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E.1.0 PURPOSE OF AND NEED FOR ACTION

This chapter should briefly describe the purpose of and need for the proposed action. The
Commission identified the purpose of and need for the proposed action in 61 FR 28467 and in
NUREG-1437 on pages 1-2; this statement should be included in the applicant's ER.

The purpose and need for the proposed action (renewal of an operating license) is to provide
an option that allows for power generation capability beyond the term of a current nuclear
power plant operating license to meet future system generating needs, as such needs may be
determined by State, utility, and, where authorized, Federal (other than NRC) decision
makers.

The Nuclear Regulatory Commission (NRC) has adopted the following definition of the
purpose of and need for the proposed action of nuclear power plant operating license
renewal in 61 FR 28467 and in Section 1.3 of NUREG-1437, “Generic Environmental
Impact Statement for License Renewal of Nuclear Plants:”

“The purpose and need for the proposed action (renewal of an
operating license) is to provide an option that allows for power
generation capability beyond the term of a current nuclear power plant
operating license to meet future system generating needs, as such
needs may be determined by State, utility, and where authorized,
Federal (other than NRC) decision makers.”

In response to the increasing demands for bulk power, the Tennessee Valley Authority
(TVA) seeks to use existing facilities to the greatest extent possible. This approach has
the three-fold benefits of assuring future power supplies, avoiding the large capital
outlays associated with new construction, and avoiding the environmental impacts
resulting from siting and constructing a new power generating facility.

Consistent with the above, TVA proposes to continue operation of Units 1, 2, and 3 of its
Browns Ferry Nuclear Power Plant (BFN) located in Limestone County, Alabama, after
expiration of the current operating license for each unit. This requires renewal of the
units’ operating licenses from the NRC. Renewal of the current operating licenses would
permit operation for an additional twenty years past the current (original) 40-year
operating license terms which expire in 2013, 2014, and 2016 for Units 1, 2, and 3,
respectively. The current NRC operating licenses for the three BFN units are numbered
50-259, 50-260, and 50-296, consecutively.
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E.2.0 SITE AND ENVIRONMENTAL INTERFACES

The information in this chapter is intended to allow the reviewer to understand the overall
character of the site and local environment. This chapter should describe the plant's setting
and the environment affected. The description should give particular attention to information
required to address the environmental issues designated Category 2 and environmental
justice and to environmental issues raised by new and significant information that has been
identified. Guidance on the treatment of these issues is provided in Chapter 4 of this
regulatory guide.

The following information should be included in this chapter of the ER.

o Site location: State, county, latitude and longitude Universal Transverse Mercator
(UTM) coordinates, township, range, and sections.

e A map of the site showing site boundaries; exclusion area; site structures and
facilities; major land uses (with land use classifications consistent with the U.S.
Geological Survey (USGS) categories); the construction zone for refurbishment, if
any; sites for any other planned buildings and structures (both temporary and
permanent); and transportation routes adjacent to the site.

e A map or maps of the site vicinity within about a 10-km (6-mi) radius of the plant
showing county and local municipality boundaries; place names; residential areas;
airports; industrial and commercial facilities; roads; railroads; major land uses (with
land use classifications consistent with the USGS categories); utility rights-of-way;
rivers; other bodies of water; wetlands; trust lands; historic sites; archaeological sites;
Native American lands; military reservations; and designated Federal, State, and local
parks and natural areas. Orient true north at the top of the map.

e A map of the region within about an 80-km (50-mi) radius of the plant showing major
civil divisions; highways; transmission corridors serving the plant (specifically identify
those transmission lines that were identified in the construction permit review as
being constructed to connect the plant to the transmission system); rivers; other
bodies of water; Native American lands; military reservations; designated Federal,
State, and local parks and natural areas; and nonattainment and maintenance areas
defined under the Clean Air Act, as amended (Title 42 U.S.C. 7401, et seq.). Orient
true north at the top of the map.

To the extent any information provided on a map relates to an issue addressed in Chapter 4,
"Environmental Consequences of the Proposed Action and Mitigating Actions," of this guide
or to any new and significant information, that information should be developed in sufficient
depth in textual, tabular, and graphic form to support the analysis. The topics listed below
correspond to the issues identified in Chapter 4. The level of information provided on each of
these topics should be commensurate with the extent of the analysis required. The
information identified below should be represented on the maps identified above; separate
maps or tables may be used if they better support the analysis specified in Chapter 4.

e Aquatic and riparian ecological communities that may be affected by a once-through
or cooling pond heat dissipation system.
e Ground-water resources that may be subject to use conflicts or quality degradation.

e Critical and important terrestrial (plant and animal) habitats that may be disturbed by
power plant refurbishment activities or changes in plant operation. Critical habitats are
listed and described in 50 CFR 17.95 (fish and wildlife) and 17.96 (plants).
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e Threatened or endangered and special concern species identified on the site or within
the site vicinity. These species include those:

- listed at 50 CFR 17.11 (fish and wildlife) or 50 CFR 17.12 (plants)
- listed as a threatened, endangered, or other species of concern by the host State

- proposed for listing, or are current candidates for the listing in the Federal
Register.

e Regional demography, based on the most current (updated) U.S. Census data:
population by city, town, and county for those jurisdictions lying fully or partially within
80 km (50 mi) of the plant. Provide by political jurisdiction the composition of minority
persons and households below the poverty line within 80 km (50 miles) of the plant.
Migrant workers as well as full-time residents should be included. Provide these data
by census tract/block for those geographic areas where the potential has been
identified for adverse environmental impacts from refurbishment or from continued
operation during the renewal term. The most recent Bureau of the Census
demographic information should be supplemented with demographic information from
State and local planning agencies.

e Information related to the area's economic base, including construction industry and
construction labor force, total regional labor force, unemployment levels, and future
economic outlook.

¢ Housing information, including the sales and rental markets in the region, number and
types of units, turnover and vacancy rates, and trends in additions.

e Information about the local educational system (regional primary and secondary
schools and higher institutions), including present and projected capacity and
percentage of utilization.

e Public and private recreational facilities and opportunities, including present and
projected capacity and percentage of utilization.

e Regional tax structure and distribution of the present revenues to each jurisdiction
and district.

e Local plans concerning land use and zoning that are relevant to population growth,
housing, and changes in land use patterns.

e Social services and public facilities, present and projected.
e Data on local and regional meteorology and air quality.
e Historic and archaeological resources.

Known and reasonably foreseeable Federal and non-Federal projects and other actions in the
vicinity of the site that may contribute to the cumulative environmental impacts of license
renewal and extended plant operation should be identified and described.
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E.21 LOCATION AND FEATURES

Site Location

The Browns Ferry Nuclear Power Plant site is located on the north shore of Wheeler
Reservoir in Limestone County, Alabama, at Tennessee River Mile (TRM) 294. The site
is approximately 30 miles west of Huntsville, Alabama. It is 10 miles northwest of
Decatur, Alabama, and 10 miles southwest of Athens, Alabama. The Universal
Transverse Mercator (UTM) Zone 16 coordinates for BFN in meters on the NAD83
datum are: (489,137.74 and 3,840,243.51).

The site is an 840-acre tract just south of U.S. Highway 72 and is directly accessible
from County Road 25 (Nuclear Plant Road). County Road 25 intersects U.S. Highway
72 approximately six miles north of the site and it also intersects U.S. Highway 31
approximately nine miles east of the site.

Site Description

The plant is located on property owned by the United States and held in the custody of
TVA, a corporate agency and instrumentality of the United States. The three-unit plant,
including the intake and discharge canals, is enclosed by a security fence. Primary
access to the plant area is by way of an access road through a security gate.

The plant has the following principal physical structures in the central site area: reactor
containment building, turbine building, radwaste building, service building, intake
pumping station, transformer yard, 161-kV and 500-kV switchyards, off-gas stack,
sewage treatment facilities, and administration and maintenance buildings. Northwest of
the central site area are the hot and cold water discharge channels and mechanical draft
cooling towers. To the east of the central site area are located the training center,
employee physical fithess center, materials storage and procurement complex, and
structures from a former aquatic research laboratory.

Prior to expiration of the current operating licenses it is planned to construct a larger
administration building, a new modifications/fabrication building, and an expandable dry
cask storage facility for spent reactor fuel, all in the central site area.

Site Environs

The site is situated in an area where the land is used primarily for agriculture.
Population densities are low, with no population centers of significance within ten miles
of the plant. The site is surrounded to the north and east by rural countryside. It
includes open pasturelands, scattered farmsteads, few residents, and little industry
within several miles. The terrain is gently rolling with open views to higher elevations to
the north. The south and west side of the plant site abuts Wheeler Reservoir, which is a
wide expanse of open river used for an array of recreational purposes. The reservoir in
the vicinity of the plant site is moderately utilized by recreational boaters and fishermen.

There are no homes within foreground viewing distance to the north and east. However,

adjacent to the site there is a small residential development to the northwest, another
across Wheeler Reservoir to the southwest, and the Mallard Creek public use area
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directly across the reservoir, that have partial views of the plant site. A berm, graded
during the initial construction of the plant site and containing approximately 3.3 million
cubic yards of earth excavated to make cooling water channels, lies adjacent to the
cooling tower complex and blocks views of the northern and eastern plant areas.

Two wildlife management areas occur within three miles of the BFN site, Swan Creek
State Wildlife Management Area and Mallard-Fox Creek State Wildlife Management
Area. The Swan Creek Wildlife Management Area includes over 3,000 acres of land
and over 5,000 acres of water surrounded by numerous industrial facilities. The Mallard-
Fox Creek State Wildlife Management Area encompasses approximately 700 acres of
land and 1,700 acres of water and is primarily utilized for small game hunting.

Approximately 3.5 miles upstream of BFN is the Round Island Recreation Area.

Site Area Physiography and Soils

Limestone County is part of the Highland Rim section of the Interior Low Plateaus
physiographic province. It is comprised of three physiographic subdivisions: The
Limestone Valleys, the Plateau, and the Alluvial Plains. The Limestone Valleys, locally
called the red lands, include the southeastern part of the county. The Alluvial Plains
include the nearly level to undulating first bottoms and stream terraces along the
Tennessee and Elk Rivers. BFN is located in the Limestone Valleys and Alluvial Plains
(USDA, 1953).

The soils that have developed in the Limestone Valleys and Alluvial Plains are inherently
productive for growing crops. Those that developed from high-grade limestone originally
contained a relatively high quantity of organic matter, and the depth of soil over bedrock
is 15 to 20 feet in most places. Drainage is good and the acidity is moderate. The
alluvial soils are fairly well supplied with lime, organic matter, and plant materials, which
provide fertility needed to obtain high crop yields (USDA, 1953).

There are about 279,229 acres (73.5%) of soils in the county classified as prime and/or
statewide important farmland (USDA-NRCS, 1997). These are soils that have the
chemical and physical properties to economically sustain high yields of crop production.

Soils comprising the majority of the region immediately surrounding the BFN and
including the site are Abernathy, Cumberland, and Decatur soils. Phases of these soils
that occur on slopes less than 6% are classified as prime farmland. The Abernathy soils
have developed from colluvial material washed from surrounding soils of high-grade
limestone. This well-drained soil occupies mainly basins or depressions. The
Cumberland soils are located on the river and stream banks and have developed from
alluvium material washed from soils underlain by limestone and to a small extent by
shale and sandstone. This soil is well adapted to cultivated crops because of its fertility
and physical characteristics. The Decatur soils have developed from residual material
weathered from high-grade limestone of the Tuscumbia formation. It is well suited for
cropping and is one of the most extensively cropped soils in the county. (USDA, 1953).

Most of the soil on the BFN site was disturbed when the plant was constructed and is no
longer considered as prime farmland. The entire site is classified as urban built-up land.
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E.2.2 AQUATIC AND RIPARIAN ECOLOGICAL COMMUNITIES

E.2.2.1 HYDROLOGY AND WATER QUALITY

Hydrology

BFN is located on the north bank of Wheeler Reservoir at Tennessee River Mile (TRM)
294. At the BFN site, the Tennessee River flows from southeast to northwest and
averages 1 to 1.5 miles in width. Wheeler reservoir extends from Guntersville Dam at
TRM 349 to Wheeler Dam at TRM 274.9. The drainage area upstream of Wheeler Dam
is 29,590 square miles. The reservoir was created in 1936 as one of the first major dam
projects on the Tennessee River for flood control, power generation, and navigation.
Wheeler has a normal summer elevation of 556 feet (mean sea level) msl and a
minimum water elevation of 550 feet. The lake usually reaches summer elevation by
April 15. Fall drawdown, in anticipation of winter rains, usually begins around August 1.
At summer pool elevation, the reservoir has an area of 67,070 acres, a volume of
1,050,000 acre-feet, a mean depth of 15.7 feet, and a hydraulic residence time of 10.7
days.

In 2002 and 2003, the TVA undertook a study to determine if changes in TVA’s reservoir
system operating policies would produce greater overall public value. This study, in the
form of an Environmental Impact Statement, is expected to be issued in February 2004.
On the basis of this study, TVA may decide to alter reservoir levels and when summer
pool and fall drawdown occur. A no action alternative and eight alternative operating
policies were evaluated. It was determined that for all hydrologic conditions and for all
alternatives that the existing minimum flow past BFN Plant could be maintained. Under
TVA's preferred alternative, additional water would be scheduled for release through
Chickamauga Dam, which is upstream of Wheeler Reservoir, and the minimum pool
elevation within Wheeler Reservoir would be increased by 0.5 foot in the winter.

Interfacing waterways include Round Island Creek embayment 4 miles upstream (TRM
298) on the north bank, and Fox Creek embayment (TRM 296) 2 miles upstream on the
south bank. Mallard-Fox Creek Wildlife Management area is located just across the
reservoir from BFN. Mallard Creek embayment is located approximately 2 mile
downstream of BFN on the opposite bank. The Elk River flows into Wheeler Dam about
10 miles downstream of the plant on the north bank.

Surface water at BFN is derived from precipitation remaining after losses due to
infiltration and evapotranspiration. It can generally be classified as local surface runoff
or streamflow. Surface water runoff from the plant site is to the Tennessee River.

Rainfall in the area averages 57 inches per year, with March being the wettest month at
6.6 inches, and October the driest month at 3.3 inches. The average monthly air
temperature ranges from 39°F in January to 79°F in July with an annual mean of about
60°F. Average unregulated streamflow at the dam is 49,800 cubic feet per second (cfs)
or 1.7 cfs per square mile of drainage area.
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Water Quality

Historically, the dissolved oxygen concentration of reservoir releases ranges from about
11 milligrams per liter (mg/L) in late January to 6 mg/L in early July, with an annual
average of 8 mg/L. The release water temperature ranges from about 43°F in January
to 84°F in July with an annual average of 68°F. Most of Wheeler Reservoir is classified
by the Alabama department of environmental management (ADEM) for use as public
water supply, swimming and other whole body water-contact sports, and fish and
wildlife. However, the area of the reservoir immediately upstream and downstream of
BFN is not classified for public water supply. Water quality is generally good and is
suitable for designated uses. The section of Wheeler Reservoir from the Elk River to
Wheeler Dam was on the 2000 Alabama 303(d) list as partially supporting its designated
uses due to pH and temperature/thermal modifications caused by industrial sources and
flow regulation and modification. However, in 2002, ADEM determined that the mean
temperatures in the photic zone (top four meters in the water column) are statistically
similar to values measured at other locations along the Tennessee River and that
designated uses of Wheeler Reservoir are not impaired due to pH and temperature
(ADEM, 2002). Table E.2-1 summarizes general water quality conditions in Wheeler
Reservoir using 1990 through 1998 data available from the EPA STORET data base.

Table E.2-1 Summary of Wheeler Reservoir Water Quality®

Number Standard

Parameter Units |Samples| Mean | Division [Maximum| Minimum
Turbidity NTU 63 8.91 11.07 75.0 1.2
Secchi Depth meters 305 1.06 0.39 2.5 0.2
Total Alkalinity mg/L 462 58.13 8.74 112 15
Dissolved Oxygen mg/L 6542 7.42 1.98 16.8 0.1
Temperature °F 6537 |78.66 8.39 91.9 43.6
BODs mg/L 2334 | 2.39 1.36 11.0 0.1
Total Suspended mg/L 2669 6.38 5.05 130 1
Solids
Fecal Coliform 100ml 168 159.6| 556.8 6200 0
Organic Nitrogen mg/L 166 0.26 0.27 1.3 0.02
NH3+NH, Nitrogen mg/L 613 0.058| 0.068 0.88 0.01
NO,+NO; Nitrogen mg/L 622 0.30 0.32 3.8 0.01
Total Phosphorus mg/L 624 0.056 0.1 1.8 0.002
Total Organic Carbon| mg/L 144 2.35 1.06 5.9 0.2

®EPA STORET data collected by ADEM, EPA Region IV, and TVA from 1990 through 1998.

Using conventional classification methods, Wheeler Reservoir would be considered
eutrophic (Higgins and Kim, 1981). The TVA 2001 Vital Signs Monitoring program rated
the overall ecological condition of the reservoir as fair (TVA, 2002). The 2001 rating was
lower than typically observed for this reservoir, primarily due to low flows. Much of the
spring and early summer of 2001 was characterized by low flows that increased
reservoir retention time, algal production, and dissolved oxygen depletion. Dissolved
oxygen concentrations of less than 2.0 mg/L occurred near Wheeler dam in mid-
summer. That was partly because water remained in the reservoir longer than usual due
to the unusually dry weather and resulting low flows. There were no swimming
advisories on Wheeler Reservoir in 2001. Fecal coliform bacteria in samples collected
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at four swimming beaches and four boat ramps in 2001 were within the State of
Alabama guidelines for water contact.

Temperature

Water temperature patterns in Wheeler Reservoir are constantly changing in response to
varying meteorological and flow conditions. Important heat transfer variables include air
temperature, relative humidity, wind speed, solar radiation, evaporation, advection, and
convection. Reservoir flow rates and geometry are also key factors. For a detailed
discussion of hydrothermal conditions in Wheeler Reservoir see TVA, 1983.

BFN is located in a region of expanding reservoir cross section. Upstream riverine
conditions change to deep channel and expansive overbank just upstream of BFN.
Downstream, the reservoir is deep and wide. River flows depend on discharges from
upstream Guntersville Dam and downstream Wheeler Dam. Travel times from BFN to
Wheeler Dam range from three days to two weeks, depending on river flows.

The current temperature limits for the BFN thermal discharge, obtained via Section
316(a) of the Clean Water Act, include two parameters--the maximum temperature
downstream of the plant, and the maximum temperature rise from upstream to
downstream of the plant. These limits must be met at the edges of a mixing zone with
the following dimensions: 1) a maximum length of 2,400 feet downstream of the
diffusers; 2) a maximum width of 2,000 feet; and 3) a maximum length of 150 feet
upstream of the diffusers to the top of the diffuser pipes and extends to the bottom
downstream of the diffusers. Downstream river temperature measurements are
obtained by three permanent monitoring stations located in a line across the reservoir at
approximate river mile 293.45. Upstream river temperature measurements are obtained
by a permanent monitoring station located in the main channel at about river mile 297.8.
The maximum temperature downstream of the plant includes a 1-hour average limit and
a 24-hour average limit. The 1-hour average limit is 93°F (33.9°C) and the 24-hour
average limit is 90°F (32.2°C). The maximum temperature rise includes only a 24-hour
average limit, which is 10 Fahrenheit degrees (5.6 Celsius degrees). Historical data
shows that it is possible for the 24-hour average upstream (i.e., ambient) water
temperature to exceed 90°F. To allow plant operation under these conditions, if the
upstream 24-hour temperature exceeds 90°F, the 24-hour downstream temperature may
equal, but not exceed, the upstream value. That is, the temperature rise must be zero or
less. As ambient temperature increases, this type of operation is acceptable until the 1-
hour average limit of 93°F is obtained.

Natural water temperatures in the reservoir vary from around 35°F in January to near
90°F in July. Monthly changes of 15 to 20°F are common in the spring and fall.
Meteorological conditions can cause temperatures throughout the reservoir to change
5°F in 10 days. Daily variations due to solar heating can cause 1 to 2°F changes during
fully mixed conditions and up to 3 to 5°F changes in the surface layer down to 5 feet.

Temperature patterns upstream of BFN are fully mixed during the fall, winter, and spring
with weak thermal stratification from June through September. Temperatures in the
overbank near BFN are similar to those in the main channel except that the overbank
areas are more responsive to changing meteorological conditions. Spatial differences,
overbank to main channel, caused by wind and flow mixing can cause 1 to 3°F
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differences on an hourly basis. In the lower portion of the reservoir weak thermal
stratification can result in a 5°F difference from surface to bottom.
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E.2.2.2 AQUATIC COMMUNITIES

T
>
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TVA has conducted extensive sampling of the fish community in the vicinity of Browns
Ferry Nuclear Plant (BFN) and elsewhere in Wheeler Reservoir in recent years, both in
monitoring programs conducted specifically for BFN (Baxter and Buchanan, 1998), and
as part of TVA’s Reservoir Monitoring Program (Dycus and Baker, 2000). A total of 60
species (excluding hybrids) has been collected in recent years by various sampling
methods (Table E.2-2).

Table E.2-2 — Fish Species Collected in the Vicinity of Browns Ferry Nuclear Plant
by TVA During Browns Ferry Nuclear Plant Monitoring and Reservoir Monitoring
Activities, 1995-2000

Fall 2000 Gill | Fall 2000 Gill Cove Fall 1999 Gill
Net and Net and Rotenone Net and
Electrofishing | Electrofishing | 1995-1997 |Electrofishing
TRM 292.5 TRM 295.9 TRM 295.9

Common Name

Chestnut lamprey - - X -
Spotted gar - X X -
Longnose gar - - X -
Bowfin - - X -
Skipjack herring X X X X
Gizzard shad X X X X
Threadfin shad X X X X
Central stoneroller - - X -
Grass carp - X - -
Spotfin shiner - - X -
Steelcolor shiner - - X -
Common carp - X X X
Striped shiner - X -
Silver chub - - X -
Golden shiner - - X -
Emerald shiner X X X -
Ghost shiner - - X -
Mimic shiner - - X -
Bullhead minnow - - X -
Northern hog sucker X X X -
Smallmouth buffalo X X X X
Bigmouth buffalo - - X -
Spotted sucker X X X X
Silver redhorse - X -
River redhorse X X - -
Black redhorse X - - -
Golden redhorse - - X X
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Table E.2-2 (cont.) — Fish Species Collected in the Vicinity of Browns Ferry
Nuclear Plant by TVA During Browns Ferry Nuclear Plant Monitoring and
Reservoir Monitoring Activities, 1995-2000

Fall 2000 Gill | Fall 2000 Gill Cove Fall 1999 Gill
Net and Net and Rotenone Net and
Electrofishing | Electrofishing | 1995-1997 | Electrofishing

TRM 292.5 TRM 295.9 TRM 295.9
Common Name

Shorthead redhorse - -

Black bullhead - -
Yellow bullhead - -

Brown bullhead - -

Blue catfish

X X
Channel catfish X X
Flathead catfish X X

Blackstripe topminnow - -

Blackspotted topminnow - -

Western mosquitofish - -
Brook silverside X -

Inland silverside - -

White bass

XXX XXX XXX XXX [ X[ X
1

X X
Yellow bass X X
Hybrid striped x white - X
bass

Striped bass X -
Redbreast sunfish - -

Green sunfish - -

Warmouth - X

Orangespotted sunfish
Bluegill

X
Longear sunfish X -
Redear sunfish X

Hybrid sunfish
Smallmouth bass

X X
Spotted bass X X
Largemouth bass X X

White crappie - -
Black crappie - -

Stripetail darter - -

Yellow perch -

X
Logperch X X
River darter -

X

Sauger

XX XXX XXX XX XXX XXX XXX |1

Freshwater drum

x
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Cove rotenone samples were collected annually from 1969 through 1997 as a
component of the TVA environmental monitoring program for BFN, to provide a
database on the fish community in the vicinity of BFN, and later to serve as a part of the
thermal variance monitoring program. In more recent samples, 52 species were
collected in 1995; 45 species in 1996; and 43 species in 1997. Annual standing stock
estimates were 105,655 fish per hectare (ha) and 683 kilograms per hectare (kg/ha) in
1995 and decreased to 11,713 fish/ha and 366 kg/ha in 1996, then increased to 24,497
fish/ha and 489 kg/ha in 1997. Forage fish (primarily clupeids) were numerically
dominant in samples, and also dominated biomass estimates in 1995 and 1996, but
rough fish were highest in biomass in 1997. Gizzard shad exhibited the highest biomass
during all three years, followed by threadfin shad in 1995 and smallmouth buffalo in 1996
and 1997 (Baxter and Buchanan, 1998).

TVA began a program to systematically monitor the ecological conditions of its
reservoirs in 1990. Previously, reservoir studies had been confined to assessments to
meet specific needs as they arose. Reservoir (and stream) monitoring programs were
combined with TVA’s fish tissue and bacteriological studies to form an integrated Vital
Signs (VS) Monitoring program. VS monitoring activities focus on:

1. Physical/chemical characteristics of waters;

2. Physical/chemical characteristics of sediments;

3. Benthic macroinvertebrate community sampling; and
4. Fish assemblage sampling.

Fish are included in aquatic monitoring programs because they are important to the
aquatic food chain and because they have a long life-cycle, which allows them to reflect
conditions over time. Fish are also important to the public for aesthetic, recreational,
and commercial reasons (Dycus and Baker, 2000).

Fish samples were taken in three areas of Wheeler Reservoir from 1990 through 1995,
and again in 1997 and 1999 as part of TVA’s VS monitoring program. Areas sampled
included the forebay (area of the reservoir nearest the dam), a mid-reservoir transition
station in the vicinity of Tennessee River Mile (TRM) 295.9, an upper-reservoir inflow
station at TRM 348, and the Elk River Embayment. Although any fish species known
from elsewhere in the reservoir could occur in the vicinity of BFN, results of sampling at
the transition station are presented here because they are more representative of fish
communities in the vicinity of BFN.

Reservoir Fish Assemblage Index (RFAI) ratings are based primarily on fish community
structure and function. Ratings are derived from scores of 12 individual metrics
described in Baxter and Gardner (2003). Compared to other similar Tennessee
reservoirs, the fish assemblage at the Wheeler mid-reservoir station (TRM 295.9) rated
poor in 1992 and 1999, fair in 1990, 1991, 1995, and 1997, and good in 1993 and 1994.
In the fall of 2000, additional (i.e., not on the regular RFAI monitoring schedule)
electrofishing and gill net samples were taken at the transition station (TRM 295.9) and a
newly-established sampling station for BFN monitoring downstream of the diffuser at
TRM 292.5. A total of 30 fish species (excluding hybrids) was collected; the fish
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assemblage rated good at TRM 292.5 and fair at TRM 295.9 (Table E.2-2) (Dycus and
Baker, 2001).

Benthic Organisms

As mentioned, BFN is located on Wheeler Reservoir, which TVA classifies as a run-of-
the-river reservoir. Run-of-the-river reservoirs typically have short water retention times
(one to two weeks) and little winter drawdown. Benthic habitats in the reservoir range
from deposits of finely divided silts to river channel cobble and bedrock. The most
extensive benthic habitat is composed of fine-grained brown silt, which is deposited both
in the old river channel and on the former overbank areas. The overbank areas, on
either side of the old river channel, are far more extensive than the channel and are the
most productive (TVA, 1972). These overbanks, located directly across from BFN,
extend approximately 2 miles downstream. The overbanks support communities of
Asiatic and fingernail clams, burrowing mayflies, aquatic worms, and midges. Cobble
and bedrock areas, found primarily in the old channel, support freshwater mussels,
zebra mussels, bryozoa, sponges, caddisflies, snails, and some leeches. The Asiatic
clam is nonindigenous to North America and common in the Tennessee River system.

TVA began a program entitled VS monitoring to systematically monitor the ecological
condition of its reservoirs in 1990. Benthic macroinvertebrates are included in VS
monitoring because of their importance to the aquatic food chain, and because they
have limited capability of movement, thereby preventing them from avoiding undesirable
conditions. Since 1995, VS samples have been collected in the late fall/winter
(November - December). Depending on reservoir size, as many as three stations are
sampled (i.e., inflow, transition, and forebay).

Benthic macroinvertebrate VS monitoring data are analyzed using metrics. The number
of metrics has varied through the sample years as reservoir benthic analysis has been
fine-tuned. The current analysis is comprised of nine metrics: taxa richness, EPT
(Ephemeroptera, Plecoptera, Trichoptera) taxa, long-lived taxa, non-chironomid and
oligochaete density, percent oligochaete, dominant taxa, zero samples, non-chironomid
and oligochaete taxa, and chironomid density. The number derived for each metric is
totaled and the score is applied to a range of values that identify the overall condition of
the benthic community (i.e., very poor, poor, fair, good, or excellent).

BFN is located a short distance downstream from the VS transition station on Wheeler
Reservoir (TRM 295.5). The transition station is the zone considered to be between
riverine (the inflow station) and impoundment habitats (the forebay station). Benthic
community scores at the transition station ranged from “excellent” in 1994 to “good” in
1995 and “excellent” again in 1997 and 1999 (Dycus and Baker, 2000).

In addition to VS benthic macroinvertebrate monitoring, benthic community sampling in
support of BFN thermal variance monitoring was begun in the fall of 2000 (and will
continue at least for the term of the current permit cycle - five years). Station locations
are TRM 296 and TRM 292, upstream and downstream of the BFN diffusers
respectively. Analysis of the 2000 sample data indicated the benthic community above
BFN diffusers was in “excellent” condition and the community below the diffusers was in
“good” condition (Dycus and Baker, 2001).
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Freshwater mussels are excellent indicators of water quality due to their sessile nature
and inability to avoid perturbations impacting water quality. Mussels feed on
microorganisms (protozoans, bacteria, diatoms) and organic particles suspended in the
water that are brought into the body via siphon action and consumed. Thirty-eight
freshwater mussel species had been documented in Wheeler Reservoir through 1991
(Ahlstedt and McDonough, 1993). Twelve species were identified in the vicinity of BFN
during a 1982 survey for a proposed barge facility (Henson and Pryor, 1982). Most
recently, Alabama Division of Wildlife and Freshwater fisheries (ADWFF) identified 14
species upstream of BFN and 12 species downstream (Garner, 2001). A listing of these
species appears in Table E.2-3.

Table E.2-3 — Mussel Species Collected by Alabama Division of Wildlife and
Freshwater Fisheries Near Browns Ferry Nuclear Plant in 1999
Common Name Scientific Name
TRM 292, October 13-14, 1999
Washboard Megalonaias nervosa
Pink heelsplitter Potamilus alatus
Threehorn wartyback Obliquaria reflexa
Mapleleaf Quadrula quadrula
Threeridge Amblema plicata
Pimpleback Quadrula pustulosa
Elephantear Elliptio crassidens
Flat floater Anodonta suborbiculata
Ebonyshell Fusconaia ebena
Fragile papershell Leptodea fragilis
Giant floater Pyganondon grandis
Pistolgrip* Tritogonia verrucosa
TRM 298, August 17 and October 20, 1999
Washboard Megalonaias nervosa
Pink heelsplitter Potamilus alatus
Pimpleback Quadrula pustulosa
Threehorn wartyback Obliquaria reflexa
Threeridge Amblema plicata
Elephantear Elliptio crassidens
White heelsplitter Lasmigona complanata
Pistolgrip Tritogonia verrucosa
Purple waryback Cyclonaias tuberculata
Mapleleaf Quadrula quadrula
Butterfly* Ellipsaria lineolata
Giant floater* Pyganodon grandis
Pink papershell* Potamilus ohiensis
Flat floater* Anodonta suborbiculata

* = collected as dead shells
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Introduced Aquatic Species

The Asiatic clam (Corbicula fluminea) was first documented in the Tennessee River in
1959 below Pickwick Dam and has spread throughout the system (Sinclair and Isome,
1961). No recent data exist on the status of the Asiatic clam near BFN; however,
specimens have been collected during VS monitoring.

A nonindigenous water flea, Daphnia lumholtzi, has been documented throughout the
Tennessee River system (Baker, 2001). It is therefore expected to occur in Wheeler
Reservoir.

Nine occurrences of the freshwater jellyfish (Craspedacusta sowerbyi), a species
probably introduced from China, were documented in the vicinity of BFN in 1980 and
1981 (Yeager 1987). |It's presence in ichthyoplankton samples was documented
throughout most of the TVA reservoir system between 1978 and 1985. It is assumed
this introduced species continues to occur in the vicinity.

Zebra mussel (Driessena polymorpha) reproduction is monitored at BFN weekly
between April and October. Plankton net samples are collected from BFN’s raw water
system and the number of zebra mussel veligers per cubic meter of water entering the
plant is estimated. The proportion of the veligers in samples that are of a size that could
settle in the BFN raw water system is also estimated. Data from these samples indicate
that zebra mussel reproduction near BFN remains at a low level and that zebra mussels
should not pose a threat to the plant in the immediate future.

Grass carp have been introduced to reservoirs in the TVA system, both by individuals
seeking to control heavy infestations of aquatic vegetation, and by TVA in Guntersville
Reservoir. Grass carp have not been collected in high numbers; they were not included
in cove rotenone samples taken through 1997, and have been taken infrequently in
reservoir monitoring gill net and electrofishing samples (Table E.2-3).

Entrainment and Impingement of Fish and Shellfish, Heat Shock

Fish eggs and larvae entrained in cooling water may suffer mortality from one or more
physical effects of passage through the plant. Consequently, in conjunction with the
construction of BFN, TVA investigated the preoperational characteristics and dynamics
of the annual ichthyoplankton populations in Wheeler Reservoir (TVA, 1978a). This
investigation was continued through the initiation of commercial operation in 1974, and
data from 1971-1977 were reported (TVA, 1978b); 1978 and 1979 data were also
reported (TVA, 1980). These studies concluded that estimated plant entrainment under
open-cycle, 3-unit operation would not add significantly to expected natural mortality of
fish eggs and larvae in the reservoir (TVA, 1980). Impingement of adult fish at BFN did
not appear to adversely impact Wheeler Reservoir fish community (TVA, 1978b).

Response of fish and other aquatic life to elevated temperatures found in power plant
discharges can range from acute, which includes immediate disability and death; to
chronic or low level, which may include physiological or behavioral responses such as
changes in spawning, migration, or feed behaviors. Since the discharge diffusers at
BFN are located such that fish do not become trapped in areas of elevated
temperatures, acute impacts are highly unlikely. TVA studies have documented that
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thermal releases from BFN have not had a significant impact on the aquatic community
of Wheeler Reservoir (TVA 1983, Baxter and Buchanan ,1998).

Microbiological Organisms

Plankton surveys were conducted during BFN preoperational monitoring in the early
1970s and have been a component of many BFN aquatic community surveys since then.
The earliest phytoplankton surveys for Wheeler Reservoir found the assemblage to be
quite diverse. As many as 27 Chrysophyta, 52 Chlorophyta, and 17 Cyanophyta taxa
have been documented (TVA, 1977). Early zooplankton surveys documented a diverse
assemblage as well, with 32 Dladocera, 24 Copepoda, and 47 Rotifera taxa represented
(TVA, 1977). More recently, algal dynamics surveys were conducted in 1989 during
plant shutdown and again in 1991 when the plant was operational as part of the
approved BFN thermal variance monitoring program (Lowery and Poppe, 1992). The
objective of this activity was to determine the effect of BFN thermal discharges on the
phytoplankton community in Wheeler Reservoir. The study was initiated as a result of
recommendations made during the operational monitoring reporting process for BFN.

The validity of preoperational and operational BFN algal surveys conducted in the 1970s
has been brought into question with advancements in reservoir limnology during the past
18 to 20 years. Considerable research and monitoring, conducted by TVA and others to
evaluate phytoplankton/nutrient interactions in reservoirs has found that several factors
must be considered to determine cause/effect relationships in reservoirs. These factors
include flow-through conditions, overbank/embayment areas, residence time, zonation,
and placement of point and non-point pollution sources (Lowery and Poppe, 1992).
Erroneous results can occur when using annual “snapshot” surveys to analyze algal
communities in reservoirs.

BFN preoperational and operational monitoring collections were typically conducted on
an annual basis — once per summer. VS monitoring is conducted on a monthly
schedule, April through September. Plankton data gathered during VS monitoring is
believed to be more reliable. According to Lowery and Poppe (1992), the importance in
sampling monthly lies in the fact that algal division rates are such that several
generations can be missed in less frequent sampling and hence the chances for
observing “boom or bust” situations increase as sampling frequency decreases.
Unfortunately, abnormally high densities observed during operational monitoring may
have been nothing more than chance collections, during peak densities just as lower
numbers in other years may have been underestimates (Lowery and Poppe, 1992). If
BFN is having a stimulatory or depressing effect on the plankton community in the near
field, numbers should be significantly increased or decreased downstream of the plant in
at least some habitats as compared to similar upstream habitats. Examination of the
1989 and 1992 samples and the VS monitoring network data (far field) showed no
consistent changes in either the near field or downstream (Lowery and Poppe, 1992).
The only consistent observation that could be made from the 1989 and 1991 surveys
and the VS monitoring data was that plankton communities vary on a daily basis
regardless of location or habitat type.

Chlorophyll a is a simple, long-standing, and well-accepted measurement for estimating
algal biomass, algal productivity, and trophic condition of a lake or reservoir (Carlson,
1977). Generally, lower chlorophyll concentrations in the oligotrophic range are thought
to be indicative of good water quality conditions, and high chlorophyll concentrations are
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usually considered indicative of cultural eutrophication (Dycus and Baker, 2000).
Average chlorophyll a concentrations (pg/L) recorded from Wheeler Reservoir's
transition station between 1992 and 1999 are illustrated in Figure E.2-1. Wheeler
Reservoir's chlorophyll levels at the transition station, in the vicinity of BFN, received a
“fair” rating in 1992 and 1994, a “good” rating in 1993, 1997, and 1999, and a “poor”
rating in 1995 (TVA, 1993, 1994, 1995, 1996, 1998, Dycus and Baker, 2000). Low flow
conditions in 1995 are believed to have allowed for longer water retention times in the
reservoir contributing to increased algal production and a substantially lower score. For
a detailed explanation of how chlorophyll a concentrations are translated into a rating,
see Dycus and Baker (2000).

Wheeler Transition

- Chlorophyll-a Concentrations (1990-2000)
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Figure E.2-1 — Chlorophyll a Concentrations from Wheeler Reservoir Transition
Station, Vital Signs Monitoring 1990-2000
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E.2.2.3 RIPARIAN ECOLOGY

Terrestrial Animals

Riparian communities and other terrestrial habitats associated with aquatic resources, such
as streams, ponds, rivers, mudflats, shorelines, and wetlands are often the most productive
habitats in a given area. Wildlife use these habitats for foraging, reproduction, and
movements from one area to another. Wildlife species found among riparian habitats on,
and adjacent to, BFN are generally common and have widespread distributions. For the
most part, riparian communities are very limited on BFN. Waste water lagoons,
sedimentation ponds, and river shoreline comprise the majority of the wet-habitats on
BFN.

Riparian communities often support breeding habitats for toads, frogs, and salamanders;
and a variety of other animal life such as turtles, snakes and mammals often occur there.
Amphibians and reptiles found in riparian forests include bullfrog, green frog, eastern newt,
southern two-lined salamander, common snapping turtle, and northern water snake. Some
waterholes along Wheeler Reservoir are used by American alligators in the winter. Birds
that nest here include wood duck, belted kingfisher, barred owl, American woodcock,
Carolina wren, prothonotary warbler, and eastern phoebe. The Tennessee River is used
extensively by a variety of wintering waterfowl and wading birds. Wheeler Wildlife
Refuge, located upstream from BFN, is one of the southern-most wintering areas for
ducks and geese in the Southeast. Mammals found in the vicinity would include muskrat,
mink, beaver, and raccoon.

Terrestrial Plants

The riparian zone encompasses land along the shoreline of Wheeler Reservoir at
Browns Ferry Nuclear Plant. The shoreline of BFN is approximately 12,375 feet, with
58% stabilized with riprap and the remaining 42% of the shoreline is partially eroded and
is comprised of mixed upland forest vegetation. The land bordering the shoreline
stabilized with riprap is adjacent to the nuclear plant and is primarily vegetated by young
(approximately 4-5 years old) black willow, hackberry, sumac, privet, Japanese
honeysuckle and trumpet creeper. The remainder of the shoreline is just west of the
facility and is a young mixed upland forested scattered with a few large species
(approximately 80+ years old) of oak and loblolly pine. The remaining young plants
associated with the upland forest include various species of black locust, sweetgum,
sassafras, cottonwood, elm, hackberry and black cherry. The remaining vegetation
dominating the forested area includes Chinese privet, spleenwort, Virginia creeper and
poison ivy. There are no uncommon or unusual plant communities.

Wetlands

The National Wetland Inventory (NWI) identifies forested wetlands, scrub-shrub
wetlands, and emergent (marsh) wetlands associated with the mainstem of the
Tennessee River/Wheeler Reservoir in the vicinity of BFN. These occur primarily along
embayments of the main channel. In the vicinity of the BFN site, the NWI indicates
wetlands associated with Douglas Branch, Poplar Creek, Dry Creek, and Round Island
Creek. Wetlands in these areas are generally confined to narrow strips of forested or
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scrub-shrub wetlands in the riparian zone, and many have been reduced both in extent
and function due to clearing and channelization associated with agricultural activities.

The NWI data indicates a total of approximately 25 acres of wetlands occurring within
the BFN site, including forested wetlands, emergent (marsh) wetlands, and scrub-
shrub/emergent wetlands (based on 1980’s aerial photography). The Limestone County
Soil Survey (1953) indicates a total of approximately 75 acres of hydric soils within the
BFN site; much of this hydric soil area represents historic wetland areas which were
previously drained and converted, and are no longer functioning as wetlands. During
ground surveys in July of 2003, a total of approximately 12 acres of wetlands were
determined to meet the US Army Corps of Engineers (USACE) wetland parameters
(Environmental Laboratory 1987) for federal jurisdictional wetlands which may be
regulated under the Clean Water Act (Figure E.2-2). Wetland determination data forms
of these areas are provided in Attachment E-1. These federal jurisdictional wetlands
include two areas which are shown on the NWI (W1 and W3) and occur in the riparian
zones of channelized streams, and an additional area (W2), which was not identified by
the NWI, and which is associated with drainage swales in areas previously cleared for
agriculture. Wetland determinations were performed according to USACE wetland
standards (Environmental Laboratory, 1987), which require documentation of
hydrophytic vegetation (USFWS 1996), hydric soil, and wetland hydrology. Broader
definitions of wetlands, such as the US Fish and Wildlife Service (USFWS) definition
(Cowardin et al. 1979), Executive Order 11990 Protection of Wetlands, and the TVA
Environmental Review Procedures definition (TVA 1983), were also considered in this
review. Wetlands were classified according to the USFWS system (Cowardin et al.
1979).

The wetland ecological communities identified on the BFN site are dominated by plant
species that are common in the region. These include black willow (Salix nigra),
buttonbush (Cephalanthus occidentalis), sedges (Carex lupulina, Carex vulpinoidea,
Rhyncospora corniculata), rushes (Juncus effusus, J. brachycarpus), water hemlock
(Conium maculatum), and smartweeds (Polygonum spp.). The water regimes of the
onsite wetlands include temporary and seasonal saturation and inundation resulting from
precipitation, surface runoff, and seasonal high water tables. During periods of low
precipitation or low water tables in the late summer and early fall, it is likely that these
wetlands contain only limited areas of inundation or saturation, or are dry. These
wetlands occur in areas that have been previously disturbed by clearing and agriculture,
and parts which are currently maintained by periodic mowing. These types of wetlands
on disturbed former or present agricultural land, and the dominant vegetation species
occurring within them, are common in the region. Although they do not represent
uncommon habitats locally or regionally, these onsite wetlands are functionally important
for water quality enhancement, flood and stormwater control, wildlife habitat, and plant
species diversity.
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Wetland ecological communities in Alabama have suffered a marked decline as the
result of channelization of major streams and the clearing of wetlands for agricultural
and other purposes. Past land-use changes and stream channelization have resulted in
reduction of total wetland acreage, changes in wetland types, and diminished ecological
integrity of many of the remaining wetlands throughout the region. Channelized streams
result in less frequent flooding and allow rapid runoff and drainage of the floodplain and
adjacent areas. The extensive areas of bottomland forested wetlands that occurred in
the major stream bottoms prior to channelization and land clearing are largely absent
from the landscape. Alabama sustained a net loss of 42,000 acres of wetlands out of 2.7
million acres between 1974 and 1983. The greatest losses were due to the conversion of
forested wetlands to non-wetland or other wetland types (Heffner, et al., 1994). Since
1983 wetland losses have slowed but continue steadily as urbanization and impacts
associated with transportation construction projects still impact wetlands in the state
(Flynn, 1991).
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E.2.3 GROUNDWATER RESOURCES

Shallow groundwater at BFN occurs within unconsolidated terrace deposits and residual
soils, and along a relatively thin but highly weathered horizon (epikarst zone) at the top
of bedrock. At depth, groundwater occurs exclusively in fractures and solution features
of the Tuscumbia limestone and Fort Payne chert. The Tuscumbia limestone and Fort
Payne chert are collectively described as the Tuscumbia-Fort Payne aquifer system. This
aquifer system is the most important water-bearing unit in the site vicinity from a regional
perspective since it is a source of water for both wells and springs in the area.

Recharge to the shallow groundwater system at the plant site is derived primarily from
precipitation. Regional water balance studies (Zurawski, 1978) show that approximately
10 to 13 inches of this precipitation enters groundwater storage. A total of 18 monitoring
wells have been installed at the BFN site since 1980 and groundwater level
measurements were initially monitored on a monthly basis.

Groundwater levels at the site are generally highest during the months of January
through March. During September and October, water levels are usually at a minimum.
Correlation between water levels in site wells and neighboring surface waters indicates
that the Tennessee River and plant water channels exert some control on local
groundwater elevations and hydraulic gradients. The direction of groundwater
movement is generally W-SW toward the Tennessee River. Exceptions to this
directional flux occur at the plant site during dewatering operations that can reverse
gradient conditions, in the vicinity of leaking water lines serving the site, in areas of
topographic highs/lows, and in the vicinity of the Low-Level Radioactive Waste (LLRW)
storage facility where more complex movement exists.

Within overburden soils at the site, groundwater movement is predominantly downward.
Local areas of lateral flow likely occur near some streams, topographic lows, and where
extensive root systems exist. Based on 15 undisturbed soil samples, Boggs (1982)
determined that the saturated hydraulic conductivity of site soils in the vicinity of the LLRW
storage facility averages 3.7E-08 feet per second. Water supply wells developed within
such low permeability soils are primarily of limited capacity. Based on aquifer testing in a
similar setting (Julian, et al., 1993) the cherty gravel horizon near bedrock (epikarst) can be
significantly transmissive. Measured transmissivity values by Julian, et al. (1993) suggest
horizontal hydraulic conductivity values that are from one to two orders of magnitude
greater than those measured in the shallow Tuscumbia limestone. Observations of
groundwater levels during early site borings (TVA, 1972) also suggest that groundwater
within the epikarst zone and Tuscumbia-Fort Payne aquifer might be confined.

Groundwater flow in the Tuscumbia limestone occurs solely in fractured and weathered
zones. The orientation of fractures and solution features within the Tuscumbia is coincident
with a structurally controlled joint system (i.e., along strike and dip). Studies by Julian, et al.
(1993) indicate that the transmissivities of bedrock fractures and solution features in the
Tuscumbia may decrease with depth. However, the interconnectivity of these features is
equally important. Although fractured, the silty, siliceous nature of the Fort Payne chert
inhibits the development of solution features. Therefore, the average permeability of the
Fort Payne at the site is expected to be less than that of the Tuscumbia limestone.
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There are two sets of on-site lagoons at BFN.

Wastewater Lagoons. There is a series of three interconnected lagoons located north of
the switchyard that are used to provide secondary treatment for the plant's sanitary
wastewater. The lagoons were constructed using compacted clay and possess no
synthetic linings. There is no monitoring of lagoon influent. However, effluent is
discharged under the plant NPDES permit (DSN 013a(1)) that is monitored for flow, pH,
BODS5, TSS, and fecal coliform. There are no groundwater monitoring wells installed in
the vicinity of these lagoons.

Sedimentation Ponds. There are two sedimentation ponds (Ponds A & B) located east
of the plant and adjacent to the end of the central perimeter (switchyard) drainage ditch.
These ponds are both lined with Hypalon Synthetic liners. The ponds receive reject
water from the Ecolochem Reverse Osmosis process used to generate demineralized
water for the plant, water discharged from the Diesel Generator building sumps, and
water from the Water Intake Building sump. Discharge from Pond A, the larger of the
two ponds, is permitted under an NPDES permit (DSN 013b). The pond is released on a
batch basis as needed, and the outfall is monitored for flow, pH, TSS and Oil and
Grease under the terms of the NPDES permit. Pond B has no outfall. When it fills,
effluent from Pond B is manually pumped to Pond A and released through the permitted
outfall. Piping and valves are provided to allow flexibility in filling either of the ponds.
There are no groundwater monitoring wells installed in the vicinity of these ponds.
Although an original plant bedrock monitoring well (well 7) was located about 100 feet
southwest of pond A (between the pond and the river), it was destroyed when the
Ecolochem building was constructed.

The Tuscumbia-Fort Payne aquifer system provides volumes of water sufficient for
domestic supplies and some municipal and industrial supplies in the region.
Groundwater in this aquifer system is a calcium bicarbonate type and can generally be
used without extensive treatment. Public groundwater supplies within a 50-mile radius
of BFN were previously identified by TVA (TVA, 1972). An off-site well survey was
conducted in May 1995 to identify groundwater supplies within a two-mile radius of the
BFN site and this information is provided by TVA (1999). The closest known public
groundwater supply (Limestone County Water System, Well G-1) resides approximately
two-miles north of BFN (ADEM, 2001). There is no groundwater use by BFN, and site
dewatering wells have been inactive since the 1980s.
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E.2.4 CRITICAL AND IMPORTANT TERRESTRIAL HABITATS

Terrestrial Animal Habitats

Most areas on BFN have been previously disturbed and provide limited wildlife habitat,
particularly areas that have been impacted by agricultural activities and development.
Due to the lack of features that provide high quality wildlife habitats, such as streams,
springs, wetlands, caves, rock bluffs, and moist forested habitats, the overall diversity of
wildlife on BFN is not uncommon from a local, state, or regional perspective. Terrestrial
wildlife species found among upland habitats on BFN are generally common and have
widespread distributions. No uncommon wildlife communities or important terrestrial
habitats occur within, or immediately adjacent to, BFN.

Uplands habitats found on BFN include old fields and other early successional habitats
interspersed with scattered trees. Small woodlots occur along the shoreline, near the
eastern portion of BFN. In many cases dry, upland habitats contain a lower diversity of
wildlife species and are less productive from a wildlife standpoint than are riparian
communities.  However, distinctive animal species are associated with upland
communities.

Amphibians and reptiles found in early successional habitats with scattered trees include
American toad, spring peeper, black racer, and eastern box turtle. Birds that nest here
include song sparrow, eastern bluebird, northern mockingbird, turkey vulture, and tufted
titmouse. Mammals found here would include white-tailed deer, eastern cottontail rabbit,
Virginia opossum, and hispid cotton rat.

Numerous caves are reported from Limestone County, Alabama. Caves are sensitive
ecological communities that are strongly influenced by conditions that limit light and
nutrients and maintain somewhat stable temperature and humidity levels. Many
terrestrial animals are dependent on caves during all or part of their lifecycle. These
animals include birds, bats, rodents, salamanders, and insects. No caves occur on, or
immediately adjacent to, BFN.

Introduced species — Invasive terrestrial animals often occur in developed areas.
Invasive terrestrial animals that are expected to occur in the project vicinity include
European starling, house sparrow, and rock dove.

Wetlands in the Project Area

Wetland habitats existing within and around the BFN site are described in Section E.2.2.
These seasonally and temporarily flooded wetlands which dry up later in the year are
important as breeding habitats for amphibians, as well as foraging and nesting habitats
for amphibians, birds and small mammals.
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E.2.5 THREATENED OR ENDANGERED SPECIES

Terrestrial Animals

A review of the TVA Regional Natural Heritage database indicates that no federally- or
state-listed species of animals have been reported from areas within three miles of the
BFN. Two federal-listed and three state-listed species have been reported from
Limestone County, Alabama (Table E.2-4). Habitat for one species, the Bewick’s wren,
may occur on BFN. Otherwise, no designated critical habitat or otherwise suitable
habitat for listed species occurs on BFN.

Table E.2-4 — Federal- and State-Listed Terrestrial Animals Reported
from Limestone County, Alabama.

Species Scientific Name State Status Federal
Status

Amphibians

Eastern Hellbender | Cryptobranchus Protected —
alleganiensis alleganiensis

Tennessee Cave | Gyrinophilus palleucus Protected —

Salamander

Birds

Appalachian Thryomanes bewickii altus Protected —

Bewick’s Wren

Mammals

Gray Bat Myotis grisescens Protected Endangered

Indiana Bat Myotis sodalis Protected Endangered

Federal-endangered gray and Indiana bats are reported from caves along the Elk River.
Gray bats are monitored at these caves annually by Arnold Engineering Development
Center biologists. Gray bat populations appear to be stable at these sites. Indiana bats
have not been reported from these caves in recent years.

Gray bats are colonial bats which roost and form maternity colonies in caves located
along rivers and reservoirs over which they feed. In the winter, gray bats congregate
and hibernate in a limited number of caves across the southeast. Indiana bats are
colonial bats that hibernate in caves during winter months, and can be found in hollow
trees and under loose tree bark during the summer, where they form small maternity
colonies. Indiana bats forage for insects primarily in riparian and upland forests.

Roosting and foraging habitat for gray and Indiana bats is very limited on BFN. Water
sources are comprised of water lagoons, sedimentation ponds and drainage canals; and
forested habitats are primarily small woodlots of poor quality. Although no suitable
habitats for these species occur on BFN, gray bats likely forage along the Tennessee
River, adjacent to the plant site.

State-protected Tennessee cave salamanders, eastern hellbenders, and Appalachian
Bewick’s wren have been reported from northern portions of Limestone County.
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Tennessee cave salamanders are found in clean, permanent streams and pools in
limestone caves. No caves have been reported from the immediate vicinity of BFN;
therefore, this species is not expected to occur there.

Eastern hellbenders inhabit large, clear, fast-flowing streams that contain large flat rocks
and logs. Preferred habitat is often a major stream surrounded by mature woodlands.
No suitable habitat for this species occurs on BFN.

Appalachian Bewick’s wrens may occur in open, brushy fields or riparian woodlands, if
suitable artificial nest sites in the form of outbuildings, machinery, woodpiles, or nest
boxes are found nearby. Habitat for this species on BFN is lacking. However,
opportunistic breeding birds may make occasional use of the limited nesting
opportunities on the site.

Aquatic Animals

Five federally listed endangered aquatic species are known to occur in either the main
channel of the Tennessee River (Wheeler Reservoir) or its tributaries in the vicinity
(within a 15-mile radius) of BFN. Five state-listed species are also known to occur in
this area (Table E.2-5). An additional thirty-seven (37) federally or state-listed aquatic
animal species, such as the Orangefoot Pimpleback mussel (Plethobasus cooperianus),
the Cracking Pearly mussel (Hemistena lata), the Fine-Rayed Pigtoe mussel (Fusconaia
cuneolus), the Shiny Pigtoe mussel (F. cor), the Slackwater Darter (Etheostoma
boschungi), the Boulder Darter (E. wapiti), and the Alabama Blind Cave Shrimp
(Palaemonias alabamae) are known to occur in the general North Alabama area (i.e.,
Limestone, Lawrence, and Morgan Counties). None of these species are presently
known to exist in the vicinity of BFN.

Two federally-listed mussel species known from the area, Rough Pigtoe (Pleurobema
plenum) and the Pink Mucket (Lampsilis abrupta), historically occurred in silt-free, stable
gravel and cobble habitats in large river habitats throughout the Tennessee River system
(Parmalee and Bogan, 1998). These species are now extremely rare and are primarily
found in unimpounded tributary rivers and in the more riverine reaches of the largely
impounded mainstream Tennessee River. In Wheeler Reservoir, most of the surviving
large river habitat occurs upstream of BFN. All recent records of these two species are
from upstream of BFN (Ahlstedt and McDonough, 1993; Colaw and Carroll, 1982;
Garner, 1998 and 2001; Gooch, et al., 1979; Henson and Pryor, 1982; TVA Regional
Natural Heritage Database, 2001; Yokely, 1998). It is very unlikely that populations of
these species exist in Wheeler Reservoir adjacent to or downstream of BFN (Koch,
1999). Two state-listed mussels; Pink Papershell (Potamilus ohiensis), and
Spectaclecase (Cumberlandia monodonta), are also reported from the Tennessee River
upstream of BFN, and are not likely to be found downstream of BFN

Three federally-listed endangered aquatic snails, Armored Snail (Pyrgulopsis pachyta),
Slender Campeloma (Campeloma decampi), and Anthony’s River Snail (Leptoxis
[=Athearnia] anthonyi), are restricted to tributary creeks to Wheeler Reservoir upstream
of BFN. No evidence exists to suggest that populations of these species exist in the
mainstem of the Tennessee River (Wheeler Reservoir) in the vicinity of BFN, or in
tributary streams downstream of BFN. One state-listed snail Warty Rocksnail (Lithasia
lima) is reported from tributary streams upstream of BFN, but is not likely to occur in the
mainstem Tennessee River adjacent to or downstream of BFN

Page E-28



December 2003

BFN Units 1, 2, and 3 LRA
Appendix E — Environmental Report

Table E.2-5 — State- and Federally-Listed Aquatic Animal Species
Present in the Tennessee River (Wheeler Reservoir) and Its Tributaries in

Limestone, Lawrence, and Morgan Counties, Alabama

Recent
Record in
Federal State  the vicinity
Common Name Scientific Name Status Status of BFN?
SNAILS
Armored Snail Pyrgulopsis pachyta Endangered |Protected Yes
Slender Campeloma Campeloma decampi Endangered |Protected Yes
Anthony's River Snail Athearnia anthonyi Endangered |Protected Yes
Warty Rocksnail Lithasia lima - NOST Yes
Varicose Rocksnail Lithasia verrucosa - NOST -
MUSSELS
Rough Pigtoe Pleurobema plenum Endangered |Protected Yes
Pink Mucket Lampsilis abrupta Endangered |Protected Yes
Pink Papershell Potamilus ohiensis - NOST Yes
Spectaclecase Cumberlandia monodonta - Protected Yes
Orangefoot Pimpleback Plethobasus cooperianus |Endangered |Protected -
Ring Pink Obovaria retusa Endangered |Protected -
Fluted Kidneyshell Ptychobranchus Candidate | NOST -
subtentum
Slabside Pearlymussel Lexingtonia dolabelloides | Candidate |Protected -
Cumberland Monkeyface Quadrula intermedia Endangered |Protected -
Cracking Pearlymussel Hemistena lata Endangered |Protected -
Fine-Rayed Pigtoe Fusconaia cuneolus Endangered |Protected -
Tuberculed Blossom Epioblasma torulosa| Endangered |Protected -
Pearlymussel torulosa
Cumberland Combshell Epioblasma brevidens Endangered |Protected -
Dromedary Pearlymussel Dromus dromas Endangered |Protected -
Birdwing Pearlymussel Lemiox rimosus Endangered| NOST -
Cumberland Bean Villosa trabalis Endangered| NOST -
Mountain Creekshell Villosa vanuxemensis - NOST -
Painted Creekshell Villosa taeniata - NOST -
Purple Lilliput Toxolasma lividus - NOST -
Monkeyface Quadrula metanevra - NOST -
Kidneyshell Ptychobranchus - NOST -
fasciolaris
Tennessee Clubshell Pleurobema oviforme - NOST -
Cumberland Moccasinshell Medionidus conradicus - NOST -
Pocketbook Lampsilis ovata - NOST -
Butterfly Ellipsaria lineolata - NOST -
Tennessee Pigtoe Fusconaia barnesiana - NOST -
Sheepnose Plethobasus cyphyus - Protected -
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Table E.2-5 (cont.) — State- and Federally-Listed Aquatic Animal Species
Present in the Tennessee River (Wheeler Reservoir) and Its Tributaries in
Limestone, Lawrence, and Morgan Counties, Alabama
Recent
Record in
Federal State  the vicinity
Common Name Scientific Name Status Status of BFN?
CRAYFISH
A Troglobitic Crayfish Cambarus veitchorum - NOST -
Troglobitic Crayfish Procambarus pecki - NOST -
Troglobitic Crayfish Cambarus jonesi - NOST -
FISH
Tuscumbia Darter Etheostoma tuscumbia - Protected Yes
Spring Pygmy Sunfish Elassoma alabamae - Protected Yes
Slackwater Darter Etheostoma boschungi Threatened |Protected -
Boulder Darter Etheostoma wapiti Endangered |Protected -
Tuskaloosa Darter Etheostoma douglasi - NOST -
Paddlefish Polyodon spathula - NOST -
Southern Cavefish Typhlichthys - Protected -
subterraneus

State Status Codes:

Protected = Aquatic animals protected under official statutes by the state of Alabama.

NOST = Aquatic animals considered rare or sensitive by the state of Alabama, but having no
official listing status.

Two state-listed fish species; Tuscumbia Darter (Etheostoma tuscumbia) and Spring
Pygmy Sunfish (Elassoma alabamae), are known to occur in tributary streams upstream
of BFN. The Tuscumbia Darter was reported (in pre-impoundment surveys) from areas
along the Tennessee River in the vicinity of the BFN site that are now inundated by
Wheeler Reservoir. These populations are no longer believed to exist. Populations of
the Spring Pygmy Sunfish are known only from a few tributary streams upstream of
BFN. No existing populations of Spring Pygmy Sunfish are known from tributary
streams downstream of BFN.

Page E-30



December 2003 BFN Units 1, 2, and 3 LRA
Appendix E — Environmental Report

E.2.6 REGIONAL DEMOGRAPHY

The Generic Environmental Impact Statement for License Renewal of Nuclear Power
Plants (GEIS) presents a population characterization method that is based on two
factors: “sparseness” and “proximity” (Ref. 2.2-4, Section C.1.4). “Sparseness”
measures population density and city size within 20 miles of a site and categorizes the
demographic information as follows:

DEMOGRAPHIC CATEGORIES BASED ON SPARSENESS

(Range is from 1 = most sparse to 4 = least sparse)

1. Less than 40 persons per square mile and no community with 25,000 or more
persons within 20 miles

2. 40 to 60 persons per square mile and no community with 25,000 or more
persons within 20 miles

3. 60 to 120 persons per square mile or less than 60 persons per square mile with
at least one community with 25,000 or more persons within 20 miles

4. Greater than or equal to 120 persons per square mile within 20 miles

“Proximity” measures population density and city size within 50 miles and categorizes
the demographic information as follows:

DEMOGRAPHIC CATEGORIES BASED ON PROXIMITY

(Range is from 1 = not in close proximity to 4 = in close proximity)

1. No city with 100,000 or more persons and less than 50 persons per square mile
within 50 miles

2. No city with 100,000 or more persons and between 50 and 190 persons per
square mile within 50 miles

3. One or more cities with 100,000 or more persons and less than 190 persons per
square mile within 50 miles

4. Greater than or equal to 190 persons per square mile within 50 miles

The GEIS then uses the following matrix to rank the population category as low,
medium, or high:
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Source: Ref. 2.2-4, pg. C-6.

TVA used the 2000 Census of Population data by census tract to estimate total
population within 20 and within 50 miles of the site (U. S. Bureau of the Census, Census
of Population 2000, www.census.gov). Tracts not wholly within the area were allocated
on the basis of the land area within the area. According to this analysis, 164,936 people
live within 20 miles of the Browns Ferry site, for a population density of 136 persons per
square mile within 20 miles. This falls into the least sparse category, Category 4 (having
greater than or equal to 120 persons per square mile within 20 miles). A total of 872,478
live within 50 miles of the site, for a population density of 112 persons per square mile; in
addition, the city of Huntsville, which has a population of 158,216, is located about 30
miles to the east of the site. This places the site in proximity category 3 (one or more
cities with 100,000 or more persons and less than 190 persons per square mile within 50
miles). These ratings place Browns Ferry in category 4.3 of the GEIS Sparseness and
Proximity Matrix (above), which means it is considered to be in a high population area.

All or significant parts of 19 counties are located within 50 miles of the Browns Ferry site
(Figure E.2-3). Of these counties, 14 are located in Alabama and 5 in Tennessee. Two
of the Alabama counties have only a very small edge or corner and very little population
within the 50 mile zone. Three metropolitan areas are located largely or totally in the 50
mile zone. These are the Decatur, Florence, and Huntsville areas. About 92 percent of
TVA employees at the Browns Ferry site live in six nearby counties, all in Alabama:
Colbert, Lauderdale, Lawrence, Limestone, Madison, and Morgan. Of the contract
employees currently working at the site, about 89 percent live in these six counties.
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As a group, these six counties have been growing faster than the state of Alabama, and
projections indicate that this trend is expected to continue for the next several years
(Table E.2-6). However, the faster growth is limited to Limestone and Madison
Counties, which constitute the Huntsville metropolitan area. Annual growth in this
primary labor market area has averaged more than 6,600 persons per year over the past
two decades. Limestone and Madison counties increased at the rate of 1.28 percent per
year between 1990 and 2000, well above the state rate of 0.96 percent per year.

Table E.2-6 — Population and Annual Average Percent Change

POPULATION

1980 1990 2000 2015 2025
Alabama 3,894,025 | 4,040,587 | 4,447,100 | 5,028,045 | 5,385,997
Colbert County 54,519 51,666 54,984 58,208 59,484
Lauderdale County 80,546 79,661 87,966 98,015 103,176
Lawrence County 30,170 31,513 34,803 38,347 39,664
Limestone County 46,005 54,135 65,676 81,747 90,865
Madison County 196,966 238,912 276,700 324,153 349,713
Morgan County 90,231 100,043 111,064 124,358 131,112

Primary Labor Market Area 498,437 555,930 631,193 724,828 774,014

ANNUAL AVERAGE PERCENT CHANGE IN POPULATION

1980-1990 | 1990-2000 | 2000-2015 | 2015-2025 | 2000-2025

Alabama 0.37 0.96 0.82 0.69 0.77
Colbert County -0.54 0.62 0.38 0.22 0.32
Lauderdale County -0.11 1.00 0.72 0.51 0.64
Lawrence County 0.44 1.00 0.65 0.34 0.52
Limestone County 1.64 1.95 1.47 1.06 1.31
Madison County 1.95 1.48 1.06 0.76 0.94
Morgan County 1.04 1.05 0.76 0.53 0.67
Primary Labor Market Area 1.10 1.28 0.93 0.66 0.82

Source: Historical data from the U. S. Bureau of the Census, Census of Population;
projections by the University of Alabama, Center for Business and Economic Research,
August 2001.
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Minority and Low-Income Populations

NRC guidance indicates that the Environmental Report should include the composition
of minority and low-income persons within 80 km (50 miles) of the plant (NRC
Regulatory Guide 4.2S1 — Supplement 1 to Regulatory Guide 4.2 Preparation of
Supplemental Environmental Reports for Applications to Renew Nuclear Power Plant
Operating Licenses). The data should be provided by census tract/block for geographic
areas where the potential is identified for adverse impacts from refurbishment and from
continued operation during the renewal term. NRC guidance also calls for use of the
most recent Bureau of the Census demographic information, supplemented with
demographic information from State and local planning agencies. For this ER, TVA has
used the 2000 Census of Population data to identify concentrations of minority or low-
income populations for census tracts within 50 miles of the plant. No more recent
information is available for such populations in this area.

TVA used the standard cutoff points as utilized in other Environmental Reports. Any
census tract within 50 miles of the plant site is identified as having potential for
environmental justice concerns if any category of minority populations or if the low-
income population meets the following criteria:

1. The share of the total population of the area exceeds 50 percent;

2. The share of the total population of the area is at least 20 points greater than the
state average.

In all cases, the second criterion is more restrictive for the area around the plant site
and, therefore, the first criterion was not used.

Minority Populations

Minority populations are defined in this analysis as all nonwhite population groups, plus
Hispanics or Latinos. The following specific categories are used in this study: Black or
African American; American Indian and Alaska Native; Asian; Some Other Race
(including Native Hawaiian and Other Pacific Islander); two or more races; and Hispanic
or Latino. The Native Hawaiian and Other Pacific Islander category was combined with
Some Other Race because the former category was extremely small in the area around
the Browns Ferry site, generally rounding to 0.0 percent. NRC guidance indicates that a
minority population exists if either of the two following conditions exists:

Exceeds 50 Percent — the minority population of the environmental impact area
exceeds 50 percent or

More than 20 Percent Greater — the minority population percentage of the
environmental impact area is significantly greater (at least 20 percent) than the
minority population percentage in the geographic area chosen for comparative
analysis.
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Table E.2-7 Minority Population, 2000, and Percent Below Poverty Level, 1999

Total Minority Percent Percent Below

Population Population Minority Poverty Level
Limestone Co. 65,676 11,534 17.6 12.3
Colbert Co. 54,984 10,514 19.1 14.0
Lauderdale Co. 87,966 10,726 12.2 14.4
Lawrence Co. 34,803 7,904 22.7 15.3
Madison Co. 276,700 80,204 29.0 10.5
Morgan Co. 111,064 18,480 16.6 12.3
LMA 631,193 139,362 221 12.1
Alabama 4,447,100 1,321,281 29.7 16.1
u.s. 281,421,906 86,869,132 30.9 124

Source: U. S. Bureau of the Census, Census of Population 2000.

As shown in Table E.2-7 above, the primary labor market area and all of the counties
within that area have both a minority population share and a poverty rate below the state
level. There are a few census tracts within 50 miles that exceed the “20 points greater”
criterion; these are shown in Figures E.2-4 through E.2-6. However, the tracts where the
plant is located do not exceed this criterion. The Browns Ferry plant is located in
Census Tract 211, immediately adjacent to Census Tract 204.01 (Figures E.2-4 through
E.2-6). The minority population in Tract 211 is 35.0% of the total, and in Tract 204.01,
only 8.6% of the population is minority. Poverty rates in both tracts are below the state
average, at 12.4 percent in Census Tract 211 and 13.6 percent in Tract 204.01. The
census tract immediately across the Tennessee River in Lawrence County has a
minority population share (26.4 percent) that exceeds the criterion; however, the poverty
rate (12.0 percent) does not exceed that level.
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E.2.7 ECONOMIC BASE

Virtually all of the impacts would occur in six Alabama counties near the plant site:
Colbert, Lauderdale, Lawrence, Limestone, Madison, and Morgan. Limestone County,
in which the plant is located, had a total labor force of 31,275 persons on average during
2002, while the labor force in the six-county impact area was almost 312,000 (Table E.2-
8). The unemployment rate in the impact area was 6.2%, higher than both the state
average and the national average. Limestone County, itself, had a lower rate of
unemployment, 5.3%, below the state and national averages. These rates of
unemployment meant that almost 1,700 persons in Limestone County and over 19,000
in the impact area were unemployed.

Table E.2-8 — Labor Force and Unemployment, 2002
Civilian Labor Number Unemployment

Force Unemployed Rate
Limestone Co. 31,275 1,667 53
Colbert Co. 24,299 2,347 9.7
Lauderdale Co. 39,660 4,170 10.5
Lawrence Co. 16,313 1,180 7.2
Madison Co. 144,768 6,063 4.2
Morgan Co. 55,474 3,811 6.9
Impact Area 311,789 19,238 6.2
Alabama 2,102,821 124,359 5.9
U. S. (000) 144,863 8,378 5.8

Source: Alabama Department of Industrial Relations, Employment Security Division, and
U.S. Department of Labor, Bureau of Labor Statistics.

The number of jobs in Limestone County has more than doubled since 1970, reaching a
total of 32,068 jobs in 2001 (Table E.2-9). This 2001 level is 17.9% higher than in 1990.
Growth since 1970 has been faster than the impact area, the state, and the nation.
However, since 1990 the rate of growth was somewhat slower than the nation, although
still faster than the state and the impact area as a whole. On the other hand, as
discussed above, population grew faster since 1990 as well as over the longer term.
This suggests that over the last several years, Limestone County has become more of a
bedroom community to Huntsville as its growth has continued to spread toward the west.
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Table E.2-9 — Total Employment (Full-time and Part-time), by Place of Work

Percent | Percent
Change, | Change,
1970 1980 1990 2001 1970- 1990-
2001 2001
Limestone Co. 14,056 18,300 27,188 32,068 128.1 17.9
Colbert Co. 25,045 29,775 28,594 28,292 13.0 -1.1
Lauderdale Co. 20,518 29,126 36,579 43,171 110.4 18.0
Lawrence Co. 7,289 8,905 11,445 11,766 61.4 2.8
Madison Co. 93,110 108,507 165,710 194,841 109.3 17.6
Morgan Co. 34,144 42,699 54,151 64,473 88.8 19.1
Impact Area 194,162 | 237,312 323,667 374,611 92.9 15.7
Alabama (000) 1,412.9 1,736.0 2,061.9 2,409,7 70.5 16.9
U. S. (000) 91,281.6 | 114,231.2 | 139,426.9 | 167,535.6 83.5 20.2

Source: U. S. Department of Commerce, Bureau of Economic Analysis, Regional Economic
Information System.

The labor market area (LMA) grew more slowly from 1990 to 2001 than did the state and
the nation, although it grew more rapidly than either during the overall time period since

1970.

Based on the population projected above and on the TVA forecasts of employment for
the TVA Power Service Area, employment in Limestone County is expected to be
around 41,000 at the time of current license expiration, and about 53,000 by the time a
20-year license renewal period would expire (Table E.2-10). The LMA is projected to
exceed 463,000 jobs and 585,000 jobs, respectively, by these dates.

Table E.2-10 — Projected Total Employment, 2015 and 2035

Percent Percent
2001 2015 2035 Change, 2001- | Change, 2001-

2015 2035

Limestone 32,068 41,052 53,253 28.0 66.1
Co.

Colbert Co. 28,292 30,346 31,973 7.3 13.0

Lauderdale 43,171 54,090 68,707 25.3 59.2
Co.

Lawrence Co. 11,766 14,435 17,516 22.7 48.9

Madison Co. 194,841 245,152 315,478 25.8 61.9

Morgan Co. 64,473 78,451 98,340 21.7 52.5

Impact Area 374,611 463,527 585,267 23.7 56.2

Source: Projections by TVA, based on trends from 1970 to 2001.
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Limestone County is more dependent on manufacturing, government, and farm
employment than the LMA, the state, or the nation and less dependent on trade and
services employment (Table E.2-11). The LMA has an industrial distribution similar to
that of the state as a whole, although it is slightly more dependent on manufacturing.
The state as well as the LMA is more dependent on manufacturing and less on trade
and services employment than is the nation as a whole.

Table E.2-11 — Percent Distribution by Industry Employment
(Full-time and Part-time), by Place of Work, 2001
Trade
Manufac- and Govern-
Total Farm turing Services ment Other

Limestone Co. | 32,068 6.7 19.9 41.1 18.2 14.1
Colbert Co. 28,292 3.0 15.1 43.8 20.8 17.3
Lauderdale 43,171 5.0 14.1 49.1 17.1 14.7
Co.
Lawrence Co. 11,766 16.6 16.0 35.4 14.9 171
Madison Co. 194,841 1.6 14.0 53.1 19.3 12.1
Morgan Co. 64,473 2.5 214 44 .4 12.3 19.4

LMA 374,611 3.1 15.9 48.8 17.7 14.4
Alabama 2,409,693 3.5 13.9 47.8 15.9 18.9
U.S. 167,535.6 2.4 10.2 53.0 13.8 20.6

Note: Percentages may not add to 100 due to rounding.
Source: U.S. Department of Commerce, Bureau of Economic Analysis, Regional Economic
Information System.

Per capita income in both Limestone County and the LMA declined relative to the state
and the nation between 1991 and 2001 (Table E.2-12). In 1991, per capita income in
Limestone County was 81.6% of the national average, but in 2001 the percentage had
declined to 74.4%; in the meantime, the state had also declined relative to the nation,
but to a lesser extent. In a similar pattern, per capita income in the impact area was
92.8% of the national average in 1991, but only 86.8% in 2001. None of the counties in
the LMA had average income above the national average in 1999, although Madison
County did in 1991. Both Madison and Morgan Counties had average incomes higher
than the state average in 2001, as well as in 1991.
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Table E.2-12 — Per Capita Personal Income

Per Capita Per Capita Percent of Percent of
Personal Personal Nation, Nation 2001
Income, 1991 Income, 2001 1989
Limestone Co. 16,331 22,633 81.6 74.4
Colbert Co. 16,071 22,595 80.3 74.3
Lauderdale 16,418 21,686 82.0 71.3
Co.
Lawrence Co. 13,795 21,955 68.9 72.2
Madison Co. 21,087 30,126 105.3 99.1
Morgan Co. 18,298 26,256 91.4 86.3
LMA 18,584 26,404 92.8 86.8
Alabama 16,503 24,477 824 80.5
u.S. 20,023 30,413 100.0 100.0

Source: U.S. Department of Commerce, Bureau of Economic Analysis, Regional Economic
Information System.
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E.2.8 HOUSING AND COMMUNITY SERVICES

Limestone County is a fast-growing county and a part of the Huntsville metropolitan
area. As such, it has experienced relatively fast growth in housing and in the provision
of government and other local services. It is also adjacent to the central metropolitan
counties of Madison (Huntsville), Morgan (Decatur), and Lauderdale (Florence). These
counties have well-developed community services and housing markets. Schools, fire
and police protection, and medical services have all been exposed to growth and
change in their communities in recent years, as have the local housing markets.
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E.29 LOCAL EDUCATIONAL SYSTEMS

The impact area has a total of 15 public school systems, six county systems and 9
municipal systems. Average daily membership in these systems is shown below in

Table E.2-13.

Table E.2-13 — Average Daily Membership, School Systems in Impact Area
County System Memﬁ:;rsﬁ]: E(f(;;y-zooz

Limestone County Limestone County 7,953
Limestone County Athens City 2,802
Colbert County Colbert County 3,344
Colbert County Muscle Shoals City 2,444
Colbert County Sheffield City 1,381
Colbert County Tuscumbia City 1,381
Lauderdale County Lauderdale County 8,777
Lauderdale County Florence City 4,308
Lawrence County Lawrence County 6,088
Madison Madison County 16,149
Madison Huntsville City 22,591
Madison Madison City 6,348
Morgan Morgan County 7,446
Morgan Decatur City 8,842
Morgan Hartselle City 3,067

Impact Area Total 102,921
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E.2.10 RECREATIONAL FACILITIES

There are no developed public recreation facilities located at the BFN site. Located
directly across the Tennessee River from the site is Mallard Creek Recreation Area.
This is a TVA-developed and operated area. It includes camping, pichicking, swimming
beach, and a boat launch area. Approximately 3.5 miles upstream of BFN is Round
Island Recreation Area, also developed and operated by TVA. It features facilities for
camping, swimming, picnicking and boat launching. The reservoir in the vicinity of the
plant site is moderately utilized by recreational boaters and fishermen.

Two managed areas are known to occur within three miles of the site. These areas
have been recognized and are protected, to varying degrees, because they contain
unique natural resources, scenic values, or public use opportunities. These areas are
owned by TVA and presently managed by the ADC.

Swan Creek State Wildlife Management Area

This wildlife management area includes over 3,000 acres of land and over 5,000 acres
of water surrounded by numerous industrial facilities. Wooded lands and grassy
pastures, occasionally interrupted by railroad tracts and transmission lines, provide one
of the most important waterfowl management areas in the state of Alabama. Although
the primary management focus is for waterfowl and small game hunting, this area is
becoming increasingly important for migrating bird species. In addition, the area is
increasingly utilized by bird watchers and other outdoor enthusiasts.

Mallard-Fox Creek State Wildlife Management Area

Encompassing approximately 700 acres of land and 1,700 acres of water this wildlife
management area is primarily utilized for small game hunting.
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E.2.11 REGIONAL TAX STRUCTURE AND DISTRIBUTION

The state of Alabama has a wide variety of revenue sources; however, the largest
sources are the individual income tax and the sales and use taxes. Total tax collections
in fiscal year 2001 were $6.005 billion, of which 40.6 percent consisted of individual
income tax collections and 28.5 percent, sales and use tax collections.

Some taxes collected by the state are partially redistributed to local governments and
public school systems; examples of these include property taxes, sales and use taxes,
lodging taxes, and gasoline taxes. In addition, counties and municipalities may also levy
taxes, including the following: property, cigarette, tobacco products, sales and use,
occupation, and gasoline and motor fuel. Property and sales taxes are primary revenue
sources for local governments.

Another revenue source for the counties around the site is in-lieu-of-tax payments from
TVA. These payments are made to the state, but much of the total is redistributed to the
counties that are served by TVA power. In FY 2001-2002, Limestone County received
over $4.5 million from the state as redistribution of these payments from TVA. Other
counties in the primary labor market area received substantial amounts as well. For
example, Madison County received over $13 million and Morgan County more than $10
million. The other counties in the area received lesser amounts.

Based on the current formulas, it is estimated that recovery of Unit 1 would result in an
additional annual allocation to Limestone County of about $770,000. Madison and
Morgan Counties would also receive similar increases, estimated to be about $838,000
and $666,000, respectively. Due to depreciation, the impact of Unit 1 recovery would
gradually decline throughout the renewed license period.
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E.2.12 LAND USE

BFN is located in an agricultural area, surrounded by cropland planted with cotton.
About 66.8% of the total acreage in the county is used for agriculture, the highest in
Alabama (Figure E.2-7). There are an estimated 78,900 acres (23.9%) of land in forest.
The majority of the forestland is located in the northern two-thirds of the county. Trends
show that land used for forest has been declining since the early sixties. During the
sixties, thousands of acres were cleared for agriculture and other land uses associated
with population growth (Limestone County Comprehensive Plan, 1983). Cropland has
increased from 166,841 acres in 1987 to 181,292 acres in 1997 (USDA-NRCS).

Limestone County is ranked first in Alabama for the most cotton grown. In 1999, 69,200
acres of cotton were harvested, a total production yield of 79,000 bales. There were
6,400 acres of corn harvested, 16,500 acres of soybeans, 10,000 acres of wheat, and
24,000 acres of hay. Agriculture Census data for the county lists crop production cash
receipts at $31,614,000. Livestock and poultry receipts were $21,905,000. Agriculture
is, and will continue to be, a major economic component in the county.

From the 1994 EPA land use database (Figure E.2-7), only about 2% of the county is
urban built-up land. The current trend in population growth will promote a larger amount
of land to become urbanized. Population growth for Limestone County from 1980 to
1990 was 17.7%. Athens City had a population increase of 17% from 1990 to 1998.
These trends are attributable to the increased employment opportunity in the county as
well as in nearby Huntsville and Decatur. During the last part of the 1980’s,
unprecedented growth in industrial employment occurred in each of the four outlying
counties. Madison County also added thousands of new manufacturing jobs, but the
change was most noticeable in the predominantly rural counties, such as Limestone.
This trend in Limestone County suggests that a new era of economic development has
already begun. Most of the residential development is occurring in the eastern portion of
the county in the Capshaw French Mill area. There is also a significant number of new
dwellings in the Browns Ferry Road area. It is expected that the majority of residential
growth will occur around the City of Athens and the Elkmont Village area (Limestone
County Comprehensive Plan, 1983). Development of commercial property is rapidly
occurring in the area of intersection of U. S. Highway 72 and U. S. 65 and along the U.S.
Highway 72 corridor to Huntsville.
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Figure E.2-7 Land Use in Limestone County

Limestone County, as part of Top of Alabama Regional Council of Governments,
developed a Comprehensive Plan in 1983 to cover the period to year 2000 (Limestone
County Comprehensive Plan, 1983). The vision of the Plan includes goals for land use,
community facilities, transportation, and a capital improvements program and budget.
The Plan has not been updated, but the same vision is reflected in the “Vision 2000,
Strategic Agenda” document prepared by the Limestone County Vision 2000 Quality
Council in March 2000.

The goal of the Land Use Plan was to achieve a balance among various land uses to
accommodate a diversity of total life styles which will fulfill the requirements of county
residents. The Plan has three objectives. The first is to promote a variety of housing
types and a high level of efficiency in residential development patterns. The second is to
promote the spatial distribution of various land uses that will result in a compatible
relationship of land use activities. The third objective is to provide land for a wide variety
of employment opportunities for the residents. The implementation of these objectives
would provide utilities, services, and transportation to achieve the desired land use
developments.
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E.2.13 SOCIAL SERVICES AND PUBLIC FACILITIES

E.2.13.1 PUBLIC WATER SUPPLY

Tables E.2-14 and E.2-15 list the potable water supply intakes and wastewater
discharges on Wheeler Reservoir (ADEM, 2001). There are eight water intakes
withdrawing approximately 124 million gallons per day (MGD) for municipal and
industrial use. Wastewater discharges include 11 municipal plants discharging over 30
MGD and 18 industrial plants discharging over 2,513 MGD.

In 2000 an average of 12,200 million gallons of water per day were used for public
supply, industrial water supply, irrigation, and thermoelectric power generation in the
Tennessee River watershed. Only 5 percent of the water or about 650 million gallons
per day was used consumptively. All the rest of the water was returned to the receiving
streams. The amount of water used consumptively within the watershed upstream of
Wheeler Dam was estimated to be 530 million gallons of water per day in 2000. By the
year 2030, it is estimated that the consumptive use upstream of Wheeler Dam is
expected to increase to 760 million gallons per day (Hutson and others, 2003).

Table E.2-14 — Potable Water Intakes on Wheeler Reservoir

Intake Population Daily Use
Name Location Served (MGD)
Municipal
West Morgan - East Lawrence Counties | TRM 286.5 24,000 4.0
Decatur Utilities TRM 306.0 64,500 27.2
Huntsville Utilities TRM 319.4 199.500 16.5
Huntsville Utilities (South Plant) TRM 334.2 199,500 8.5
Northeast Morgan County Water TRM 334.7 17,529 0.9
IAuthority
Industrial
Redstone Arsenal - Plant 2 TRM 330.2 19,940 11.3
Redstone Arsenal - Plant 1 TRM 323.9 1,240 0.7
International Paper Co. (Courtland) TRM 282.4 2,500 55.0
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Table E.2-15 — Wastewater Discharges on Wheeler Reservoir

Flow
Name Location (MGD)
Municipal
Decatur Dry Creek Dry Branch Mile 0.6 at TRM 302.8 18.5
Huntsville West Area TRM 318.5 11.1
Priceville WWTP TRM 311.5 0.2
Cotaco School Cotaco Creek Mile 2 at TRM 319.2 N/A
Crosscreek Subdivision TRM 317 N/A
Lawson Trailer Park Lagoon TRM 303.1 N/A
Reid School TRM 298 N/A
Sherbrooke Utilities Inc. Dry Creek Mile 1 at TRM 328.5 N/A
Tanner High School TRM 301 N/A
Aldridge Creek WWTP TRM 332.1 4.8
Union Grove Junior High School [Shoal Creek Mile 2.1 at TRM 347 N/A
Industrial
Saint Gobain Indust. Ceramics [TRM 335.1 1.2
Tru-Line Manufacturing Flint Creek Mile 3 at TRM 308.4 N/A
General Electric Co. TRM 307.1 0.3
Goodyear Tire & Rubber TRM 305.9 N/A
Decatur Transit TRM 302 N/A
Nova Chemicals Dry Branch Mile 0.2 at TRM 302.8 N/A
3M Corporation Bakers Creek Mile 0.1 at TRM 16.0
301.2
Air Products & Chemicals Bakers Creek Mile 1 at TRM 301.2 N/A
BP Amoco Chemical Bakers Creek Mile 0.1 at TRM 4.5
301.2
Cerestar USA — Decatur Bakers Creek Mile 0.4 at TRM 1.3
301.2
Daikin America Bakers Creek Mile 0.5 at TRM 1.5
301.2
Diamond Wood Treaters Bakers Creek Mile 1 at TRM 301.2 N/A
Solutia Inc. Bakers Creek Mile 0.9 at TRM 115.0
301.2
Solvay Advanced Polymers Bakers Creek Mile 0.4 at TRM N/A
301.2
City of Decatur/Morgan Co. Trinity Branch Mile 2.4 at TRM N/A
295.9
Trico Steel Co. Trinity Branch Mile 2.4 at TRM 1.0
295.9 .
TVA BFN TRM 294.4 2325.0
International Paper TRM 2822.4 47.0

The discharge from BFN is cooling water, not Municipal or Industrial wastewater.
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Consumptive and off-stream water uses have not resulted in significant use conflicts due
to the large volume of reservoir water available, the high river flow rate, and the return of
most of the water withdrawn. Regulatory control of withdrawal rates and National
Pollutant Discharge Elimination System (NPDES) permit limits for return water quality
also mitigate potential conflicts. Potential trade-offs can occur with instream water uses,
however (e.g., instream use conflicts among aquatic life, waste assimilation, navigation,
power generation, flood control, and lake levels). These potential conflicts are
addressed by historic operating procedures, legal requirements, and regulatory
procedures.

In 2002 and 2003 the TVA undertook a study to determine if changes in TVA’s reservoir
system operating policies would produce greater overall public value. A no action
alternative and eight alternative operating policies were evaluated. The evaluations
included the assumption that the consumptive use of water above Wheeler Dam would
increase by 230 million gallons per day. Reservoir operations over the 100 year
hydrologic record were simulated. It was determined that for all hydrologic conditions
and for all alternatives that the existing minimum flow past BFN Plant could be
maintained. Therefore the growth in consumptive water use will not affect minimum flow
past BFN Plant regardless of the reservoir operating policy adopted. This study, in the
form of an environmental impact study, is expected to be released in final in February
2004. TVA'’s reservoir operations policy guides the day-to-day operation of the
Tennessee River system. It sets the balance of trade-offs for the sometimes competing
uses of water in the system.
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E.2.13.2TRANSPORTATION

The site is located approximately ten miles southwest of Athens in northern Alabama in
Limestone County and is located just south of U. S. Highway 72, which runs from South
Pittsburg, Tennessee, west to Memphis, Tennessee. The site is directly accessible from
County Road 25. County Road 25 (Shaw Road) intersects U. S. Highway 72
approximately six miles north of the site. County Road 25 (Nuclear Plant Road) also
intersects U. S. Highway 31 approximately nine miles east of the site. U. S. Highway 31
intersects U. S. Highway 72 northeast of the site. Browns Ferry Road to County Road
25 just east of the site provides a more direct route to the site from Athens. U. S.
Highway 72 and U. S. Highway 31 are both high quality four-lane routes with good lane
widths, alignments, turning lanes, and speed limits of 50 miles per hour (mph) through
Athens and increasing away from the city. County Road 25 and Browns Ferry Road are
medium quality two lane roads with level alignment, some passing zones, and speed
limits of 45 mph. Direct accessibility into the plant facility off County Road 25 is good.
The large diamond intersection at one entrance allows for smooth turning movements
into and out of the plant. Another access road into the plant commonly used by
contractors utilizes a traffic light at the intersection with Nuclear Plant Road.

The primary traffic generator in the vicinity of the site is the nuclear plant. BFN currently
averages a daily site population of approximately 1,200 persons. The population
currently peaks at approximately 2,000 persons during outages, which occur every 24
months (per unit) for approximately two months. Current truck deliveries are minimal
(less than ten per week) and include hydrogen trucks, Calgon water chemistry trucks,
and occasional diesel fuel deliveries during peak months. Rural residences located
along the county roads that provide access to the site are also traffic generators in the
area.

Figure E.2-8 shows a map of the local road network for the area. The latest available
1998 Average Daily Traffic (ADT) counts in close proximity to the site indicate
approximately 13,440 vehicles per day (vpd) on U. S. Highway 72 north of the site and
16,260 vpd on U. S. Highway 31 south of U. S. Highway 72. There are no available
traffic counts on the county roads; however, TVA estimates approximately 1,600 vpd on
Shaw Road, Browns Ferry Road, and Nuclear Plant Road.
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Direct rail access does not serve BFN. A railway spur track and unloading area is
located off the CSX mainline which runs north and south in Tanner, Alabama,
approximately eight miles east of BFN. TVA leased this small parcel of land from CSX
(Louisville and Nashville Railroad) and used it for offloading during construction of the
plant; however, TVA has not used this area for offloading and transporting materials to
the plant since then. After offloading, heavy items were transported on heavy trucks via
a “hardened” pathway to the site that included shallow fords through creek beds along
the way. At the site itself a short railroad spur runs into the turbine building for transport
into the plant.

The railroad spur track and unloading area is currently planned for future removal off site
of dry cask spent fuel storage canisters. There are no plans to use it for Unit 1
refurbishment or regular plant operations.

BFN is located along the Tennessee River at approximately TRM 294. Guntersville Lock
and Dam are located 55 miles upstream from the site and Wheeler Lock and Dam are
located 20 miles downstream from the site. Traffic on the Tennessee River near BFN
includes both commercial and recreational vessels. The locks and channels are more
than adequate in handling river traffic. Both Guntersville Lock and Wheeler Lock are
operating below their utilization capacity.

BFN has a qualified barge facility near the northwest corner of the site. Currently it
consists of barge tie points and a wide ramp going down into the water. The ramp was
used during initial plant construction for very heavy loads such as reactor vessels. The
barge facility is currently used several times per year, but each usage requires a
temporary crane. The roadbed from the plant to the barge facility is “hardened” for
heavy loads. Future work is contemplated to upgrade the barge facility by stabilizing the
riverbank and installing anchoring cells and a permanent dock (so that the facility will no
longer require use of a temporary crane). An upgraded barge facility could eventually be
used to transport spent fuel canisters offsite for disposal in a national repository. The
barge facility would likely be used for some heavy items during Unit 1 refurbishment;
however, this upgrade is independent of the decision to refurbish Unit 1. Appropriate
environmental analyses would be done if TVA decides to propose upgrading the barge
facility.

Three pipelines pass within five miles of the center of the BFN plant site. One is an
eight-inch line carrying xylene at a maximum pressure of 175 pounds per square inch
(psi); it runs north and south and passes about 2.4 miles east of the plant. The other
two carry natural gas in a common right-of-way about 3.8 miles south-southwest of the
plant. They run generally east-west. One line is eight-inch and the other 12-inch and
both have a maximum pressure of 600 psi.

The only pipeline crossing the BFN site boundary is a ten-inch potable water line from
the Athens Water District. There are no plans to install or connect to any pipelines in the
foreseeable future.

BFN is connected into the TVA system network by seven 500-Kilovolt (kV) lines. One
line is to Madison substation, two to Trinity substation, one line each to the West Point,
Maury, and Union substations, and one line to the Limestone 500-kV Substation. Any
three lines excluding more than one Trinity line can transmit the entire station output into
the TVA system network.
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Normal station power is from the unit station service transformers connected between
the generator breaker and main transformer of each unit. Startup power is from the TVA
500-kV system network through the 500- to 20.7-kV main and 20.7- to 4.16-kV unit
station service transformers. Auxiliary power is available through the two common
station service transformers that are fed from two 161-kV lines supplying the 161-kV
switchyard, one line each from the Athens and Trinity substations.
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E.2.14 METEOROLOGY AND AIR QUALITY

The local climate and meteorology of the BFN site is characterized in the TVA BFN
Environmental Statement, Volume 2, Section 3.3, which was prepared in the early
1970s. More extensive information and detailed data summaries, especially for on-site
meteorological data, can be found in Section 2.3 of the Final Safety Analysis Report
(FSAR). Among minor climate variations that have been observed during the past
century was a trend of decreasing average temperatures from the 1930s and 1940s to
the 1970s that was followed by the current warming trend. This global warming trend is
expected to continue through the renewed license period. From 1971 to 2000,
temperatures throughout the TVA power service area, except for the mountains of North
Carolina, have been declining. However, the conditions for the 1879-1958 period of
temperature data presented in the original Environmental Statement are expected to be
representative of these near future conditions that will extend well into the 2030s. Other
climate and meteorology variables are also not expected to change significantly in that
time frame.

National Ambient Air Quality Standards establish concentration limits in the outside air
for six pollutants: particulate matter, sulfur dioxide, carbon monoxide, ozone, nitrogen
dioxide, and lead. These standards are designed to protect public health and welfare.
With one exception, the standards are essentially unchanged from those considered in
the TVA Environmental Statement of the early 1970s. The standard for hydrocarbons in
effect at that time was later rescinded and a standard for ozone was implemented. An
area where any air quality standard is violated is designated as a nonattainment area for
that pollutant, and emissions of that pollutant from new or expanding sources are
carefully controlled. There are no nonattainment areas near the BFN site, which is
located in Limestone County, Alabama. Although Huntsville, Alabama, in adjacent
Madison County is currently in attainment of the one-hour ozone standard and the
particulates standard, United States Environmental Protection Agency (EPA)
promulgated new, more restrictive standards for ozone and particulate matter in July
1997. These new standards, including an eight-hour standard for ozone that would
supersede the old one-hour standard, were challenged in the courts and are unlikely to
be implemented until after the year 2003. Full implementation of the new standards is
expected to take place over a period of several years. However, it is anticipated that
Madison County and possibly some surrounding counties will face significant air quality
challenges for ozone and particulate matter.

In addition, Prevention of Significant Deterioration (PSD) regulations that restrict
emissions and any significant reduction in ambient air quality include protection of
national parks and wilderness areas that are designated PSD Class | air quality areas.
A new or expanding major air pollutant source is required to estimate potential impact of
its emissions on the air quality of any nearby Class | area, as specified by the State or
local air regulatory agency, with input from the Federal Land Manager(s) having
jurisdiction over the given Class | area(s). The closest PSD Class | area is the Sipsey
Wilderness Area about 28 miles (45 kilometers) southwest of BFN.

Sources of non-radiological air pollutants at BFN include the mechanical draft cooling
towers, the auxiliary steam boilers for heating and other uses, the diesel-powered
auxiliary (emergency) generators, and miscellaneous other small sources such as fuel
storage facilities. The cooling towers, auxiliary boilers, and diesel generators and
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associated estimated emissions are discussed in the TVA Environmental Statement,
Volume 1, Section 2.5.

In Volume 1, Section 2.5, of the original Environmental Impact Statement (EIS), potential
emissions and ambient air quality impacts are discussed. However, these earlier
analyses only considered emissions from four of the eight diesel generators at the site.
The emission estimates from the eight diesel generators should have been twice the
emission estimates used in the original EIS. However, this does not change the
expected impacts on air resources analyzed in the original EIS because those impacts
are still enveloped by the combination of the auxiliary boilers and the diesel generators
that was assessed. The auxiliary boilers were evaluated for the maximum possible fuel
consumption, and the expected actual maximum annual operation was stated to be less
than half the level that was assessed.

Actual emissions are much smaller than those estimated in the original EIS, with one
exception. There is an inconsistency in the estimated emissions and ambient
concentration for carbon monoxide in Section 2.5 in comparison to the magnitudes for
the other pollutants calculated there and the relative magnitudes for the actual annual
emissions reported during 1996-1999. Apparently, the carbon monoxide emissions and
ambient concentrations presented in Section 2.5 are about two orders of magnitude too
small. However, the ambient air quality standard is still about five orders of magnitude
larger than the revised estimate. Thus, the impact of carbon monoxide emissions is still
considered negligible, consistent with the conclusion in Section 2.5, Volume 1, of the
original EIS.

Though generation of carbon dioxide (CO,) at a nuclear facility is very minor compared
to that of a fossil-fueled plant, the auxiliary boilers, emergency diesel generators, diesel-
driven pumps, motorized vehicles, etc., collectively produce approximately 4,250 tons of
carbon dioxide per year at BFN.

Potential impact on ambient air quality from operation of the cooling towers is associated
with particulates emitted as part of the drift losses. Conservative estimated emissions of
particulates are presented in Section 2.5, Volume 1, of the original EIS. Associated
assumptions included closed mode operation for 7% of the time, helper mode operation
for 22% of the time, and a conservative drift loss rate of 0.1%. Actual operating
experience under the thermal regulations in effect, the reservoir conditions, and the
plant's cooling requirements has shown that closed mode operation of the cooling
towers has been unnecessary and is not expected to be done in the future. Cooling
tower operation is conducted only in the warmer months of the year. During the last six
years, Units 2 and 3 have both been back in service and the greatest amount of time
that cooling tower operation has been required has been about 8% of a year.

Because the cooling towers at BFN are normally only needed during late July to early
August, icing and fogging have not been concerns. If the wind is in a certain direction
there can be some moisture deposition on employee vehicles in nearby parking lots, but
this has not been an issue for local landowners in the subdivision adjacent to the site
and just north of the cooling towers. During cooling tower operation the plume is often
visible in the early morning and evening, but as the temperature rises during the day it
usually becomes invisible. Since the BFN cooling towers operate with fresh water and
have such limited duration of operation, no salt deposition has been observed. The
nearest crop fields (cotton) are half a mile from the cooling towers, over a ridge formed
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by the 70-foot spoils berm (created when the cooling tower channels were excavated,
and which is slightly higher than the cooling towers). There have been no known
problems or complaints resulting from cooling tower operation, including potential
impacts to crops and native or ornamental plants.

The Plant operates under the air quality permit category of a minor source of air
pollutants as approved by the State of Alabama air regulatory agency, Alabama
Department of Environmental Management (ADEM).

Air quality conditions are expected to remain about the same as now during the Unit 1
recovery period, with the exception of possible regulatory constraints that may develop
in association with the eventual implementation of the new EPA standards on ozone and
particulates.
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E.2.15 HISTORIC AND ARCHAEOLOGICAL RESOURCES

Historic Background of the Project Area

Prehistoric Period

Archaeological research has indicated prehistoric human occupation in north central
Alabama has occurred from the Paleo-Indian to the Mississippian period.
Archaeological periods are based on changing settlement and land use patterns and
artifact styles. In Alabama, prehistoric chronology is divided into five broad time periods:
Paleo-Indian, Archaic, Gulf Formational, Woodland, and Mississippian. Each of these
broad periods is further broken down into sub-periods (generally Early, Middle, and
Late), which are also based on artifact styles and settlement patterns. Smaller time
periods, known as “Phases,” are representative of distinctive sets of artifacts.

The Paleo-Indian period (12000-8500 B.C.) represents the first human occupation of the
area. The settlement and land use pattern of this period was dominated by highly
mobile bands of hunter/gatherers. Following the Paleo-Indian period, the Archaic period
(8500-1200 B.C.) continued to represent a hunter/gatherer lifestyle. An increase in
social complexity and the appearance of horticulture characterized the later part of the
period. The settlement pattern during this period is characterized by spring and summer
campsites situated along river ways that exploit riverine resources and dispersed fall and
winter campsites in the adjacent uplands. It is during the Gulf Formational Period (1200-
400 B.C.) when pottery first appears in north central Alabama. The Early Gulf
Formational Period is a transitional period from the Late Archaic during which there is a
continuance of Archaic Period settlement patterns but there are also influences from the
Gulf Coastal area to the south. The Gulf Formational period in the lower Tennessee
Valley begins with the Middle Gulf Formational period and is associated with Wheeler
series, fiber-tempered pottery. The Late Gulf Formational Phase is associated with
Alexander series, fiber- and sand-tempered pottery, and correlates with Early Woodland
Period cultures elsewhere. Increased social complexity, reliance on horticulture and
agriculture, and a continuation and fluorescence of ceramic technology characterize the
Woodland Period (600 B.C. - 1000 A.D.). The increased importance of horticulture is
associated with a less mobile lifestyle as suggested by semi-permanent structures.
Residential base camps were located on flood plains and alluvial terraces with
specialized procurement sites in the adjoining uplands. The Middle Woodland Period is
classified by various Colbert and Copena components. The Late Woodland is
associated with the Flint River and Baytown cultures. The Mississippian Period (900-
1700 A.D.), the last prehistoric period in north central Mississippi, is associated with the
pinnacle of social complexity in the Southeastern United States. In north central
Alabama this period is characterized by permanent settlements, maize agriculture, and
chiefdom level societies.
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Historic Period

The Historic Period is represented by the settlement of Europeans, Euro-Americans, and
African-Americans in the region and the subsequent removal of Native American tribes.
The first recorded European encounter with Native American groups in northern
Mississippi by Europeans was Hernado de Soto's expedition in 1540. Continued
expeditions into the area by French, Spanish and English traders and explorers occurred
during the 16", 17", and 18" centuries. Clashes between the native Creeks and
Europeans continued through the 18th century. By the early 19th century, the Creeks
were defeated by Jackson and forced to surrender their lands and leave the area. The
first permanent Euro-American settlements occurred in the early 19" century and the
area was predominately occupied by Euro-Americans and African-Americans.
Subsistence and cotton farming characterized the region from the Antebellum period to
the early 20" century. Industrialization and urbanization has characterized the region in
the late 20th century.

TVA Stewardship

TVA is mandated, under the National Historic Preservation Act (NHPA) of 1966, to
protect significant archaeological resources and historic structures located on land under
TVA'’s control and custody, subject to the availability of resources. In addition, NHPA
Section 106 [16 U.S.C. 470f] requires Federal agencies prior to taking action that
implements an undertaking to:

1) Take into account the effects of their undertaking on historic properties;
and

2) Afford the Advisory Council on Historic Preservation (ACHP) a
reasonable opportunity to comment regarding such undertaking.

The State Historic Preservation Office (SHPO) serves as a proxy to the ACHP. TVA
consults with the applicable SHPO concerning project alternatives and any potential
affect to historic properties.

BFN License Renewal

In the Supplemental Environmental Impact Statement for Operating License Renewal of
the Browns Ferry Nuclear Plant (TVA 2002), the possibility of adding significant cooling
tower capacity was discussed. As part of the modifications associated with these
potential changes, three potential spoils disposal areas were described. The alternative
eventually chosen for additional cooling tower capacity did not require use of these
areas, but as part of the proposed license renewal the areas were evaluated for cultural
significance.

At the initiation of this proposal, TVA Cultural Resources staff considered the nature of
the undertaking and determined that the project had the potential to affect historic
properties should those be present in the area. The APE for archaeological resources
was determined as the three areas designated as soil disposal or spoil pile locations.
The APE for historic structures was determined as those areas from which the disposal
locations would be visible.
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A Phase | survey was conducted at the three disposal site/spoil pile locations. This
survey identified two historic properties. The survey of Area 1 (see Figure E.2-9)
identified a prehistoric archaeological site (1Li535) with an Early to Middle Woodland
occupation. This site is considered potentially eligible for listing in the National Register
of Historic Places. Cox Cemetery was identified in Area 2. This cemetery was relocated
during the initial construction of the BFN. No historic properties were identified in Area
3. An architectural survey was conducted within the visual APE of the proposed project
area. No historic structures were identified.

TVA consulted with the Alabama SHPO regarding Cox Cemetery and the potential
archaeological site in Area 1. The SHPO agreed that project activities will have no effect
on significant cultural resources provided that site 1Li535 and the Cox Cemetery are
avoided as stated in the BFN License Renewal Final Supplemental EIS.
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E.2.16 OTHER PROJECTS AND ACTIVITIES

“Known and reasonably foreseeable Federal and non-Federal projects and other actions in
the vicinity of the site that may contribute to the cumulative environmental impacts of
license renewal and extended plant operation should be identified and described.”

BEN Site

The only current or projected use of the BFN site is for power generation from the
nuclear units. There are no other commercial facilities, power generation or otherwise,
at Browns Ferry.

TVA Navigation Facilities and Power Plants

Within a 50-mile radius of BFN there are the following TVA dams and power plants:

Guntersville Dam

Guntersville Dam lies upstream of BFN on the Tennessee River, approximately 45 miles
east southeast of BFN, near the city of Guntersville, AL. The dam is approximately 97
feet (30 m) high and 3,979 feet (1,213 m) in length. The Guntersville Lake reservoir is
approximately 76 miles (122 km) long and has a flood storage capacity of 262 million
cubic yards (200 million cubic meters). The winter net dependable generation capacity
of the electrical power generators is 114 megawatts. No major projects are currently
planned or known for Guntersville Dam.

Guntersville Dam has a main and an auxiliary lock, each with a 39 foot lift. In 2002,
traffic through the dam was as follows: 2,462 recreational vessels; 1,123 commercial
vessels; 59 government (i.e., Corps of Engineers, military, TVA, law enforcement, etc.)
vessels; 5,923 loaded and 4,251 unloaded barges; and a total shipped tonnage of
9,090,652.

Wheeler Dam

Wheeler Dam lies downstream of BFN on the Tennessee River, approximately 17 miles
west northwest of BFN, near the city of Rogersville, AL. The dam is approximately 72
feet (22 m) high and 6,342 feet (1,933 m) in length. The Wheeler Lake reservoir is
approximately 74 miles (119 km) long and has a flood storage capacity of 564 million
cubic yards (431 million cubic meters). The winter net dependable generation capacity
of the electrical power generators is 355 megawatts. No major projects are currently
planned or known for Wheeler Dam.

General Joe Wheeler Dam has a main and an auxiliary lock, each with a 48 foot lift. In
2002, traffic through the dam was as follows: 1,624 recreational vessels; 1,640
commercial vessels; 117 government (i.e., Corps of Engineers, military, TVA, law
enforcement, etc.) vessels; 8,351 loaded and 5,818 unloaded barges; and a total
shipped tonnage of 13,120,442.
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Wilson Dam

Wilson Dam lies downstream of Wheeler Dam (and BFN) on the Tennessee River,
approximately 30 miles west of BFN, near the city of Florence, AL. The dam is
approximately 137 feet (42 m) high and 4,541 feet (1,384 m) in length. The Wilson Lake
reservoir is approximately 16 miles (26 km) long and has a flood storage capacity of 86
million cubic yards (66 million cubic meters). The winter net dependable generation
capacity of the electrical power generators is 611 megawatts.

Wilson Dam has a main lock with a 94-foot lift, and a two-tiered auxiliary lock (i.e.,
double lift via two locks in series), one with a 49 foot lift and the other with a 45-foot lock,
total also 94 feet. Upgrading the auxiliary lock at Wilson Dam is being considered but
has not been planned or scheduled. In 2002, traffic through the dam was as follows:
1,746 recreational vessels; 1,718 commercial vessels; 327 government (i.e., Corps of
Engineers, military, TVA, law enforcement, etc.) vessels; 8,433 loaded and 5,704
unloaded barges; and a total shipped tonnage of 13,272,308.

Colbert Steam Plant

Colbert Steam Plant lies downstream of Wilson Dam on the Tennessee River,
approximately 42 miles west of BFN, between the cities of Tuscumbia, AL and
Cherokee, AL. The five coal-fired units consume approximately 470 short tons (518
metric tons) per hour of coal and generate 1,204 megawatts of winter net dependable
capacity. TVA plans to reduce SO, emissions from Colbert’s five units by installing
scrubbers by 2010 and to reduce NO, emissions by installing selective catalytic
reduction or similar technology by 2005.

Non-TVA Power Plants

Calpine Projects

Headquartered in San Jose, California, Calpine Corporation has more than 80 power
generation facilities in operation in the U.S. and Canada, having a total capacity of about
20,000 megawatts. There are two Calpine power generation plant projects near
Decatur, AL.

The first Calpine project is called Decatur Energy Center (DEC). DEC is a combined
cycle generating plant which utilizes three natural gas-fired combustion turbines and one
steam turbine to generate a total plant output of 701 MW baseload/822 MW peaking.
DEC is presently in service, with two combustion turbines and one steam turbine going
commercial in 2002 and the one remaining combustion turbine going commercial in
2003. DEC also supplies process steam to nearby Solutia Corporation.

The second Calpine project is called Morgan Energy Center (MEC). MEC is a partially
completed combined cycle generating plant which when complete will utilize three
natural gas-fired combustion turbines and one steam turbine to generate a total plant
output of about 720 MW baseload/807 MW peaking. Two of the three MEC units are
presently in service. MEC also supplies process steam to a nearby BP facility.
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Major Highway Projects

Huntsville Southern Bypass Extension

The route for this limited-access bypass extension is from |-565 on the western side of
Huntsville through the Redstone Arsenal and ending at South Memorial Parkway (US
231). The Arsenal exits will have appropriate security controls (i.e., gated and guarded)
but the highway will be open to through traffic. The design work for this project is
currently underway and construction is scheduled to begin in 2006.

Memphis to Atlanta Interstate

The Alabama Department of Transportation lists this project in the proposal stage since
it currently has no construction or detailed design funding and is not on the five-year
plan. It has, however, been approximately routed, including the addition of a new bridge
across the Tennessee River, southeast of the BFN site.

Off-Site Impacts on Emergency Preparedness

Demographic and physical changes surrounding the BFN site can affect emergency
response plans. There have been no changes in recent years to evacuation routes or
emergency planning, but the process is in place to recognize and address potential
impacts. TVA has contractual commitments with governmental emergency management
agencies to provide them funding for development of off-site emergency preparedness
programs, including training, planning, maintenance of facilities and equipment,
procedure preparation, exercise support, etc., to comply with Federal Emergency
Management Agency requirements. It is a requirement in the contracts with the States
of Alabama and Tennessee for their respective emergency management agencies to
annually review and evaluate changes in site proximity hazards and demography to
determine their effects on the safety of TVA nuclear plants, including emergency
evacuation plans. These reviews will include changes in population distribution or in
industrial, military, or transportation hazards. Both states submit an annual report to
TVA of their findings, and incorporate any necessary changes into their procedures
(Radiological Emergency Plans and Standard Operating Plans). The results of these
reviews are also provided to TVA’s Corporate Nuclear Licensing staff for independent
consideration as to whether they could possibly present a hazard that would impact the
safety of a TVAN Nuclear facility. This information is also incorporated into periodic
FSAR updates.

Cumulative Impact Summary

Contacts were made with the Chambers of Commerce for Athens, AL and Decatur, AL,
and with the Limestone County and Morgan County Economic Development
Associations, to discuss future projects and development in the vicinity of BFN. Morgan
County is typically among the top five counties in Alabama in terms of annual growth in
recent years, and Limestone County grew 20% between 1990 and 2000. It is projected
that this steady growth will continue, with much of it being concentrated in a triangle
between Huntsville, Athens and Decatur, and greatly influenced in future years by the
forthcoming Atlanta to Memphis expressway. No significant projects are planned or
contemplated which would impact (or be impacted by) continued operation of BFN, and
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the only projected cumulative impact relative to BFN license renewal is its being a
source of reliable electric power to support continued economic growth.
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E.3.0 THE PROPOSED ACTION

The proposed action is described in 10 CFR 51.53(c)(2)

The report must contain a description of the proposed action, including the
applicant's plans to modify the facility or its administrative control procedures as
described in accordance with § 54.21 of this chapter. This report must describe in
detail the modifications directly affecting the environment or affecting plant
effluents that affect the environment.

The proposed action is renewal of an operating license and continued operation of the plant
during the renewal term, including all attendant activities. In addition to continuing
operation and maintenance activities, attendant activities may include refurbishment to
allow for extended plant operation and changes to surveillance, on-line monitoring,
inspections, testing, trending, and recordkeeping (SMITTR). Refurbishment and SMITTR
activities may be undertaken as a result of the 10 CFR Part 54 aging management review,
or they may be undertaken for other reasons, such as opportunities for improved economic
operation and maintenance during the term of the renewed license. This chapter of the ER
should identify those activities attendant to license renewal that can affect the environment
external to the plant. The level of detail provided should be sufficient to support the
analyses called for in Chapter 4. Possible activities attendant to license renewal are
discussed in Chapter 2 of NUREG-1437.

TVA proposes that the NRC renew the operating licenses for BFN Units 1, 2 and 3 for an
additional 20 years beyond the current license expiration dates of December 20, 2013,
June 28, 2014, and July 2, 2016, respectively. Renewal would give TVA the option of
relying on BFN to help meet the future electricity needs of the approximately eight million
people currently being served in a seven-state region. Section E.3.1 discusses the
major features of the plant and the operation and maintenance practices directly related
to the license renewal period. Sections E.3.2 through E.3.4 address potential changes
that could occur as a result of license renewal, as well as other projects affecting the
plant site. These other projects include restart of BEN Unit 1 because of the potential for
cumulative impacts on some resource areas.
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E.3.1 GENERAL PLANT INFORMATION

Briefly describe the major features of the plant and the operation and maintenance practices
directly related to operations under license renewal. Information presented in this section
should include descriptions of:

Reactor and containment systems

Cooling and auxiliary water systems

Radioactive waste treatment processes (gaseous, liquid, and solid)
Transportation of radioactive materials

Non-radioactive waste systems

Maintenance, inspection and refueling activities

Power transmission systems

(also put in the 10 CFR 51.53(c(2) statement)

BFN is an 840-acre tract located on Wheeler Reservoir in Limestone County, Alabama,
10 miles southwest of Athens, Alabama. BFN has three General Electric boiling water
reactors and associated turbine-generators that can produce more than 3 billion watts of
power. Each of BFN'’s three nuclear reactors is connected to its own dedicated power
plant.

BFN is TVA’s first nuclear power plant. TVA began major construction on BFN in 1967.
Unit 1 began commercial operation in August 1974, Unit 2 in 1975, and Unit 3 in 1977.
Unit 1 was idled in 1985, but work began in 2002 to bring the unit up to current
standards, and operation is currently scheduled to resume in 2007.

Similarly, after an extended shutdown in 1985 to review the TVA nuclear power program
and to correct significant weaknesses, Unit 2 returned to service in May 1991, and Unit 3
in November 1995. Operating characteristics, since restart from this regulatory outage,
are expected to be more representative of future operations because of the changes in
personnel, procedures, and equipment, as compared to the pre-1985 period. For
example, since return to service from the regulatory outage, Units 2 and 3 have
performed well, with consistently higher levels of availability and generating capacity
than before the outage.
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E.3.1.1 REACTOR AND CONTAINMENT SYSTEMS

The nuclear steam supply system at BFN is typical of General Electric BWRs. Each
nuclear system includes a single-cycle, forced-circulation, General Electric boiling water
reactor producing steam for direct use in a steam turbine. The fuel for the reactor core
consists of uranium dioxide pellets made from slightly enriched uranium. These pellets
are contained in sealed Zircaloy-2 fuel rod tubes which are assembled into individual
fuel bundles.

The reactor vessel contains the core and supporting structure, the steam separators and
dryers, the jet pumps, the control rod guide tubes, distribution lines for the feedwater,
core spray, and standby liquid control, the incore instrumentation, and other
components. The main connections to the vessel include the steam lines, the coolant
recirculation lines, feedwater lines, control rod drive housings, and core standby cooling
lines.

The reactor core is cooled by demineralized water which enters the lower portion of the
core and boils as it flows upward around the fuel rods. The steam leaving the core is
dried by steam separators and dryers, located in the upper portion of the reactor vessel.
The steam is then directed to the turbine through the main steam lines. Each steam line
is provided with two isolation valves in series—one on each side of the primary
containment barrier.

The design employs a pressure suppression primary containment which houses the
reactor vessel, the reactor coolant recirculating loops, and other branch connections of
the Reactor Primary System. The pressure suppression system consists of a drywell, a
pressure suppression chamber which stores a large volume of water, connecting vents
between the drywell and the pressure suppression chamber, isolation valves,
containment cooling systems, and other service equipment. In the event of a process
system piping failure within the drywell, reactor water and steam would be released into
the drywell air space. The resulting increased drywell pressure would then force a
mixture of air, drywell atmosphere, steam, and water through the vents into the pool of
water in the pressure suppression chamber. The steam would condense in the pressure
suppression pool, resulting in a rapid pressure reduction in the drywell. Air that was
transferred to the pressure suppression chamber pressurizes the chamber and is
subsequently vented back to the drywell to equalize the pressure between the two
vessels. Cooling systems are provided to remove heat from the reactor core, the
drywell, and from the water in the pressure suppression chamber, and thus provide
continuous cooling of the primary containment under accident conditions. Appropriate
isolation valves are actuated during this period to ensure containment of radioactive
material, which might otherwise be released from the reactor containment during the
course of the accident.

The secondary containment substructure consists of poured-in-place, reinforced
concrete exterior walls that extend up to the refueling floor. The refueling room floor is
also constructed of reinforced, poured-in-place concrete. The superstructure of the
secondary containment above the refueling floor is a structural steel frame which
supports metal roof decking, foamwall-stepped fascia panels, and insulated metal siding
panels. The secondary containment structure completely encloses the primary
containment drywells, fuel storage and handling facilities, and essentially all of the Core
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Standby Cooling Systems for the three units. During normal operation and when
isolated, the secondary containment is maintained at a negative pressure relative to the
building exterior. Excessive pressure differentials are relieved by blowout panels in the
metal siding.
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E.3.1.2 COOLING AND AUXILIARY WATER SYSTEMS

Condenser Circulating Water System

The BFN units are normally cooled by pumping water from Wheeler Reservoir into the
turbine-generator condensers and discharging it back to the reservoir via large
submerged diffuser pipes that are perforated to maximize uniform mixing into the
flowstream. This straight-through flow path is known as “open cycle” or “open mode”
operation. Through various gates, some of this cooling water can also be directed
through cooling towers to reduce its temperature as necessary to comply with
environmental regulations. This flow path is known as the “helper mode.”

The physical capability also exists to recycle the cooling water from the cooling towers
directly back to the intake structure without being discharged to the reservoir; this is
known as the “closed mode” of operation. However, when operating in this mode in the
past, BFN has experienced difficulties in keeping intake cooling water temperatures
below limits during the summer months. This often resulted in forcing the plant to
reduce power output during high demand periods. In addition, closed mode operation
reduced plant reliability considerably because it increased vulnerability to sudden
cooling tower performance degradation caused by equipment failures or changes in wind
direction. BFN has not operated in this mode since restart of Units 2 and 3, and
currently has no procedures for it; doing so would require some instrumentation and
control circuitry refurbishment.

RHR Service Water System

The RHR Service Water System consists of four pairs of pumps located on the intake
structure for pumping raw river water to the heat exchangers in the Residual Heat
Removal (RHR) System and four additional pumps for supplying water to the Emergency
Equipment Cooling Water (EECW) System. The EECW System distributes cooling water
supplied by the RHR Service Water System to essential equipment during normal and
accident conditions.
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Residual Heat Removal System

The Residual Heat Removal (RHR) System is comprised of pumps, heat exchangers,
and piping that fulfills the following functions:

a.
b.

o

Removal of decay heat during and after plant shutdown

Injection of water into the reactor vessel following a loss-of-coolant accident
rapidly enough to reflood the core and prevent excessive fuel clad temperatures
independent of other core cooling systems.

Removal of heat from primary containment following a loss-of-coolant accident to
limit the increase in primary containment pressure. This is accomplished by
cooling and recirculating the water inside the primary containment. The
redundancy of the equipment provided for containment cooling is further
extended by a separate part of the RHRS which sprays cooling water into the
drywell and pressure suppression pool.

Provide standby cooling.

Provide assistance for fuel pool cooling when required.
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E.3.1.3 RADIOACTIVE WASTE TREATMENT PROCESSES
(LIQUID, SOLID, AND GASEOUS)

The radioactive Waste Systems are designed to control the release of plant-produced
radioactive material to within the limits specified in the Offsite Dose Calculation Manual
and National Pollutant Discharge Elimination System permits. The methods employed
for the controlled release of those contaminants are dependent primarily upon the state
of the material: liquid, solid, or gaseous.

Liquid Radwaste System

The Liquid Radioactive Waste Control System collects, treats, stores, and disposes of all
radioactive liquid wastes. These wastes are collected in sumps and drain tanks at
various locations throughout the plant and then transferred to the appropriate collection
tanks in the Radwaste Building for treatment, storage, and disposal. Wastes to be
discharged from the system are processed on a batch basis, with each batch being
processed by such method or methods appropriate for the quality and quantity of
materials determined to be present. Processed liquid wastes may be returned to the
condensate system or discharged to the environs through the circulating water discharge
canal. The liquid wastes in the discharge canal are diluted with condenser effluent
circulating water to achieve a permissible concentration at the site boundary.

Batches of low-conductivity liquid waste are processed through a filter and a waste
demineralizer. Demineralizer effluent is sent to a waste sample tank. Depending upon
the conductivity and level of radioactivity, the liquid may then be discharged to the
circulating-water discharge canal or the cooling tower blowdown line, transferred to
condensate storage tanks, or returned for further processing through the waste
demineralizer.

High-conductivity liquids are processed through a filter and are collected in a floor drain
sample tank. If the concentration after dilution is less than or equal to the applicable
limits, the filtered liquid may be discharged.

An alternate method of processing low and high conductivity liquid is the use of vendor-
supplied skid-mounted equipment, interconnected to the permanent Radwaste System.
Depending on effluent quality and plant needs, the water can be sent to either the waste
sample tank or floor drain sample tank. Processing from the waste sample tank or floor
drain sample tank is identical as described above.

Equipment is selected, arranged, and shielded to permit operation, inspection, and
maintenance with minimum personnel exposure. For example, tanks and processing
equipment which will contain significant radiation sources are located in controlled
access rooms or spaces. Processing equipment is selected and designed to require a
minimum of maintenance.

Protection against accidental discharge of liquid radioactive waste is provided by valve

redundancy, instrumentation for detection of alarms of abnormal conditions, procedural
controls, interlocks, and radiation monitor controlled valves.
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Solid Radwaste System

With the Solid Radwaste System, solid radioactive wastes are collected, processed, and
packaged for storage. Generally, these wastes are stored onsite until the short half-lived
activities are insignificant. Solid wastes from equipment originating in the nuclear
system are stored for radioactive decay in the fuel storage pool and prepared for
reprocessing or offsite storage. Examples of these wastes are spent fuel, spent control
rods, in-core ion chambers, etc. Process solid wastes such as spent demineralizer
resins and filter aid are collected, dewatered, and either temporarily stored on-site in
concrete storage modules or shipped directly for burial offsite in a licensed disposal
facility. Dry Active Wastes such as paper, rags, and used clothing are either placed into
containers for storage or shipped directly to a waste processor for volume reduction and
subsequent transport offsite to a licensed disposal repository. Generation rates for
these types of materials are approximately 30-40 cubic meters per month, which after
Unit 1 resumes operation could increase to 40-50 cubic meters per month.

As a result of Unit 1 recovery activities, generation rates of low level radioactive waste
would be expected to increase during construction activities, primarily due to additional
asbestos removal operations and the normal increases associated with nuclear
construction.

Gaseous Radwaste System

The Gaseous Radwaste System collects, processes, and delivers to the plant stack, for
elevated release to the atmosphere, gases from each main condenser air ejector,
startup vacuum pump, condensate drain tank vent, and steam packing exhauster.
Gases from each main condenser air ejector are passed through a preheater, a catalytic
recombiner, a condenser, a moisture separator, and a dehumidification coil. The gases
then enter a decay pipe which provides a retention time of approximately 6 hours, during
which N-16 and O-19 decay to negligible levels. The gases are then passed through a
cooler condenser, a moisture separator, a reheater, a prefilter, six charcoal beds, an
afterfilter, and mixed with dilution air, after which they are exhausted to the stack. The
charcoal beds provide about 9.7 hours retention for krypton isotopes and 7.3 days
retention for xenon isotopes. Gland seal and startup vacuum-pump gases are held up
for approximately 1 % minutes, to allow sufficient decay of N-16 and O-19, and then
passed directly to the stack for release.

Three-Unit Operation

When all three units become operational at the uprated power level, the generation rate
of low level radioactive waste would increase proportionately, i.e., three units instead of
two, and all three at 120% of the originally licensed power level. For example, the
generation rate of solid low-level radwaste will be expected to increase to approximately
45 to 60 cubic meters per month. These increases are expected to remain within the
storage and disposal capacities of existing facilities. The existing contractors are
capable of handling the increased volumes anticipated.
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E.3.1.4 TRANSPORTATION OF RADIOACTIVE MATERIALS

Spent Nuclear Fuel

In response to the Nuclear Waste Policy Act of 1982 and subsequent amendments,
DOE was required to develop a deep, mined geological repository for high-level waste
and spent nuclear fuel. The repository was to begin receiving utility spent fuel by
January 31, 1998, and based on DOE's last published Acceptance Priority Ranking
(DOE/RWO0457), was to begin receiving TVA’s spent nuclear fuel during the fifth year of
repository operation. By law, DOE will take responsibility for the spent fuel at the BFN
site boundary, i.e., transport of the spent nuclear fuel, including the means of
conveyance and the choice of route to the permanent repository, will be determined and
controlled by DOE and not TVA.

However, the repository is now at least 12 years behind schedule. BFN is currently
storing spent fuel in three spent fuel pools which were re-racked to a capacity of 3,471
spent fuel assemblies. As a result of the DOE repository delay, Unit 3 is expected to
lose full core off-load capability in November 2005. TVA has therefore determined that
BFN must increase spent fuel storage capacity by 2005 to avoid impacting plant
availability, regardless of license renewal or the operations alternatives chosen. To
meet this need, TVA has elected to construct an independent spent fuel storage
installation (ISFSI) on the BFN site.

The BFN ISFSI will result in aboveground storage of spent fuel in dual-purpose metal
(non-canister) casks or modular metal canisters with concrete overpacks. These dual-
purpose storage modules are licensed by NRC for both storage and transportation of
spent nuclear fuel. Dry storage in dual-purpose storage casks minimizes BFN efforts in
preparing fuel for shipment when a DOE repository is available. Procurement of
additional storage modules can be accomplished incrementally (i.e., the size can be
expanded as needed). Current BFN dry storage plans provide adequate space for
future ISFSI expansion sufficient to assure storage capacity for the renewed license
period with all three units operating at extended power uprate, as well as for additional
delays in the DOE spent fuel repository. Therefore, this technology assures life-of-plant
capability regardless of DOE schedules or plant operations changes.

Low-Level Radioactive Waste

Dry Active Wastes such as paper, rags, and used clothing are placed into containers for
storage and shipment to a waste processor for volume reduction and subsequent
transport to a disposal repository licensed to accept Class A wastes. Spent Resins are
packaged, dewatered and either temporarily stored on site in concrete storage modules
or shipped directly to a disposal facility licensed to accept Class B wastes. Irradiated
non-fuel plant components such as spent control rods, in-core ion chambers, etc., are
stored on-site or processed for shipment to a disposal facility licensed to accept Class C
low-level radioactive wastes.

Shipments of TVA low-level radioactive waste, whether to an off-site processor or off-site
repository, are by a contracted carrier who is paid for exclusive use of the transport
vehicle. Shipments are made via major highways, primarily interstate freeways, to
minimize transport time and potential hazards. Under this arrangement it is financially
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advantageous for the carrier to avoid alternate routes and complete the shipment
expeditiously.
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E.3.1.5 NON-RADIOACTIVE WASTE SYSTEMS

General Plant Trash

General plant trash such as paper, metals, garbage and other items collected as part of
routine plant operation activities is managed through a TVA-wide contract with a
licensed waste disposal company. Waste material is collected in dumpsters and
transported to a State licensed regional landfill permitted to accept Subtitle D waste
materials from Limestone County. Generation rates for this type of material are currently
approximately 50 tons per month. BFN has an active recycling program that segregates
and recycles scrap metal, cardboard, paper, batteries, and aluminum cans at approved
State and local recycling facilities.

During recovery activities for Unit 1, the amount of general plant trash has increased in
proportion to the increase in site population required for the Unit 1 recovery effort. In
addition, there is additional trash generated as a part of construction activities, but this
amount is significantly less than that generated by construction of a new facility.
Together these are expected to peak at a 60% increase over pre-recovery levels.

Once Unit 1 is operational, the amount of trash generated would be similar to the other
operating units, and the overall amount generated would increase slightly (approximately
12.5%) from the current 50 tons per month level due to the small increase in permanent
plant staff necessary to operate three units. The increase in general plant trash could be
offset to some extent by implementation of recycling efforts beyond those currently in
place. This would include increasing the amount of white paper, aluminum cans, and
special stock paper sent to recycling centers, and improving recycling of waste wood.
The existing contractor is capable of handling the increased volumes anticipated.
Landfill capacity and projections for availability of landfill space in Alabama indicate that
sufficient space to accommodate this material from BFN should be available during the
duration of operating under renewed licenses.

Construction/Demolition Debris

For construction and demolition debris associated with site activities such as
modifications and additions, BFN operates a State-permitted Construction/Demolition
(C/D) landfill (Permit No. 42-02) within the confines of the BFN site. This landfill is
permitted to accept non-hazardous, non-radioactive solid wastes including scrap lumber,
bricks, sandblast grit, crushed metal drums, glass, wiring, non-asbestos insulation,
roofing materials, building siding, scrap metal, concrete with reinforcing steel and similar
construction and demolition wastes at an average daily volume of five tons per day from
the BFN site. The landfill is approximately 7.7 acres in size. The generation rate for this
type of material over the past two years is approximately 0.04 tons per day. The C/D
landfill permit is issued for five-year cycles, with the current permit set to expire in May
2005.

A small amount of addition C/D wastes associated with construction activities are
expected as part of the Unit 1 recovery effort. This amount may be as much as twice
that currently experienced (0.04 tons per day, increased to 0.08 tons per day). The on-
site landfill has the space and capacity to handle the anticipated increase without
expansion, and there is sufficient alternative capacity in surrounding off-site landfills
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should the on-site facility prove inadequate. Once Unit 1 is recovered, the amount of
C/D waste generated as a result of three-unit operation would not be expected to
increase significantly over the rates experienced for two-unit operations.

One or more cooling towers might possibly be refurbished or replaced with larger, more
efficient cooling towers, in their approximate present locations. To demolish the existing
cooling towers, a Notice of Demolition to ADEM would be required and would be initiated
by the Environmental staff at BFN. The advance notice requirement is that this written
notification must be post marked in the mail at least ten days before the work is actually
started. Also, for the cooling towers that contain asbestos, the workers that remove the
asbestos panels will also have to be trained and certified by the State of Alabama in
asbestos regulation compliance.

Hazardous Waste

As is the case with any large industrial facility, BFN generates a variety of wastes that
are classified as hazardous under the Resource Conservation and Recovery Act
(RCRA). These wastes include paint-related materials, spent solvents used for cleaning
and degreasing, as well as Universal Wastes such as spent batteries, fluorescent light
tubes, etc. TVA operates a Hazardous Waste Storage Facility (HWSF) in Muscle
Shoals, Alabama that holds a RCRA Part B permit for temporary storage of hazardous
wastes. The HWSF serves as a central collection point for TVA-generated hazardous
wastes, and maintains contracts with waste treatment and disposal facilities through
TVA’s Environmental Restricted Awards Process. All hazardous waste generated at
BFN is shipped to the HWSF for consolidation, storage, and disposal through approved
and licensed facilities. BFN recycles paint solvents (primarily Methyl Ethyl Ketone) using
an on-site still. Universal wastes are collected for recycling and shipped to recycling
firms listed on the Environmental Restricted Awards List. Hazardous waste generation
rates for BFN average approximately 3,400 pounds per calendar year. While not a
hazardous waste as defined in the RCRA regulations, used oil is also generated at BFN
as a result of maintenance activities on plant equipment. All used oil is collected, stored
on site, and shipped to an approved recycling center for energy recovery.

Construction activities associated with Unit 1 recovery would temporarily increase rates
of hazardous waste, universal wastes and used oil generation due to the increased use
of solvents and paint related materials necessary for refurbishment, and the recovery of
various plant equipment. The increases anticipated could be as much as 25 to 30%
over current levels of approximately 3,000 to 3,500 pounds per year. The existing TVA
process for management of this type of waste is adequate to handle the expected
increase. Once operational, hazardous waste generated as a result of operation of Unit
1 would be within the normal year to year variation currently experienced. The existing
contractors are capable of handling the increased volumes anticipated, both during Unit
1 recovery and with all three units operating throughout the renewed license period.
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E.3.1.6 MAINTENANCE, INSPECTION AND REFUELING
ACTIVITIES

Maintenance and Modification Practices

The BFN maintenance and modification (M/M) program supports safe, reliable, and
efficient operation of the nuclear power plant and assures that equipment, systems, and
structures are maintained and modified in accordance with applicable requirements and
at a quality level required for them to perform their intended functions as specified in the
original design, material specifications, and inspection requirements. Applicable
requirements of the program are set forth in the following documents:

Site Operating License

Updated Final Safety Analysis Report and Technical Specifications
10CFR50.65, “Maintenance Rule”

TVAN Quality Assurance Plan

ANSI N18.7-1976, Administrative Controls and Quality Assurance Program for
Operating Phase of Nuclear Plants

¢ 10CFR50.49, “Environmental Qualification”

e ANSI N18.1-1971, Selection and Training of Nuclear Power Plant Personnel

Additionally, the following guidance from the Institute of Nuclear Power Operations has
been utilized and incorporated into the M/M program as appropriate:

¢ [INPO 92-001 — Guidelines for the Conduct of Maintenance at Nuclear Power
Stations

e INPO 87-028 — Good Practice: Post Maintenance Testing

e INPO 92-014 — Good Practice: Preventive Maintenance Program Enhancement

e INPO AP-901—Work Practice Description: Minor Maintenance Process
Description

Inspection and Testing Practices

Inspections are performed by qualified individuals in Nuclear Assurance or other TVAN
organizations where necessary to assure quality. Inspections are performed by
individuals other than those who performed or directly supervised the activity being
inspected. Inspection results are documented and maintained as records.

The BFN inspection program provides assurance that plant quality-related items and
activities within the scope of the NQAP conform to predetermined quality requirements
called for in specifications, procedures, and drawings. The inspection program as
described in this section includes quality control (QC) inspections, nondestructive
examinations (NDE), line verifications, and special inspections.

TVAN Standard Programs and Processes address procedural requirements for material

receipt and inspection, the ASME Section XI in-service inspection program, special
nuclear material control, and nuclear fuel management.
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The Inspection Services Organization (ISO) is responsible for the development and
control of the following programs: inspector certification; inspection plans; and non-
destructive examination (including inspector certification and NDE procedures).

The General Manager, Nuclear Assurance, or designee, is required to concur with the
ISO procedures that contain inspection/NDE programmatic requirements. The General
Manager, NA, also reviews and approves the inspection program for control of special
processes to ensure inclusion of QA requirements. The General Manager, NA, or
designee, also concurs with TVAN inspector/NDE inspector certifications.

BFN testing programs ensure that plant equipment and components (1) are tested in
accordance with applicable regulatory and quality requirements, and (2) function in a
manner which supports plant operation. The inspection and test programs establish
controls which ensure that components and systems are periodically tested to meet
Technical Specification requirements and are tested following modification or
maintenance in order to support the safe, efficient, and reliable operation of TVAN
plants.

Requirements which the testing programs must meet are specified in the following
documents:

TVA NQA PLN 89-A, TVAN Quality Assurance Plan

BFN Technical Specifications

Technical Requirements Manuals

Updated Final Safety Analysis Report

ANSI N45.2-1971, Quality Assurance Program Requirements for Nuclear Power

Plants

o ANSI N18.7-1976, Administrative Controls and Quality Assurance for the
Operational Phase of Nuclear Power Plants

e ANSI N45.2.8(1975), Supplementary Quality Assurance Requirements for
Installation, Inspection and Testing of Mechanical Equipment and Systems for
the Construction of Nuclear Plants

e 10CFRS50, Appendix B, Quality Assurance Criteria for Nuclear Power Plants and

Fuel Reprocessing Plants

Although not requirements for these programs, the following additional documents that
address standard practices and methods for plant testing have also been used in the
development of this program. These documents provide information that enhances the
program.

¢ INPO Significant Operating Experience Report (SOER) 91-001, Infrequently
Performed Tests or Evolutions

¢ INPO Good Practice 85-010, Surveillance and Periodic Task Scheduling
Program.

o INPO SOER 87-001, Core-Damaging Accidents Following Improperly Conducted
Tests

o INPO 87-028, Post-Maintenance Testing
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Refueling Operations Practices

Detailed refueling procedures are used to ensure a safe and orderly refueling. The
procedures specify or make reference to other system operation documents that specify
periodic shutdown margin checks, detailed channeling and fuel handling techniques, and
other precautionary steps to ensure that the facility license and technical specifications
are not violated.

BFN complies with the criticality requirements specified in 10CFR50.68(b). Appropriate
restrictions are provided in plant procedures which prohibit the handling at any one time
of more fuel assemblies than have been determined to be safely subcritical under the
most adverse moderation conditions feasible by unborated water.

When fuel is being inserted, removed, or rearranged in the core or when control rods are
being installed, removed, or manipulated, licensed operators are in the control room and
on the refueling floor supervising the operations. Technical personnel provide guidance
where necessary and verify that all fuel has the proper orientation and is in the correct
location. An essential part of plant nuclear materials control and of refueling outage
requirements is to have complete knowledge of the identity, location, composition, and
condition of all fuel and other core components. The location of each control rod in the
core is recorded by serial number. Each fuel assembly is identified by a serial number
on the handle. A permanent file of NRC material transfer reports is maintained on site.
Documentation for each fuel assembly will have assembly type, unit and batch number,
serial number, date received, as-built uranium weight, as-built U-235 weight, net weight,
and other applicable date. The fuel transfer forms and documentation are lifetime
records. In addition, there are records for the reactor and spent fuel storage pool. All
instructions for removing, rearranging, or adding fuel to the core are performed from
detailed procedures. An independent check is made after the core is fully loaded to
ascertain that all fuel assemblies have been loaded correctly.

During the reactor refuelings the fuel of highest burnup in general is removed from the
core, some fuel is rearranged, and new fuel is loaded into the core. The loading
patterns for all refuelings are selected to provide an optimum power distribution to satisfy
plant safety and economic considerations.

Other refueling operations include the replacement of control rods and in-core monitors,
channeling operations, fuel “sipping” (i.e., testing for leakers) when necessary, and the
inspection of selected portions of the reactor vessel and primary system.

Refueling operations are similar for all three units.

Renewed License Period

No changes to maintenance, inspection and refueling activities to accommodate
operation during the renewed license period are anticipated.
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E.3.1.7 POWER TRANSMISSION SYSTEMS

BFN is connected into the TVA system network by seven 500-Kilovolt (kV) lines via the
500-kV switchyard. One line is to the Madison substation, two are to the Trinity
substation, one line each are to the West Point, Maury, and Union substations, and one
line is to the Limestone 500-kV Substation. Any three lines excluding more than one
Trinity line can transmit the entire station output into the TVA system network.

The 500-kV switchyard has a main and transfer zigzag bus arrangement. The two main
bus sections are physically separated, and the transfer bus sections are separated from
the main bus section by sectionalizing disconnect switches. Normally, the main and
transfer bus sections are tied together through their respective disconnect switches.

Normal station power is from the unit station service transformers connected between
the generator breaker and main transformer of each unit. Startup power is from the
TVA, 500-kV system network through the 500- to 20.7-kV main and 20.7- to 4.16-kV unit
station service transformers. Auxiliary power is available through the two common
station service transformers that are fed from two 161-kV lines supplying the 161-kV
switchyard, one line each from the Athens and Trinity substations. The two 161-kV lines
terminate at separate buses which are connected by a circuit breaker. Normally the
switchyard will be operated with the breaker closed and both transformers energized.
Disconnect switches are provided to permit either incoming line to be isolated from the
switchyard and both transformers supplied from the remaining line.

Changes to the power transmission systems to accommodate Unit 1 recovery at
extended power uprate conditions are described in the following section. No other
changes to the power transmission systems to accommodate three-unit operation during
the renewed license period are anticipated.

Attachment E-6 contains a summary of the environmental review process TVA uses for

maintenance and modifications of transmission lines and presents the results of this
process, by subject matter area, for the area immediately surrounding BFN.
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E.3.2 REFURBISHMENT ACTIVITIES

Facility refurbishments performed in support of license renewal should be described in this
section. These descriptions should identify the major structures and components that will be
replaced or modified. The section should identify where materials will be stored between their
arrival on the site and installation in the plant, and between their removal from the plant and
disposal. If refurbishment activities that directly or indirectly affect the environment will be
required, the locations and nature of those activities should be described. This section should
identify the schedule for the refurbishment work and describe how it would be integrated with
refueling and other maintenance activities. Applicants should ensure that the information in
this section meets the information requirements of Chapter 4.

License Renewal

The objective of the review required by 10CFR54.21 is to determine whether the
detrimental effects of plant aging could preclude certain systems, structures and
components from performing their intended function during the extended period of
operation. The evaluation of systems, structures and components as required by
10CFR54.21 has been completed and is described in the body of the BFN License
Renewal Application. This evaluation did not identify the need for refurbishment of
structures or components related to license renewal. Routine replacement of certain
components during the period of renewed license operation is expected to occur within
the bounds of normal plant maintenance. Modifications to improve operation of plant
systems, structures or components are reviewed for environmental impact by station
personnel during the planning stage for the modification; these reviews are controlled by
site procedures.

Recovery

BFN Unit 1 has been in a non-operation status since it was shut down by TVA in March
1985. Recovery work on Unit 1 began in May 2002 and is expected to be completed in
May 2007.

To a large degree, the work involved in recovering Unit 1 is similar to the work scope
previously experienced in recovering Units 2 and 3. Considerable reanalysis was
involved in updating the Units 2 and 3 design bases to current standards and re-
establishing consistency between design control drawings and the actually installed
equipment configuration. Special programs were defined and carried out to resolve a
number of plant hardware issues for Units 2 and 3, including environmental qualification
of electrical equipment, seismic design basis adequacy of suspended components, fire
protection compliance with current industry standards, adequacy of past welding
practices and installed welds, primary system pressure boundary susceptibility to inter-
granular stress corrosion cracking, safety-related instrument sensing line installation
(i.e., slope, separation, material, fabrication, etc.), piping wall loss due to erosion-
corrosion, safety-related qualification of past and present piece part procurements, and
capability of electrical switchgear to mitigate safe shutdown design basis events.
Though largely analytical in nature, these programs resulted in a large number of plant
modifications to improve nuclear safety. Similarly, although much of this same work for
BFN Unit 1 recovery is analytical in nature and will result in changes to drawings and
other design basis documentation, it will also likely result in a large number of
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modifications and equipment changes. Because most of these modification and
equipment changes are internal to the plant, the impact on the air, land, and water
environment surrounding the facility is expected to be negligible.

Refurbishment Waste

No substantial non-radioactive waste was generated as a result of recovery of Units 2
and 3, although at the conclusion of the work, one site temporary office building was
demolished and placed in the site land fill. Radioactively contaminated waste generated
during the recovery work was shipped to the permanent low-level waste repository in
Barnwell, South Carolina; these materials (predominantly steel and other fabricated
metals) resulted from control rod drive change-out, reactor recirculation piping
replacement, cleanout of miscellaneous parts and pieces stored in the spent fuel pool,
and various C-zone activities (booties, gloves, tape, rags, etc.). It is anticipated that
recovery and restart of Unit 1 will have similar minor waste generation. Following Unit 1
recovery, waste generation rates are expected to return to pre-recovery normal
operation levels and remain there throughout the renewed license period.

Equipment Changes

In addition to the plant changes, which will be confirmed by the reanalysis, based on
both the experience from recovery of Units 2 and 3 and the known equipment status of
Unit 1, the planned Unit 1 work also includes a number of specific equipment additions,
replacements and refurbishments. Equipment additions or changes include such things
as the Hydrogen Water Chemistry system, Control Rod Drive seismic restraints,
416/480V Shutdown Transformer and Control Bay Vent Board feed, Condenser
Circulating Water Debris Filter, Site Sewer System augmentation, back-up Post-Accident
Auxiliary Power System sequencing logic, Auxiliary Decay Heat Removal System
connections, Balance-of-Plant Battery Load re-allocation cables, Auxiliary Trip Unit
Inverters and Power Supply. The only environmental impacts associated with these
additions or changes would be transportation into the site of material or equipment and
eventual disposal via maintenance or decommissioning.

For equipment replacements, an added consideration is the disposal of the original
items, which in some cases might involve decontamination and/or eventual shipment to
a low-level radioactive waste facility. Some highly radioactive waste items may remain
on site until a repository for high-level radioactive waste (such as the one at Yucca
Mountain, Nevada) becomes available. Most often there will be some minor amount of
scrap fabricated steel components and housings, electrical and piping connections, etc.,
requiring disposition. Equipment replacement primarily addresses obsolete items, but it
can also include replacement of items scavenged for operation and/or maintenance of
Units 2 and 3 such as feedwater heater level control components.

Refurbishments may result in producing other materials requiring disposal besides scrap
metal, such as decontamination chemicals used to reduce thin-film radioactivity in piping
and equipment and thereby limit worker radiation exposure.

Table E.3-1 lists some of the major hardware impacts associated with Unit 1 recovery,
together with any disposal considerations involved.
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Table E.3-1 — Hardware Impacts Associated with Unit 1 Recovery

Physical Change

Disposal Consideration

'Pipe replacement

scrap steel (some contaminated)

Piping hangars and supports

scrap steel (some contaminated)

Control Rod Drive (CRD) replacement contaminated scrap steel (from
drywell)

*CRD Hydraulic Control Unit | scrap metal

refurbishment

RHR pump impeller replacement contaminated scrap steel

RHR  Service Water pipe loop | scrap steel

replacement

Possible Rx Vessel Internals | scrap metal (low level radioactive

repair/replace. waste)

Possible Shroud Head Bolt replacement

contaminated scrap steel

Turbine Generator refurbishment

contaminated misc. maintenance

materials

Miscellaneous valve replacements

scrap steel (some contaminated)

Generator Field upgrade

misc. wiring & conductor supports

Ampacity Study cable replacements scrap cable (some abandoned in
place)

Shutdown Buswork Cabling upgrade scrap cable

Bus Tie Board/Cooling Tower cable | scrap cable

replace.

Inter-Unit DG Bus Tie cable replacement scrap cable

Chemical decontamination of piping

mixed chemical waste

Low Power Range Monitor upgrade

scrap contaminated cables and

connectors

Power Range Neutron Monitor upgrade

scrap detectors (low level radioactive
waste)

High Pressure Coolant Injection upgrade

scrap instruments & controls, piping &
hangars

Traveling In-core Probe logic upgrade

scrap switches & controls (possibly
contaminated)

Control Rod Blade (possible) changeout

scrap metal components (high level
rad waste)

Feedwater Nozzle Thermal Monitor | contaminated scrap steel, wiring &
upgrade connectors

Feedwater Control upgrade to digital scrap instruments & controls

Rx Fdwtr Pump min. flow valve | contaminated scrap steel and

replacement

connectors

Refueling bridge control replacement

scrap instruments & controls

Recirculation Flow Control upgrade to
digital

scrap instruments & controls

ECCS Suction Strainer replacement

contaminated scrap steel

Main Steam Ruggedness upgrades

scrap steel

Main Steam Tunnel cooling system
upgrade

misc. scrap equipment
contaminated)

(potentially
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Table E.3-1 (cont.) — Hardware Impacts Associated with Unit 1 Recovery

Physical Change Disposal Consideration
Moisture  Separator Level Control | misc. scrap equipment (potentially
upgrade contaminated)

Electrohydraulic  Control  electronics | scrap instruments & controls
upgrade
Possible Main Bank Transformer | scrap steel and conductors (mineral
replacement oil insulated)

4kV Breaker replacement (new Siemens | scrap steel and conductors

units)

Load Sequence Timer replacement scrap controls
Load Shed Logic upgrade scrap controls
Generator Breaker upgrade scrap steel and conductors

'Pipe replacement involves those portions of various plant systems which are susceptible to
inter-granular stress corrosion cracking, including the suction, discharge, risers, and ring
header of the reactor recirculation piping; reactor water clean-up system (RWCU); core spray
system; and residual heat removal (RHR) system. Included in this effort is re-routing of the
RWCU piping to allow the RWCU pumps to operate at lower temperatures.

’CRD replacement scope includes replacement of the existing 185 BWR-4 drives with new
upgraded BWR-6 drives.

®For the CRD Hydraulic Control Unit refurbishment, the scram valves and scram pilot valves
will need to have rubber parts replaced because of shelf life considerations, and some
accumulators will need to be replaced due to pitting corrosion.

Following resumption of three-unit operation, no further equipment changes attributable
to continuing operation through the renewed license period are anticipated.

New Structures

Unit 1 recovery required construction of a new administration building to make space
available to incoming (temporary) workers and to move (permanent) office workers away
from radiation sources associated with operating Unit 1 with hydrogen water chemistry.

Unit 1 is adjacent to buildings that house plant personnel. Operation of Unit 1,
especially with the hydrogen water chemistry process currently employed in Units 2 and
3, would result in plant personnel dose rates which would be higher than that which
could reasonably be achieved by relocating plant operating staff offices. Therefore, a
new Administration (office) Building located further from Unit 1 has been constructed to
minimize dose to site workers at BFN.

The new Administration Building was erected early in the Unit 1 recovery effort to house
existing staff, thereby allowing space to be freed up in the existing office buildings to
house the incoming Unit 1 team. After completion of Unit 1 recovery, the existing (old)
office buildings will be kept for use during outages. The new office building will house
almost all site office staff, approximately 514 individuals.

The new two-story office building consists of light commercial-grade construction, and
was largely prefabricated, involving delivery of prefabricated items, concrete and other
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construction materials. The new office building required approximately 40 truckloads of
concrete, 35 gravel truckloads, and approximately 20 truckloads of various other building
materials (5 of construction steel, 15 for items such as sheetrock, electrical, plumbing,
etc.). The number of workers peaked at 60, but no more than 40 were ever on site
simultaneously.

The location for the new dry cask storage facility for spent nuclear fuel will require
tearing down the existing Modifications Fabrication Building. However, the old building
would not have to be displaced until approximately 2008, which is expected to be well
after the new Modifications Fabrication Building would be operational. Although the
primary motivation for erecting a new Modifications Fabrication Building is to make room
for the new dry cask storage facility, initially it will be used for Unit 1 recovery.
Compared to the existing Modifications Fabrication Building, this new building will be
larger and more flexible in the number and kind of activities it can house.

The new Modifications Fabrication Building will be designed as light commercial grade
construction. It will be largely prefabricated, involving delivery of prefabricated items,
concrete, and other construction materials. Construction of this new building will require
approximately 8 truckloads of concrete, 6 to 8 gravel truckloads, and approximately 4
truckloads of various other building materials (one of construction steel, 3 for items such
as sheetrock, electrical, plumbing, etc.). The number of workers will peak at about 12,
but no more than 8 will normally be on site simultaneously.

Unit 1 recovery also requires the addition of a sixth linear mechanical draft cooling tower
in the currently vacant position (4). This new tower will be slightly larger than the others,
having 20 cells instead of 16. Since this is a significant new structure, its construction
and operational impacts are addressed under the respective Section 4.0 subjects.

No other new structures attributable to continuing operation through the renewed license
period are anticipated.

Transmission Lines

Unit 1 is projected to return to operation in 2007 with an output of 1,280 MW. An interim
study of the impact on the transmission system of BFN Unit 1 restart as an upgraded
unit being added in the year 2007 to the previously upgraded Units 2 and 3 has been
completed. No new line right-of-ways or construction of new transmission lines would be
required or are proposed for the restart of Unit 1. The results of this 2007 load flow
study identify the cumulative effects of the three-unit generation changes as well as
increased loads in the area and other generation changes in the area. The results of the
analysis are:

1. An additional 500-kV circuit breaker will have to be installed in the existing BFN
500-kV switchyard. Other transient stability improvements may be required.

2. The Madison-Redstone 161-kV transmission line (13.2 miles) becomes
overloaded due to a single contingency event and will require reconductoring.

3. The following 161-kV lines would become overloaded due to a single
contingency event and will require the addition of a second 500-161kV
transformer bank at the Madison 500kV substation.
* Limestone-Jdetport 161-kV transmission line — 8.1 miles.
* Limestone-North Huntsville 161-kV transmission line — 15.9 miles.
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4. Three 161kV circuit breakers at the Farley 161kV Substation will be replaced due
to the increased fault currents associated with the addition of the second
Madison transformer.

5. A Static Var Compensator would have to be installed at an existing TVA
substation in order to supply area voltage support.

The right-of-ways that are occupied by the affected transmission lines have been kept
clear of tall vegetation. Mowing and other maintenance equipment has been on these
right-of-ways periodically over the operation life of the lines and extensive re-clearing of
the right-of-ways would not be required to reconductor the lines. Impacts associated
with these activities are expected to be insignificant. The new Madison 500-161kV
transformer bank and the Farley and Browns Ferry circuit breaker
installation/replacement involve work within existing TVA property. There are already
spaces available for the new transformer bank and circuit breaker
installation/replacements; therefore, the work will require minimal site work. All work will
be completed using TVA'’s Best Management Practices.

TVA continues to study the capability of its transmission system and analyses will be
appropriately updated in the future. Following recovery of Unit 1, however, no further
transmission system changes attributable to continuing operation of the three BFN units
through the renewed license period are anticipated.
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E.3.3 PROGRAMS AND ACTIVITIES FOR MANAGING THE
EFFECTS OF AGING

This section should characterize any changes planned in the plant's operating practices,
inspections, maintenance activities, systems, and administrative control procedures during the
renewal term that are designed to manage the effects of aging. Any specific changes that may
lead to environmental impacts should be identified and discussed in detail.

The programs for managing aging of systems, structures and components at BFN are
described in the body of the BFN License Renewal Application. The evaluation of
systems, structures and components required by 10CFR54.21 identified some new
inspection activities necessary to continue operation of BFN during the 20-year renewed
license period of operation. These activities are also described in the body of the BFN
License Renewal Application. The additional inspection activities are consistent with
normal plant component inspections, and therefore are not expected to cause significant
environmental impact. The majority of the aging management programs are existing
programs or modest modifications of existing programs.
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E.3.4 EMPLOYMENT

Provide current estimates of full-time and occasional onsite (refueling) employment. Provide
projections of the incremental onsite work force required for major refurbishment activities or
outages associated with license renewal. The employment figures for refurbishment and
outages should be presented by the month. Provide projections of any changes anticipated in
the full-time and occasional work force during the license renewal term and identify changes
in the work force arising from changes in SMITTR activities. For refurbishment and for the
renewal term, estimate the number of temporary and permanent in-migrating incremental
workers and their dependents, including school-age children, and their anticipated residential
distribution.

Provide an estimate of the indirect employment resulting from changes in the full-time and the
temporary work forces. This section should address any employment multipliers that were
used and the source or sources of the multipliers, with any additional information needed to
verify the appropriateness of the multipliers. Using an estimate of average household size for
the region, estimate the change in total population associated with license renewal.

Estimate the residential distribution of the total (direct and indirect) incremental permanent
and temporary populations by government jurisdiction or community (e.g., county, city, or
town). Absent better assumptions, it may be assumed that the residential pattern will be the
same as that of the current and occasional work force.

Current Plant Employment

As of August 2003, which did not have a refueling outage, the total number of people on
site was 3510. This includes 1297 for operation of Units 2 and 3 (936 permanent TVAN;
75 non-TVAN TVA persons assigned to BFN (such as Transmission, Medical,
Information Systems, etc.); and 286 contractors) and 2213 for Unit 1 recovery (24 TVAN
and 2189 contractors).

Refueling Outage Employment

Figure E.3-1 illustrates the rise in site employment (exclusive of Unit 1 recovery
personnel) at BFN for the most recent BFN refueling outage in February 2003, which
was a typical refueling outage. The number of refueling outage contractors rises and
falls dramatically in a short period of time (in preparation for, conduct of, and recovery
from the outage), peaking at approximately 900. There are also some (usually <100)
TVA employees loaned to BFN from other TVAN locations for the outage.

At the same time, the number of TVA (TVAN + non-TVAN TVA) employees permanently
stationed on site remains relatively steady at about 1000, unchanged by the outage.
The number of contractors supporting Units 2 and 3 for non-outage operations is also
unchanged by the outage and remains steady at about 300, making a total non-outage
U2/U3 headcount of 1,300.
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Figure E.3-1 — Rise in Headcount to Support Outage

The total Unit 1 recovery force at the time of the refueling outage was roughly 1200,
almost all of which were contractors, with the remainder being a dozen or so TVAN
personnel.

The total peak number of people on site during the most recent BFN outage in February
2003 was about 3487 (921 Unit 2&3 TVAN; 1173 Unit 2&3 contractors; 68 loaned TVAN
for outage; 75 Non-TVAN TVA (TPS, Medical, IS, etc.); 13 Unit 1 TVAN; and 1237 Unit 1
contractors).

Currently, future plans for outages when there are three units in operation call for Units 2
and 3 to have spring outages in alternate years, and Unit 1 to have a fall outage every
other year. In other words, two units would refuel in the same year (one in the spring,
one in the fall) and the remaining unit would refuel in the spring of the following year.

Refurbishment

Figure E.3-2 below shows the actual-to-date and projected BFN Unit 1 recovery
manpower at the site, including both contractors and TVAN personnel. Staffing for plant
refurbishment would require a peak employment level of approximately 2,460 workers in
January 2004, including 2,435 contractors and about 25 TVAN persons stationed at
BFN. The largest numbers (over 2,000) would last about 30 months, while the
construction project would last about six years in total. An on-site staffing level of at
least 1,500 would be maintained over approximately three years. The off-site design
staff has had approximately 100 workers for about two years, located mainly at
contractor home offices, not in Alabama, but will drop to near zero before 2004
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Figure E.3-2 — Unit 1 Recovery Employment

As shown in the above graph, the number of on-site TVAN personnel associated with
Unit 1 recovery and operation starts out small but grows steadily to a permanent staff
addition of 150 workers. There are four “dips” in the contractor headcount curve; these
occur during the annual refueling outages (each unit refuels on a two-year cycle) when
some of the Unit 1 recovery contractors are “borrowed” to (temporarily) support outage
activities. Note that by itself, Unit 1 refurbishment and recovery is not expected to
require any special outages on Unit 2 (or Unit 3); all work needed is projected to fit into
the regular outage plans for Unit 2.

As discussed in Section E.2.6, the vast majority of contract workers currently engaged in
refurbishment activities are residing in the six county primary labor market area
immediately around the site, as do the permanent employees at the site. These six
counties constitute the Huntsville, Decatur, and Florence metropolitan areas. Based on
this and on other TVA construction experience, it is expected that a similar pattern will
continue for future construction activities. Some workers will commute from outside this
primary labor market area, including the Birmingham and Nashville areas. The current
residential patterns indicate that the impacts would be scattered throughout the primary
labor market area, minimizing the impacts on any one local area or local government.
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TVA experience at this site and at other construction sites indicates that it is likely that
less than one-third of the workers at the site would be movers, i.e., persons who would
move from outside the area to the area in order to work at the site. As discussed above,
the highest level of employment at the site for refurbishment would be about 2,500,
resulting in an estimated maximum of about 830 movers. Based on recent experience,
the likely residential location of these movers would be as follows:

County Number of Movers
Lauderdale 208
Limestone 166
Madison 141
Morgan 108
Colbert 91
Lawrence 33
Other 83

Estimates produced by TVA’s regional economic model for the north Alabama area (the
model is developed by and rented from REMI, Amherst, MA) estimates an employment
multiplier of 1.6 for this area. This means that a sustained level of 2,200 workers at the
site for 2% years would result in an additional 1,500 jobs created in the area as a result
of the multiplier effects arising from the site employment. It is likely that the residential
location of these workers would be similar to that of the workers at the plant. However, it
is likely also that most of these workers would already reside in the area, and so no
significant increase in the population of the area would result from these multiplier
effects.

The sustained employment level of 2,200 for site refurbishment would be about 7.8% of
Limestone County’s current employment level, or 0.7 % of the primary labor market area
employment.  The income earned by 2,200 on-site workers would represent
approximately the same percent of annual earnings in Limestone County and the
primary labor market area (and many of these workers would reside outside Limestone
County).

Some workers who would move into the area in order to work at the site would bring
families with them, although not all would. Past experience at TVA sites indicate that
about 65 to 85 percent of movers relocate their families. Based on this, with 830
movers, as discussed above, the total impact on population would be an increase of
close to 2,100 persons. This is about 3.2 percent of the current population of Limestone
County, and only about three-tenths of one percent of the population of the primary labor
market area. The estimated number of dependents would be 1,244, consisting of about
622 spouses and about the same number of children, of which about 460 would be
school-age; their residential location would be similar to that of all movers.

Once Unit 1 is recovered, no further refurbishment is necessary for continuing operation

of the units through the renewed license period; consequently, there are no associated
employment impacts.
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Additional staffing to operate Unit 1

Operation of Unit 1 in addition to Units 2 and 3 would require an increase of about 150
workers above the current operational level for Units 2 and 3. Earnings of these workers
would represent about 0.7% of Limestone County annual earnings and 0.1% of area
earnings. The result would be beneficial, albeit relatively minor, effect on income in
Limestone County and the broader labor market area.

It is expected that these workers would locate in a pattern very similar to that of current
workers at the site. In that case, the distribution would be as follows:

County Number of Workers
Lauderdale 38
Limestone 30
Madison 25
Morgan 20
Colbert 16
Lawrence 6

Other 15

No further changes to site staffing are currently anticipated during the renewed license
period.

Page E-111



December 2003 BFN Units 1, 2, and 3 LRA
Appendix E — Environmental Report

THIS PAGE INTENTIONALLY LEFT BLANK

Page E-112



December 2003 BFN Units 1, 2, and 3 LRA
Appendix E — Environmental Report

E.4.0 ENVIRONMENTAL CONSEQUENCES OF THE
PROPOSED ACTION AND MITIGATING ACTIONS

NUREG-1437 analyzed 92 environmental issues for license renewal and reached conclusions
about the impacts of refurbishment and operation during the license renewal period. For most
issues, the GEIS concluded that the impacts were such that the issue met the definition of
Category 1 (refer to Table B-1 in Appendix B to Subpart A of 10 CFR Part 51). Part 51 does
not require the ER to contain any analyses of Category 1 issues; however, the rule requires
that licensees report on any new and significant information that may bear on the applicability
of conclusions of NUREG-1437 on Category 1 issues at their plants or on issues not
previously identified. The definition of and the process for identifying new and significant
information is provided in the Introduction section of this regulatory guide. The applicant may
adopt the findings for the codified Category 1 issues, unless the need for additional analysis is
triggered by knowledge of new and significant information. Such analysis should be
developed according to Section 4.3, "Assessment of New and Significant Information," of this
guide.

The sequence of the Category 2 issues covered in this section follows that of Table B-1 in
Appendix B to Subpart A of 10 CFR Part 51. Reference is also made to the specific
requirements stated in 10 CFR 51.53(c)(3)(ii). The steps for reviewing each Category 2 issue
are (1) using the criteria given in 10 CFR 51.53(c)(3)(ii), determine whether the issue is
applicable to the plant, (2) if not applicable, provide a short statement on the rationale, and (3)
if the issue is applicable, provide the information and analysis specified in the appropriate
section below. The information and analysis should be sufficient to determine the size and
extent of the impacts associated with the issue and the significance of the impacts as defined
in the Impacts Findings section above.

Impacts may be adverse or beneficial and of small, moderate, or large significance. These
impact significance levels are defined in Table B-1 of 10 CFR Part 51 and in NUREG-1437
and are explained in the Introduction to this guide.

Direct, indirect, and cumulative effects should be analyzed. The cumulative or indirect effects
of the action may be of moderate or large significance even when the direct effect is of small
significance. These effects are defined in the Introduction to this guide.

Mitigation measures to eliminate or reduce the level of adverse impacts should be considered
for each Category 2 issue. The applicant's effort to identify possible mitigation measures and
assess the efficacy of those measures should be in proportion to the significance of the
impact. If no suitable mitigation measure is identified, the basis of that finding should be
provided. For suitable mitigation measures, the applicant should describe the benefits and
costs of each of the measures and indicate which measures, if any, would be implemented if
the license is renewed. If suitable mitigation measures will not be implemented, the applicant
should explain the rationale. Mitigation measures are defined in the Introduction to this guide.

This section presents an assessment of the environmental consequences and potential
mitigating actions associated with the operating licenses renewal process for BFN. The
assessment references NRC’s Generic Environmental Impact Statement for License
Renewal of Nuclear Plants (GEIS) (NRC 1996). The GEIS identified and analyzed 92
environmental issues that the NRC considered to be associated with nuclear power plant
operating license renewal. As part its analysis, the NRC designated each of the 92
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issues as Category 1, Category 2, or NA (not applicable) and required plant-specific
analysis of on the Category 2 issues.

An issue was designated as Category 1 if, based on the results of the NRC’s analysis,
the following criteria were met.

e The environmental impacts associated with the issue have been determined to
apply either to all plants or, for some issues, to plants having a specific type of
cooling system or other specified plant or site characteristic;

¢ A single significance level (i.e., small, moderate, or large) has been assigned to
the impacts (except for collective offsite radiological impacts from the fuel cycle
and from high-level waste and spent fuel disposal); and

o Mitigation of adverse impacts associated with the issue has been considered in
the analysis, and it has been determined that additional plant-specific mitigation
measures are likely not to be sufficiently beneficial to warrant implementation.

NRC rules do not require analysis of Category 1 issues because NRC resolved them
and presented generic finding in 10 CFR51, Appendix B, Table B-1. An applicant may
reference the generic findings or GEIS analyses for Category 1 issues.

If the NRC analysis concluded that one or more of the Category 1 criteria could not be
met, the issue was assigned as Category 2. The NRC does required plant-specific
analyses for Category 2 issues.

The NRC designated two issues as “NA”, signifying that the categorization and impact
definitions do not apply to these issues. The first of these issues was the chronic effects
of electromagnetic fields. The findings of the NRC was, “Biological and physical studies
of 60-HZ electromagnetic fields have not found consistent evidence linking harmful
effects with field exposures. However, because the sate of the science is currently
inadequate, no generic conclusion on human health impacts is possible.” It was also
noted that if, in the future, the NRC finds that, contrary to current indications, a
consensus has bee reached by appropriate Federal health agencies that there are
adverse health effects from electromagnetic fields, the NRC will require applicants to
submit plant-specific reviews of these health effects as part of their license renewal
applications. Until such time, applicants for license renewal are not required to submit
information on this issue.

The second issue designated as “NA” was environmental justice. Environmental justice
was not addressed in NUREG-1437 because guidance for implementing Executive
Order 12898 issued on February 11, 1994, was not available prior to the completion of
NUREG-1437. The issue of environmental justice is to be addressed in the plant-
specific reviews.

The analyses of the NRC resulted in 21 issues being designated as Category 2 issues.
Each of these issues is addressed in sections 4.1 through 4.22. Analyses are provided
for the 18 Category 2 issues that TVA has determined to be applicable to BFN. These
analyses provide a conclusion of the significance of the impacts relative to renewal of
the operating licenses for BFN. When applicable, these analyses also discuss potential
mitigating actions to the extent required. TVA has identified the significance of the
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impacts associated with each issue as being Small, Moderate, or Large. This is in
keeping with the criteria established in 10 CFR 51, Appendix B, Table B-1, Footnote 3 as
follows:

¢ SMALL - For the issue, environmental effects are not detectable or are so minor
that they will neither destabilize nor noticeably alter any important attribute of the
resource. For the purposed of assessing radiological impacts, the Commission
has concluded that those impacts that do not exceed permissible levels in the
Commission’s regulations are considered small...

¢ MODERATE - For the issue, environmental effects are sufficient to alter
noticeable, but not to destabilize, important attributes of the resource.

o LARGE - For the issue, environmental effects are clearly noticeable and are
sufficient to destabilize important attributes of the resource.

In accordance with National Environmental Policy Act practice, TVA considered ongoing
and potential mitigation in proportion to the significance of the impact to be addressed
(i.e., impacts that are small receive less mitigation consideration than impacts that are
large).
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E.41 WATER USE CONFLICTS

This section applies to plants with cooling ponds or cooling towers using makeup water from a
small river with low flow.

Table B-1 notes that the impacts of this issue are anticipated to be small or moderate and that

The issue has been a concern at nuclear power plants with cooling ponds and at
plants with cooling towers. Impacts on instream and riparian communities near these
plants could be of moderate significance in some situations.

Specifically, 10 CFR 51.53(c)(3)(ii)(A) requires, in part, that

If the applicant's plant utilizes cooling towers or cooling ponds and withdraws makeu
water from a river whose annual flow rate is less than 3.15 x 10" ft*/year (9 x 10™
m®/year), an assessment of the impact of the proposed action on the flow of the river
and related impacts on instream and riparian ecological communities must be
provided.

This issue is discussed in Sections 4.3.2.1 and 4.4.2.1 of NUREG-1437.

If the plant takes its makeup water for the cooling towers or cooling ponds from a river with an
annual flow greater than 3.15 x 10" ft*/year (9 x 10'° m%/year), the licensee should report this
fact. The method used to determine the annual flow should be provided and explained, and
no further information is needed with reference to these issues. If the plant does not meet the
above conditions, the information and analysis described below in Sections 4.1.1 and 4.1.2
must be responsive to the reauirements of 10 CFR 51.53(c)(3)(ii)(A) specified above.

Water Use at BFN

The BFN units are normally cooled by water pumped from Wheeler Reservoir into the
turbine- generator condensers and discharging it back to the reservoir via large
submerged multiport diffuser pipes that are designed to maximize mixing of the effluent
into the receiving water. This straight-through flow path is known as the “open cycle” or
“‘open mode” of operation. By manipulating various gates, most of this cooling water can
also be directed through cooling towers to reduce its temperature as necessary to
comply with environmental regulations; this flow path is known as the “helper mode.”
The physical capability also exists to recycle the cooling water from the cooling towers
directly back to the intake structure without being discharged to the reservoir; this flow
path, known as the “closed mode” of operation, has not be used in recent years due to
difficulties in meeting temperature limits in summer months and also problems with
equipment reliability.

For all three units operating simultaneously in the open mode, the total BFN intake flow
rate, consisting of the condenser circulating (i.e., cooling) water (CCW) intake flow rate
(with all 3 CCW pumps per unit) plus various smaller intake flow rates to plant
auxiliaries, originally was expected to total 1,980,000 gallons per minute (GPM). This is
2,851.2 million gallons per day (MGD), which when combined with miscellaneous other
minor effluent flows became the 2,855 MGD in the application TVA submitted for the
National Pollutant Discharge Elimination System (NPDES) Permit of July 10, 1984.

In recent years, BFN has operated with only Units 2 and 3, but due to a combination of

system upgrades and improved flow calibrations the measured total per-unit CCW flow
rate in the open mode (with 3 condenser circulating water pumps per unit) has
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increased. For example, the condensers were re-tubed with stainless steel tubing
having a larger internal diameter and decreased flow resistance, which increased flow
approximately 6%. The most recent total intake flow reported to the Alabama
Department of Environmental Management (ADEM) in the monthly Discharge Monitoring
Report and to the Alabama Department of Economic and Community Affairs in the
Annual Certificate of Use Report is 2,114 MGD (approximately 734,000 GPM or 1,635
cfs per unit). With the return of Unit 1 (which will also be re-tubed), the total intake flow
would then become approximately 3,171 MGD (4,907 cfs), which represents an increase
over the previous high reported number (2,855) of 11%. This value may be known with
greater certainty as more accurate means of measuring flow become available, but it is
not expected to change significantly throughout the term of the renewed licenses.

When operating in the helper mode, however, due to various system limitations, BFN
cannot put all the condenser cooling water through the cooling towers. The maximum
practical throughput for the six cooling towers is 3,685 cfs, and remaining flow bypasses
the cooling towers and goes directly to the river. Almost all of the cooling tower flow is
also returned to the river, but there is a small amount lost into the air during operation.
Between evaporation and “drift” these losses can approach 2% of the total cooling tower
flow, or 0.02 x 3,685 = 73.7 cfs. If cooling tower capacity is increased during the term of
the renewed licenses this consumptive use could increase proportionately. The cooling
towers are only operated when necessary to meet thermal discharge temperature limits
specified in the NPDES permit, typically a few weeks during the hottest part of the
summer (usually July and August).

Although most of the intake water is used for condenser cooling, a small amount (~3%)
of it is used for other plant uses such as emergency equipment cooling water, residual
heat removal service water, raw cooling water, fire protection, and raw service water
systems. Almost all of this water is ultimately returned to the river, either directly or
indirectly through leakage drains. The only consumption of this water at the site would
be from a negligible and unquantifiable amount of evaporation wherever the water is
exposed to air.

BFN also consumes a relatively small amount of river water for use in making highly
purified or “demineralized” water for various uses in the plant that require high-grade
water. Most of the demineralized water lost to various leakages in the plant is recovered
and reprocessed for recycling, but some of it is lost through evaporation as it passes to
floor drains and other open-air collection, and the remainder is consumed via end uses
such as evaporative losses in air scrubbers, make-up for auxiliary boiler blow-down,
auxiliary decay heat removal during refueling, and spent fuel pool evaporative make-up.
On average this consumptive rate is approximately 1.5 million gallons per month in the
summer, which is somewhat higher than the winter consumption because of running the
turbine building air wash system to keep equipment operating temperatures down. This
consumptive rate is equivalent to 0.077 cfs.

Because of aggressive filtration and reprocessing of its various liquid radwaste sources
for recycling, BFN is very close to being a “zero discharge plant” in terms of radioactively
contaminated water discharges to the river. Exceptions are infrequent, and are
generally the result of an unusual activity such as disposal of the large low-activity
volume of water resulting from draining the Unit 1 suppression pool for refurbishment.
The only contaminated water which is not either recycled or returned to the river would
be insignificant amounts associated with contaminated materials such as spent resins.
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Wheeler Reservoir Flow Rate

TVA maintains hourly water records for the flow released from Guntersville Dam and
Wheeler Dam. Each dam includes hydro turbines and a spillway. The flow through
each hydro turbine is determined based on a pressure differential measured between
two pressure taps located in the turbine scroll case. The flow through each spillway gate
is determined based on the measured gate opening and depth of water behind the gate.
The total flow at each site is obtained by summing the flow from all the hydro turbines
and spillway gates at the site.

Using an unsteady flow model of Wheeler Reservoir, the releases from Guntersville Dam
and Wheeler Dam were used to compute the hourly flow in Wheeler Reservoir at Browns
Ferry (e.g., see TVA, 1977). TVA analyzed these data to obtain a time series of the
daily average flow for years 1976 through 2002. For this period, the following statistical
properties are identified for the flow at Browns Ferry:

o The average daily flow was 46606 cfs.
e The maximum daily average flow was 378742 cfs and occurred on 12/26/1990.

o The minimum daily average flow was 2638 cfs and occurred on 5/27/2001.

In general, daily average flows historically have been much higher that the minimum
value given above. For example, the percentages of time the daily average flows
exceeded selected values are as follows:

Flow Q Percent of Time Flow = Q
2000 cfs 100.0
5000 cfs 99.7

10,000 cfs 95.6

15,000 cfs 90.1

20,000 cfs 82.1

30,000 cfs 63.9

40,000 cfs 45.3

50,000 cfs 31.5

It should be noted that target minimum flows currently used for TVA river operations
were established by an Environmental Impact Statement in 1990 (i.e., see TVA 1990).
The minimum daily average flows for BFN are 10,000 cfs for July through September,
8,000 cfs for December through February, and 5,000 cfs otherwise. It is emphasized
that these are target minimum flows, not firm requirements imposed by a regulatory
document. Even so, under normal operating conditions, events producing daily average
reservoir flows as low as that observed on 5/27/2001 should be very rare.

Based on the information given above, the Tennessee River average annual flow at BFN
for 1976 through 2002 equates to 1.47 X 10"ft’/year. This is less than the 3.15 X
10"?ft*/year criterion stated by NRC in 10 CFR 51.53(c )(3)(ii)(A) as the value beneath
which “an assessment of the impact of the proposed action on the flow of the river and
related impacts on instream and riparian ecological communities must be provided.”

The critical time for approaching the maximum river water temperature limits specified in
the BFN National Pollutant Discharge Elimination System (NPDES) Permit, and
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therefore requiring the use of cooling towers or plant derates, is July and August. Based
on the time series data from 1976 through 2002, the average flow in Wheeler Reservoir
at BFN was 34,028 cfs during July and August. During these same months and same
period, the minimum daily average flow observed at BFN was 2815 cfs, occurring on
7/01/1987. Again, days of such low flows are very rare. For comparison, the “7Q10” low
flow value (i.e., the lowest average flow for seven consecutive days that has an average
recurrence interval of ten years) given in the rationale for the BFN NPDES permit is
8,700 cfs. The daily average flow exceeded the 7Q10 low flow value 98.6% of the time
in July and 98.8% of the time in August.

In summary, the total BFN intake water flow (4,907 cfs) can in rare events encompass a
significant fraction of the daily average river flow past the plant, but consumptive water
uses are negligible (<100 cfs) and are expected to remain so throughout the license
renewal term.
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E.4.1.1 INSTREAM ECOLOGICAL COMMUNITIES

...Information and analysis requirements for this issue may be restricted to consideration of
impacts on one or a few aquatic species, as appropriate. As needed, existing and potential
measures to mitigate losses of aquatic habitats from cooling water withdrawals should be
described, and the effects of these measures should be estimated. The following process for
developing and presenting information should be used.

1. Document any consultations with regulatory agencies ... and resource agencies ... related
to the issue of consumptive water use and its effects on instream communities ... identifying
agreements that describe (a) the nuclear power plant's standing in priority for makeup water
withdrawals or (b) the criteria for reducing the withdrawal of makeup water in order to protect
instream habitats and aquatic biota during low-flow periods. If the regulatory and resources
agencies concur that these agreements or criteria are sufficiently protective of instream
communities, further considerations of the issue of effects of water use conflicts on instream
communities may be omitted. If further analysis of water use conflicts is needed, and
consultation with regulatory and resource agencies indicates concerns about only one or a
few aquatic species, the information and analysis required in the following items may be
restricted to only that needed to address effects on those species. |dentify and unambiguously
define the resource or resources of concern.

BFN has a water withdrawal permit (Certificate of Use No. OWR - 1058) issued by the
Alabama Department of Economic and Community Affairs, Office of Water Resources,
and renewed every 5 years. It names the facility (BFN), water source (Wheeler Lake),
location (34°42’15.00”/ 87°07°15.00’), maximum capacity of “water withdrawn, diverted,
or consumed” (2,312.1 MGD) and average daily use (2,206.3 MGD). Prior to license
renewal efforts there have been no other consultations with regulatory agencies
regarding water consumption or impacts of consumptive water use. Consumptive and
off-stream water uses have not resulted in significant use problems or conflicts due to
the large volume of reservoir water available, the high river flow rate, and the return of
almost all of the water withdrawn.

2. Describe the fish and shellfish community in the source water body ... Lists of species and
estimates of the numbers of fish and shellfish that are present in the portion of the water body
affected by consumptive water use should be included. The distribution and value of
commercial and sport fisheries should be discussed. The locations of important habitats for
fish and shellfish (e.g., spawning areas, nursery grounds, feeding areas, wintering areas, and
migration routes) within the area affected by consumptive water use should be fully described.

TVA has conducted extensive sampling of the fish community in the vicinity of BFN and
elsewhere in Wheeler Reservoir in recent years, both in monitoring programs conducted
specifically for BFN (Baxter and Buchanan, 1998), and as part of TVA’'s Reservoir
Monitoring Program (Dycus and Baker, 2000). A total of 60 species (excluding hybrids)
has been collected in recent years by various sampling methods (Table E.2-2).

Cove rotenone samples were collected annually from 1969 through 1997 as a
component of the TVA environmental monitoring program for BFN, to provide a
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database on the fish community in the vicinity of BFN, and later to serve as a part of the
thermal variance monitoring program. In more recent samples, 52 species were
collected in 1995; 45 species in 1996; and 43 species in 1997. Annual standing stock
estimates were 105,655 fish/hectare (ha) and 683 kilograms per hectare (kg/ha) in 1995
and decreased to 11,713 fish/ha and 366 kg/ha in 1996, then increased to 24,497
fish/ha and 489 kg/ha in 1997. As usual, forage fish were numerically dominant in
samples, and also dominated biomass estimates in 1995 and 1996, but rough fish were
highest in biomass in 1997. Gizzard shad exhibited the highest biomass during all three
years, followed by threadfin shad in 1995 and smallmouth buffalo in 1996 and 1997
(Baxter and Buchanan, 1998).

TVA began a program to systematically monitor the ecological conditions of its
reservoirs in 1990. Previously, reservoir studies had been confined to assessments to
meet specific needs as they arose. Reservoir (and stream) monitoring programs were
combined with TVA’s fish tissue and bacteriological studies to form an integrated Vital
Signs (VS) Monitoring program. VS monitoring activities focus on:

¢ Physical/chemical characteristics of waters;

¢ Physical/chemical characteristics of sediments;

e Benthic macroinvertebrate community sampling; and
e Fish assemblage sampling.

Fish are included in aquatic monitoring programs because they are important to the
aquatic food chain and because they have a long life-cycle, which allows them to reflect
conditions over time. Fish are also important to the public for aesthetic, recreational,
and commercial reasons (Dycus and Baker, 2000).

Fish samples were taken in three areas of Wheeler Reservoir from 1990 through 1995,
and again in 1997 and 1999 as part of TVA’s VS monitoring program. Areas sampled
included the forebay transition, and inflow stations. Although any fish species known
from elsewhere in the reservoir could occur in the vicinity of BFN, results of sampling at
the transition station are presented here because they are more representative of fish
communities in the vicinity of BFN.

Reservoir Fish Assemblage Index (RFAI) ratings are based primarily on fish community
structure and function. Also considered in the rating are the percentage of the sample
represented by omnivores and insectivores, overall number of fish collected, and the
occurrence of fish with anomalies such as diseases, lesions, parasites, deformities, etc.
Compared to other similar Tennessee River reservoirs, the fish assemblage at the
Wheeler mid-reservoir station (TRM 295.9) rated poor in 1992 and 1999, fair in 1990,
1991, 1995, and 1997, and good in 1993 and 1994. In the fall of 2000, additional (i.e.,
not on the regular RFAI monitoring schedule) electrofishing and gill net samples were
taken at the transition station (TRM 295.9) and a newly-established sampling station for
BFN monitoring at TRM 292.5. A total of 30 fish species (excluding hybrids) was
collected; the fish assemblage rated good at TRM 292.5 and fair at TRM 295.9
(Table E.2-2) (Dycus and Baker, 2001).
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As mentioned, BFN is located on Wheeler Reservoir, which TVA classifies as a run-of-
the-river reservoir. Run-of-river reservoirs typically have short water retention times (one
to two weeks) and little winter drawdown. Benthic habitats in the reservoir range from
deposits of finely divided silts to river channel cobble and bedrock. The most extensive
benthic habitat is composed of fine-grained brown silt, which is deposited both in the old
river channel and on the former overbank areas. The overbank areas, on either side of
the old river channel, are far more extensive than the channel and are the most
productive (TVA, 1972a). These overbanks, located directly across from BFN, extend
approximately two miles downstream. The overbanks support communities of Asiatic
and fingernail clams, burrowing mayflies, aquatic worms, and midges. Cobble and
bedrock areas, found primarily in the old channel, support Asiatic clams, bryozoa,
sponges, caddisflies, snails, and some leeches. The Asiatic clam is nonindigenous to
North America and is common in the Tennessee River system.

TVA began a program entitled VS monitoring to systematically monitor the ecological
condition of its reservoirs in 1990. Benthic macroinvertebrates are included in VS
monitoring because of their importance to the aquatic food chain, and because they
have limited capability of movement, thereby preventing them from avoiding undesirable
conditions. Since 1995, VS samples have been collected in the late fall/winter
(November - December). Depending on reservoir size, as many as three stations are
sampled (i.e., inflow, transition, and forebay).

Benthic macroinvertebrate VS monitoring data are analyzed using metrics. The number
of metrics has varied through the sample years as reservoir benthic analysis has been
fine-tuned. The most recent analysis is comprised of nine metrics: taxa richness, EPT
(Ephemeroptera, Plecoptera, Trichoptera ) taxa, long-lived taxa, non-chironomid and
oligochaete density, percent oligochaete, dominant taxa, zero samples, non-chironomid
and oligochaete taxa, and chironomid density. The number derived for each metric is
totaled and the score is applied to a range of values that identify the overall condition of
the benthic community (i.e., very poor, poor, fair, good, or excellent).

BFN is located a short distance downstream from the VS transition station on Wheeler
Reservoir (TRM 295.5). The transition station is the zone considered to be between
riverine (the inflow station) and impoundment habitats (the forebay station). Benthic
community scores at the transition station ranged from “excellent” in 1994 to “good” in
1995 and “excellent” again in 1997 and 1999 (Dycus and Baker, 2000).

In addition to VS benthic macroinvertebrate monitoring, benthic community sampling in
support of BFN thermal variance monitoring was begun in the fall of 2000 (and will
continue at least for the term of the current permit cycle - five years). Station locations
are TRM 296 and TRM 292, upstream and downstream of the BFN diffusers
respectively. An analysis of the 2000 sample year data indicated the benthic community
above BFN diffusers was in “excellent” condition and the community below the diffusers
was in “good” condition (Dycus and Baker, 2001).

Freshwater mussel are excellent indicators of water quality due to their sessile nature
and inability to avoid perturbations impacting water quality. Mussels feed on
microorganisms (protozoans, bacteria, diatoms) and organic particles suspended in the
water that are brought into the body via siphon action and consumed.
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Thirty-eight freshwater mussel species had been documented in Wheeler Reservoir
through 1991 (Ahlistedt and McDonough, 1993). Twelve species were identified in the
vicinity of BFN during a 1982 survey for a proposed barge facility (Henson and Pryor,
1982). Most recently (1999), Alabama Division of Wildlife and Freshwater Fisheries
(ADWFF) identified 14 species upstream of BFN and 12 species downstream (Garner,
2001). A listing of these species appears in Table E.2-3.

A nonindigenous water flea, Daphnia lumholtzi, has been documented throughout the
Tennessee River system (Baker, 2001). It is therefore expected to occur in Wheeler
Reservoir.

Nine occurrences of the freshwater jellyfish (Craspedacusta sowerbyi), a species
probably introduced from China, were documented in the vicinity of Browns Ferry in
1980 and 1981 (Yeager 1987). Its presence in ichthyoplankton samples was
documented throughout most of the TVA reservoir system between 1978 and 1985. Itis
assumed this introduced species continues to occur in the vicinity.

Nonindigenous Asiatic clam and zebra mussel (Dreissena polymorpha) populations in
Wheeler Reservoir would not be prone to exacerbation or extirpation due to BFN'’s
thermal discharge. Thermal discharge limits permitted by Alabama Department of
Environmental Management (ADEM) would not exceed thermal thresholds of both
organisms. Asiatic clams cannot survive extreme ambient water temperatures less than
36°F (2.2°C) and greater than 95°F (35°C). Thermal tolerance of Zebra mussels is 32°F
to 98.6°F (Nalepa and Schloesser, 1993). Potential biofouling by zebra mussels would
actually be reduced by thermal addition as mortality of 60 percent was reported by
Nalepa and Schloesser, (1993) at 89.6°F. BFN treats its raw water intake biannually
with molluscide to control biofouling by Asiatic clams and zebra mussels. In addition,
biweekly raw water samples are analyzed during April through October for zebra mussel
veligers as an early warning for potential biofouling.

Grass carp have been introduced to reservoirs in the TVA system, both by individuals
seeking to control heavy infestations of aquatic vegetation, and by TVA in Guntersville
Reservoir. Grass carp have not been collected in high numbers; they were not included
in cove rotenone samples taken through 1997, and have been taken infrequently in
reservoir monitoring gill net and electrofishing samples (Table E.2-2).

Neither the Alabama Division of Wildlife and Freshwater Fisheries (ADWFF) (Nichols,
2002) nor TVA have a formal protocol for tracking commercial fisheries. Important
commercial fish species known from Wheeler Reservoir include blue, channel, and
flathead catfish, buffalo species and carp (Floyd, 2003). Important sport fish known from
Wheeler Reservoir include largemouth bass, black crappie, white crappie, bluegill,
longear sunfish, redear sunfish, sauger, white bass, yellow bass, and yellow perch. The
ADWEFF supplements the Wheeler Reservoir sport fishery by stocking Gulf Coast and
Atlantic strain striped bass and Florida strain largemouth bass (Nichols, 2002).

A team of biologists, including representatives from TVA and state fishery resource
agencies in the Tennessee Valley, developed an index to quantify sport fishing quality
for individual sport fish species. The Sport Fish Index (SFI) provides biologists with a
reference point. Comparison of the population sampling parameters and creel results for
a particular sport fish species with expectations of these parameters from a high quality
fishery (reference conditions) allows for the determination of fishing quality. To date,
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indices have been developed for black bass (largemouth, smallmouth and spotted),
crappies (black and white combined); walleye; sauger; channel catfish; striped bass, and
bluegill. Each SFI relies on measurements of quantity and quality aspects of angler
success and fish population characteristics. In recent years, SFI information has been
used to describe the quality of the resident sport fishery in conjunction with compliance
monitoring, thermal variance requests, and other regulatory issues at TVA generating
facilities in Tennessee. Similar NPDES compliance monitoring programs using the
methodologies described above are also being performed at Colbert and Widows Creek
Fossil Plants in Alabama.

In utilizing the SFI methodology, calculations described by Hickman (2000) were used to
compare SFI values for selected quantity and quality parameters from creel and
population samples to expected values that would occur in a good or high quality fishery.
Quantity parameters include angler success and catch per unit effort from standard
population samples (electrofishing, trap and experimental gill netting). Population quality
is based on measurement of five aspects of each resident sport fish community. Four of
these aspects address size structure (proportional number of fish in each length group)
of the community, Proportional Stock Density (PSD), Relative Stock Density of
Preferred-sized fish (RSDP), Relative Stock Density of Memorable-sized fish (RSDM),
and Relative Stock Density of Trophy-sized fish (RSDT) (Figure E.4-1). Relative weight
(Wr), a measure of the average condition of individual fish makes up the fifth population
quality aspect.

Quantity Quality
Parameters Parameters
Angler Sampling Angling Species
Success CPUE Pressure Population

[PSD| [RSDP|| RSDM | [RSDT| | W, |

Figure E.4-1 — Parameters used to calculate the Sport Fish Index (SFl).
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As described by Hickman (2000), observed values were compared to reference ranges
and assigned a corresponding numerical value. The SFI value is calculated by adding
up the scores for quantity and quality from existing data and multiplying by two when
only creel or population data are available. Species received a low score when
insufficient numbers of individuals were captured to reliably determine proportional
densities or relative weights for particular parameters.

In the autumn of 2002, Wheeler Reservoir’s black bass received a lower SF| score than
in 2001 (Table E.4-1 and Figure E.4-2). This is only one year’s dataset and not
indicative of a trend. If future scores would continue to decline, further investigation
would be warranted. Sauger, bluegill, and channel catfish fisheries received either their
highest SFI scores to date or matched their highest scores in 2002; striped bass were
not collected in sufficient numbers to analyze (Table E.4-1 and Figure E.4-2). Tables
E.4-2 and E.4-3 illustrate sport fish index scoring criteria for population metrics and creel
quantity and quality.

Table E.4-1 — Sport Fish Index Results for Wheeler Reservoir, 2002

Year
Species 1997 1998 1999 2000 2001 2002 1997-2002
Average SFI
Score

Black bass 36 37 50 46 51 38 43
Largemouth 34 34 50 28 42 34 37
bass

Smallmouth 44 28 52 44 40 36 41
bass

Spotted bass 20 20 20 20 44 42 28
Sauger 36 20 26 42 31
Striped bass 20 20 24 21
Bluegill 20 24 26 26 24
Channel 24 20 24 28 24
catfish

Sauger population estimates based on cove rotenone data have increased annually
since 1988 in Wheeler Reservoir. The 1994 sauger population estimate (38 fish/ha) and
the estimated number of young-of-year (35 fish/ha) were the second highest reported for
each category during the 1969-1997 time period. In 1997, the last year rotenone data
were collected, Wheeler Reservoir sauger population averaged 5.6 fish/ha (Baxter and
Buchanan 1998).

Hickman et al., (1990) noted that sauger populations across the Tennessee Valley
declined during the mid- to late-1980’s due to a prolonged drought. The Tennessee
Valley is currently in another drought cycle and populations may decline further.
Maceina et al., (1998) described population characteristics and exploitation rates of
sauger during 1993-1995 in Guntersville, Wheeler, and Wilson Dam tailraces. Maceina
reported that total annual mortality between age-1 and age-2 fish was high (64 percent-
83 percent) and that sauger were harvested at high rates before reaching their full
growth potential.
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Figure E.4-2 — Sport Fish Index results for Wheeler Reservoir
between 1997 and 2002.

Sauger and striped bass are easily caught during their spawning migrations to preferred

spawning habitats.

Creel surveys conducted in the spring would better quantify and

evaluate these species compared to only using TVA’s autumn fisheries monitoring.

Table E.4-2 — Sport Fish Index Population Quantity and Creel Quantity
and Quality Metrics and Scoring Criteria

Metrics Scores
5 10 15
Black bass
Population (quantity)
TVA electrofishing catch/hour | < 15 15-31 > 31
State electrofishing <62 62-124 > 124
(catch/hour)
Creel (quantity)®
Anglers (catch/hour) <0.3 0.3-0.6 >0.6
BAIT and BITE data <11 1.1-2.3 >2.3
Creel (quality)
Pressure (hours/acre) <8 8-16 > 16
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Table E.4-2 (cont.) — Sport Fish Index Population Quantity and Creel Quantity
and Quality Metrics and Scoring Criteria

Metrics Scores
5 10 15

Largemouth bass
Population (quantity)®

TVA electrofishing catch/hour | <13 13-25 > 25
State electrofishing <53 53-106 > 106
(catch/hour)
Creel (quantity)
Anglers (catch/hour) <0.29 0.29-0.58 >0.58
Creel (quality)
Pressure (hours/acre) <8 8-16 > 16

Smallmouth bass
Population (quantity)

TVA electrofishing catch/hour | < 4 4-8 > 8
State electrofishing <8 8-15 > 15
(catch/hour)
Creel (quantity)
Anglers (catch/hour) <0.1 0.1-0.3 >0.3
Creel (quality)
Pressure (hours/acre) <8 8-16 > 16

Spotted bass
Population (quantity)

TVA electrofishing catch/hour | <5 5-11 > 11
State electrofishing <14 14-27 > 27
(catch/hour)
Creel (quantity)
Anglers (catch/hour) < 0.07 0.07-0.13 >0.13
Creel (quality)
Pressure (hours/acre) <8 8-16 > 16
Sauger
Population (quantity)
Experimental gill net <9 9-17 > 17
(catch/net night)
Creel (quantity)
Anglers (catch/hour) <0.5 0.5-1 > 1
Creel (quality)
Pressure (hours/acre) <5 5-10 >10
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Table E.4-2 (cont.) — Sport Fish Index Population Quantity and Creel Quantity
and Quality Metrics and Scoring Criteria

Metrics Scores
5 10 15

Channel catfish
Population (quantity)

Experimental gill net <2 2-4 >4
(catch/net night)
Creel (quantity)
Anglers (catch/hour) <0.3 0.3-0.7 >0.7
Creel (quality)
Pressure (hours/acre) <9 9-19 >19

®Each worth 2.5, 5.0, and 7.5 points if both data sets are available.
*TVA electrofishing only used when state agency electrofishing data are unavailable.

Table E.4-3 — Sport Fish Index Population Quality Metrics and Scoring Criteria.

Scores
5 10 15
Metrics
Population (quality) 1 2 3
PSD <20 o0r>80 20-39 or 61-80 40-60
RSDP (preferred) 0or>60 1-9 or 41-60 10-40
RSDM (memorable) Oor>25 1-4 or 11-25 5-10
RSDT (trophy) 0 <1 >1
W, (Stock-preferred size fish) | <90 >110 90-110

Sauger and striped bass are known to migrate in late winter and spring to their preferred
spawning habitats either in the tailwaters of Guntersville Dam or a major tributary such
as the EIk River. TVA research has shown that sauger migrate past BFN during their
spawning migration to Guntersville Dam (Baxter and Buchanan 1998).

Following the impoundment of Wheeler Reservoir, the freshwater mussel fauna could be
found in two distinct habitats, the old river channel and the overbanks or old floodplain
areas of the river. In Wheeler Reservoir downstream from Guntersville Dam, the original
river channel is well defined to Decatur, Alabama (TRM 305), a distance of
approximately 44 river miles. The river then slows and spreads out into extensive,
shallow overbanks with average depths of 2-5 feet near BFN (TRM 294).

Commercial mussel species occur in most of the area around BFN. In the reservoir
overbanks, mussels are generally spread over large areas and not concentrated in beds
(Garner, 2003). The most favorable freshwater mussel habitat is located upstream of
BFN (Ahlstedt and McDonough 1993). Two areas of Wheeler Reservoir are designated
state-protected mussel sanctuaries and are off-limits to commercial musselers. The first
sanctuary extends from Guntersville Dam (TRM 349) downstream to the mouth of Shoal
Creek (TRM 347); the second extends from the upstream end of Hobbs Island (TRM
337) downstream to Whitesburg Bridge (TRM 333).
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Table E.4-4 illustrates the findings of a 1991 survey in the vicinity of BFN (TRM 305 to
TRM 275) when eleven commercial mussel species were documented (Ahlstedt and
McDonough 1993). The most abundant mussel in the area surrounding BFN in 1991
was the Washboard (Megalonaias nervosa). Historically, the most valuable commercial
species in Wheeler Reservoir was the Ohio pigtoe (Pleurobema cordatum), which
accounted for 80% of all mussels harvested during 1956 and 1957 (Ahlstedt and
McDonough 1993). This species has since been replaced by the Washboard as the
most valuable commercial shell, constituting 45% of all shells harvested in 1991
(Ahlstedt and McDonough 1993). This trend continues today with the Washboard
accounting for 99% of the mussels harvested in 2000 and 63% in 2001 (Garner, 2002).

Table E.4-4 — Commercial Mussel Species Collected by TVA Near Browns Ferry
Nuclear Plant (TRM 305 to TRM 275) in 1991.
Common Name Scientific Name
Threeridge Amblema plicata
Purple wartyback Cyclonaias tuberculata
Butterfly Ellipsaria lineolata
Elephantear Elliptio crassidens
Washboard Megalonaias nervosa
Threehorn wartyback Obliquaria reflexa
Ohio pigtoe Pleurobema cordatum
Pink heelsplitter Potamilus alatus
Pimpleback Quadrula pustulosa
Mapleleaf Quadrula quadrula
Pistolgrip Tritogonia verrucosa

3. Include estimates of the quantities and timing of cooling water withdrawals and discharges
in Chapter 3. Estimate current consumptive water use and future consumptive water use
during the license renewal period.

4. Compare the consumptive water used by the heat-dissipation system to flows in the source
water body. This comparison should be based on records of the initial license period. Project
and compare consumptive use and stream flows during the license renewal period.

These have been addressed in the text of E.4.1.1 above.

5. Estimate the quantities of other ongoing water withdrawals and consumptive water uses in
the portion of the water body affected by the plant and indicate whether these withdrawals or
uses are expected to change during the license renewal period.

Tables E.2-14 and E.2-15 list the potable water supply intakes and wastewater
discharges on Wheeler Reservoir (ADEM, 2001). There are eight water intakes
withdrawing approximately 124 million gallons per day (MGD) for municipal and
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industrial use. Wastewater discharges include 11 municipal plants discharging over 30
MGD and 18 industrial plants discharging over 2,513 MGD.

Consumptive and off-stream water uses have not resulted in significant use conflicts due
to the large volume of reservoir water available, the high river flow rate, and the return of
most of the water withdrawn. Regulatory control of withdrawal rates and National
Pollutant Discharge Elimination System (NPDES) permit limits for return water quality
also mitigate potential conflicts. Potential trade-offs can occur with instream water uses,
however (e.g., instream use conflicts among aquatic life, waste assimilation, navigation,
power generation, flood control, and lake levels). These potential conflicts are
addressed by historic operating procedures, legal requirements, and regulatory
requirements and procedures.

Operation of all three units is not expected to adversely affect the availability of water or
water use by others, as the maximum cooling water withdrawal for all three units will be
approximately 4,907 cfs, compared to an annual average flow past BFN of 46,606 cfs
and a 7Q10 flow of 8,700. With once-through cooling essentially all of the water is
returned to the river. Even during times of minimum river flow sufficient water will be
available from reservoir storage for use by others.

6. Estimate the effects of consumptive water use by the nuclear power plant on aquatic
habitats in the water body and discuss the significance of these effects in terms of changes in
populations of individual species. Describe the techniques used to estimate the habitat
changes that result from water withdrawals.

TVA has determined that consumptive and off-stream water uses would not have a
significant conflict with aquatic habitats due to the large volume of reservoir water
available, the high river flow rate, and the return of most of the water withdrawn (TVA
2002, TVA 2003). At BFN, there is no well water usage or diversion of natural water
drainage that would otherwise flow into the river.

Wheeler Reservoir water volume is 1,050,000 ac-ft or 3.42 X 10" gallons. As reported
in Section E.4.1 on Water Use Conflicts, the annual average flow rate for the Tennessee
River at BFN from 1976 through 2002 is 46,606 cubic feet per second (cfs). This
compares with a BFN maximum (i.e., “open” mode) 3-unit total intake water withdrawal
of 4907 cfs (3,171 MGD), or approximately 734,000 gpm intake total flow per unit. This
compares favorably with the design value for open mode operation of 700,000 gpm
intake flow per unit (4,679 cfs total).

The Tennessee River annual average flow at BFN of 46,606 cfs equates to 1.47 X 10"
cubic feet per year (ft}/yr). This is less than the 3.15 X 10" ft*/yr value used by the NRC
in 10 CFR 51.53 (c )(3)(ii)(A) as the value beneath which “an assessment of the impact
of the proposed action on the flow of the river and related impacts on instream and
riparian ecological communities must be provided.”

However, almost all of the cooling water running through the power plant and the cooling

towers returns to the river. Some of the cooling water bypasses the cooling towers since
they can only take a maximum flow of 3,685 cfs. Cooling tower evaporative losses can
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be as much as 1.7% and cooling tower “drift” (i.e., water droplets forced into the air by
the cooling tower fans and forming a cloud) adds another potential 0.2% in losses. For
conservatism, this total can be rounded off to 2%, bounding the cooling tower water
consumption at 3,685 X .02 = 73.7 cfs. Other water consumptive losses by BFN are
negligible in comparison.

Based on these findings, there would be no consumptive water use effects by the
nuclear power plant on aquatic habitats in the vicinity of the plant.

7. Estimate the total (cumulative) effects of all water withdrawals on aquatic habitats and
populations of individual species in the water body (i.e., the effects of power plant withdrawals
during the license renewal period in combination with other existing and foreseeable future
withdrawals).

See Surface Water Resources sections 3.6.4 (Water Intakes and Wastewater
Discharges), 3.6.5. (Water Use Conflicts), and 4.2.6.4. (Water Use/Water Availability).

8. Describe mitigation measures (e.g., limiting withdrawals during droughts) that have been
used to reduce the adverse impacts on aquatic habitats of consumptive water use and the
mitigation measures that are expected to be used during the license renewal period. Briefly
explain the rationale for not implementing any measures that were considered but rejected.

As explained above, due to the large size of Wheeler Reservoir and the relatively minor
water consumption rate, the impacts of consumptive water use by BFN on Wheeler
Reservoir are negligible and do not represent a potentially adverse impact on aquatic
habitats during all but the most extreme weather conditions. Therefore, no specific
mitigating measures relative to consumptive water use by BFN have been needed in the
past or are currently contemplated for the term of license renewal.

During drought conditions, TVA must continue to meet water quality and water supply
commitments, and TVA utilizes the flexibility in its reservoir operations policy to maintain
other minimum benefits to the extent possible. As outlined in its Draft Reservoir
Operations Study (ROS) which is in the form of an Environmental Impact Statement,
TVA is considering development of a formal drought management plan that would
include other agencies and entities and provide revised guidelines for operating under
drought conditions. Depending on the recommendations that may result from this effort,
a supplement to the reservoir operations policy that TVA may adopt as a result of the
ROS could be proposed. For purposes of the ROS, simulated operations assumed
continued operation at only minimum flows during drought conditions.
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E.4.1.2 RIPARIAN ECOLOGICAL COMMUNITIES

The primary impacts expected are reduction in the areal extent or species composition of
riparian communities. Consumption of water by the plant may significantly reduce the amount
of habitat available to riparian ecological communities, either year-round or seasonally.
Increasing water demand (e.g., as a result of population growth) may result in additional
impacts to riparian ecological communities that were not anticipated during the initial
licensing. The methods used to determine the characteristics and magnitude of impacts
should be explained and documented. As needed, existing and potential measures to mitigate
adverse impacts on riparian ecological communities should be described, and the effects of
these measures should be estimated. The following process for developing and presenting
information should be used.

1. Document any consultations with regulatory agencies ... and resource agencies ... related
to the issue of consumptive water use and its effects on stream-related habitat and riparian
ecological communities. Summarize the results of such consultations, identifying agreements
that describe (a) the plant's priority for makeup water withdrawals or (b) the criteria for
reducing the withdrawal of makeup water in order to protect stream-related habitat and
riparian ecological communities during low-flow periods. If the regulatory and resource
agencies concur that these agreements or criteria are sufficiently protective of riparian
communities, further consideration of the issue of water use conflicts on riparian ecological
communities may be omitted. If further analysis is needed, and consultation with regulatory
and resource agencies indicates concerns about only one or a few types of riparian ecological
communities or species in these communities, the information and analyses required in the
following items may be restricted to only that needed to address effects on those community
types or species. Identify and unambiguously define the resource or resources of concern.

The Alabama Department of Environmental Management (ADEM) and the Alabama
Department of Economic and Community Affairs (ADECA) were consulted as to whether
there are any concerns regarding the effects of consumptive water use at BFN and its
effects on stream-related habitat and ecological communities. ADEM and ADECA
replied that they are not aware of any such concerns. Copies of this correspondence
are included in Attachment E-2.
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2. Describe the riparian ecological community in the source water body in Chapter 2. For the
portions of the water body affected by consumptive water use, describe the associated
riparian ecological community types, including (a) their extent and locations, (b) lists of plant
and animal species they contain, and (c) estimates of the abundance of those species.

3. Include estimates of the quantities and timing of cooling water withdrawals and discharges
in Chapter 3 and in 4.1.1 Instream Ecological Communities. Estimate consumptive water use
during the initial license period and during the license renewal period.

4. Compare consumptive water use by the heat-dissipation system to flows in the source
water body (i.e., the stream from which water is withdrawn for cooling tower or cooling pond
makeup water). This comparison should be based on records of the initial license period and,
if expected to be different, projected consumptive use and stream flows during the license
renewal period.

5. Estimate the quantities of other ongoing water withdrawals and consumptive water uses in
the portion of the water body affected by the plant and indicate whether these withdrawals or
uses are expected to change during the license renewal period.

6. Provide an explanation of the mechanisms by which the riparian ecological communities
that are present would be likely to be affected by the loss of flow attributed to makeup water
(e.g., depression of the water table or loss of nutrient replenishment because of decreased
floods).

7. Estimate the effects of consumptive water use by the plant on the riparian ecological
communities associated with the water body. Describe the techniques used to estimate the
changes in these communities that result from water withdrawals. The estimates should be
expressed in units appropriate to the particular resources under consideration (e.g., percent
loss of habitat, number of plants or animals affected, number of acres affected, percent
reduction in harvest).

8. Describe mitigation measures (e.g., limiting water withdrawals during droughts) used to
reduce the adverse impacts of consumptive water use on riparian ecological communities and
the mitigation measures that are expected to be used during the license renewal period.
Briefly explain the rationale for not implementing measures that were considered but rejected.

As documented in Sections E.4.1 and E.4.1.1, almost all of the water withdrawn from the
reservoir is returned, and the actual amount of water consumed by BFN is insignificant
relative to the available volume and flow rate of Wheeler Reservoir. The amount of
consumption is negligible except possibly during cooling tower operation, which is
typically limited to only one or two weeks during late July to mid-August. Moreover,
essentially all of the water that is consumed ultimately returns to the environment via
evaporation, drift and leakage.

The water sources for the onsite riparian wetlands are precipitation, surface runoff, and
a seasonal high water table. No adverse impacts to groundwater resources are
anticipated from operation of all three units, thus no wetland impacts associated with
lower water tables are expected to occur.
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E.4.2 ENTRAINMENT OF FISH AND SHELLFISH IN EARLY LIFE
STAGES

This section applies to plants with once-through cooling or cooling pond heat dissipation
systems. Table B-1 notes that

The impacts of entrainment are small at many plants but may be moderate or
even large at a few plants with once-through and cooling-pond cooling
systems. Further, ongoing efforts in the vicinity of these plants to restore fish
populations may increase the numbers of fish susceptible to intake effects
during the license renewal period, such that entrainment studies conducted
in support of the original license may no longer be valid.

Specifically, 10 CFR 51.53(c)(3)(ii)(B) requires, in part, that

If the applicant's plant utilizes once-through cooling or cooling pond heat
dissipation systems, the applicant shall provide a copy of current Clean
Water Act 316(b) determinations . . . or equivalent State permits and
supporting documentation. If the applicant can not provide these documents,
it shall assess the impact of the proposed action on fish and shellfish
resources resulting from ... entrainment.

This issue is discussed in Sections 4.2.2.1.2 and 4.4.3 of NUREG-1437.

If the plant does not use once-through cooling or closed-cycle cooling pond heat dissipation
systems, the ER should note this fact and no additional information is needed for this issue.

If the plant uses a once-through or closed-cycle cooling pond heat dissipation system and the
applicant holds a current Clean Water Act Section 316(b) determination, copies of the
determination, supporting documentation, and relevant correspondence with the water quality
permitting agency (EPA or permitted State agency) should be provided to the NRC.
Information about how mitigation measures were considered during the permit process, and
any commitment to mitigation measures, should be provided.

For resumption of operation of all three units, the total Condenser Cooling Water (CCW)
flowrate would increase by about ten percent over original three-unit operation. This
increased CCW intake volume would potentially result in increased impingement of adult
fish and entrainment of fish eggs and larvae. Monitoring of impingement and
entrainment under current 2-unit operation and after the return to service of Unit 1 will
verify the level of intake impacts and allow more refined assessment of the impact, if
any, to fish populations of Wheeler Reservoir. TVA’s VS monitoring program currently
being conducted would also help verify effects on the fish community (structure and
function), and additional monitoring will be conducted as needed to identify any effects
on populations of recreationally or commercially important species.

The discharges are regulated under the Clean Water Act (CWA) by the U.S.
Environmental Protection Agency (USEPA) and the Alabama Department of
Environmental Management. The NPDES permit specifies the discharge standards and
monitoring requirements for each discharge. The permit is renewed every five years and
this helps to ensure that no changes have been made to the facility that would alter
aquatic impacts and that no significant adverse impacts have occurred. Compliance
with the NPDES process, other provisions of the CWA (e.g., Sections 316 (a) and (b),
401, 404), and other regulatory requirements are expected to adequately control

Page E-135



December 2003 BFN Units 1, 2, and 3 LRA
Appendix E — Environmental Report

potential chemical effluent effects. In general, under these regulatory programs, TVA
treats wastewater effluents, collects and properly disposes potential contaminants, and
undertakes pollution prevention activities that comply with regulatory requirements and
minimize the risk of adverse environmental impacts.

Information and Analysis Content

Sufficient information should be provided in the ER to put into perspective the loss to
entrainment of fish and shellfish in their early life stages, not only in terms of the overall
numbers of eggs, larvae, and juveniles in the water body, but also in terms of the numbers of
adult fish and shellfish that these losses represent. Existing and potential new measures to
mitigate entrainment losses should also be fully described, and the effects of these measures
should be estimated. The following process for developing and presenting information should
be used.

1. Document any consultations with regulatory agencies ... and resource agencies ...
regarding the issue of entrainment. Provide a copy of any Clean Water Act Section 316(b)
demonstration. If a determination has not been made that the "location, design, construction,
and capacity of cooling water intake structures reflect the best technology available for
minimizing adverse environmental impact," discuss the outstanding issues. If consultation with
regulatory and resource agencies indicates concerns about only one or a few aquatic species,
the information and analysis required in the following items may be restricted to only that
needed to address effects on those species. Identify and unambiguously define the resource
or resources of concern.

Consultation with regulatory and resource agencies has focused on the following taxa;
Clupeids, Catastomids and Sciaenids due to the highest estimated entrainment
percentages. Neither of these taxa have commercial nor sport fishery value. Mitigation
measures would likely not be applicable to these taxa. Clupeids, the most abundant
taxon in both entrainment and impingement samples, are comprised mainly of gizzard
and threadfin shad and serve as the dominant prey or forage species in Wheeler
Reservoir. Forage species such as these have high reproductive rates and natural
mortality is extremely high during egg and larval stages (e.g. 2-10% per day in plaice
and clupeoids — Cushing 1975).

2. From Chapter 2 of the ER, describe the fish and shellfish resources in the vicinity of the
plant susceptible to entrainment. Include lists of species and estimates of the numbers of
entrainable fish and shellfish in the water body. The distribution and value of commercial and
sport fisheries should be discussed. Locations of important habitats for entrainable fish and
shellfish (e.g., spawning areas, nursery grounds, feeding areas, wintering areas, and
migration routes) should be described.

A description of the fish and shellfish resources in the vicinity of BFN is presented in
Section 4.1.1. Table E.2-2 lists all fish species collected in the vicinity of BFN during
monitoring activities conducted from 1995-2000.

Fish eggs and larvae entrained in cooling water may suffer mortality from one or more
physical effects of passage through the plant. Consequently, in conjunction with the
construction of BFN, TVA investigated the preoperational characteristics and dynamics
of the annual ichthyoplankton populations in Wheeler Reservoir (TVA, 1978a). This
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investigation was continued through the initiation of commercial operation in 1974, and
data from 1971-1977 were reported (TVA, 1978b); 1978 and 1979 data were also
reported (TVA, 1980a). The larval fish populations were consistently dominated (80-
98%) by clupeids (shad). Total annual percent fish entrainment increased over the four-
year study period from 1.0 to 11.7% of the total number estimated passing the plant.
Mean hydraulic entrainment (portion of river flow passing through the plant) increased
during this same period from 3.0 to 12.%. Other significant taxa comprising greater than
one percent of the total number of larval fish collected were catastomids (suckers),
cyprinids (minnows and carp), sciaenids (drum), and percichthyids (white and yellow
basses). The three families of fish with the highest estimated entrainment during three-
unit operation at BFN in 1977 were Clupeidae (12.1%), Catostomidae (4.5%) and
Sciaenidae (6.1%). No spawning or nursery areas or migration routes for any of the
species entrained in significant numbers are located specifically or uniquely upstream of
BFN intake which would make eggs or larvae of these species unusually susceptible to
entrainment. These estimates were reported to result in no significant impact to the
reservoir population with concurrence from regulatory agencies. Subsequent monitoring
of adult populations (TVA, 2000), including gillnetting and electrofishing, have reported
no obvious decline in the populations of these families in Wheeler Reservoir. With the
return of three-unit operation and the associated approximately ten percent increase in
CCW flow, entrainment rates would be expected to similarly increase (i.e., to 13 % for
Clupeidae, 5% for Catostomidae, and 6.7 % for Scianedae). This estimated change is
not expected to result in any significant impact to fish populations in Wheeler Reservoir.

3. From Chapter 3 of the ER, describe the cooling system, including the rates of water
withdrawal, the flow rates or volume of the water body from which cooling water is withdrawn,
and the location of water withdrawal. The intake structure and any structural or operational
measures used to reduce entrainment of fish and shellfish should be described in detail.

BFN raw water is pumped directly from the river, through traveling screens at the BFN
Intake Structure. Additional detail may be found in Sections E.3.1.2 and E.4.1.

The average annual river flow for the Tennessee River at BFN is 46,606 cubic feet per
second (cfs). This compares with a BFN maximum (i.e., “open” mode) 3-unit total intake
water withdrawal of 4,907 cfs (or 3,171 MGD).

The Tennessee River annual average flow at BFN of 46,606 cfs equates to 1.47 X 10"
ft’/year. This is less than the 3.15 X 10" ft*/year value used by NRC in 10 CFR 51.53
(c)(3)(ii)(A) as the value beneath which “an assessment of the impact of the proposed
action on the flow of the river and related impacts on instream and riparian ecological
communities must be provided.”

Flow studies conducted by TVA at BFN have indicated that the majority of water
entrained originates from the right side of the main river channel. This pelagic area
contains significantly lower densities of drifting fish larvae than found in the overbank
areas (Figure E.4-3). Higher densities of fish eggs (primarily freshwater drum eggs) are
transported in the channel portion of the river, but entrainment of drum eggs (and larvae)
has not resulted in noticeable decreased abundance of this species; nor is it expected
to, under the increased CCW flow rates.
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Figure E.4-3 — Average density of fish eggs and larvae at plant transect
(TRM 294.5) and intake basin at Browns Ferry Nuclear, 1978 - 1980

The intake pumping station is separated from Wheeler Reservoir by a gate structure that
includes three bays, each 40 feet wide by about 24 feet high (TVA, 1972b). Each bay
includes a 20 foot high gate that can be moved up or down depending on the operational
requirements of the plant. The velocity through the openings, thus, will vary depending
on the gate position. When the gates are in their full open position and the plant is
operated in either the open or helper modes, the average velocity through the openings
will be about 0.6 fps for the operation of one unit, 1.1 fps for the operation of two units,
and 1.7 fps for the operation of three units. These are based on an intake flow of about
1635 cfs per unit (734,000 gpm), as given in E.4.1 (Water Use Conflicts). Also, these
velocities are independent of the reservoir elevation. Average velocities will be higher if
the gates are in a lower position, and will need to be carefully monitored to avert adverse
entrainment of aquatic organisms.

The intake pumping station includes 18 bays, 6 per unit, each having a traveling screen.

Each bay will have a net opening of 8 feet 8 inches by 20 feet. The maximum average
velocity through each bay will be about 1.6 fps and will be independent of the reservoir
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elevation. The maximum average velocity through a clean screen which will have net
openings 3/8 inch by 3/8 inch will be about 2.1 fps. Velocities through the intake pump
station bays and traveling screens will be independent of the number of units in
operation and the reservoir elevation.

4. Provide estimates of the species and numbers of fish and shellfish entrained on a daily,
monthly, and annual basis.

Annual entrainment expressed as average density (No./1000 m®) of fish eggs and larvae
is seasonal related to spawning periods of the individual taxa. The period of drifting
eggs and larvae is generally April through June with peak densities varying with climatic
conditions (water temperature, flow).

5. Provide estimates of the mortality of entrained fish and shellfish in early life stages.

TVA has historically assumed (conservatively) that fish eggs and larvae entrained at
BFN experience 100% mortality.

6. Provide estimates of the numbers of adult fish and shellfish that are lost to the water body
because of entrainment in early life stages. Provide full documentation of analytical or
modeling techniques that were used to extrapolate local entrainment losses to resulting long-
term, far-field effects. As appropriate, compare these "equivalent adult" losses to the total
estimated numbers of adults in the water body and commercial and recreational harvests.

Historical estimates of egg and larval entrainment at BFN have not utilizedmodeling
techniques to extrapolate losses to equivalent adults or as “production foregone” used
for forage species as these methods were not available when previous entrainment
monitoring was conducted at BFN.

A modeling technique to extrapolate numbers of fish eggs and larvae lost from
entrainment to “equivalent adults” is currently being refined (Barnthouse, 2003). This
technique is primarily applied to predator species, of which none are among those
entrained in significant numbers at BFN. A similar modeling technique designed to
extrapolate eggs and larvae of forage species (e.g. Clupeids) lost to “production
foregone” would be more appropriate for use in estimating far-field effects of entrainment
at BFN. Analysis of current and future entrainment data collected at BFN will implement
these techniques when they are available to more effectively assess potential
entrainment impacts. Current or recent commercial and recreational fish harvest data
for Wheeler Reservoir are not available through the ADWFF (Nichols, 2002). TVA will
continue to conduct Vital Signs and RFAI monitoring on Wheeler Reservoir to assess
trends in relation to potential long-term effects on the fish community. Additional
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monitoring will be conducted as needed to identify any effects on populations of
recreationally or commercially important species.

7. If aquatic resources have been monitored, provide an analysis of time trends in the data
that might indicate whether fish and shellfish populations have increased, decreased, or
remained stable during the initial period of operation. Possible causes for these time trends
should be discussed.

TVA’s VS monitoring program reported (TVA, 2000, and Baxter and Gardner, 2003) no
obvious decline in the fish and benthic macroinvertebrate communities in Wheeler
Reservoir during the period 1993 through 2002 and indicated and there is a balanced
indigenous fish community reservoir fish community. Additional analyses of VS and
operational monitoring conducted BFN is provided in E.4.1.1.

8. Identify and, to the extent possible, quantify losses of fish and shellfish from other sources
(e.g., other water withdrawals, temperature and water quality problems, impingement of
juveniles and adults) in order to assess possible cumulative effects of plant entrainment
losses when combined with other losses.

Impingement monitoring during 1974-1977 indicated four species of fish (threadfin shad,
gizzard shad, freshwater drum and skipjack herring) represented 95% of the total fish
impinged at BFN (TVA, 1980a). During 1980, impingement sampling collected 162,350
fish of which 88% were clupeids (65% gizzard shad).

Some additional drifting eggs, larval and juvenile fish are lost each year from Wheeler
Reservoir through turbine (or spillgate) passage at Wheeler Dam. Turbine passage has
been determined (Cada, 1990) to result in significantly less than 100% mortality and
these losses would be compensated to some degree by recruitment to Wheeler
Reservoir through turbine passage from Guntersville Dam upstream.

No additional entrainment or impingement losses from other water withdrawals are
known to occur in the vicinity of BFN which would result in cumulative effects.

9. Describe mitigation measures that have been used to reduce the adverse impacts of
entrainment during the initial license period. Identify additional mitigation measures that could
be used to reduce entrainment impacts during the license renewal period. Explain the
rationale for accepting or rejecting additional mitigation measures. Describe in detail the
additional mitigation measures that are expected to be used during the license renewal period
and their expected effects on entrainment losses.

As discussed with regulatory agencies, results of previous entrainment monitoring at
BFN have identified no adverse impact to aquatic communities. Therefore, no
technological or operational modifications to reduce entrainment have been identified as
needed during the initial license period.
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TVA will confirm the expected levels of impingement and entrainment by monitoring
under current 2-unit operation and following the return of three-unit operation. TVA’'s VS
monitoring program will also continue to assess aquatic communities in Wheeler
Reservoir. Although not expected, if based on these monitoring studies it is determined
that increased impingement and entrainment are resulting in unacceptable
environmental impacts, TVA would assess the technologies, operational measures, and
restoration measures that could be undertaken to remedy this and institute appropriate
measures in consultation with appropriate federal and Alabama agencies.
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E.4.3 IMPINGEMENT OF FISH AND SHELLFISH

This section applies to plants with once-through cooling or cooling pond heat dissipation
systems. Table B-1 notes that

The impacts of impingement are small at many plants but may be moderate
or even large at a few plants with once-through and cooling pond cooling
systems.

Specifically, 10 CFR 51.53(c)(3)(ii)(B) requires, in part, that

If the applicant's plant utilizes once-through cooling or cooling pond heat
dissipation systems, the applicant shall provide a copy of current Clean
Water Act 316(b) determinations . . . or equivalent State permits and
supporting documentation. If the applicant can not provide these documents,
it shall assess the impact of the proposed action on fish and shellfish
resources resulting from ... impingement ....

This issue is discussed in Sections 4.2.2.1.3, 4.3.3, and 4.4.3 of NUREG-1437.

If the plant does not use once-through cooling or closed-cycle cooling pond heat dissipation
systems, the ER should note this fact and no additional information is needed for this issue.

If the plant uses a once-through or closed-cycle cooling pond heat dissipation system and the
applicant holds a current Clean Water Act Section 316(b) determination, copies of the
determination, supporting documentation, and relevant correspondence with the water quality
permitting agency (EPA or permitted State agency) should be provided to the NRC.
Information about how mitigation measures were considered during the permit process, and
any commitment to mitigation measures, should be provided.

If (a) the plant utilizes a once-through or cooling pond heat dissipation system and (b) the
applicant does not possess a current Clean Water Act Section 316(b) determination, the issue
of impingement of fish and shellfish must be considered in the ER. Information that should be
provided to the NRC for review and analysis of the impingement issue is outlined below.

With the return of three-unit operation, the total CCW flowrate would increase by about
ten percent over original three-unit operation. This increased CCW intake volume could
potentially result in increased impingement of adult fish and entrainment of fish eggs and
larvae. Monitoring of impingement and entrainment under current 2-unit operation and
after the return of three-unit operation would verify the level of intake impacts and allow
more refined assessment of the impact, if any, to fish populations of Wheeler Reservoir.
TVA’s VS monitoring program currently being conducted will also help verify effects on
the fish community health (structure and function), and additional monitoring will be
conducted as needed to identify any effects on populations of recreationally or
commercially important species.

The discharges are regulated under the Clean Water Act (CWA) by the U.S.
Environmental Protection Agency and the Alabama Department of Environmental
Management. The NPDES permit specifies the discharge standards and monitoring
requirements for each discharge. The permit is renewed every five years and this helps
to ensure that no changes have been made to the facility that would alter aquatic
impacts and that no significant adverse impacts have occurred. Compliance with the
NPDES process, other provisions of the CWA (e.g., Sections 316 (a) and (b), 401, 404),
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and other regulatory requirements are expected to adequately control potential chemical
effluent effects. In general, under these regulatory programs, TVA treats wastewater
effluents, collects and properly disposes potential contaminants, and undertakes
pollution prevention activities that comply with regulatory requirements and minimize the
risk of adverse environmental impacts.

During operational monitoring (1974-1977), with all nine circulating pumps in operation,
four species of fish (threadfin shad, gizzard shad, freshwater drum, and skipjack herring)
represented 95% of the total fish impinged at BFN (TVA, 1980a). One other species,
(yellow bass) comprised greater than one percent (1.4%) of total fish impinged. None of
these are considered commercial or sport species although yellow bass occasionally are
caught by sport fishermen. Therefore, the only species of potential concern with regard
to impingement at BFN would be considered forage or rough species. It was concluded
in TVA (1980a) that the operation of BFN has not caused an adverse environmental
impact to the balanced indigenous fish community of Wheeler Reservoir. With the return
of three-unit operation and the associated approximately ten percent increase in CCW
flow, impingement rates are expected to slightly increase, but are not expected to result
in significant impacts to fish populations of Wheeler Reservoir.

Information and Analysis Content

Sufficient information should be provided in the ER to put into perspective the loss to
entrainment of fish and shellfish in their early life stages, not only in terms of the overall
numbers of eggs, larvae, and juveniles in the water body, but also in terms of the numbers of
adult fish and shellfish that these losses represent. Existing and potential new measures to
mitigate entrainment losses should also be fully described, and the effects of these measures
should be estimated. The following process for developing and presenting information should
be used.

1. Document any consultations with regulatory agencies ... and resource agencies ...
regarding the issue of impingement. Provide a copy of any Clean Water Act Section 316(b)
demonstration. If a determination has not been made that the "location, design, construction,
and capacity of cooling water intake structures reflect the best technology available for
minimizing adverse environmental impact," discuss the outstanding issues. If consultation with
regulatory and resource agencies indicates concerns about only one or a few aquatic species,
the information and analysis required in the following items may be restricted to only that
needed to address effects on those species. Identify and unambiguously define the resource
or resources of concern.

Regulatory agencies have been apprised (TVA 1978b, 1980a) that 95-98% of fish
impinged at BFN during 1974-1977 consisted of gizzard and threadfin shad, skipjack
herring and freshwater drum. With the exception of freshwater drum, which is
considered a rough or commercial species, these taxa are forage species and
consistently dominate fish collected in entrainment, impingement or cove rotenone
sampling.
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2. From Chapter 2 of the ER, describe the fish and shellfish resources in the vicinity of the
plant susceptible to impingement. Include lists of species and estimates of the numbers of
entrainable fish and shellfish in the water body. The distribution and value of commercial and
sport fisheries should be discussed. Locations of important habitats for impingeable fish and
shellfish (e.g., spawning areas, nursery grounds, feeding areas, wintering areas, and
migration routes) should be described.

A description of the fish and shellfish resources in the vicinity of BFN is presented in
Section 4.1.1. Table E.2-2 lists all fish species collected in the vicinity of BFN during
monitoring activities conducted from 1995-2000. No spawning areas, nursery grounds,
feeding areas, wintering areas or migration routes (Baxter and Buchanan, 1998) are
located near BFN which would result in greater susceptibility to impingement.

Although Wheeler Reservoir supports viable sport and commercial fisheries, recent
commercial harvest data are unavailable from the Alabama Wildlife and Freshwater
Fisheries Division (AWFFD) (Nichols, 2002).

3. From Chapter 3 of the ER, describe the cooling system, including the rates of water
withdrawal, the flow rates or volume of the water body from which cooling water is withdrawn,
and the location of water withdrawal. The intake structure, intake screens, and any structural
or operational measures used to reduce impingement of fish and shellfish should be
described in detail.

BFN CCW is pumped directly from the river, through traveling screens at the BFN intake.
Its primary use is once-through cooling water for the main turbine condensers. The
average annual river flow for the Tennessee River at BFN is 46,606 cubic feet per
second (cfs). This compares with a BFN maximum (i.e., “open” mode) 3-unit total intake
water withdrawal of 4,907 cfs (or 3,171 MGD).

The Tennessee River annual average flow at BFN of 46,606 cfs equates to 1.47 X 102
ft’/year. This is less than the 3.15 X 10" ft*/year value used by NRC in 10 CFR 51.53
(c)(3)(ii)(A) as the value beneath which “an assessment of the impact of the proposed
action on the flow of the river and related impacts on instream and riparian ecological
communities must be provided.”

The intake structure is described under guidance item 3 of Section 4.2. See FSAR
12.2.7, 12.2.16, and F.7.7 for additional details.

4. Provide estimates of the species and numbers of fish and shellfish impinged on a daily,
monthly, and annual basis.

Four species of fish (threadfin shad, gizzard shad, freshwater drum, and skipjack
herring) represented 95% of the total fish impinged at BFN. Yellow bass (1.4%) was the
only other species comprising greater than 1% of total fish impinged (TVA, 1980a). A
total of 162,350 fish representing 11 species were collected during 1980 impingement
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sampling. Peak impingement occurred during January — April and during August —
December.

5. Provide estimates of the mortality of impinged fish and shellfish in early life stages.

TVA has historically assumed 100% mortality of fish impinged at BFN cooling water
intake.

6. Provide estimates of the numbers of adult fish and shellfish that are lost to the water body
because of impingement. Provide full documentation of analytical or modeling techniques that
were used to extrapolate localized impingement losses to resulting long-term, far-field effects.
As appropriate, compare these "equivalent adult" losses to the total estimated numbers of
adults in the water body and commercial and recreational harvests.

Impingement monitoring during the first four years (March, 1974-August, 1977) of BFN
operation included comparison of estimated 12-month impingement for selected species
with numerical standing stock estimates derived from cove rotenone data. Results (TVA
1978b) were expressed for three operational periods and averaged 4.87 million fish
estimated impinged during each period. Gizzard and threadfin shad, skipjack herring
and freshwater drum comprised between 95 and 98 percent of all fish impinged during
the entire period.

A total of 12 species were estimated to have greater than one percent of their reservoir
standing stock impinged during at least one of the sample periods. Each of these
species is discussed with relation to impacts in TVA 1978b. It was concluded that
overall impingement of fish at BFN does not represent an adverse impact to the Wheeler
Reservoir fish community.

Modeling techniques (Dey, 2003) are currently being refined which will allow more
realistic analysis of the effects of impingement and allow extrapolation of impingement
losses to “foregone yield” of forage fish. This or a similar technique will be employed to
analyze future impingement data from BFN in order to better quantify long-term, far-field
effects of impingement to the reservoir fish community.

According to Barnthouse (2003), studies of the ages of impinged fish have consistently
shown that:

1. Most impinged fish are younger than one year of age, and not one year old or
older as assumed by USEPA.

2. The vulnerability of most species to impingement decreases with age, so that

USEPA’s use of survival rates to estimate the age composition of impinged fish
usually overstates the relative contributions of older fish to impingement losses.
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7. If aquatic resources have been monitored, provide an analysis of time trends in the data
that might indicate whether fish and shellfish populations have increased, decreased, or
remained stable during the initial period of operation. Possible causes for these time trends
should be discussed.

TVA’'s VS monitoring program (TVA, 2000) reported no obvious decline in the fish
community in Wheeler Reservoir and data support the assumption of a balanced
indigenous fish community. Table E.2-2 lists results of all fisheries monitoring
conducted in Wheeler Reservoir from 1995-2000. Additional analyses of VS and
operational monitoring conducted BFN is provided in E.4.1.1.

8. Identify and, to the extent possible, quantify losses of fish and shellfish from other sources
(e.g., other water withdrawals, temperature and water quality problems, impingement of
juveniles and adults) in order to assess possible cumulative effects of plant impingement
losses when combined with other losses.

Entrainment of drifting fish eggs and larvae during spring and early summer constitute
an additional source for loss from the community.

No additional entrainment or impingement losses from other water withdrawals are
known to occur in the vicinity of BFN which would result in cumulative effects.

9. Describe mitigation measures that have been used to reduce the adverse impacts of
impingement during the initial license period. Describe additional mitigation measures that are
expected to be used during the license renewal period and their expected effects on
impingement losses, and briefly explain the rationale for not implementing any measures that
were considered but rejected.

As discussed with regulatory agencies, results of previous impingement monitoring at
BFN have identified no adverse impact to aquatic communities. Therefore, no
technological or operational modifications to reduce impingement have been identified
as needed during the initial license period.

TVA will confirm the expected levels of impingement and entrainment by monitoring
under current 2-unit operation and following return of Unit 1 to service. TVA’s VS
monitoring program will also continue to assess aquatic ecological communities in
Wheeler Reservoir. Although not expected, if based on these monitoring studies it is
determined that increased impingement and entrainment are resulting in unacceptable
environmental impacts, TVA would assess the technologies, operational measures, and
restoration measures that could be undertaken to remedy this and institute appropriate
measures in consultation with appropriate federal and Alabama agencies.
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E.4.4 HEAT SHOCK

This section applies to plants with once-through and cooling pond heat dissipation systems.
Table B-1 notes that

Because of continuing concerns about heat shock and the possible need to
modify thermal discharges in response to changing environmental conditions,
the impacts may be of moderate or large significance at some plants.

Specifically, 10 CFR 51.53(c)(3)(ii)(B) requires, in part, that

If the applicant's plant utilizes once-through cooling or cooling pond heat
dissipation systems, the applicant shall provide a copy of current Clean
Water Act 316(b) determinations and, if necessary, a 316(a) variance in
accordance with 40 CFR Part 125, or equivalent State permits and
supporting documentation. If the applicant can not provide these documents,
it shall assess the impact of the proposed action on fish and shellfish
resources resulting from heat shock . . . .

This issue is discussed in Sections 4.2.2.1.4 and 4.4.3 of NUREG-1437.

If the plant does not use a once-through cooling or closed-cycle cooling pond heat dissipation
system, the ER should note this fact and no additional information is needed for this issue.

If the plant uses a once-through or closed-cycle cooling pond heat dissipation system and the
applicant holds a current NPDES permit that demonstrates that the plant meets State water
temperature standards, or a current Clean Water Act Section 316(a) determination, copies of
the determination, NPDES permit, supporting documentation, and relevant correspondence
with the water quality permitting agency (EPA or permitted State agency) should be provided
to the NRC. Information about how mitigation measures were considered during the permit
process should be provided, as well as any commitments to mitigation measures.

If (@) the plant uses a once-through or cooling pond heat dissipation system and (b) the
applicant does not possess a current NPDES permit that demonstrates that the plant meets
State water temperature standards or possess a current Clean Water Act Section 316(a)
determination, the issue of heat shock must be considered in the ER. Information that should
be provided for review and analysis of the heat shock issue is outlined below.

Section 316(a) of the CWA specifies that industrial, municipal, and other facilities must
obtain permits if their discharges go directly to surface waters. Industries responsible for
point-source dischargers of heated water can obtain a variance from state water quality
standards if the industry can demonstrate compliance with thermal criteria by
documenting the maintenance of balanced indigenous populations (BIP) of aquatic life in
the vicinity of its discharges. As required by the NPDES permit (AL0022080), BFN is to
provide “necessary technical data and relevant information to include supplemental data
collected within the life of the permit to support the existing variance.” In response to
this requirement, and after discussions with ADEM and the U.S. Fish and Wildlife
Service (USFWS), the TVA proposed use of its VS monitoring program, fish and benthic
macroinvertebrate community data and analyses in its 1999 NPDES permit application.
This method provides both a cost-effective and thorough means by which to evaluate
aquatic communities in Wheeler Reservoir upstream and downstream of BFN discharge
through the current permit cycle. Based on the results from this study from 1992 to
present (Dycus and Baker 2000), it can be concluded that the operations of BFN under
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the current thermal limitations has not had a significant impact on aquatic communities
of Wheeler Reservoir (Baxter and Gardner 2003).

Response of fish and other aquatic life to elevated temperatures found in power plant
discharges can range from acute, which includes immediate disability and death; to
chronic or low level, which may include physiological or behavioral responses such as
changes in spawning, migration, or feed behaviors. Since the discharge diffusers at
BFN are located such that fish do not become trapped in areas of elevated
temperatures, acute impacts are highly unlikely. TVA studies have documented that
thermal releases from BFN have not had a significant impact on the aquatic community
of Wheeler Reservoir (TVA, 1983; Baxter and Buchanan, 1998; Baxter and Gardner,
2003).

In-river temperatures at the end of the mixing zone will remain within NPDES permitted
limits, thus heat shock impacts are not anticipated.

Information and Analysis Content

Sufficient information should be provided to the NRC to allow the reviewer to put in
perspective the loss of fish and shellfish to heat shock, not only in terms of the overall
numbers of eggs, larvae, juveniles, and adults in the water body, but also in terms of the
numbers of adult fish and shellfish that these losses represent. Existing and potential new
measures to mitigate heat shock losses should also be fully described, and the effects of
these measures should be estimated. The following process for developing and presenting
information should be used.

1. Document any consultations with regulatory agencies ... and resource agencies ...
regarding the issue of heat shock. Provide copies of any NPDES permits and Clean Water
Act Section 316(a) determination. If a current NPDES permit relative to thermal discharges
and/or a current Section 316(a) variance from State water temperature standards do not exist,
discuss the outstanding issues. If consultation with regulatory and resource agencies
indicates concerns about only one or a few aquatic species, the information and analysis
required in the following items may be restricted to only that needed to address effects on
those species. Identify and unambiguously define the resource or resources of concern.

Consultations with regulatory and resource agencies have focused on the BFN’s thermal
variance monitoring program. BFN currently operates under a thermal variance granted
by the ADEM permitting thermal discharges up to 90° F with a maximum temperature
rise of 10°F. A three-phase monitoring program was initiated in 1985 to evaluate the
effects of the revised thermal discharge limitations on selected fish populations in
Wheeler Reservoir, particularly the reproductive success and distribution of sauger
(Stizostedion canadense). Annual cove rotenone sampling collected from 1969 to 1997,
as a part of BFN pre-operational and operational monitoring, was used to monitor total
fish standing stocks in Wheeler Reservoir.

Buchanan (1990) reported results of Phase | (larval fish sampling to estimate annual
reproductive success of sauger), Phase II-A (evaluation of seasonal and spatial
distribution of adult sauger) and Phase Il (annual cove rotenone sampling which is used
to monitor fish standing stocks). Baxter and Buchanan (1998) presented results of
Phase II-B (determination of temperature preferences of adult sauger in the vicinity of
BFN during annual extreme ambient water temperatures) and an update of Phase Il
which included cove rotenone historical and statistical analysis).
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2. From Chapter 2 of the ER, describe the fish and shellfish resources in the vicinity of the
plant that are susceptible to heat shock. Include lists of species and estimates of the numbers
of fish and shellfish in the water body that are susceptible to heated discharges. The
distribution and value of commercial and sport fisheries should be discussed. Locations of
important fish and shellfish habitats (e.g., spawning areas, nursery grounds, feeding areas,
wintering areas, and migration routes) should be fully described. The important habitats that
could be affected by thermal discharges should be identified.

Refer to section 4.1.1 which describes the fish and shellfish resources found in Wheeler
Reservoir.

Response of fish and other aquatic life to elevated temperatures found in power plant
discharges can range from acute, which includes immediate disability and death to
chronic or low level, which may include physiological or behavioral responses such as
changes in spawning, migration, or feed behaviors. Since the discharge diffusers at
BFN are located such that fish do not become trapped in areas of elevated
temperatures, acute impacts are highly unlikely. TVA studies have documented that
thermal releases from BFN have not had a significant impact on the aquatic community
of Wheeler Reservoir (TVA, 1983; Baxter and Buchanan, 1998; and Baxter and Gardner,
2003).

Discharge temperatures will remain within the NPDES permit limits; thus, heat shock
impacts are not anticipated.

3. From Chapter 3 of the ER, describe the cooling system, including heated water discharge
rates, the flow rates or volume of the water body into which heated water is discharged,
and the location of heated water discharge. The discharge structure and any structural or
operational measures used to reduce heat shock to fish and shellfish should be described in
detail. The location, temperatures, and areal extent of the heated discharge plume should
be described; all techniques used to estimate these parameters (e.g., temperature
monitoring, simulation monitoring) should be reported.

Potential thermal effects on Wheeler Reservoir were examined using a near-field
hydrothermal model of the discharge mixing zone and a far-field water quality model of
Wheeler Reservoir. A brief description of each model is provided herein, followed by key
results for the restart of Unit 1.

The assessment of near-field impacts focused on requirements for water temperature as
given in the plant NPDES permit. The evaluation was performed using a hydrothermal
model that simulates the operation of the plant and computes the temperature at the
five-foot (compliance) depth at the downstream end of the diffuser mixing zone. The
model was developed by TVA and has been used on several occasions to evaluate the
near-field mixing of waste heat from BFN in Wheeler Reservoir (TVA 1980b, TVA 1983,
TVA 1986, Bechtel 1991).
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The input for the hydrothermal model includes the upstream ambient river temperature
at the five-foot depth, wet bulb temperature, and river flow. Historical hourly data were
used for all the input requirements. The river temperature and wet bulb temperature
were obtained from monitoring stations at the site. The river flow at BFN was computed
from an unsteady flow model of Wheeler Reservoir based on measured hourly releases
from Guntersville Dam, located 55 miles upstream, and Wheeler Dam, located 19 miles
downstream (TVA, 1977). The compliance model computes the temperature of the
discharged condenser cooling water (CCW) for each unit based on the ambient river
temperature, wet bulb temperature, and unit load. The temperature at the five-foot depth
at the downstream end of the mixing zone is then computed using an algorithm that
estimates the dilution of the CCW discharge as it is released in the river through the
plant submerged multiport diffusers. The dilution algorithm was developed based on
work by the Massachusetts Institute of Technology and TVA (MIT 1973, Stolzenbach
1975, and TVA 1972c).

The hydrothermal model simulates operation of the cooling towers if they are needed to
maintain compliance with the NPDES temperature limits. If temperatures are so high
that the towers are insufficient for cooling, the model also simulates reduced generation
of the units (i.e., derates). The output from the model includes not only the computed
downstream temperature and related NPDES compliance parameters, but also the
frequency, duration, and amount of energy lost for cooling tower operation and unit
derates.

The far-field impacts were evaluated using BETTER, a two-dimensional reservoir water
quality model (Bender et al., 1990). The model calculates the flow exchange among
elements of a two-dimensional array of boxes representing the reservoir geometry. A
heat budget including wind mixing and convective cooling simulates the seasonal
patterns of a warm surface wedge and cold bottom water. The model calculates
dissolved oxygen concentrations based on biochemical oxygen demand (BOD),
ammonia, sediment oxygen demand (SOD), surface reaeration, and photosynthesis and
respiration from algae. The model produces a seasonal pattern of DO throughout the
reservoir

In the far-field model the reservoir was segmented longitudinally based on sampling
locations and transition zones between reasonably homogeneous segments of the
reservoir. Element volumes and conveyance area tables were determined from cross-
sectional surveys, maps, and sediment ranges, adjusted to preserve the correct volume-
elevation relationship. For each element, the model determines volume, downstream
conveyance area, and surface interfacial area at each time step. Water quality in each
volume element is assumed to be fully mixed and a set of volume-averaged
concentrations is calculated at each time step for the element. Thus, model results are
more likely to be representative of main channel areas rather than overbank areas. Due
to the coarse geometry used in the BETTER model, the model cannot adequately
simulate near-field effects such as patches of hot water or pockets of high BOD water
normally found immediately below a point source.

The input for the far-field model includes meteorology, hydrology, and inflow water
quality. The hourly meteorology observed at the airport in Huntsville, Alabama was used
for the assessment. Hourly releases at Guntersville and Wheeler Dams and Wheeler
headwater elevation were used to determine the river flow in Wheeler Reservoir.
Computed hourly release water quality at the upstream Guntersville Dam was used as
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the inflow water quality. Hourly BFN thermal discharges (i.e., effluent flow and
temperature) were computed by the BFN near-field scheduling model and incorporated
as a point source in the water quality model.

Simulations with the near-field hydrothermal model were conduced for the period 1985
through 2002, excluding years 1989 and 1990 for which no river ambient temperature
data are available (Harper, 2003). This period of record was selected because it more
closely represents the expected future manner of operation of Wheeler Reservoir. The
results of the near field modeling are given in Table E.4-5. In addition to the period 1985
through 2002 (without 1989 and 1990), results also are given for 1988, one of the hottest
and driest years in the period of analyses. Simulations were performed for three cases:
all three units operating at 100 percent (i.e., original power level), Units 2 and 3
operating at 120 percent power level (i.e., no Unit 1 operation), and all three units
operating at 120 percent power level. In the simulations it is assumed that sufficient
cooling tower capacity would be supplied in each case to routinely maintain the instream
thermal limits in the current NPDES permit. If extremely hot and dry conditions should
make it impossible for the cooling towers to meet the NPDES thermal limits, the plant
would be de-rated to remain in compliance. For the case with the operation of Units 2
and 3 at 120 percent, the maximum flow rate for the once through Condenser Circulating
Water system is approximately 2,114 MGD (actual annual average flow rates are slightly
lower due to outages). With the restart of Unit 1 the maximum flow rate for all three units
will increase to approximately 3,171 MGD. No changes are expected in the plant intake
system to accommodate the flow rate for all three units.

The following results are emphasized in Table E.4-5:

o Due to the higher power level per unit, the water temperature at the discharge
point of the cooling system is higher for Units 2 and 3 operating at 120 percent
power compared to the original operation of the plant with three units at 100
percent power. The water temperature at the discharge point would be
essentially the same for three-unit operation at 120 percent power as for
operation of Units 2 and 3 at 120 percent power, due to the proportional increase
in cooling water flow.

e The mean temperature at the edge of the mixing zone for Units 2 and 3 at 120
percent power, 69.2°F, is basically the same as that of the original plant
operation with all three units at 100 percent power, 69.1°F. However, with all
three units at 120 percent power, the total amount of heat added to the river will
be higher, increasing the mean water temperature at the edge of mixing zone to
about 69.6°F. The model indicates a maximum day temperature at the edge of
the mixing zone of 90.3°F with two Units 2 and 3 operating at 120 percent and
90.3°F with all three units operating at 120%. These values are in excess of the
NPDES limit of 90°F because the natural, upstream ambient temperature is in
excess of 90°F. The NPDES permit allows operation of the plant with the
temperature at the edge of the mixing zone in excess of 90°F, if this temperature
does not exceed the upstream ambient temperature. That is, the temperature
rise must be zero. The model result showing a 0.1 °F higher maximum day
temperature with three units operating at 120 percent power (i.e., 90.4°F vs.
90.3°F) indicates that some additional de-rating above that simulated in the
model will be needed to provide a zero temperature rise above the upstream
ambient.
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¢ Model results showed that with Units 2 and 3 operating at 120 percent power, the
cooling towers will be used approximately 5.3 percent of the time and derating
will be required approximately 0.10 percent of the time (i.e., 6.2 days over the 16
year of simulation). With all three units at 120 percent power, use of the cooling
towers will increase to approximately 7.2 percent of the time and derating will
increase to approximately 0.29 percent of the time (i.e., 17.0 days over the 16
year simulation).

Table E.4-5 — Summary of Wheeler Reservoir Water Quality Near-Field
Computer Model Results for Equivalent Weather Years 1985-1988, 1991-2002"

Case 1. All Three Units Operating at 100%® (Original 6 Cooling Towers)

Years Discharge Point Edge of Mixing Zone Percent of Time
Min.  Mean. Max. Min. Mean Max. | Towers Derate
1985-2002 539 874 113.7 | 364 691 90.3® | 58 0.35
1988 59.7 6.2 1111 | 42.0 68.9 89.7 7.2 0.00
Case 2. Units 2 and 3 Operating at 120%"® (Existing 5 Cooling Towers)
Years Discharge Point Edge of Mixing Zone Percent of Time
Min. Mean  Max. Min. Mean Max. | Towers Derate
1985-2002 582 920 1191 | 359 69.2 90.3® | 53 0.11
1988 64.1 90.7 1164 | 41.6 69.0 89.4 6.6 0.00
Case 3. All Three Units Operating at 120%(4) (Existing 5 Towers Plus One New
Tower)
Years Discharge Point Edge of Mixing Zone Percent of Time
Min. Mean  Max. Min. Mean Max. | Towers Derate
1985-2002 58.2 918 1174 | 373 69.6 90.3 7.2 0.29
1988 64.1 90.6 1164 | 425 69.6 90.0 9.0 0.10

'Based on modeling analysis of hydrological and meteorological conditions for the years
indicated (Harper 2003). 1989-1990 model results were omitted because historical

meteorological data were not available.
’Includes six original 16-cell Ecodyne cooling towers.
*Includes four original 16-cell Ecodyne cooling towers and one 16-cell Balcke-Durr cooling

tower.

*Includes four original 16-cell Ecodyne cooling towers, one 16-cell Balcke-Durr cooling tower,

and one 20-cell Balcke-Durr cooling tower.

*Some additional plant derating would be required to prevent positive instream temperature
rises during occurrences of 24-hour averaged downstream temperature in excess of 90 °F.

Figure E.4-4 compares the model results for weather year 1988 under the case with

Units 2 and 3 at 120 percent power and all three units at 120 percent power.

In both

cases, the maximum temperature at the edge of the mixing zone was maintained below
90.0 °F using cooling towers and plant derates. Figure E.4-4 also shows that the 1988
projected instream temperature rise ranged from 1.2 °F to 7.6 °F (i.e., the rise between
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the ambient river temperature upstream of the plant and the river temperature at the
downstream edge of the mixing zone).

Maximum Daily Temperature at the Edge of the Mixing Zone - 1988
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Figure E.4-4 — Water Temperatures for Two-Unit and Three-Unit Operation, 1988
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Results from the two-dimensional, far-field model provide estimates of the thermal
effects on reservoir water temperatures (i.e., beyond the plant mixing zone), dissolved
oxygen (DO) concentrations, and eutrophication (Shiao, et al.,, 1993). The model was
run for six years, 1987-1994, excluding years 1989 and 1990, for the reason previously
mentioned. This time-frame included a range of operating conditions, including severely
hot and dry years, a relatively cold and wet year, and a year of approximately average
conditions. Results of the far-field analysis are shown in Table E.4-6 for three reservoir
segments: upstream of BFN (TRMs 295.9-294.0), downstream of BFN (TRMs 294.0-
291.8) and the reservoir forebay (TRMs 280.7-274.9), which is downstream of BFN and
upstream of Wheeler Dam. The following results are emphasized:

o Over the six-year simulation, the far field model predicts an increase in the mean
reservoir temperature in the forebay segment from approximately 65.8°F to
66.4°F as Unit 1 is added to Units 2 and 3, all at 120 percent of the original
power. For all three units operating at 100 percent original power, the six-year
mean water temperature predicted at the reservoir forebay segment was 66.1°F.
Thus, the proposed restart of Unit 1 at 120 percent power represents an increase
of 0.3°F compared to all three units operating at their original power level and an
0.6°F increase compared to two units operating at 120 percent power. Six-year
means of the predicted water temperatures for July and August show a similar
trend for the reservoir forebay segment.

e The maximum daily temperature (i.e., the warmest daily average river
temperature) over the six-year simulation period predicted for the reservoir
forebay ranged from 90.6°F to 90.7°F for all three cases for the years modeled.
Thus, the maximum daily temperature downstream of BFN at the reservoir
forebay would not be expected to change significantly with the proposed addition
of Unit 1 at 120 percent of power.

e The six-year far-field analysis of algal and DO concentrations upstream of the
plant and in the reservoir forebay were essentially unchanged under all three
operating cases. Thus, significant changes in algal and DO concentrations
would not be expected with the proposed addition of Unit 1 at 120 percent power.

Based on these results, as long as the plant maintains compliance with the NPDES
regulatory requirements for thermal effects, operation of all three units at 120 percent of
original power is expected to have an insignificant effect on reservoir stratification, DO
concentrations, eutrophication, and cumulative impacts.
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4. Provide estimates, on a daily, monthly, and annual basis, of the species and numbers of
fish and shellfish susceptible to heat shock.

TVA studies have documented that thermal releases from BFN have not had a
significant impact on the aquatic community of Wheeler Reservoir (TVA, 1983, Baxter
and Buchanan, 1998 and Baxter and Gardner 2003).

Discharge temperatures will remain within the NPDES permit limits; thus, heat shock
impacts are not anticipated

5. Provide estimates of the mortality of heat-shocked fish and shellfish.

TVA studies have documented that thermal releases from BFN have not had a
significant impact on the aquatic community of Wheeler Reservoir (TVA, 1983, Baxter
and Buchanan, 1998 and Baxter and Gardner 2003).

Discharge temperatures will remain within the NPDES permit limits; thus, heat shock
impacts are not anticipated

6. Provide estimates of the numbers of adult fish and shellfish that are lost to the water body
because of heat shock. Provide full documentation of analytical or modeling techniques that
were used to extrapolate localized heat shock losses to resulting long-term, far-field effects.
As appropriate, express these "equivalent adult" losses in terms of the total estimated
numbers of adults in the water body and commercial and recreational harvests.

TVA studies have documented that thermal releases from BFN have not had a
significant impact on the aquatic community of Wheeler Reservoir (TVA, 1983, Baxter
and Buchanan, 1998 and Baxter and Gardner 2003).

Discharge temperatures will remain within the NPDES permit limits; thus, heat shock
impacts are not anticipated

7. If aquatic resources have been monitored, provide an analysis of time trends in the data
that might indicate whether fish and shellfish populations have increased, decreased, or
remained stable during the initial period of operation. Possible causes for these time trends
should be discussed.

Refer to section 4.1.1 which describes the fish and shellfish resources found in Wheeler
Reservoir. Results of operational monitoring (Buchanan, 1990; Baxter and Buchanan,
1998; Baxter and Gardner, 2003) of Wheeler Reservoir fish and macroinvertebrate
community indicated no adverse impacts from thermal discharges in the vicinity of BFN.
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8. Identify and, to the extent possible, quantify losses of fish and shellfish from other sources
(e.g., other water withdrawals and discharges, temperature and water quality problems,
entrainment and impingement) in order to assess possible cumulative effects of heat shock
losses when combined with other losses.

Refer to section E.4.2 Entrainment of Fish and Shellfish in Early Life Stages and Section
E.4.3 Impingement of Fish and Shellfish.

9. Describe mitigation measures that have been used to reduce the adverse impacts of heat
shock during the initial license period. Describe additional mitigation measures that could be
used during the license renewal period and their expected effects on heat shock losses.
Identify mitigation measures that will be implemented, and briefly explain the rationale for not
implementing any measures that were considered but rejected.

TVA studies have documented that thermal releases from BFN have not had a
significant impact on the aquatic community of Wheeler Reservoir (TVA, 1983, Baxter
and Buchanan, 1998 and Baxter and Gardner, 2003).

Discharge temperatures will remain within the NPDES permit limits; thus, heat shock
impacts are not anticipated.
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E.4.5 GROUNDWATER USE CONFLICTS (PLANT USING >100
GPM OF GROUNDWATER)

This section applies to plants that use more than an annual average of 100 gpm (6 L/s) of
ground water. Table B-1 reports that

Plants that use more than 100 gpm may cause ground-water use conflicts
with nearby ground-water users.

Specifically, 10 CFR 51.53(c)(3)(ii)(C) requires in part that

If the applicant's plant ... pumps more than 100 gallons (total onsite) of
ground water per minute, an assessment of the impact of the proposed action
on ground water must be provided.

This issue is discussed in Section 4.8.1 of NUREG-1437. This section provides guidance to
the applicant for identification and assessment of the environmental impacts of ground-water
withdrawal and use during the license renewal period. If the applicant can provide withdrawal
records or other evidence that the plant does not pump more than an annual average of 100
gpm (6 L/s) of ground water, the ER should note this fact, and no additional information is
needed on this issue.

There is no (<100 gpm) groundwater use by BFN, and site dewatering wells have been
inactive since the 1980s. All wells existing on the BFN site are used for environmental
monitoring purposes only.

Currently, groundwater is not used by BFN, no groundwater use is anticipated during the
renewed license period, and site dewatering wells have been inactive since the 1980s.
Although excavations that penetrate the water table may require temporary construction
dewatering (< 100 gpm), drawdowns would be temporary and of negligible magnitude to
impact off-site private water supplies. No adverse groundwater use impacts are
anticipated.
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Information and Analysis Content

If the plant pumps more than an annual average of 100 gpm, the following information and
analyses should be provided to assess the magnitude and significance of potential ground-
water use conflicts during operation.

1. A description of all groundwater aquifers potentially impacted by operation of on-site wells,
including approximate areal extent, thickness, porosities, and hydraulic conductivities of
aquifer strata. The descriptions should discuss significant uncertainties and inhomogeneities.

2. A description of existing and known future off-site and on-site wells, including average
flowrate, peak flowrate, water use, and completion depth.

3. Maps of steady-state piezometric surfaces estimated with on-site and off-site wells at peak
pumpage, average pumpage, and no pumpage. These maps should indicate the location of
all wells and should annotate each offsite well with the drawdown of the piezometric surface
attributable to the onsite wells and with the drawdown of the piezometric surface attributable
to the offsite wells. Describe the methods of analysis, including assumptions used.

4. A description of existing and known future water rights (including Native American ftribal
water rights).

5. A description of any wetlands in the vicinity that might be impacted by a lowered watertable.

6. An evaluation of the significance of present and future effects of onsite withdrawal on offsite
wells and an assessment of the need for mitigation measures to reduce the adverse impacts,
if any.

7. If a need for mitigation measures is found, discuss possible measures and whether they will
be implemented.

This issue is not applicable since there is no (<100 gpm) groundwater use at BFN.
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E.4.6 GROUNDWATER USE CONFLICTS (PLANTS USING
COOLING TOWERS WITHDRAWING MAKE-UP WATER
FROM A SMALL RIVER)

This section applies to plants using cooling towers withdrawing makeup water from a small
river. Table B-1 reports that

Water use conflicts may result from surface water withdrawals from small
water bodies during low flow conditions which may affect aquifer recharge,
especially if other ground-water or upstream surface water users come on
line before the time of license renewal.

Specifically, 10 CFR 51.53(c)(3)(ii)(A) requires in part that

If the applicant's plant utilizes cooling towers . . . and withdraws make-up
water from a river whose annual flow rate is less than 3.15 x 10" ft3/year
(9 x 10" m®/year) . . . . The applicant shall also provide an assessment of the
impacts of the withdrawal of water from the river on alluvial aquifiers during
low flow.

This issue is discussed in Section 4.8.1.3 of NUREG-1437.

If the applicant can provide evidence in the ER that its plant does not withdraw cooling tower
make-up water from a small river [annual flow rate less than 3.15 x 10" ﬂ3/year
(9 x 10™ m®/year)], no additional information is needed on this issue.

This issue is applicable to BFN because the plant uses cooling towers and withdraws
makeup water from the Tennessee River, which has an average unregulated stream
flow at Wheeler Dam of 1.57 x 10" ft*/year (49,800 cfs) and is therefore categorized as
a small river.

Information and Analysis Content

If the plant withdraws cooling tower make-up water from a small river, the following
information and analyses should be provided to assess the ground-water use conflicts during
operation.

1. A description of alluvial aquifers near the site that could be affected by surface-water
withdrawal, including approximate areal extent, thickness, porosities, and hydraulic
conductivities of aquifer strata.

Although, shallow groundwater at BFN can occur within unconsolidated terrace deposits of
alluvial origin, the terrace deposits are not recognized as an aquifer at the site. This is
primarily due to the limited permeability and spatial extent of the terrace deposits.
Therefore, there are no groundwater use conflicts associated with surface water
withdrawals during low flow conditions which may affect aquifer recharge.
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2. A description of existing and known future off-site and on-site wells, including average flow
rate, peak flow rate, water use, and completion depth.

This is not applicable since there are no existing or proposed off-site or on-site
groundwater supply wells.

A total of 18 environmental monitoring wells have been installed at the BFN site since
1980 and groundwater level measurements were initially monitored on a monthly basis.
These wells are not used for groundwater supply.

Although an original plant bedrock monitoring well (well 7) was located about 100 feet
southwest of pond A (between the pond and the river), it was destroyed when the
Ecolochem building was constructed.

An off-site well survey was conducted in May 1995 to identify groundwater supplies
within a two-mile radius of the BFN site and this information is provided by TVA (1999).
The closest known public groundwater supply (Limestone County Water System, Well
G-1) resides approximately two-miles north of BFN (ADEM, 2001). There is no
groundwater use by BFN (< 100 gpm), and site dewatering wells have been inactive
since the 1980s. All wells at the site are used for environmental monitoring purposes
only.

3. Maps of steady-state piezometric surface estimated with on-site and off-site wells at peak
pumpage, average pumpage, and no pumpage. These maps should indicate the location of
all wells, and each offsite well should be annotated with the drawdown of the piezometric
surface attributable to the onsite wells and with the drawdown of the pieziometric surface
attributable to the offsite wells.

This is not applicable since there is no (<100 gpm) ground water use at BFN.

4. A description of existing and known future water rights (including Native American tribal
water rights).

Rights to “use” of groundwater at BFN were acquired by ownership of property overlying
aquifers. There are no future water rights to groundwaters underlying BFN (including
Native American tribal rights).
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5. A description of any wetlands in the vicinity that might be impacted by a lowered water
table.

The water regimes of the onsite wetlands include temporary and seasonal saturation
and inundation resulting from precipitation, surface runoff, and seasonal high water
tables. During periods of low precipitation and low water tables in the late summer and
early fall, it is likely that these wetlands contain only limited areas of inundation or
saturation, or are dry.

6. An evaluation of the significance of present and future effects of onsite withdrawal on offsite
wells and wetlands, and the need for mitigation measures to reduce the adverse impacts.

Currently, groundwater is not used by BFN, no groundwater use is anticipated during the
renewed license period, and site dewatering wells have been inactive since the 1980’s.
Since any shallow groundwater drawdowns during construction would be temporary and
of negligible magnitude (4.3.7.2) and no adverse impacts to groundwater resources are
anticipated, no wetland impacts associated with lowered water tables are expected to
occur.

Activities potentially affecting groundwater resources would include foundation
treatment, excavation, and grading associated with new facilities. These facilities
include a mechanical draft cooling tower, a Dry Cask Storage Facility, a Modifications
Fabrication Building, and a permanent Administration Building. Although no
groundwater use is anticipated during construction, excavations that penetrate the water
table may require temporary construction dewatering. Therefore, transient impacts to
groundwater resources from dewatering activities might be expected to produce
localized and temporary reductions in the groundwater table. Although several water
supplies are known to exist in the area, the only water supply identified close to BFN
was Limestone County Water System Well G-1, more than two miles north of the
proposed project site. Any groundwater drawdown impacts associated with plant
construction dewatering would be temporary and of negligible magnitude due to the
limited excavation depths, the relatively short duration of facility construction, and the
distance of neighboring wells.

Excavation and grading associated with construction of the new facilities would result in
permanent displacement of shallow soils above the water table. However, the long-term
impact of these activities on groundwater resources would be negligible for all facility
configurations given the limited depth and area of disturbance. The areas proposed for
the mechanical draft or hyperbolic cooling towers are underlain by weathered Tuscumbia
limestone and Fort Payne chert bedrock that might require foundation treatment for
stabilization. Although permanent local impacts to groundwater levels and movement
might be experienced from foundation treatment, the long-term impacts of these
activities on groundwater resources would be negligible for the new cooling tower
configuration given the limited area of disturbance.

A secondary construction concern is associated with potential contaminant releases
during construction activities. The potential contaminants are primarily fuels, oils, and
solvents used for operation and maintenance of vehicles and equipment. However, this
potential risk would be lessened by careful handling and proper disposal of potential

Page E-165



December 2003 BFN Units 1, 2, and 3 LRA
Appendix E — Environmental Report

contaminants according to BMP guidelines. Possible BMP measures include careful
handling and proper disposal of contaminants according to guidelines of the BFN Spill
Prevention, Control and Countermeasure Plan.

No adverse impacts to groundwater resources are anticipated from operation and
maintenance of new facilities through the renewed license period.

Effluent discharges from plant systems such as yard drains, station sumps, and sanitary
wastewater would not be expected to change significantly during three-unit operation
through the renewed license period. Considering that the plant wastewater lagoons and
sedimentation ponds possess clay and Hypalon liners, respectively, no impacts to
groundwater resources are anticipated. The changes in pond/lagoon discharges to the
river would remain within the bounding conditions established in the NPDES. These
permits are renewed every five years and this helps to ensure that no changes have
been made to the facility that would alter aquatic impacts and that no significant adverse
impacts have occurred.

7. Possible mitigation measures, if they are needed, and whether they will be implemented.

No mitigation measures are needed.
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E.4.7 GROUNDWATER USE CONFLICTS (PLANTS USING
RANNEY WELLS)

This section applies to plants using Ranney wells for cooling tower make-up water. This
section provides guidance to the applicant on identification and assessment of the
environmental impacts of ground-water withdrawal and use during the license renewal period.
If the plant does not use Ranney wells, the ER should note the fact without further discussion.

This issue is a combination of two related issues discussed in Section 4.8.1 of NUREG-1437.

Table B-1 reports that

Ranney wells can result in potential ground-water depression beyond the site
boundary. Impacts of large ground-water withdrawal for cooling tower makeup at
nuclear power plants using Ranney wells must be evaluated at the time of application
for license renewal.

Specifically, 10 CFR 51.53(c)(3)(ii)(C) requires in part that
If the applicant's plant uses Ranney wells . . . an assessment of the impact of the
proposed action on ground-water use must be provided.

If the plant does not use Ranney wells, this fact should be noted in the ER and no further
information need be provided.

This issue of ground water use conflicts does not apply to BFN, because the plant does
not use Ranney wells and there are no future plans for construction of Ranney wells at
the site.
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E.4.8 DEGRADATION OF GROUNDWATER QUALITY

This section applies to plants at inland sites with cooling ponds.
Table B-1 notes that

Sites with closed-cycle cooling ponds may degrade ground-water quality. For
plants located inland, the quality of the ground water in the vicinity of the
ponds must be shown to be adequate to allow continuation of current uses.

Specifically, 10 CFR 51.53(c)(3)(ii)(D) requires that

If the applicant's plant is located at an inland site and utilizes cooling ponds,
an assessment of the impact of the proposed action on ground-water quality
must be provided.

This issue is discussed in Section 4.8.3 of NUREG-1437.

If the plant does not use cooling ponds or if the cooling ponds are adjacent to salt marshes,
the ER should note the fact and no further information need be provided.

In the strictest sense, this issue is not applicable to BFN because cooling ponds are not
used at the site. However, for completeness, other similar features at the BFN site are
described below.

Wastewater Lagoons. There is a series of three interconnected lagoons located north of
the switchyard that are used to provide secondary treatment for the plant's sanitary
wastewater. The lagoons were constructed using compacted clay and possess no
synthetic linings. There is no monitoring of lagoon influent. However, effluent is
discharged under the plant NPDES permit (DSN 013a(1)) that is monitored for flow, pH,
BODS, TSS, and fecal coliform. There are no groundwater monitoring wells installed in
the vicinity of these lagoons.

Sedimentation Ponds. There are two sedimentation ponds (Ponds A & B) located east
of the plant and adjacent to the end of the central perimeter (switchyard) drainage ditch.
These ponds are both lined with Hypalon Synthetic liners. The ponds receive reject
water from the Ecolochem Reverse Osmosis process used to generate demineralized
water for the plant, water discharged from the Diesel Generator building sumps, and
water from the Water Intake Building sump. Discharge from Pond A, the larger of the
two ponds, is permitted under an NPDES permit (DSN 013b). The pond is released on a
batch basis as needed, and the outfall is monitored for flow, pH, TSS and Oil and
Grease under the terms of the NPDES permit. Pond B has no outfall. When it fills,
effluent from Pond B is manually pumped to Pond A and released through the permitted
outfall. Piping and valves are provided to allow flexibility in filling either of the ponds.
There are no groundwater monitoring wells installed in the vicinity of these ponds.
Although an original plant bedrock monitoring well (well 7) was located about 100 feet
southwest of pond A (between the pond and the river), it was destroyed when the
Ecolochem building was constructed.

Effluent discharges from plant systems such as yard drains, station sumps, and sanitary
wastewater would not be expected to change significantly during three-unit operation
and through the renewed license period. Considering that the plant wastewater lagoons
and sedimentation ponds possess clay and Hypalon liners, respectively, no impacts to
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groundwater resources are anticipated. The changes in pond/lagoon discharges to the
river would remain within the bounding conditions established in the NPDES. These
permits are renewed every five years and this helps to ensure that no changes have
been made to the facility that would alter aquatic impacts and that no significant adverse
impacts have occurred.

Information and Analysis Content

If the plant uses cooling ponds and is not adjacent to salt marshes, the following information
and analyses should be provided to assess the presence and magnitude of ground-water
quality degradation during operation.

1. Cooling pond characteristics (e.g., liners or impermeable materials used, impermeable
soils) that would retard or prevent infiltration into local aquifers.

2. Types and concentrations of impurities in the cooling pond water and chemistry of soils
along pathways to local aquifers to determine whether cooling pond water can contaminate
the ground water.

3. Water quality and other characteristics of local aquifers that could be affected by infiltration
of cooling pond water.

4. Federal, State, and local ground-water quality requirements with emphasis on any changes
to these requirements that have occurred during the plant's initial license term and any
anticipated changes to those requirements during the license renewal term.

5. Identification and characterization of offsite ground-water users who could be affected by
the degradation of aquifers. Characterization should include locations and elevations of off-
site wells, their pumping rates, and the water needs of ground-water users.

6. A quantitative description of the cumulative effects of using closed cycle cooling ponds on
ground-water quality. This description should include maps of the contaminant plume.
Information should be provided on ground-water contamination existing at the time of license
renewal application and projected contamination during the license renewal period.

7. The mitigation measures proposed to avoid or minimize ground-water quality degradation
and the estimated impact of implementing those measures. Briefly explain the rationale for not
implementing any measures that were considered but rejected.

This issue is not applicable.
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E.4.9 IMPACTS OF REFURBISHMENT ON TERRESTRIAL
RESOURCES

Table B-1 notes that

Refurbishment impacts are insignificant if no loss of important plant and animal
habitat occurs. However, it cannot be known whether important plant and animal
communities may be affected until the specific proposal is presented with the license
renewal application.

Specifically, 10 CFR 51.53 (c)(3)(ii)(E) requires in part that

All license renewal applicants shall assess the impact of refurbishment and other
license-renewal-related construction activities on important plant and animal habitats.

This issue is discussed in Section 3.6 of NUREG-1437.

The applicant should describe in Chapter 3 of the ER any activities associated with license
renewal that will involve disturbance of any plant or wildlife habitat. If no area will be disturbed,
the fact should be noted in Section 4.2.9 of the ER, and no further discussion of the issue is
needed. Areas to be disturbed should be described in Chapter 2 of the ER with respect to (1)
the amount of land to be disturbed, (2) ecological characteristics of the habitat, (3) species of
plants and animals found in the area, and (4) the extent to which the habitat is unique. Note
that the information and analysis for this issue overlaps the information and analysis covered
in Section 4.10 of this guide for assessing impacts on threatened and endangered species.

There will be some disturbance of existing plant communities in conjunction with the
addition of a new cooling tower for three-unit operation, and the relocation of soil that
would accompany its construction. With respect to vegetation, any direct, indirect, or
cumulative impacts to the terrestrial ecology resources of the region are expected to be
insignificant as a result of these activities.

As part of the preparations for return to three-unit operation there will also be the
construction of three new facilities. These construction activities would result in the
removal of some early successional habitats in the vicinity of the existing facilities.

Because no intact native plant communities occur on lands to be disturbed by these
construction activities, and because introduced plant species are already present in
these areas, any direct, indirect, or cumulative impacts due to the establishment or
spread of introduced plant species are anticipated to be insignificant as a result of the
actions associated with these activities.
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As described earlier, most areas on BFN have been previously disturbed and provide
limited wildlife habitat. Terrestrial wildlife species found at BFN are generally common
and have widespread distributions. No uncommon wildlife communities or important
terrestrial habitats occur within, or immediately adjacent to, BFN.

Refurbishment for the return to three-unit operation will entail constructing a cooling
tower and new buildings. In addition, new spent fuel storage capacity is also being
constructed. Construction will take place near existing developed areas on BFN. In
some cases these areas are devoid of vegetation or otherwise contain disturbed, early
successional habitat. With respect to wildlife, any direct, indirect, or cumulative impacts
to terrestrial ecology resources, as a result of these activities, are expected to be
insignificant. This construction would not significantly contribute to the spread of
invasive terrestrial animals in the vicinity.

No wetlands meeting USACE parameters for federal jurisdictional wetlands, and no
wetlands identified by the National Wetland Inventory (NWI), occur on any portion of the
sites proposed for construction and excavation or disposal of spoil materials. Therefore,
there would be no impacts or effects upon wetlands in the proposed project area under
any of the alternatives.

Following the return to three-unit operability, no further construction activities are
expected to be needed for continuing operation through the renewed license period.

If any license renewal activity will disturb any plant or wildlife habitat, the following information
and analyses should be provided.

1. The applicant should determine whether any of the plant and animal species are important.
Important species are those that either (1) have high public interest or economic value or both
or (2) may be critical to the structure and function of the ecosystem or provide a broader
ecological perspective of an area. Important habitats are defined as those that support
important species. Specific guidance on identifying important species to be evaluated is found
in "U.S. Fish and Wildlife Service Mitigation Policy; Notice of Final Policy." Federal, State, and
regional government agencies with jurisdiction over biological resources, and organizations
concerned with such resources like the State office of The Nature Conservancy, should be
consulted to assist with the identification of important species and habitats. If no important
species is identified, the basis for this finding should be summarized in Section 4.2.9 of the
ER, and no further discussion of this issue is needed.

No uncommon terrestrial communities or otherwise unusual or sensitive vegetation
occur on or immediately adjacent to the lands to be disturbed by activities associated
with recovery of Unit 1 and returning to three-unit operation. No further land disturbance
is anticipated for continuing operation through the renewed license period.
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2. If important plant or animal species are identified, the significance of the loss in population
of the species should be assessed with respect to local, regional, and national social,
economic, and ecological value.

Because no rare or uncommon communities of plants or animals exist on the site,
activities associated with the return to three-unit operation would not result in adverse
impacts to any uncommon wildlife or their habitats. No further disturbance of habitats is
anticipated for continuing operation through the renewed license period.

3. Mitigation measures that are proposed, considered, or adopted to minimize the adverse
impacts should be described. Briefly explain the rationale for not implementing any measures
that were considered but rejected. Further guidance on determining the appropriate level of
mitigation and methods for accomplishing mitigation can be found in the U.S. Fish and Wildlife
Service Mitigation Policy (46 FR 7644, January 23, 1981).

No mitigation measures are needed.
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E.4.10 THREATENED OR ENDANGERED SPECIES

Table B-1 notes that

Generally, plant refurbishment and continued operation are not expected to
adversely affect threatened or endangered species. However, consultation
with appropriate agencies would be needed at the time of license renewal to
determine whether threatened or endangered species are present and
whether they would be adversely affected.

Specifically, 10 CFR 51.53(c)(3)(ii)(E) requires, in part, that

... Additionally, the applicant shall assess the impact of the proposed action
on threatened or endangered species in accordance with the Endangered
Species Act.

This issue is discussed in Sections 2.3.6, 3.9, and 4.1 of NUREG-1437.

In accordance with Section 7 of the Endangered Species Act (ESA) of 1973, as amended (16
USC 1531 et seq.), Federal agencies must review actions they undertake or support (such as
issuing permits and licenses) to determine whether they may jeopardize the continued
existence of an endangered species or their habitats. If such review reveals the potential for
adversely affecting listed or candidate species, the Federal agency must consult with the U.S.
Fish and Wildlife Service (FWS) or the National Marine Fisheries Service (NMFS), as
appropriate. The interagency cooperation provisions of Section 7 are implemented by the
FWS and the NMFS at 50 CFR Part 402. Further, Section 9 of the ESA prohibits certain
actions by a Federal agency, licensee, or potential licensee that may hurt an endangered
species or its habitat. The prohibited acts provisions of Section 9 are implemented at 50 CFR
17.31(a) and 17.71(a).

The applicant should determine whether the site and vicinity are within the range of listed
species, and if they are, an assessment is made of the extent to which refurbishment activities
associated with license renewal and continued plant operation are likely to jeopardize the
continued existence of those listed species or to result in the destruction or adverse
modification of critical habitat. If in compiling information and assessing the effects of license
renewal on threatened and endangered species a need arises to consult with either FWS or
NMFS, the prospective applicant should notify NRC so that the NRC can coordinate the
consultation. Three levels of consultation are identified in 50 CFR Part 402, Subpart B--
Consultation Procedures: (1) Early consultation (Sec. 402.11), (2) Informal consultation (Sec.
402.13), and (3) Formal consultation (Sec. 402.14). Most consultations are conducted
informally with Federal agencies. If a prospective applicant feels a need to discuss data
availability and interpretation with either FWS or NMFS, the NRC should be requested to
initiate informal consultation. The prospective applicant should request NRC to initiate early
consultation when, in developing information on threatened or endangered species, there is
reason to believe that an endangered species or a threatened species may be present in the
area affected by its project and that implementation of such action will likely affect such
species. Consultation, as defined in 50 CFR Part 402, may not always be needed to complete
this section of the ER. If the consultation process has not been initiated prior to submittal of
the ER, NRC will fulfill its consultation requirements in preparing the SEIS. Consultation
procedures are discussed in "Endangered Species Consultation Handbook: Procedures for
Conducting Consultation and Conference Activities Under Section 7 of the Endangered
Species Act," U.S. Fish and Wildlife Service and National Marine Fisheries Service, March
1998.
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Information and Analysis Content
The ER should include the following.

1. Reference should be made to threatened or endangered species, or candidate species,
and critical habitat that may be found on the site or in the vicinity of the site as identified in
Chapter 2; this should include the area within the applicant's transmission line corridor
identified in Chapter 2 as being constructed to connect the plant to the transmission system.
Reference should be made to any license renewal activities that will disrupt any natural areas
and to modifications to plant operation that may change the effect on the environment, as
identified in Chapter 3. If there has been early consultation with the FWS or the NMFS,
reference should be made to any resulting FWS or NMFS memoranda.

Terrestrial Animals

As reported earlier, five protected terrestrial animals are reported from Limestone
County, Alabama. Gray bats are not expected to occur on BFN; however, they likely
forage along the shoreline of the Tennessee River near BFN.

Due to the lack of suitable habitat, only one species, the Appalachian Bewick’s wren, a
state-listed protected species, may occur on BFN. If Appalachian Bewick’s wrens occur
in the area, activities associated with Unit 1 recovery and the return to three-unit
operation would not eliminate habitat for this species. Any impacts to this species, as a
result of these activities, would be temporary and localized; and therefore, insignificant.
The proposed license renewal has no additional associated activities and therefore
would not result in adverse impacts to any listed terrestrial animals or their habitats,
including the federally-endangered gray and Indiana bats.

Aquatic Animals

Five federally listed endangered aquatic species are known to occur in either the main
channel of the Tennessee River (Wheeler Reservoir) or its tributaries in the vicinity
(within a 15-mile radius) of BFN. Five state-listed species are also known to occur in this
area (Table E.4-7). An additional thirty-seven (37) federally or state-listed aquatic
animal species, such as the Orangefoot Pimpleback mussel (Plethobasus cooperianus),
the Cracking Pearly mussel (Hemistena lata), the Fine-Rayed Pigtoe mussel (Fusconaia
cuneolus), the Shiny Pigtoe mussel (F. cor), the Slackwater Darter (Etheostoma
boschungi), the Boulder Darter (E. wapiti), and the Alabama Blind Cave Shrimp
(Palaemonias alabamae) are known to occur in the general North Alabama area (i.e.,
Limestone, Lawrence, and Morgan Counties). None of these species are presently
known to exist in the vicinity of BFN.
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Table E.4-7 — Federally- and State-Listed Aquatic Animals

Recent
Record in
Federal State  the vicinity
Common Name Scientific Name Status Status of BFN?
SNAILS
Armored Snail Pyrgulopsis pachyta Endangered |Protected Yes
Slender Campeloma Campeloma decampi Endangered |Protected Yes
Anthony's River Snail Athearnia anthonyi Endangered |Protected Yes
Warty Rocksnail Lithasia lima - NOST Yes
Varicose Rocksnail Lithasia verrucosa - NOST -
MUSSELS
Rough Pigtoe Pleurobema plenum Endangered |Protected Yes
Pink Mucket Lampsilis abrupta Endangered |Protected Yes
Pink Papershell Potamilus ohiensis - NOST Yes
Spectaclecase Cumberlandia monodonta - Protected Yes
Orangefoot Pimpleback Plethobasus cooperianus | Endangered |Protected -
Ring Pink Obovaria retusa Endangered |Protected -
Fluted Kidneyshell Ptychobranchus Candidate | NOST -
subtentum
Slabside Pearlymussel Lexingtonia dolabelloides | Candidate |Protected -
Cumberland Monkeyface Quadrula intermedia Endangered |Protected -
Cracking Pearlymussel Hemistena lata Endangered |Protected -
Fine-Rayed Pigtoe Fusconaia cuneolus Endangered |Protected -
Tuberculed Blossom Epioblasma torulosa Endangered |Protected -
Pearlymussel torulosa
Cumberland Combshell Epioblasma brevidens Endangered |Protected -
Dromedary Pearlymussel Dromus dromas Endangered |Protected -
Birdwing Pearlymussel Lemiox rimosus Endangered| NOST -
Cumberland Bean Villosa trabalis Endangered| NOST -
Mountain Creekshell Villosa vanuxemensis - NOST -
Painted Creekshell Villosa taeniata - NOST -
Purple Lilliput Toxolasma lividus - NOST -
Monkeyface Quadrula metanevra - NOST -
Kidneyshell Ptychobranchus - NOST -
fasciolaris
Tennessee Clubshell Pleurobema oviforme - NOST -
Cumberland Moccasinshell  |Medionidus conradicus - NOST -
Pocketbook Lampsilis ovata - NOST -
Butterfly Ellipsaria lineolata - NOST -
Tennessee Pigtoe Fusconaia barnesiana - NOST -
Sheepnose Plethobasus cyphyus - Protected -
CRAYFISH
A Troglobitic Crayfish Cambarus veitchorum - NOST -
Troglobitic Crayfish Procambarus pecki - NOST -
Troglobitic Crayfish Cambarus jonesi - NOST -
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Table E.4-7 (cont.) — Federally- and State-Listed Aquatic Animals
Recent
Record in
Federal State  the vicinity
Common Name Scientific Name Status Status of BFN?
FISH
Tuscumbia Darter Etheostoma tuscumbia - Protected Yes
Spring Pygmy Sunfish Elassoma alabamae - Protected Yes
Slackwater Darter Etheostoma boschungi Threatened |Protected -
Boulder Darter Etheostoma wapiti Endangered |Protected -
Tuskaloosa Darter Etheostoma douglasi - NOST -
Paddlefish Polyodon spathula - NOST -
Southern Cavefish Typhlichthys - Protected -
subterraneus

State Status Codes:

Protected = Aquatic animals protected under official statutes by the state of Alabama.

NOST = Aquatic animals considered rare or sensitive by the state of Alabama, but having no
official listing status.

Two federally-listed mussel species known from the area, the Rough Pigtoe
(Pleurobema plenum) and the Pink Mucket (Lampsilis abrupta) historically occurred in
silt-free, stable gravel and cobble habitats in large river habitats throughout the
Tennessee River system (Parmalee and Bogan, 1998). These species are now
extremely rare and are primarily found in unimpounded tributary rivers and in the more
riverine reaches of the largely impounded mainstream Tennessee River. In Wheeler
Reservoir, most of the surviving large river habitat occurs upstream of BFN. All recent
records of these two species are from upstream of BFN (Ahlstedt and McDonough,
1993; Colaw and Carroll, 1982; Garner, 1998 and 2001; Gooch, et al., 1979; Henson
and Pryor, 1982; TVA Regional Natural Heritage Database, 2001; Yokely, 1998). It is
very unlikely that populations of these species exist in Wheeler Reservoir adjacent to or
downstream of BFN (Koch, 1999). Two state-listed mussels; Pink Papershell (Potamilus
ohiensis), and Spectaclecase (Cumberlandia monodonta), are also reported from the
Tennessee River upstream of BFN, and are not likely to be found downstream of BFN.

Three federally-listed endangered aquatic snails, Armored Snail (Pyrgulopsis pachyta),
Slender Campeloma (Campeloma decampi), and Anthony’s River Snail (Leptoxis
[=Athearnia] anthonyi), are restricted to tributary creeks to Wheeler Reservoir upstream
of BFN. No evidence exists to suggest that populations of these species exist in the
mainstem of the Tennessee River (Wheeler Reservoir) in the vicinity of BFN, or in
tributary streams downstream of BFN. One state-listed snail Warty Rocksnail (Lithasia
lima) is reported from tributary streams upstream of BFN, but is not likely to occur in the
mainstem Tennessee River adjacent to or downstream of BFN.

Two state-listed fish species; Tuscumbia Darter (Etheostoma tuscumbia) and Spring
Pygmy Sunfish (Elassoma alabamae), are known to occur in tributary streams upstream
of BFN. The Tuscumbia Darter was reported (in pre-impoundment surveys) from areas
along the Tennessee River in the vicinity of the BFN site that are now inundated by
Wheeler Reservoir. These populations are no longer believed to exist. Populations of
the Spring Pygmy Sunfish are known only from a few tributary streams upstream of
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BFN. No existing populations of Spring Pygmy Sunfish are known from tributary
streams downstream of BFN.

2. Reference should be made specifically to any adverse impacts on listed and candidate
threatened or endangered species or critical habitat found in the review of the topics in the
following 10 sections of this guide.

4.1.1 Instream Ecological Communities

4.1.2 Riparian Ecological Communities

4.2 Entrainment of Fish and Shellfish in Early Life Stages

4.3 Impingement of Fish and Shellfish

4.4 Heat Shock

4.5 Ground-Water Use Conflicts (Plants Using >100 gpm of Ground Water)

4.6 Ground-Water Use Conflicts (Plants Using Cooling Towers Withdrawing
Make-Up Water from a Small River)

4.7 Ground-Water Use Conflicts (Plants Using Ranney Wells)

4.8 Degradation of Ground-Water Quality

4.9 Impacts of Refurbishment on Terrestrial Resources

As described above, five listed species of animals are reported from Limestone County.
Activities associated with Unit 1 recovery and continuing three-unit operation through the
renewed license period would not result in adverse impacts to federally listed gray or
Indiana bats. Gray bats likely forage along the shoreline of the Wheeler Reservaoir,
adjacent to the nuclear plant. However, planned facility modifications (including
construction of the additional cooling tower) and renewal of the operating licenses
resulting in the continued operation of the nuclear plant would not affect this species
because gray bats only forage over aquatic habitats and their foraging areas would not
be altered by these activities. No suitable habitat for Indiana bats or the Tennessee
cave salamander exists on the project site. Some habitat suitable for the state-listed
Appalachian Bewick’s wren exists on the site; however, the planned modifications at the
site would not eliminate this habitat. Therefore, operation is expected to have no effect
on listed terrestrial species or their critical habitat.

As described above, there are five federally protected aquatic species in Wheeler
Reservoir in the vicinity of BFN, but these are found in habitats upstream of the plant.
During the three phases of BFN'’s thermal variance monitoring (1985-1998) and current
Vital Signs Monitoring programs, no threatened or endangered aquatic species were
found within the area affected by construction or operational changes at BFN as
proposed herein. The seven survey reports cited in section 3.11.1 support the
conclusion that either the activities associated with the return to three-unit operation or
the continued operation through the renewed license period would have no effect on the
species listed in Section 3.11.2.

No occurrences of rare (i.e., federal- or state-listed) plant species are known on or

immediately adjacent to the lands to be disturbed associated with the proposed action.
Therefore, no effects to rare plant species are anticipated.
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3. A determination should be made whether the information from items 1 and 2 can support a
conclusion either that there are no candidate, threatened, or endangered species or critical
habitat in the site vicinity or that there are no activities associated with license renewal or
changes in plant operating conditions that would adversely affect such species or critical
habitat, if present. If such a determination can be made, it should be documented in this
section, and no further analysis is required.

4. If the determination described in item 3 can not be made, an assessment of whether
license renewal is likely to affect endangered species should be made. The content of the
assessment should be guided by the content of a biological assessment suggested at 50 CFR
402.12(f). Early discussions with the State wildlife or fisheries agency, the State's Natural
Heritage Program, local field offices of the FWS or NMFS, and the State office of The Nature
Conservancy can provide useful information for designing the biological assessment. At this
point in the development of the ER, discussion with the FWS or the NMFS would constitute
either informal or early consultation, therefore the potential applicant should immediately
request guidance on the early consultation process from the NRC. As a result of consultation,
FWS or NMFS may require a biological assessment, especially if there are construction
activities involved in license renewal.

5. If the assessment supports a determination that license renewal will not adversely affect
listed or candidate species, the determination should be documented in this section.
Documentation should include a description of the assessment and contacts with government
agencies and private organizations. If a biological assessment is prepared, it should be
provided to the NRC for submittal to the FWS or the NMFS for review and issuance of a
preliminary biological opinion. Concerns raised by these agencies should be resolved, to the
extent possible, to minimize the potential for endangered species being an issue during the
NRC review and the FWS and NMFS review of the draft SEIS. The biological assessment
should be included in the Environmental Report, and the biological opinion should also be
included if it is available when the application is submitted.

6. If the biological assessment results in a determination of "may affect" listed species or
designated critical habitat, or if the FWS or NMFS does not concur in writing with a finding
that there will be no effects, or that the reasonably expected effects will be beneficial,
insignificant, or discountable, the NRC will initiate formal consultation with the FWS or the
NMFS in accordance with Section 7(a)(3) of the ESA. The applicant must participate fully in
the consultation and furnish NRC with any additional information or studies that may be
required. Requirements for formal consultation are given in 50 CFR 402.14 and in Chapter 4
of the Consultation Handbook. The status of consultation activities and findings, including a
biological opinion issued by FWS or NMFS prior to submittal of an application, should be
reported in the ER.

7. If a "jeopardy" opinion is issued, the applicant will be responsible for considering and
responding, through the NRC, to any reasonable and prudent alternatives identified in the
biological opinion. The response must be in accordance with the "incidental take" provisions
at 10 CFR 402.14(i).

Based on the discussions above, no activities associated with either the return to three-
unit operation or continuing operation through the renewed license period are
anticipated to adversely affect candidate, threatened, or endangered species or critical
habitat; and therefore, no further analysis is required.
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E.4.11 AIR QUALITY DURING REFURBISHMENT
(NONATTAINMENT AREAS)

Table B-1 states that

Air quality impacts from plant refurbishment associated with license renewal
are expected to be small. However, vehicle exhaust emissions could be
cause for concern at locations in or near nonattainment or maintenance
areas. The significance of the potential impact cannot be determined without
considering the compliance status of each site and the numbers of workers
expected to be employed during the outage.

Specifically, 10 CFR 51.53(c)(3)(ii)(F) requires that

If the applicant's plant is located in or near a nonattainment or maintenance
area, an assessment of vehicle exhaust emissions anticipated at the time of
peak refurbishment work force must be provided in accordance with the
Clean Air Act as amended.

The 1990 amendments to the Clean Air Act include a provision that no Federal agency may
support any activity that does not conform to a State Implementation Plan (SIP) designed to
achieve the National Ambient Air Quality Standards (NAAQS). On November 30, 1993, the
EPA issued a final rule implementing the new statutory requirements for this provision (58 FR
63214); the rule was effective January 31, 1994. The final rule requires that Federal agencies
prepare a written conformity analysis and determination for proposed actions in NAAQS
nonattainment or maintenance areas for which the total of the action's direct and indirect
emissions that contribute to criteria pollutants (i.e., ozone, carbon monoxide, sulfur dioxide,
nitrogen dioxide, lead, and particulate matter less than 10 microns in diameter) would exceed
threshold emission levels of 40 CFR 51.853(b).

The threshold emission levels serve as a screen to determine whether a conformity analysis
should be performed for a proposed action. The threshold emission levels range from 10 to
100 tons (9 to 91 metric tons) per year. The EPA considers it extremely unlikely that
emissions below the threshold emission levels would affect a nonattainment or maintenance
area. If the threshold emission levels are not exceeded, a conformity analysis is not required
unless the total direct and indirect emissions are 10% or more of a nonattainment or
maintenance area's total emissions for that pollutant. Under this latter scenario, the action is
defined as a "regionally significant action" and requires a conformity analysis.
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Information and Analysis Content

The applicant should consult with the appropriate EPA regional office and the State air quality
regulatory agency. Discussions with staff at EPA regional offices indicate that there may be
some flexibility in the rigor of the analysis that would be acceptable, depending on the
particular site, the extent of refurbishment, the pollutants in nonattainment, the severity of the
nonattainment, and the State regulatory agency. Such consultations should be documented in
the ER.

In support of NRC's responsibility to consider the conformity of its actions with the SIPs, the
licensee should provide the following information.

1. Reference the estimates of the monthly incremental onsite work force associated with
refurbishment that were reported in Section 3.4. If there will be no refurbishment or if
refurbishment involves no additional workers, no further analysis is required.

2. ldentify the positions of nonattainment and maintenance areas relative to the plant and
probable areas where workers involved with refurbishment activities associated with license
renewal will reside. Note the likely commuter routes for the workers. If there are no
nonattainment and maintenance areas within 80 km (50 mi) of the plant and residential
locations of refurbishment workers, this should be explained in the ER, and no further analysis
is required.

3. Identify the pollutant or pollutants for which the area is in nonattainment or maintenance, as
well as the severity of nonattainment.

4. Determine the meteorological conditions typically associated with poor air quality in each
nonattainment and maintenance area.

5. Compare the meteorological conditions associated with poor air quality with regional
climatology.

6. Estimate onsite and offsite vehicle emissions resulting from refurbishment activities that
contribute to the pollutants identified in Step 3 (EPA's handbook AP-42, "Compilation of Air
Pollutant Emission Factors," is a good reference), and identify the approximate locations of
the emissions during the peak employment period. This estimate may be based on the
applicant's estimate of vehicle miles associated with refurbishment worker commuting and
other activities directly associated with refurbishment and on EPA emission factors found in
the handbook AP-42, Compilation of Air Pollutant Emission Factors, Vol. 2, Appendix H,
"Highway Mobile Source Emission Factors Tables" (5th Edition, April 3, 1998).

7. Determine whether the emissions related to license renewal activities have a reasonable
likelihood of adversely affecting air quality in the nonattainment or maintenance area.
Climatological considerations, simple atmospheric dispersion models, and conservative
assumptions are appropriate for this screening analysis. For each nonattainment and
maintenance area determined to have a reasonable likelihood of being adversely affected,
continue the analysis in Step 8. No further analysis is required for those areas that were not
determined to be adversely affected.
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8.a Compare the total emissions calculated in Step 6 with the appropriate threshold emission
levels of 40 CFR 51.853(b). If the threshold emission levels are exceeded, proceed to step 9.
If not, continue the analysis at Step 8(b).

8.b Determine the nonattainment or maintenance area's total emissions of pollutants identified
in Step 3. These determinations need only be sufficiently accurate to support evaluation of the
regional significance of emission levels below the threshold emission levels of 40 CFR
51.853(b). Potential sources of this information include EPA regional offices, State and local
air quality agencies, and final EISs. If an existing estimate of the area's total emissions is not
found, estimate the emissions from readily available information, such as population, traffic
counts, and published emission rates, using reasonable assumptions. Identify the information
and the assumptions. Information developed for Section 4.18, Transportation, may be of value
in this determination.

8.c Compare the total emissions from refurbishment estimated in step 6 with the area's total
emissions estimated in 8(b). In accordance with 40 CFR 51.853(i), if the total emissions from
refurbishment are 10% or more of the area's total emissions, proceed to Step 9. If not, the
emissions are not regionally significant, and no further analysis is required.

9. For those pollutants identified in Step 8, use air dispersion modeling to estimate pollutant
concentrations in the ambient air, which in turn are used to evaluate the extent to which
refurbishment-related emission would cause or increase the frequency of exceeding threshold
emission levels during the refurbishment. If analyses based on peak employment period
emission indicate a potential for exceeding of annual air quality limits, the licensee may
account for the fact that the refurbishment period is less than a year and that peak
employment levels would not occur during the entire refurbishment period.

10. If refurbishment-related emissions would cause or contribute to exceeding threshold
emission levels, the applicant should identify and analyze the extent to which potential
mitigation measures would minimize the adverse impact on air quality and should briefly
identify the rationale for not implementing any measures that were considered but rejected.
Explain the extent to which mitigation measures directed at air quality will be coordinated with
mitigation of transportation impacts discussed in Section 4.18.

No assessment of vehicle exhaust emissions during the refurbishment period is needed
because no air quality nonattainment or maintenance areas are designated at or near
the Browns Ferry Nuclear Plant (BFN) site. The designation status is officially
documented in CFR 40, Part 81, Subpart C — Section 107, Attainment Status
Designations, pp 61-64, revised as of July 1, 2002, and issued by the Government
Printing Office. To date, no official designations of nonattainment or maintenance areas
that include or are near BFN have been made in the Federal Register since the July 1,
2002 CFR update.
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E.4.12 IMPACT ON PUBLIC HEALTH OF MICROBIOLOGICAL
ORGANISMS

With regard to public health effects of thermophilic organisms, Table B-1 states

These organisms are not expected to be a problem at most operating plants
except possibly at plants using cooling ponds, lakes, or canals that discharge
to small rivers. Without site-specific data, it is not possible to predict the
effects generically.

Specifically, 10 CFR 51.53(c)(3)(ii)(G) requires that

If the applicant's plant uses a cooling pond, lake, or canal or discharges into a
river having an annual average flow rate of less than 3.15 x 10" ftlyr
(9 x 10" m /yr), an assessment of the impact of the proposed action on
public health from thermophilic organisms in the affected water must be
provided.

Plants that use cooling ponds, lakes, canals, or small rivers [i.e., plants that have an annual
average flow rate of less than 3.15 x 10" ft*/year (9 x 10" m%year)] to receive their thermal
discharge have a potential to enhance the concentration of thermophilic microorganisms.
These include the enteric pathogens Salmonella sp. and Shigella sp., as well as
Pseudomonas aeriginosa, thermophilic fungi, Legionella sp. in unusually high concentrations,
and the free-living amoebae of the genera Naegleria and Acanthomoeba. Of greatest concern
is Naegleria (N.) sp., four species of which have been isolated. To date, only one species N.
fowleri, has been determined to be pathogenic in humans.
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Information and Analysis Content

If the applicant can show that its plant does not use cooling ponds, lakes, canals, or small
rivers to receive its thermal discharge, this fact should be noted in the ER and no further
information or analysis is needed. If the plant does use cooling ponds, lakes, canals, or small
rivers to receive its thermal discharge, the ER should include the following.

1. The State agency responsible for environmental health should be consulted as to whether
there is a concern about the potential existence and concentration of N. fowleri in the
receiving waters for plant cooling water discharge. The results of this consultation should be
documented in the ER.

2. If the State advises that tests should be conducted for concentration of N. fowleri in the
receiving waters, the tests should be performed when the facility has been operating at a
power level typical of the level anticipated during the license renewal period for at least a
month to ensure a steady state population during the sampling. Samples should be taken at
locations of potential public use.

3. An evaluation of the data should be performed and a determination made of the magnitude
of potential impacts of N. fowleri on public health during the license renewal term.

4. Proposed mitigation measures to minimize the exposure to members of the public should
be described, if deemed necessary, and the rationale for not implementing any measures that
were considered but rejected should be explained.

5. A letter report from the head of the State agency responsible for environmental health
stating concurrence with the applicant's risk assessment and the proposed mitigation
strategy, if one is required, should be included in the ER.

This issue is applicable to BFN because the plant uses the Tennessee River to receive
its thermal discharge and the Tennessee River has an average flow rate of 1.47 x 10"
ft’/year.

The Alabama Department of Public Health (ADPH) was consulted as to whether there
are any concerns regarding the potential existence and concentration of thermophilic
microorganisms such as Naegleria fowleri in the receiving water for plant cooling water
discharge. ADPH replied that they are not aware of any such concerns. Copies of this
correspondence are included in Attachment E-2.

BFN was one of nine power plants which participated in a 1981-1982 EPRI study of the
presence of Legionella species in power plant cooling systems (EPRI/EA-3153). As with
most locations studied, Legionella bacteria were found in ambient (intake), pre-
condenser, post-condenser and outfall (discharge) waters, though not in concentrations
sufficiently high to be a health concern. Subsequent studies determined that
concentrated Legionella aerosols could present a health concern for workers cleaning
condenser tubes and cooling towers, though members of the public were generally not
at risk because of greatly diminished off-site concentrations (NUREG-1437 Vol. 2,
Appendix D). As a precaution, BFN has adopted the practice of having workers
engaged in these activities wear appropriate respiratory protection.
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E.4.13 ELECTROMAGNETIC FIELDS - ACUTE EFFECTS

Table B-1 reports that

Electrical shock resulting from direct access to energized conductors or from induced
charges in metallic structures have not been found to be a problem at most operating
plants and generally are not expected to be a problem during the license renewal
term. However, site-specific review is required to determine the significance of the
electric shock potential at the site.

Specifically, 10 CFR 51.23(c)(3)(ii)(H) requires that

If the applicant's transmission lines that were constructed for the specific purpose of
connecting the plant to the transmission system do not meet the recommendations of
the National Electrical Safety Code for preventing electric shock from induced
currents, an assessment of the impact of the proposed action on the potential shock
hazard from the transmission lines must be provided.

This issue is discussed in Section 4.5.4.1 of NUREG-1437. It concerns transmission lines built
to connect the power plant with the existing transmission system, and reviewed as part of the
construction permit. Most transmission lines were designed to be in compliance with the
National Electric Safety Code (NESC) recommendations for electric shock hazard. However,
unless that utility has had an active program of transmission line management aimed at
reviewing changes in the uses of the land in the right-of-way and the operating characteristics
of the transmission line, and ensuring compliance with changes in the NESC, the line may not
meet current NESC recommendations.
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Information and Analysis Content

If the transmission lines that were built to connect the plant to the transmission system meet
current NESC clearance standards, the applicant should demonstrate that fact in the ER. The
demonstration should take one of two forms: (1) a description of an ongoing program of power
line right of way supervision and management aimed at ensuring that current electrical shock
provisions of the NESC are met, or (2) a transmission line survey that develops the following
information.

1. Identification of any sites or areas that do not meet current NESC clearance standards, and
any that may not meet the standards after anticipated changes in transmission line operations
or reasonably foreseeable changes in land use in the right of way.

2. Maps, photographs, or drawings indicating the locations of all sites that do not meet the
NESC clearance standards.

3. For those sites where transmission line characteristics, clearances, and human uses of the
transmission corridor may not meet current NESC standards, provide a description of
measures that could be taken to meet the standards, the measures the applicant plans or
proposes to undertake, and whether those measures will meet the standards. Consider basic
electrical design parameters, including transmission design voltage or voltages, line capacity,
conductor type and configuration, spacing between phases, minimum conductor clearances to
ground, maximum predicted electrical field strength(s) at 1 m above ground, the predicted
electrical field strength(s) at the edge of the right-of-way in kilovolts per meter (kV/m), and the
design bases for these values.

4. For any sites that will not meet NESC clearance standards, provide a detailed explanation
of the rationale for concluding that the standards are not appropriate to the situation or the
rationale for not making modifications to meet the standards.

Shock hazards are produced mainly through direct contact with conductors and have
effects ranging from a mild tingling sensation to death. The transmission line towers
associated with the BFN Plant are designed to preclude direct public access to the
conductors. However, secondary shock currents are produced when persons contact
capacitively charged objects (such as vehicles parked near a transmission line) or
magnetically linked metallic structures (such as fences near a transmission line). Shock
intensity depends on the strength of the electric field, the size and location of the object,
and the ground insulation. Design criteria that limit hazards from steady state currents
are based on the National Electrical Safety Code (NESC), which requires that
transmission lines are designed to limit the short-circuit current to ground produced from
the largest anticipated vehicle to less than 5 milliamperes. TVA has designed
transmission lines to exceed the requirements given in the NESC at the time the lines
were constructed. As a general rule, TVA’s transmission lines are upgraded consistent
with current codes when work such as re-conductoring or re-sagging is performed on the
lines, or the land use has changed under or around the line to cause a clearance
problem. For example, of the transmission lines currently serving the plant, only the
BFN — Maury 500 kV line has had major work which resulted in changing the line
clearances; for all other lines, the applicable code requirements at the time of original
construction continue to be met

Transmission line inspections are performed to identify defects that could cause an
interruption or an unsafe condition for employees and the public. Inspections are also
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used to plan maintenance activities and to protect TVA’s easement rights. Aerial Patrol
(i.e., typically helicopter fly-by) inspections are conducted every 6 months, and Foot
Patrol (i.e., walking inspection of the entire transmission line and a visual inspection of
the conductors, structures, and right-of-way) inspections are conducted every 4 years. If
the land use under or adjacent to the line has changed to cause a clearance problem,
steps would be taken to correct it; this could involve removing the encroachment or
adjusting line height, for example.

An interim study of the impact on the transmission system of BFN Unit 1 restart as an
upgraded unit being added in the year 2007 to the previously upgraded Units 2 and 3
has been completed. No new line right-of-ways or construction of new transmission
lines will be required for the restart of Unit 1. The results of this 2007 load flow study
identify the cumulative effects of the three-unit generation changes as well as increased
loads and other generation changes in the area. The results of the analysis are that a
number of equipment additions are required (e.g., switchyard and substation circuit
breakers, substation transformers and static var compensation, etc.) but only the
Madison-Redstone 161-kV transmission line will require a major modification
(reconductoring) and thus be re-analyzed for consistency with current NESC codes.

Attachment E-3 contains a report which concludes that all nine (seven 500-kV and two
161-kV) transmission lines constructed to connect BFN to TVA’s power transmission
system meet the vertical clearance provisions of the current 2002 Edition of the NESC.
More specifically, the report concludes that all applicable lines (i.e., those lines operating
above 140-kV, which are the 500-kV lines) have sufficient clearance to limit the steady-
state current due to electrostatic effects to 5 mA.,s, should the largest anticipated truck,
vehicle, or equipment under the line be short-circuited to ground.
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E.4.14 HOUSING IMPACTS

Table B-1 concludes that

Housing impacts are expected to be of small significance at plants located in a
medium or high population area and not in an area where growth control measures
that limit housing development are in effect. Moderate or large housing impacts of the
work force associated with refurbishment may be associated with plants located in
sparsely populated areas or in areas with growth control measures that limit housing
development.

Specifically, 10 CFR 51.53(c)(ii)(I) requires in part that

An assessment of the impact of the proposed action on housing availability . . . within
the vicinity of the plant must be provided.

This issue is discussed in Section 3.7.2 (Refurbishment) and Section 4.7.1 (License Renewal
Term) of NUREG-1437.

Impacts to housing availability result when the demand for housing, caused by the project-
related population increase, approaches or exceeds the number of available housing units in
the vicinity of the plant. The magnitude of the impact will be determined by the number of
additional workers associated with refurbishment activities or continued operation and
maintenance, and by the population and housing inventory within the region. Cumulative
housing impacts result when the project-associated demand for housing combined with other
anticipated increases in demand together approach or exceed the number of available
housing units.

E.4.141 REFURBISHMENT

Information and Analysis Content
The ER should contain the following.
4.14.1 Refurbishment

1. Reference the estimates of the monthly incremental onsite work force associated with
refurbishment, reported in Section 3.4. If there will be no refurbishment or if refurbishment
involves no additional workers then there will be no impact on housing and no further analysis
is required.

2. Reference the number of in-migrating incremental refurbishment workers and their
dependents, and the anticipated residential distribution, reported in Section 3.4.

Employment levels by month to recover and restart Unit 1 are shown in Section E.3.4.
Peak employment, which would last for only a few months, would be approximately
2,460; almost all of these, would be physically located at the site. Once BFN has
returned to three-unit operation, no refurbishment is required for continuing operation
through the renewed operating license period.
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3. Using the regional demographic information from Chapter 2, determine whether the plant is
in a region of low, medium, or high population. This determination can be made using Figure
C.1, "Population categories, by sparseness and proximity," and Table C.1, "Sparseness and
proximity measures used to classify potential case study sites," from Volume 2 of NUREG-
1437, "Generic Environmental Impact Statement for License Renewal of Nuclear Plants:
Appendices," May 1996. If the region is one of medium or high population where there are not
growth control measures that limit housing development, housing impacts are expected to be
of small significance. If these conditions are met, and if the number of additional on-site
workers associated with refurbishment for both license renewal and current term operation
and refueling does not exceed the peak work force estimate of 2,273 persons used for the
socioeconomic impact analysis reported in Section 3.7 of NUREG-1437, the finding of "small
significance" may be adopted without further analysis.

NRC guidance makes housing impacts a Category 2 issue because impact magnitude
depends on local conditions that the NRC could not predict for all plants. Local
conditions to be addressed are population categorization as low, medium, or high, and
the applicability of growth control measures. The latter addresses the presence of
institutional controls that would limit the market's ability to meet the demand for
additional housing.

As described in Section E.2.6, the Browns Ferry site is considered to be in a high
population area. Also, the primary labor market area has no growth control measures
that would limit housing development.

Based on the analysis in Section E.3.4, Unit 1 refurbishment at maximum employment
levels would require about 830 housing units. In 2000, Limestone County had a total of
2,209 vacant units (U. S. Bureau of the Census, Census of Population, 2000), and the
primary labor market area had a total of 24,654. Of these units, 621 in Limestone
County and a total of 9,264 in the primary labor market area were available for rent.
Given this, along with the potential availability of sites for locating trailers for temporary
living facilities, this additional demand would not create a significant change in housing
availability or in rental rates and housing values, and would not spur housing
construction or conversion.
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4. If the conditions specified in number 3 above are not met, proceed with assessing the
following information from Chapter 2: Ongoing and anticipated population change and
economic development that could affect housing characteristics in the region or could
contribute to cumulative impacts during the period of refurbishment. This information should
be available from regional and local sources (e.g., government officials, planning and
economic development agencies, realtors).

5. From Chapter 2, reference the number, type, and location of housing units in the region.
Reference should be made to housing types (e.g., owner occupied, rental units, hotels or
motels, trailer parks), vacancy rates, and turnover. Information from local sources (e.g.,
government officials and realtors) about housing characteristics should supplement the
current decade U.S. Census data.

6. Based on the information above, make an assessment of the potential for impacts to
housing availability, comparing the projected incremental demand for housing associated with
the refurbishment and refueling related population increase to the stock of available housing
in the area. The assessment should consider the magnitude of potential impacts in terms of
housing availability, inflation, and changes in housing stock.

7. Describe mitigation measures to avoid or minimize potential adverse impacts. The range of
mitigation measures considered and the type of mitigation proposed should be commensurate
with the potential magnitude and duration of the impacts. Mitigation might include, at a
minimum, hiring workers from the local area to the greatest extent possible. Mitigation of large
impacts could include developing trailer pads or supplying temporary housing (e.g., mobile
housing) on the site. The development and selection of appropriate mitigation measures
should involve discussion with local government officials. The applicant should assess the
effectiveness of the mitigation measures at reducing the potential impacts and should briefly
explain the rationale for not implementing any measures that were considered but rejected.

For refurbishment of Unit 1, the small number of housing units required for movers
(about 830) is not expected to create significant change in availability or prices and not
to spur construction or conversion, in line with Section 4.7.1.1 of NUREG-1437. No
further refurbishment is required for continued three-unit operation through the renewed
license period. These constituted the justification for concluding that no further analysis
or mitigation is needed.
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E.4.14.2 LICENSE RENEWAL TERM

1. Reference the estimates of the additional onsite work force during the license renewal term
that were reported in Section 3.4. If additional workers are not anticipated there will be no
impact on housing and no further analysis is required.

2. Reference the number that were reported in Section 3.4 of in-migrating incremental
workers estimated for the license renewal term and their dependents and their predicted
residential distribution.

3. If the conditions specified in Item 3 in 4.14.1 above are met, replacing the peak number of
additional onsite workers associated with refurbishment with the number of additional onsite
workers during the license renewal term, then the finding of "small significance"” may be
adopted for the license renewal term without further analysis.

4. If the conditions specified in Item 3 immediately above are not met, assess the following
information from Chapter 2: Ongoing and anticipated population change and economic
development that could affect housing characteristics in the region or could contribute to
cumulative impacts during the period of refurbishment. This information should be available
from regional and local sources (e.g., government officials, planning and economic
development agencies, realtors).

5. From Chapter 2, reference the number, type, and location of housing units in the region.
Reference should be made to housing types (e.g., owner occupied, rental units, hotels or
motels, trailer parks), vacancy rates, and turnover. Emphasis should be on housing trends
and projections that extend into the license renewal term. Information from local sources (e.g.,
government officials and realtors) about housing characteristics should supplement the
current decade U.S. Census data.

6. Based on the information above, assess the potential for impacts to housing availability,
comparing the projected incremental demand for housing associated with license renewal
term-related population increase to the projected stock of available housing in the area. The
assessment should consider the magnitude of potential impacts in terms of housing
availability,"® inflation, and changes in housing stock.

7. Describe mitigation measures to avoid or minimize potential adverse impacts. The range of
mitigation measures considered and the type of mitigation proposed should be commensurate
with the potential magnitude and duration of the impacts. Mitigation might include, at a
minimum, hiring workers from the local area to the greatest extent possible. Mitigation of large
impacts could include developing trailer pads or supplying temporary housing (e.g., mobile
housing) on the site. The development and selection of appropriate mitigation measures
should involve discussion with local government officials. The applicant should assess the
effectiveness of the mitigation measures for reducing the potential impacts and should briefly
explain the rationale for not implementing any measures that were considered but rejected.

As discussed in Section E.3.4, operation of Unit 1 would require an increase of about
150 workers above the current operational levels for Units 2 and 3. Based on the
analysis in Section E.4.14.1, this increase would be of small significance. Therefore, no
further analysis is necessary and no mitigation measures are needed.
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E.4.15 PUBLIC UTILITIES: PUBLIC WATER SUPPLY
AVAILABILITY

Table B-1 concludes that

An increased problem with water shortages at some sites may lead to
impacts of moderate significance on public water supply availability.

Specifically, 10 CFR 51.53(c)(ii)(I) requires in part that
. . . [T]he applicant shall provide an assessment of the impact of population
increases attributable to the proposed project on the public water supply.

This issue is discussed in Section 3.7.4.5 (for refurbishment) and in Section 4.7.3.5 (for
operation) of NUREG-1437.

Information and Analysis Content
The ER should include the following information.

1. The information developed for Section 3.4 on the work force, in-migrating population, and
residential location associated with refurbishment and with the renewal period.

The total work force and in-migrating population for recovery of BFN Unit 1 does not
approach that for the Unit 3 recovery team, for which the BFN total worker population
peaked at over 6,000 (5,917 in 1992 at the BFN site; other team personnel worked off-
site in Athens). The strain on local services such as water supplies will peak during Unit
1 recovery and diminish considerably for resumption of three-unit operation, including
the renewed operating license period.

2. If water used at the plant is provided by a water utility, identify anticipated increases in the
amount of water used during refurbishment and during the renewal term.

BFN gets its potable water via an underground pipeline connection with the City of
Athens [Alabama] Utilities Water Department. Potable water consumption at the site is
partly a function of the number of people working at the site. Besides drinking fountains
and bathrooms, potable water is also used for fire protection, supplied to a 500,000
gallon fire protection water bladder tank, and for various clean water uses such as
window and building wash water and pressurized spray water for equipment cleaning.
Some flow is lost to occasional leaks.

According to billing records from the Athens Utilities Water Department, the potable
water consumption rate at Browns Ferry Nuclear Plant can vary from less than 4 to over
8 million gallons per month, but typically averages out over the course of a year such
that annual consumption shows a consistent trend. Usage can increase significantly if
fire protection lines are being flushed. As of June 2003 the projected annual
consumption for 2003 was less than 60 million gallons, or about 5 million gallons per
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month. The July 2003 consumption was 4,580,000 gallons. For comparison, per the
TVA Accounts Payable Department in Knoxville, TN, TVA was billed for 50,673,000
gallons in fiscal year 2002 for BFN potable water.

The peak consumption rate of 5 million gallons per month partially represents the current
total workforce at BFN, which is at the expected peak number of 3600. When Unit 1 is
restarted in 2007 the total site workforce (TVA plus contractors) is projected to be less
than 1400. The potable water consumption at BFN after Unit 1 restart will likely return to
nearly the pre-Unit-1 recovery rate of less than 50 million gallons per year and remain
there throughout the twenty-year renewed operating license period.

For off-site consumptive impacts, it has been found that only a minority of the Unit 1
recovery on-site workers have relocated as a result of employment on the project,
greatly mitigating the impact on the local area water supplies. Many of the workers
commute from their homes outside Limestone County. As listed in Table E.2-14,
Wheeler Reservoir has a number of potable water intakes. However, the temporary
local population increase from workers and their families associated with Unit 1 recovery
is distributed over such a large work force population area that the consumptive impacts
on Wheeler Reservoir are negligible.

In 2002 and 2003, TVA undertook a study to determine if changes in TVA’s reservoir
system operating policies would produce greater overall public value. A no-action
alternative and eight alternative operating policies were evaluated. The evaluations
included the assumption that the consumptive use of water above Wheeler Dam would
increase by 230 million gallons per day. Reservoir operations over the 99-year
hydrologic record were simulated. It was determined that for all hydrologic conditions
and for all alternatives that the existing minimum flow past BFN could be maintained.
Therefore, the growth in consumptive water use will not affect minimum flow past BFN
regardless of the reservoir operating policy adopted. TVA has conducted the study by
preparing a programmatic environmental impact statement. TVA’s reservoir operations
policy guides the day-to-day operation of the Tennessee River system. It sets the
balance of trade-offs for the sometimes competing uses of water in the system.

3. For each water utility service area that may be affected, provide information on the capacity
and utilization rate of the public water system projected to exist at the time of peak
refurbishment work force, as well as capacity and cumulative utilization rate caused by
general population increase during the renewal period. Document discussions with the
potentially affected water utilities as to whether the projected population increase will stress
the water supply or require an increase in capacity.

The City of Athens Water Services department expects no problems meeting water
demands are projected during Unit 1 recovery and the twenty year renewed operating
license period. Their average total daily water demand on their system is about 6.5
MGD, well more than BFN consumes in an entire year. Their peak day occurred
approximately two years ago at 10.7 MGD when the Limestone County Water Authority
was drawing (temporarily) very heavily from the Athens Utilities Water system; since
then, however, Limestone County has installed a 4 MGD treatment plant in the SE
portion of the county, and therefore it is very unlikely that they will generate any
significant demand on Athens for more than a day or two for unexpected outages in the
future. The Athens water treatment plant is rated at 13.5 MGD, having a Safe Yield from

Page E-198



December 2003 BFN Units 1, 2, and 3 LRA
Appendix E — Environmental Report

the Elk River of 56 MGD. Athens Utilities has plans to upgrade its intake structure to 18
MGD to ensure supply reliability, which is scheduled for implementation in calendar year
2004. The next step will be to upgrade the entire production capability to 18 MGD,
which will be done as warranted by growing demand.

4. If the water supply will be stressed as a result of refurbishment or operation during the
renewal period, identify, in coordination with the water utility, what mitigating measures would
be appropriate. Describe these measures and state which, if any, will be taken. Briefly explain
the rationale for not implementing any measures that were considered but rejected.

The potable water supply to BFN is not expected to be stressed during refurbishment or
during operation throughout the renewed operating license period. There are two
parallel and redundant water lines going to BFN, which the Athens Water Services
department considers to be a reasonably reliable and secure supply connection.
Therefore, no mitigation measures are contemplated relative to the BFN potable water

supply.
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E.4.16 EDUCATION IMPACTS FROM REFURBISHMENT

Table B-1 states that

Most sites would experience impacts of small significance but larger impacts
are possible depending on site- and project-specific factors.

Specifically, 10 CFR 51.53(c)(ii)(I) requires in part that

An assessment of the impact of the proposed action on . . . public schools
(impacts from refurbishment activities only) within the vicinity of the plant
must be provided.

This issue is discussed with regard to plant refurbishment in Section 3.7.4.1 of NUREG-1437.
Section 4.7.3.1 of NUREG-1437 placed this issue in Category 1 for the license renewal
period.

Impacts to education are a product of (1) the additional demand on the public education
system resulting from the refurbishment-related population growth and (2) the capacity of the
education system to absorb additional students. The capacity of the system to absorb
additional students is related to the size of the school system (i.e., larger school systems
typically can absorb more students than smaller systems) and whether the system already is
experiencing growth pressures. Section 3.7.4.1 of NUREG-1437 includes definitions of small,
moderate, and large impacts to education. Cumulative impacts can result if the project-related
demand for education, coupled with demand associated with other ongoing economic
development or with changes in the level of service (e.g., resulting from changes in fiscal
policy), affects the school system's ability to provide educational services.
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refurbishment period.

Information and Analysis Content

The analysis of potential effects on education in the ER is to include the following information.

1. The information developed for Section 3.4 on the incremental work force, in-migrating
population, the number of school-age children, and their residential locations during the

2. For each school system that may be affected, information on the classroom capacity and
student-teacher ratio projected to exist at the time of peak refurbishment work force.
Document discussions with the potentially affected school systems as to whether the
projected increase in students will stress the capacity of the school system.

3. If educational resources will be stressed by the additional students during the refurbishment
period, identify, in coordination with the school officials, what mitigation measures would be
appropriate. Describe these measures and state which, if any, will be taken. Briefly explain
the rationale for not implementing any measures that were considered but rejected.

As discussed in Section E.3.4, it is anticipated that about 460 additional children of
school-age would result from Unit 1 refurbishment. The likely geographic distribution of
these children and their relative impact on the school systems in each county are shown
in Table E.4-8. These estimates indicate that in no case would the impact on school
systems be as high as one percent of the school membership. Therefore, the impact on
schools would be classified as small and no further analysis or mitigation measures are

needed.
Table E.4-8 — Impact on Public Schools by County
Percent of Average
County Number of Movers Daily Membership,
2001-2002
Lauderdale 115 0.9
Limestone 92 0.9
Madison 78 0.2
Morgan 60 0.3
Colbert 51 0.6
Lawrence 18 0.3
Other 46 --
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E.4.17 OFFSITE LAND USE

E.4.17.1 REFURBISHMENT

Table B-1 concludes that
Impacts may be of moderate significance at plants in low population areas.
Specifically, 10 CFR 51.53(c)(ii)(I) requires in part that

An assessment of the impact of the proposed action on . . . land-use . . . within the
vicinity of the plant must be provided.

This issue is discussed in Section 3.7.5 of NUREG-1437, in which general standards are
provided for determining the magnitude of land-use impacts. The phrase "vicinity of the plant”
used in the regulation and the phrase "study area" used in this footnote are synonymous. This
area is generally defined as the host county and municipality, as well as other counties or
municipalities in which a substantial segment of the in-migrating population would be
expected to reside.

Impacts to off-site land use result when the development pressures resulting from the project-
related population increases result in changes to local land-use and development patterns.
Development pressures are closely tied to population increase impacts on housing covered in
Section 4.14. These changes can have either positive or negative impacts, depending upon
the value attributed to land-use changes by different individuals and groups. Cumulative land-
use impacts result when the project-associated population growth, combined with other
population growth and land-use pressures, induces changes to local land-use and
development patterns.
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Information and Analysis Content

The information and analyses developed in this section should build from the information and
analyses developed in Section 3.4 and Section 4.14 relevant to the period of refurbishment. If
there will be no additional workers due to refurbishment, there will be no impact on land-use
and no further analysis is required. If the population and growth control criteria given in
Section 4.14 resulted in a determination that ". . . the impact on housing is expected to be
minor and no further analysis of project-specific impacts to housing is required," it is likely that
offsite land-use impacts will also be minor. In any case, further screening for land-use impacts
is appropriate. If the applicant can demonstrate the validity of the following three conditions, it
may be concluded that the effects of refurbishment-related population growth on land-use and
development patterns will be small, and no further analysis is needed.

(1) Project-related population growth (including direct and indirect workers
and their families), when added to other anticipated or reasonably
foreseeable population growth, would not increase existing area population
by more than 5 percent.

(2) The project area has established development patterns. Established
development patterns are indicated if the community has established land
use controls or infrastructure in place to support reasonably foreseeable
development.

(3) The project area is not extremely isolated or sparsely populated. Extreme
isolation is indicated if the area is more than 50 miles (80 km) from the
nearest urban area with a population of 100,000 or more; sparsely populated
is indicated if the population density is less than 60/mile® (21/km?®) within a
20-mile (32-km) radius from the plant.

If any of these cannot be demonstrated, an assessment of the impact of the proposed action
on off-site land use should be provided in the ER.

The assessment should consider the size of the peak incremental labor force (onsite and
indirect) associated with the project, the number of workers expected to commute daily, the
number expected to migrate to the area and require temporary or permanent housing, the
potential demand for new temporary or permanent housing as determined in the analysis of
potential housing effects, land-use controls in the area, and the physical infrastructure in
place in the area. If refurbishment and refueling workers are to be on-site simultaneously, the
analysis should consider the combined work forces. Similarly, the analysis of impacts from
post-relicensing refueling and maintenance activities should consider potential effects of the
total number of temporary refueling/maintenance workers. Section 3.7.5 of NUREG-1437
provides definitions of small, moderate, and large land-use impacts
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Information in the ER for the analysis of potential effects on land use should include the
following.

1. The information and analysis developed in Section 4.14.1 should be referenced.

2. A description of land-use controls, zoning, or restrictions in the area, including reasonably
foreseeable future changes.

3. A description of land-use patterns in the area, including the scale and type of commercial
development and the housing stock (see Section 4.14.1).

4. A description of existing and planned infrastructure (including gas, water, sewer, and power
lines and roads).

5. An analysis of the potential for population changes arising from refurbishment to cause
changes in patterns of land use. If potential changes in land use are identified, assess their
significance. Document discussions with local planning authorities as to their assessment of
the significance of any changes in patterns of land use.

6. If the local planning authorities believe the potential changes in land use are significant,
identify, in coordination with the authorities, mitigation measures that would be appropriate.
Describe these measures and state which, if any, will be taken and briefly explain the
rationale for not implementing any measures that were considered but rejected.

Any impacts to land use associated with refurbishment would result from increased
population. This increase could influence development of residential and commercial
properties to support this growth. Limestone County developed a Comprehensive Plan
in 1983 to cover the period to year 2000 (Limestone County Comprehensive Plan,
1983). The vision of the Plan includes goals for land use, community facilities,
transportation, and a capital improvements program and budget. An updated plan is
currently being developed which will assist in decision-making and planning for the next
two decades. Statistics provided in Section 3.4 predict a probable population increase
of about 2,100 persons during the refurbishment. This is approximately 3.2 percent of
the population in Limestone County, and only about three-tenths of one percent of the
population in the six-county geographic region from which workers would commute.
According to GEIS criteria discussed in Section E 2.6, based on proximity and
sparseness, Brown’s Ferry is located in a high population area. The increase in
population for the refurbishment would be temporary and compared to the existing
population would be small. As discussed in Section E 4.14.1, at maximum employment
levels, only 830 housing units would be required and Limestone County had a total of
2,209 vacant units in 2000 and the six-county region had 24,654. Therefore no impacts
to land use are expected as a result of this refurbishment.

All of the three aforementioned conditions are met; therefore no further analysis is
required.
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E.4.17.2 LICENSE RENEWAL TERM

Table B-1 states

Significant changes in land use may be associated with population and tax revenue
changes resulting from license renewal.

Specifically, 10 CFR 51.53(c)(3)(ii)(I) requires, in part, that

An assessment of the impact of the proposed action on . . . land-use . . . within the
vicinity of the plant must be provided.

This issue is addressed in Section 4.7.4 of NUREG-1437. The specifics of the magnitude of
land-use change and impact predictor criteria, and the definition of the term "vicinity of the
plant," are as given in Section 4.17.1 of this guide. Table B-1 of 10 CFR Part 51 partially
misstates the conclusion reached in Section 4.7.4 of NUREG-1437. Section 4.7.4 concludes
that "population-driven land-use changes during the license renewal term at all nuclear plants
will be small." A Category 2 finding for land-use changes during the license renewal term was
made because of potential tax-driven land-use changes and the inability to reach a generic
conclusion as to whether communities would see such changes as negative or positive. Until
Table B-1 is changed, applicants need only cite NUREG-1437 to address population-induced
land-use change during the license renewal term.

During the license renewal term, new land-use impacts could result from plant-related
population growth or from the use of tax payments from the plant by local government to
provide public services that encourage development. The resulting changes can have either
positive or negative impacts, depending upon the value attributed to land-use changes by
different individuals and groups. Cumulative land-use impacts result when tax revenues
generated by the plant combine with land-use pressures (e.g., rapid, unexpected population
growth) to induce changes to local land-use and development patterns.

Information and Analysis Content
The assessment should consider the size of the plant-generated revenues relative to the total
revenues of the taxing jurisdictions, land-use controls in the area, and the physical
infrastructure in place in the area.

Information for the analysis of potential effects on land use includes the following.

1. The information and analyses developed in Section 4.14.2 should be referenced.

As stated in Section E.4.12.2, resuming three-unit operation and continuing through the
renewed operating license period would require an increase of about 150 workers above
the current (two-unit) operational levels. Based on the analysis in Section E.4.14.1, this
increase would be of small significance.
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2. A description of land-use controls, zoning, or restrictions in the area, including reasonably
foreseeable future chanaes.

Limestone County, as part of Top of Alabama Regional Council of Governments,
developed a Comprehensive Plan in 1983 to cover the period to year 2000 (Limestone
County Comprehensive Plan, 1983). The vision of the Plan includes goals for land use,
community facilities, transportation, and a capital improvements program and budget.
The same vision is reflected in the “Vision 2000, Strategic Agenda” document prepared
by the Limestone County Vision 2000 Quality Council in March 2000. An updated plan
is currently being developed.

The goal of the Land Use Plan was to achieve a balance among various land uses to
accommodate a diversity of total life styles which will fulfill the requirements of county
residents. The Plan has three objectives. The first is to promote a variety of housing
types and a high level of efficiency in residential development patterns. The second is to
promote the spatial distribution of various land uses that will result in a compatible
relationship of land use activities. The third objective is to provide land for a wide variety
of employment opportunities for the residents. The implementation of these objectives
would provide utilities, services, and transportation to achieve the desired land use
developments. The Plan sets guidelines but does not limit development.

3. A description of land-use patterns in the area, including the scale and type of commercial
development and the housing stock (see Section 4.14.1).

BFN is located in an agricultural area, surrounded by cropland planted with cotton.
About 66.8% of the total acreage in the county is used for agriculture, the highest in
Alabama. There are an estimated 78,900 acres (23.9%) of land in forest. The majority
of the forestland is located in the northern two-thirds of the county. Trends show that
land used for forest has been declining since the early sixties. During the sixties,
thousands of acres were cleared for agriculture and other land uses associated with
population growth (Limestone County Comprehensive Plan, 1983). Cropland has
increased from 166,841 acres in 1987 to 181,292 acres in 1997 (USDA-NRCS).

From the 1994 EPA land use database (Figure E.2-7), only about 2% of the county is
urban built-up land. The current trend in population growth will promote a larger amount
of land to become urbanized. Population growth for Limestone County from 1980 to
1990 was 17.7%. Athens City had a population increase of 17% from 1990 to 1998.
These trends are attributable to the increased employment opportunity in the county as
well as in nearby Huntsville and Decatur. Most of the residential development is
occurring in the eastern portion of the county in the Capshaw French Mill area. There is
also a significant number of new dwellings in the Browns Ferry Road area. It is
expected that the majority of residential growth will occur around the City of Athens and
the Elkmont Village area (Limestone County Comprehensive Plan, 1983). Development
of commercial property is rapidly occurring in the area of intersection of U. S. Highway
72 and U. S. 65 and along the U. S. Highway 72 corridor to Huntsville.

According to Section 4.14.1, in 2000, Limestone County had a total of 2,209 vacant

housing units with 621 available for rent. The current Comprehensive Plan sets
guidelines but does not limit housing development.
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4. A description of existing and planned infrastructure (gas, water, sewer, and power lines,
roads).

A new Athens Comprehensive Plan is currently being developed. This plan will assist in
decision-making and planning for the next two decades. Except for the development of
industrial park areas, the traditional actions have not been for installation of
infrastructure in undeveloped areas as part of “growth promotion”. Athens Utilities is
currently developing a plan for the expansion of the sanitary sewer system. This
expansion is partially located in the area where significant growth trends have been
occurring. Recently, new sewer infrastructure has replaced the aged and failing
systems. Currently, the infrastructure (gas, water, sewer, roads, and power) is fully
adequate to support the population. New infrastructure is provided in all newly
developed areas.

5. An estimate of the tax or other revenue to be paid to local governmental jurisdictions during
the license renewal term (considering all tax payments by the plant--not just the increment
arising from refurbishment-related improvements--whether paid directly to local jurisdictions or
indirectly through State tax revenue-sharing programs). Relevant jurisdictions include the
State, city, county, school district, or other special purpose districts in which the plant is
located.

As discussed in section E.2.11, in 2001, the state of Alabama received $6.005 billion in
total tax revenues, of which 40.6 percent consisted of income tax, and 28.5 percent from
sales and use taxes. Revenues from in-lieu-of tax payments from TVA are paid to the
state but most of the total is redistributed to the counties that are served by TVA power.
Limestone County received over $4.5 million of this revenue in FY 2001-2002. Madison
County received over $13 million and Morgan County more than $10 million. The other
counties in the primary labor market area received lesser amounts. Based on the
current formulas, it is estimated that the capital investment to recover Unit 1 would result
in additional revenues to Limestone County of about $770,000, Madison County about
$838,000, and Morgan County about $666,000. From these initial values the in-lieu-of
tax payments would gradually decline via amortization over the remainder of the current
operating license terms and the renewed operating license period.

6. The total revenue for the current year of the taxing jurisdictions and an estimate of total
revenue during the plant's license renewal term.

In 2002, revenues from TVA represented 5.88 percent of the total budget of Limestone
County. A certain amount of this revenue is used for development and infrastructure
within the community. It is not expected that this percentage will vary significantly in the
future.
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7. If potential changes in land use are identified, assess their significance. Discuss with local
planning authorities whether tax revenue changes during the license renewal term will cause
land-use changes in their jurisdiction. Document discussions with local planning authorities as
to their assessment of the significance of any anticipated changes in patterns of land use.

As stated in Section E.4.12.2, operation of Unit 1 in addition to Units 2 and 3 would
require an increase of about 150 workers above the current operational levels and this
increase would be of small significance. Since there are sufficient vacant housing units,
2,209 with 621 available for rent, this action should not promote housing construction.
No impacts to land use or infrastructure are expected because of the additional workers.
With only about 2 percent of the county urbanized, increased revenue from TVA due to
this action might have a small positive impact on land use due to increased funds for
development.

8. If the local planning authorities believe the potential changes in land use are significant,
identify, in coordination with the authorities, mitigation measures that would be appropriate.
Describe these measures and state which, if any, will be taken and briefly explain the
rationale for not implementing any measures that were considered but rejected.

Staff increases for the return to three-unit operation are relatively modest and the total
staffing is expected to remain relatively constant through the renewed license operating
period. Little if any recent growth in the area is attributable to BFN, and per discussions
with the Athens and Decatur Chambers of Commerce and the Limestone and Morgan
County Economic Development Associations (described in the Cumulative Impact
Summary in Section E.2.16) no significant land use changes during the renewed license
operating period are expected to result from continued operation of BFN. For these
reasons, no mitigating measures are needed.
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E.4.18 TRANSPORTATION

Table B-1 states that

Transportation impacts (level of service) of highway traffic generated during
plant refurbishment and during the term of the renewed license are generally
expected to be of small significance. However, the increase in ftraffic
associated with the additional workers and the local road and traffic control
conditions may lead to impacts of moderate or large significance at some
sites.

Specifically, 10 CFR 51.53(c)(ii)(J) requires that

All applicants shall assess the impact of highway traffic generated by the
proposed project on the level of service of local highways during periods of
license renewal refurbishment activities and during the term of the renewed
license.

These impacts are addressed in Sections 3.7.4.2 and 4.7.3.2 of NUREG-1437.

Transportation impacts are related to the total size of the work force and to the prevailing road
and traffic conditions at the time of the project. Transportation effects result when project-
related traffic induces a change in the level of service (LOS) such that LOS of C or higher
occurs on highway segments or intersections in the vicinity of the plant. Section 3.7.4.2 states
that

LOS A and B are associated with small impacts because operation of individual users is not
substantially affected by the presence of other users. At this level, no delays occur and no
improvements are needed. LOS C and D are associated with moderate impacts because the
operation of individual users begins to be severely restricted by other users, and at level D
small increases in traffic cause operational problems. Consequently, upgrading of roads or
additional control systems may be required. LOS E and F are associated with large impacts
because the use of the roadway is at or above capacity level, causing breakdowns in flow that
result in long traffic delays and potentially increased accident rates. Major renovations of
existing roads or additional roads may be needed to accommodate the traffic flow.

NUREG-1437 defines small, moderate, and large impacts to transportation in Section 3.7.4.2.
Cumulative transportation impacts are the result of project-related traffic increases coupled
with traffic increases resulting from other activities (e.g., other large construction projects or
new economic development) in the area. Although plant-related traffic will use highway
segments not in the vicinity of the plant, such traffic likely will be dispersed over a number of
roads. Highway segments and intersections that are a considerable distance from the plant
may need to be assessed if the majority of project-related traffic will flow through them.
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Table from NUREG-1437

Level of Conditions
service

A Free flow of the traffic stream; users are unaffected by the presence of others.

B Stable flow in which the freedom to select speed is unaffected but the freedom to
maneuver is slightly diminished.

C Stable flow that marks the beginning of the range of flow in which the operation of
individual users is significantly affected by interactions with the traffic stream.

D High-density, stable flow in which speed and freedom to maneuver are severely
restricted; small increases in traffic will generally cause operational problems.

E Operating conditions at or near capacity level causing low but uniform speeds and
extremely difficult maneuvering that is accomplished by forcing another vehicle to
give way; small increases in flow or minor perturbations will cause breakdowns.

F Defines forced or breakdown flow that occurs wherever the amount of traffic
approaching a point exceeds the amount which can traverse the point. This
situation causes the formation of queues characterized by stop-and-go waves and
extreme instability.

Information and Analysis Content
The information to analyze potential impacts to transportation includes the following.

1. From the refurbishment and license renewal term employment information provided in
Section 3.4, "Employment," estimate the daily traffic associated with refurbishment activities
and with the license renewal term. The estimate should include commuting workers (including
refueling workers if the refueling and refurbishment activities will occur simultaneously) and
shipments of materials. The effect of carpooling and the availability and use of public
transportation should be considered in the estimate. Peak traffic times should be determined
or estimated.

Additional traffic would be generated due to refurbishment of Unit 1. The recovery
period spans almost six years with a workforce rising to peak levels of approximately
2,460 employees on-site during the refurbishment period. Carpooling is highly
encouraged by TVA and will be considered in the analysis. Public transportation is not
available in the immediate vicinity of the site. Therefore, assuming an average ridership
of 1.6 persons per vehicle, and a trip in and out each day, about 3,075 vehicles will be
added to the road network due to daily commuters during this peak construction period.

After resumption of three-unit operation, with only 150 additional permanent employees

beyond two-unit staffing levels, increased traffic attributable to continued operation of
BFN through the renewed operating license period would be insignificant.
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2. A forecast, for both periods, of the highway segments and interchanges likely to be affected
by the increased traffic, inferred from current traffic patterns associated with operations and
refuelina workers.

Assuming traffic is split equally in three directions on Shaw Road, Nuclear Plant Road,
and Browns Ferry Road, the Average Daily Traffic (ADT) on these county roads would
increase to approximately 2,625 vehicles per day, or a 165% increase in ADT. U.S.
Highways 72 and 31 would not be significantly impacted.

For a more detailed analysis (Highway Capacity Analysis), the assessment of traffic
effects for the project is based on the transportation planning and engineering concept of
level of service (LOS). This concept addresses the quality of service, or operating
conditions, provided by the roadway network, as perceived by motorists during the peak
hour of traffic, typically the morning and afternoon rush hour. The morning rush hour
from 5:30-7:30 a.m. is typically the highest at the site. Six LOS are designated as A
through F, with A being the best. With this type of analysis, level of service D is viewed
as the minimally acceptable LOS of the roadway because associated conditions can be
tolerable for short periods of time, or peak hour conditions. In contrast, an LOS of E or F
would be viewed as an unacceptable level. Peak work force levels were calculated
using certain assumptions. First, it was assumed that 80% of the peak on-site personnel
would work day shift and travel during peak hours. Also, at worst case, peak work force
was determined using both peak restart forces and existing work forces common during
an outage. As for the broad ADT analysis, an average ridership of 1.6 workers per
vehicle was assumed. Current peak traffic was assumed at 12% ADT and the current
truck composition is 10% of average daily traffic. Also, for this analysis, an even split
was assumed on the three county roads toward U.S. Highway 72 or U.S. Highway 31.

The results of the level of service analysis show a decrease on U.S. Highway 72 and the
county roads from level of service C to D during the restart phase. These roads would
provide traffic flow conditions where tolerable average operating speeds are maintained
but would be subject to considerable and sudden variation. These conditions can be
tolerable for short periods of time. In this instance, such conditions could occur twice
during the day and last for up to one hour. U.S. Highway 31 functions as a LOS C
roadway and shows no decrease in the service level of the road.

There will also be additional traffic added to the road network throughout the day in the
form of refurbishment material deliveries to the site and disposals from the site. This
truck traffic will vary over the length of the refurbishment project. For example, the dry
cask storage pad construction may generate up to 25 truck trips per day, but would only
last approximately a month. The level of service analysis is based upon peak commuter
traffic. This condition would only last approximately six months when the maximum work
force would be on site; therefore, the analysis provides a conservative estimate. This
conservatism offsets and compensates for unknown construction material truck
deliveries and disposals, traffic growth, possibility of fewer sharing rides, and variation of
traffic flows during peak hours on the local roads, without altering the final results
regarding the significance of future road transportation impacts. The level of service
analysis concentrates on peak hours; therefore, there would be no loss of level of
service during off-peak hours when trucks will mostly travel.
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The most substantial effect on local roadway conditions would be at the intersections.
The major signalized intersections affected include U. S. Highway 72 with Browns Ferry
Road and Shaw Road. These intersections are fully actuated where all signal phases
are controlled by detector actuators where cycle lengths and green times vary in
response to demand. The level of service of these intersection approaches on U. S.
Highway 72 are LOS B, where there is good progression and short cycle length.
Assuming worst case peak conditions, the level of service on these major roads at these
intersections decrease to LOS C, where higher delays may result from fair progression
and longer cycle lengths. At this LOS, the number of vehicles stopping is significant,
though some still pass without stopping. U. S. Highway 31 and Nuclear Plant Road is
another maijor intersection affected. This intersection has a two-way stop controlled T-
intersection and has a stop sign at Nuclear Plant Road. Left-turning traffic can progress
to a median before making the full turn. The LOS on the U.S. Highway 31 approach will
remain at a LOS B. The most significant changes to level of service at the intersections
due to increased plant traffic occur on the county roads including Browns Ferry Road,
Shaw Road, and Nuclear Plant Road. From the plant entrances to the approaches of
the major highway intersections, several of these county road intersection approaches
fall to a level of service that has poor progression and long cycle lengths to the point that
it is considered unacceptable to most drivers. However, those experiencing the delay
would primarily be the construction commuters. Such a problem can be easily tolerated
for the short duration of the peak construction period. Conditions will improve to
acceptable levels of service after this period. Delayed shift changes could be instituted
to help alleviate the problem.

Additional commuter traffic generated during operation of the refurbished Unit 1 at EPU
would result in an ADT increase on the county roads of less than five percent due to an
additional workforce of approximately 150 employees. There would also be
approximately 50% additional hydrogen and Calgon water chemistry truck deliveries; or
less than ten trucks per week. This minor increase in operational traffic results in an
insignificant impact to the transportation system.

Traffic growth would continue during the renewed operating license period for 20 years
following to year 2033. During this time, traffic volumes would increase, assuming 15%
growth rate per decade, to approximately 22,000 vpd on U.S. Highway 72, and 26,600
vpd on U.S. Highway 31. The county roads would increase to approximately 2,700 vpd.

3. Information on recent LOS, capacity, and usage for highway segments and intersections
forecast to be impact areas. State or county departments of transportation typically maintain
these data.

The site is located approximately ten miles southwest of Athens in northern Alabama in
Limestone County and is located just south of U. S. Highway 72, which runs from South
Pittsburg, Tennessee, west to Memphis, Tennessee. The site is directly accessible from
County Road 25. County Road 25 (Shaw Road) intersects U. S. Highway 72
approximately six miles north of the site. County Road 25 (Nuclear Plant Road) also
intersects U. S. Highway 31 approximately nine miles east of the site. U. S. Highway 31
intersects U. S. Highway 72 northeast of the site. Browns Ferry Road to County Road
25 just east of the site provides a more direct route to the site from Athens. U. S.
Highway 72 and U. S. Highway 31 are both high quality four-lane routes with good lane
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widths, alignments, turning lanes, and speed limits of 50 miles per hour (mph) through
Athens and increasing away from the city. County Road 25 and Browns Ferry Road are
medium quality two lane roads with level alignment, some passing zones, and speed
limits of 45 mph. Accessibility into the plant facility off County Road 25 near the
intersection with Browns Ferry Road has been altered for security reasons but is still
good.

The primary traffic generator in the vicinity of the site is the nuclear plant. Prior to the
current influx of workers for recovery of Unit 1, BFN averaged a daily site population of
approximately 1,300 persons. The worker population associated with two-unit operation
currently peaks at approximately 2,300 persons during outages, which occur every 24
months (per unit) for approximately two months. Current truck deliveries (exclusive of
Unit 1 recovery) are minimal (less than ten per week) and include hydrogen trucks,
Calgon water chemistry trucks, and occasional diesel fuel deliveries during peak months.
Rural residences located along the county roads that provide access to the site are also
traffic generators in the area.

Figure E.2-8 shows a map of the local road network for the area. The latest available
1998 Average Daily Traffic (ADT) counts in close proximity to the site indicate
approximately 13,440 vehicles per day (vpd) on U. S. Highway 72 north of the site and
16,260 vpd on U. S. Highway 31 south of U. S. Highway 72. There are no available
traffic counts on the county roads; however, TVA estimates approximately 1,600 vpd on
Shaw Road, Browns Ferry Road, and Nuclear Plant Road. There are no known road
upgrades or project-related traffic in the vicinity of the site.

The county roads are in good condition for access and would be adequate to support the
traffic requirements during both construction and operation. Traffic increases during
construction are much higher than that during operation; however, construction periods
are temporary and peak forces only last for approximately six months. Nevertheless,
even the traffic increases associated with the peak construction force levels do not result
in any unacceptable service levels on the adjacent roadways. There would be additional
delay from the plant to the major highways due to traffic congestion at shift changes and
leaving multiple exits simultaneously. Generally, as distance from the site increases and
traffic becomes more disbursed, impacts to the transportation network decrease. The
major multi-lane highways U.S. Highway 72 and U.S. Highway 31 would provide higher
capacity levels and an increase in traffic would tend to be less noticeable in these areas.

Page E-215



December 2003 BFN Units 1, 2, and 3 LRA
Appendix E — Environmental Report

4. Information from local sources (e.g., government officials, planning and economic
development agencies) about ongoing and anticipated economic development (e.g., new
construction or industry in the area of the plant) and changes in road conditions that could
affect LOS and be a contributor to cumulative impacts.

Traffic and ADT predictions are projected over many years. These projections may vary
greatly over such a length of time. However, over a long period of time, there is a
natural progression to improve the quality of the local roadway network. Therefore, as
traffic increases, roadway networks are expected to also improve. For example, an
interstate project between Memphis and Atlanta is currently in proposal stages; however,
the proposal is not part of the Alabama Department of Transportation’s five year plan. If
this interstate were constructed, traffic on U. S. Highway 72 would most likely decrease
significantly and traffic conditions would improve due to the addition of a major
thoroughfare across North Alabama.

5. Based on this information, the applicant, for both periods, should project the volume of
project-related traffic likely to occur at each segment, calculate the increase in traffic on
affected highway segments and intersections, and project the LOS that would result during
peak periods on each segment. Consultation with local and State departments of
transportation, who often have guidelines about how LOS is affected by an increase in traffic
volume given specific road conditions, should facilitate the LOS determination. The analysis
and the resulting LOS for each segment or intersection considered should be documented in
the ER.

The information for this guidance point is contained in the responses to the four previous
guidance points.

6. A discussion of potential mitigation measures, commensurate with the projected level of
impact, should be included in the ER. Mitigation measures could include, for example,
adjusting shift change time to nonpeak traffic times, busing, or road and traffic control
improvements. The applicant should estimate the potential effect of the mitigation measures,
include this assessment in the ER, and briefly explain the rationale for not implementing the
measures that were considered but rejected.

Specific site mitigation measure to improve the local roadway should include employee
programs that provide flexible working hours. This would reduce road travel during peak
hours. Delayed shift changes would also help alleviate the congestions at the plant
entrances/exits. Restrictions for trucks traveling during the peak hour could also be
made to reduce peak hour traffic. Roadway improvements, which would include lane
widening, realignment, lane addition, repaving, etc., would not be necessary due
primarily to the short span of time that peak construction forces exists onsite.
Unfavorable conditions felt at the intersections primarily by plant personnel quickly
dissipate as the peak construction forces fade.
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E.4.19 HISTORIC AND ARCHAEOLOGICAL RESOURCES

Table B-1 states that

Generally, plant refurbishment and continued operation are expected to have
no more than small adverse impacts on historic and archaeological
resources. However, the National Historic Preservation Act requires the
Federal agency to consult with the State Historic Preservation Officer to
determine whether there are properties present that require protection.

Specifically, 10 CFR 51.53(c)(ii)(K) requires that

All applicants shall assess whether any historic or archaeological properties
will be affected by the proposed project.

This issue is discussed in Section 3.7.7 and Section 4.7.7 of NUREG-1437.

The National Historic Preservation Act of 1966, as amended, 16 U.S.C. 470-470w-6, in
Section 106, requires that Federal agencies take into account the effects of the agency's
undertaking (including issuance of a license) on properties included in or eligible for the
National Register of Historic Places and, prior to approval of an undertaking, to afford the
Advisory Council on Historic Preservation a reasonable opportunity to comment on the
undertaking. The procedure for meeting Section 106 reguirements is defined in regulations of
the Advisory Council, "Protection of Historic Properties" (36 CFR Part 800). The guidance that
follows instructs the applicant as to the information and analysis that is required for the NRC
to comply with Section 106 requirements in a manner that minimizes the potential for the
consultation process with the Advisory Council to delay review of the application. The
applicant should also consider the effects on properties that are not eligible for the National
Register of Historic Places but, nevertheless, are likely to be considered by the State Historic
Preservation Officer or local historians to have local historic value and to contribute
substantially to an area's sense of historic character.

TVA is mandated, under the National Historic Preservation Act (NHPA) of 1966, to
protect significant archaeological resources and historic structures located on land
affected by TVA undertakings. NHPA Section 106 [16 U.S.C. 470f] requires Federal
agencies prior to taking action that implements an undertaking to:

1. Take into account the effects of their undertaking on historic
properties; and

2. Afford the Advisory Council on Historic Preservation (ACHP) a
reasonable opportunity to comment regarding such undertaking.

The State Historic Preservation Office (SHPO) serves as a proxy to the ACHP. The
Alabama SHPO has been consulted concerning the project alternatives and any
potential affect to historic properties.

The determination that an action is an undertaking does not require knowledge that
historic properties are present. An agency determines that a given proposal is an
undertaking based solely on that proposal's inherent ability to directly or indirectly affect
historic properties. The area of potential effects (APE) for an undertaking is usually
defined for archaeological resources as any area where facilities would be situated and
for historic structures as any area from which those facilities would be visible.
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At the initiation of this proposal, TVA Cultural Resources staff considered the nature of
the undertaking and determined that the project had the potential to affect historic
properties should those be present in the area. The APE for archaeological resources
was determined as the three areas designated as soil disposal or spoil pile locations.
The APE for historic structures was determined as those areas from which the disposal
locations would be visible.

An architectural survey was conducted within the visual APE of the proposed project
area. No historic structures were identified.

Information and Analysis Content
The ER should include the following information.

1. From Chapter 3 of this guide, identify those refurbishment and license renewal term
activities that could affect onsite or offsite historic properties. Such activities would include
around disturbina activity. increases in traffic, and audio and visual intrusions.

TVA is refurbishing Unit 1 in preparation for resuming operation of all three units, and is
also requesting renewal of the three operating licenses. The construction activities
included in refurbishment of Unit 1 are in previously disturbed locations and would not
affect historic properties, but could result in disposal of excess spoils in the three
designated spoil disposal areas if more than the currently planned additional cooling
tower capacity (i.e., more than one new cooling tower) is constructed. The construction
of the proposed dry cask storage facility, Modifications Fabrication Building, and
Administration Building will not have any direct affects on historic properties, and would
not result in disposal of spoils in the three designated spoil disposal areas.

2. On a copy of the site map or, if appropriate, the site vicinity map included in Chapter 2,
identify the areas of potential effects if historic properties were to be found.

3. On the map, identify historic properties that may be affected. All on-site historic properties
and any off-site historic properties located in or near areas of potential effects should be
identified. These properties should be described in the text. Properties can be identified by
referring to the "National Register of Historic Places," 36 CFR Part 60; consultation with the
State Historic Preservation Officer (SHPO), local preservation officials, and nearby Native
American Tribal officials; and field surveys.

In the Supplemental Environmental Impact Statement for Operating License Renewal of
the Browns Ferry Nuclear Plant (TVA 2002), the possibility of adding significant cooling
tower capacity was discussed. As part of the modifications associated with these
potential changes, three potential spoils disposal areas were described. The alternative
eventually chosen for additional cooling tower capacity did not require use of these
areas, but as part of the proposed license renewal the areas were evaluated for cultural
significance.

A Phase | survey was conducted at the three disposal site/spoil pile locations (Figure
E.2-9). This survey report is not included in this Environmental Report because the
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survey report is exempt from public disclosure under the Archaeological Resources
Protection Act (ARPA) §470hh to protect sites from theft. The survey identified two
historic properties. The survey of Area 1 (see Figure E.2-9) identified a prehistoric
archaeological (1Li535) site with an Early to Middle Woodland occupation. This site is
considered potentially eligible for listing in the National Register of Historic Places. Cox
Cemetery was identified in Area 2. This cemetery was relocated during the initial
construction of the BFN. No historic properties were identified in Area 3.

Maps depicting the locations of archaeological sites will not be included in this
Environmental Report. These are resources which are subject to illegal looting by
collectors, and are therefore considered sensitive. TVA is exempt from disclosing such
information to the public under ARPA §470hh.

The disposal of materials in these areas may affect historic properties that are listed or
have the potential to be listed in the NRHP. One potentially eligible archaeological site
(1Li535) was identified during the Phase | survey of Area 1 (see Figure E.2-9). This site
has a potential to have intact deposits that would provide valuable information about the
prehistoric period in this region. The site is marked on BFN drawings and would be
avoided by any future or current project activities. Therefore, Unit 1 recovery and the
proposed renewal of operating licens es for the three BFN units will have no effect on
historic properties.

4. If historic properties are found in or near areas of potential effects, assess those effects.
Criteria of effect and adverse effect are given in 36 CFR 800.9. Applicants are encouraged to
involve the SHPO and local historic preservation officials in the assessment. The assessment
should lead to one of three conclusions.

1. No effect: the undertaking will not affect historic properties;

2. No adverse effect: the undertaking will affect one or more historic
properties, but the effect will not be harmful;

3. Adverse effect: the undertaking will harm one or more historic properties.

5. If an adverse effect will occur, the applicant, in consultation with the SHPO and other
interested parties should identify measures to make the refurbishment or license renewal term
activities less harmful.

TVA consulted with the Alabama SHPO regarding Cox Cemetary and the potential
archaeological site in Area 1. The SHPO agreed that project activities will have no effect
on significant cultural resources since Cox Cemetery and site 1Li535 will be avoided.
Site 1Li535 has been marked on BFN drawings with instructions to contact the TVA
cultural resources staff prior to disturbance. If site 1Li535 could potentially be disturbed
by future plant activities, Phase Il testing will first be conducted to confirm the
significance of the site. A Phase |l survey would require excavation and potentially
backhoe trenching in order to delineate the site boundaries and establish site
significance. Any such investigations would be conducted after consultation with the
SHPO.
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Because of the avoidance of those two identified historic properties, there will be no
adverse effect.
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E.4.20 SEVERE ACCIDENT MITIGATION ALTERNATIVES

Table B-1 states that

The probability weighted consequences of atmospheric releases, fallout onto
open bodies of water, releases to ground water, and societal and economic
impacts from severe accidents are small for all plants. However, alternatives
to mitigate severe accidents must be considered for all plants that have not
considered such alternatives.

Specifically, 10 CFR 51.53(c)(3)(ii)(L) requires that

If the staff has not previously considered severe accident mitigation
alternatives for the applicant's plant in an environmental impact statement or
related supplement or in an environmental assessment, a consideration of
alternatives to mitigate severe accidents must be provided.

Severe accident mitigation alternatives are discussed in Section 5.4 of NUREG-1437.

The analyses performed for Chapter 5, "Environmental Impacts of Postulated Accidents," of
NUREG-1437 represent adequate, plant-specific estimates of the environmental impacts of
severe accidents. However, the Commission determined that a site-specific consideration of
severe accident mitigation alternatives (SAMAs) will be required at the time of license renewal
unless a previous consideration of such alternatives regarding plant operation has been
included in a final environmental impact statement, or final environmental assessment, or a
related supplement. The applicant should provide the relevant citation. If no such citations
exist, the applicant should provide the following information.
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Information and Analysis Content

The identification of possible SAMAs and evaluation of their merits should use the information
and analyses developed for the plant-specific individual plant examination (IPE) for severe
accident vulnerabilities (and modifications made subsequent thereto) and, when available, the
plant-specific individual plant examination of external events (IPEEE) for severe accident
vulnerabilities (e.g., earthquakes, fires, winds). If an IPEEE has not been completed, the
applicant may use the results of IPEEEs performed for other plants, adjusted for plant-specific
variables. In preparing the SAMA analyses, applicants may be guided by analyses performed
for previous applications for renewal of operating licenses and by the NRC for Watts Bar Unit
1 Nuclear Power Plant, NUREG-0498, Supplement 1, "Final Environmental Statement
Related to the Operation of Watts Bar Nuclear Plant, Units 1 and 2," April 1995, and
supplements to NUREG-1437. In structuring the analysis, the applicant should consider the
methodology presented in NUREG/BR-0184, "Regulatory Analysis Technical Evaluation
Handbook," January 1997.

The results of the following analytical steps should be presented in the ER, and the
methodology or analytical process should be described.

1. Based on the plant-specific risk study and supplementary analyses, identify and
characterize the leading contributors to core damage frequency and offsite risk (i.e.,
population dose). The frequency and contributors to core damage frequency and large
release frequency are generally available from the plant-specific risk study, such as the IPE.
Development of offsite risk information may require additional site-specific analyses if the
existing risk study does not include an assessment of offsite consequences.

2. From the IPEEE and any other external event analyses, provide estimates of the
incremental contribution to dose consequence risk identified from the IPE.

3. Identify practical physical plant modifications and plant procedural and administrative
changes that can reduce severe accident dose consequence risk. For each modification or
change, estimate the approximate reduction in risk.

4. Estimate the value of the reduction in risk. Value is usually calculated for public health,
occupational health, offsite property, and onsite property. A detailed discussion of calculating
values is found in Chapter 5 of NUREG/BR-0184

5. Estimate the approximate cost of each modification and procedural and administrative
change found to reduce the dose consequence risk of severe accidents. Potential SAMASs that
are not expected to be cost beneficial, even when uncertainties in the analysis (e.g., a factor
of 10) are taken into consideration, may be screened out based on a bounding analysis.

6. Perform a more detailed value-impact analysis for remaining SAMAs to identify any plant
modifications and procedural changes that may be cost effective (see Chapter 5 of
NUREG/BR-0184).

7. List plant modifications and procedural changes (if any) that have or will be implemented to
reduce the severe accident dose consequence risk.

Input for SAMA is found in Attachment E-4. The end of Attachment E-4 also provides
the reconciliation of results from the analyses conducted for the Final Supplemental EIS
for Operating License Renewal of BFN versus the results from the analyses conducted
for this Environmental Report.
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E.4.21 TRANPORTATION OF RADIOLOGICAL WASTE

This is a Category 1 issue and the impacts are small as long as the fuel used is not enriched
beyond 5 percent uranium-235 and average burnup for the peak rod does not exceed 62,000
Mwd/MTU.

Table B-1states that

The impacts of transporting spent fuel enriched up to 5 percent uranium-235
with average burnup for the peak rod to current levels approved by NRC up
to 62,000 MWd/MTU and the cumulative impacts of transporting high-level
waste to a repository, such as Yucca Mountain, Nevada are found to be
consistent with the impact values contained in Summary Table S-4--
Environmental Impact of Fuel and Waste to and from One Light-Water-
Cooled Nuclear Power Reactor. If fuel enrichment or burnup conditions are
not met, the applicant must submit an assessment of the implications for the
environmental values reported in Sec. 51.52.

This issue is discussed in Section 5.4 and Section 5.5.2.5 of NUREG-1437, which has been
updated by Volume 1, Addendum 1, "Generic Environmental Impact Statement for License
Renewal of Nuclear Plants: Main Report Section 6.3--"Transportation," Table 9.1, "Summary
of findings on NEPA issues for license renewal of nuclear power plants,’ Final Report,"2
August 1999.

Addendum 1 provided the technical basis to the final rule, 64 FR 48496, September 3, 1999,
that changed the transportation of fuel and waste from a Category 2 issue to Category 1. The
staff is closely monitoring industry and NRC programs that would lead to fuel burnup higher
than 62,000 MWd/MTU to modify the September 3, 1999, rule in a timely manner. Meanwhile,
any potential applicant for license renewal seeking approval for burnup beyond 62,000
MWd/MTU should request early guidance from the NRC staff on how to handle this issue in
the ER.

TVA complies fully with the stated current NRC limits of 5% U235 fuel enrichment and
62,000 megawatt days per metric ton of uranium average burnup for the peak fuel rod.
TVA currently has no plans to seek approval for increased enrichment or burnup beyond
these limits, and would likely do so in the future only as a participant in an industry-
based development and demonstration project, subject to NRC approval.
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E.4.22 ENVIRONMENTAL JUSTICE

Table B-1 states that

The need for and the content of an analysis of environmental justice will be
addressed in plant-specific reviews.

Environmental justice was not reviewed in NUREG-1437. Executive Order 12898, "Federal
Actions To Address Environmental Justice in Minority Populations and Low-Income
Populations," issued on February 11, 1994, is designed to focus the attention of Federal
agencies on the human health and environmental conditions in minority and low-income
communities. The NRC Office of Nuclear Reactor Regulation (NRR) is guided in its
consideration of environmental justice by Attachment 4, "NRR Procedures for Environmental
Justice Reviews," to NRR Office Letter No. 906, Revision 2, "Procedural Guidance for
Preparing Environmental Assessments and Considering Environmental Issues," September
21, 1999. NRR Office Letter No. 906 is revised periodically. The environmental justice review
involves identifying off-site environmental impacts, their geographic locations, minority and
low-income populations that may be affected, the significance of such effects and whether
they are disproportionately high and adverse compared to the population at large within the
geographic area, and if so, what mitigative measures are available, and which will be
implemented. The NRC staff will perform the environmental justice review to determine
whether there will be disproportionately high human heath and environmental effects on
minority and low-income populations and report the review in its SEIS. The staff's review will
be based on information provided in the ER and developed during the staff's site-specific
scoping process.

Information and Analysis Content

The ER should include the following information to assist the staff in its environmental justice
review.

e From Chapter 2, provide by political jurisdiction the composition of minority and low-
income persons within 80 km (50 miles) of the plant. Migrant workers as well as full
time residents should be included. Provide these data by census tract/block for those
geographic areas where the potential has been identified in Chapter 4 for adverse
impacts from refurbishment and from continued operation during the renewal term.
The most recent Bureau of the Census demographic information should be
supplemented with demographic information from State and local planning agencies.

e |dentify in Chapter 4, Chapter 5, and Chapter 6 the geographic location of each
environmental impact and proposed mitigating action addressed.

As discussed in Section E.2.6, the disadvantaged population percentage in the primary
labor market area is relatively small. In the census tract where the plant is located, the
minority population share is slightly larger than the state average (35.0 percent versus
29.7 percent). In the next closest tract, the minority share is 8.6 percent, much lower
than the state. In both tracts, poverty rates are lower than the state average. There are
no known significant concentrations of migrant workers in the area. Any negative
impacts to persons living near the site would be small and would tend to be dispersed
through the area. Potential impacts of concern would include air quality, transportation,
visual, and noise. The use of BMPs and planned mitigation, as discussed in Sections

Page E-225




December 2003 BFN Units 1, 2, and 3 LRA
Appendix E — Environmental Report

E.4.0 and E.6.2 of this report, would help maintain such impacts at a level of no
significance. Therefore, no disproportionate impacts to disadvantaged populations are
expected.
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E.5.0 ASSESSMENT OF NEW AND SIGNIFICANT
INFORMATION

The regulatory requirement to report new and significant information of which the applicant is
aware and the definition of new and significant information is discussed in the "General
Guidance" section in the Introduction of this regulatory guide. While the identification of new
and significant information may result from the scoping process (including the staff's site visit)
and from public comments on the draft SEIS, it is appropriate for the applicant to identify any
new and significant information early. To achieve early identification, the NRC encourages the
applicant, as it develops the ER, to employ methods that will reveal potential new and
significant information. To the extent the following information exists, it should be summarized
in this chapter of the ER.

1. Describe the information gathering and review process used in developing this ER. Explain
how the process would result in the identification of new and significant information
concerning Category 1 issues and issues not listed in Appendix B to Subpart A of 10 CFR
Part 51. The explanation should address (1) the methods used by the applicant that will make
it cognizant of new information, if it exists, and (2) the process for evaluating the significance
of new information, if found. Examples of means for identifying new information include review
of environmental monitoring results, review of related scientific literature, surveys of the
applicant's environmental and operations staff, exchange of information among licensees
through peer groups and industry organizations, consultations with academicians
knowledgeable of the local environment, and consultations with Federal, State, Tribal, and
local environmental, natural resource, permitting, and land use agencies. The description of
the review process for evaluating new information for significance should include the
organizational procedures for handling reports of new information and the criteria used to
determine the applicability of such information. An applicant who is not cognizant of any new
and sianificant information should so state in the ER.

As a federal agency, TVA is subject to the requirements of the National Environmental
Policy Act of 1969 (i.e., NEPA). The original Environmental Statement (or
Environmental Impact Statement (EIS) in more current NEPA parlance) for the
construction and operation of Browns Ferry was prepared by TVA in 1972 with the
Atomic Energy Commission participating as a cooperating agency. TVA also complies
with the regulations published by the Council on Environmental Quality (CEQ) (40 CFR
§§ 1500 — 1508), and TVA’s regulations implementing NEPA. The Commission
concluded on August 28, 1972, that the statement was adequate to support the
proposed license to operate the plant.

To provide the public and TVA decision-makers an assessment of the environmental
impacts of recovering BFN Unit 1 and continuing operation of all three BFN units through
the 20-year renewed operating license period, TVA subsequently prepared a
Supplemental Environmental Impact Statement (SEIS). A Notice of Intent to prepare the
SEIS was published in the February 15, 2001, Federal Register. A public scoping
meeting was held on March 6, 2001, near Decatur, Alabama, close to Browns Ferry.
Comments and suggestions received at that meeting and during the scoping period were
used to identify the scope of the Draft SEIS. A Notice of Availability of the Draft SEIS
was published in the December 14, 2001, Federal Register. A second public meeting
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was then held on January 17, 2002, also near Decatur, to provide the public the
opportunity to comment on and ask questions about the Draft SEIS. The public
comment period ran from December 14, 2001, to January 30, 2002. Comments
received from the public were considered in completing the Final SEIS.

In accordance with standard NEPA practice, TVA also coordinated an inter-
governmental review of the SEIS, sending information to and soliciting the views of
numerous government agencies and offices within the state of Alabama and the federal
government. The federal inter-governmental review included the Fish and Wildlife
Service, Army Corps of Engineers, Department of the Interior, Environmental Protection
Agency, as well as the Nuclear Regulatory Commission (Headquarters and Region Il).

On March 26, 2002, TVA mailed copies of the Final SEIS to interested members of the
public and various government offices, agencies, and officials. An electronic version of
the document was also made available (and remains so) on TVA’'s website
(www.tva.gov). To ensure the highest degree of public notice and participation in the
NEPA process, TVA provided an additional 30-day comment period on the Final SEIS.
TVA addressed the comments provided within this period in its Record of Decision which
was published in the June 18, 2002, Federal Register.

Being a Federal Agency which is involved in numerous activities having potential
environmental impacts, TVA has a staff of subject matter experts which is accustomed to
performing NEPA reviews. For the SEIS, since the original Environmental Statement
dates back to 1972 and its methodologies may have changed or additional information
may have become available, these subject matter experts revisited each of their areas
for BFN license renewal and reevaluated them in the light of current knowledge and
practices. These topics included surface water quality, aquatic ecology, groundwater
use and quality, terrestrial resources, threatened or endangered species, air quality, land
use, human health, socioeconomics, postulated accidents, uranium fuel cycles and
waste management, decommissioning, and environmental justice. Additional topics
were addressed also, as appropriate.

Analyses conducted for the SEIS indicated that no significant impacts would be
expected as a result of implementing the adopted alternative (i.e., unit 1 recovery plus
license renewal of all three units). These findings were primarily a result of the fact that
BFN is already an existing facility operating under an NRC license and that the proposed
recovery of Unit 1 and continuation of three-unit operations for an additional twenty
years after expiration of the current operating licenses result in relatively minor changes
to those operations that have the potential for environmental effects.

Under the designs, commitments and conditions described in the Final SEIS for BFN
License Renewal, TVA concluded that there would be no effects to the geologic setting,
threatened or endangered species, wetlands, soils, recreation, or cultural resources.
With the exception of carbon monoxide emissions, the impacts on ambient air quality are
expected to be even less than those assessed in the original BFN EIS. The ambient air
quality standard for carbon monoxide is still five orders of magnitude greater than
emission estimates, so the impact is considered negligible.

Minor, insignificant effects (predominantly from modifications or currently ongoing

activities that would proportionately extend in time with relicensing or slightly increase
with restart of Unit 1) are anticipated for generation of solid and hazardous waste, spent
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fuel management, groundwater resources, floodplains/flood risk, terrestrial resources,
socioeconomic conditions, transportation, land use, visual resources, and environmental
noise, as well as public and occupational safety and health. Proper implementation of
best management practices and compliance with applicable laws, regulations and
Executive Orders will help ensure that these impacts are negligible. The addition of Unit
1 and increasing the power output of the units to 120% of their originally licensed power
levels would increase radioactive effluent releases and exposures to the public
proportionally, however, the total exposures to the public are expected to remain a small
fraction of the regulatory dose limits.

With best management practices implemented, impacts of modifications on surface
waters and aquatic ecological resources are expected to be insignificant. Resumption of
three-unit operation after recovery of Unit 1 will require upgrading of the cooling tower
system and an increase of intake flow rates by approximately 10 percent from those of
past three-unit operation. Thermal impacts to aquatic life would be insignificant because
the plant would be operated to ensure that the maximum discharge temperature and the
temperature rise between intake and discharge remain within approved regulatory limits.
Use of cooling towers would increase, and on rare occasions when the cooling towers
are unable to meet thermal limits, the plant would be derated to remain in compliance.
Although significant impacts are not anticipated, TVA will also confirm expected levels of
impingement and entrainment resulting from increased intake flow rates by monitoring
during current 2-unit operation and following resumption of three-unit operability.

Modifications associated with Unit 1 recovery will result in impacts on population,
employment and income over a span of about 5.5 years. The total number of on-site
workers involved in the modifications phase will peak at about 2,460, and an additional
100 are likely to be located off-site. Modifications could result in some scattered, short-
term strain on community services, including police and emergency services, schools
and the housing market. Operation of Unit 1 in addition to current operation of Units 2
and 3 will require an increase in employment of about 150 permanent workers, which
would be a small addition to the local economy.

With renewed license operation of all three units, decommissioning of the units will be
delayed by the 20-year renewed license period, providing an opportunity for
decommissioning technology (including more advanced robotics) and the licensing
framework to evolve and mature. In addition, it becomes more likely that a permanent
spent fuel repository will be available prior to completion of decommissioning.
Attachment E-5 is a cross reference showing where consideration of the license renewal
NEPA issues listed in Table B-1 of 10 CFR Part 51, Subpart A, has been documented.
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2. Describe any new and significant information identified and the associated environmental
impacts.

TVA’s Final SEIS concluded that BFN Unit 1 can be recovered in a well-controlled
modifications effort and all three BFN units can be operated through the 20-year
renewed license period with no significant, adverse impacts on the environment.

3. For each impact, describe mitigation measures that were considered and the measures
that will be implemented.

The Final SEIS identified appropriate measures to minimize or mitigate environmental
impacts which have subsequently been adopted. These measures are generally of two
types, i.e., physical changes incorporated during project design, modifications or
construction, and programs and environmental controls initiated to meet regulatory
standards.

Mitigation measures to minimize potential air pollutant emissions during construction
activities for the new Administration Building, the Modifications Fabrication Building, the
dry cask storage facility, and the new cooling tower will be the best management
practices that TVA uses for construction of any new facilities. These include such
measures as wetting ground surfaces as appropriate to reduce fugitive dust, requiring
equipment and trucks to be well maintained and tuned for efficient fuel combustion,
covering fuels and fueling connections to minimize evaporative losses and requiring
contractors to adhere to such policies.

TVA will confirm the expected levels of impingement and entrainment of fish by
monitoring under current 2-unit operation and then also following return of Unit 1 to
service. Although not expected, if based upon these monitoring studies it is determined
that the location, design, construction, and capacity of the cooling water intake structure
are causing unacceptable environmental impact, TVA will assess reasonable, available
and achievable technologies, operational measures and restoration measures to further
minimize the adverse impact at the BFN site and institute those measures which in
consultation with the permitting agencies are determined to be appropriate.

The potential archaeological site identified in one of the possible spoils disposal areas,
along with an adequate buffer zone, has been set aside from available development by
marking it on the site master plan drawings with a note requiring that TVA’s
archaeological staff be consulted before any disturbance is allowed. If disturbance
cannot be avoided, Phase Il testing would have to first be completed to confirm the
significance of the site.

Finally, TVA will further analyze several options for mitigating the potential noise
increase at Paradise Shores (a subdivision development adjacent to the northwest
boundary of the site) prior to accepting the final design for the additional cooling tower
from the selected vendor. Options include, but are not limited to: using low noise fans
on the new cooling tower; instituting operational instructions to reduce noise; and
soliciting other noise reduction options from the cooling tower vendor.
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Detailed supporting documentation need not be included in the ER, but should be available
for review by the NRC. Supporting documentation may include (1) a general description of the
participants involved, their organizational affiliations, how they interact among themselves,
and the role that they served in the process; (2) a description of consultations with
academicians and Federal, State, Tribal, and local environmental natural resource, permitting,
and land use agencies; and (3) a description of new information that was identified and the
assessment of its significance.

Consultations

Appendix B of the BFN SEIS for License Renewal is a listing of agency correspondence.
A copy of the Notice of Intent published in the Federal Register on February 15, 2001,
which described the action alternatives considered, was sent to the following state and
federal agencies:

State of Alabama

Department of Economic and Community Affairs, Alabama Forestry Commission,
Alabama Development Office, Alabama Historical Commission, Department of
Transportation, Department of Agriculture and Industries, Department of Conservation
and Natural Resources, Alabama Department of Environmental Management,
Department of Public Health, and Top of Alabama Regional Council of Governments.

Federal Government

U. S. Fish and Wildlife Service, U. S. Army Corps of Engineers, U. S. Environmental
Protection Agency, U. S. Nuclear Regulatory Commission (both Headquarters and
Region Il), and the U. S. Department of the Interior, Office of Environmental Polity and
Compliance.

A “no comment” letter was received from the U. S. Department of the Interior. A ten-
page comment letter dated January 25, 2002, was received from the U. S.
Environmental Protection Agency; responses to this letter and to comments from various
individuals are given in Appendix F of the BFN License Renewal Final SEIS.

Post-FSEIS

Although not required, TVA provided 30 days for the public to comment on the FSEIS.
During this period, comments regarding the FSEIS were received from the U. S.
Environmental Protection Agency (EPA), the Alabama Department of Environmental
Management (ADEM), and a member of the public. TVA considered all comments
received on both the draft and final SEIS in completing the NEPA process and reaching
its decision. Discussed below are a number of the more important comments on the
FSEIS.

Based on review of the FSEIS, EPA had five concerns: (1) TVA’s stated preference for
recovering and restarting BFN Unit 1 and adding a single 20-cell cooling tower appeared
to EPA to be inconclusively presented in the FSEIS; (2) the cooling option selected in
the FSEIS was not presented in the Draft SEIS (although EPA correctly noted that this
was very similar to the cooling tower option in another non-preferred option); (3) cooling
capacity and thermal discharge modeling was preliminary at the Draft SEIS stage and
specifically for the chosen option was not included until the FSEIS; (4) the proposed
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action would likely contribute to the thermal load of the downstream 303(d) segment of
the Tennessee River listed as impaired for temperature and other pollutants of concern,
and (5) the cooling option chosen provides the lowest capacity of the four presented
cooling tower options and therefore would allow the hottest average thermal discharge
[this is not correct, as explained below].

ADEM commented that: the proposed action would likely contribute to the thermal
loading of the BFN facility near the mouth of the Elk River and above Wheeler Dam.
This segment had been identified as impaired on Alabama’s 1998 and draft 2000 303(d)
lists. One of the listed pollutants of concern for that segment was temperature, ADEM
commented that because the segment was listed for temperature impairment, no
additional thermal loading could be permitted until such time that a Total Maximum Daily
Load (TMDL) analysis could be developed or the stream could be de-listed for
temperature.

ADEM additionally noted that the current NPDES permit contains temperature limits
based on a 316(a) demonstration that EPA approved in June 1977. This allows the
plant to meet a relaxed temperature limit. ADEM commented that the NPDES permit
can be re-opened and modified in the event that ADEM determines through biological
and/or water quality monitoring that more stringent limitations and/or monitoring
requirements are necessary to ensure the protection and propagation of aquatic life in
the Tennessee River.

ADEM stated that the impaired segment of the Tennessee River would be re-evaluated
to determine whether the segment is impaired due to temperature and if so determined,
then a TMDL analysis would be developed. To facilitate that evaluation, ADEM
expressed interest in receiving copies of TVA’s water quality data, if not previously
provided, as well as water quality models conducted as part of the Final SEIS. (Per
Table 2, Waterbody/Pollutants Removed from the 2000 List, section of the Final 2002
§303(d) List posted on their website, ADEM subsequently delisted this thermally
impaired segment of Wheeler Reservoir.)

With regard to the first EPA comment, the FSEIS stated on page 2-55 under the heading
“The Preferred Alternative” that Alternative 2 was preferred by TVA and that sub-
alternative 2D was the preferred option for additional cooling tower capacity.

At the time of release, the Draft SEIS presented a summary of preliminary modeling
results indicating that opportunities existed to allow a reduced amount of additional
cooling capacity and/or cooling tower operation in an environmentally acceptable
manner. Given TVA’s compliance with current thermal limits of the NPDES permit for
BFN, there is no material difference between the potential thermal impacts to the
environment among those cooling tower sub-alternatives presented in the Draft SEIS
and sub-alternative 2D. In the event that thermal limits could not be maintained by
operation of cooling towers (see further discussion below), compliance would typically be
maintained by derating the plant.

As indicated in both the Draft SEIS and FSEIS, two-dimensional modeling analyses
conducted to assess the potential thermal effects under worst-case scenarios to the
reservoir and (formerly listed) 303(d) reach under the current NPDES permit conditions,
do indicate a slight increase (0.4 deg. F) in average reservoir water temperature in the
(formerly listed) 303(d) reach of Wheeler Reservoir for resuming 3-unit operation (at
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uprated power levels) relative to the originally approved 3-unit operation. As discussed
in the FSEIS, the impact of this projected worst-case change on water resources in
Wheeler Reservoir is expected to be insignificant. With the use of cooling towers and
plant derates, if necessary, temperature effects are expected to be less in years of more
typical hydrology and meteorology. TVA supplied the data and information requested by
ADEM and cooperated with ADEM regarding monitoring and evaluation of the (formerly)
listed stream reach. ADEM subsequently evaluated new information and determined
that the (formerly) listed 303(d) section was not an impaired water body; consequently,
development of a TMDL analysis for that section of the river will not be necessary.

Currently, TVA operates cooling towers at BFN only when the water temperature of
discharges approaches and presents the potential for exceeding an NPDES thermal
limit. When this situation occurs, not all cooling towers are necessarily placed in service.
To maximize the net generation of the plant, only those towers necessary to keep the
water temperature below the thermal limits are operated. Thus, as long as derating is
part of the operational strategy for maintaining the NPDES limits, there is no significant
difference in the hottest average thermal discharge for any of the cooling tower options.
Additionally, TVA is working towards improving its methods of predicting water
temperatures in Wheeler Reservoir and optimizing the operation of the cooling system
provided at BFN.

EPA also requested further clarification of the expected increase in intake flows
necessary for operating all three BFN units as reported in the Draft SEIS and the FSEIS.
Further analyses of flow changes associated with the proposed actions following release
of the Draft SEIS were indicated in Section 2.2.2 of the FSEIS. As stated in Section
E.4.1 of this Environmental Report, the expected increase in intake flows needed for
operating all three units is 11 percent.

EPA requested clarification in the Record of Decision concerning two noise related
issues: (1) whether or not the 24-hour DNL for noise is also less than the EPA target of
55 DNL for the chosen cooling tower option, as it was for the other cooling tower options;
and (2) whether or not the 24-hour DNLs for the chosen cooling tower option are within
FICON guidance (and therefore considered insignificant). If not, EPA suggested further
consideration of using cooling fans with reduced noise emissions until consistent with
FICON. Table 4.3.19-1 of the FSEIS indicates the selected cooling tower option has a
24-hour DNL of 53 dBA which produces an annual average DNL that is less than both
HUD and EPA 24-hour DNL annual average guidelines even with the probably priority-
of-use configuration for cooling towers. The 24-hour DNL for the chosen cooling tower
option is 1 dBA more than the 24-hour DNL for current operation and the increase is
insignificant based on FICON recommendations. There are no significant noise
consequences from the selected cooling tower option. However, paragraph 4.3.19.4 of
the FSEIS would present a clearer picture if it first stated which options are within FICON
guidelines (2A, 2B, 2D) and then discussed 2C which does not meet FICON guidelines
for Paradise Shores.

Significance of New Information

TVA’s Final SEIS concluded that BFN Unit 1 can be recovered in a well-controlled
modifications effort and all three BFN units operated through the 20-year renewed
license period with no significant, adverse impacts on the environment.
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E.6.0 SUMMARY OF LICENSE RENEWAL IMPACTS AND
MITIGATING ACTIONS

E.6.1 LICENSE RENEWAL IMPACTS

This section should provide a summary, preferably in tabular form, of the environmental
impacts related to license renewal for the plant. The summaries should be descriptive and
informative rather than evaluative or comparative. The presentation of material should be
organized by environmental resource area, such as the subject areas used in Table B-1.

TVA has reviewed the environmental impacts of renewing the operating licenses for
Units 1, 2, and 3. Chapter 4 incorporates, by reference, NRC findings for the Category 1
issues that apply to BFN as well as the “NA” issues (for which NRC came to no generic
conclusion). Table E.6-1 identifies the impacts that license renewal would have on
resources associated with Category 2 issues.

Table E.6-1 — Environmental Impacts Related to License Renewal at BFN

No. Issue Environmental Impact

Surface Water Quality, Hydrology, and Use (for all plants)

13 | Water use conflicts (plants | Small. The total BFN intake water flow (4,907 cfs)
with cooling ponds or can at unusual times be a significant fraction of the
cooling towers using make- | river flow past the plant (7Q10 of 8,700 cfs in

up water from a small river | NPDES permit rationale), but consumptive water
with low flow) uses are negligible (<100 cfs) and are expected to
remain so throughout the license renewal term.
TVA has determined that consumptive and off-
stream water uses would not have a significant
conflict with aquatic habitats due to the large
volume of reservoir water available, the high river
flow rate, and the return of most of the water

withdrawn.
Aquatic Ecology (for all plants with once-through and cooling pond heat dissipation
systems)
25 | Entrainment of fish and Small. TVA’s Vital Signs monitoring program

shellfish in early life stages | reported no obvious decline in the fish and benthic
macroinvertebrate communities in Wheeler
Reservoir during the period 1993 through 2002
and indicated and there is a balanced indigenous
reservoir fish community.
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Table E.6-1 (cont.) — Environmental Impacts Related to License Renewal at BFN

No. Issue Environmental Impact

26 | Impingement of fish and Small. TVA’s Vital Signs monitoring program
shellfish reported no obvious decline in the fish community

in Wheeler Reservoir and data support the
assumption of a balanced indigenous fish
community.

27 | Heat shock Small. TVA studies have documented that
thermal releases from BFN have not had a
significant impact on the aquatic community of
Wheeler Reservoir. Discharge temperatures will
remain within the NPDES permit limits; thus, heat
shock impacts are not anticipated.

Groundwater Use and Quality

33 | Groundwater use conflicts | None. This issue does not apply because BFN
(potable and service water, | uses less than 100 gpm of groundwater.
and dewatering; plants that
use >100 gpm)

34 | Groundwater use conflicts | Small. Although shallow groundwater at BFN can
(plants using cooling occur within unconsolidated terrace deposits of
towers withdrawing make- | alluvial origin, the terrace deposits are not
up water from a small river) | recognized as an aquifer at the site. This is

primarily due to the limited permeability and spatial
extent of the terrace deposits. Therefore, there are
no groundwater use conflicts associated with
surface water withdrawals during low flow conditions
which may affect aquifer recharge.

35 | Groundwater use conflicts | None. This issue does not apply because BFN
(Ranney wells) does not use Ranney wells.

39 | Groundwater quality Small. Considering that the plant wastewater

degradation (cooling ponds
at inland sites)

lagoons and sedimentation ponds possess clay
and Hypalon liners, respectively, no impacts to
groundwater resources are anticipated. The
changes in pond/lagoon discharges to the river
would remain within the bounding conditions
established in the NPDES.
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Table E.6-1 (cont.) — Environmental Impacts Related to License Renewal at BFN

No. Issue Environmental Impact

Terrestrial Resources

40 Refurbishment impacts Small. Because no uncommon terrestrial
communities or otherwise unusual vegetation
occur on or immediately adjacent to the lands to
be disturbed by refurbishment activities, no
adverse impacts to any uncommon wildlife or
their habitats would result.

Threatened or Endangered Species (for all plants)

49 Threatened or Small. During the three phases of BFN’s
endangered species thermal variance monitoring (1985-1998) and
current Vital Signs Monitoring programs, no
threatened or endangered aquatic species were
found within the affected area. The seven
survey reports cited in section 3.11.1 support the
conclusion that there would be no effect on the
species listed in Section 3.11.2. No occurrences
of rare (i.e., federal- or state-listed) plant species
are known to exist on or immediately adjacent to
the lands to be disturbed. Therefore, no effects
to rare plant species are anticipated.

Air Quality
50 Air quality during None. This issue does not apply because no air
refurbishment quality nonattainment or maintenance areas are
(nonattainment and designated at or near the BFN site.

maintenance areas)

Human Health

57 Microbiological None. Correspondence with the Alabama
organisms (public health) | Department of Public Health (ADPH) reveals
(plants using lakes or that the ADPH is not aware of any concerns
canals, or cooling towers | regarding the potential existence and
or cooling ponds that concentration of thermophilic microorganisms
discharge to a small such as Naegleria fowleri in the receiving waters
river) for plant cooling water discharge. Refer to

Attachment E-2 for actual correspondences.
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Table E.6-1 (cont.) — Environmental Impacts Related to License Renewal at BFN

No. Issue Environmental Impact

59 Electromagnetic fields, Small. TVA designs transmission lines to
acute effects (electric exceed the requirements given in the NESC at
shock) the time the lines are constructed, thereby

ensuring that the impact of shock hazards and
EMF exposure are minimal as a result of
operation of the BFN plant.

Socioeconomics

63 Housing impacts Small. BFN is considered to be in a high
population area. Also, the primary labor market
area has no growth control measures that would
limit housing development. Therefore, in
accordance with NRC standards, housing
impacts would be small.

65 Public services: public Small. The peak potable water consumption
utilities rate of 5 million gallons per month partially
represents the current total workforce at BFN,
which is at the expected peak number of
approximately 3,600. When three-unit operation
is resumed in 2007, the total site workforce (TVA
plus contractors) is projected to return to less
than 1,400 and remain at that level through the
renewed operating license period. The potable
water consumption at BFN after resumption of
three-unit operation will likely return to nearly the
pre-Unit-1 recovery rate of less than 50 million
gallons per year. For off-site consumptive
impacts, it has been found that only a minority of
the Unit 1 recovery on-site workers have
relocated as a result of employment on the
project, greatly mitigating the impact on the local
area water supplies. The temporary local
population increase from workers and their
families associated with Unit 1 recovery is
distributed over such a large work force
population area that the consumptive impacts on
Wheeler Reservoir are negligible. Similarly, off-
site consumptive impacts of the permanent
workers and their families will be negligible
through the 20-year period of renewed operating
licenses.
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Table E.6-1 (cont.) — Environmental Impacts Related to License Renewal at BFN

No. Issue Environmental Impact

66 Public services, Small. Itis anticipated that about 460 additional
education children of school-age would result from
(refurbishment) refurbishment. The likely geographic distribution

of these children and their relative impact on the
school systems in each county indicate that in
no case would the impact on school systems be
as high as one percent of the school
membership. Therefore, the impact on schools
would be classified as small.

68 Offsite land use Small. All three conditions prescribed in the
(refurbishment) NRC Regulatory Guide 4.2S1, Section 4.17.1
are met and therefore, the impacts can be
designated as small.

* The projected population growth is
approximately 3.2 percent (less than 5 percent)
of the population in Limestone County, and
approximately three-tenths of one percent of the
population in the six-county geographic region
from which workers would commute.

» Limestone County has developed a
Comprehensive Plan which includes goals for
land use, community facilities, transportation,
and a capital improvements program and
budget. The existing Plan was developed to
cover the time period from 1985 to 2000. An
updated plan is currently being developed for
the next two decades.

* BFN is not located in an extremely isolated or
sparsely populated area. According to GEIS
criteria, based on proximity and sparseness,
Brown’s Ferry is located in a high population
area.
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Table E.6-1 (cont.) — Environmental Impacts Related to License Renewal at BFN

No. Issue Environmental Impact

69 Offsite land use (license Small. Operation of Unit 1 in addition to Units 2
renewal term) and 3 would require an increase of about 150
workers above the current operational levels and
this increase would be of small significance.
Since there are sufficient vacant housing units,
2,209 with 621 available for rent, this action
should not promote housing construction. No
impacts to land use or infrastructure are
expected because of the additional workers.
With only about 2 percent of the county
urbanized, increased revenue from TVA due to
this action might have a small positive impact on
land use due to increased funds for
development.

70 Public services, Moderate. Transportation impacts vary in
Transportation degree by location. During the construction
phase minor intersections near the plant are
noticeably impacted. Those affected are
primarily commuters associated with the project.
At the other extreme, on other road segments
there is no noticeable impact. The analy