withdrawn from the reservoir without affecting the reservoir levels.

Anticipated costs:

e Piping, $5,000,000 (based on 18-inch ductile iron piping and installation costs, total
length of 38,000 feet)

e Raw water pump station, $2,000,000 (confirmed by FCWSA to be same design as
current pump station and using previous design costs with cost escalator applied)

e Contingency, $2,000,000 (based on 30 percent)

These estimates do not include the cost of acquiring easements.

Summary

Adoption of Alternative 2 would result in the least impacts to FCWSA operations because
the water treatment plant is designed for the water quality and level associated with
Alternative 2. The 1-foot increase in the winter pool level under Alternative 2 would also
provide flexibility to operating the FCWSA intake. Because of the increased winter pool
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level under Alternative 2, turbidity would be reduced slightly, which would improve water
quality at the FCWSA intake. In addition, implementation of Alternative 2 would allow for
the use of two intakes, thereby offering FCWSA a choice of drawing farther below the
surface where water quality would likely be better, at least for a portion of the year. This
water is lower in temperature and algae than the water drawn only from near the surface as
required under Alternative 3. Implementation of Alternative 2 would also offer a buffer to
turbidity spikes during storms. The performance of the treatment plant with water under
Alternatives 3 and 4 is uncertain, and adoption of either of these alternatives would require
a substantial investment to maintain adequate capacity and quality.

4.2. Aquatic Ecology

Some existing conditions would not be changed in Bear Creek regardless of the alternative
adopted. The condition of Bear Creek downstream of Bear Creek Dam is impacted by
several factors, including water quality problems caused by the existence of the Bear Creek
Floodway (primarily low DO levels) and sedimentation resulting from poor land use
practices such as agriculture and forestry along Bear Creek and its tributaries. This area is
also affected by nonpoint source discharges of pollutants and municipal wastewater
treatment discharges (McGregor et al. 1996; McGregor 2003; McGregor and Cook 2004;
McGregor and Garner 2004; Phillips and Johnston 2004). Ongoing issues stemming from
the presence of the floodway and from land use and water use practices downstream of
Bear Creek Dam would likely continue at current levels under any alternative. Current
sources of impact to aquatic communities in Bear Creek unrelated to Bear Creek Dam
operations would continue at current levels.

Alternative 1 - No Action

The current interim operational elevation (568 feet) represents a loss of approximately 235
acres (34 percent) of reservoir habitat typically available for sport fish and other aquatic life
when compared to operating the reservoir at a normal summer pool elevation of 576.
However, despite reduced habitat availability, fisheries data indicate that the Bear Creek
fishery has apparently not been negatively affected by the current lowered pool levels. Fish
catch rates, densities, and general health conditions are comparable to or better than past
ratings. A return to normal reservoir levels would return aquatic habitat to normal ranges.
No significant changes to habitat conditions or aquatic communities in Bear Creek
downstream of Bear Creek Dam are likely to occur under this alternative absent dam
failure.

Because dam failure is most likely to occur only under severe flooding conditions (500-year
flood event), flow conditions during a 500-year flood, especially velocities, would result in
major instream disturbance (erosion and bed load mobilization) unrelated to the dam
failure. The additional impacts to aquatic communities from dam failure are not anticipated
to be significantly different from the impacts of the flooding itself.

Alternative 2 - Modify Dam and Maintain Summer Pool Level of 576 Feet

If the actions proposed under Alternative 2 were undertaken, there would only be minimal
impacts to fisheries’ resources and aquatic communities in Bear Creek Reservoir.
Reservoir fish populations may experience a short-term increase following refill. The
amount of terrestrial vegetation currently growing in the drawdown zone of the reservoir
could temporarily increase productivity in the reservoir and provide more cover for fish
(“new reservoir effect”’). Reservoir fisheries are expected to stabilize and return to levels
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found under normal operations. No significant adverse changes to habitat conditions or
aquatic communities in Bear Creek downstream of Bear Creek Dam would occur under this
alternative.

Alternative 3 - Lower Dam and Maintain Summer Pool Level of 565 Feet

As stated above, the current operational summer elevation (568 feet) represents a
reduction of approximately 235 surface acres (34 percent) of reservoir typically available for
spring sport fish spawning as compared to normal summer pool. Lowering the reservoir
elevation to 565 feet would result in a reservoir pool of about 375 surface acres, a reduction
in surface area of about 45 percent compared to normal summer pool. Fisheries data
indicate that the Bear Creek fishery has apparently not been affected negatively by the
lowered pool levels. Because the pool elevation is maintained at 565 feet during the winter
months under current operations, no additional impacts are anticipated as a result of
maintaining reservoir levels at 565 feet year-round.

Under Alternative 3, retention time of water in the reservoir would decrease, and some
water quality problems (especially low DO) may be lessened. Loss of available habitat may
have long-term negative effects on the fishery, but these effects are not yet evident.

Fishing pressure on the resource may increase because anglers would be concentrated on
fewer surface acres of the reservoir.

Because Bear Creek Reservoir would be operated as a run-of-the-river dam under this
alternative, outflow water quality from the dam would likely be improved, and hydrology
downstream of the dam would more closely resemble natural conditions. Bear Creek would
tend to experience higher flows during the spring and lower streamflow conditions during
the late fall and winter. Adoption of this alternative would likely improve water quality and
in-stream habitat conditions downstream of Bear Creek Dam. Because of the improved
conditions, the warm-water fishery that existed in the area prior to dam construction would
likely be improved. These improvements would result in a corresponding improvement in
the quality of the aquatic communities in Bear Creek downstream of the dam.

Alternative 4 - Remove Dam and Restore Former Creek Channel

Removal of the dam would result in the permanent loss of the reservoir fishery in Bear
Creek Reservoir. Because the creek would eventually become stabilized and return to a
“naturalized” condition, it would no longer support a reservoir fishery. The reservoir fishery
would be replaced with a warm-water stream fishery.

Because the dam would be removed under this alternative, Bear Creek would more closely
resemble unimpounded streams in the region. Adoption of this alternative would result in
improved water quality and in-stream habitat conditions downstream of Bear Creek Dam.
These improvements would result in a corresponding improvement in the quality of the
aquatic communities in Bear Creek.

4.3. Wetlands

Implementation of any of the alternatives would involve potential impacts to wetlands;
however, the context and intensity of those impacts would vary. Although there would be
adverse impacts to relatively uncommon wetland types associated with Alternatives 1 and
2, there would be a natural regeneration of wetlands over time, and overall effects to
wetland resources in the project area would be insignificant. Adoption and implementation
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of Alternative 3 would retain existing scrub-shrub and emergent wetlands that have
developed within the reservoir over the last three growing seasons due to the reduced
reservoir pool. Thus, under Alternative 3 there would be an overall positive effect to
particularly unique wetland habitats within the project area. Under Alternative 4, some new
riparian wetland areas would develop along the reestablished Bear Creek channel.
Potentially, there would be some minor loss of forested wetland habitat, but this loss within
the context of forested wetlands present in the project area would be insignificant.

Alternative 1 - No Action

Under Alternative 1, the dam would be operated as designed, and reservoir levels would
return to historic operating levels. Thus, those wetlands that have developed along the
reservoir shoreline (at about elevation 565 to 568) as a result of lowered summer pool
levels would be inundated. However, wetter soil conditions along the shoreline during the
summer months, when the reservoir would be at normal summer pool, would likely
stimulate the formation of wetlands in suitable areas. This would essentially be equivalent
to a return to former conditions present prior to the lowering of the reservoir.

If the dam were to fail, reservoir levels would drop, and existing reservoir wetlands would
assume more upland characteristics. Depending on the magnitude of the dam failure,
some new wetlands would likely become established within the previous reservoir area in
remaining shallow-water areas or other areas with proper hydrological conditions.
Downstream, existing wetlands would be inundated to the point that some wetland acreage
could be lost. However, flooding from dam failure would be of short duration, and most
wetland areas are expected to withstand such events. Additional wetlands could develop
along the natural margins of the creek channel.

Alternative 2 - Modify Dam and Maintain Summer Pool Level of 576 Feet

During construction, reservoir pool levels could fall about 3 feet below current summer pool
levels (i.e., from 568, currently, to 565 feet). Scrub-shrub and emergent wetland habitats
that have developed between the 568-foot and 565-foot contours during the current
operating regime would persist during construction.

When normal operation resumes following construction, long-term wetland impacts would
result in the loss of approximately 77 acres of scrub-shrub, emergent, and aquatic bed/flats
wetland habitat, which are relatively uncommon wetland types in the study area. As the
reservoir fills to the 576-foot contour, those wetlands that have developed around the
reservoir margin would be covered. However, scrub-shrub and emergent wetland habitat
types respond relatively quickly to shifts in hydrology. Ponds and forested wetlands located
in the upper reaches of the reservoir would not be affected significantly. Thus, potential
effects to in-reservoir wetlands would be insignificant, as regeneration is expected to offset
the loss of these wetland types. No potential impacts to wetlands within the downstream
flood zone are anticipated on either a short-term or long-term basis under this alternative.

Alternative 3 - Lower Dam and Maintain Summer Pool Level of 565 Feet

Under Alternative 3, the additional areas of scrub-shrub and emergent wetland habitat that
have developed during the current operating regime would remain relatively unaffected.
Forested wetland habitats and ponds would be affected to a minor extent by the slight
change in hydrology. However, the amount of forested wetlands impacted relative to the
amount of forested wetlands present in the project area would not be significant. Although
there would be some minor alteration in hydrologic conditions downstream of the dam in the
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flood zone, no significant impacts to downstream wetland resources are expected. Overall,
adoption of this alternative would not result in a significant impact to wetland resources.

Alternative 4 - Remove Dam and Restore Former Creek Channel

If Alternative 4 were implemented, some negative short-term impacts would occur, as the
77 acres of existing scrub-shrub and emergent wetlands that have developed on exposed
shorelines would decline in extent and quality. As the creek returns to a “naturalized”
channel with a more natural flooding regime, riverine wetlands are expected to develop
along the reestablished creek channel. Within the downstream flood zone, additional
wetlands are likely to become established. Thus, any immediate wetland losses would be
offset over time by long-term increases in floodplain/riverine wetlands. Overall, adoption of
this alternative would result in a positive effect to wetland resources.

4.4, Flood Risk and Floodplains

Available cross sections of floodplain areas were used to estimate the acres of land
potentially flooded under each alternative. Another aspect of flood frequency is time of
year. The Bear Creek watershed is much more likely to produce high discharges in the
winter and spring than in the summer. When evaluating crop damages, the lower
frequency floods (two-year, five-year, etc.) were used because these are the floods that first
exceed the flow-carrying capacity of the natural creek and floodway channels and begin
flooding agricultural lands. Once the floodwaters inundate the agricultural lands, some
flood damages are possible. In addition, these events occur often enough to impact or
prevent the use of lands for agriculture. Larger flood events, such as the 100- and 500-year
floods, inundate large areas to a significant depth, and protecting crops from these large
floods is generally not economically feasible.

Alternative 1 - No Action

TVA is concerned about the integrity of Bear Creek Dam when the headwater elevation
surpasses the design summer pool elevation of 576 feet. The two-year flood elevation
upstream of Bear Creek Dam would be elevation 604.6. Although failure is not certain at
any particular elevation, failure of the dam under Alternative 1 was assumed because this
would provide conservative estimates of the potential flood impacts downstream of Bear
Creek Dam.

Under current operations, the 100-year flood elevation at the base of Bear Creek Dam is
568.7 feet. At Red Bay (BCM 59.57) and at the end of the floodway channel (BCM 41.96),
the 100-year flood elevations are 519.0 and 486.4, respectively. Currently, the 500-year
flood elevations for these three sites are 574.1, 520.1, and 491.4, respectively. If the dam
were to fail during a 500-year flood event, the extra water from the reservoir would provide
an additional surge of water to the downstream flooding. In the event Bear Creek Dam
failed during a 500-year flood event, the flood elevation immediately downstream of the
dam would be 608.9 feet. At Red Bay, the flood level would be 528.6, and at the end of the
floodway, the flood elevation would be 504.8 feet.

During a 500-year flood with concurrent dam failure, 124 structures would be impacted.
Damage to these structures during a 500-year flood with concurrent dam failure is
estimated at $3 million. Because of the greater depths and high velocities associated with
a dam failure, agricultural losses could be extreme. The extent of damage would depend
on the time of year and specific crop values; however, an estimated 11,400 acres would be
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flooded between the dam and the downstream end of the floodway channel. Potential
impacts to bridges and/or roadways would be substantially higher than those under any of
the other alternatives because of the large increases in flood flows and velocities.

Alternative 2 - Modify Dam and Maintain Summer Pool Level of 576 Feet

Under this alternative, Bear Creek Dam would be repaired, rebuilt, or replaced in essentially
the same place and operated with a summer pool elevation of 576 feet and a winter pool
elevation of 566 feet. This operation strategy would be similar to the one used before
operations were modified in 2005 because of leakage and dam safety concerns. After
completion of the project, the dam would be expected to withstand high headwater
elevations safely without failure. As a result of the operation of Bear Creek Dam and the
associated flood storage, the 100-year flood elevations with the repaired, rebuilt, or
replaced dam would vary from 568.7 immediately downstream of Bear Creek Dam, to 519.0
at Red Bay, to 486.4 at the downstream end of the floodway channel (BCM 41.96). The
500-year flood elevations would vary from 574.1 at the downstream of Bear Creek Dam, to
520.1 at Red Bay, to 491.4 at the downstream end of the floodway channel.

Under Alternative 2, 11 structures (i.e., residences, commercial buildings, etc.) would be
impacted during the 500-year flood with an estimated $122,000 in flood damages. Detailed
information about agriculture within the Bear Creek floodplain has not been maintained
since the floodway channel and dam were first built in the late 1960s. At that time, the
average annual benefit from the combined project was about $281,000 ($2 million in 2005
dollars); the benefit has gradually increased as more land has been farmed as a result of
the reduced flooding. Much of this increase in the amount of land used for agriculture has
been in the vicinity of the bridge at BCM 47.18 (County Road 993).

Because there is minimal farming in the winter, flows for the crop-growing season, March to
October, were evaluated. These values are indicated below for Alternative 2: The
estimated flows are:

e 2-Year Crop Season Flood = 1,900 cfs
. 5-Year Crop Season Flood = 2,100 cfs
e 10-Year Crop Season Flood = 5,200 cfs

The majority of the farmed area that benefits from the reduced flooding potential is the wide
floodplain that lies between BCM 42 and BCM 67. In this area, the number of acres flooded
was estimated for a range of discharge values and is shown on Figure 22.
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Estimates based on Figure 22 and the crop season flows listed above indicate that about
50 acres would be flooded by the two-year crop season flood with the dam. The five-year
crop season flood would flood an estimated 60 acres, and the 10-year crop season flood
would flood an estimated 2,150 acres.

Concerns have been expressed over the potential impacts to downstream bridges under
the different alternatives. Under Alternative 2, the operation of Bear Creek Dam would
return to “normal.” As a result, the flows from the dam would be equal to those used for the
design of downstream bridges, and there would be no adverse impacts to these bridges as
a result of the adoption of Alternative 2. Information regarding the overtopping of the roads

and/or bridges along with the velocities is provided below in Table 20.

Table 20. Bridge and/or Roadway Overtopping and Flow Velocities - Alternative 2
100-Year Flood 500-Year Flood
Bru_:lge Description Overtop_plng Elevation | Depth CElEE gy Elevation | Depth ety
Mile Elevation (feet) (feet)' (feet/ (feet) (feet)' (feet/
second) second)
71.89 Old CROJLOd” Gin 563.5 558.9 46 6.4 563.5 0.0 7.8
68.78 County Road 23 555.7 550.1 -5.6 5.6 552.8 -2.9 7.2
61.30 State Route 24 530.5 524 .1 -6.4 7.1 525.3 -5.2 8.2
56.75 County Road 11 518.0 513.4 4.6 5.3 515.1 -2.9 6.2
47.18 County Road 993 489.8 492.0 2.2 6.9 493.6 3.8 7.2
41.72 County Road 86 488.8 485.9 2.9 4.0 490.9 2.1 4.8
39.10 County Road 75 481.8 480.2 -1.6 7.2 485.7 3.9 9.1

'Negative values of depth indicate non-overtopping.

Alternative 3 - Lower Dam and Maintain Summer Pool Level of 565 Feet

Under this alternative, Bear Creek Dam would be partially removed and stabilized to
maintain the upstream pool level at 565 feet. The modified dam would safely pass flood
elevations without failure. The 100-year flood elevations would vary from 574.6
immediately downstream of Bear Creek Dam, to 520.1 at Red Bay, to 491.4 at the
downstream end of the floodway channel (BCM 41.96). The 500-year flood elevations
would vary from 580.7 at the downstream of Bear Creek Dam, to 521.6 at Red Bay, to
496.3 at the downstream end of the floodway channel. These flood elevations are provided
in Appendix I.

Under Alternative 3, 23 structures would be impacted during the 500-year flood with an
estimated $331,000 in flood damages. As with Alternative 2, the acreage of farmland was
estimated instead of the dollar value of the agricultural flood damage. Estimated flood flows
during the March to October crop growing season for Alternative 3 are:

e 2-Year Crop Season Flood = 3,900 cfs
. 5-Year Crop Season Flood = 9,000 cfs
e 10-Year Crop Season Flood = 13,500 cfs

Using Figure 22 and discharges listed above, we estimate that about 300 acres would be
flooded by the two-year crop season flood with the lower dam, the five-year crop season
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flood would flood an estimated 4,600 acres, and the 10-year crop season flood would flood
an estimated 5,750 acres.

In regard to potential impacts to downstream bridges, increased discharges could result in
erosion problems because of the increased volume of water and flow velocities. This
information is provided below in Table 21.

Table 21. Bridge and/or Roadway Overtopping and Flow Velocities - Alternative 3
100-Year Flood 500-Year Flood
Bridge o Overtoppin i i
i Description PPING | Elevation Depth Velocity | £)0vation Depth welfeely
Mile Elevation ; (feet/ ; (feet/
(feet) (feet)' | cocon d) (feet) (feet)' | <ocon d)
7189 | ©OldCoton Gin 563.5 563.9 0.4 7.9 568.8 5.3 8.4
68.78 | County Road 23 555.7 553.0 2.7 7.4 556.6 0.9 11.4
61.30 State Route 24 530.5 525.5 -5.1 8.2 526.8 -3.7 9.2
56.75 | County Road 11 518.0 515.3 2.7 6.3 517.8 0.2 6.8
47.18 | County Road 993 489.8 493.7 3.9 7.3 497.5 7.7 4.6
41.72 County Road 86 488.8 490.9 2.1 4.9 4955 6.7 6.2
39.10 | County Road 75 481.8 485.5 3.7 9.1 490.0 8.2 10.3

'Negative values of depth indicate non-overtopping

The potential for increased erosion would exist because of the increased depth of bridge

and roadway overtopping and the increased velocity at bridge piers. In order to determine
actual impacts, it would take further study to determine if a problem would exist. Some of
the increased overtopping would actually lower the velocity through the bridge. A review of
each bridge design would likely be required if Alternative 3 were selected as the preferred
alternative.

Alternative 4 - Remove Dam and Restore Former Creek Channel
Under this alternative, parts or all of Bear Creek Dam would be removed from the floodplain
and the area would be restored to predam conditions. The 100-year flood elevations
downstream of the former Bear Creek Dam site would vary from 575.9 at BCM 74.6, to
520.4 at Red Bay, to 492.3 at the downstream end of the floodway channel. The 500-year
flood elevations with the dam removed would vary from 581.5 at BCM 74.6, to 521.8 at Red
Bay, to 496.8 at the downstream end of the floodway channel.

Under Alternative 4, 25 structures would be impacted during the 500-year flood with an
estimated $355,000 in flood damages. Estimated flood flows during the March to October
crop growing season under Alternative 4 are:

2-Year Crop Season Flood
5-Year Crop Season Flood
10-Year Crop Season Flood

4,200 cfs
10,000 cfs
14,500 cfs

Using information in Figure 22 and discharges listed above, we estimate that about 750

acres would be flooded by the two-year crop season flood without the dam, the five-year

crop season flood would flood an estimated 5,300 acres, and the 10-year crop season flood
would flood an estimated 5,900 acres. Increased discharges could result in erosion
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problems at downstream bridges because of the increased volume of water and flow
velocities. This information is provided below in Table 22.

Table 22. Bridge and/or Roadway Overtopping and Flow Velocities - Alternative 4
100-Year Flood 500-Year Flood
Bridge A Overtopping . Velocity . Velocity
Mile Description Elevation Elevation Deptt11 (feet/ Elevation Deptl: (feet/
(feet) (feet) second) (feet) (feet) second)
71.89 | Old Cotton Gin 563.5 564.9 14 8.0 569.3 5.8 8.6
Road
68.78 | County Road 23 555.7 553.6 2.1 7.7 556.2 0.5 9.8
61.30 State Route 24 530.5 525.7 -4.8 8.4 527.1 -3.4 9.4
56.75 | County Road 11 518.0 515.6 2.4 6.4 517.4 0.6 7.4
47.18 | County Road 993 489.8 494.3 4.5 6.8 498.0 8.2 4.4
4172 | County Road 86 488.8 4917 2.9 55 496.1 7.3 6.4
39.10 | County Road 75 481.8 486.3 4.5 9.1 490.4 8.6 10.5

'Negative values of depth indicate non-overtopping

The potential for increased erosion would exist because of the increased depth of bridge
and roadway overtopping and the increased velocity at bridge piers; however, some of the

increased overtopping would lower the velocity through the bridge.

Comparison of Alternatives
Flood elevations under current conditions and those anticipated under Alternatives 2, 3, and

4 are summarized in Table 23. Under Alternative 1, the possibility exists for the failure of

Bear Creek Dam. TVA has determined that the possible failure of Bear Creek Dam under
these conditions is not acceptable and, therefore, “No Action” is not a viable alternative.
Proposed dam repairs under Alternative 2 would return the dam operation to its original
design. The downstream flooding impacts associated with this alternative would be the
same as those that existed before TVA modified Bear Creek Dam operations in 2005.
Under Alternative 3 - Lower Dam and Maintain Summer Pool Level of 565 Feet, the 100-
and 500-year flood elevations downstream of the dam would be higher than those expected
under Alternative 2. The number of structures impacted would increase from 11 to 23, and
the total dollar damages would increase from $122,000 to $331,000. The crop season
flows would increase, and the potential acreage flooded would also increase from those
under Alternative 2. In addition, higher flows could have a negative impact on downstream
bridges and roadways due to overtopping and increases in flow velocities.
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Table 23. Flood Elevations at Various Locations on Bear Creek

Downstream Location
. Flood
Alternative Frequency | Bear Creek Dam Red Bay Sud 8;::::;?‘"”
(BCM 74.6) (BCM 59.57) (BCM 41.96)
e 100-year 568.7 519.0 486.4
Current Conditions 500-year 574.1 520.1 491.4
. 100-year 568.7 519.0 486.4
Alternative 2 500-year 574.1 520.1 491.4
. 100-year 574.6 520.1 4914
Alternative 3 500-year 580.7 521.6 496.3
. 100-year 575.9 520.4 492.3
Alternative 4 500-year 581.5 521.8 496.8

'Flood elevations under current conditions do not reflect floodwater contribution from dam failure.

Without the dam structure (Alternative 4), the 100- and 500-year flood elevations
downstream of the dam would be higher than those anticipated under Alternatives 2 and 3.
The number of structures impacted would also increase to 25 with an estimated total dollar
damage amount of $355,000. The crop season flows would increase, and the potential
acreage flooded would also increase. In addition, higher flows could have a negative
impact on downstream bridges and roadways due to overtopping and increases in flow
velocities.

PMF Modifications
If either Alternative 2 or 3 were chosen as the preferred alternative, an additional
modification would be required for the dam to comply with federal dam safety guidelines.

Based on a dam safety study (TVA 1996), Bear Creek Dam as designed could safely pass
a flood equivalent to about 70 percent of the PMF. Several alternatives were studied, and
armoring the dam with concrete was selected as the preferred method. This would allow
water to overtop the dam without washing the dam away. Due to the leakage problem and
sinkhole concerns, the PMF modification was postponed. TVA was concerned that
covering the surface of the dam with concrete would mask any potential problems and
would allow them to worsen.

Other viable PMF modifications include raising the dam by 12.5 feet or raising it by 7.5 feet
and adding another spillway. If either Alternative 2 or 3 were chosen, a dam would remain
on Bear Creek, and it must be able to pass a PMF. Armoring should still be avoided, so it is
likely the dam would be increased in height. To increase the height of the dam, the road
across the dam would be closed for a period of time that may be in conjunction with the
modifications performed on the dam or at a later date.

Currently, County Road 37 crosses the Bear Creek Dam and existing spillway. The two-
lane road connects Atwood and Piney Bend, Alabama. Implementation of Alternatives 2
and 3 and the associated PMF modification would block traffic across the dam and require
detouring during construction. County Road 37 would remain open on either side for local
residential traffic and construction workers. Traffic could be redirected along County Roads
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4 and B32, adding 2 to 2.5 miles to the route. Negligible traffic impacts would result from
the modifications.

4.5. Vegetation and Wildlife

Vegetation and Invasive or Exotic Plant Species

Alternative 1 — No Action

Adoption of the No Action Alternative would likely have no immediate impact on vegetation,
including invasive or exotic species, as the local terrestrial plant communities are common
and representative of the region. No uncommon globally rare plant communities (i.e., G1,
G2, or G3) are known from the region. However, should the dam fail, the amount of water
spilled would cause some scouring damage and flooding for a longer period of time than is
typically experienced during heavy rains, and downstream vegetation would be damaged or
destroyed. In addition, the loss of the reservoir pool from dam failure would impact
herbaceous and woody vegetation that depend on wetland habitats. Although the effects of
dam failure have the potential to damage vegetation, the potential impacts to vegetation
would not be significant, as the plant communities are common and representative of the
region, and no known globally rare communities occur within the analysis area. Adoption of
this alternative would not result in any changes that would significantly affect terrestrial
plant communities or invasive or exotic plant species.

Alternative 2 — Modify Dam and Maintain Summer Pool Level of 576 Feet

Dam reconstruction activities would not have significant impacts to terrestrial plant
communities or invasive or exotic plant species. Lowering the reservoir to 565 feet during
construction would expose an additional 3 feet of shoreline during the summer. Based on
the shoreline revegetation that has become established since 2005, the additional exposed
shoreline that would result from this alternative would likely revegetate in a similar manner.
Under current reservoir operations, the plants along reservoir shoreline have become
established naturally and consist of native and nonnative, noninvasive herbaceous and
woody species with no adverse effects to existing plant communities. Potential impacts to
botanical terrestrial ecology during modifications would not be significant because the plant
communities are common and are representative of the region. No known globally rare
communities occur within the analysis area. Adoption of this alternative would not result in
any changes that would significantly affect terrestrial plant communities or facilitate the
establishment of invasive or exotic plant species.

Alternative 3 - Lower Dam and Maintain Summer Pool Level of 565 Feet

Under Alternative 3, there would be potential for flooding during partial dam removal.
Although the amount of water spilled during removal activities would likely cause flooding
for a longer period of time than is typically experienced during heavy rains, the potential
impacts to vegetation would not be significant, as the plant communities are common and
representative of the region, and no known globally rare communities occur within the
analysis area. The reservoir has been maintained at lower levels than normal to mitigate
the leakage problem, and the summer pool would be lowered an additional 3 feet under this
alternative. Native and nonnative noninvasive herbaceous and woody species have spread
along the newly exposed shoreline. No sizable or threatening populations of exotic or
invasive species were observed along the shoreline during botanical surveys conducted in
August 2006. The additional exposed shoreline that would result under this alternative
would likely revegetate in a similar manner. Adoption of this alternative would not result in
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any changes that would significantly affect terrestrial plant communities or spread invasive
or exotic plant species.

Alternative 4 - Remove Dam and Restore Former Creek Channel

Potential impacts to vegetation under this alternative could occur in the downstream
watershed, in the exposed reservoir basin, and along the reservoir shoreline. No long-term
significant impacts to native plant communities downstream of the dam are expected.
Historically, these communities existed before the dam was built, and natural vegetation
downstream along the flood zone would likely return to preimpoundment conditions.
Although heavy rains without the dam would likely cause flooding for a longer period of time
than is recently experienced, the potential impacts to vegetation would not be significant.
The plant communities are common and representative of the region, and no known
globally rare communities occur within the analysis area.

Under current reservoir operations, the newly exposed reservoir shoreline has revegetated
naturally with native and nonnative herbaceous and woody species, and no adverse effects
to existing plant communities have been observed. The exposed reservoir basin would be
stabilized and revegetated as described under Alternative 4, Section 2.1.4. The
revegetation activities would reduce the potential for invasive and exotic species to
colonize. The loss of the reservoir pool from dam removal would affect some herbaceous
and woody vegetation that depend on wetland habitats due to loss of water availability.
Although the effects of dam removal and creek restoration have the potential to damage
existing shoreline vegetation that is dependent on water, the potential impacts to vegetation
would not be significant, as the plant communities are common and representative of the
region. Potential impacts to botanical terrestrial ecology would not be significant because
the plant communities are common and representative of the region, and no known globally
rare communities occur within the analysis area. Adoption of this alternative would not
result in any changes that would significantly affect terrestrial plant communities or facilitate
the establishment of invasive or exotic plant species.

Wildlife

Alternative 1 — No Action

Under this alternative, there would be no impacts to terrestrial wildlife and habitats as long
as the dam continues functioning. However, there is a risk of dam failure, and the initial
flooding event would lead to minor impacts to wildlife above the dam from the loss of the
reservoir waters. Below the dam and within the flood zone, initial flooding may drown or
displace terrestrial animals and disturb wildlife habitats.

Alternative 2 — Modify Dam and Maintain Summer Pool Level of 576 Feet

Because the dam would be repaired or replaced while maintaining a pool level of 565 feet,
there would be no long-term changes to wildlife habitats available on Bear Creek Reservoir
and no changes to wildlife or their habitats on the floodplain downstream of the dam or to
Pickwick Reservoir. Depending on how the dam is repaired or replaced, there is some
potential to disturb a nearby cave and heron colony. No blasting is planned. The heron
colony, which is 0.4 mile away and is not in the line of sight of the dam, would likely not be
impacted by the activities at the dam. No other heronries are known from the area. The
cave is 0.25 mile from the current dam. To provide additional protection for this cave, TVA
would commit to recognize a 200-foot buffer around the cave entrance in which vegetation
would not be cleared and in which vehicles or equipment would be restricted to only
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existing roads. With this commitment in place, implementation of this alternative would not
impact this cave, or any other area caves.

Alternative 3 — Lower Dam and Maintain Summer Pool Level of 565 Feet

Adoption and implementation of this alternative would decrease the amount of water
available to area wildlife during the summer on Bear Creek Reservoir, and reservoir levels
would no longer have seasonal fluctuations. Although summer reservoir acreage would be
less, enough water would remain to continue benefiting area wildlife, including birds such
as wood ducks, Canada geese, belted kingfishers, and great blue herons that are more
dependent on aquatic habitats. The use of the reservoir by occasional wintering waterfowl
would not change. Implementation of this alternative would also result in the relatively
permanent exposure of shoreline usually only exposed in winter. Because much of the
Bear Creek Reservoir shoreline is steep and rocky and currently provides very little
shorebird habitat, the lowered reservoir level is not expected to increase available shorebird
habitat. However, the continually exposed shoreline would quickly revegetate, and a short-
term increase in scrub/shrub habitat would likely occur. As succession is allowed to
proceed, wildlife using early successional vegetation would first increase, and then
decrease as it is eventually replaced with forest similar to the surrounding habitat. The
decrease in reservoir acreage, lack of annual reservoir fluctuations, and increase in
exposed shoreline available for successional vegetation would not impact any area caves
or heron colonies. During construction, the cave near the dam would be protected by the
establishment of a 200-foot buffer. Within this buffer, there would be no clearing of
vegetation, and vehicles and equipment would be restricted to roads. The long-term
changes in the wildlife populations within the former pool area would not be unusual or
exceptional for the area, and no significant impacts are expected.

Alternative 4 — Remove Dam and Restore Former Creek Channel

Removal of the dam would result in the loss of the reservoir, temporary exposure and long-
term revegetation of the reservoir pool area, and restoration of Bear Creek to a natural
condition, including more frequent flooding of the downstream floodplain. Above the dam,
implementation of this alternative would greatly decrease water available to area wildlife,
but the remaining Bear Creek would continue to provide a water source for animals.
Species more dependent on aquatic habitats, such as the wood duck, Canada goose, and
belted kingfisher, would likely decrease but would still be present. Adoption of this
alternative would also temporarily increase some marginal shorebird habitat on the exposed
shoreline, may cause a heron colony near the current dam to disperse, and would decrease
habitat available for wintering waterfowl. Because there is infrequent use of the reservoir
by winter waterfowl or shorebirds, this wildlife would not be significantly impacted. The
heron colony consists of only a few nests, and the birds would likely disperse to nearby
reservoirs. The four caves above the dam would not be impacted. A 200-foot buffer would
be established around the cave near the dam to avoid disturbance from vegetation clearing
and vehicles or equipment. Terrestrial wildlife would adjust from using the reservoir to
using the restored riverine Bear Creek. Wildlife species compositions would change,
reflecting first the increase in early successional vegetation, and later the increase in
forested habitat. These changes in species composition would not be unusual or
exceptional in the area, and no significant impacts are expected.

Below the dam, the elimination of the reservoir would change the composition of habitats
within the floodplain. Over time, an increase in flood frequency may decrease the
proportion of farmland and pine plantations and increase early successional habitat in
disturbed areas. A change in wildlife using the floodplain would change with the habitats,
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and species using early successional habitat or habitats experiencing periodic flooding
would become more prevalent. There are seven caves within the flood zones, and these
may experience some flooding. However, any flooding would be similar to conditions
existing prior to the construction of Bear Creek Dam, and there would not be significant
impacts.

4.6. Endangered and Threatened Species

With respect to aquatic species, some existing conditions would not be changed in Bear
Creek regardless of the alternative adopted. Bear Creek downstream of Bear Creek Dam
is impacted by several factors, including the existence of the Bear Creek Floodway and
sedimentation resulting from land use practices along Bear Creek and its tributaries,
primarily due to agriculture and forestry. This area is also affected by nonpoint source
discharges of pollutants and municipal wastewater treatment discharges (McGregor et al.
1996; McGregor 2003; McGregor and Cook 2004; McGregor and Garner 2004; Phillips and
Johnston 2004). Ongoing issues stemming from the presence of the floodway and from
land use and water use practices downstream of Bear Creek Dam would continue at
current levels under any alternative. Many current sources of effects to aquatic
communities, federally and state-listed aquatic animals, or designated critical habitat in
Bear Creek unrelated to Bear Creek Dam operations would continue at current levels.
Because dam failure is most likely to occur under severe flooding conditions, flow
conditions, especially velocities, during a 500-year flood would result in major instream
disturbance (e.g., erosion and bed load mobilization) unrelated to the dam failure. Thus,
the additional impacts to aquatic habitat and listed species from dam failure are not
anticipated to be significantly different from the impacts of the flooding itself.

Alternative 1 - No Action

Under this alternative, there would be no adverse effects to listed terrestrial animals or
plants as long as the dam continues functioning. With the provision of the target minimum
flows, there would be beneficial effects to listed aquatic animal species, including the
federally listed Cumberlandian combshell and to designated critical habitat areas.

If the dam operates as designed with no further action to repair leakage, suitable seasonal
minimum flows would be met. However, there is some uncertainty over how long this could
occur without some repair. Because dam failure is most likely to occur under severe
flooding conditions, the additional impacts to listed aquatic species or designated critical
habitat from dam failure are not anticipated to be significantly different from the impacts of
the flooding itself. Adoption of this alternative would not result in adverse modification of
designated critical habitat.

However, under this alternative, there is a risk of dam failure, which would lead to impacts
to endangered and threatened terrestrial plant and animal species downstream. Potential
impacts to listed plants would include damage from scouring associated with the
uncontrolled rapid release of water and inundation that would result from the flood event.

Limited botanical field surveys conducted in August 2006 did not reveal any populations of
federally listed plant species or their habitats. There is potential for unknown populations of
Tennessee yellow-eyed grass to occur within the analysis area. This federally listed
species typically occurs in calcareous seeps, sandy meadows, or on the banks or gravelly
shallows of small streams. Based on habitat considerations, this species does have the
potential to occur within the analysis area. Therefore, dam failure under the No Action
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Alternative may affect, but is not likely to adversely affect, unknown populations of
Tennessee yellow-eyed grass.

Individuals of the following listed terrestrial animal species occurring in the flood zone may
be disturbed by the initial flooding event, but significant long-term impacts are not expected:
eastern hellbender, spring salamander, four-toed salamander, mountain chorus frog, red
salamander, southern coal skink, queen snake, green salamander, Bewick’s wren, Indiana
bat, and northern long-eared bat. Several species inhabiting caves may also be disturbed if
the floodwaters inundate any of the seven caves within the downstream 500-year flood
zone. These include cave salamander, southern zigzag salamander, northern long-eared
bat, and three cave-obligate cave beetles. However, impacts to these species would also
not be significant. The Ouachita map turtle, gray bat, and bald eagle would lose suitable
habitat if the reservoir empties; however, there is little current use of the reservoir by bald
eagles, and Pickwick and other nearby reservoirs provide better habitat for gray bat.
Although some individual Ouachita map turtles may experience direct impacts from the
emptying of the reservoir, ample and similar habitat occurs in Pickwick Reservoir, and the
loss of suitable habitat for any of these species would not be significant. There is no
suitable habitat for red-cockaded woodpeckers within the project area, and this species
would not be impacted under this alternative. There would be no significant direct, indirect,
or cumulative impacts to terrestrial animal species from adoption of this alternative.

Alternative 2 - Modify Dam and Maintain Summer Pool Level of 576 Feet

Botanical field surveys conducted in August 2006 did not reveal any populations of rare
plant species or their habitats within the vicinity of the areas to be disturbed during
construction activities. During construction and after construction is complete, heavy rains
could cause temporary flooding. No significant impacts such as potential damage from
scouring or inundation to endangered and threatened plant species are anticipated.
Species that typically occur in these areas are acclimated to wet conditions and have
historically experienced floods. No direct, indirect, or cumulative impacts to federally listed
or state-listed plant species would result from this alternative. No significant impacts to
threatened and endangered plants are anticipated during construction.

In the short-term, there is potential for disturbance to a nearby cave providing suitable
habitat for listed beetles and salamanders during the construction process, but a
commitment for maintaining a 200-foot buffer around the cave entrance restricting
vegetation clearing, vehicles, and equipment would limit disturbance and prevent impacts.
In the long term, the restored reservoir would resemble the original conditions, and
implementation of this alternative would not impact any listed terrestrial animal species or
their habitats.

Any erosion or sedimentation generated by construction activities associated with the
implementation of this alternative would be minimized by use of appropriate BMPs during
construction. No additional direct, indirect, or cumulative impacts to federally listed or state-
listed aquatic animals, including the Cumberlandian combshell, would result from
implementation of this alternative. Following completion of construction, suitable seasonal
minimum flows would be met year-round. Adoption of this alternative would not result in
adverse modification of designated critical habitat. USFWS concurred with this
determination in a letter of June 28, 2007 (see Appendix J).
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Alternative 3 - Lower Dam and Maintain Summer Pool Level of 565 Feet

Botanical field surveys conducted in August 2006 did not reveal any populations of rare
plant species or their habitats in the vicinity of the areas to be disturbed during construction
activities. There would be potential for some flooding during partial dam removal. Although
the amount of water spilled during construction activities could cause downstream flooding,
no significant impacts, such as potential damage from scouring or inundation to threatened
and endangered plant species, are anticipated. Species that typically occur in these areas
are acclimated to wet conditions and have historically experienced floods. No direct,
indirect, or cumulative impacts to federally listed or state-listed animal or plant species
would result from this alternative.

Bear Creek Reservoir has approximately 670 acres of water at full summer pool, and about
500 at the current 568-foot level. The surface area would decrease to 375 acres if a 565-
foot pool were maintained, and approximately 295 acres of shoreline would be exposed.
The decrease in reservoir acreage would reduce available foraging habitat for bald eagles
and gray bats and aquatic habitat for Ouachita map turtles. However, there is little, if any,
current use of this reservoir by bald eagles. The decrease in habitat for gray bats and
Quachita map turtles is not expected to impact either species population. Because there is
potential for disturbance to a nearby cave that provides suitable habitat for listed beetles
and salamanders, there is a commitment to maintain a 200-foot buffer around the cave
entrance. Vegetation clearing, vehicular access, and equipment access would be restricted
in this buffer to limit disturbance and prevent potential impacts. The increase in exposed
shoreline, the reduction in annual reservoir fluctuations, and decreased reservoir acreage
would not impact any other listed terrestrial animals or their habitats.

Retention time of water in the reservoir would decrease, and some current water quality
problems (especially seasonal low DO levels) may be lessened under this alternative. The
reservoir would essentially act as a run-of-the-river project, and downstreamflows would be
more similar to natural conditions. Under this alternative, there would likely be some
reduction in the present detrimental effects of the operation of the Bear Creek system on
federally listed and state-listed aquatic animals, including the Cumberlandian combshell,
and designated critical habitat in Bear Creek.

The reservoir would not be regulated in the same manner as under current operations.
Therefore, the minimum flow targets in the 2006 Biological Opinion would not be met, as
there is no way to control flows under this alternative. TVA would reinitiate consultation
with USFWS on the operation of the Bear Creek system under this alternative. However,
the less-regulated streamflows would likely more closely resemble natural flows, and this is
anticipated to provide long-term benefit to the mussel and fish communities (and
designated critical habitat) in Bear Creek. Short-term impacts from construction would be
minimal. The potential improvement of reservoir water quality and release of water quality
due to shorter retention time in the reservoir would benefit endangered aquatic species.

Alternative 4 - Remove Dam and Restore Former Creek Channel

Botanical field surveys conducted in August 2006 did not reveal any populations of rare
plant species or rare plant communities within the vicinity of the areas to be disturbed
during construction activities. There would be potential for flooding during dam removal
and subsequent flooding due to the removal of the dam, which could affect state-listed plant
species known to occur within the flood zone as well as potential rare plant habitats during
flood events. Although heavy rains without the dam would likely cause flooding for a longer
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period of time than is typically experienced, the potential impacts to these species due to
their acclimation of flood events is not expected to be significant.

The elimination of the reservoir would decrease some foraging habitat for bald eagles and
gray bats and would reduce aquatic habitat for Ouachita map turtles. However, there is
little if any current use of Bear Creek Reservoir by bald eagles, and abundant similar habitat
for gray bats and map turtles occurs on nearby Little Bear Creek, Cedar Creek, and
Pickwick reservoirs. Thus, potential impacts to these species would be minimal. Seven
caves providing suitable habitat for three cave-obligate beetles, southern zigzag
salamanders, cave salamanders, and northern long-eared bats are located in the 500-year
flood zone and may experience some flooding. However, any flooding would be similar to
preimpoundment conditions, and there would be minimal impacts to these species.

The return of Bear Creek to a more natural state would increase habitat available to eastern
hellbenders, spring salamanders, and queen snakes. These species may benefit from such
conditions. The restoration of Bear Creek’s former creek channel is not expected to affect
green salamander, four-toed salamander, mountain chorus frog, red salamander, southern
coal skink, Bewick’s wren, or Indiana bat species. No suitable habitat for the red-cockaded
woodpecker exists in the project area.

No direct, indirect, or cumulative impacts to federally listed or state-listed animal or plant
species would result from implementation of this alternative.

Removal of the dam would return Bear Creek to a more “naturalized” condition. Flows
downstream of the influence of Upper Bear Creek Dam would be dependent upon local
rainfall, and would more closely resemble a natural state. Conditional flow commitments
outlined in the 2006 Biological Opinion would not apply. TVA would reinitiate consultation
with USFWS on the operation of the Bear Creek system if this alternative were selected.
However, short-term (duration of demolition activities) impacts to water quality would be
minimal and would not adversely affect aquatic communities, federally listed and state-
listed aquatic animals, or designated critical habitat in Bear Creek. Because the stream
would be returned to a more naturalized condition, implementation of this alternative would
likely result in long-term improvements to water quality in Bear Creek and a corresponding
benefit to aquatic communities, federally listed and state-listed aquatic animals, including
the Cumberlandian combshell and designated critical habitat in Bear Creek provided natural
flows do not reach O cfs.

4.7. Recreation and Managed Areas

Natural Areas

Alternative 1 - No Action

If there are no increases in leakage levels and the dam does not fail, there would be no new
impacts to natural areas as a result of this alternative. However, if leakage increases,
resulting in eventual dam failure (i.e., downstream flooding and loss of the reservoir),
impacts to natural areas would occur. These impacts are discussed under Alternative 4.

Alternative 2 - Modify Dam and Maintain Summer Pool Level of 576 Feet

There would be no long-term impacts to natural areas or specially designated areas under
this alternative. However, short-term impacts could occur during construction such as
limited access for boating or fishing and temporary impairment of scenic values in the area.
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The use of BMPs for dam construction would minimize temporary impacts to the NRI
stream. No impacts are anticipated to managed areas located downstream of the dam in
the flood zone.

Alternative 3 - Lower Dam and Maintain Summer Pool Level of 565 Feet

This alternative would not result in a significant impact to managed areas and recreational
and scenic values of Bear Creek. The BCLREC on Bear Creek Reservoir has already
adapted to the current drawdown, and minimal impacts to its reservoir-related activities are
anticipated. Other managed areas upstream of Bear Creek Dam are not impacted by
reservoir level. No significant impacts to managed areas located downstream of the dam in
the PMF zone are anticipated under Alternative 3.

Alternative 4 - Remove Dam and Restore Former Creek Channel

This alternative is the least preferable for maintaining the integrity of managed areas and
Bear Creek because of the loss of reservoir-related recreational activities and the increased
potential for impacts to two downstream managed areas, Tishomingo State Park and
Natchez Trace Parkway, as a result of increased flooding. Areas downstream would
potentially be subjected to additional annual flood events at slightly higher levels of
flooding. Depending on the level and frequency of flooding events, the abovementioned
managed areas downstream of the current Bear Creek Dam could be impacted in the
absence of adequate flood control. Portions of the Natchez Trace Parkway could be
exposed to insignificant temporary flooding. No adverse impacts, and possibly a beneficial
impact, to Mingo Swamp, an ecologically significant site downstream of the dam, are
anticipated from the potential of increased flooding.

BCLREC would need to adapt its program further to emphasize land- and stream-related
activities. With use of BMPs, the removal of the dam would not adversely impact Bear
Creek and could result in a beneficial impact by returning the stream to a more natural flow.
The removal of the dam could potentially require changes in flow releases from Upper Bear
Creek Dam, which could result in mixed impacts (positive or negative) on the recreational
uses of the Bear Creek Floatway.

Recreation

As a whole, land use around Bear Creek Reservoir would remain much the same
regardless of the alternative chosen. Franklin County does not have zoning regulations;
however, TVA allocated land uses on its properties in the land management plan (TVA
2001a). The current allocations would likely stay the same under Alternatives 1 (without
dam failure), 2, and 3. However, under Alternative 4, the dam reservation might be
reallocated to better reflect its use outside of project operations. Implementation of
Alternatives 3 and 4 could have a negative effect on BCDA'’s two campgrounds. However,
these recreation areas could still be used for water access and camping with some
modifications under Alternative 3. Modifications would likely involve making arrangements
that would accommodate facilities to the lowered reservoir levels. Modifications to fishing
piers and courtesy docks would be necessary. Areas allocated for Sensitive Resource
Management in the land management plan would likely be preserved for their heritage,
cultural, and visual resources under all four alternatives.

Alternative 1 - No Action
Absent the failure of Bear Creek Dam, no changes in the current land use of the TVA or
BCDA land around Bear Creek Reservoir are expected under this alternative. Adoption of
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this alternative would not significantly affect the use and enjoyment of the reservoir areas
by the general public. There would continue to be canoeing opportunities on the Bear
Creek Floatway based upon recreational releases from Upper Bear. Because of
uncertainty over the status of the Bear Creek Dam, potential long-term impacts to
recreation opportunity would vary. Cumulative impacts potentially include increased
recreation and development pressures on adjacent project reservoirs.

Should the dam fail, some recreational opportunities would likely be lost. Water-based
recreation on Bear Creek Reservoir would be lost. The Piney Point and Horseshoe
campgrounds would likely be closed, and their 45 campsites would no longer be available.
Continued operation of the BCLREC is uncertain. In the event of dam failure, the loss of
recreational opportunities afforded by Bear Creek Dam would likely be absorbed by other
local areas, and recreationists would likely go elsewhere in the area.

Alternative 2 - Modify Dam and Maintain Summer Pool Level of 576 Feet

No long-term effects in the current land use of the tracts allocated under the land
management plan (TVA 2001a) are expected under this alternative. Use of the fishing area
below the dam on the dam reservation would be affected only a short time during
construction, and use could resume once construction was complete. There would be no
change in current facilities or activities on or near the Bear Creek Reservoir. There would
be temporary disruptions in recreation activity during construction activities.

Implementation of this alternative would not significantly affect the use and enjoyment of the
reservoir areas by the general public. Canoeing opportunities on the Bear Creek Floatway
would continue under this alternative. Over the long term, the amount of recreational use of
Bear Creek Reservoir could increase in response to potential demand for recreational
opportunities.

Alternative 3 - Lower Dam and Maintain Summer Pool Level of 565 Feet

Adoption of Alternative 3 would primarily affect portions of the dam reservation along with
the Piney Point Public Use Area and the Horseshoe Bend Public Use Area. Locations of
these areas and their respective parcels are shown in the Bear Creek Reservoirs Land
Management Plan (TVA 2001a). Parcels 2, 4, and 6 are allocated for recreational use, and
the Piney Point Public Use Area, the Horseshoe Bend Public Use Area, and the BCLREC
are located within these parcels. Use of the fishing area on the dam reservation (Parcel 1)
would be affected during construction and could resume once construction was complete.
The swimming beach located near the dam would have to be relocated or removed.
Adoption of Alternative 3 would likely have a negative effect on the Piney Point Public Use
Area. Lower pool elevations would necessitate lengthening the boat ramp and dock,
relocation or removal of the swimming beach, and decrease camping activity at the
campground. The BCLREC would also be negatively affected by this alternative. Lower
pool elevations would necessitate the lengthening or relocation of the BCLREC boat dock.
Less surface area on the reservoir would also likely make it more dangerous for canoeing
at the BCLREC due to larger, faster boats using the same area. Horseshoe Bend Public
Use Area would be affected similarly to Piney Point. The boat ramp and dock would need
to be lengthened, and the swimming beach would need to be relocated or removed.

Implementation of Alternative 3 could cause a decrease in camping activity at the
campgrounds. The diminished pool (about 375 acres at reservoir elevation 565) would
provide about 45 percent fewer surface acres than the designed summer pool, and sport
anglers would have fewer acres to fish. There would still be over 5,560 acres of public land
for recreation. The diminished pool would have a detrimental effect on the two existing

98 Final Environmental Impact Statement



Chapter 4

campgrounds because campers have the expectation of being able to see the reservoir
from their campsite. However, the lower pool could be visible with selective clearing and
repositioning of sites closer to the pool. Certain facilities such as fishing piers and courtesy
docks would have to be modified or relocated. BCDA'’s plans for the campgrounds are
unknown at this time. One option would be to expand sites and/or develop a theme such
as a wranglers’ campground with designated trails. Canoeing opportunities on the Bear
Creek Floatway would continue under Alternative 3.

Alternative 4 - Remove Dam and Restore Former Creek Channel

Adoption of Alternative 4 would affect the use of Parcels 1, 2, 4, and 6. Portions of Parcel 1
(the dam reservation area) would be disturbed during activities to breach the dam and the
subsequent reconstruction of the creek channel. Once modifications were complete, use of
the fishing area below the current dam could be resumed. The swimming beach could no
longer be used. The beach at Piney Point Recreation Area on Parcel 2 would likely be
closed, and the campground would see less use. If the ramp were extended, it could be
used for creek access along with the existing parking area. Canoeing and other water use
activities at the BCLREC would become dependent upon releases from Upper Bear Creek
Dam. The campground at Horseshoe Bend Recreation Area could also experience less
use under this alternative, and the beach would likely be closed. An extended ramp and
parking area could possibly remain available for creek access. The BCDA ramp at Scott
Ford on Parcel 5 could also be modified to allow creek access.

There would be no reservoir fishery under this alternative. Over 5,560 acres of public land
would be available to the public for natural resource activities, such as hunting, wildlife
observation, and passive recreation activities.

BCDA could continue to offer developed camping facilities; however, they would not be
facing a reservoir. Certain facilities such as fishing piers and courtesy docks would have to
be modified or relocated. Launching ramps could be modified to accommodate smaller
boats or canoes better. There is adequate land associated with either developed
campground to expand sites and/or develop a theme such as a wranglers’ campground.

Currently, the Bear Creek Floatway ends in the upper reaches of Bear Creek Reservoir
(see Figure 1). There is a possibility that the floatway could be extended to include the
exposed former Bear Creek channel under Alternative 4. However, TVA has no plans for
such an undertaking at this time.

4.8. Visual Resources

Alternative 1 - No Action

Impacts directly associated with the implementation of this alternative would not be readily
discernable from the existing landscape character and scenic value, provided the dam
remains intact. Under this alternative, the Bear Creek Reservoir would remain a viable
destination for viewing scenic resources. However, if a dam failure were to occur, adverse
scenic effects would occur at the dam site, in the reservoir pool area, and downstream of
the dam. Major changes in scenic character would occur at the dam site in the event of a
dam failure. Also, exposure of a large area of the reservoir pool would be a significant
change in visual quality. However, as the reservoir revegetated, this change would be less
noticeable.
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Alternative 2 - Modify Dam and Maintain Summer Pool Level of 576 Feet

Potential visual effects associated with the implementation of this alternative include a
discernable change from the existing landscape character at the lower end of the reservoir
during construction activities. This discernable change would not adversely impact the
scenic value and would not result in significant impacts to the scenic resources present.
Temporary impacts would potentially include discordant views associated with construction
activities required to modify the dam. Potential cumulative impacts include increased
recreational pressures on Bear Creek Reservoir. Under this alternative, the reservoir would
remain a viable destination for viewing scenic resources.

Alternative 3 - Lower Dam and Maintain Summer Pool Level of 565 Feet

Potential impacts associated with this alternative would not be readily discernable from the
existing landscape character and scenic value. The pool level has been maintained at an
interim operational elevation ranging between 565 and 568 feet since 2005. Temporary
impacts include discordant views associated with construction activities required to lower
the dam. Cumulative impacts potentially include increased recreation pressures on
adjacent project reservoirs. Modification of the visitor viewing area would be required under
this alternative. The reservoir would remain a viable destination for viewing scenic
resources under this alternative.

Alternative 4 - Remove Dam and Restore Former Creek Channel

Under this alternative, potential visual effects include a discernable visible change from a
small constructed reservoir to a natural creek. Existing scenic resources would potentially
be adversely impacted, depending on methods for creek channel restoration, shoreline
revegetation (where applicable), and spoil placement from dam removal. These potentially
adverse impacts could be mitigated through context sensitive design. Temporary impacts
to scenic resources would be similar to those anticipated under Alternative 3, which would
include discordant views of construction activity associated with dam removal and creek
channel restoration. Potential long-term/cumulative impacts resulting from implementation
of this alternative include a potential change in the number of positions from which to view
scenic or naturally appearing landscapes and a potential increase in the stream miles
available for use as an extension of the Bear Creek Floatway, which would likely result in
no net change or a slight net gain in the number of constituent viewers and viewing
positions. Under this alternative, the established creek could remain a viable destination for
viewing scenic resources.

4.9, Land Use and Prime Farmland

Prime farmland can be prone to flooding and still be considered prime as long as it is well-
drained. In other words, a flood could impact farmland in the short run, but it would not
render the farmland unusable and probably would not alter its designation. Proposed TVA
actions to repair, modify, or remove Bear Creek Dam would not alter the designation of
land, i.e., as prime or nonprime farmland. TVA's actions would not result in any transfer of
land to nonfarm use. Loss of farmland to urbanization and industrialization are the primary
focus of the Farmland Protection Policy Act. This act, however, speaks in general terms
about protecting prime farmland. Accordingly, TVA has considered protection of the land
from flooding in its analysis.

Most of the prime farmland in the Bear Creek floodplain is described as wet in the winter
and spring, making it unsuitable for growing most row crops. For this reason, the
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production of pasture, hay, and forest are the primary uses of the prime farmland
downstream of Bear Creek Dam. Actions that adversely impact prime farmland due to
increased flooding are somewhat mitigated by the fact that seasonal wet conditions are
normal, and farming practices have been tailored to deal with this limitation.

Frequent floods (two-year, five-year, and 10-year) were used in these analyses because
these are the floods that first exceed the flow-carrying capacity of the natural creek and
floodway channels and begin flooding agricultural lands. These events occur often enough
to affect or prevent the use of lands for agriculture. Larger flood events, such as the 100-
and 500-year floods, would inundate large areas to a significant depth, and protecting crops
from these large floods is generally not economically feasible.

Available cross sections of the floodplain areas were used to estimate the acres of land
flooded under each alternative. Because summer crops are predominantly grown in the
Bear Creek watershed, flows for the crop-growing season (March to October) were
evaluated.

In Section 4.4, Figure 22 shows the acreage flooded versus flow in cfs was developed for
the Bear Creek floodplain between BCM 42 and BCM 67. In this area, the 500-year
floodplain is wide and fairly level, and the land near the creek channel is predominantly
prime farmland. The maijority of farmland that benefited from the construction of Bear
Creek Dam lies in this stretch of the floodplain. The estimated impacts to prime farmland
are based on the estimated acres flooded using Figure 22.

Alternative 1 - No Action

Absent a failure of Bear Creek Dam, implementation of this alternative would have minimal
effects on prime farmland. However, a dam failure would inundate nearly 10,000 acres of
prime farmland and could destroy many structures. Failure of the dam would cause severe
erosion in some areas, and the loss of soil would reduce the productivity of the land.

Alternative 2 - Modify Dam and Maintain Summer Pool Level of 576 Feet

Under this alternative, the benefits that were predicted from the construction of the Bear
Creek Dam would be realized. The flow values for the crop-season flood events provided
in Section 4.4 are shown below for Alternative 2:

. 2-Year Crop Season Flood = 1,900 cfs
. 5-Year Crop Season Flood 2,100 cfs
e 10-Year Crop Season Flood 5,200 cfs

Using Figure 22 and crop season flows listed above, about 50 acres would be flooded by
the two-year crop season flood with the dam. The five-year crop season flood would flood
an estimated 60 acres, and the 10-year crop season flood would flood an estimated 2,150
acres.

Because detailed inundation maps are not available, neither the exact acreage of prime
farmland nor the acreages for specific soils could be identified. However, the amount of
prime farmland was approximated using the inventory of prime farmland soils in the 500-
year floodplain. In the 500-year floodplain in Franklin County, Alabama (BCM 52.8 to BCM
67), 67 percent of the soil is considered prime farmland. A review of the floodplain
downstream in Tishomingo County, Mississippi, revealed that approximately 90 percent of
the floodplain adjacent to the creek channel is either prime farmland or “farmland of
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statewide importance.” Using these proportions as a range, estimates were made
regarding the amount of prime farmland that would flood under Alternative 2 (see Table 24).

Table 24. Prime Farmland Flooded Under Alternative 2

Flood Event Acres of Prime Farmland Flooded
2-Year Crop Season Flood 34 to 45 acres
5-Year Crop Season Flood 40 to 54 acres
10-Year Crop Season Flood 1,440 to 1,935 acres

The amount of flooding shown here represents the best-case scenario. Implementation of
this alternative would have the least impact on prime farmland. Actually, prime farmland
would be improved relative to other alternatives as the water flow contributing to wet
conditions in the winter and spring would be reduced. The designed storage capacity
associated with the higher pool would facilitate a more uniform seasonal distribution of
water flow through the dam.

Alternative 3 - Lower Dam and Maintain Summer Pool Level of 565 Feet

Lowering the dam and spillway under Alternative 3 would result in more frequent periods of
high flow relative to Alternatives 1 and 2. Implementation of this alternative would provide
less protection of downstream land than would Alternative 2 (see Table 25), as the storage
capacity of the reservoir would be reduced under this alternative. Considerably more prime
farmland would be flooded under Alternative 3 than under Alternative 2, particularly during
the less frequent flood events.

Table 25. Prime Farmland Flooded Under Alternative 3

Flood Event Acres of Prime Farmland Flooded
2-Year Crop Season Flood 200 to 270 acres
5-Year Crop Season Flood 3,060 to 4,140 acres
10-Year Crop Season Flood 3,830 to 5,180 acres

Alternative 4 - Remove Dam and Restore Former Creek Channel

Implementation of this alternative would have the greatest impact on prime farmland (see
Table 26). Analysis of historic flow data indicates that the average annual flow has
changed little due to the construction of the dam. However, the mean monthly discharges
have changed considerably, with more flow in the fall and less in the spring. Flooding of
land downstream in spring would be much more common without the dam.
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Table 26. Prime Farmland Acreage Flooded Under Alternative 4

Flood Event Acres of Prime Farmland Flooded
2-Year Crop Season Flood 500 to 675 acres
5-Year Crop Season Flood 3,530 to 4,770 acres
10-Year Crop Season Flood 3,930 to 5,310 acres

Adoption of Alternative 4 would result in the largest amount of flooding of prime farmland.
Removal of the dam would expose a few acres of prime farmland near the point where
Sugar Camp Branch enters the Bear Creek Reservoir. The amount of prime farmland
along the shores of Bear Creek Reservoir is small compared to the amount of prime
farmland in the floodplain downstream of the reservoir. If the dam were removed, prime
farmland that would become available around Bear Creek would be overshadowed by the
amount of prime farmland downstream that would be adversely impacted.

4.10. Cultural Resources

Archaeological Resources

Potential effects to archaeological resources as a result of TVA's decision will be addressed
in a Memorandum of Agreement (MOA) between TVA and the Alabama State Historic
Preservation Officer (see Appendix K), which will be in effect prior to the onset of work at
the site. The MOA stipulates a process for phased compliance with Section 106 of the
NHPA. In accordance with the MOA, under the preferred alternative (Alternative 2), TVA
would survey all previously unrecorded cultural resources within the Area of Potential Effect
(APE). The APE under Alternative 2 is defined as “the construction zone and temporary
drawdown zone.” The construction areas include all areas where ground disturbances will
occur as a result of alterations or removal of the dam. The drawdown zone includes “the
area between approximately 100 feet horizontally beyond the maximum pool elevation and
the lowest pool elevation” (see Appendix K). Implementation of Alternatives 2, 3, and 4
each require a certain amount of construction adjacent to the dam. A Phase |
archaeological survey of a portion of this construction area indicated that no significant
archaeological resources are located in this area.

Alternative 1 - No Action

Under normal operations of Bear Creek Dam, there are effects on archaeological resources
within the dam reservation and on those resources located within the flood zone
downstream of the dam. These effects result from exposure of archaeological sites,
primarily from erosion. Consequently, this can lead to illegal excavation and artifact
removal. The types of archaeological sites likely to be found downstream from the dam are
described in Section 3.10. Under Alternative 1, normal operations would resume, and
previous summer and winter pool elevations would be used. Therefore, there would be no
additional effects to archaeological resources under Alternative 1, provided the dam does
not fail.

However, if the dam were to fail under Alternative 1, downstream erosion could expose or
destroy archaeological deposits located on the stream bank or near the stream. The
magnitude of the potential for effects to these resources depends on the characteristics of
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the failure. Under a dam failure scenario, there could be unmitigated adverse effects to
archaeological resources in the former reservoir pool and downstream.

Alternative 2 - Modify Dam and Maintain Summer Pool Level of 576 Feet

Under Alternative 2, TVA would conduct dam modifications and repairs that would allow the
reservoir to return to the 576-foot elevation. Potential impacts to archaeological resources,
if present, could occur in the construction area around the dam and along the shorelines in
the reservoir fluctuation zone. The potential impacts to archaeological resources include
erosion, loss of protective cover, and illegal excavation and removal of artifacts.

During construction, the reservoir could be lowered to an elevation of 565 feet (i.e., normal
winter pool), which is 3 feet lower than the current summer pool level of 568. Thus, there
would be some short-term additional exposed shoreline, which increases the vulnerability of
archaeological resources to erosion and removal. A Phase | archaeological survey would
be conducted to identify any sites within the dewatered areas that could be impacted. Sites
would be assessed in terms of their eligibility for the NRHP and their current condition (i.e.,
erosional status). All potentially eligible or eligible sites would then be assessed to
determine the need for measures, such as site stabilization, to minimize anticipated
impacts.

If sites were determined to be adversely affected and could not be avoided and/or
protected, they would be subjected to Phase Il archaeological testing to determine NRHP
eligibility. If eligible, these sites would be mitigated through Phase Il data recovery or
protective measures such as riprap and site stabilization.

The drawdown during construction may result in the exposure of archaeological resources,
and increased police monitoring and enforcement may be required in order to protect sites
from illegal archaeological site looting. Once normal operation of the reservoir resumes
following construction, no additional effects to archaeological resources in the reservoir
area are expected under any of the options for implementing Alternative 2.

Alternative 3 - Lower Dam and Maintain Summer Pool Level of 565 Feet

Alternative 3 calls for the removal of a portion of the dam and lowering of the summer
reservoir pool elevation to the 565-foot elevation. This would result in permanent, rather
than seasonal, exposure of shoreline that would be subject to both erosion and illegal
archaeological excavation and artifact removal. Sites would be assessed in terms of their
eligibility for the NRHP and their current condition (i.e., erosional status). All potentially
eligible or eligible sites would then be assessed to determine the need for measures such
as site stabilization to minimize anticipated impacts. Any potentially eligible sites that would
be adversely affected and could not be avoided and/or protected would be subject to Phase
Il archaeological testing to determine NRHP eligibility. If eligible, these sites would be
mitigated by a Phase Ill investigation or by protective measures.

Because implementation of Alternative 3 could increase the amount of downstream erosion,
an assessment would be conducted of archaeological sites and site conditions on the
shoreline immediately downstream of the dam. The Phase | archaeological survey would
include the shoreline and a 100-foot-wide buffer for 1 mile downstream of the dam. The
Phase | archaeological survey would be conducted to identify any sites within the former
reservoir pool and tailwater that could be affected.
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Any newly exposed caves containing archaeological sites that are being adversely affected
by erosion or looting would also be evaluated. Cave gating may be necessary in order to
protect these sites from illegal archaeological excavation.

Alternative 4 - Remove Dam and Restore Former Creek Channel

Under this alternative, TVA would conduct a Phase | archaeological survey of all TVA lands
within the Bear Creek Reservation that would be exposed as a result of dam removal and
an approximate 100-foot-wide buffer above the 576-foot elevation. This survey would be
completed once ground conditions are stable (i.e., once vegetation becomes established on
exposed banks) in order to reduce any impacts involved from assessing these tracts. Once
vegetation has been established, an archaeological survey would be undertaken to identify
all archaeological resources located within the reservoir basin. Because implementation of
this alternative could increase the amount of downstream erosion, an assessment would be
conducted of archaeological sites and site conditions of the tailwaters in order to determine
if archaeological sites along poorly stabilized banks would be affected by additional erosion.

Restoration of the creek channel would require dredging of the original channel. If the
dredge can be contained (as close as possible) to the original creek channel and the
excavation of any banks is limited to the accumulated alluvial soils (no excavation into
original buried soil), effects to archaeological resources along the creek channel would be
minimal. If shorelines are properly stabilized to reduce additional erosion along the creek
channel, the effects could be beneficial.

In the unlikely event rechannelization of the creek would require excavations into the
original sediment deposits, additional impacts to archaeological resources could occur. If
archaeological sites cannot be avoided, Phase Il archaeological testing would be
conducted to determine the site's eligibility for the NRHP. If the site were determined to be
eligible and would be adversely affected by the excavation, Phase Il data recovery would
be accomplished in order to mitigate the effects to the site. Any exposed caves containing
archaeological resources subject to degradation or looting would be protected as under
Alternative 3.

During the time between exposure of the reservoir bottom and point at which revegetation
occurs, there may be some temporary exposure of significant archaeological resources
located on river terraces and at higher elevations within the former pool area. This may
require an increase in TVA police monitoring and enforcement in order to protect sites from
illegal archaeological excavation.

Historic Structures

A review utilizing the current USGS maps, the 1935-36 TVA Planimetric maps, and the 500-
year flood maps determined the distribution of buildings probably over 50 years old and
likely within the floodway. This number of structures is approximately 25. Approximately 30
percent of these could be eligible for listing on the NRHP as individual buildings, part of a
historic district, or part of a rural historic landscape. These structures were subject to
periodic flooding prior to construction of Bear Creek Dam. However, many of these
structures have not been maintained and are not much more vulnerable to damage from
flooding than they were prior to dam closure.
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Alternative 1 - No Action

Adoption of Alternative 1 could have an effect on historic structures located within the flood
zone downstream of the dam, should the dam fail. In this event, as many as 25 structures
could be impacted.

However, in the event the dam did not fail, operation of the dam would revert to its original
design, i.e., summer pool level of 576 feet and winter pool of 565 feet. In this case,
potential effects to historic structures would be the same as those expected under
Alternative 2, described below.

Alternative 2 - Modify Dam and Maintain Summer Pool Level of 576 Feet

Implementation of Alternative 2 would require TVA to conduct dam modifications and
repairs that would allow the agency to bring reservoir elevation back to the 576-foot
elevation. Few potential impacts to historic structures downstream of the dam are expected
under this alternative, as there would only be 11 structures potentially impacted in the 500-
year floodplain.

Alternative 3 - Lower Dam and Maintain Summer Pool Level of 565 Feet

Under this alternative, there would be an increase in potential impacts to historic structures
from flooding due to the decreased ability of the lower dam to control floods. Within the
500-year flood zone, there would be 23 downstream structures potentially impacted.

Alternative 4 - Remove Dam and Restore Former Creek Channel
Under this alternative, a historic structures survey would be needed for the flood zone in the
event of future flooding. There would be 25 structures impacted by the 500-year flood.

4.11. Socioeconomics

Under any of the action alternatives, construction activities would generate some
employment and income impacts in the local area. The extent to which the local residents
would benefit depends on such factors as the number of residents working on the project,
local purchases of goods and services, and the number of people temporarily moving into
the local area because of the project and how much they spend in the local area. Any such
impacts would be temporary.

Alternative 1 - No Action

Under this alternative, there would be no socioeconomic impacts as long as the dam
remains intact. However, a dam failure could result in large losses from flooding and
property damage, crop losses, lost recreation opportunities, etc.

Alternative 2 - Modify Dam and Maintain Summer Pool Level of 576 Feet

Under this alternative, there would be no significant economic damage or losses during
construction. Some small temporary positive effects to the local economy would result from
the construction. After construction, the dam would operate as originally planned, and there
would be no socioeconomic impacts.

Upon completion of construction, as discussed in Section 4.4, some periodic flooding would
still occur. Damages to structures from a 500-year flood are estimated to be $122,000. On
agricultural land, flooding could be expected to be 50 acres every two years, 60 acres every
five years, and 2,150 acres every 10 years. This represents less than 1 percent of farmland
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in the three counties that would be impacted. Although this could be an important impact to
individual farmers, implementation of this alternative would restore the conditions
associated with the original dam design, and overall economic effects would be
insignificant. Because the dam would operate as originally planned after construction is
complete, there would be no additional socioeconomic impacts after completion of
construction.

Alternative 3 - Lower Dam and Maintain Summer Pool Level of 565 Feet

Under this alternative, the dam and reservoir would be operated at a year-round elevation
of 565 feet, which is now the current winter pool level. Continued operation at this level
could result in additional water supply costs. Costs associated with restoring water supply
are estimated to be $5,000 per year in increased pumping costs due to the lower reservoir
level, increased treatment costs of $80,000 per year, about $700,000 to install an
equalization basin, and about $30,000 per year for an additional operator for the water
treatment plant due to changes in the raw water quality in the reservoir (see Section 4.1).

Visitor viewing areas would need to be modified in order to maintain the level of quality of
visual resources (see Section 4.8). Flood risk and potential damages would be somewhat
higher than those anticipated under Alternative 2 (see Section 4.4). Roads and bridges
downstream would suffer greater flood impacts than under Alternative 2, and a review of
bridge design probably would be needed. During construction, temporary closure of the
road across the dam could impact traffic, including emergency vehicles. On agricultural
land, with flooding at the level expected every two years on average, an additional 250
acres would flood. Every five years, an additional 4,540 acres would be subject to flooding,
and every 10 years, an additional 3,600 acres would be subject to flooding. This could
impact some farmers to the extent that it would most likely lead to movement of farm
production away from some of this land, probably to less productive land nearby, with
resulting losses in net farm income. Increased flood risk could have negative effects on
property values within the floodplain. These losses would be small relative to the overall
local economy but could be significant to individual farmers or landowners. Some
temporary positive economic impacts to the local area would result from the partial removal
and stabilization of the dam and other modifications and from the rebuilding of the road
across the dam.

Alternative 4 - Remove Dam and Restore Former Creek Channel

Adoption of this alternative would result at times in flows inadequate to meet the water
supply objective of 5 MGD unless a weir were installed. Rectifying this would result in
additional costs, either in the form of new supply sources or increasing minimum flows at
the Upper Bear Creek Dam during critical times. The result could be one-time costs at the
local level of possibly several million dollars and increased annual costs in order to maintain
water supply (see Section 4.1).

Some adjustments would be required for recreation facilities and for viewing scenic
resources, as discussed in Sections 4.7 and 4.8. The recreation opportunities would
change in some ways, resulting in some usage shifting to other reservoirs in the area (see
Section 4.7). Once these adjustments are made, adoption of this alternative is not
expected to result in overall socioeconomic impacts from changes in recreation activities in
the area. On average, flooding would be somewhat greater than under the original dam
design (see Section 4.4). Damages to structures from a 500-year flood are estimated to be
$355,000. Roads and bridges downstream would suffer the greatest flood impacts under
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any of the action alternatives, and a review of bridge design probably would be needed.
Flooding of roads and bridges could impact vehicular traffic and potentially have negative
effects on emergency vehicle response times. With flooding at the level expected every
two years on average, an additional 700 acres would flood; every five years, an additional
5,240 acres; and every 10 years, an additional 3,750 acres. This could impact some
farmers to the extent that it would most likely lead to movement of farm production away
from some of this land, probably to less productive land nearby, with resulting losses in net
farm income. Increased flood risk could have negative impacts on property values within
the floodplain. These losses would be small relative to the overall local economy, but could
be significant to individual farmers or landowners. Some small temporary positive
economic effects to the local area would occur due to removal and restoration work and to
the construction of a new bridge to replace the existing roadway across the dam.

Summary

Of the action alternatives, implementation of Alternative 2 would have the least negative
socioeconomic impact once construction is completed. Adoption of Alternative 3 would
have somewhat greater negative socioeconomic impacts, while implementation of
Alternative 4 would have the largest negative socioeconomic impacts.

4.12. Environmental Justice

The minority population in Franklin County is 12.7 percent of the total, which is slightly
higher than in the labor market area (11.9 percent), but well below the state (29.7 percent)
and the nation (30.9 percent). The poverty level in Franklin County, at 18.9 percent, is
higher than the state (16.1 percent) and the nation (12.4 percent). In the areas downstream
subject to flooding under high water conditions, the minority population is very small and
dispersed throughout the area. Poverty levels are generally lower in these areas than in
the county or the state, with the exception of parts of Franklin County, specifically Census
Tract 9736, Block Group 2, and Census Tract 9734, Block Groups 2 and 3. The first of
these areas encompasses much of the southwestern part of the county. In it, the poverty
rate is 23.9 percent. In this area, the structures that would be impacted by flooding include
several residences and related outbuildings as well as a few commercial structures. The
other area is along the left bank of the river near or adjacent to the north and northeast
boundary of the city of Red Bay. There are several structures within the floodplain in this
area, primarily residential. In addition to these areas, there are also several structures in
the floodplain in Tishomingo County, also primarily residential. This block group has a low
poverty level and few minority residents. Elsewhere downstream of Bear Creek Dam, the
population is sparse and scattered. Impacts other than flooding would be widely dispersed
throughout the general area and would have no disproportionate impact to any segment of
the population. Overall, disproportionate impacts to disadvantaged populations are unlikely
because of the small size of the minority population and the dispersed nature of the
potential effects. However, there is a possibility that in some sections of the floodplain, a
large share of the impacted individuals could be low income or minority. Data are not
available to determine the income levels or the minority status of floodplain residents.

4.13. Unavoidable Adverse Effects

There are few unavoidable adverse effects from implementation of the action alternatives.
The primary unavoidable impacts would occur in the vicinity of the dam through
construction activities. These would be temporary earth-moving and land-shaping impacts
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over a small area. A permanent loss of the reservoir fishery would occur under Alternative
4. Other potential impacts would be avoidable through mitigation measures such as use of
BMPs for erosion and sedimentation control, maintenance of minimum flows for aquatic
resource protection, and maintenance of a minimum pool (i.e., elevation 565 during
construction) for water supply.

4.14. Relationship of Short-Term Uses and Long-Term Productivity

Short-term construction disturbances of a small area near the dam would occur under all of
the action alternatives. However, once the dam is repaired, modified, or removed, long-
term productivity of the area for ecosystem restoration and economic and cultural
development would reach equilibrium.

4.15. Irreversible and Irretrievable Commitments of Resources

The irretrievable use of nonrenewable resources (fuel, energy, and some construction
materials) would occur if the dam were repaired or modified under Alternative 2 or 3. In
addition, nonrenewable resources would be utilized to stabilize exposed soils and remove
sediment accumulated in the original stream channel under Alternative 4. Because no
shoreline development or residential development is anticipated under any of the
alternatives, few permanent irreversible land use changes are anticipated as a result of
implementation of any of the alternatives.

4.16. Energy Resources and Conservation Potential

Energy would be used for construction activities and for pumping municipal water supplies
under all alternatives. Opportunities to promote energy efficiency in construction equipment
would be evaluated should a decision be made to implement an action alternative. More
aggressive use of water conservation measures implemented by local governments could
reduce the growth in water demand in the area and potentially make maintenance of
minimum flows easier. However, the quantities of water being withdrawn are not enough to
cause serious concerns about minimum flows and are inadequate to warrant mandatory
measures at this time.

4.17. Summary of TVA Commitments and Proposed Mitigation Measures

TVA would ensure all necessary permits associated with Alternatives 2, 3, and 4 are
obtained from appropriate regulatory agencies and all conditions in those permits are met.
Depending upon which alternative is chosen, the necessary permits could include storm
water construction permits, wastewater discharge permits, water withdrawal permits, air
permits and a permit from USACE. TVA would ensure that all site operations adhere to the
requirements in each permit obtained and would employ all necessary actions to minimize
environmental impacts. Actions would include the development and implementation of
BMPs, routine site inspections, and monitoring (as required by each permit).

Site activities not requiring a permit would adhere to local, state, and federal environmental
regulations and TVA Environmental Policy.

The following nonroutine measures would be implemented to reduce the potential for
adverse environmental effects:
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1.

Consultation with the USFWS under Section 7 of the Endangered Species Act
would be reinitiated if Alternative 1, 3, or 4 were adopted.

Construction buffers would be delineated around any caves within one-fourth mile of
a construction area. The buffer for caves would be 200 feet. Within this buffer,
vegetation would not be cleared and vehicles or equipment would be restricted to
existing roads.

TVA would increase patrols and monitoring of archaeological sites with reservoir
drawdowns or should a decision be made to drain the reservoir until conditions were
stabilized with vegetation.

Archaeological surveys as required by the MOA between TVA and the Alabama
State Historic Preservation Officer will be conducted, and mitigation will be
performed on any sites or resources determined to be eligible for inclusion on the
NRHP in accordance with the terms of the MOA.
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Senior NEPA Specialist, TVA Environmental Stewardship and
Policy, Knoxville, Tennessee

D.Sc., Engineering and Policy; M.S., Engineering and Policy; B.S.,
Botany; B.S., Conservation

16 years in Environmental Impact Assessment; 7 years in
Renewable Energy

Draft Document Preparation

NEPA Program Manager, TVA Environmental Stewardship and
Policy, Knoxville, Tennessee

Ph.D., Ecology and Evolutionary Biology; M.S., Wildlife
Management; B.S., Wildlife and Fisheries Science

28 years in Zoology, Endangered Species Studies, and NEPA
Compliance

NEPA Compliance

Contract Biologist, TVA Environmental Stewardship and Policy,
Knoxville, Tennessee

M.S., Plant Science and Landscape Systems; B.S., Botany

4 years in Field Biology and Impact Assessment

Document Preparation, Plant Ecology, and Threatened and
Endangered Plants

Project Manager, TVA River Operations, Chattanooga, Tennessee
M.B.A.; B.S., Mechanical Engineering; Licensed Professional
Engineer; Registered Environmental Manager; Certified
Environmental Systems Manager

24 years in Engineering and Environmental Fields, including
Management of Corporate Engineering and Architecture Programs
Purpose and Need, Alternatives Development, Draft Document
Preparation, Review of Engineering Approaches

Senior NEPA Specialist, TVA Environmental Stewardship and
Policy, Knoxville, Tennessee

Ph.D., Fisheries and Wildlife Sciences; M.S., Wildlife Ecology; B.S.,
General Science/Zoology

16 years in Environmental Impact Assessment; 10 years in
Computer Systems Development, Biological Modeling, and Forest
Mensuration

Document Preparation
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5.2. Other Contributors

John (Bo) T. Baxter
Position:

Education:
Experience:

Involvement:

J. Markus Boggs
Position:

Education:
Experience:

Involvement:

Charles E. Bohac
Position:

Education:
Experience:

Involvement:

Michael F. Broder
Position:

Education:

Experience:
Involvement:

Stephanie A. Chance
Position:

Education:
Experience:
Involvement:

Patricia B. Cox
Position:

Education:

Experience:
Involvement:
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Senior Aquatic Biologist, TVA Environmental Stewardship and
Policy, Knoxville, Tennessee

M.S. and B.S., Zoology

17 years in Protected Aquatic Species Monitoring, Habitat
Assessment, and Recovery; 7 years in Environmental Review
Aquatic Ecology/Threatened and Endangered Species

Hydrologist, TVA Research & Technology Applications, Knoxuville,
Tennessee

M.S., Hydrology; B.S., Geophysics

30 years in Hydrologic Investigation and Analysis for Environmental
and Engineering Applications

Groundwater

Specialist, Water Supply, TVA River Operations, Chattanooga,
Tennessee

Ph.D., M.S., and B.S., Civil Engineering

29 years in Water Resource Investigations, Water Quality Analysis,
Waste Treatment and Disposal System Design, Groundwater
Supply and Contamination Analysis, and Hydro and Fossil Power
Plant Engineering

Groundwater and Surface Water Resources and Water Supply

Engineer, TVA Research & Technology Applications, Muscle
Shoals, Alabama

M.S. and B.S., Agricultural Engineering, Registered Professional
Engineer

27 years in Agricultural and Environmental Engineering

Prime Farmland

Biologist, Aquatic Endangered Species, TVA Environmental
Stewardship and Policy, Knoxville, Tennessee

M.S., Environmental Biology; B.S., Fisheries Biology

7 years in Aquatic Biology; 3 years in Environmental Reviews
Aquatic Threatened and Endangered Species

Botanist, TVA Environmental Stewardship and Policy, Knoxuville,
Tennessee

Ph.D., Botany; M.S. and B.S., Biology

28 years in Plant Taxonomy; 2 years in Environmental Reviews
Plants
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James H. Eblen
Position:

Education:
Experience:
Involvement:

Patricia Bernard Ezzell

Position:

Education:
Experience:

Involvement:

Jenny K. Fiedler
Position:

Education:

Experience:
Involvement:

Karen T. Ford
Position:

Education:

Experience:
Involvement:

James R. Hagerman
Position:

Education:

Experience:
Involvement:

Travis Hill Henry
Position:

Education:
Experience:
Involvement:
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Contract Economist, TVA Environmental Stewardship and Policy,
Knoxville, Tennessee

Ph.D., Economics; B.S., Business Administration

39 years in Economic Analysis and Research

Socioeconomics and Environmental Justice

Historian, TVA Environmental Stewardship and Policy, Knoxville,
Tennessee

M.A., History with an emphasis in Historic Preservation

20 years in History, Historic Preservation, and Cultural Resource
Management

Cultural Resources

Terrestrial Zoologist, TVA Environmental Stewardship and Policy,
Knoxville, Tennessee

M.S., Wildlife Science; B.S., Biology-Environmental Emphasis

8 years in Field Biology; 3 years in NEPA Compliance

Terrestrial Ecology

Civil Engineer, TVA Environmental Stewardship and Policy,
Knoxville, Tennessee

M.S., Environmental Engineering; B.S., Mechanical Engineering;
Registered Professional Engineer

16 years in Hydrologic and Hydraulic Modeling

Flood Risk and Floodplains

Environmental Engineer, TVA Environmental Stewardship and
Policy, Knoxville, Tennessee

M.S. and B.S., Agricultural Engineering; Registered Professional
Engineer

16 years in Nonpoint Source Pollution and Water Quality
Surface Water Resources, Erosion, and Sedimentation

Terrestrial Zoologist Specialist, TVA Environmental Stewardship
and Policy, Knoxville, Tennessee

M.S., Zoology; B.S., Wildlife Biology

17 years in Zoology, Endangered Species, and NEPA Compliance
Terrestrial Ecology, Threatened and Endangered Species
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Michael J. McCall
Position:

Education:
Experience:

Involvement:
Mark S. McNeely
Position:

Education:
Experience:

Involvement:

Roger A. Milstead
Position:

Education:

Experience:
Involvement:

Jason M. Mitchell
Position:

Education:
Experience:

Involvement:

Richard L. Pflueger
Position:

Education:

Experience:
Involvement:

Kim Pilarski
Position:

Education:
Experience:

Involvement:
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Environmental Engineer, TVA River Operations, Chattanooga,
Tennessee

B.S., Civil Engineering

5 years in Water Quality Modeling; Registered Professional
Engineer

Surface Water Resources and Water Supply

Program Administrator, TVA Environmental Stewardship and Policy,
Knoxville, Tennessee

M.S., Science Education; B.S., Biological Sciences

8 years in Environmental Education; 10 years in Program
Administration

Graphics and Document Publishing

Manager, TVA Flood Risk and Data Management, Knoxville,
Tennessee

B.S., Civil Engineering; Registered Professional Engineer
30 years in Floodplain and Environmental Evaluations
Floodplains

Natural Areas Biologist, TVA Environmental Stewardship and
Policy, Knoxville, Tennessee

M.P.A. (Environmental Policy); B.S., Wildlife and Fisheries Science
13 years in Natural Resource Planning and Ecological Assessment
with Emphasis on Sensitive Resources

Natural Areas

Recreation Specialist, TVA Environmental Stewardship and Policy,
Muscle Shoals, Alabama

M.B.A.; B.S., Accounting

29 years in Recreation Resources and Economic Development
Recreation

Wetlands Biologist Specialist, TVA Environmental Stewardship and
Policy, Knoxville, Tennessee

M.S., Geography

12 years in Watershed Assessment and Wetland Regulation and
Assessment

Wetlands
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Jon C. Riley
Position:

Education:

Experience:
Involvement:

Peggy W. Shute
Position:

Education:
Experience:

Involvement:

Gary L. Springston
Position:

Education:

Experience:
Involvement:

Janice K. Thomas
Position:

Education:
Experience:

Involvement:

Charles R. Tichy
Position:

Education:
Experience:

Involvement:

Edward William Wells Il

Position:

Education:
Experience:
Involvement:
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Landscape Architect, TVA Environmental Stewardship and Policy,
Muscle Shoals, Alabama

Bachelor of Landscape Architecture, Associate Member American
Society of Landscape Architects

8 years in Site Planning, Design, and Visual Resource Management
Land Use and Visual Resources

Manager, Heritage Resources, TVA Environmental Stewardship and
Policy, Knoxville, Tennessee

M.S., Zoology; B.S., Biology

16 years in Environmental Impact Assessment for Endangered
Species; 25 years Endangered Aquatic Species

Section 7 Coordination

Environmental Engineer, TVA River Operations, Chattanooga,
Tennessee

M.S. and B.S., Civil Engineering

21 years in Water Quality Analyses and Nonpoint Source Pollution
Surface Water Resources and Water Supply

Contact Natural Areas Specialist, TVA Environmental Stewardship
and Policy, Knoxville, Tennessee

M.S., Human Ecology

10 years in Health and Safety Research, Environmental
Restoration, Technical Writing; 3 years in Natural Area Reviews
Natural Areas

Historic Architect, TVA Environmental Stewardship and Policy,
Knoxville, Tennessee

M.A., Historic Preservation; B.S., Architecture

37 years in Historic Preservation; 26 years with TVA Cultural
Resources

Historic Structures

Contract Archaeologist, TVA Environmental Stewardship and Policy,
Knoxville, Tennessee

M.A., Anthropology; B.S., Anthropology

8 years in Cultural Resources Management

Cultural Resources
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6.0 LIST OF AGENCIES, ORGANIZATIONS, AND PERSONS TO
WHOM COPIES ARE SENT

Federal

The Honorable Robert B. Aderholt, U.S. House of Representatives

The Honorable David L. Hobson, Chairman, Subcommittee on Energy and Water
Development, Committee on Appropriations, U.S. House of Representatives

The Honorable Richard C. Shelby, United States Senate

U.S. Army Corps of Engineers, Nashville District, Nashville, Tennessee, Bradley
Bishop, Lisa R. Morris

U.S. Department of Agriculture, Natural Resources Conservation Service,
Russellville, Alabama, Howard Ruby Garrison

U.S. Department of Agriculture, Rural Development, Huntsville, Alabama, Greg
Torrence

U.S. Department of the Interior, Fish and Wildlife Service, Daphne, Alabama, Elaine
Snyder-Conn, Rob Hurt, Jeff Powell

American Indian Tribes
Cherokee Nation, Tahlequah, Oklahoma, Richard L. Allen
Eastern Band of Cherokee Indians, Cherokee, North Carolina, Tyler B. Howe
Eastern Shawnee Tribe of Oklahoma, Seneca, Missouri, Robin DuShane
Seminole Nation of Oklahoma, Wewoka, Oklahoma
United Keetoowah Band of Cherokee Indians, Tahlequah, Oklahoma, Lisa C. Stopp

State

Alabama Department of Conservation and Natural Resources, Joe Addison, Jeff
Garner, Keith Floyd

Alabama Department of Conservation and Natural Resources, Wildlife and
Freshwater Fisheries, Montgomery, Alabama, Joseph H. Addison, Stanley F.
Cook

Alabama Department of Economic and Community Affairs, Tom Littlepage

Alabama Department of Environmental Management, Montgomery, Alabama,
Jennifer Klepac

Alabama Historical Commission, Montgomery, Alabama, Stacye Hathorn

Alabama State Senate, Russellville, Alabama, Roger H. Bedford, Jr.

Bear Creek Development Authority, Russellville, Alabama, Edward D. Crouch, Mike
Horton, Gary L. Hounter, Chris S. Lynch, Eddie T. Marbutt, Theron Shannon
McKinney, Jenna S. Stephens

Geological Survey of Alabama, Marlon Cook

Mississippi Department of Finance and Administration, State Clearinghouse,
Jackson, Mississippi

Other Organizations
Alabama Rivers Alliance, Birmingham, Alabama, April Hall
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Bear Creek Lakes Recreation and Education Center, Russellville, Alabama, Patrick
J. Shremshock

Franklin County Chamber of Commerce, Russellville, Alabama, Lisa N. Stockton

Franklin County Commission, Russellville, Alabama, Jackie L. Bradford, Delton
Gene Graham, Norris B. Lewey, Thomas R. Massey

Franklin County Development Authority, Russellville, Alabama, Mitchell B. Mays

Franklin County Emergency Management Agency, Russellville, Alabama, Carol R.
Frederick

Franklin County Engineer, Russellville, Alabama, William David Palmer

Franklin County Fire and Rescue, Vina, Alabama, Michael W. Moomaw

Franklin County Probate Judge, Russellville, Alabama, Mike E. Green

Franklin County Schools, Red Bay, Alabama, Ralph L. Winchester

Franklin County Soil and Water Conservation District, Phil Campbell and Spruce
Pine, Alabama, Robert K. Clement, Jimmy L. Murphree

Franklin County Water Service Authority, Russellville, Alabama, Doug Aaron,
Wayne M. House, John Taylor, Steve Defoor

Goldkist Poultry, Russellville, Alabama, Phyllis D. Thomas, Lori M. Tinker

Hackleberg Water Board, Hackleburg, Alabama, Wade Hood

Hamilton Bassmasters, Hackleburg, Alabama, Mike Watts

Hodges Volunteer Fire Department, Hodges, Alabama, Lesley Dee Cantrell

Phil Campbell Water and Sewer, Phil Campbell, Alabama, Gary S. Dolan

Red Bay, City of, Alabama, Jeff Reid

Red Bay Rescue Squad, Red Bay, Alabama, Thomas W. Epps

Russellville Water and Sewer Department, Russellville, Alabama, Doug G. Clement

Times Daily, Dennis R. Sherer

Vina, City of, Alabama, D. W. Franklin

World Wildlife Fund, Nashville, Tennessee, Judy A. Takats

Individuals
Sharon Andress John M. Davidson
Ken Askew James D. Davis
Dale Baker Mitchell R. Davis
Peggy N. Baker Jim Deaton
Joe Beasley Steve Martin DeFoor
Johnny L. Berry Berry D. Dudley
Billy M. Bolton Jedidiah Wayne Duke

Tommie B. Bragwell
Dawson Burfield
Steve W. Burleson
Wayne D. Burleson
Dale H. Cantrell
Danny R. Cantrell
Ralph S. Cantrell
Russell S. Cantrell
Ottis D. Carter

Lili Cheney

Bud T. Childing
Ricky Vernon Coats
Gary Wade Cochran
Gregory Scott Cook

William E. Ellison
William D. Engle
Demp Garrison

Glenn Garrison
Howard Ruby Garrison
Glyne Gober

Orville L. Gober
Ronald W. Gober

Roy Gober

Patsy Kay Hammock
Phillip Wade Hammock
Jeff H. Hargett

Ty R. Hester

Freddie L. Hogan
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Ricky D. Holland
Bruce B. Holmes
John M. Holt

Reece Horton
Cathy Hughes
Gregory A. Hughes
James R. King
David L. Lancaster
Shonnia K. Lancaster
Tim Q. Massey
Amy S. McKinney
Esta L. McKinney
Jerrod W. McKinney
Jerry W. McKinney
James B. Mitchell, Jr.
Kelly Moore

Mike Morrow
Murray A. Morrow
Diane Ozbirn
Tommy Ozbirn

Neal Page

Robert F. Page
Joan A. Pearson
Marcell Petree
Jerry R. Phillips
Ronald I. Phillips

C. Joel Pounders
Cody B. Powell
Michael F. Powell
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Carson V. Randolph
Robert M. Riegle
Bob Rogers

Billy W. Rollins
Marlin J. Saint
Adeline C. Scroggins
Dennis Sell

Frankie Ray Smith
Shirley K. Springer
Tim M. Stockton
Curtis Swinney

Faye R. Tate

Floyd E. Thorn
Louise E. Thorn
Robert E. Thorn

C. Wilbur Underwood
Edwin Keith Upton
Nelson Vinson
William T. Vinson
Bob J. Webster
Joseph Webster
Mike Webster
Wesley Webster
David L. Welborn
Jerry A. White

Billy J. Williams

Ken Williams

James R. Winchester
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7.0 SUPPORTING INFORMATION
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