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1. [ X I Administrative action [ ] Legislative action 

2. This action is the construction and operation of a 2-unit nuclear 
power plant in Jackson County, Alabama.  

3. Construction and operation of the plant is expected to have no 
significant adverse impact on land use and water use. No signi
ficant adverse impact is expected on water quality, fish, or 
aquatic life resulting from discharges of heated water and 
treated radioactive, chemical, and sanitary wastes into the 
Tennessee River. The small quantities of radioactive materials 
that are released will result in doses within the limits of the 
Atomic Energy Commission's proposed Appendix I to 10 CFR Part 50.  
There should be no detectable impact due to these releases. A 
long-term favorable impact on the economy of the area is expected.  
Operation of the closed-cycle cooling towers will result in evapo
ration of water and release of heat into the air. The cooling 
tower plumes may result in occasional local fog and ice and some 
visual obstruction. There will be a slight increase in temperature 
of water returned to the Tennessee River. The small quantities of 
fish larvae and plankton drawn into the closed cooling system will 
be destroyed. Construction of the plant will result in some 
reservoir turbidity. A small amount of land will be converted from 
agricultural to industrial use. Buildup of construction employees 
may initially strain the public and private sectors toprovide 
housing, schools, and other services.  

4. Baseloaded coal-fired and nuclear-fueled units were considered to 
meet the 1979-80 winter peak load. Nuclear units were selected due 
to the significant environmental advantages and lower costs. Due to 
similar power supply situations faced by other utilities, the 
purchase of power in the quantities needed was not a realistic 
alternative.  

Alternative systems were considered for heat dissipation, reduction 
in releases of radioactive products from the plant, and reduction 
in releases of nonradioactive products from the plant.
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Alternative heat dissipation facilities considered included:

(1) 
(2) 
(3) 
(14) 
(5) 
(6)

Once-through cooling 
Dry cooling towers 
Cooling lake 
Spray canal 
Mechanical draft cooling towers 
Natural draft cooling towers

Considering feasibility, environmental impact, and cost, the 
natural draft cooling towers represent the best balance and 
have been adopted.  

Alternatives considered for reducing releases of radioactive 
gases included:

(1) 
(2) 
(3) 
(4)

60-day holdup system 
Cryogenic distillation 
Gas absorption 
Hydrogen recombiners

Selection of a 60-day holdup system was made as a result of 
balancing feasibility, environmental benefit, and cost.  

5. Comments were received from the following agencies:

Advisory Council on Historical 
Preservation 

Alabama Development Office 
Atomic Energy Commission 
Environmental Protection Agency 
Federal Power Commission 
Department of Agriculture 
Department of the Army

Department of Commerce 
Department of Health, 

Education and Welfare 
Department of Housing and 

Urban Development 
Department of the Interior 
Department of Transportation

6. The draft statement was sent to the Council on Environmental 
Quality and made available to the public on March 6, 1973. The 
final statement was sent to the Council on Environmental Quality 
and made available to the public on May 24, 1974.
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1.0 INTRODUCTION 

TVA is a corporate agency of the United States created by 

the Tennessee Valley Authority Act of 1933 (48 Stat. 58, as amended, 

16 U.S.C. H5 831-831dd (1970; Supp. II, 1972)). In addition to its 

programs of flood control, navigation, and regional development, TVA 

operates a power system supplying the power requirements for an area of 

approximately 80,000 square miles containing about 6 million people. Except 

for direct service by TVA to certain industrial customers and Federal 

installations with large or unusual power requirements, TVA power is 

supplied to the ultimate consumer by 160 municipalities and rural elec

tric cooperatives which purchase their power requirements from TVA.  

TVA is interconnected at 26 points with neighboring utility systems.  

The TVA generating system consists of 29 hydro generating 

plants, 12 fossil-fueled steam generating plants, and two gas turbine 

peaking plants now in operation. In addition, power from Corps of 

Engineers' dams in the Cumberland River basin and dams owned by the 

Aluminum Company of America on Tennessee River tributaries is made 

available to TVA under long-term contracts. Figure 1.0-1 shows the 

location of TVA's present generating facilities and those under construction.  

The approximate area served by municipal and cooperative distributors of 

TVA power is also shown.  

Power loads on the TVA system have doubled in the past 10 

years and are expected to continue to increase in the future. In 

order to keep pace with the growing demand, it has been necessary to 

add substantial capacity to the generating and transmission system on 

a regular basis. The present system capacity is shown in Table 1.3-1.
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This plant is proposed to satisfy in part TVA's obligation 

to supply an ample amount of electricity to the area which TVA serves.  

The plant will consist of two units; each having a net electrical generating 

capacity of 1,221 MW (electrical) when operating at about 3,600 MW (thermal).  

An application to construct the plant was filed with the Atomic Energy 

Commission (AEC) in May 1973. The decision by TVA to locate the plant 

at the Bellefonte site will be made considering the results of this 

environmental review. After extensive review of the preliminary safety 

analysis report and other documents by the AEC regulatory staff and the 

independent Advisory Committee on Reactor Safeguards and after a public 

hearing before an Atomic Safety and Licensing Board, AEC is expected to 

grant a construction permit early in calendar year 1975. The final safety 

analysis report will be submitted to AEC at a later date, along with a 

request for authorization to operate both units of the plant at the 

designed power level. Under the current schedule, TVA expects to begin 

to load the nuclear fuel for unit 1 in June 1979. Full power operation 

of unit 1 is expected in December 1979; unit 2 is expected to go into 

operation in September 1980.  

As a Federal agency, TVA is subject to the requirements of 

the National Environmental Policy Act of 1969 (NEPA) which became 

effective on January 1, 1970. In carrying out its responsibilities 

under the TVA Act, TVA follows a policy designed to develop and.enhance 

a quality environment. As a result of this policy, TVA has long con

sidered environmental matters in its decision making. Offices and 

divisions within TVA employ personnel with a wide diversity of experience 

and academic training which enables TVA to utilize a systematic, inter

disciplinary approach to ensure the integrated use of the natural and
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social sciences and the environmental design arts in planning and 

decision making as required by NEPA. This statement on the environ

mental considerations relating to the Bellefonte Nuclear Plant is 

being sent to state and Federal agencies for review and comment pur

suant to that Act as implemented by guidelines issued by the Council 

on Environmental Quality (CEQ) and Office of Management and Budget 

Circular A-95.  

It should be noted that although the two units will begin 

operation at different times, this environmental statement considers 

the plant as operating with both units, in order to accurately assess 

the impact of the plant on the environment, and so that consideration 

of the cumulative effects of the plant can be assured.  

The remainder of this statement provides a baseline inventory 

of environmental information and covers the environmental considerations 

set out in Section 102(2)(C) of NEPA, as implemented by the CEQ and 

AEC guidelines.
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1.1 General Information - This section provides a basic know

ledge of the existing environment and the important characteristics 

and values of the Bellefonte site as it now exists in order to estab.

lish a basis for consideration of the environmental impact of the 

facility.  

1. Location of the facility - The proposed site 

is located on a tract of land consisting of approximately 1,500 acres 

on a peninsula at Tennessee River mile (TRM) 392 on the west shore of 

Guntersville Lake about 7 miles east-northeast of Scottsboro, Alabama.  

The site lies on the southeast side of Browns Valley which separates 

Sand Mountain on the southeast from the rest of the Cumberland Plateau 

on the northwest. The proximity of the site to local towns, rivers, 

and state boundaries is indicated-on the vicinity map, figure 1.1-1.  

2. Physical characteristics of the facility - The 

plant will have the following principal structures on the site: two 

reactor containment buildings, turbine building, auxiliary.building, 

service building, condenser circulating water pumping station, two 

diesel generator buildings, river intake pumping station, natural draft 

cooling towers, transformer yard, 500-ky and 161-ky switchyards, and 

sewage treatment facilities. Figure 1.1-2 shows the preliminary 

arrangement of these facilities. This arrangement may change as design 

of the plant progresses.  

The two reactor containment buildings each house 

a pressurized water reactor designed and manufactured by Babcock & 

Wilcox. The 2-unit plant will have a total electrical generator name

plate rating of 2,664 megawatts. Nuclear fuel is contained inside each
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reactor pressure vessel. The fuel is in sealed metal tubes and con

sists of slightly enriched uranium dioxide pellets. The fission pro

cess in the fuel produces heat. Water serves as both the moderator 

of the fission process and the coolant. The primary coolant water is 

pumped through the reactor from below the fuel and is heated by contact 

with the fuel element tubes. The reactor power is controlled by con

trol rods, lumped burnable poison rods, and neutron-absorbing boric 

acid solution. The heated coolant flows in two closed-loop circuits 

through tubes in steam generators and then is pumped back into the 

reactor. In each steam generator a separate body of water flows in 

contact with the outside surfaces of the tubes and absorbs heat from 

the reactor coolant, producing steam to power the turbine generator.  

The electrical power thus produced by the turbine generators is fed 

through the switchyard and transmission line connections into the TVA 

system to meet system power requirements.  

The principal ways in which the plant will inter

act with the environment, discussed later in detail, are: 

1. Releases of minute quantities of radioactivity.to the air 

and water; 

2. Release of minor quantities of heat to Guntersville Lake 

and major quantities of heat and water vapor to the 

atmosphere; and 

3. Change in land use from farming to industrial.
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1.2 Environment in the Area - The following summary description 

provides a baseline inventory of the important characteristics of the 

region.  

1. History - The Bellefonte site is in Jackson 

County, Alabama. Located in the northeastern corner of-the state, 

Jackson County is bounded by the Tennessee State Line, the Georgia 

State Line, and by DeKalb, Marshall, and Hadison Counties. The county 

was created by an Act of the State Legislature on December 13, 181".  

Tt was named.for General Andrew Jackson, hero of.the Creek Indian War 

and seventh President of the United States. Upon .the formation of the 

county, Santa Cave was the.temporary county seat but in 1821 Bellefonte 

'ras chosen. In 189r the county seat was removed to Scottsboro, where 

it has remained.  

2. Toy hg? .- The Bellefonte site is a moderately 

wooded area with steep.hills on the eastern portion of the tract. The 

plant will be located west of these hills. On the site, the land 

rises from the water surface (normal maximum level elevation 595 feet 

above mean sea level) to a hill crest anproximately 800 feet above 

mean sea level. Across the river, the west escarpment of Sand Mountain 

rises to approximately 1,400 feet above mean sea level. The general 

topographic features of the site and nearby areas are shown on Figure A-3 

(Appendix A ).  

3. Geology - The site lies on the southeast side 

of Browns Valley, which separates Sand ountain on the southeast from 

the rest of the Cumberland Plateau to the northwest. Browns Valley in 

Alabama and its northeastward extension in Tennessee - Requatchie Valley 

were formed as the result of erosion of an anticlinal structure which.
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extends for over 150 miles from Blount Springs, Alabama, northeastward 

to Crab Orchard, Tennessee. The rock strata exposed by the anticline 

range from Cambro-Ordovician dolomite in the core up through Ordovician 

limestone; Silurian limestone, shale, and sandstone; Mississippian 

limestone and shale; to Pennsylvanian sandstone and shale on Sand 

Mountain and the Cumberland Plateau. The major portion of the site 

is in Section 7, Tier 4 South, Range 7 East.  

Included as Figures 1.2-1 to Figure 1.2-4 are the 

regional tectonic map, regional geologic map, geologic and tectonic 

map of the plant area, and geologic map of the plant site.  

Structures at the Bellefonte site would be founded 

on Chickamauga limestone of Middle Ordovician Age. The limestone of the 

Chickamauga strata occur along the entire length of the eastern side 

of the anticlinal valley and along most of the western side. At the 

site the strike of the strata is N 400E and the dip is 170 southeast.  

The Chickamauga is slightly over 1,40Q feet thick in the area and is 

overlain by approximately 150 feet of limestone, shale, and sandstone 

of the Silurian Red Mountain Formation and is underlain by several 

thousand feet of Cambro-Ordovician Knox dolomite.  

Exploration and construction activities at the site 

will not destroy outcrop areas of significant geologic value. In 

fact, cores from exploratory drilling and exposures in foundation 

excavations will allow detailed geologic studies to be made in an area 

that otherwise contains few bedrock exposures. Representatives of the 

Alabama and Tennessee Geological Surveys have studied cores from the 

preliminary exploratory drilling and will be advised when additional 

material is available for further study.
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No mineral deposits are being worked in the area.  

Studies of potential iron ore de]fosits.in the Guntersville.Reservoir 

area included investigation of the Red Mountain Formation at Sublett 

Ferry in the southwest corner of the site area. Detailed stratigraphic 

measurements of 150 feet of the formation disclosed no commercially mineable 

iron ore. The Red Mountain Formation is the host rock for iron ore in 

the Birmingham District where the formation is 300-500 feet thick and 

contains beds of ore up to 15 feet thick. In the Browns Valley area, 

the formation is much thinner and has no distinct iron ore beds.  

Instead, streaks of ferruginous sandy limestone occur intermittently 

throughout the section, but nowhere do these have high enough iron 

content or sufficient thickness to be commercially productive.  

There is no indicated potential for any oil and 

gas production in the area. The latest information furnished by the 

Alabama Geological Survey indicates that only two exploratory holes 

2 
have been drilled in Jackson County, both in 1913. One was near 

Stevenson and the other near Bridgeport. Both were nonproductive.  

4. Soils - As described in a soil survey report3 

of Jackson County the 1,500-acre site selected for the Bellefonte Nuclear 

Plant can be described as occurring in two soil association categories: 

(3) - Etowah-Holston-Talbott-Dewey; and 

(5) - Fullerton-Bodine-Ennis.  

Soil association 3 consists of generally level to 

rolling deep, fertile soils on stream terraces and adjacent limestone 

uplands. Soil association 5, on the other hand is characterized by deep, 

well drained, rolling to hilly soils on cherty ridges.  

The detailed soils map contained in the referenced 

report reveals that the dominant soil mapping units with this purchase 

area include:
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(a) Etowah loams and silt loams, level and undulating phases 

(b) Colbert silty clays and silty clay loams, undulating and 

rolling phases.  

(c) Fullerton cherty silt loam, eroded steep phase 

(d) Armuchee-Tellico complex, silty clay loans, eroded hilly phase 

(e) Dewey silt loam, hilly phase 

(f) Capshaw silt loam, level and undulating phases 

(g) Tupelo silt loam, undulating phase 

(h) Talbott silty clay loam, eroded undulating and rolling phases 

(i) Hermitage cherty silty clay loam, severly eroded hilly phase 

(j) Cumberland silty clay loam, eroded undulating phase 

As indicated by this list of soil mapping units, the 

suitability of soils for agricultural production varies widely within 

the 1500 acres. The level to rolling, well and moderately well drained 

terrace soils (Etowah, Capshaw, Tupelo, and Cumberland series) in the 

western part of the nuclear plant site are very well suited to both 

cropland and pasture production. On the other hand, the steeper 

Fullerton, Dewey, Hermitage, and Armuchee-Tellico soils are not well 

adapted to cropland and pasture uses. These latter soils occur mainly 

in the forested uplands of the eastern portion of the nuclear plant 

site, paralleling Guntersville Reservoir.  

5. Seismology - The site lies within the borders 

of the southern Appalachian seismotectonic province. Figure 1.2-5 

locates the nearest faults in the region.  

The nearest local quake with a Modified Mercalli 

intensity of V was centered 5 miles west of the site. The nearest 

known epicenter of a damaging quake (MM VII) was approximately 50 

miles south of the site. The maximum intensity felt at the site from 

the latter quake was probably no higher than M IV. Accelerations at 

the site from a recurrence of these shocks would be far less than the 

assumed seismic event: a M VIII shock, centered at the site, with an
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acceleration of 0.18g. The seismic history of the Bellefonte area is 

presented in the plant safety analysis report.  

6. Climatology and meteorology - The site is 

located in a temperate latitude about 250 miles north of the Gulf of 

Mexico. The area is dominated in winter and spring by alternating 

cool dry continental air from the north and warm moist maritime air 

from the south. During this period, migratory cyclonic disturbances 

cause frequent precipitation and moderate wind. Storms, including 

tornadoes, reach severest intensity in March and April.  

In summer and fall the migratory systems are less 

frequent and less intense, and the area is generally dominated by the 

western portion of the Azores-Bermuda anticyclonic circulation. In 

the fall extensive periods of weak wind and stable atmospheric conditions 

most likely occur and result in the least favorable atmospheric 

dispersion conditions. Days of high air pollution potential that would 

likely affect the area should number about 6 days annually.  

Tornadoes in the area generally move northeastward 

up the valley and cover an average surface path 5 miles long and 150 

yards wide. However, the probability of a tornado occurring at the 

site is extremely low, about once in 15,000 years. Severe windstorms 

may occur several times a year, with wind speeds reaching 45 mi/h and on 

occasion exceeding 75 mi/h. High wind may accompany moderate-to-strong 

cold frontal passages 30 to 40 times a year with maximum frequency in 

March and April. Strong wind may accompany thunderstorms about 60 

times a year with maximum frequency in July.  

Average monthly temperatures in the area range 

from about 430F in January to about 79OF in July. The maximum annual
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temperature range, from 1090F in July to -160F in February, is 1250F 

Detailed temperature data for Scottsboro, Alabama are shown in 

Table 1.2-1.  

Approximately 60 percent of the annual average 

precipitation of about 56 inches, in the plant site area results from 

migratory cyclonic disturbances from late November through April 

(Table 1.2-2). Snowfall data are in Table 1.2-3.  

No records of the frequency and intensity of fogs 

are available for the Bellefonte site area. However, Chattanooga 

records (Table 1.2-4) indicate that heavy fogs (visibility equal or 

less than 1/4 mile) occur on 36 days annually with a maximum of 6 

days in October and a minimum of 2 days' fromFebruary through July.  

Wind patterns in the area should be similar to 

those near the Widows Creek Steam Plant about 15 miles northeast of 

the site where data have been collected since 1964. Both plant sites 

have similar physiographic features. At Widows Creek the mean wind 

throughout the lower 600 to 800 feet is markedly bimodal (Figure 1.2-6) 

with northeasterly (NNE-NE) downvalley wind occurring about 22 percent 

of the time and southwesterly (SSW-SW) upvalley wind occurring about 

24 percent of the time. About 70 percent of the downvalley wind is 

between 1 and 3 mi/h and occurs most frequently in September. One year 

of monitoring data in the Widows Creek Steam Plant area shows calm conditions 

occurring about 15 percent of the time and wind speeds, 1 to 3 mi/h, 

occurring about 58 percent of the time. This excessive frequency of 

weak wind conditions is due in part to the higher starting threshold 

(2 to 3 mi/h) of the older model wind speed sensor which has operated
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since 1964 at Widows Creek Steam Plant meteorological 
facility. The 

newer wind speed sensor which has operated at the Bellefonte 
temporary 

offsite meteorological facility since May 12, 1972, has a starting 

threshold of 0.6 mph.  

Wind patterns on Sand Mountain tend to reflect the 

regional vihdflow, which is quite dissimilar 
to that in the lower 

valley. The directional frequency pattern on Sand Mountain (Figure 1.2-7) 

shows a rather uniform distribution, with somewhat higher 
frequencies 

of southeasterly, southwesterly, and northwesterly winds. 
Average wind 

speeds are about 2 to 3 mi/h higher than those in the 
valley.  

Because of the limited record of data from the 

temporary meteorological facility near the Bellefonte 
plant site, an 

extrapolated evaluation of the atmospheric dispersion 
conditions in 

the form of a joint frequency distribution of wind direction, wind 

speed, and stability was developed. The evaluation was based primarily 

on the (1) comparative wind direction and wind speed 
data from the 

Widows Creek Steam Plant and the Sequoyah Nuclear Plant, (2) 

temperature gradient data from the Sequoyah 
Nuclear Plant - adjusted 

to the Bellefonte plant site, and (3) stability percentage of 

occurrence (Pasquill classes A through G) at the Sequoyah 
Nuclear Plant 

adjusted to the Bellefonte plant site (Table 1.2-5).  

It should be pointed out the preliminary review of 
the 

first full year of data from the temporary offsite meteorological 
facility 

indicates that the frequency of stability classes, 
F and G, are somewhat 

less conservative than those based on the extrapolation.  

A breakdown of the estimated occurrence of the individual 

stability categories, A through G, with respect to wind direction and wind 

speed is shown in Tables 1.2-6 through 1.2-12. Most significant is the 

percent occurrence of the 0-3.4 mph wind speed range for the F and G
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categories which are usually identified with the most adverse onsite 

atmospheric dispersion conditions. The respective values are about 

26 and 11 percent.  

The principal effect of the valley-ridge terrain 

features on the atmospheric dispersion of effluent releases is one of 

confinement within the valley, particularly during weak and stable 

downvalley (northeasterly) and, to a lesser extent, upvalley (southwesterly) 

flow. Also, with the relatively flat and undulating valley floor, there 

should be minimal discontinuity of the low-level windflow from terrain 

roughness and irregularity.  

The temporary meteorological facility began operation 

May 12, 1972, at a site about 2 miles north-northeast of the Bellefonte 

plant site and at or near plant grade. The facility consists of a 130-foot 

steel tower with an instrument building near the tower base. The data, 

processed by a pulse-o-matic automatic data logging system, consists of 

(1) wind speed and wind direction at 130 feet, and (2) temperature at 33 

feet (10 meters) and 130 feet. In September 1973, additional wind direction 

and wind speed sensors were installed at the 33-foot level to obtain further 

data on the low-level wind conditions. Prior to this installation, the 

33-foot wind speed data were extrapolated from the measured 130-foot wind 

data by use of the common power law relationship. The extrapolated 33-foot 

wind speeds should be more representative of plant site conditions than the 

measured 33-foot wind speeds at the offsite meteorological facility because 

of the minor differences in terrain features and the resultant effects on the 

low-level wind structure, particularly during weak wind and inversion 

conditions. No dew point measurement system was installed as none was 

available to meet the AEC Regulatory Guide 1.23 specification. TVA has 

now developed a prototype dew point gradient measurement system which 

will soon be installed at one of the existing nuclear plant permanent 

meteorological facilities.
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On October 3, 1972, another temporary meteorological 

facility began operation on the immediate plant site. This facility, having 

continuous analog recording of wind direction and wind speed at 
33 feet, 

was installed to obtain further data on the onsite low-level 
wind conditions.  

In the fall of 1974, about five years in advance of 

fuel loading for unit 1 and in ample time to collect adequate 
data for 

preparing a definitive evaluation of the onsite 
atmospheric dispersion 

conditions, the installation of a permanent meteorological facility 
will begin.  

The collection of continuous and reliable data should start in 
late 1974 or 

early 1975. The facility will be located about 5,000 feet 
northeast of the 

reactor building sites and will consist of a 300- or 400-foot 
tower with 

instrument building (Environmental Data Station) near 
the base of the tower.  

The data collected and processed by high speed digital 
computer system will 

include (1) wind direction and wind speed at 33 (10 meters) 
and 300 (or oo) 

feet, atmospheric turbulence index (signa-y and 
sigma-z) at 33 and 300 (or 4oo) 

feet, temperature and dew point at 4, 33, 150 (or 200), and 300 (or 400) feet,, 

and solar radiation, atmospheric pressure, and rainfall 
at h feet.  

Also, plans are now being made to conduct 
special 

field studies before plant construction to identify 
the representative 

onsite atmospheric dispersion conditions or, more specifically, 
to develop 

reliable diffusion parameters for estimating maximum ground-level con

centrations attributable to postulated accident and/or normal effluent releases.  

7. Hydrology and water quality 

(1) Ground water - Ground water at the site 

is derived principally from precipitation, which has 
averaged about 56 

inches per year.  

There is no distinct aquifer in the 

Chickamauga limestone at the Bellefonte site. 
The majority of the 

ground water flow moves through the residual soil 
overlying rock 

paralleling the topographic surface. Only minor amounts of water
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penetrate small fractures and cracks in the argillaceous limestone.  

Observation of water levels in exploratory holes indicates a piezeo

metric surface slightly above the top of bedrock which slopes with 

the topography toward the Town Creek embayment of Guntersville Lake 

north of the site area. Ground water will flow from the site to Town 

Creek embayment and reservoir. Drilling of more than 80 exploratory 

holes in the site area has disclosed no indication of major solution 

channels in the Chickamauga limestone. Pressure testing of these holes 

has shown them to be tight with no acceptance of water up to pressures 

2 
of 50 lb/in 

(2) Surface water - Surface water is 

derived from precipitation remaining after losses. It can be 

generally classified as local surface runoff or streamflow.  

(a) Reservoir description 

The site is located 43 miles upstream of Guntersville Dam. At normal 

pool elevation of 595 feet, the reservoir is 75.7 miles long with an 

area of 67,900 acres, a volume of 1,018,000 acre-feet, a shoreline 

length of 949 miles, and a width which ranges from 900 feet to 2.5 

miles. At the site it is about 3,400 feet wide, with depths ranging 

up to 30 feet at normal pool elevation. Havigation is provided by 

maintaining a minimum channel depth of 11 feet. Flow is in a general 

southwesterly direction.  

(b) Streamflow - Pecords 

maintained at South Pittsburg, Tennessee, and Hales Bar Dam for the 

period 1931 through 1970 show an average discharge of 35,300 ft3/s at 

South Pittsburg. The flow at Bellefonte would be about 3 percent 

greater. During the summer months (May-October) the flow averages 27,100 

3 ft Is and during the winter months (November-April), averages 

h4,200 ft3 /s.
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Channel velocities at the 

plant site average 0.9 feet per second under normal winter flow 

conditions and 0.6 foot per second under normal summer conditions.  

Reversals of flow into the embayments occur as a result of water 

management practices.  

(c) Water quality - A 

detailed water quality study of Guntersville Reservoir was made during 

the 12-month period from May 1963 through April 1964.5 This study 

included an assessment of both the quality conditions and the uses of 

Guntersville Reservoir waters. The locations of points where water 

quality data were collected are shown in Figure 1.2-8.  

Results of the bacteriological 

sampling indicate that the 30 miles of the reservoir upstream from the 

mouth of Mud Creek (about 2 miles upstream from the Bellefonte Plant 

site) was seriously polluted by the discharge of untreated or partially 

treated wastes to the Tennessee River at Chattanooga. This section of 

Guntersville Reservoir-was judged unsatisfactory for swimming and other 

water-contact recreation. Recent improvements in waste treatment 

facilities at Chattanooga have greatly reduced the discharge of untreated 

sewage to the Tennessee River. The results of bacteriological studies 

made during the recreational season of 1971 and 1972 show that the waters 

of the Tennessee River downstream from the old Hales Bar Dam (TRM 431.1) 

are now suitable for water-contact recreation.  

The sanitary-chemical and mineral 

quality of Guntersville Reservoir water was found to be high quality.  

The water is soft to moderately hard and low in organic content, iron, and 

manganese. The mineral quality of the water is satisfactory for almost 

any municipal or industrial use. The bacteriological, sanitary-chemical,

I
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and mineral quality data collected during 1963-1964 at Tennessee River 

mile 385.9 (about 6 miles downstream from the plant site) are shown in 

Table 1.2-13.  

The radiological quality of water 

was determined by samples collected from two stations at approximately 

monthly intervals over the one-year survey period. A three-point 

composited sample (surface, mid-depth, and near the bottom) from Tennessee 

River mile 350.4, and a surface sample from Tennessee River mile 385.9, 

were analyzed to determine alpha and beta radioactivities. The results 

of these analyses are shown in Table 1.2-14. Alpha-particulate activities 

ranged from 0 to 2 picocuries per liter while beta activity ranged from 

7 to 33 picocuries per liter.  

d Water temperature and 

dissolved oxygen - The water temperature and dissolved oxygen profiles 

observed in Guntersville Reservoir in 1963-1964 during typical spring, 

summer, fall, and winter months are shown in Figure 1.2-9.  

Near river mile 380 mild thermal 

stratification developed during the warmer months, associated with 

diminishing DO concentrations in the lower levels of the reservoir.  

Downstream from mile 380 thermal stratification and DO deficits in the 

lower levels usually became more pronounced. Depressed DO concentrations 

at the lower elevations in Guntersville Reservoir were attributed 

principally to (1) inflow of water from Hales Bar Reservoir that was low 

in DO, (2) poor vertical mixing in the downstream end of the pool.of the 

warmer surface water and the cooler water near the bottom, and (3) 

decomposing plankton and other organic material that settle in the
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downstream end of the pool from the well-aerated surface layers into 

the cooler waters below.  

Since 1960, TVA has been 

monitoring, on a weekly basis, the water temperatures and dissolved 

oxygen concentrations in the releases from its hydro projects. The 

water temperature and DO concentrations of the releases.from Hales 

Bar and Guntersville Dams during calendar years 1963 and 1964 are 

shown in Figure 1.2-10. These data show that during the summer, water 

leaving Guntersville Dam was slightly warmer and contained slightly 

more DO than when it passed through Hales Bar Dam. The addition.of 

unit number 8 at Widows Creek Steam Plant (TRM 408) in 1965 and the 

closure of Nickajack Dam (replaced Hales Bar Dam located about six 

miles upstream) in 1967 probably resulted in water temperatures 

in Guntersville Reservoir slightly warmer than those observed in 1963

19 64 , although no data are available to document this. The water 

temperatures of the releases from Nickajack and Guntersville Dams 

are summarized in Table 1.2-15.  

(3) Water use - From its head near 

Knoxville to Kentucky Dam near its mouth, the Tennessee River is a series 

of highly controlled multi-purpose reservoirs. This chain of reservoirs 

provides flood control, navigation, generation of electric power, sport 

and commericial fishing, industrial and public water supply, recreation 

and waste disposal.  

Water use in the area is not limited to 

reservoir water, since several public and private water supplies are taken 

from ground water sources. These withdrawals are small compared with 

reservoir uses.
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There are seven public water supplies 

taken from Guntersville Reservoir and its tributary embayments. The 

nearest downstream supplies are Scottsboro and the Sand Mountain Water 

Authority, 6.2 and 9.9 miles below the site. Thirteen public ground 

water supplies are within a 20-mile radius of the site (Figure 1.2-11).  

The ground water supply nearest the site is 3.4 miles west at Hollywood, 

serving 485 people. In addition, two public water supplies (Bridgeport 

and Arab, Alabama) use both surface waters of Guntersville Reservoir and 

ground waters as their source of supply.  

There are four industrial water supplies 

taken from Guntersville Reservoir and its tributary embayments. Only one 

of these, the TVA Widows Creek Steam Plant, is within 20 miles of the 

site. The nearest downstream industrial water supply intake is for 

the Monsanto synthetic fiber plant at TRM 365 (27 miles downstream).  

Water from this supply is also used for potable water within the plant.  

All other industries in the vicinity of the site purchase their 

process and potable water from public systems. Detailed information 

on public and industrial water use is in Table 1.2-16.  

8. Land Use - For many years, relative isolation due 

to the topography associated with the Cumberland Plateau has kept the 

towns within the Sequatchie Valley and its extension into North Alabama 

from the mainstream of industrialization and urbanization occurring in 

the Great Valley (Chattanooga and Gadsden) and on the Highland Rim 

(Tullahoma and Huntsville). However, in recent years several urban

industrial nodes have been developing along the Guntersville Reservoir 

within the Sequatchie Valley extension (Guntersville, Scottsboro, Stevenson, 

Bridgeport, and South Pittsburg). Better road access, ample labor and
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available waterfront sites have all contributed to the gradual extension 

of urban-industrial development into the valley. Scottsboro, about 7 

miles west-southwest of the site, is the nearest and most important 

emerging center with a 1970 population of 9,324.  

Surrounding these urban industrial nodes in the 

river bottomland are extensive agricultural areas. On the Cumberland 

Plateau to the east, very low-density residential development is 

scattered among farms specializing in high-value cultivated crops.  

To the west the plateau is more suitable for forestry and forest 

related activities and has been primarily so utilized.  

The 1971 land use in the site area is shown in 

Figure A-1 (Appendix A). A more complete description of current local 

land use is provided in Appendix A. Summary discussions of land use 

categories are given below.  

(1) Industrial operations - Several 

manufacturing plants are located in and around Scottsboro. The two 

most important are Revere Copper and Brass Corporation and Goodyear 

Tire and Rubber Company. Revere is located on a peninusla south of 

Scottsboro, while Goodyear is on a part of a large tract on the south

west edge of the city.  

(2) Farming - Jackson County, according 

to the 1969 Census of Agriculture, had about 44 percent of its land 

area in farms. The average size of the 2,044 farms was 145 acres, with 

only 385 being 200 acres or larger. Farm sales were derived principally 

from livestock, poultry, and their products, with the major farm 

sales area being poultry and poultry products (about 34.8 percent gross 

farm sales). Gross sales were about $13.9 million for an average of 

about $6,800 per farm.
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(3) Transportation - U.S. Highway 72, 

connecting Chattanooga, Tennessee, and Huntsville, Alabama, passes 

about two miles to the northwest of the proposed site. The Alabaima 

State Highway Department is improving U.S. 72 from Huntsville eastward 

to the Tennessee line to a four-lane divided highway with unlimited 

access. Interstate HighwaY 59 is approximately twenty miles to the 

southeast of the site. The Southern Railway line between Chattanooga 

and Huntsville passes about three miles northwest of the site. Barge 

traffic on Guntersville Reservoir is discussed below.  

(4) Recreation - Guntersville Reservoir 

is especially attractive for water-based recreation. With an average 

annual use level of over 5 million visits, it ranks second in popularity 

among all TVA reservoirs. Reservoir use is concentrated primarily in 

the 7-month period from April through October, within which an estimated 

85 percent of the annual use occurs.  

Recreation developments on the reservoir 

include a state park, 3 county parks, 5 municipal parks, 3 wildlife 

management areas, 26 public access areas, 28 commercial docks or resorts, 

and several private group camps and club sites., TVA and the State of 

Alabama plan to augment the system of public access areas on the 

reservoir, and several of the public parks will be expanded over the next 

few years. Sand Mountaih, an attractive wooded ridgeline, parallels the 

east shore of the reservoir.  

Away from Guntersville Reservoir a variety 

of recreational attractions exist within a 60-mile radius of the Bellefonte 

site.. Included within this area are all or parts of several Federal
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or private reservoirs, a portion of the Chattahoochee National Forest, 

the Wheeler National Wildlife Refuge, Russell Cave National Monument, 

several state parks and forests, and several commercial recreation 

attractions.  

(5) Wildlife areas - Several wildlife 

management areas are located in the vicinity of the site. Three, 

primarily for waterfowl, are located on North Sauty Creek, Mud Creek, 

and Crow Creek embayments. An upland game area, Skyline Game Management 

Area, is about thirteen miles north of the site. During hunting seasons, 

these areas add to recreational activity by attracting hunters.  

(6) Population distribution - Jackson 

County is sparsely settled with a 1970 population of 39,202. Net 

population growth in the county between 1960 and 1970 totaled 2,521, 

for a 6.9 percent increase. Scottsboro, the county seat, is the largest 

city in the area with a 1970 population of 9,324. The remainder of the 

population is scattered among farms, rural nonfarm residences, and small 

towns of less than 3,000 people. Figures 1.2-12 and 1.2-13 show the 1970 

population distributions within 10 miles and 50 miles respectively 

of the site. Figures 1.2-14 and 1.2-15 show projected year 2020 population 

distributions within 10 miles and 50 miles, respectively, of the site.  

Population within 60 miles totals 1,313,515.  

Slightly over 50 percent is in towns with more than 2,500 people and two

thirds of this is located in the three metropolitan areas of Huntsville, 

Chattanooga, and Gadsden.  

(7) Waterways 

(a) Navigation use - For the 

years 1971 and 1972, barge and recreational use of the Tennessee River
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both upstream at Nickajack Lock and downstream at Guntersville 

Lock are given below: 

Guntersville Nickajack 
Lock Lock 

Tons 1971 4,955,888 2,808,638 
1972 4,057,000 2,526,000 

Number of 1971 7,227 4,701 
Barges 1972 6,009 5,253 

Number of 1971 1,158 1,057 
Tows 1972 1,011 1,261 

Number of 
Recreational 
Craft 1971 3,127 1,098 

1972 3,847 1,427 

The apparent inconsistency between the tonnage and number of barges and 

tows for the Nickajack Lock results from a change in the composition of 

the tows traversing this particular lock.  

(b) Growth - Total tonnage 

for the Tennessee River in 1970 was 25.5 million tons and in 1971 was 

27.7 million tons. Estimates indicate that Tennessee River traffic will 

experience an average growth rate of about 4.8 percent annually to 1980, 

when it will reach about 40.5 million tons.  

(8) Forestry - A TVA field survey 

conducted in September 1972 showed that 57 percent of the area around the 

proposed Bellefonte Nuclear Plant is forested. Average growing stock 

is 870 cubic feet of merchantable timber per acre with 24 percent 

softwoods and 76 percent hardwoods. The sawtimber volume is 2,010 

board feet per acre, 32 percent of which is softwoods. Current.wood 

volumes on the site are below the averages of 950 cubic feet and 2,670 

board feet for Jackson County, Alabama and 900 cubic feet and 3,230 

board feet.for the entire Tennessee River Valley.
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A field survey conducted in 1962 

indicated that of the land in Jackson County 60.8 percent was forested, 

34.7 percent was nonforested, and 4.5 percent was covered by 

water. Volume of growing stock was 319.4 million cubic feet, 

with 93 percent hardwoods and 7 percent softwoods.  

(9) Government reservations and 

installations - The Tennessee Valley Authority's Nickajack Dam, 

Guntersville Dam, and Widows Creek Steam Plant and the Department of the 

Interior's Russell Cave National Monument are the only government 

installations in the general area of the plant. Redstone Arsenal 

near Huntsville, Alabama, is located approximately 40 miles west of 

the site.  

9. Ecological surveys - The plant site and adjacent 

waters have been examined and assessed. No rare or endangered 

species are known or expected to be threatened on the Bellefonte site.  

Collected data, species lists, sampling areas and procedures, charts, 

and other detailed information appear in Appendix B. Appendix B has 

four subsections, Bl through Bh, discussed in the paragraphs below.  

(1) Fish and aquatic macrophytes - The 

most current surveys of the fishery resource of Guntersville Reservoir 

and of the vicinity of the proposed plant site were conducted in 1971 

and 1972 and are detailed in Appendix Bl. The two surveys yielded 

50 species among 27 genera belonging to 14 families of fish. Comparison 

of the reservoir-wide 1971 survey with recent results from other TVA lower 

mainstream reservoirs indicates that Guntersville ranks first in numerical 

standing stock of harvestable sport species and fourth in commercial species.
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In the 1972 site survey, the Mud Creek 

and Town Creek embayments contained greater percentages of young-of

the-year fish than did the mainstream cove; the majority of these in 

the embayments were game species, primarily centrarchids. Other 

sampling operations yielded essentially similar information in terms 

of species importance.  

The aquatic habitat in the vicinity of 

the plant site supports a diverse piscine fauna dominated by three 

families: Centrarchidae, Clupeidae and Scianidae. Embayments 

support large numbers of young game fish; the mainstream supports rough 

and forage species and adult game species. The most important game 

species identified in the creel census were white crappie, bluegill, 

redear sunfish and largemouth bass. Cove-rotenone and meter-net data 

indicate that all four species are utilizing this area as a reproductive 

and nursery area. Important commercial species of Guntersville Reservoir 

as identified in a 1971 survey were catfish, buffalo, carp and drum; 

these species appeared in the collections of the 1972 biological 

survey, but the role of the embayments with regard to these is not clear.  

Forage species, primarily gizzard shad, but with substantial numbers 

of cyprinids contributing, were found in all areas.  

A series of rooted aquatic macrophytes 

periodically appear at the interface between water and land and out 

into deeper water. These plants develop in relation to site contours 

and light penetration. They grade from emergent, to floating leaved, 

to totally submerged. A preliminary survey of the species found is 

shown in Table 1.2-17.
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Two invading aquatic species identified 

are Eurasian watermilfoil (M4yriophyllum spicatum), and Asiatic clams 

(Corbicula manilensis) each of which is colonizing extensive areas of 

Gunteraville Reservoir.  

(2) Manals, birds, herptiles, ald.  

rare and endangered animal species - Appendix B2 provides the ecological 

survey for mammals, birds and herptiles. Also included is a listing 

of rare and endangered animal species which could possibly inhabit the 

area. Summary discussion of these items is provided below.  

(a) Mammals - A qualitative 

assessment of the Bellefonte site mammal populations was made based on 

a comprehensive vegetative analysis (Appendix B3) of the area, knowledge 

of past land use practices, a review of a list of mammals found on 

Wheeler National Wildlife Refuge and Burt's A Field Guide to the T4ammals, 

1952. Species known to occur at Wheeler Refuge and those whose 

distributional limits include the plant site area are listed in 

Appendix B2.  

There are several of the 

larger mammals represented on the Bellefonte site such as the white

tailed deer, gray fox and cottontail rabbit. In addition, because of the 

habitat variety afforded by different plant associations occurring.  

in small intermixed areas, there are expected to be moderate to large 

populations of a large variety of small mammals.  

(b) Birds - The list of birds 

given in AppendixB2 is a composite listing of species which likely
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nest and winter in the Bellefonte area and those that migrate through 

Jackson County.  

The good mixture of forest 

and open vegetative types and large degree of openness within forest 

types available at Bellefonte provides an abundance of niches favoring 

a diverse bird population.  

A species commonly seen on 

large TVA reservoirs is the Osprey, or Fish Hawk. This bird is not 

listed as rare or endangered by the Department of the Interior at 

the present time, but is rapidly decreasing in numbers and may well 

be placed on the list of threatened species within the next few years.  

Ospreys have been known to nest on channel marker buoys in Watts Bar, 

Chickamauga, and other TVA mainstream reservoirs.  

The Prothonotary Warbler is 

conspicuously present in late spring and early summer, breeding in 

the littoral areas in hollow willows and other tree species. Also, 

numerous Great Blue Herons and Green Herons use the area.  

The Wood Duck is the only 

waterfowl species which nests.frequently in the vicinity of the Bellefonte 

site. The close proximity of state and federal waterfowl management 

areas, however, attracts a large number of ducks and geese during the 

winter months. These birds fly considerable distances in their daily 

feeding excursions and frequent the waters adjacent to the site. The 

abundance of aquatic and riparian vegetation in and around the shallow 

waters of the Bellefonte peninsula serve as natural attractants to 

waterfowl. These plants are listed and rated for cover and food values 

in Appendix B2.
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The State of Alabama operates 

four different waterfowl management areas in the vicinity of the plant 

site (North Sauty, Mud Creek, Crow Creek, and Raccoon Creek). The 

Mud Creek Waterfowl Management Area is operated on TVA land leased to 

the State of Alabama and is nearest the site. Virtually all 

development and hunting activity within the Mud Creek Area is more 

than four miles north of the proposed plant site.  

(c) Herptiles - There are no 

published accounts dealing specifically with the reptiles and 

amphibians of Jackson County. An account by Penn (1940),provided an 

annotated list of species and subspecies collected in Mentone, DeKalb 

County, and vicinity, and this was used for many years as a source of 

reference to the herpetology of northeastern Alabama. Within recent 

years, field crews from Auburn University have made a number of trips 

to Jackson County for the purpose of making comprehensive collections of 

reptiles and amphibians. Most of the specimens obtained have been placed 

in the Auburn University Museum. A total of 81 species, representing 

20 families, are thought to occur in Jackson County. The wide variety of 

habitats found on the proposed plant site doubtless harbor diverse 

herptile populations (See Appendix B2).  

(d) Rare and endangered animal 

species - After careful review of fauna suspected to inhabit or migrate 

through the Bellefonte site and those animals whose distributional limits 

encompass the site, it was found that several species listed by the 

Department of the Interior Office of Rare and Endangered Species as 

threatened with extinction could conceivably be found in the area at
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certain times during the year. The Southern Bald Eagle is commonly seen 

on Watts Bar and Chickamauga Lakes upstream from Guntersville and these 

birds are occasionally seen at Wheeler National Wildlife Refuge. Two 

extremely rare species, American Peregrine Falcon and Red-cockaded 

Woodpecker, have been seen on Wheeler Refuge. Bachman's Warbler and 

Kirtland's Warbler could conceivably migrate through the area, but 

neither have been recorded at Wheeler Refuge. The Indiana bat, another 

endangered species, is a cave dweller and would be unlikely in the 

area,. since there are no known caves on the Bellefonte site.  

The Alabama Department of 

Conservation and Natural Resources has also published a list of rare 

and endangered species. Several animal species not included in the 

Department of Interior list are considered rare or endangered by Alabama.  

The southeastern shrew, southeastern myotis, and hoary bat are 

mammals considered to be threatened in Alabama. The Sharpshinned Hawk, 

Cooper's Hawk, Golden Eagle, Osprey, Peregrine Falcon, Bewick's Wren, 

and Ruffed Grouse along with the Bald Eagle are also considered threatened.  

Rare or endangered Alabama herptiles are the red milk snake and the 

Tennessee cave salamander. Appendix B2 contains a composite listing of 

rare and endangered animal species.  

(3) Vegetation - The vegetation survey, 

made in September 1972, encompasses an area of 1,090 acres around the 

proposed Bellefonte Nuclear Plant site. No rare or endangered plant 

species listed in the U.S. Forest Service listing of southern wild

flowers were found during ecological investigations. The state of 

Alabama has published no official listing of rare or endangered plant 

species.
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The results are contained in Appendix B3. The five major vegetation 

types and their percentage of the site area are: cultivated land, 

21 percent; elm-ash-soft maple, 17 percent; oak-hickory, 15 percent; 

mixed conifers and hardwoods, 15 percent; and broom sedge-lespedeza, 

14 percent. Figure B3-1 indicates the location and distribution of the 

eight recognized vegetation types.  

Recent heavy logging has substantially 

reduced the timber volume and perhaps changed the species frequency 

in the wooded types. This disruptive activity has opened the canopy 

and has encouraged an increase of low growing plant forms. A summary 

description of vegetation types is given below. Detailed discussions 

and descriptions of the types of understory species is given in 

Appendix B3.  

(a) Elm-ash-soft maple 

Twenty-nine percent of the forested plots were classified as elm-ash

soft maple. Winged elm, ash, and sweetgum were the remaining dominants 

in the heavily cut-over stands. Nine percent were in large sawtimber, 

36 percent were in small sawtimber, 45 percent were in pole size stands, 

and 9 percent were classified as seedling and sapling stands. These 

figures reflect the fact that most of the forested land has been 

heavily logged.  

(b) Mixed conifers and 

Hardwoods - Twenty-six percent of all forest stands were grouped as 

mixed conifers and hardwoods. These stands are found on well-drained 

soils on all topographic sites. Some stands were dominated by redcedar, 

some by loblolly or Virginia pine, some by other species. Due to only
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minor differences between plots these species were lumped together 

into a single broad type. (Two small, almost pure stands of pole-size 

loblolly pine are shown in.Figure B3-1. Since the stands are small enough 

that no plots were located in them, however, they are not included as 

a separate type.) 

In general, logging was much 

less intense in these mixed stands. Twenty percent were in large saw

timber and 60 percent were in small savtimber, while only 20 percent were 

pole size.  

(c) Oak-hickory - Twenty-six 

percent of the forested land was classified in the oak-hickory type. These 

stands consist of oaks and hickories with the more common associates 

including sweetgum, black locust, and sugar maple. Stands are found on 

moderate to well drained soils on the high terraces and hilly slopes.  

Twenty percent of the stands were in large sawtimber, 30 percent were in 

small sawtimber, 40 percent were in pole size timber, and 10 percent were 

in the seedling and sapling stand size.  

(d) Black locust - Eleven 

percent of all wooded stands were classified as black locust. These were 

found on the lower slopes and terraces on well drained soils. Half of 

the stands were in pole size timber while the remaining half were split 

equally between small savtimber and seedling-sapling stand sizes.  

(e) Oak-gum - Eight percent of 

all sampled forest stands belonged to the oak-gum type. These stands were 

composed largely of cherrybark oak, water oak, and sweetgum. The stands 

were confined for the most part to bottomland sites on which drainage was
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poor. Two-thirds of the stands were classified as small sawtimber and 

one-third were pole size stands.  

(f) Broom sedge-lespedeza 

Nine plots representing 32 percent of the open land were classified 

as broom sedge-lespedeza. Broom sedge, sericea lespedeza, and 

assorted.other grasses dominated the communities. The average percent 

cover for all species was 94 percent.  

(g) Ragweed - Eighteen percent 

of the open land was placed in the ragweed community type. Average 

percent cover for all species was 96 percent. Ragweed and grasses 

dominated the community.  

(4) Other aquatic life - The water level 

of the reservoir is managed within a narrow fluctuation limit of about 

2 feet annually. Due to gradual slopes, extensive shallows are 

dewatered during periods of drawdown. These areas provide good habitat 

for species with short life cycles such as midges. These areas are not 

readily utilized by long lived species such as mussels; but snails may 

move in and out of these areas with the fluctuation in water levels.  

When a stable pool is maintained, the 

natural river flow passes through the reservoir rapidly so that suspended 

or drifting organisms are retained in the reservoir for only a short 

time. Embayments and overbank areas protected by islands provide good 

aquatic environments throughout the year. The most stable shoreline 

habitat and environment is in the zones of embayments or along channels 

and islands with steep slopes.  

The organisms found in the vicinity of 

the Bellefonte site are listed and described in Appendix B4.

A
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10. Historical and archeological significance of 

the site - Adjacent to the plant site is the location of the former 

Jackson County seat of Bellefonte. It is listed in the Alabama Statewide 

Plan of Historic Preservation and the site is being processed for 

nomination to the National Register of Historical Places. An old 

tavern, dating back to 1845, is still standing but is in a deteriorated 

condition, as are some other remaining, but undated, structures. Part 

of the old stagecoach road is still in evidence, as is the old 

courthouse cistern.  

It is planned to have initial construction access 

to the site over the county road which passes through the old town site.  

Thus, TVA has consulted with the Alabama State Historical Commission 

staff regarding this as an access alternative and found it to be preferred, 

providing that there.be no destruction of structures, remains, or 

important sites. Should this route be chosen, TVA will use all available 

information to assure that this condition is met.  

To assist in determining the physical extent of old 

town Bellefonte, an investigation of the historical significance of the 

town site has been proposed. A research proposal has been submitted to 

VA by the University of Alabama at Birmingham. It proposes the under

taking of an archeological investigation of building sites and research 

of historical records and documents. It is expected that information 

obtained would make possible a better evaluation and assessment of the 

historical importance of Bellefonte to the region. Arrangements for 

carrying out this research investigation are being completed. Also, TVA
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has agreed to evaluate, in consultation with the Alabama State 

Historical Commission, the appropriate ways by which the historical 

aspects of the area could be accentuated.  

An archeological investigation of the Bellefonte 

site was conducted during the.summer of 1972. The investigative 

survey was directed by Mr. Carey B. Oakley, Research Associate in 

Archeology, Department of Anthropology, University of Alabama. The 

survey methods, sites, and results are given in Appendix C. The 

survey indicated that the Bellefonte site was never extensively 

utilized by the prehistoric Indian. However, two survey sites, 

1 Ja 300 and 1 Ja 302, were identified as sites that should be 

investigated.

Ai
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Table 1.2-1 

AIR TEMPEIRATURE DATA* 

Scottaboro, Alabama

Month 

December 
January 
February

March 
April 
May

June 
July 
August

September 
October 
November

Mean 
Monthly 

(0 F)

43.2 
42.7 
43.9

Winter 43.3 

52.2 
60.4 
68.4 

Spring 60.3 

75.6 
78.5 
77.7 

Summer 77.3

72.7 
61.5 
50.3 

6i.5

Mean 
Daily Daily 
Maximum Minimum 
(o F) o0 F)
53.7 
53.4 
55.1 

54.1.  

64.0 
72.9 
81.0 

72.6 

87.8 
89.8 
89.2 

88.9 

84.9 
74.8 
62.9

32.5 
32.2 
33.1 

32.6 

40.3 
47.6 
55.8 

47.9 

63.9 
67.0 
66.3 

65.7 

60.3 
48.3 
37.6

Fall

Annual 60.6 72.5 48.7

Highest 
Temp.  
(0 F) 

80 
81 
80

Lowest 
Temp.  
(0 F) 

14 
-10 
-16

81 -16.

90 
92, 
98

98 

107 
109 
105 

lo9 

108 
96 
84 

108 

109

5 
23 
31 

5 

39 
49 
49

Mean No. Days 
900 F 320 F 
and and 

Above Below

0 
0 
0

16 
17 
13

0 46

0 
1 
6

11 
2 
0

7 13

16 
23 
23

0 
0 
0

39 62

34 
23 
1

10 
1 
0

0 
2 

13

1 11 15

80 174

*climatography of the United States No. 86-1; Decennial Census of the 
United States Climate; Climatic Summary of the United States - Supplement 
for 1951 through 1960, Alabama. Period of Record, 76 Years (1885-1960).

-16
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Table 1.2-2 

PRECIPITATION DATA* 

Scottaboro, Alabama**

Monthly 
Average 
(Inches) 

5.16 
6.01 
6.07

Winter 17.24 

6.32 
5.13 
4.05 

Spring 15.50 

4.12 
5.22 
3.44 

Sunmer 12.78

September 
October 
November

Fall

3.67 
2.69 
4.19 

10.55

Extreme 
Monthly 
Maximum 
(Inches) 

13.67 
13.80 
13.50

12.78 
11.12 
8.20

8.11 
11.18 
9.65

10.13 
10.37 
15.49

Extreme 
Monthly 
Minimum 
(Inches) 

1.06 
1.99 
1.02

1.63 
1.38.  
0.57.

0.81 
1.16 
0.05

0.4o 
0.00 
1.08

Maximum 
in 

24 Hrs.  
(Inches) 

5.75 
4.12 
4.10

4.60 
3.73 
3.50

3.72 
3.43 
3.20

3.10 
3.65 
3.50

Average No. of 
Days With 0.01 
Inch or More 

9 
11 
10

30 

10 
10 
9 

29 

9 
10 
9 

28 

7 
6 
8

21

Annual 56.07 108

*Precipitation in the Tennessee River Basin, TVA, Division of Water 
Control Planning, Hydraulic Data Branch; period of record, monthly data.  
for 35 years (1935-1969).

*National Weather Service Cooperative Station.

Month 

December 
January 
February

March 
April 
'May

June 
July 
August
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Table 1.2-3 

SNOWFALL DATA* 

Scottsboro, Alabama 

Monthly Monthly Monthly 
Average 1 Average 2 Maximum (1 

Month (Inches) (Inches) (Inches) 

January T 1.1 T 
February 1.9 1.1 10.0 
March 0.3 0.1 3.0 
April 0 0 0 
May 0 0 0 
June 0 0 0 
July 0 0 0 
August 0 0 0 
September 0 0 0 
October 0 0 0 
November T 0.1 T 
December T o.4 T 

Annual 2.2 2.8 

Climatography of the United States No. 86-1; Decennial Census of the 
United States Climate; Climatic Summary of the United States - Supple
ment for 1951 through 1960, Alabama. (1) Period of record, 10 years 

(1951-1960); (2) Period of record, 68 years (1093-1960).
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Table 1.2-4 

HEAVY FOG* 

Chattanooga, Tennessee 

1931-1972

Month

Dec.  
Jan.  
Feb.

Winter

Mar.  
April 
May

Spring

June 
July 
Aug.

Summer

Sept.  
Oct.  
Nov.

Fall

Annual

Mean No. of Days 
With Heavy Fog** 

14 
3 
2 

9 

2 
2 
2 

6 

2 
2 
3 

7 

14 
6 
14 

14 

36

*Local Climatological Data with Comparative Data, 
Tennessee, U.S. Department of Commerce, National

1972, Chattanooga 
Weather Service,

**Heavy fog is defined as fog reducing the visibility to 1/4 mile or less..
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Table 1.2-5 

PERCENT OCCURRENCE OF ATMOSPHERIC STABILITY* 

Bellefonte Site 

Pasquill Vertical Percent 
Stability Class Temperature Occurrence 

A AT < 1.90C/100m 2.50 

B -1.9 < AT < -1.7oC/lO0m 2.80 

C -1.7 < AT < -1.5oC/100m -.07 

D -1.5 < AT < -0 .50C/lOOm 19.47 

E -0.5 < AT < 1.5 0C/lOOm 33.08 

F 1.5 < AT < 4.ooc/100m 26.39 

G AT >4C/lOOm 11.67 

Total 100.00 

*Extrapolated from: 

1. Widows Creek annual wind direction and wind speed frequency 
data (1968-70) from the Valley meteorological station.  

2. Sequoyah wind direction and wind speed frequency data 

(April 2, 1971-March 31, 1972).  

3. Sequoyah joint frequency distribution data (April 2, 1971
March 31, 1972) for wind direction, wind speed, and Pasquill 
stability classes A-G.  

4. Joint frequency distribution data (May 12-July 31, 1972) for 
wind direction, wind speed, and Pasquill stability classes 
A-G from the temporary meteorological facility, Bellefonte 

site.
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Table 1.2-6 

PERCENT OCCURRENCE OF WIND SPEED 
. FOR ALL WIND DIRECTIONS*

STABILITY:CATEGORY A 

Bellefonte Site

Wind 
Direction 

N 
NNE 
NE 
ENE 
E 
ESE 

SSE 
S 
SSW 
SW 
WSW 
W 
WNW 
NW 
NNW

Total

0.0-0.5 0.6-3.4

0.05 
0.04 
0.05

0.14

0.26 
0.31 
0.31

0.08 

0.08 

0.05 

0.05 
0.10 

1.24

Wind Speed (mi/h)
3.5-7.4 7.5-12.4 a12.5

0.05 
0.08 

0.32 
0.13 

0.05 

0.13

0.76

0.13

.005 
0.13 

0.31

0.05 

0.05-

*Extrapolated from:

1. Widows Creek annual wind direction and wind speed 
(1968'-70) from the Valley meteorological station.

frequency data

2. Sequoyah wind direction and wind speed frequency data (April 2, 1971
March 31, 1972).  

3. Sequoyah joint frequency.distribution data (April 2, 1971-March 31, 
1972) for wind direction, wind speed, and Pasquill stability classes 
A-G.  

4. Bellefonte joint frequency distribution data (May 12-July 31, 1972) 
for wind direction, wind speed, and Pasquill stability classes A-G 
from the temporary meteorological facility.

Total 

0.31 
0.40 
0.44 

0.32 
0.13 

0.13 
0.13 
0.21 

0.05 
0.10 
0.18 
0.10 

2.50
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Table 1.2-7 

PERCENT OCCURRENCE OF WIND SPEED 
FOR ALL WIND DIRECTIONS*

STABILITY CATEGORY B 

Bellefonte Site

Wind 
Direction: 

N 
NNE 
NE 
ENE 
E 
ESE 
SE 
SSE 
S 
SSW 

SW 
WSW 

WNW 
NW 
NNW

Total

Wind Speed (mi/h)
0.0-0.5 0.6-3.4

0.07
0.14 
0.46 

0.14

0.09

0.07

0.07 

0.90

3.5-7.4 7.5-12.4 12.5 Total

0.21 
0.07 
0.28

0.7 
0.16 
0.09 

o.16 

1.04

0.35 

0.07

0.56 
0.21 
0.88 

0.14 

0.23 
0.39 
0.09 

0.16 
0.14 

2.80

0.16 
0.14

0.72

0.07 

0.07

*Extrapolated from: 

1. Widows Creek annual wind direction and wind speed frequency data 
(1968-70) from the Valley meteorological station.  

2. Sequoyah wind direction-and wind speed frequency data (April 2, 1971
March 31, 1972).  

3. Sequoyah joint frequency distribution data (April 2, 1971-March 31, 
1972) for wind direction, wind speed, and Pasquill stability classes 
A-G.  

4. Bellefonte joint frequency distribution data (May 12-July 31, 1972) 
for wind direction, wind speed, and Pasquill stability classes A-G 

from the temporary meteorological facility.
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Table 1.2-8 

PERCENT OCCURRENCE OF WIND SPEED 
FOR ALL WIND DIRECTIONS* 

Stability Category C 

Bellefonte Site

Wind 
Direction 

N 
NNE 
NE 
ENE 
E 
ESE 
SE 
SSE 
S 
SSW 
SW 
WSW 
W 
wNw 
NW 
NNW 

Total

Wind Speed (mph)
0.0-0.5 0 .6-3.4 . 3.5-7.4 7.5-12.4

0.03 
0.03

0.06

0.03 
0.19 
0.37 
0.06 

0.06 

0.03 
0.10 
0.06

0.90

0.12 
0.18 
0.25 
0.03 
0.15 

0.22 
0.06 
0.03, 

0.15 
0.06 
0.10 

0.06 
0.03' 

1.44

0.15 

0.09 

0.03 
0.19 
0.31 
0.21 
0.19 

0.09 
0.31 

1.57

*Extrapolated from:

1. Widows Creek annual wind direction and wind speed frequency data 
(1968-70) from the Valley.meteorological station.  

2. Sequoyah wind direction and wind speed frequency data (April 2, 1971
March 31, 1972).  

3. Sequoyah joint frequency distribution data (April 2, 1971-March 31, 
1972) for wind direction, wind speed, andPasquill stability classes 
A-G.  

4. Bellefonte joint frequency distribution data (May 12-July 31, 1972) for 
wind direction, wind speed,.and Pasquill stability classes A-G from 
the temporary meteorological facility.

I.12.5

0.03 

0.03 
0.04 

0.10

Total 

0.30 
0.40 
0.74 
0.09 

0.15 

0.28 
0.06 
0.12 
0.29 
0.52 
0.27 
0.29 

0.18 
0.38 

4.07
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Table 1.2-9 

PERCENT OCCURRENCE OF WIND SPEED 
FOR ALL WIND DIRECTIONS*

STABILITY CATEGORY D 

Bellefonte Site

Wind 
Direction 

N 
NNE 
NE 
ENE 
E 
ESE 
SE 
SSE 
S 
SSW 
SW 
WSW 
W 
WNW 
NW 
NNW 

Total

Wind Speed (mi/h)
0.0-0.5 0.6-3,4 3.5-7..4

0.04 
0.12 
0.24 
0.04 
0.01 
0.01 
0.02 
0.03 
0.01 
0.07 
0.09 
0.01 

0.01 
0.01 
0.01 

0.72

0.38 
1.32 
2.28 
0.53 
0.11 
0.22 
0.25 
0.42 
0.25 
0.80 
0.90 
0.29 
0.12 
0.07 
0.17 
0.18 

8.29

0.73 
0.80 
0.88 
0.13 
0.09 
0.13 
0.22 
0.14
0.15 
0.52 
0.73 
0.33 
1.38 
0.21 
0.19 
0.30 

6.93

7.5-12.4 ;12.5

0.23 

0.19

0.01 
0.04 
0.43 
0.58 
0.36 
0.31 
0.25 
0.36 
0.40 

3.16

0.08 
0.03 
0.07 

0.13 
0.01 
0.02 
0.03 

0.37

*Extrapolated from:

1. Widows Creek annual wind direction and wind speed 
(1968-70) from the Valley meteorological station.

frequency data

2. Sequoyah wind direction and wind speed frequency data (April 2, 1971
March 31, 1972).  

3. Sequoyah joint frequency distribution data (April 2, 1971-March 31, 

1972) for wind direction, wind speed, and Pasquill stability.classes 

A-G.  

4. Bellefonte joint frequency distribution data (May 12-July 31, 1972) for 

wind direction, wind speed, and Pasquill stability classes A-G from 

the temporary meteorological facility.

Total 

1.38 
2.24 
3.59 
0.70 
0.21 

0.36 
o.49 
0.60 
0.53 
1.85 
2.37 
0.99 
1.94 
0.55 
0.75 
0.92 

19.47
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Table 1.2-10 

PERCENT OCCURRENCE OF WIND SPEED 
FOR ALL WIND DIRECTIONS*

STABILITY CATEGORY E 

Bellefonte Site

Wind 
Direction 

N 
NNE 
NE 
ENE 
E 
ESE 
SE 
SSE 
SS 

SW 
WSW 
W 
WN0W 
NW 
NNW 

Total

0.0-0.5 

0.01 
0.37 
0.27 
0.07 
0.03 
0.06 
0.05 
0.09 
0.09 
0.25 
0.29 
0.15 
0.06 
0.05 

0.05 
0.10 

1.99

Wind Speed (mi/h)
0.6-3.4 - 3.5-7.4 7.5-12. 12.5

1.55 
3.69 
2.30 
0.69 
o.43 
0.58 
0.53 
1.114 
1.06 
2.44 
2.89 
1.82 
0.76 
0.68 
0.68, 
1.14 

22.38

0.38 
0.32 
0.25 
0.05 

0.05 
0.07 
0.30 
0.32 
0.73 
0.81 
O.40 
0.86 
0.36 
0.37 
0.46 

5.73

0.05

0.02 
0.10 
0.44 
o.64 
0.25 
0.13 
0.83 
0.14 
0.23 

2.83

*Extrapolated from:

1. Widows Creek annual wind direction and wind speed 
(1968-70)from the Valley meteorological station.

.frequency data

2. Sequoyah wind direction and wind speed frequency data (April 2, 1971
March 31, 1972).  

3. Sequoyah joint frequency distribution data (April 2, 1971-March 31, 
1972) for wind direction, wind speed, and Pasquill stability classes 
A-G.  

4. Bellefonte joint frequency distribution data (May 12-July 31, 1972) for 
wind direction, wind speed, and Pasquill stability classes A-G from 
the temporary meteorological facility.

Total 

1.99 
4.38 
2.82 
0.81 
0.46 
0.69 
0.65 
1.55 
1.57 
3.89 
4.73 
2.62 
1.81 
1.92 
1.25 
1.94 

33.08

0.03 
0.10 

0.01 
0.01 

0.15
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Table 1.2-11 

PERCENT OCCURRENCE OF WIND SPEED 
FOR ALL WIND DIRECTIONS*

STABILITY CATEGORY F 

Bellefonte Site

. Wind 
Direction 

N 
NNE 
NE 
ENE 
E 
ESE 
SE 
SSE 
S 
SSW 
SW 
WSW w w W 
NW 
NW 

Total

0.0-0.5 

0.21 
0.46 
0.34 
0.18 
0.02 
0.05 
0.05 
0.07 
0.05 
0.18 
0.18 
0.05 
0.01 
0.01 
0.01 
0.05.  

1.92

Wind Speed 
0.6-3.4 3.5-7.4+

2.21 
5.20 
3.40 
1.74 
0.39 
0.65 
o.65 
0.92 
0.75 
2.23 
2.23 
0.67 
0.29 
0.29 
0.14 
0.68 

22.44

0.15 
0.04 
0.01 
0.01 

0.09 

0.04 
0.12 
0.49 
0.15 
0 .35 
0.07 
0.05 
0.09 

1.66

(mi/h) 
7.5-12.4+

0.04 

0.32 
0.01 

0.37

*Extrapolated from: 

1. Widows Creek annual wind direction and wind speed frequency data 
(1968-70) from the Valley meteorological station.  

2. Sequoyah wind direction and wind speed frequency data (April 2, 1971
March 31, 1972).  

3. Sequoyah joint frequency distribution data (April 2, 1971-March 31, 
1972) for wind direction, wind speed, and Pasquill stability classes 
A-G.  

4. Bellefonte joint frequency distribution data (May 12-July 31, 1972) for 
wind direction, wind speed, and Pasquill stability classes A-G from 

the temporary meteorological facility.

?12.5 Total 

2.57 
5.70 
3.75 
1.93 
0.41 
0.79 
0.70 
0.99 
0.84 
2.53 
2.94 
0.87 
0.65 
0.69 
0.21 
0.82 

26.39
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Table 1.2-12 

PERCENT OCCURRENCE OF WIND SPEED 
FOR ALL WIND DIRECTIONS*

STABILITY CATEGORY G 

Bellefonte Site

Wind 
Direction 

N 
NNE 
NE 
ENE 
E 
ESE 
SE 
SSE 
S 
SSW 
SW 
wsw 
W 
WNW 
NW 
NN5W 

Total

0.0-0.5 

0.03 
0.11 
o.16 
0.15 
0.04 
0.01 
0.01 
0.01 
0.03 
0.10 
0.13 
0.01 
0.01

0.80

Wind Speed (mi/h) 
0.6-3.7 3.5-7.4 7.5-12.4 12.5

0.31 
1.51 
1.61 
1.55 
0.60 
0.18 
0.24 
0.28 
0.40 
1.32 
1.77 
0.45 
0.09 
0.06 
0.01 
0.04 

10.42

.0.01

0.30

0.01 
0.01 
0.09 
0.03

0.15 0.30

Total 

0.35 
1.62 
1.77 
1.70 
0.64 
0.19 
0.55 
0.29 
0.44 
1.43 
1.99 
0.49 
0.10 
0.06 
0.01 
0.04 

11.67

Extrapolated from:

1. Widows Creek annual wind direction and wind speed frequency data 
(1968-70) from the Valley meteorological station.  

2. Sequoyah wind direction and wind speed frequency data (April 2, 1971
March 31, 1972).  

3. Sequoyah joint frequency distribution data (April 2, 1971-March 31, 
1972) for wind direction, wind speed, and Pasquill stability classes 
A-G.  

4. Bellefonte joint frequency distribution data (May 12-July 31, 1972) 
for wind direction, wind speed, and Pasquill stability classes A-G 
from the temporary meteorological facility.



Time 
CS 5-da, Nitrhate 

Si-br. Lont iorn Total 20*c. Threshold Lrgn~N NPopae 

Date Clock in Stress Death Cojiform Temp. Do BP Colior Tart. Odor Or. 5,N N0= _3 Soi. Tot.  

1963 ft. 4021/iOO mi '0. mg/i mg/i. PCl' .300 So1. mg/i mg/i mg/i mg/i mg/i mg/i

5-19 140c Middle Surf. 620 24.4 7.5 2.61 20 
10 21.6 7.52 
20 21.3 6.06 
30 21.3 6.i8

6-12 !33 

C955 
7-14. 1015 

1001 

8-31 1001 

1013 

9-24 

10-24 1530 

i615 

11-26 12i5 

1210 

12-18 1200 

1215 

1-16 1130 

u45 

2-17 110 

1320 

3-17 1245 

1235 

4-22 1215 

1230 

Max.  
Him.

Middle Surf. 360 
10 
20 
30

Middle Surf. 230 
10 
20 
30 

Middle Surf. 230 
10 
20 
25 

Middle brf. 360 
10 
20 
30 

Middle Srf. 2,300 
10 
20 
30 

Middle Surf. 1,300 
8 
18 
28 

Middle Surf. 360 
8 

18 
28 

Middle Surf. 1,300 
10 
20 
30 

Middle Surf. 6,200 
10 
20 
29 

Middle Sur f. 16,00 
10 
20 
30
35 

Middle Surf. 1,100 
10 
20 
30

20 

20 

0 

0 

5 

0 

5 

0 

5 

0

14 None 0.21 0.00 0.01 0.03 0.00 0.13 7.6 3.00

8.5 

14 

7.6 

6.o 

8.5 

25 

19 

140

None 

None 

None 

None 

None 

None 

Noe 

None 

None 

1+

0.29 

0.40 

0.42 

0.34 

0.23 

0.12 

0.38 

0.17 

0.01 

0.17

0.00 

0.05 

0.07, 

0.02 

0.00 

0.02 

0.09

0.00 

0.00 

0.oc 

0.00 

0.00 

0.00 

0.00

25.4 6.31 2.94 
24.7 6.08 
24.7 5.95 
24.7 5.90 

25-i 5.99 4.24 
25.1 6.o8 
25.0 6.02 
24.7 6.35 

26.9 5.44 1.39 
26.7 5.21 
26.7 5.34 
26.6 5.73 

- 6.45 1.86 

21.2 6.78 0.83 
21.0 6.80 
21.0 6.74 
21.0 6.70 

13.2 8.72 1.05 
13.2 8.63 
13.2 8.69 
12.9 8.71 

7.0 9.81 0.74 
7.0 9.74 
7.0 9.60 
7.0 9.78 

5.0 11.67 0.81 
5.0 11.65 
5.0 11.67 
5.0 n1.54 

6.6 1o.54 1.10 
6.6 10.54 
6.6 10.54 
6.6 1o.54 

11.0 10.83 1.72 
1o.8 1o.88 
10.8 10.83 
10.8 10.65 
1o.8 1o.68.  

16.8 8.48 1.26 
16.8 8.53 
16.8 8.46 
16.8 8.38

0.05 0.00 

0.00 0.04 

0.15 0.01 

0.00 0.05 

0.00 0.05 

0.00 

0.10 0.05

0.02 

0.07 

0.08 

0.08 

0. 11 

0.09 

0.15

7.L 0.00 

7.4 0.00 

7.4 0.o0 

7.5 0.00 

7.7 0.00 

7.6 0.00 

7.7 0.00

0.00 0.08 0.15 7.5 0.00 

0.02 0.14 0.19 7.4 0.00 

0.00 0.04 0.53 7.3 0.00

Alkalinity Total 
CacO Hardness 

pHPlea. Tot-. 3 

mg/i mg/i mg/i

Specific 

Fe, Mn Conducta.ce Soliis 
Ca, a K I' Totloal Cu I- SU at 25,C. Stsi . Tot.  

mgI g/i mg/ mg/i mg2.-/i mg/i mg/ m g/ mg,i mIg/i mg/i Mlcro.2n/n mg1, mgi z

47.9 63.9 19.2 4.62 8.3- 3.90 1.35 0.24 0.00

45.1 

51.0 

43.3 

53.1 

53.0 

54.0 

51.0 

49.4 

42.0 

31.4

57.0 .17.6 3.76 14.0 3.90 0.96 

63.8 20.5 3.65 17.9 5.05 1.25 

54.3 17.5 3.12 6.13 5.52 1.25 

73.3 21.9 5.76 14.9 9.57 1.43 

76.4 23.9 5.17 19.4 11.2 1.43 

79.4 23.4 6.41 21.8 12.2 1.43 

80.2 24.3 6.o6 22.5 L2.4 1.43 

64.7 20.1 4.43 15.7 8.95 1.16 

63.5 20.0 4.20 13.7 6.85 1.02 

45.4 15.4 2.28 6.36 4.64 1.53

0.00 0.10 

0.02 0.22 

0.00 0.07 

o.45 0.03 

0.20 0.03 

0.21 0.03 

0.52 0.03 

0.37 0.05 

0.37 0.05 

1.94 0.32

0 25 None 0.00 0.01 0.00 0.08 0.03 0.12 7.5 0.00 36.7 45.8 14.9 2.74 6.16 2.48 1.03 0.73 0.11

26.9 11.67 4.24 20 140 l+. 0.42 0.09 0.01 0.15 0.14 0.53 7.7 0.00 54.o 80.2 

5.0 5.21 0.74 0 6.o None 0.00 0.00 0.00 0.00 0.00 0.09 7.3 0.00 31.4 45.4
24.3 6.41 22.5 12.4 1.53 1.94 
14.9 2.28 6.13 2.48 0.96 0.00

0.32 
0.00

20.0 1.20 

16. 2.1L 

15.5 5.32 

0.0 0.12 18.2 5.74 

18.2 9.80 

0.00 0.09 

20.9 8.4 4 

0.00 0.02 

22.7 7.04 

0.00 0.03

0.02 0.06 

0.00 0.05

20.9 4.64 

17.3 2.40 

13.6 3.82

0.00 0.02 

12.8 4.98 

0.oo 0.04 
.04 0.12 2-2.7 9.80 
0.00 0.02 12.8 1.20

147 

164 

147 

222 

217 

222 

227 

196 

167 

112

2

28 

36 

7 

53 

87 

91

90 

76.  

70 

13

97 

i06 

113, 

87 

86 

67

99, 

92 

167 

133 

113 

124 

14^, 

173 

158

112 23 72 95 

227 91 139 173 
112 1 67 9

* fto

Table 1.2-13 

OBSERVED WATER QUALITY DATA 
GUNTERSVILLE RESERVOIR 

TRM 385.9 
1963-1964

0.00 0.00 

0.00 0.00 

0.00 0.00

15.5 4Las 164 99 -'c



Station 1 

Tennessee River Mile 350.4

Station 4 

Tennessee River Mile 385.9

Alpha (pe To 
Date Disa. Suap. Total

5-19-63 

6-12-63 

7-14-63 

8-31-63 

9-24-63 

10-24-63 

11-26-63 

12-18-63 

i-16-64 

2-17-64 

3-17-64

0± 

0± 

0 

0± 

0 

0 

0 

0 

0± 

0.  

0±

0 

1±1 

0± 
O + 

0± 

0± 

0± 

0± 

1 + 

0 ± 

0 +

±0 

+0 

±0 

+0 

0 

±0 

t0 

±0 

+ 0 

±0 

±0

Beta (pc/1) Alpha (P-c/i) Beta (pc/1)
Diss. Bus . Total Diss. Busp. Total Diss.  

8 1 5 1 13 1 1 0 1 0 2 0 13 1 

9±1 2+1 U1 0+0 0±0 0±0 U 1 

11 1 4 1 15 1 0+0 0+0 0 0 12 1 

12 1 1 0 13 1 0±0 0+ 0 0 0 15 1 

13 1 0 ± 0 13 ±1 0 0 0 ± 0 0 ± 0 10 + 1 

-1 ± 1 6 ± 1 17 ± 1 0 ± 0 0 ± 0 0 ± 0 7 ± 1 

7 ± 1 0 ± 0 7 ± 1 0 ± 0 0 ±0 0±0 13 ± 2 

7 1 1 0 8 1 o o 0±0 0±0 10 1 

4 1 7 1 11 1 0 0 0 0 0 0 11 1 

161 1 7 ± 1 23 1 0±0 0±0 0±0 13 1 

11 ± 1 12 ± 1 23 1 0 0 1 0 1 ± 0 9 1

4-22-64 00 oo± 0 ± 0 11 ± 1 5 ± 1 16 ± 1 0±0 0± 0 0 + 0 12 ± 1

Sug. 

2 ± 1 

2 +0 

2 0 

1 ±0 

0 +0 

1 ±0 

1 +0 

1 ±0 

2 ±0 

8 1 

24 ± 2 

5 1

Total 

15 ± 1 

13 ± 1 

14 + 1 

16 +1 

10 + 1 

8 1 

14 ± 2 

11 ± 1 

13 ± 1 

21 ± 1 

33 ± 2 

17 ± 1

Table 1.2-14 

SUMMARY OF GUNTERSVILLE 
RESERVIOR RADIOACTIVITY LEVELS 

1963-1 96z'

L



1.2-45

Table 1.2-15 

SUMMARY OF OBSERVED TAILRACE WATER TEMPERATURE DATA 

(Weekly Observations)

Nickajack Dam 
1968-71 Records

Guntersville Dam 
1967-71 Records

Week 
Number

Average 
of the 

Four Weekly 
Temperatures 

. .O

Maximum 
of the 

Five Weekly 
Temeratures

Maximum 
of the 

Four Weekly 
Temperatures' 

oF 

50.0 
44.6 
44.6 
44.6 
48.2 
44.6 
"3.7.  
44.6 
50.0 
48.2 
50.0 
50.0 
53.6 
57.2 
59.9 
64.4 
64.4 
66.2 
68.0 
69.8 
73.4 
77.9 
75.2 
77.0 
78.8 
80.6 
82.4 
82.4 
82.4 
82.4 
82.4 
82.4 
80.6 
81.5 
80.6 
80.6 
80.6 
80.6 
78.8 
78.8 
75.2 
71.6 
69.8 
69.8 
60.8 
59.0 
57.0 
52.7 
51.8 
51.8 
51.8 
51.8

46.4 
44.6 
46.4 
46.4 
48.2 
46.4 
46.0 
50.0 
48.2 
51.8 
51.8 
53.6 
57.0 
60.8 
64.4 
68.0 
68.0 
68.0 
68.0 
71.6 
71.6 
73.4 
77.9 
80.6 
81.5 
86.0 
85.1 
88.7 
86.0 
84.2 
84.2 
84.2 
85.1 
84.2 
82.4 
84.2 
86.o 
83.3 
80.6 
78.8 
74.3 
72.5 
66.2 
71.6 
62.6 
61.7 
58.1 
53.6 
51.8 
54.5 
53.6 
53.6

Average 
of the 

Five Weekly 
Temperatures 

OF 

44.6 
42.1 
43.0 
44.4 
45.1 
44.6 
44.5 
46.2 
45.5 
47.7 
48.9 
51.3 
53.4 
59.7 
62.1 
64.6 
65.8 
66.9 
67.3 
69.8 
69.8 
71.6 
73.9 
77.2 
79.5 
83.0 
83.8 
83.3 
84.2 
81.7 
82.6 
82.4 
81.7 
81.1 
80.0 
79.5 
79.9 
77.2 
72.3 
72.9 
72.7 
69.1 
64.o 
64.8 
59.5 
57.5 
54.5 
52.9 
50.0 
50.0 
49.8 
48.0

45.2 
42.2 
42.8 
42.5 
44.6 
42.8
42.1 
43.3 
45.5 
45.5 
48.2 
50.0 
51.4 
54.7 
58.1 
61.3 
63.5 
64.4 
66.7 
67.6 
70.7 
73.9 
73.6 
76.1 
77.7 
79.0 
80.4 
80.6 
80.8 
80.6 
78.4 
80.2 
80.2 
79.9 
78.8 
78.8 
78.4 
76.1 
76.1 
74.8 
71.6 
69.4 
66.8 
64.4 
59.4 
57.4 
54.0 
51.6 
49.1 
48.7 
47.8 
50.2



Table 1.2-16 

WATER SUPPLIES WITHIN 20-MILE RADIUS OF PROPOSED PLANT SITE AND 

SUPPLIES TAKEN FROM TENNESSEE RIVER BETWEEN NICKAJACK AND GUNTERSVILLE DAMS

Approximate 
Distance 
From Site*Water Supply 

Public Supplies 

1. Albertville

Miles 

33.6

2. Arab 36.8

3. Bridgeport 

4. Camp Maranatha 

5. Christian Youth Camp.  

6. Flat Rock Elementary School 

7. Grant

21.6 

14.3 

23.8 

12.6 

45.3

Estimated 
Population 

Served

23,045 

12,620 

3,132 

68 

125 

280 

3,116

Average 
Daily s

Gallons.  

3,250,000 

750,700 

310,000 

6,000 

6,200 

7,000 

174,000

Source

Surface (TRM 360.8) 
Short Creek embay
ment (mile 2.4) 

Surface (TRM.356.0) 
Browns Creek embay
ment (mile 0.8) and 
Ground, Wells 

Surface (TRM 413.6) 
and Ground, Spring 

Ground, Wells 

Surface (TRM 368.2) 

Ground, Wells 

Surface (TRM 351.8) 
Honeycomb Creek 
embayment (mile 5.1)

River which are shown

H-

*Radial distance to all supplies except those that take water directly from the Tennessee 
as river mile distance from 392.0.

Served Dailv Use Source



Water Supply 

Public Splies

8. Grove Oak Junior High School

9. Guntersville

Hollywood 

Ider High School 

Limrock Junior High School 

New Prospect Elementary School 

North Jackson Hospital 

North Sand Mountain High School 

Pisgah 

Sand Mountain Water Authority 

Scottaboro

19. Skyline Elementary School

Table 1.2-16 (continued) 

Approximate Estimated 
Distance Population 
From Site* Served 

Miles

19.7 

34.0 
38.2

3.4 

13.5 

15.7 

18.4 

16.3 

19.5 

4.2 

9.9 

6.2 
16.6 

14.2

165

6,580 

485 

1,044 

70 

100 

87 

508 

385 

8,174 

11,000

370

Average 
Daily Use 

Gallons 

4,100

1,249,000 

40,000 

26,100 

1,800 

2,500 

14,500 

.12,700 

35,000 

546,000 

3,500,000

9,200

Source

Ground, Wells

Surface (TRM 358.0) 
and Surface (TEM 
356.0) - Browns Creek 
embayment (mile 2.2) 

Ground, Wells 

Ground, Wells 
G , 

Ground, Wells 

Ground, Wells 

Ground, Wells 

Ground, Wells 

Ground, Wells 

Surface (TRM 382.1) 

Surface (TRM 385.8) and 
Surface (TRM 377.4), 
North Sauty Creek 
embayment (mile 2.0) 

Ground, Wells

*Radial distance to all supplies except those 
as river mile distance from 392.0.

that take water directly from the Tennessee River shich are shown

10.  

11.  

12.  

13.  

14.  

15.  

16.  

17.  

18.

.



Table 1.2-16 (continued)

Water Supply

Approximate 
Distance 

From Site

Estimated 
Population 

Served
Average 
Daily Use

Public Supplies 

Stevenson 

South Pittsburg 

Ten Broeck Junior High School 

Industrial Supplies

Miles 

11.7 

26.0 

19.8

1,600 

4,820 

131

Gallons 

117,000 

528,000 

3,300

Ground, Wells 

Surface (TRM 418.0) 

Ground, Wells

1-I. Butler Rubber Co., Inc.  

2-I. 0. K. Tire and Rubber Co.  

3-I. Monsanto** (Under construction) 

4-I. Widows Creek Steam Plant**

33.2 

33.5 

27.0 

15.6

250,000 

300,000

465 1,573X10 6

Surface (TRM 358.8) 
Big Spring Creek 
embayment (mile 1.7) 

Surface (TRM 358.5) 
Polecat Creek embayment 
(mile 1.0) 

Surface (TRM 365) 

Surface (TRM 407.6)

* Radial distance to all supplies except those that 
as river mile distance from 392.0.  

**Water supply is also used for potable water withir

take water directly from the Tennessee River which are shown

20.  

21.  

22.

Source
.
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Table 1.2-17 

*PARTIAL LIST OF AQUATIC MACROPHYTES NEAR THE PROPOSED BELLEFONTE

NUCLEAR PLANT SITE, GUNTERSVILLE RESERVOIR

Scientific Name 

Myriophyllum spicatum 
Ceratophyllum demersum 
Potamogeton crispus 
Potamogeton nodosus 

as minor 
NaJas guadalupensis 
Egeria densa 
Elodea canadensis 
Heteranthera dubia 
Chara sp.  
Saururus cernuus 
Alternanthera philoxeroides 

Nelumbo lutea 

Justicia americana 
Eleocharis quadrangulata 
Eleocharis acicularis 
Ludwigia palustris 
Scirpus cyperinus 
Scirpus validus 
Scirpus americanus 
Juncus effusus 
Hibiscus militaris 
Zizaniopsis miliacea 
Polygonum sagittatum 
Polgonua hydropiperoides 
Polygonum pensylvanicum 
Echinodorus cordifolius 
Carex sp.  
gyerus psuedovegetus 
Cyperus sp.  
Typha latifolia' 
Lemna perpusilla 
Spirodela polyrhiza 
Azolla caroliniana

Common Name 

Eurasian watermilfoil 
Coontail 
Crispyleaf pondweed 
American pondweed 
Spinyleaf naiad 
Southern naiad 
Egeria 
Elodca 
Waterstargrass 
Muskgrass 
Lizardtail 
Alligatorweed 

American lotus 

Waterwillow weed 
Spikerush 
Midget spikerush 
Waterpurslane 
Woolgrass 
Softstem bulrush 
Three-square 
Common bulrush 
Marshmallow 
Giant cutgrass.  
Tear-thumb 
Smartweed 
Smartweed 
Burhead 
Sedge 
Sedge 
Sedge 
Cattail 
Duckweed 
Giant duckweed 
Mosquito fern

Growth Form 

Submersed 
Submersed 
Submersed 
Submersed 
Submersed 
Submersed 
Submersed 
Submersed 
Submersed 
Submersed 
Emergent 
Emergent, 
Floating Mat 

Emergent, 
Floating Mat 

Emergent 
Emergent 
Emergent 
Emergent 
Emergent 
Emergent 
Emergent 
Emergent 
Emergent 
Emergent 
Emergent 
Emergent 
Emergent 
Emergent 
Emergent 
Emergent 
Emergent 
Emergent 
Floating 
Floating 
Floating

*The list of aquatic macrophytes was compiled from a boat survey 
conducted on September 26, 1972, near the proposed Bellefonte Nuclear 
Plant site. The survey included portions of lower Raccoon, Mud, 
and Town Creek embayments with additional shoreline inspection from 
Sublett Ferry (TRM 390) to Raccoon Creek (TRM 396). This listing 
includes the more common emergent submersed, and floating aquatic 
macrophytes but does not include a complete floristic listing.
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1.3 Electric Power Supply and Demand - TVA is the power supplier 

for an area of approximately 80,000 square miles containing about six 

million people. TVA generates, transmits, and sells power to 160 

municipalities and rural electric cooperatives which in turn retail 

power to their own customers. The approximate areas served by these 

distributors are shown in figure 1.0-1. These distribution systems, 

which purchase their power requirements from TVA, serve more than 2 

million electric customers, including homes, farms, businesses, and 

most of the region's industries. TVA also supplies power directly to 

46'industries which have large or unusual power requirements and to 

11 Federal installations, including the Atomic Energy Commission plants 

at Oak Ridge, Tennessee, and Paducah, Kentucky.  

The importance of an adequate supply of power on the TVA system 

is by no means limited to electric consumers in the area which TVA 

supplies directly. This system, which with 23.3 million kilowatts of 

presently installed generating capacity is the Nation's largest, is 

interconnected at 26 points with neighboring systems with which TVA 

exchanges power. The TVA system is, in effect, part of a huge power 

network. In a time of power emergency, operation of the TVA power system 

could have a definite impact on power supply conditions from the Great 

Lakes to the Gulf of Mexico, and from New England to Oklahoma and Texas.  

During the past 20 years, loads on the TVA power system have 

increased approximately 7 percent per year. This rate of growth in power 

requirements has meant that the capacity of the generating and transmission 

system has been doubled every 10 years. Until the end of World War II,
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most of TVA's generating capacity was hydroelectric. By that time, 

however, most of the suitable hydroelectric sites had been developed, 

and beginning in 1949 substantially all of the capacity increases were 

met by the construction of fossil-fueled plants. In the middle 1960's 

large-scale nuclear plants had become feasible, and TVA began to take 

steps to add nuclear capacity to its system. TVA has also begun 

providing pumped-storage and gas turbine capacity to meet system peak 

loads. Table 1.3-1 shows the TVA system capacity makeup as of December 31, 

1973.  

The amount of electricity generated in 1965 to meet customer 

requirements for power exceeded 74.4 billion kilowatt-hours. By 1970, 

annual electric generation for customer needs had reached 92.7 billion 

kilowatt-hours. Generating needs are expected to reach 135 billion 

kilowatt-hours by 1975. TVA presently must add an average of 1,500 

megawatts or more of new generating capacity each year to keep up with 

the rapid increase in electric power usage in this region.  

Estimates of future TVA loads are prepared by extending 

trends of the past while taking.into account changes in factors 

affecting use. Loads are forecast by a number of geographic and class 

of service categories. Redundant iethods are used, where possible, 

to increase forecast accuracy. Forecasting is preceded by analysis 

and adjustment of historical data and background preparation including 

a review of industry conditions, a review of current appliance sales 

and housing trends, a study of possible new loads, and other factors 

such as the outlook for the national and regional economy.
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Residential uses are forecast by utilizing published forecasts 

of national household trends and historical trends for regional share 

of national households and number of customers per household. Average 

use is forecast by estimating the regional saturation of appliances 

and annual uses of appliances.  

Peak load energy forecasts of large commercial and industrial 

loads served by municipalities and cooperatives are individually pre

pared on the basis of factors such as past history, stated plans for 

operating levels, type of product, and contract demand.  

Large industrial and Federal loads which are directly served 

by TVA are also forecast on an individual basis. Industrial loads are 

grouped according to industry type, and known expansion and allowance 

for growth are considered.  

1. Power needs - The TVA power system is a winter 

and summer peaking system with the highest annual peak loads in the TVA 

service area usually occurring between November and March. Due to 

seasonal exchange arrangements with other power systems, however, the 

loads which the TVA generating capacity must actually serve during the 

remainder of this decade will be greater in the summer than in the 

preceding winter. The following tabulation indicates TVA's expected 

power supply outlook during the 1979-82 peak load seasons based on the 

current capacity installation schedules:
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Interchange 
Estimated Delivered 

Peak Demand or Load Served Dependable Margin 
Period TVA System-M'I Received-MW by TVA-MW Cagacity4 t l 

Winter 1979-80 29,300 -2,060 27,240 32,033 11,703 17.6 

Sumnmer 1980 25,720 +2,060 27,730 32,204 4,424 15.9 

Winter 1980-81 30,900 -2,060 28,840 34,403 5,563 19.3 

Summer 1981 27,050 +2,060 29,110 35,774 6,664 22.9 

Winter 1981-82 32,650 -2,060 30,500 36,803 6,213 20.3 

The above power supply projection is based on a 

dependable capacity of 1,170 TV for each Bellefonte unit and on assumed 

commercial operating dates of December 1979 and September 1980.  

The power supply situation for the winter peak periods 

in the interim from January 1980 through January 1Q82 and the summer 

1980 period are expected to be extremely tight, even if the current projected 

schedules of capacity additions are achieved. These deficiencies are 

indicated in the following tabulation: 

Margins 
Desired Available Deficiency 

Periods MW 

Winter 1079-80 6,876 25.2 4,793 17.6 2,083 

Summer 1080 6,295 22.7 4,424 15.9 1,871 

Winter 1980-81 7,306 25.3 5,563 19.3 1,743 

Winter 1981-82 7,758 25.4 6,213 20.3 1,545 

TVA's desired reserve margins are determined by utilization of the loss 

of load probability method which has been adapted to the characteristics 

of the TVA system. mVA's planning criteria requires maintaining a 

desired reserve margin within a reliability risk level of one day in 

ten years and any reduction below these margins greatly increases the 

risk to serve firm load.-
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2. Consequences of delays - Any delay in operation 

of the Bellefonte units could result in the inability of the TVA system 

to adequately meet its obligations during the 1979-80 and 1980-81 winter 

peak periods and the 1980 summer peak period with the nor-scheduled, 

,enerating capacity. The total consequences of such delays of the 

Bellefonte Nuclear Plant would be determined by the extent of these delays 

and the date when such delays were identified.  

71te following tabulation indicates the amounts by 

which reserves on the TVA system will be inadequate during various neak 

load seasons between 1979 and 1981, postulating a delay of months for 

each of the 7ellef6nte units from their current schedule. (A delay 

of unit 1 results in an equal delay in unit 2.) 

7e deficiencies shown are based on the assumption 

that the winter peak occurs in January and the summer peak occurs in 

August since these are the months having the higher probability of the 

peaks occurring. The winter peak has occurred as early as 7ovember 

and the summer peak as early as June.  

TVA System Megawatt ?eserve 
Deficiencies from Tesired 4argins 

Due to Unit Velays of ( 'onths 

Tnter 1M-90 
S7urmer 1930 M ,71a 
Winter 1980-A1 2,78 

a. Any ellefonte unit delays would result in a serious 
deficiency of margins available for scheduled maintenance 
for all TVA generating units during the period of delay.

I
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The following tabulation indicates the expected reserve 

deficiencies on the TVA system during various peak load seasons between 

1979 and 1981, postulating a delay of 12 months for each of the Bellefonte 

units from their current schedule.  

TVA System Megawatt Deficiencies 
from Desired Margins Due to 
Unit Delays of 12 Months 

Winter 1979-80 3,206 
Summer 1980 3,000 
Winter 1980-81 2,878 
Summer 1981 1,122 

Nith the 12-month delay in Bellefonte units and the 

resulting deficiencies identified above, TVA would be unable to maintain 

a reliable supply of bulk power to serve firm load during the 1979-81 

period. The magnitudes of the deficiencies for this period are more 

than could be covered by assistance from neighboring utilities, particularly 

the summer 198.0 peak period since neighboring utilities are summer 

peaking systems.  

In addition to jeopardizing the ability to serve firm 

load which would be caused by the 12-month delay of both units, a serious 

deficiency of margin available for scheduled maintenance for all of 

TVA's generating units would result for the entire period.  

Deficiencies of the magnitude caused by delays of the 

Bellefonte units must be replaced either by installing alternative capacity 

on the TVA system or importing power from other utility systems; otherwise, 

the reliability of power supply to TVA's customers will be drastically 

reduced. By the time delays in the Bellefonte nuclear units would be 

confirmed, it is unlikely that additional capacity other than short lead 

time generating capacity could be installed to meet these deficiencies.  

Power in the magnitude being considered is not expected to be available 

from other utilities when it is needed on the TVA system.
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The economic costs of any Bellefonte delays (which 

must ultimately be borne by the consumer) would consist of two parts: 

(1) cost of replacement capacity, and (2) increased production expense 

during the delay period because of unavailability of low-cost nuclear 

energy.  

The estimated investment cost of 1,000 HW of replacement 

capacity which.could be installed for the 1979-80 period is approximately 

$130 million (based on 1972 dollars). Annual fixed charges of about 

413 million on such an investment must be borne by consumers in the 

form of higher rates until the effect of these additions can be 

absorbed in later years by system growth. The value of these fixed 

charges (assuming an 8 percent discount rate and a discount period of 

4 years) would be about *43 million.  

Fuel, operating, and maintenance expense for the 

Bellefonte nuclear units is estimated to cost about 2.6 to 2.8 mills per 

kWh during the 1979-80 period, while replacement energy which would be 

used in lieu of this nuclear energy in the event of delays would cost 

from 5.0 to 7.0 mills per kWh for coal and 28 to 32 mills per kWh for oil.  

Studies of the effects of Bellefonte unit delays indicate that each 

month's delay on these units would result in increased production 

expenses on the TVA system of approximately $5.6 million.  

In addition to these economic costs, each month's 

delay on the two Bellefonte nuclear units could require that approximately 

545,000 tons of additional.coal and 7.3 million gallons of oil be 

burned in plants on the TVA system or other systems to replace the
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lost nuclear energy. This could have an adverse environmental impact 

in terms of increased emissions of particulates, sulfur dioxide, and 

other materials to the atmosphere.  

In summary, delays of the Bellefonte Nuclear Plant 

will have a twofold effect on the TVA power system: 

1. Costs to TVA's customers would be increased by at least t5.6 

million for each month of delay, assuming the delay did not 

require the installation of combustion turbines or combined

cycle units. If additional generating capacity were required 

to offset deficiencies due to Bellefonte delays, costs to 

TVA's consumers over and above those shown above could be 

increased by $43 million. These costs could total about $86 

million for a 12-month delay.  

2. Increased operation of TVA's older, less efficient fossil

fired units would be required during the period of further 

Bellefonte delays. Such operation would result in the 

increased emission of particulates, sulfur dioxide, and other 

materials into the atmosphere.  

The analysis shown on page 1.3-h shows that TVA cannot 

carry out its statutory obligation of providing an ample supply of elec

tricity for the TVA region without the Bellefonte Nuclear Plant. Even 

with the Bellefonte plant the reliability risk level will be below that 

which TVA considers desirable. Without the plant, the reliability risk 

level would be increased to a loss of load probability of over 2 days 

per year, which is.clearly unacceptable.
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Table 1.3-1 

TVA SYSTEM CAPACITY 
(as of December 31, 1973)

Plant 

TVA Thermal 

Thomas H. Allana 
Thomas H. Allen (Gas Turbines) 

Bull Run 
Colbert

Colbert (Gas 
Canberland 
Gallatin* 

John Sevier 

Johnsonvile

Kingston 

Paradise

Shawnee 
Watts Bar 
Widows Creek

Turbines)

Number 
Of 

Units

3 
20 

1 
5 

8 
2 
14

16@ 
4 @ 

2 @ 
1 @

4 

10

9 

3

10 
4 
8 5 

1 
1 
1

Nameplate Capacity-kW
Units 

330,000.  
23,900 
59,600 

950,000 
200,000 
223,250 
550,000 
59,500 

1,300,000 
300,000 
327,600 
223,250 
200,000 
125,000 
147,000 
172,800 
175,000 
200,000 
704,000 

1,150,200 
175,000 
60,000 

14o,625 
149,850 
575,010 
550,000

Tota.  

990,000 
620,800 

950,000 
1,396,500 

476,000 
2,600,000 
1,255,200 

846,500 

1,485,200 

1,700,000 

2,558,200 

1,750,000 
240,000 

1,977,985

TVA Hydro 

Appalachia 
Blue Ridge 
Boone 
Chatuge 
Cherokee 
Chickamauga 
Douglas 
Fontana 
Fort Londoun, 
Fort Patrick Henry, 
Great Falls 
Gantersville 

a. Leased January 
Water Division

2 
1 
3 
1 
14 
14 
14 
3 
14 
2 
2 
14

1, 1965, from Memphis Tennessee, Light, Gas and

78,900 
20,000 
75,000 
10,000 
120,000 
108,000 
.15,000 

225,000 
135,590 

36,000 
31,860 
97,200
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Table 1.3-1 
(continued) 

TVA SYSTEM CAPACITY 
(as of December 31, 1973)

Plant 

TVA Hydro (cont.) 

Hiwassee.  
Kentucky 
Melton Hill 
Nickajack 
Norris 
Nottely 
Ocoee #1 
Ocoee #2.  
Ocoee #3 
Pickwick 
South Holston 
Tims Ford 
Watauga 
Watts Bar 
Wheeler 
Wilbur 
Wilson 

Alcoa Hyaro*

Bear Creek 
Calderwood 
Cedar Cliff 
Cheoah 
Chilhowee 
Nantabala 
Santeetlah 
Tennessee Creek 
Thorpe 

Corps of Engineers Hydro

Barkley 
Center Hill 
Cheatham 
Dale Hollow 
Old Hickory 
J. Percy Priest 
Wolf Creek 
Cordell Hull 

*Minor Alcoa Plants

Nuber, 
of 

Units
Nameplate Capacity-kW
Units

2 
5 
2 

2 
1 
5 
2 
1 
6 
1 
1 
2 
5 

11 
214 

21

1 
3 
1 
5 
3 
1 
2 
1 
1

4 
3 
3 
3 

1 
6 
2

Total 

117,100 
175,000 
72,000, 
97,200 

100,800 
15,000 
18,000 
21,000 
27,000 

220,040 
35,000 
45,000 
50,000 

150,000 
356,4oo 
10,700 

629,840

9,000 
121,500 

6,375 
110,000 

50,000 
4 3,200 
115,000 
10,800 
21,600

130,000 
135,000 
36,000 
54,000 

100,000 
28,000 

270,000 
66,666

6,214.0
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1.4 Environmental Approvals and Consiltations - In addition to 

its own standards, TVA as a Federal agency is subject to comprehensive 

and broad-scale environmental procedures and Federal and state consulta

tion and coordination requirements of the National Environmental Policy 

Act of 1969, 42 U.S.C. §§ 4321-4347 (1970) (as implemented by Executive 

Order 11514 (35 Fed. Reg. 4247)). In addition, TVA is subject to 

Executive Order 11752 (38 Fed. Reg. 34793), and Office of Management 

and Budget Circulars A-78 and A-81, relating to the prevention, control, 

and abatement of air and water pollution in Federal facilities, as well 

as certain provisions of the Clean Air Act, as amended, 42 U.S.C.  

H§ 1857-1857k (1970; Supp. 1971), and the Federal Water Pollution Control 

Act Amendments of 1972, 33 U.S.C. H§ 1251-1376 (Supp. II, 1972) which 

relate to the applicability of various Federal, state, interstate, or 

local air and water quality standards. In addition, TVA is subject to 

the requirements of Office of Anagement and Budget Circular A-95, (38 Fed.  

Reg. 32874) which ensure that major generating and transmission projects 

are coordinated from the point of view of community impact and land use 

planning with state and local agencies.  

TVA has been consulting with state and regional organizations 

since January 1971 about the possibility of a nuclear plant at the 

Bellefonte site and its implications on the development of the area.  

On January 19, 1971, TVA's Regional Planning Staff met with 

the Top of Alabama Regional Council of Governments (TARCOG) staff to 

discuss the sites in north Alabama which might be the location for a 

nuclear plant.. TARCOG is the regional clearinghouse agency. The his

torical significance of Bellefonte was first brought up at this meeting.



A short time.later on January 22, 1971, the Regional Planning 

Staff met with key officials in the Alabama Development Office (ADO) 

which is the state clearinghouse agency. The meeting covered TVA's 

studies of all potential nuclear plant sites in Alabama, which included 

Bellefonte. The ADO officials were the Director and the State Clearing

house Officer.  

On March 8, 1971, Regional Planning Staff, Alabama Historical 

Commission, and TARCOG staffs made a field investigation to locate sig

nificiant historic structures and sites. Location of a stagecoach in 

and evidence of the courthouse cistern were determined.  

The Regional Planning Staff reviewed TVA's plans with the 

Alabama State Historical Commission staff in light of the historical 

aspects of land adjacent to the site. This meeting was held on May 17, 

1971, and culminated in a number of suggestions by the Commission's 

staff as to how the historical site might be improved by TVA.  

The Regional.Planning Staff met with TARCOG on May 18, 1971, 

to discuss the relationship of the proposed plant to regional and local 

development objectives. In addition to general support for the proposal, 

TARCOG staff made some specific suggestions as to how the necessary rail 

and highway access to the plant site might be constructed to enhance 

the development potential of other nearby sites.  

On May 21, 1971, the State Clearinghouse Office was apprised 

of TVA's meetings with the Historical Commission and TARCOG and was 

requested to provide any comments it felt appropriate at that time.  

The Regional Planning Staff was notified by the Alabama 

Historical Commission on August 6, 1971, that Bellefonte would be
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nominated to the !.ational Register of Historic T'laces. The Comnission 

also made specific recommendations as to how.TVA might participate in 

'.reservation of the site. Shortly thereafter, TARCOG notified 1VA 

that they concurred with the Historical Commission's recommendations.  

TVA has consulted with the Alabama Historical Commission 

about investigating the historical significance of the Bellefonte tom

site. Further consultations will determine the appropriate state 

agencies that should contract to .carry out the investigation.  

The acceptability of using a lake as a cooling facility was 

exnlored with the Alabama Water Improvement Commission. On October l, 

1972, the Acting Chief Administrative Officer, AWIC, notified TVA that 

the Commission had previously approved a cooling pond for another power 

generating facility located in Alabama and that AJIC would not be 

opposed to evaluating such a system for the Bellefonte site should 

studies show the cooling pond to be the most feasible cooling alternative.  

The Birmingham National eather Service, Birmingham, Alabaia, 

was consulted in gathering climatological information to discuss severe 

weather conditions in the Bellefonte area.  

The Environmental Data Service state climatologists in 

Montgomery, Alabama, were consulted for information on frequency and 

severity of tornadoes in the Bellefonte area.  

At the request of Scottsboro's Mayor, TVA met with him on 

October 3, 1973, to discuss the relationship between the proposed 

plant and future development in the area between Scottsboro, Tollywood, 

the site, and Guntersville Reservoir. An outgrowth of that meeting has 

been the initiation of studies to evaluate potential development in 

that area. During this process, several follovup meetings have taken 

place.
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Since TVA published the Bellefonte Draft Environmental 

Statement in March 1973, there have been several meetings with the 

AEC and Argonne National Laboratory staffs as part of AEC's.environ

mental review and assessment of the Bellefonte project.



1.5-1

1.5 Emergency Planning - TVA has developed a Radiological Emer

gency Plan (REP) which sets forth the policies, purposes, delegations, 

standards, guidelines, and, where feasible, specific instructions 

necessary for TVA to discharge its responsibilities during a radio

logical emergency in order to comply with pertinent directives appli

cable to the protection of the health and safety of the public and TVA 

personnel, plants, and properties.  

The REP consists of the basic document and annexes. The 

basic document contains program delegations and broad guides, which 

apply generally to all TVA nuclear operations. Annexes to the basic 

document will include detailed radiological emergency plans for each 

TVA nuclear plant. In addition, the annexes will contain a Radiological 

Emergency Medical Assistance Plan for dealing with employees who might 

be injured during an accident. A site radiological emergency plan 

annex will be prepared for the Bellefonte Nuclear Plant.  

TVA is coordinating all aspects of the REP with the appro

priate state agencies, such as the Departments of Public Health and 

Public Safety. The TVA Radiological Emergency Plan defines the details 

of authority and responsibility of all offsite agencies involved in an 

emergency situation. Responsibilities such as evacuation, housing, and 

feeding evacuees are defined so that the responsible agencies may take 

the initiative in expeditiously executing their phases of the plan.  

The standards and procedures used are consistent with regulatory pro

grams of state and other Federal agencies. To ensure that their latest 

recommendations are considered, TVA maintains liaison with these agencies.
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In developing the Radiological Emergency Plan, meetings have 

been held with the State Health Departments of Alabama, Georgia, South 

Carolina, and Tennessee to ensure workability of the plan and delega

tion of responsibility, authority, and emergency assignments. In addi

tion, the State Health Department of Kentucky has been contacted and 

arrangements made for participation in the event of a transportation 

accident involving radioactive materials.  

Each state through which radioactive material from a TVA 

plant is to be transported either has or will have a radiological assis

tance plan for use in the event of a transportation accident within its 

jurisdiction. These plans have been or will be obtained and incorporated 

in the REP as they are available. The plans will be completed prior 

to shipment of radioactive material from the factory.  

Contacts have also been made with the appropriate Atomic 

Energy Commission Operations Offices to ensure that assistance can be 

obtained through the Interagency Radiological Assistance Plan, if 

necessary.  

The Eastern Environmental Radiation Laboratory, EPA, has 

agreed to provide additional analytical laboratory services in the 

event of an accident if these services are not available within TVA.  

Written agreement among participating state and Federal 

agencies and TVA will be obtained outlining each agency's responsibilities.  

The individual states' health department radiological assistance plans 

will be incorporated in the annexes to the TVA Radiological Emergency 

Plan.
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1. Meetin s with outside agencies - Representatives 

of TVA will meet with appropriate representatives of the following 

states to discuss the plans for radiological emergencies which might 

result as a consequence of the operation of the Bellefonte Nuclear 

Plant: Alabama, Georgia, South Carolina, Tennessee, Kentucky, and 

Illinois. Other agencies, such as the Environmental Protection Agency 

and Atomic Energy Commission, will also be contacted where necessary.  

2. Responsible agencies to be notified in case of 

accident - Appropriate TVA personnel receiving notice of a transporta

tion accident shall notify the TVA load dispatcher who notifies the 

Central Emergency Control Center director who shall notify as appro

priate key persons in the states involved, as well as EPA and AEC.
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2.0 EIVIROTTTVENTAL IPTACT OF THE PROPOSED FACILITY 

The Bellefonte Nuclear Plant will interact with the environ

ment as a result of its construction, connection with TPVA's power trans

mission system, and subsequent operation. Construction will result in 

a physical alteration of a portion of the site area and will result in 

some erosion, noise, dust, and smoke during various phases of construc

tion. Connection of the plant to TVA's power transmission system will 

result in easement restrictions on new transmission line rights of way 

and minor construction effects. Operation of the plant will result in 

minor releases of heated water, chemicals, and radioactive liquids and 

gases. These interactions and resulting impacts have been evaluated 

considering the environment in the area as described in Section 1.2.  

Environment in the Area.  

Since many.of the details of the environmental monitoring 

programs are closely related to the final plant design, the monitoring 

program described in Appendix L of this statement is tentative. As 

details of the final plant design are completed, the environmental 

monitoring program will be reevaluated and modified as needed to 

ensure an adequate environmental monitoring program. When this is 

completed, the resulting proposed monitoring program will then be 

reviewed and coordinated with the appropriate Federal, state, and local 

agencies as required by Executive Order 11514.  

The interactions and impacts discussed in the following sections 

have been examined for their potential effects on land, water, and air 

uses, including industrial.'operations, transportation, farming, forestry, 

recreation, wildlife preserves, waterways, government reservations, and
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water supplies. No adverse impacts on these uses other than those 

identified in the following sections are anticipated, and no other 

loss of use of land, water, and air is expected to occur.
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2.1 Transportation of Nuclear Fuel and Radioactive Wastes - While 

specific details of TVA's transportation plans for shipment of radio

active materials for the Bellefonte Nuclear Plant are not available at 

this stage, the following discussion is appropriate to the environmental 

review.  

About 100 tons of nuclear fuel will be shipped annually to 

and from the plant, and packaged radioactive waste totaling about 120 

tons will be shipped annually from the plant to AEC-licensed disposal 

areas. These two types of radioactive materials will be shipped in 

accordance with applicable Federal and state regulations. Packaging

and transport of radioactive materials are regulated at the Federal 

level by both the Atomic Energy Commission (AEC) and the Department of 

Transportation (DOT). In addition, certain aspects, such as limitations 

on gross weight of trucks, are regulated by the states.  

The protection of the public from radiation during the shipment 

of nuclear fuel and radioactive waste depends on the limitations on the 

contents, the package design, the external radiation levels as well as 

the method, routing, and safeguards to be followed in transport. These 

factors are discussed below in regard to the shipment of new fuel, spent 

fuel, and radioactive wastes.  

1. New fuel shipment - Fuel elements for the plant 

require an annual commitment of about 200 tons of natural uranium in the 

form of U 308 for each reactor. However, some of this uranium may come 

from reprocessed spent fuel.  

New fuel for the plant is made of slightly enriched 

uranium dioxide pellets which have been sintered and compacted to form 

very dense pellets having high strength and high melting points. The
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pellets are approximately .3 inch in diameter by .75 inch long and are 

stacked inside zircaloy tubing with space left at the end of the tubing 

to provide for collection of gas generated during the fission process.  

These tubes are velded shut at both ends, forming a fuel rod, and are 

subjected to rigorous quality control to ensure their integrity. These 

rods are included in a 17 rod by 17 rod array to form a fuel assembly.  

A more detailed description of the fuel assemblies is in the safety 

analysis report which has been filed in support of the construction 

permit application.  

TVA will apply for a special nuclear material license 

to provide for receipt, possession, and storage of fuel elements before 

the initial core of the reactor is shipped to the plant. In addition, 

all fuel assemblies will be delivered to the TVA plant site in accordance 

with shipping procedures and arrangements authorized for use by the fuel 

fabricator under special nuclear material license in accordance with 

1 
AEC regulations. Fuel will be shipped in shipping containers which 

will have been demonstrated to provide safety from criticality under 

both normal and accident conditions.  

(1) Method and frequency of shipment 

The Babcock & Wilcox Company (B&W) is the fabricator of the initial 

core fuel assemblies and is responsible for shipment of these fuel.assemblies 

to the reactor site.. B&W presently has a fuel fabrication plant at 

Lynchburg, Virginia. This fuel will most likely be shipped by truck 

trailers in quantities up to six shipping containers per load, each con

taining two fuel assemblies, thereby providing a maximum of twelve fuel 

assemblies per truck shipment. About twelve such shipments by truck will
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be received at the plant annually (about 18 shipments in the initial 

core for each unit).  

(a) Shipping routes - It is 

assumed that B&W will ship the initial core fuel assemblies by truck 

from its fabrication plant in Lynchburg, Virginia, to the plant. The 

major population centers encountered over an assumed 375-mile route 

include the following: 

Density 2 
City 1970 Population Persons/mile 

1. Lynchburg, VA--by way of U.S. 460 to 54,083 2,153 

2. Roanoke, VA--by way of U.S. 220, 1-81, 92,115 3,412 
and 1-40 to 

3. Knoxville, TN--by way of 1-75 to 174,587 2,267 

4. Chattanooga,,TN--by way of 1-24 and 119,082 2,267 
U.S. 72 to 

5. Bellefonte Plant Site 

(b) Shipment activity - Rela

tively low levels of radiation are emitted from unirradiated new fuel 

assemblies. Because the type of radiation emitted by uranium is reduced 

by even thin layers of metal and the self-shielding properties of the 

fuel reduce the cumulative effect, no additional gamma or beta shielding 

is required in shipping packages for new fuel. The following properties 

of the fabricated new fuel limit the radiological impact on the environ

ment to negligible levels: 

. No radioactive fission products.  

No radioactive gases.  

High melting point.
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. Insoluble solid.  

. Zircaloy clad.  

. Fuel assemblies will not disruptively react or decompose 

under expected or postulated thermal conditions.  

(2) Environmental effects - The popula

tion exposure resulting from the normal shipments of new fuel has been 

evaluated for the people who reside on .either side of the transport 

route. The radiation dose as a function of distance from a shipping 

container drops off quite rapidly. Because the container will be 

stationary for only brief intervals and because of the low activity 

level of new fuel, the total exposure to an individual living along 

the transport route will be an insignificant fraction of the exposure 

from natural background radiation.  

(a) Normal shipments - Because 

of the estimated low dose rates due to new fuel at the time of shipment 

(<0.1 mrem/h at 6 feet from the container), the only exposure from routine 

shipments of new fuel is to persons along the transport route during the 

brief period such a shipment is in direct view and to the individual 

truck drivers driving the trucks. For example, a member of the general 

public who spends 3 minutes at an average distance of 6 feet from the 

container would receive a dose not exceeding 0.005 mrem. If 10 persons 

were so exposed per shipment, the total annual dose for the 12 shipments 

of new fuel would be about 0.0006 man-rem.
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Based on an estimated radiation 

level in the cab of the truck of <0.1 mrem/h, exposure to transportation 

personnel is estimated to be less than 1 mrem per shipment. A total 

dose to all drivers for a given year, assuming two drivers per vehicle, 

would not exceed 0.02 man-rem.  

It is concluded that there are 

no environmental risks from radiation associated with the normal shipment 

of new fuel.  

(b) Accident occurrences - The 

problems which might result from a transportation accident equivalent to 

that specified in 10 CFR Part 71 would consist of the physical damage 

of the impact and the interference associated with having to send the 

fuel back to the fabricator for inspection. A subsequent determination 

would then be made to determine whether there had been damage which 

would affect the operation of the fuel in the reactor. There would be 

no release of radioactive materials and no increase in radiation dose 

rates over those from normal shipment. Thus, it is concluded that there 

would be no significant environmental risks from radiation resulting 

from an accident involving a shipment of new fuel.  

2. Spent fuel shipment - Spent fuel removed from 

the two reactors during the annual refuelings is expected to contain 

on a weight basis in excess of 99 percent of the fission products formed 

inside the fuel. The water in the pool serves as both a radiation 

shield and coolant while the short-lived fission products decay. At 

the end of a storage period of about 3 to 4 months, the spent fuel is 

loaded into ruggedly built shielded containers for shipment to a fuel



reprocessing plant. There the spent fuel is chemically reprocessed 

to recover its unused fuel content, uranium and plutonium, for future 

use. It is possible to ship spent fuel by rail, truck, or barge.  

(1) Method and frequency of shipment 

All the equipment and services for spent fuel transportation and reprocessing 

are to be provided to TVA by contract. This includes transport vehicles, 

special shielded containers, services associated with container loading, 

and all transport arrangements. Even though TVA contracts these services, 

it will specify the scope, terms, scheduling, transportation, and reporting 

of shipments as appropriate and in accordance with AEC and the Department 

of Transportation regulations. Presently, there are fuel reprocessing 

plants in operation or under construction in Morris, Illinois; West Valley, 

New York; and Barnwell, South Carolina.  

There are several possible shipping methods 

for irradiated fuel. These range from truck shipments with cask capacities 

from 0.4 to 1.2 metric tons of uranium to rail shipments with cask capa

cities from 3.2 to 5.0 metric tons of uranium at a time. Water transporta

tion of spent fuel with about 5 metric tons of uranium could also be used.  

Truck shipment of spent fuel from Bellefonte 

would require about 140 legal-weight shipments (73,280 pounds) over a 

period of about 4 to 6 months each year or about 70 shipments if a 

90,000-pound truck load limit is permitted.  

Rail shipments originating from the plant 

would require about 10 to 14 shipments annually. The shipments would be 

in a special rail cask holding from about 10 to 15 fuel assemblies. If 

necessary, fuel assemblies which have identified clad perforations will



2.1-7

be sealed in special containers before being loaded into the spent fuel 

cask.  

Since it will not be necessary to ship spent 

fuel from Bellefonte to a reprocessing plant until approximately 1980, TVA 

has not entered at this time into a contract for shipment of spent-fuel 

from this plant. Even though the exact mode of transportation and other 

details related to spent fuel shipments have not yet been defined, rail 

shipments have been assumed for purposes of routing and estimating the 

environmental effects.

assumed that the 

miles by rail to 

South Carolina., 

route are:

(a) Shipping routes - It is 

spent fuel from Bellefonte would be shipped about 425 

the closest fuel reprocessing plant which is at Barnwell, 

The major population centers encountered along the assumed

City 

1. Bellefonte Site--by way of Southern to 

2. Chattanooga, TN--by way of Southern to 

3. Atlanta, GA--by way of Seaboard Coast 
to 

4. Barnwell, SC (AGNS site).

Density 
1970 Population Persons/mile 

119,082 2,267 

496,973 3,779

4,439 562

(b) Shipment activity - Fuel 

elements which are removed from the reactor will be essentially unchanged 

in outward appearance. However, in addition to a portion of the original 

useful uranium fuel, these fuel elements will contain some reactor

generated plutonium and an accumulation of fission products. This
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irradiated spent fuel is subsequently shipped to a reprocessing plant 

for recovery of its unused fuel content (fissionable uranium and plutonium).  

The estimated inventory of fission 

product activity and decay beat of the Bellefonte spent fuel at the time 

of shipment is given in Table 2.1-1. It should be noted that effectively 

all of this contained.radioactivity is tightly bound within the insoluble, 

high-melting-point uranium dioxide pellets. Therefore, even if the ship

ping cask should be breached in an accident and the fuel cladding should 

be ruptured, there is still no ready mechanism for dispersing any sub

stantial fraction of the total contained radioactivity.  

(2) Environmental effects - Prior to ship

ment, the fuel will be allowed to radioactively decay for about 3 to 4 

months. Then all noble gases with the exception of krypton-8 5 will have 

decayed to insignificant levels and iodine-131 will have decayed to low 

levels. Further, the rate of decay heat generation by the spent fuel, 

will have decreased. Of the iodine isotopes, only iodine-131-is present 

in significant amounts. Fission products other than a portion of the 

noble gases and iodine are strongly held within the uranium dioxide 

fuel pellets. Hence, only noble gases and iodine which have escaped 

from the fuel could escape through a penetration in fuel clad to the 

shipping cask cavity.  

(a) Normal shipment - The prin

cipal normal environmental effect from spent fuel shipments would be 

the direct radiation dose from the fuel as it moves from the reactor 

to the reprocessing plant. The population exposure resulting from 

normal shipments of radioactive materials has been evaluated based on
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the assumption that there would be about 42,500 people living in the 

area within 1/2 mile of both sides of the transport route along the 

estimated 425-mile route. It has also been assumed that the shipments 

are made at the maximum permitted level of 10 mrem/h at 6 feet from the 

2 
nearest accessible surface. Figures D-1 and D-2 of Appendix D show 

the location of the shipping container relative to people living adjacent 

to .the transport route and the rapid decrease in radiation exposures as 

a function of distance from the shipping container. The calculation 

does not include reductions of exposures due to shielding from struc

tures, topographic features, or other radiation-attenuating materials.  

Assuming a maximumof 14 shin

ments per year, each moving at only 20 mi/h, the maximum exposure 

received by any individual residing 100 feet from the center of the 

transport route would be about 0.004 mrem per year. The average expo

sure for these 14 shipments to an individual living along the transport.  

route would be about 0.0002 mrem per year. On the basis that there 

would be a total of about 42,500 people living within 1/2 mile on 

either side of the transport route between the fuel reprocessing plant 

at Barnwell, South Carolina, these people would receive an annual dose 

of about 0.009 man-rem per year. Train brakemen or a member of the 

general public might spend a few minutes in the vicinity of the car, 

at an average distance of 6 feet, for an average exposure of about 0.5 

mrem per shipment. With 10 different brakemen and 10 members of the 

general public so involved along the route, the total dose for 14 ship

ments during the year is estimated to be about 0.14 man-rem.
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Since the exposure to the people 

who reside along the route and to each person who might come within 6 

feet of the railcar for a short period is only 0.0002 and 0.4 percent 

respectively of the exposure these same people receive from natural 

background radiation, it is concluded that no adverse environmental 

effects will result from the normal transportation of spent fuel from 

Bellefonte to the fuel reprocessing plant.  

(b) Accident occurrences - The 

principal potential environmental effects from an accident are those 

from direct radiation resulting from increased radiation levels, from 

gaseous release of noble gases and iodine, and from release of contaminated 

coolant.  

Evaluation of exposure from 

direct radiation assumes that the radiation exposure rate is the maximum 

permitted by regulations, 1,000 mrem/h at 3 feet from the surface of 

the container, and that people have surrounded the container beginning 

at about 50 feet from the container.
3 Figure D-3 of Appendix D shows 

the exposure rate for accident conditions as a function of distance 

from the container. The exposure rate at 50 feet would be about 17 

mrem/h. Assuming a tightly packed crowd, there would be 154 people in 

the front row, and as shown on figure D-4, these people would provide 

shielding such that people in subsequent rows would receive greatly 

reduced radiation exposure. If a person remained in the front row for 

2 hours, his exposure would be about 34 mrem. Further, the increased 

radiation level would most likely be from only a localized area on the 

container, and thus only a small number of people in even the front row 

of a crowd would be exposed to these radiation levels.
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Calculations for a probable 

shipping container indicate that there would be no gaseous releases 

unless there were a substantial quantity of decay heat in the shipping 

container and some additional external heat such as from a fire. Thus, 

it is assumed that the heated air currents surrounding the container 

would carry any released fission gases to a height of 10 meters before 

they are dispersed in the environment. Assuming a person stands in the 

plume during the entire accident, the resulting whole-body exposure 

would be 2 mrem, the skin dose would be about 86 mrem, and the thyroid 

dose would be about 5 rem. For the noble gas release, assuming an 

average population density of 100 people per square mile, the total 

whole-body population dose from the accident would be 0.07 man-rem.  

TVA considers the average population to be a realistic number for analyzing 

transportation accidents because of the small fraction of the total dis

tance travelled in high population density areas and because accidents 

in such areas generally occur at lower speeds and thus could be expected 

to be less severe.  

The contaminated coolant in 

the shipping container is basically low specific activity material. In 

the event the coolant were drained from the container in an accident, 

emergency plans for containing the contaminated liquid and preventing 

a radiation hazard to the public and the environment will be initiated.  

The principal environmental 

risk resulting from an accident would be the potential whole-body radia

tion exposure due to direct radiation and the noble gases released and 

potential thyroid dose due to the iodines released. Because of the
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dose reduction with .distance and the mitigating effect of proposed emer

gency actions, it can be concluded that the whole-body radiation expo

sure to the public will be negligible. Because of the unlikely combina

tion of circumstances which must be present to result in a significant 

dose due to the release of iodine, the probability of significant doses 

due to this occurrence is considered extremely small.  

3. Radioactive waste shipment - The radioactive 

wastes to be shipped for disposal will be concentrates from the waste 

evaporator, spent demineralizer resins, miscellaneous dry solid wastes, 

irradiated or contaminated equipment components, and tritiated water.  

The radwaste packaging facility at Bellefonte will 

be equipped to use standard DOTITH drums. The waste evaporator bottoms 

and spent demineralizer resins will be solidified before shipment to a 

disposal site regulated by AEC and the state.  

(1) Method and frequency of shipment

Waste evaporator concentrates and spent demineralizer resins are collected 

in the plant and may be stored for decay of short-lived isotopes. After 

up to 120 days' decay, the only significant radioactive isotopes present 

will be long-lived corrosion products such as cobalt-60.  

Based on the estimated quantities and 

activities, there will be about 16 shipments of waste evaporator concen

trates and 8 shipments of spent demineralizer resins each year. Waste 

evaporator concentrates are drummed and placed in an approved container 

for shipment to an AEC-licensed disposal area. The resins may be 

shipped in specially constructed.lead-steel containers similar to the 

LL-60-150 cask planned to be used for shipping the higher activity
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radioactive material from the Browns Ferry Nuclear Plant. The casks 

will be decontaminated if necessary at the disposal area and returned 

to the plant.  

Appropriately packaged compressible wastes 

will generally be shipped to the disposal area on flatbed trucks.  

There will be approximately one shipment per year of such compressible 

wastes.  

Radioactive equipment components will 

generally have low volumes. No shipments are expected during the first 

years of operation. Radioactive components will be stored in the spent 

fuel pit until sufficient quantities are available for a shipment.  

Tritiated water may be shipped offsite as 

low specific activity waste. If shipped as a liquid, about 50,000 gallons 

of tritiated water must be shipped annually once disposal of tritiated water 

becomes necessary. If the tritiated water is mixed with cement and shipped 

as a solid, the total volume to be shipped would be about 10,720 cubic 

feet. Liquid shipment would require about 13 tank truck loads each con

taining approximately 35 Ci of tritium. Exact packaging methods for 

solidified tritium shipment are very tenative at present but it is estimated 

that shipment of solidified material would require about 60 shipments per 

year each containing 8 Ci or less.  

(a) Shipping routes - It is 

assumed that radwaste shipments from Bellefonte would be by truck about 

400 miles to the closest AEC-approved disposal area at Morehead, Kentucky.  

The major population centers encountered over the assumed route are:
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Density 2 
1970 Population Persons/mile

1. Bellefonte site--by way of U.S. 72
and I-24 to 

2. Chattanooga, TN--by way of 1-75 to 119,082 2,267 

3. Knoxville, TN--by way of 1-75 to 174,587 2,267 

4., Lexington, KY--by way of 1-64 to 108,137 4,702 

5.. Morehead, KY 7,191 4,494 

(b) Shipment activity - The 

estimated activity and quantities of the radioactive wastes to be shipped 

from Bellefonte are summarized as follows:

Type Waste 

Waste evaporator concentrates 

Spent demineralizer resins 

Miscellaneous dry solids 

Radioactive equipment components 

Tritiated water * 
Liquid shipment mode 
Solid shipment mode'

Expected 
Annual Amount Activity 8 Shipment 

1,750 ft 3  0.03 Ci/ft 3 

710 ft 3  0.5 Ci/ft 3 

900 ft 3 0.01 Ci/ft

50,000 ga .  
10,720 ft

2.5 PCi/cc 
1.5 vi/cc

*Low volume, no shipments during early years of operation.  
"TNo shipments assumed for first 7 years' operation. In the event tritiated 

water shipment is selected as the method of disposal, one of the two 
indicated modes will be used.  

(2) Environmental effects - The environ

mental effects for these radioactive wastes for normal shipments and 

during accident occurrences are evaluated for the potential exposure to 

transport workers and the general public. It is assumed for purposes 

of calculating the environmental effects that radioactive wastes are 

shipped by truck at the regulatory radiation level limit of 10 mrem/h

1.  

2.  

3.
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2 
at 6 feet from the nearest surface. It is also assumed that the expo

sure rate to transportation personnel is not greater than the regulatory 

level limit of 2 mrem/h in occupied positions of vehicles.2 

(a) Normal shipment - The 

estimated 25 shipments of solid waste containers between the reactor 

site and a disposal location will be done periodically. Regulations 

pertaining to such shipments, packaging, and shipping safeguards will 

be adhered to in all cases.  

Under normal conditions, the 

truck driver might.receive as much as 15 mrem per shipment. A total 

dose to all drivers for a given year, assuming two drivers per vehicle, 

would not exceed 0.75 man-rem.  

Because of the low dose rates 

permitted at the time of shipment (10 mrem/h at 6 feet from the nearest 

surface), the only exposure to people from routine shipments is for the 

brief period such a shipment is in direct view. For example, a member 

of the general public who spends 3 minutes at an average distance of 6 

feet from the vehicle would receive a dose not exceeding 0.5 mrem. If 

10 persons were so exposed per shipment, the total annual dose for the 

25 shipments of solid radioactive waste would be about 0.125 man-rem.  

Figure D-1 of Appendix D shows 

the location of the shipping container relative to people living adjacent 

to the transport route that was used to calculate radiation exposures.  

The radiation dose as a function of distance from a stationary shipping 

container is shown in figure D-2 of the same appendix. On the basis that 

there would be a total of about 40,000 people living along the assumed

N
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400-mile transport route between Bellefonte and the waste burial facility 

at Morehead, Kentucky, these people would receive an annual dose of about 

0.016 man-rem per year. A summary of these effects is given in Table 2.1-2.  

The shipments of compressible 

wastes would not contribute significant radiation exposure to the public.  

The low energy radiation from tritium will be shielded by the shipping 

vessel (tank truck) and will not be a source of radiation exposure during 

transport.  

Since the exposures to the people 

who reside along the route, to each truck driver per shipment, and to 

each person who might come within 6 feet of the vehicle for a short 

period are only 0.0003, 11, and 0.4 percent, respectively, of the expo

sure these same people receive from natural background radiation and 

since compressible waste and tritiated water shipments contribute no 

radiation exposure, it is concluded that no adverse environmental effects 

will result from the transportation of radioactive waste from Bellefonte 

to the disposal facilities.  

(b) Accident occurrences 

Although transportation accidents involving radioactive material from 

the Bellefonte plant may be expected to occur about once every 22 years 

based on the national truck accident statistics for 1969, it is highly 

unlikely that a shipment of new fuel or solid radioactive waste will be 

involved in a severe accident during the life of the plant. This is 

based on data on accidents involving TVA trucks during the past 10 

years which show a rate of 4.06 accidents per million miles travelled.  

Based on these data and using the estimated annual shipment miles of
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new fuel and radioactive waste for the Bellefonte plant, truck accidents 

may be expected to occur about once every 17 years. However, about 90 

percent of the accidents included in the TVA data are of a minor nature, 

and since radioactive shipments will be made in accordance with the 

stringent conditions imposed by AEC and DOT procedures and regulations, 

the probability of an accident of a severity which would result in 

release of significant quantities of radioactive materials to the 

environment would not be likely during the life of the plant.  

If a shipment of compressible 

wastes in appropriate containers becomes involved in a severe accident, 

some release of waste might occur, but the specific activity of the waste 

will be so low that the exposure of personnel or the public would not be 

expected to be significant. Waste evaporator bottoms and spent demineralizer 

resins which have been solidified will be shipped in Type A or Type B 
6 packages as appropriate. The allowable contents of Type A packages 

and the probability of release from a Type B package in a severe accident 

is sufficiently small that, considering the form of the waste and the very 

low probability of the severe accident occurrences, the likelihood of 

significant exposure would be extremely small.  

Consideration has been given to 

the radiological impact of the shipment of tritiated water. The low energy 

radiation from tritium will be shielded by the shipping container and will 

not be a source of radiation exposure during normal transportation. Cal

culations have been performed for an accidental release of the entire 

contents of a 3,700-gallon container of tritiated water with a tritium 

concentration of 2.5 VCi/cc. A conservative upper limit for the resulting



2.1-18

radiation dose is computed by assuming that all of the tritiated water 

evaporates into the atmosphere and is blown directly to an individual 

who remains at the maximum dose point for the entire period of release 

to the atmosphere. With these assumptions the maximum whole-body dose 

is computed to be 440 mrem. This dose decreases rapidly with distance, 

as shown in figure D-5, and at 600 feet is about 17 mrem. Assuming a 

uniform average population density, the population dose within 50 miles 

is less than 0.08 man-rem.  

4. Shipping safeguards - The protection of the public 

from radiation during shipment of nuclear fuel and radioactive waste is 

achieved by a combination of limitations on the contents of the package 

according to the quantities and types of radioactivity, the package design, 

and the external radiation levels. In addition to these shipping safeguards, 

transportation accident procedures will provide for rapid and orderly 

use of personnel and equipment in the event an accident occurs in the 

shipment of radioactive materials by TVA.  

The Department of Transportation (DOT) has regulatory 

responsibility for safety in the transport of radioactive materials by 

all modes of transport in interstate or foreign commerce (rail, road, 

air, and water), except postal shipments. Those shipments not in inter

state or foreign commerce are subject to control by a state agency in most 

cases. The Atomic Energy Commission (AEC) also has responsibility for 

safety in the possession and use, including transport, of radioactive 

materials. Both Title 10 and Title 49 of the Code of Federal Regulations 

set forth the limitations and classifications of the contents, design, 

and external radiation levels of transport packages.



2.1-19

(1) Governing regulations - This section 

identifies and summarizes the governing regulations affecting the trans

port of nuclear fuel and radioactive material. The major aspects of 

package design and the technical bases of the regulations and the control 

of the radiation emitted from individual packages are also discussed.  

In addition, the external radiation levels permitted for low specific 

activity (LSA) are listed.  

Package classification depends on the type, 

form, and quantity of radioactive material being shipped in the individual 

container. Small quantities and certain materials of low specific activity 

are exempted from specification packaging, marking, and labeling when 

transported on a sole-use vehicle. All other types and quantities of 

radioactive materials are divided into two broad classes as either 

"special form" or "normal form." "Special form" radioactive materials 

means those which, if released from a package, might present some direct 

radiation exposure but would present little hazard due to radiotoxicity 

and little possibility of contamination. This may be the result of 

inherent properties of the material (such as metals or alloys) or 

acquired characteristics (such as through encapsulation). "Normal form" 

materials which do not meet these criteria are classified into one of 

seven transport groups and listed in a table of individual radionuclides.9 

Varying quantities of special form and normal.  

form radioactive materials are specified for Type A packaging, larger 

quantities for Type B packaging, and in excess of Type B quantities for 

"large quantity" radioactive materials. The Type A packaging standards 

are for normal conditions of transport. Type B and large quantity packaging
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standards are for accident conditions. The large quantity standards, in 

addition to considering both normal and hypothetical accident test conditions, 

must take into account other factors such as radioactive decay heat produced 

by the contents. Fissile radioactive materials also require consideration 

of the potential for accidental criticality.  

Low specific activity packages must not 

have any significant removable surface contamination, and the external 

radiation levels must not exceed the following dose rates when transported 

in a sole-use vehicle:

(a) 1,000 mrem/h at 3 feet from the external surface of the 

package (closed transport vehicle only); 

(b) 200 mrem/h at any point on the external surface of the c 

or vehicle (closed transport vehicle only); 

(c) 10 mrem/h at 6 feet from the surface of the car or vehic 

and 

(d) 2 mrem/h in any normally occupied position in the car or 

vehicle.

le;

The shipment of radioactive material from 

Bellefonte will be in full accordance with these and other regulations 

governing such shipments.  

(2) Package design - The following discussion 

relates the new fuel, spent fuel, and radwaste container designs to AEC 

and DOT regulations for both normal and accident conditions. Radioactive 

material packaging is evaluated in light of these conditions to assure 

that packages have the requisite integrity to be safely transported.

ar
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(a) New fuel container description 

and licensing - Babcock & Wilcox (B&W) is the new fuel fabricator for the 

initial core fuel assemblies. An AEC special nuclear material license1 0 

authorizes B&W to deliver special nuclear material to a carrier for 

transport. Authorization to transport new fuel assemblies has also been 

obtained by B&W from the Department of Transportation under Special Permit 

No..6206.  

New fuel assemblies are enclosed 

in polyethylene wrappers and placed in metal containers which support the 

fuel assemblies along the entire length during transportation. This 

container also provides necessary impact protection to meet the hypothetical 

accident test requirements of the AEC and DOT regulations.11'12  The metal 

container is gasketed and bolted shut and has provisions for pressurization 

and humidity control. The characteristics of a typical new fuel shipping 

container are given below.  

. All metal reinforced cylindrical outer shell divided 

longitudinally into two parts 

. Reinforced steel beam fuel assembly supports 

Capacity of two fuel assemblies 

. Weights 

Empty - about 3,940 lb 

Loaded - about 7,300 lb 

. Type B packaging requirements met 

Package design meets requirements for Fissile Class II 

and III shipments
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(b) Spent fuel container 

description and licensing - Spent fuel shipping casks generally have 

heavy gauge stainless steel inside and outside shells separated by 

some dense shielding material, such as lead or depleted uranium.  

Normal shipping conditions 

require that the package be able to withstand temperatures ranging 

from -400F to 130oF and to withstand the normal vibrations, shocks, 

and moisture that could be expected during normal transport.  

In addition, casks must withstand 

specified accident conditions with the release of no radioactivity other 

than slightly contaminated cask coolant and no more than 1,000 curies of 

radioactive noble gases. The cask design accident conditions include a 

30-foot free fall onto a completely unyielding surface, followed by a 

4O-inch drop onto a 6-inch diameter metal pin, followed by 30 minutes in 

fire at a temperature of at least 1,4T5oF, followed by 8 hours' immersion 

under at least 3 feet of water. Appendix E of this statement indicates 

how these 10 CFR Part 71 accident conditions compare to conditions the 

container might experience as a result of a transportation accident.  

It should be noted that there is 

a wide margin of safety in container designs. For example, the General 

Electric IF-300 spent fuel shipping cask which will be used at Browns 

Ferry and may be used at Bellefonte-is designed with energy-absorbing 

fins which absorb the total impact of a 30-foot free fall onto an 

essentially unyielding surface with only outer fin deformation.13 

As a result of these energy-absorbing fins, there is a wide margin 

between the damage that would be experienced by the cask in absorbing



2.1-23

the energy of the 30-foot free fall and that which would be required 

to breach the container. It is estimated that a significant container 

breach would require from five to ten times.the energy which the cask 

absorbs in the 30-foot free fall. Thus, in the unlikely event that 

the cask does experience conditions as severe as those imposed by the 

10 CFR Part 71 requirements, no container breach is expected.  

.The accident conditions are judged 

to be representative of conditions at least as severe as those which would 

be experienced by containers in transport accidents. Since the tests are 

applied to the containers in sequence, the cumulative severity of these 

tests in all probability far exceeds the severity of an accident in 

transportation. It is highly improbable that a container would be 

subjected to conditions as severe as one of these conditions, let alone 

all three in the sequence provided for in.the test.  

The permissible radiation levels 

and releases under normal and accident shipping conditions are shown 

below.



2.1-24

NORMAL AND ACCIDENT SHIPPING REQUIREMENTS

Normal 
Conditions

Accident 
Conditions.

External Radiation Levels 

Surface of vehicle 
3 feet from surface of container 
6 feet from external surface of 
vehicle

200 mrem/h 
NA 

10 mrem/h

NA 
1,000 mrem/h 

NA

Permitted Releases 

Noble gases 
Contaminated coolant

Other

none 
none

none

0.1% of total package 
radioactivity 

1,000 Ci 
0.01 Ci alpha, 0.5 Ci 
mixed fission products 

10 Ci iodine 

none

Contamination Levels 

Beta and gamma 
Alpha

2 
2,200 dpm/100 cm2 220 dpm/100 cm

In most cases the containers should 

have radiation levels and releases during accidents somewhat less than those 

permitted by the regulations because the fuels and materials which will be 

handled are not expected-to be at the cask design activity levels.  

Since spent fuel will not be 

shipped until about 1980, contracts have not been made for the equipment 

and services for spent fuel shipments. Thus, the exact details of cask 

design and safety analysis in support of.a specific licensing effort 

are not available at this time. However, TVA will ensure that the AEC, 

DOT, and any other applicable criteria for spent fuel casks become conditions 

of the contract for these services.

NA 
NA
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(c) Radwaste container description 

and licensing - The design of the solid waste packaging station permits 

the use of several different types of containers or packages. The exact 

type of container to be used for shipments of the higher activity low level 

wastes from the plant has not been determined at this time. However, for 

purposes of evaluating the environmental risks associated with shipment 

of radioactive wastes from this plant, TVA has used the design and safety 

analyses made under contract with ATCOR, Inc., for the Browns Ferry Nuclear 

Plant shipping cask. The container designed under this contract (LL-60-150) 

has been licensed (41-08165-06) for shipping the higher activity low level 

wastes from Browns Ferry.  

The LL-60-150 cask is designed to 

meet or exceed the requirements established by AEC and the Department of 

Transportation for the shipment of large quantities of radioactive material.  

The evaluation made by ATCOR, Inc., in support of licensing for this cask 

14 considers both normal and accident conditions of transport. An analysis 

was performed to demonstrate that the cask provides adequate shielding to 

satisfy dose rate levels in the vicinity of the cask as required for normal 

conditions of transport. A shielding analysis was also performed in order 

to assure that the cask meets the dose rate requirements after a shielding 

loss has occurred due to a hypothetical accident occurrence.  

Accident analysis showed that 

the lead may slump towards the bottom of the cask as a result of the 

hypothetical 30-foot drop accident. The level of the lead falls 1.6 inches 

which will not remove the lead shielding from the top of the solid waste 

source. At 3 feet from the surface of the cask, the dose rate is estimated
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to be less than 500 mrem/h (assuming 4.02 mrem/h at 6 feet before the 

accident), which is less than half the limit of 1,000 mrem/h at 3 feet 

stated in 10 CFR Section T1.36(a)(1).  

The analysis for puncture resistance 

was performed and it was found that when considering any point along the 

1-1/2-inch thick outer shell, failure in this mode will not occur and no 

release of radioactive material to the exterior or dose rates in excess 

of 10 CFR Section 1.36 limits will occur. An analysis has been performed 

of the hypothetical fire accident. The thermal conductivity across the 

outer and inner steel shells plus the air gap is sufficiently low to keep 

the temperature of the lead about 1500F below its melting point. It was 

also shown that the cask is capable of holding the vapor pressure resulting 

from the elevated temperatures.  

Immersion of the cask under 3 feet 

of water for more than 24 hours will not cause any detrimental effect since 

the cask was established in the analysis to be leaktight following the 

preceding accident conditions.  

For lower activity level wastes 

(activities of 0.5 Ci/ft3 or less), an all steel cask holding about 183 ft
3 

has also been designed and is being constructed by ATCOR, Inc., for use 

at Browns Ferry and could be used at Bellefonte.  

Low activity compressible wastes 

will be packaged for shipment in appropriate containers. Radioactive 

equipment components will be shipped by contract with a specialist who 

will provide.the necessary containers, such as modified spent fuel casks.
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(3) Transportation procedures - Elements 

of the procedures to be followed by TVA for handling radioactive materials 

for transportation and while in shipment are given below. These procedures 

will cover the normal and accident conditions which might be encountered.  

(a) Onsite procedures - The 

administrative control of radioactive materials intended for offsite 

shipment will include the following: 

a. Certify container contents.  

b. Assure performance of all tests on loaded containers as 

required by 10 CFR Section 71.35, 49 CFR Section 173.393(j), 

and 49 CFR Section 173.397(a).  

c. Ensure that container and vehicle meet the applicable require

ments of regulatory bodies for movement offsite.  

d. Qualified personnel with appropriate equipment to be available 

to make routine determinations as required by (b) above.  

e. Provide estimated time of arrival (ETA) at destination.  

f. Provide approximate routing, mode of transport, estimated 

entry and exit times to various states as appropriate.  

(b) Offsite procedures - The 

driver of the vehicle will be responsible for control of shipments en 

route and for following the transportation procedures delivered to him 

before leaving the site.  

The state requirements for 

notification and responsible party to notify when radioactive materials 

are scheduled to be shipped through various states are given in Table 

2.1-3.
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(c) Accident occurrences during 

transport - Each state through which these materials pass will have 

developed emergency plans for radioactive transportation accidents.  

These plans, in conjunction with TVA transportation accident procedures, 

will provide for rapid and orderly use of state facilities and personnel, 

augmented as necessary by TVA, carrier, and municipal emergency personnel 

and AEC radiological.assistance teams in the event an accident occurs 

in the shipment of radioactive materials by TVA. In .the event of an 

accident, emergency plans will be initiated to minimize a radiation 

hazard to the public and the environment.  

Accident procedures regarding 

transportation of radioactive material are described in TVA's nuclear 

pln rcduemna 1 5  1ln~6 

plant procedure manuall5 and the TVA Radiological Emergency Plan.  

Elements of the procedures for handling transportation accidents for 

which TVA has responsibility will include, but are not limited to, the 

following: 

1. Vehicular Accidents - General 

a. In the event of vehicular accident involving radioactive 

material, establish a restricted area [10 CFR Section 

20.203(b) and (c)].  

b. Use radiation survey meter to establish the perimeter 

of the restricted area.  

c. If survey meter is inoperable, calculate from experience 

and training a very conservative perimeter.  

d. If survey meter is operable and no radiation hazard 

exists and the vehicle is in safe operating condition,
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the driver may continue en route if not detained by other 

accident-related conditions.  

e. In any case, immediately after establishing a restricted 

area or before proceeding on way, TVA shall be notified.  

2. Notification and Reports of Incident 

a. Appropriate TVA personnel receiving notice of a trans

portation accident shall notify the TVA load dispatcher 

who notifies the Central Emergency Control.Center (CECC) 

director.  

b. The CECC director notifies as appropriate the.AEC Operations 

Office, the State Department of Public Health, the state 

police, and the AEC Division of Compliance.  

c. The CECC director will provide assistance for cleanup 

and recovery operations as needed.  

TVA has consulted and will consult 

further with appropriate state -agencies regarding the necessary emergency 

planning for shipments of radioactive material through the state and to 

seek the state's agreement with TVA's Radiological Emergency Plan.  

5. Conclusion - Due to the integrity of the containers 

used for shipping new fuel elements, spent fuel elements, and low-level 

radioactive wastes; the emergency plans for vehicular accidents; the 

administrative control exercised over transportation; and coordination 

with appropriate state agencies; it is concluded that an insignificant 

environmental risk will result from the transportation of fuel elements 

from the fuel fabrication plant to the reactor, or spent fuel elements 

to the fuel reprocessing plant, and of low-level waste to offsite disposal 

grounds.
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Table 2.1-1 

RADIOACTIVITY OF IRRADIATED FUELa 

(Ci/MTU)b

Cooling Period (in days)

Fission Products 

Actinides (Pu,Cm,Am, etc.)

Total

90 

6.19 x 106 

1.42 x 105

150 

4.39 x 10 6 

1.36 x 15O

6.33 x 106 4.53 x 10 6

365 
6 

2.22 x 10 

1.24 x 105 

2 .34 x 10

PREDOMINANT FISSION PRODUCTS IN GASEOUS FORM 

INCLUDED IN RADIOACTIVITY OF IRRADIATED FUEL 

(Ci/MTU)

Cooling Period (in days)

Krypton-85 

Xenon-131m 

Iodine-131

1.13 x 104 

2 1.06 x 10 
3.81 x 102

150 

1.12 x 10 

3.27 

2.17

365 

1.08 x 10 

1.08 x 1o 

1.98 x 108

THERMAL ENERGY IN IRRADIATED FUEL 

(Watts per metric ton of uranium) 

Cooling Period (in days)

90 

2.71 x 10Thermal Energy

a.  

b.

150 365 

2.01 x 10 1.04 x 10

Estimated burnup 33,000 MWD/MTU - Siting of Fuel Reprocessing Plants 
and Waste Management Facilities - ORNL - 4451, July 1970.  
Approximately two assemblies per MTU.
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RADIOACTIVE MATERIALS TRANSPORTATION - SUMMARY OF EFFECTS 

(Normal Conditions)

Transportation 

Frequency 
Mode (Shipments/yr)

Stationary Cask 
Radiation Exposure 

(mrem/h) 
at6 ft at 100 ft

Cask Mving at 20 mi/h 
Individual Exposure 

(mrem/trip) 
Maximum Average

Population Exposure 
(man-rem/yr,

Spent Fuel Rail 
( 5 MTU/ 
shipment)

14 10 v 0.1

Waste

10 rU 0.1 0.00029

(10 CFR Part 71 Accident Conditions)

Transportation

Type Shipment 

Spent Fuel 

Waste 

Low Level

a.  
b.

Mode

Rail 
( 5 MTU/ 
shipment)

Truck

(Shipments/yr)

14

25 a

Direct Radiation Fission Gas 
External Dose 

Dose Rate (mrem/h) (mrem) 

at 3 ft at 50 ft Whole body Skin

1,000 17 2 86

Release 
Whole Body 

Population Dose 
(man-rem)

0.07

Thyroid Dose 
(rem)

5

500

Low Level Truck

0.00029 0.0oooo16 0.009

0.0ooo16 0.016

Total
N\)

Design conditions.  
This population group receives about 11,500 man-rem/yr exposure from natural background radiation (140 mrem/yr).
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Table 2.1-3 

NOTIFICATION REQUIRENENTS OF STATES 

FOR SHIPMENT OF RADIOACTIVE MATERIAL

Alabama

Requirements: 

Telephone or telegraph 
Route, mode of transportation, 

time of arrival in state

Notify: 

Director 
Division of Radiological Health 
Room 311, State Office Building 
Montgomery, AL 36104 
Telephone: 205-269-7634

Georgia

Requirements: 

Letter, telephone or telegraph 
Approximate route and mode of 

transportation

Notify: 

Chief 
Radioactive Materials Control Section 
Division of Radiological Health 
535 Milam Avenue, SW 
Atlanta, GA 30314 
Telephone: 404-762-6111

Illinois

Requirements: 

Letter, telephone or telegraph 
Route, estimated arrival time 
in state

Notify: 

Director 
Department of Public Health 
535 West Jefferson 
Springfield, IL 62706 
Telephone: 217-525-6550

Indiana

Requirements: 

No notification required

Notify: 

Director 
Division of Radiological Health 
1330 West Michigan 
Indianapolis, IN 46206 
Telephone: 317-633-6340

Kentucky

Requirements:

Letter, telephone or telegraph 
Route, estimated entry and 

exit times in state 

Additional: 

Identify carrier and approxi
mate activity of each shipment

Director 
Radiological Health Program 
Kentucky State Department of Health 
275 East Main Street 
Frankfort, KY 40601 
Telephone: 502-564-3700

Notify:
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Table 2.1-3 (continued)

Missouri

Requirements: 

Letter, telephone 
Route, mode of tra 

entry and exit t 

Additional:

Notify: 

or telegraph Director, 
nsportation, Radiological Health Division 
imes in state Broadway State Office Building 

Jefferson, MO 65101 
Telephone: 314-635-4111

Truck shipments - license number and/or other identifying numuer 
color of truck, entry and exit points in state, highway patrol 

Vill meet truck at border and provide protective following as 
a safety feature 

Rail shipments - name of railroad, shipment car number and its 

location within the train, notification in transit if other 

cars are added or deleted from train, thus changing relative 

location of shipment within train, highway patrol will provide 

surveillance at locations where possible

North Carolina

Requirements: 

Letter or telegraph 
Route, mode of transportation 

Comment:

Notify: 

Director 
Division of 
North Caroli 
P.O. Box 209

Notification for each individual 220 North Da 
shipment may not be necessary if Raleigh, NC 
specific time interval when Telephone: 
several shipments may be made 
can be scheduled. State is now in the process 
emergency planning with regard to shipments of 
requirements have not been formali2ed.

South Carolina 

Requirements: 

No notification required

Radiation Protection 
na State Board of Health 
1 
wson 

27607 
919-829-4283

of formulating 
this sort, and

Notify: 

Director 
Division of Radiological Health 
South Carolina State Board of Health 
2600 Bull Street 
Columbia, SC 29201 
Telephone: 803-758-5548

Tennessee

Requirements:.  

Letter or telephone 
Approximate route and mode 

of transportation

Notify: 

Director 
Division of Radiological Health 
727 Cordell Hull Building 
Nashville, TN 37219 
Telephone: 615-741-3161

s,
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2.2 Environmental Aspects of Transmission Lines - Transmission lines 

for the Bellefonte Nuclear Plant will be constructed in four steps which 

are coincident with (1) providing a temporary line for construction power 

at the Bellefonte plant site, (2) the early construction of two separate 

Bellefonte transmission line sections which will be used in the interim to 

meet other power system needs, (3) the initial operation of generator Unit 

1, and (4) initial operation of generator Unit 2. The following table 

summarizes these line connections: 

STEP I

Line Name 

Hollywood
Scottsboro Tap 
to Bellefonte 
(Temporary)

Voltage (kV) 

46

Approximate 
Length of New 

Construction (Miles)

Approximate 
Date 

Required 

August 1974 
(Assuming grant 
of limited work 
authorization)

STEP II

Bellefonte- 500 16.8 
Widows Creek 
No. 2* 

Bellefonte- 500 22.9 
Guntersville* 

*(Excluding Bellefonte River Crossing section) 

STEP III

Widows Creek
Madison, Loop 
into Bellefonte 
Nuclear Plant 

Widows Creek
Scottsboro, Loop 
into Bellefonte 
Nuclear Plant

500

161

24.6

2.4

June 1976 

June 1976 

June 1979 

June 1979
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STEP IV 

Approximate Approximate 
Length of New Date 

Line Name Voltage (kV) Construction (Miles) Required 

Bellefonte- 500 3.1 March 1980 
Widows Creek 
No. 2* 

Bellefonte- 500 3.1 March 1980 
Guntersville* 

*(River Crossing Section) 

Under Step I, electrical power for construction activities at 

the Bellefonte Nuclear Plant.will be provided by building a temporary 

2.7-mile wood-pole supply line from the Hollywood-Scottsboro 46-kV Trans

mission Line to a 46-kV substation to be established on the Bellefonte 

site.. The exact location of the substation will be determined by later 

field studies.  

In the summer of 1976 and coincident with the establishment of 

a separately proposed intersystem 500-kV tie line between TVA and the 

Alabama Power Company, (i.e., Guntersville to West Jefferson near Birmingham, 

Alabama), it is proposed to advance construction of the Bellefonte-Widows 

Creek No. 2 and Bellefonte-Guntersville 500-kV Lines. This construction 

activity, identified as Step II, will temporarily exclude the river crossing 

sections for these lines to the Bellefonte Switchyard (3.1 miles each). The 

resulting line sections will be temporarily tied together in the vicinity 

of Bellefonte and will become a link of the Widows Creek-Guntersville-West 

Jefferson intersystem tie line.  

In the Bellefonte Draft Environmental Statement, it was originally 

,proposed to extend the Bellefonte-Guntersville 500-kV Line an additional
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36 miles to the Madison Substation near Huntsville, Alabama. However, 

subsequent studies jointly conducted between TVA, Southern Services Corpo

ration and Alabama Power Company show that a multi-purpose 500-kV inter

connection between the TVA system at Guntersville and the Alabama Power 

Company at West Jefferson will provide significant benefits to both systems.  

This interconnection working in conjunction with the Bellefonte-Guntersville 

No. 2 500-kV Line will provide sufficient power system access for stable 

operation of the second Bellefonte generator unit. These connections 

therefore eliminate the need for the previously proposed Guntersville-Madison 

Line section.  

Under Step III, two 500-kV transmission lines will provide system 

connections for the Bellefonte Nuclear Plant Unit 1. These connections 

will be established by opening the existing Widows Creek-Madison 500-kV 

Transmission Line and extending the resulting line sections approximately 

12.3 miles each to the nuclear plant switchyard. This will provide 500-kV 

transmission lines to Widows Creek Steam Plant and Madison Substation.  

Off-site station service power to the nuclear plant will be 

provided by opening the existing Widows Creek-Scottsboro 161-kV Transmission 

Line in the vicinity of Bellefonte and constructing two line sections to 

the nuclear plant switchyard. Approximately 1.2 miles of new construction 

will be required for each 161-kV line.  

Under Step IV, two additional 500-kV transmission lines will be 

required when the second Bellefonte generator unit is placed in service.  

These lines are the Bellefonte-Widows Creek No. 2 and the Bellefonte

Guntersville 500-kY Lines. While major segments of these lines will have
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been provided under Step TT nbove, it will be nncennnry to open thosr linren 

where they will have been temporarily connected together and to extend the 

resulting line section across the Tennessee River to the Bellefonte 

switchyard a distance of approximately 3.1 miles. These short line sections 

will be provided on double circuit towers.  

The transmission line routes as shown on figure 2.2-2 will require 

approximately 72.9 miles of new transmission line construction and neces

sitate the purchase of 1,550 acres of new right of way easements. Approxi

mately 50 percent of the required rights of way is presently in woodland, 

25 percent is used for farming with the remainder being farmland lying idle.  

Approximately 69 miles of existing rights of way will be utilized for 

the line connections to Bellefonte. New transmission lines will be 

constructed on 16.6 miles of common rights of way.  

1. General considerations - As a first step in the 

transmission line location process, topographic maps were examined in the 

office to determine the best apparent route. In some cases these maps were 

supplemented.with aerial photographs to assure that the most up-to-date 

knowledge of land use developments was available. Then a field reconnaissance 

was made using these.maps and photographs.  

In the field, engineers first looked for the best places 

to cross major highways and secondary roads, at the same time avoiding, to 

the extent possible, residential, commercial and industrial areas; recre

ational areas and other developments; and areas of historical, cultural or 

scenic significance. Locations on crests of mountains and ridges were 

generally avoided to minimize visual impacts.
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Route selection will be coordinated with municipal, 

county and state planning boards and with municipal, state and Federal 

authorities when crossing of public lands is involved. At the same time, 

care will be taken to minimize the visual and physical impact of transmission 

facilities on residential properties. Locations along property lines and 

away from homes and barns will be chosen where feasible.  

In general, final route selection will be made in keeping 

with the Environmental Criteria for Electric Transmission Systems.1 

In selecting routes for transmission lines, TVA attempts 

to locate the lines so that family or business relocations are not required.  

This policy is being followed in the selection of routes for the lines from 

the Bellefonte Nuclear Plant and no relocations are anticipated. However, 

in the event relocations are required, assistance will be provided in accor

dance with "Uniform Relocation and Real Property Acquisition Policies Act 

of 1970" (Public Law 91-646).  

To the extent possible, TVA avoids routing its lines 

through residential areas. However, such areas frequently develop adjacent 

to the cleared areas created by the construction of transmission lines.  

When residential areas cannot be avoided, environmental impacts are mini

mized by following property lines as much as practicable, preserving 

natural vegetation and avoidihg the splitting of land use zones.  

Open land that is not being cultivated is generally 

preferred to timbered land for line locations, and routes are chosen to 

minimize conflicts with existing land uses. However, routes which result 

in substantial increases in length are generally avoided.
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It is frequently necessary in the construction of trans

mission lines to cross rivers or other bodies of water. Three transmission 

lines that connect to the Bellefonte Nuclear .Plant will cross the Tennessee 

River (Guntersville Reservoir). The three lines will be constructed on two 

sets of common structures, thereby reducing the number of separate crossings.  

In selecting locations for these crossings, conflicts with residential, 

commercial and industrial developments, game sanctuaries, and scenic and 

recreational areas have been avoided.  

In crossing streams under the jurisdiction of state 

agencies, on-site inspections have been made with agency representatives 

to assure agreement on the location. All river crossings are coordinated 

with the appropriate local, regional and state planning agencies.  

When a navigable stream or reservoir is crossed, the 

work will be coordinated with the United States Corps of Engineers. Crossings 

of streams and drainage areas having water conservation projects planned by 

the United States Department of Agriculture's Soil Conservation Service are 

coordinated with that agency.  

The new transmission line routes are being closely coor

dinated with the Top of Alabama Regional Council of Governments; the Section, 

Alabama Planning Commission; the Scottsboro, Alabama Planning Commission; 

The Alabama Conservation Department; the Alabama Highway Department; and 

the United States Department of Agriculture, Soil Conservation Service.  

Within TVA the line routes will be closely coordinated 

with the Division of Navigation Development and Regional Studies, the 

Division of Reservoir Properties, the Office of Tributary Area Development,
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the Division of Environmental Planning, the Division of Forestry, Fisheries, 

and Wildlife Development, and the Division of Water Control Planning.  

The transmission line structures for these lines will 

be self-supporting steel towers. This self-supporting aspect of the struc

tures eliminates the need for guys. The small amount of land occupied by 

the structures is the only part of the right of way which cannot be used 

for other purposes. The balance of the rights of way remain clear of 

obstructions and are available for a variety of other uses.  

2. Impacts of transmission line rights of way clearing and 

control practices 

(1) Shear clearing - In constructing transmission 

lines through wooded areas, the right of way is generally shear cleared 

(clearing of trees and other vegetation to the ground level) except where 

outcropping of rocks, in proximity to streams and road crossings, or steep 

slopes make it impractical. Where these exceptions are encountered, hand 

clearing or spanning of vegetation is utilized. Of the 1,550 acres of 

right of way required by this project only 750 acres are wooded.  

While the removal of vegetation from the right of way 

by shear clearing constitutes an impact on terrestrial plant and animal 

communities existing in the corridor area, the impact of shear clearing 

will be localized because the land pattern traversed.by these proposed 

routes is alternately open farmland, pasture land, and wooded areas. The 

longest continuously wooded area traversed by the proposed lines is three 

miles. The impact is further reduced by TVA's practice of reseeding the 

right of way with pasture type grasses and also by the natural invasion 

by weeds and plants during subsequent growing seasons.
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In lieu of shear clearing, several major wooded test 

tracts will be selectively cleared for the Step II transmission line connec

tions for this project. Cost estimates and other related benefits of the 

selective clearing method will be obtained on these test sections. Evalu

ations will then be made using data obtained from these test areas and 

other TVA research projects on right of way clearing methods to form a basis 

for specific clearing practices to be used for the balance of the transmission 

lines to be constructed under Steps III and IV of the Bellefonte project.  

To further reduce the need for controlling brush growth 

and to minimize the environmental impact of a cleared right of way, an 

intensive effort is made to encourage the landowner to maintain an appro

priate grass or wildlife food and cover or to utilize the area for row 

crops when consistent with his use of adjoining land. Such uses enhance 

the appearance of the right of way and at the same time provide agricultural 

production and wildlife benefits.  

(a) Impact on flora - The major impact to 

flora will result from the clearing of brushland and forested areas. These 

land cover types will be altered to brushland which can be termed a short 

rotation brush community situation where plant succession continues for 3 

to 5.years until further maintenance of the right of way is required.  

While some economic loss of timber produc

tivity will result from the clearing of the proposed right of way, it is 

possible that this loss can be offset by converting the cleared land into 

uses that would provide an equal or higher return than timber production.  

Examples of these uses are deliniated under Multiple use of rights of way 

on page 2.2-11.
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Transmission line maintenance requires that 

vegetation be controlled so it will not interfere with the safe and reli

able operation of the line nor impede restoration of service when outages 

occur. Growth of vegetation will be controlled by mechanical or hand 

cutting, replacement planting, and limited use of herbicides. In wooded 

areas brush mowing (bushhogging) will be combined with hand- or power-saw 

felling of larger timber. For heavier stands, dozer-blade clearing will 

be employed, and a brush rake will be used to windrow the felled brush 

along the edge of the right of way. Vegetation will not be removed where 

there is no danger of trees interfering with line operation such as in 

ravines and deep hollows.  

(b) Impact on fauna - The construction of 

these transmission line facilities will have an impact on certain fauna, 

owing to habitat disturbance during initial construction and subsequent 

maintenance work. Species inhabiting open areas where vegetation removal 

will not take place (pasture, cropland, etc.) will not be significantly 

affected by construction, operation, and maintenance procedures (e.g., 

lark, sparrow, meadow lark, cotton rat). In areas where major vegetation 

removal will take place such as old fields and second growth deciduous and 

coniferous forests, significant impacts to certain faunal species will 

occur (e.g., flying squirrels, pine mouse, wood rat, pine warbler, worm

eating warbler and wood thrush). These impacts will be short-term or 

temporary for species preferring early plant successional habitats such 

as brushland (e.g., yellow breasted chat, prairie warbler, cottontail
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rabbit, skunks, and numerous reptiles), but permanent or long-term displace

ment will occur for others (e.g., wood thrush, summer tanager, red-eyed 

vireo, wood rat, flying squirrel).  

Operation of the proposed lines should have no 

significant impact on wildlife, but maintenance activities will cause periodic 

changes in animal communities by removal of woody vegetation every 3 to 5 

years. These maintenance clearing activities will cause changes in bird, 

mammal, reptile, and amphibian populations. TVA is presently in the 

process of establishing research projects which will enable quantification 

of the changes and shifts in populations due to power line construction 

and maintenance activities.  

In summary, adverse impacts to vertebrates 

will be most pronounced to species dependent on second growth pine and 

hardwood forest types for their livelihood. Species favoring open and 

brushy situations as well as edge areas will be benefited.  

(c) Impact on waterfowl - Except where the 

proposed line corridors cross Guntersville Reservoir and related, river

front lands, they will generally pass through upland areas that are seldom 

if ever utilized by waterfowl. In the vicinity of Coon Creek, however, 

construction work is scheduled to avoid the waterfowl hunting season 

(approximately November 20 through January 31).  

Location of the Bellefonte-Widows Creek 

No. 2 500-kV Transmission Line in the Raccoon Creek Waterfowl Management 

Area has been discussed with the Alabama Division of Game and Fish.  

Construction activities will be timed so that they do not occur during 

the waterfowl hunting season. Precautions will be taken to minimize
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habitat disturbance. As soon as the exact location of the corridor is 

marked on the ground, the Alabama Division of Game and Fish will be notified 

so arrangements can be made with their contractual crop producers. As agreed, 

the cleared right of way areas within the Raccoon Creek Waterfowl Management 

Area will be seeded with Kentucky 31 Fescue and White Clover, fertilized and 

maintained in sod cover except where in row crops and/or rented to cooperative 

farmers.  

(d) The "Edge Effect"(2,3) and wildlife 

benefits - Utility line rights of way can rarely go longer than 5 years 

without mechanical maintenance of some type. Early stages of plant 

succession on cleared rights of way, particularly the first 6 to 8 years, 

are the most productive for many wildlife food and cover plants. In 

addition, the low.herbaceous plant growth supports insects which provide 

the high protein content, necessary in the diet of many young vertebrates 

(game and nongame).  

Power line rights of way have potential as 

habitat for certain species because of the "edge effect" that results 

where low herbaceous and woody plant growth meets the forest or where 

adjacent cropland and weedy or "brushy" rights of way merge. The junction 

of the brushland community right of way and the adjacent forest is referred 

to as "edge" which is generally defined as the interface or junction zone 

of two or more habitat types. The zone or edgewhere two communities meet 

and overlap commonly containsspecies from both communities in addition to 

other species which are indigenous to the edge area. In many cases the 

number and density of some species is greater in the edge than in the 

vegetation communities adjacent to it.
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A common wildlife management practice in 

large sections of unbroken forest land is to develop relatively small, 

evenly spaced clearings. Rationale for this practice is to provide the 

diversity in the forest environment necessary to attract greater numbers 

of species. Power line rights of way essentially create long linear forest 

openings. The sunlight penetrating the forest edge through the rights of 

way stimulates understory growth adjacent to the power line. Periodic 

power line maintenance then perpetuates these habitat conditions. Specific 

management practices geared toward wildlife production can significantly 

enhance the wildlife potential already present along transmission lines.  

TVA attempts to implement such management practices jointly with the agency 

controlling public lands crossed and with the landowner on private lands 

when consistent with his own land use desires.  

Rights of way in wooded areas are planted to 

grasses or low-growing vegetation except along the outer edges where taller 

growing plants such as autumn olive may be used. Maintenance is then 

geared to the continuation of improved habitat conditions for selected 

wildlife species.  

TVA, in cooperation with the Tennessee Game 

and Fish Commission, has published a booklet for distribution to landowners 

within the service area describing practices they can employ to benefit 

various wildlife species on rights of vay.  

(e) Chemical maintenance of right of way 

Growth of vegetation on the proposed line rights of way is a special 

problem because of the relatively long growing season in the north Alabama 

area and will be controlled by mechanical or hand cutting and the limited
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application of herbicides. During the fiscal year ending June 30, 1971, 

a transition was made in TVA's right of way maintenance program from essen

tially complete herbicidal control to primarily mechanical maintenance.  

Chemical maintenance is now limited to those areas which are both remote 

and inaccessible. It is estimated that less than 5 percent (approximately 

28 acres) of the forested right of way acreage for the proposed trans

mission lines will be maintained with herbicides on a 3 to 5 year cycle.  

This will include herbicidal stump treatment to be used in conjunction 

with select clearing methods being evaluated on portions of the lines 

proposed under Step II.  

When herbicides are used, their application 

is carefully controlled to ensure on-target placement and avoid drift off 

the right of way or contamination of watercourses. Watercourses are iden

tified by ground or air reconnaissance prior to spraying, and no chemicals 

are applied within 100 feet of these areas. The herbicides used are Tandex, 

Tordon 101, Tordon 10K pellets, and/or Hychlor, all of which are approved 

for this use by the Federal Working Group on Pest Management (FWG on PM).  

From transmission line right of way inspections, TVA determines each year 

where chemical control of brush is to be used, the chemicals to be employed, 

and the method and rate of application. The entire annual program is then 

submitted for approval to the RIG on PM, and no herbicides are applied until 

approval is received.  

In addition to information about program 

objectives, chemicals used, and mode of application, the program annual 

report summarizes precautions taken by TVA in applying the chemicals and 

specifies areas of the environment that are to be avoided or treated with
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caution. Field observations have revealed no significant adverse environ

mental effects from the use 'of chemicals in the right of way maintenance 

program. In addition, formal studies are planned to quantitatively document 

these observations.  

TVA employees responsible for right of way 

maintenance work closely with wildlife biologists and foresters of TVA's 

Division of Forestry, Fisheries, and Wildlife Development. The combined 

expertise of these TVA employees and other TVA specialists ensures that 

biologically sound and economically feasible recommendations are made to 

improve wildlife habitat on the rights of way.  

(2) Multiple use of rights of way - As a general 

rule, where transmission line rights of way cross wooded areas, TVA is 

willing to perform the necessary clearing or invest as its part of a coop

erative arrangement an amount which approximates the average cost to clear 

or later reclear the area as dictated by maintenance requirements. TVA 

negotiates with county agents, state, and Federal park commissions, soil 

conservation agencies, sportsmen groups, and other interested agencies 

that propose compatible uses for wooded land within easement areas that 

will meet the goals of the interested parties. Under such an arrangement, 

forest development interests can be implemented which allow growing of 

small trees such as Christmas trees and nursery stock., Also, buckwheat, 

Korean and Kobe Lespedeza, and other low-growing grasses and seed crops 

can be planted which are beneficial to small game.  

It is recognized that many additional multiple right 

of way uses can be identified. Agricultural uses other than the growing
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of timber may be continued. The easement area may be fenced and cross 

fenced. Roads and driveways may be installed provided fills do not inter

fere with proper clearances of the transmission line, and utilities such 

as water lines, telephone lines, electrical distribution lines, sewer 

lines and gas lines may be installed. Stock ponds or lakes may be built 

provided tower foundations are not jeopardized. Lawns, flower or vegetable 

gardens and other domestic uses may continue. The landowners involved may 

also establish playgrounds, athletic fields, golf courses, parks, picnic 

areas, hiking trails and horseback riding trails. In short, all multiple 

uses are permitted under the terms of TVA's easement other than those which 

would interfere with the safe operation and maintenance of the transmission 

line.  

.3. Solid waste disposal - TVA contracts most right of way 

clearing for the construction of transmission lines. Where practical, 

merchantable timber is marketed. Open burning, normally employed for 

disposal of the remaining forest slash cleared from rights of way, will 

be used for the proposed Bellefonte transmission line connections and 

will be performed in compliance with local, state, and Federal air pollution 

guidelines and ordinances. This will result in the release of some particu

lates and gases into the atmosphere. However, these minor effects will be 

localized and generally short lived. In locations where disposal by burning 

is not desirable, slash will be piled in windrows along the edge of the right 

of way.  

In general, other solid waste that may be generated by construc

ting these transmission lines will be very small. These minor construction
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waste items will consist of protective wood cribbing attached to conductor 

reels, cardboard shipping cartons and steel bands used to bind tower 

structural items and other line hardware. This waste will be returned to 

staging areas for disposal.  

At staging or material assembly points, relatively large quan

tities of the used packing material which accumulates will be transported 

to state-approved sanitary landfills or dumps. However, in localized 

areas, smaller quantities of wood .and paper will be disposed of by 

controlled burning.  

4. Erosion control practices - Construction of these transmission 

lines will involve the use of heavy equipment for tower erection and string

ing of conductor. Although this equipment may cause temporary rutting 

along the rights of way, precautionary measures will be taken so that the 

effects of soil erosion on local water quality is not significant. The 

erosion of local areas will be controlled to a significant degree by: 

(1) using special construction procedures which limit the use of heavy 

equipment in areas of high erosion potential, directing runoff from exposed 

land to settling ponds, and keeping vegetation on the land as long as 

possible before construction; and (2) scheduling construction activities 

in swampy or wet areas to coincide with favorable dry weather conditions.  

When line construction activity is completed, the rights of 

way will be contoured and seeded with pasture-type grasses or planted in 

wildlife food and .cover to control soil erosion and provide wildlife 

habitat. Road routes will.be selected to minimize damage to existing
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growth and drainage ditches, water breaks, terracing, and ground cover 

will be provided in order to minimize soil erosion.  

5. Miscellaneous impacts

(1) Ozone - Ozone can be produced from corona dis

charges (ionization of the air) in the operation of transmission lines 

and substations, particularly at the higher voltages. It can be harmful 

if breathed in sufficient concentrations over prolonged periods. However, 

it is not considered to be injurious to vegetation, animals, and humans 

unless concentrations exceed about 0.05 ppm.  

Corona discharges can result from abrasions, foreign 

particles or sharp points on electric conductors and electric equipment, 

or incorrect design which produce excessively high potential gradients.  

Extensive field tests to detect ozone in the vicinity 

of 765-kV lines were recently completed by the Battelle Memorial Institute 

under a variety of meteorological conditions. From these tests it was 

concluded that no significant adverse effects on vegetation, animals, or 

humans are to be expected from levels of ozone that may be produced in 

the operation of transmission facilities at voltages up to 765-kV. Conse

quently, any levels of ozone that can reasonably be expected to be generated 

by TVA's transmission facilities (500-kV nominal voltage) would be 

environmentally inconsequential.  

TVA gives careful attention to the design and construc

tion of its transmission facilities to minimize corona discharges. TVA 

specifications require that transmission line hardware and electrical equip

ment for operation at 500,000 volts be factory tested to assure corona-free
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performance up to maximum operating voltage levels. A more detailed report 

of ozone characteristics, sources, and a discussion of tests and reference 

material can be found in Appendix F.  

(2) Compatibility with communications equipmnt 

High-voltage power lines operating in close proximity to telephone and 

signalling equipment can produce undesirable effects on the communication 

circuit through inductive coupling. However, it is TVA's normal practice 

to send transmission line vicinity maps to railroad and telephone companies 

having tracks or communication lines in the general area of proposed power 

lines for the purpose of making inductive coordination studies. If correc

tive action is indicated, the problem will be jointly studied and any 

required changes will be mutually resolved. This procedure will be followed 

for the proposed transmission line connections for Bellefonte Nuclear.Plant.  

No inductive coordination problems have been experienced 

on the Widows Creek-Madison 500-kV Transmission Line which has been in opera

tion for several years. It is expected that no new problems will be encoun

tered when this line is altered in the vicinity of Bellefonte Nuclear Plant 

to form the Bellefonte-Widows Creek and Bellefonte-Madison 500-ky lines. For 

the proposed routes, we do not anticipate any inductive coupling problems 

for the other proposed transmission lines.  

(3) Historical and archaeological compatibility 

In developing routes for the proposed transmission lines, the National 

Register of Historic Places, published by the National Park Service, and 

other state and local inventories were consulted to determine if the pro

posed lines would conflict with any previously identified historical or
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archaeologically significant site. These reviews, although not all con

clusive, failed to reveal any conflicts which would necessitate a route 

adjustment. However, following completion of an engineering survey to 

define specific routes for the proposed lines, a detailed professional 

field reconnaissance of the routes will be made by qualified historians 

and archaeologists. Should this survey reveal the presence of any signif

cant site on or in close proximity to the lines, an evaluation will be 

made to determine if the transmission line route or specific towers should 

be relocated. For archaeological sites, the possibility of recovering the 

artifacts will be studied. In the event a structure or other prominent 

historical property is identified, a determination will be made in 

conjunction with state and Federal historical agencies as to its eligi

bility for nomination to the National Register. In the event such a 

property is identified, the proposed transmission line route will be 

reevaluated and made compatible with the National Register Property as 

appropriate.  

(4) Impacts on aviation - Tall towers normally are 

required.to accommodate long spans associated with major river crossings 

or to provide electrical clearance over unusual topographic features or 

man-made objects. When these towers exceed a height of 200 feet above 

local terrain or invade upon air traffic patterns, a permit must be obtained 

from the Federal Aviation Administration prior to construction.  

The proposed transmission lines included in this 

project will cross the Tennessee River at the Widows Creek Steam Plant 

and at the proposed Bellefonte Nuclear Plant site. When sufficient design
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information is available, application for FAA permits will be made.  

Appropriate markings and warning lights will be installed on these towers.  

(5) Impact of support facilities - In defining the 

scope of this environmental statement, all identified major power system 

support facilities have been included. Although not specifically described, 

terminal structures and switching equipment will be required at the Belle

fonte Nuclear Plant site and Widows Creek Steam Plant. These items do not 

require separate facilities but rather are part of the total facilities at 

each of these locations.  

At this time no transmission line construction other 

than that described in the proposed action has been specifically identified 

to introduce the Bellefonte generation into the TVA system. It is assumed 

that in the future, as in the past, generation plant siting studies will 

consider existing plant expansion as well as new plant site development. On 

this premise, it is possible that transmission system needs may someday 

warrant additional line connections at Bellefonte Nuclear Plant. However, 

the same rigid environmental evaluations and tests will be applied to these 

facilities as early as possible in the planning process.  

(6) General impacts - During normal operations no 

adverse environmental impact is expected to occur on either 500- or 161-kV 

transmission lines. During inclement weather and unusual atmospheric 

conditions a light humming may be heard directly under 500-kV lines, but 

this noise is rarely heard off the rights of way. Transmission lines can, 

under certain conditions, cause mild static charges to develop on fence 

wires and other ungrounded objects under the lines. These charges are
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similar to the common static charges people experience when walking on 

certain types of indoor carpeting in dry weather.  

The landowner retains all mineral rights to his land, 

and he may use the land for whatever purposes he wishes so long as such 

uses do not conflict with the terms of the easement. In many instances 

the existing land uses--particularly agricultural uses-may continue.  

However, such things as buildings, signboards, stored personal property, 

or other obstructions which create fire hazards and/or interfere with the 

operation and maintenanice of the line may not be located on the rights of 

way. Except in very unusual situations, the transmission lines will have 

no effect on aerial crop dusting.  

Damage to fences, gates, bridges, and other structures 

will be paid for or repaired by TVA following construction, and landowners 

are reimbursed by TVA for the value of crops damaged by construction or 

later maintenance activity.  

6. Tentative transmission line route selections - Based on the 

above considerations, the tentative line routes and alternate routes for 

connecting the Bellefonte Nuclear Plant were investigated. The routes 

shown on figure 2.2-2 are feasible at present. However, changes within 

the next few years may require that these routes be shifted to avoid new 

development.  

The.enlarged insert shown on figures 2.2-1 and 2.2-2 shows the 

Bellefonte Nuclear Plant site, the 500-kV and 161-kV switchyards and land 

adjacent to the nuclear plant site which has been designated for various 

purposes. The community of Bellefonte, which may have historical importance,

2
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is located at the southwest end of Town Creek inlet of Guntersville 

Reservoir. Considering these factors, route selections in the vicinity 

of the proposed nuclear plant were quite limited.  

To provide electrical power for construction of the Bellefonte 

Nuclear Plant, a 2.7-mile temporary section of line will be constructed 

from the Hollywood-Scottsboro 46-kV Transmission Line to the Bellefonte 

Construction Substation. The line will be designed for 46-kV operation, 

using single-circuit, wood-pole construction, with post-type insulators, 

vertical-line configuration, and requiring a 50-foot-wide right of way.  

The line route is shown on figure 2.2-3. A tap structure will be installed 

at the point where the Hollywood-Scottsboro Transmission Line crosses an 

existing .dirt road near U. S. Highway 72, approximately 2.8 miles northeast 

of Hollywood. From this point, the line will extend approximately 400 feet 

southeastward before crossing Highway 72. The line crossing will be at a 

90-degree angle to the highway, and tree cover on the south side of the 

road will provide a visual shielding effect to highway traffic. The line 

will then continue in a southeastward direction across open and partially 

wooded land toward the Town Creek embayment a distance of 4,500 feet. The 

line will cross the Town Creek embayment stepping to a wooded island and 

then on to the Bellefonte property. Utilizing this island as an inter

mediate pole location will avoid the need for relatively tall structures 

to accomplish the otherwise long span. Because of the height of the line, 

clearing on the island will be limited to trimming and topping of some tall 

trees. Turning southward on the Bellefonte site, the line route traverses 

open land and will require very little clearing, but will be visually 

shielded from the river by a buffer of trees to the southeast.
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For identification purposes the remaining line connections to 

Bellefonte Nuclear Plant which are shown on figures 2.2-1 and 2.2-2 are 

numbered as follows: 

1. Bellefonte-Widows Creek No. 1 500-kV Transmission Line 

2. Bellefonte-Madison 500-kV Transmission Line 

3. Bellefonte-Widows Creek 161-kV Transmission Line 

4. Bellefonte-Scottsboro 161-kV Transmission Line 

5. Bellefonte-Widows Creek No. 2 500-kV Transmission Line 

6. Bellefonte-Guntersville 500-kV Transmission Line 

(1) Bellefonte-Madison 500-kV and Bellefonte-Widows 

Creek No. 1 500-kV Transmission Lines - The existing Widows Creek-Madison 

500-kV Transmission Line will be looped into the Bellefonte Nuclear Plant 

to form the Bellefonte-Madison 500-kV and Bellefonte-Widows Creek No. 1 

500-kV Lines. As seen from figure 2.2-2, the existing.line is located to 

the west of Guntersville Reservoir; therefore, a routing from the nuclear 

plant site in a northwestward direction is desirable. The proposed routes 

are shown schematically on figure 2.2-2 and are designated Routes 1 and 2.  

They leave the substation switchyard generally in a northwestward direction 

crossing the Town Creek inlet of Guntersville Reservoir to the north of the 

community of Bellefonte. This route will pass south of a small residential 

area located on the north bank of Town Creek embayment. In the vicinity 

of U. S. Highway 72, the proposed route swings westward, threading its 

way between the developed area at Hollywood, Alabama, to the south and 

Poorhouse Mountain to the north.
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Skirting the southwest side of Poorhouse Mountain, the line turns 

northward traversing mostly low undeveloped terrain along Pegues Branch 

before crossing Robinson and Mud.Creeks. Continuing on this projection, 

the line passes the rural community of Kyles before ascending to the flat 

area on the top of Crow Mountain and thence to an intersection with the 

existing Widows Creek-Madison 500-kV Line. The last four miles of this 

route are remote and sparsely populated.  

From the vicinity of U. S. Highway 72, alternate Routes 

la and 2a were investigated. These alternate routes, shown on figure 2.2-1, 

would skirt the lower slopes of Poorhouse Mountain along its northeast side 

before entering the marsh land drained by several tributaries of Mud Creek.  

From the Mud Creek area, the routes would swing north following the bottom 

land through Carns Cove before ascending Crow Mountain to intersect with the 

existing Widows Creek-Madison 500-kV Transmission Line.  

The length of right of way required for the preferred 

route and alternate route is approximately the same. The alternate routes, 

however, were found to be less desirable because the land between Poorhouse 

Mountain and the Mud Creek Embayment has significant residential and second 

home development potential. Although located south of the Mud Creek Wild

life Management Area proper, transmission lines along the alternate routes 

could potentially be a conflict with wildlife along the upper reaches of the 

creek not specifically included in the managed area.  

Each leg of 500-kV loop connection shown as Route 1 

and 2 respectively is approximately 12'.3 miles long with 11.1 miles being 

constructed on 350-foot-wide right of way. The remaining 1.2-mile section
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is constructed on right of way 450 feet wide common with the 161-kV connec

tions to Bellefonte described below.  

(2) Bellefonte-Widows Creek and Bellefonte-Scottsboro 

161-kV Transmission Lines - Off-site station service power for Bellefonte 

Nuclear Plant will be provided by looping the Widows Creek-Scottsboro 161-kV 

Transmission Line into the nuclear plant to form the Bellefonte-Widows Creek 

and Bellefonte-Scottsboro 161-kV Transmission Lines. These line routes 

which are shown schematically as Routes 3 and 4 respectively will leave the 

Bellefonte switchyard in a northwestward direction until they intersect 

with the existing 161-kV line, a distance of about 1.2 miles. These lines 

will be constructed parallel to and on opposite sides of the Widows Creek

Madison 500-kV loop connection previously described. This will provide 

sufficient 161-kV line separation to comply with the safety criteria5 set 

forth by the Atomic Energy Commission.  

(3) Bellefonte-Widows Creek No. 2 500-kV Transmission 

Line - Coincidental with the installation of the second generator unit at 

Bellefonte Nuclear Plant will be the need for two additional transmission 

connections. One of these transmission line connections will be made by 

constructing a 500-kV line from the Bellefonte Nuclear Plant to the Widows 

Creek Steam Plant. Several route locations were investigated for this 

connection and the one causing the least environmental impact is proposed.  

The proposed route is shown schematically as Route 5 on-figure 2.2-2 and 

is described below.  

At Widows Creek Steam Plant, the route for the proposed 

transmission line will exit the 500-kV switchyard in a southeasterly
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direction and immediately cross the Tennessee River on towers common with 

the Widows Creek-Raccoon Mountain 500-kV Line. This will avoid the develop

ment of an additional and separate crossing elsewhere along the river.  

After crossing the river, the line turns southwestward paralleling the 

Tennessee River for some 12 miles at a distance of 2,000 to 3,000 feet 

from the river. The relatively flat land located between the line route 

and the river is controlled by the State of Alabama and is managed as the 

Raccoon Creek Waterfowl Management Area. In conjunction with the State of 

Alabama Department of Conservation - Division of Game and Fish, a mutually 

acceptable line route has been developed. This 12-mile section of line 

will be screened from view from the river as it traverses scattered wood

land, open pasture, and some open land under cultivation. At the crossing 

of Alabama State Highway 117, heavy tree growth on each side of the road 

will be retained to screen the transmission line structures from public 

view along the highway. Approximately two miles southwest of Highway 117, 

the proposed route has been carefully located to avoid interference with 

TVA's Crow Island Yellow Poplar Fertilizer Study Test Area.  

From the end of this 12-mile section, the.line crosses 

a narrow point at the mouth of Coon Creek and ascends to the top of Sand 

Mountain. At the Coon Creek crossing, the only land development in the 

area consists of a small group of summer cottages which are located approxi

mately one mile east of the proposed route. Heavy woodlands will be traversed 

in ascending the mountain; however, tower placement near the escarpment will 

be strategically located to minimize visibility.
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After reaching the top of Sand Mountain, the line 

generally parallels the river southwestward to a point opposite the Belle

fonte Plant site. Along this route alternately open farmland, pasture and 

wooded farm lots are traversed. The line projection was selected to 

avoid intrusion on the Pisgah community. There are no known recreational 

areas located along this line route. In the vicinity of the proposed 

Bellefonte Plant site, at TR-mile 390.6, the line turns northwestward 

crossing the Tennessee River on common towers with the Bellefonte

Guntersville 500-kV Line. West of.the river, the proposed line will follow 

the route shown on the enlarged insert on figure 2.2-2. No formal recre

ational or wildlife management areas exist for several miles on either side 

of the river at this location. Route 5 is approximately 19.9 miles long, 

and requires a 200-foot right of way. About 1.5 miles of this route 

will be located on the proposed Bellefonte Nuclear Plant site property.  

Since the Bellefonte Nuclear Plant and the Widows 

Creek Steam Plant are both located west of the Tennessee River, a route 

west of the river was investigated. The location shown as Route 5a on 

figure 2.2-1 was considered. The route would have paralleled the new 

section of the Bellefonte-Widows Creek 161-kV Transmission Line over 

the Town Creek inlet and then have turned northeastward paralleling the 

existing portion of the Bellefonte-Widows Creek 161-kV Line to the 

Widows Creek.Steam Plant Switchyard. This proposed route would have 

crossed U.S. Highway 72 twice and the Mud Creek and Little Crow Creek 

Wildlife Game Refuges. The land adjacent to U.S. Highway 72 is rapidly 

developing, and some of the land along Mud Creek and Little Crow Creek
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inlets has residential development potential. The arrangement of the 

161-kY and 500-kV switchyards at Widows Creek Steam Plant would require 

a 500-kV transmission route from this direction to cross over 13 existing 

161-kV transmission lines.  

Present developments along Route Sa would not totally 

eliminate it from consideration at the present time; however, future 

developments along U.S. Highway 72 probably will make rights-of way 

unavailable for line construction when required in 1976. Therefore, Route 

5 previously described was selected as the preferred route for this 

connection over.5a.  

Another route location which was investigated for 

the Bellefonte-Widows Creek No. 2 500-kV Transmission Line is shown as 

Route 5b on figure 2.2-1. This alternate would exit the Widows Creek 

500-kV Switchyard along the same route described for Route 5 until it 

intersects with the existing Widows Creek-Ft. Payne 161-kV Transmission 

Line. From this intersection, the route would parallel the Widows Creek

Ft. Payne 161-kV Line on adjacent right of way. This parallel routing 

would proceed southeastward to the top of Sand Mountain and continue for 

approximately six miles before turning southward to circumvent coal 

mining operations on top of the mountain. To avoid several road crossings 

and farmland in active use along these roads, the route then turns west

ward through wooded terrain to a point south of Coon Creek and about 1.75 

miles east of the Tennessee River. From this point, the line again follows 

the same location proposed for Route 5 to the Bellefonte site.



2.2-29

This alternate route would traverse rugged,, heavily 

forested terrain and would be approximately 40 percent longer than the 

preferred route. Although avoiding known land use conflicts and utilizing 

parallel line construction to minimize rights of way requirements, the 

alternate line section would require approximately 72 acres more in total 

rights of way and 147 acres of additional wooded land clearing. Therefore, 

Route 5 is preferred over 5b.  

(4) Bellefonte-Guntersville 500-kV Transmission 

Line - The fourth 500-kV connection to the Bellefonte Nuclear Plant will 

be provided by constructing the Bellefonte-Guntersville 500-kV Transmission 

Line. A major part of this transmission line will be required under Step II 

of this project, and the balance of the line will be completed as Step IV.  

Two routes were investigated for this line, the first of which is shown 

as Route 6 on figure 2.2-2. This route leaves the Bellefonte 500-kV 

switchyard in a northwestward direction for one or two spans, then turns 

southwestward until it intersects with the southern property line of the 

Bellefonte Nuclear Plant site. The route then turns southeastward and 

follows the property line, crossing the Tennessee River at river mile 

390.6. From the switchyard to the river crossing, Route 6 parallels 

Route 5 and both lines cross the Tennessee River and ascend Sand Mountain 

on double-circuit transmission line towers, thereby minimizing right of 

way and the number of separate river crossings.  

After clearing the Sand Mountain escarpment, the 

line diverges from the river in a southerly direction to avoid crossing 

the inlet of Jones Creek which has good water base recreational potential.
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From the Jones Creek inlet, the route proceeds generally 

southward passing east of Dutton, Alabama, to avoid the residential 

developments surrounding this small community. This projection locates 

the proposed line close to an area north of Dutton which has been identified 

for potential industrial park development. After clearing existing and 

proposed land-developments adjacent to Dutton, the line turns southwestward 

to avoid productive farmland south of town and to establish a.more direct 

projection toward Guntersville.  

Continuing in a general southwesterly direction, the 

line parallels the Tennessee River at a varying distance of 2 to 3 miles.  

The line will be routed south of existing and proposed developments near 

Section, Alabama, including two potential industrial park areas. One 

industrial parksite is located northeast of Section on State Highway 71 

and a second site is southeast of Section and adjacent to State Highway 35.  

The route then skirts the western edge of Davistown, 

Alabama, but remains sufficiently westward to avoid conflicts with 

identifiable land use commitments in this area. The major portion.of 

this line traverses sparsely populated areas, woodlands, and scattered 

farmland. Only two roads, Alabama State Highway 35 southeast of Section, 

Alabama, and State Highway 71 northeast of Dutton are crossed by this line.  

Both crossings were carefully selected to utilize existing woodlands to 

screen or provide a background to minimize visual awareness of the line.  

Conflicts with scattered rural homes along the highway were avoided.  

Approaching the South Sauty Creek inlet of Guntersville 

Reservoir, the route has been aligned to effect a crossing of the inlet
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at a narrow point. This crossing is located downstream from the Buck's 

Pocket State Park and sufficiently upstream to avoid conflict with 

developable recreation areas. It is anticipated that a single-span 

crossing of the inlet can be accomplished which will greatly reduce the 

right of way clearing requirements in the embayment area. From this 

crossing, the line turns westward through heavily wooded terrain for three 

miles to the Guntersville 500-kV Substation site where it will connect to 

a separately proposed intersystem tie line to be jointly constructed by 

the Alabama Power Company and TVA.  

An alternate route which was investigated for 

this line is shown schematically as 6a on figure 2.2-1. This route 

leaves the Bellefonte 500-kV switchyard in a northwestward direction 

until it intersects the existing Widows Creek-Scottsboro 161-kV Trans

mission Line. The route then turns southwestward and parallels the 

above mentioned line for about 2.5 miles. The next 2.5-mile section 

then turns generally southward and crosses the Tennessee River north 

of Alabama State Highway 35. Approximately one mile of this section 

adjacent to Dry Creek has marginal developmental potential and is aligned 

to provide a 900 crossing of the Tennessee River. About one-half mile 

east of the river, the route heads southwestward to the future 

Guntersville, Alabama, 500-kV Substation site. The land on the north

west bank of the river and adjacent to the proposed river crossing is 

rapidly being developed. The river crossing is south of the Boy Scouts 

of America Campground and north of the Section Bluff Cabin Site Area.  

Route 6a is about 29 miles long of which 4.5 miles is parallel to either 

proposed or existing transmission lines.
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The land northeast of Scottsboro, Alabama, has good 

industrial development potential because of the accessibility of rail, 

road, and river transportation in the area. Future industrial developments 

in this area probably will make this part of Route 6 a unavailable for 

line construction when required. Route 6 a would necessitate the construction 

of additional crossings of the Tennessee River and the Town Creek inlet.  

Another alternate route location which was investigated 

for a section of the Bellefonte-Guntersville 500-kV Line is shown as 

Route 6b on figure.2.2-1. This alternate was considered to provide a 

more remote passage of both Dutton and the Jones Creek embayment. However, 

in avoiding the Pisgah, Alabama, community, this route produced an 

unacceptable conflict with the air traffic pattern at Griffith Airfield 

which is located southwest of Pisgah. Although the line distance of this 

alternate route is approximately equal to the preferred route, an additional 

five miles of transmission line construction would be required at a later 

date to connect the line to TVA's proposed Bellefonte Nuclear Plant.  

After considering the advantages and disadvantages 

of all locations,- Route 6 was selected as the preferred route.
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2.3 Radiological Effects of Accidents - To aid in developing the 

overall balancing of environmental costs and benefits of the Bellefonte 

Nuclear Plant, an assessment has been made of the consequences that might 

result from the occurrence of postulated accidents. In order to appraise 

realistically the environmental risks of postulated radiological accidents, 

parameters, physical characteristics, and phenomena which reflect the 

present state of the art have been used in the analyses. Best estimates 

are used where experimental evidence is not sufficient to describe a 

situation. This approach to the analyses is therefore different from 

that used in safety analysis reports where conservative values are used 

to establish limits for design bases.  

In accordance with AEC requirements, TVA submitted with its 

application for permits to construct units 1 and 2 a safety analysis 

report which describes the technical features of the plant and the 

provisions for ensuring the health and safety of the public. The 

analyses presented in this safety analysis report demonstrates that 

even for postulated accidents of great severity analyzed using highly 

conservative assumptions, the radiological consequences would be within 

the reference values of 10 CFR Part 100.  

Those postulated accidents having the potential for uncontrolled 

release of radioactive material to the environment have been divided by 

the Atomic Energy Commission into nine classes based on the systems 

involved and the type and potential consequences of the release. These 

classes are.shown in Table 2.3-1. The accident analyses presented in 

Appendix G are based on the guidance given by AEC in the proposed annex 

1 
to Appendix D, 10 CFR 50. This approach will allow comparison between 

reactors of different types at different sites.
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In order to assess risk, some measure of probability is 

required. In general, TVA believes that certain "accidents" may 

reasonably be expected to occur during the lifetime of the plant. These 

(accident subclasses 1.0, 2.0, and 5.1) are included in the estimates 

of routine radioactive discharges. The accidents in classes 3.0 

and 5.0 are not expected to occur duing the h0-year lifetime of the 

plant. Accidents in classes 6 and 7 are relatively less probable but 

still are possible. The probability of occurrence of class 8 accidents 

is very small. The postulated occurrences in class 9 involve sequences 

of successive failures more severe than those required to be considered 

in the design basis of protection systems and engineered safety features.  

Their consequences could be severe. However, the probability of their 

occurrence is so low that their environmental risk is extremely small.  

Defense in depth (multiple physical barriers), quality assurance for 

design, manufacture and operation, continued surveillance and testing, 

and conservative design are all applied to provide and maintain the 

required high degree of assurance that potential accidents in this class 

are, and will remain, sufficiently low in probability that the environ

mental risk is extremely small.  

Appendix G of this statement, "Outline of Accident Analyses," 

describes the accidents analyzed and the more important assumptions.  

In general, coolant activities are based on 0.5 percent failed fuel 

(as indicated by Reference 1), and on fuel element fission product 

inventories calculated using the model given in TID-14844.2 Atmospheric 

dispersion values are shown in Figure G-1 and Safety Guide No. 4.3 

Doses to hypothetical individuals at the minimum exclusion distance 

(1,085 meters) and the dose commitment to the population within 50 miles
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of the plant are presented in Table 2.3-2. A.more detailed discussion 

is given in Appendix G. Reasonable assumptions other than those given 

in Reference 1 can be used to calculate releases, but the conclusions 

as to the environmental risks due to postulated radiological accidents 

will be similar.  

Table 2.3-2 shows that the estimated integrated exposure of the 

population within 50 miles of the plant from each postulated accident 

would be orders of magnitude smaller than that from naturally occurring 

radioactivity, which corresponds to approximately 240,000 man-rem/yr 

based on a natural background level of.0.145 rem/yr. When multiplied 

by the probability of occurrence, the annual potential radiation 

exposure of the population from all the postulated accidents is an even 

smaller fraction of the exposure from natural background radiation and, 

in fact, is well within naturally occurring variations in the background.  

It is concluded from the results of the analysis that the environmental 

risks due to postulated radiological accidents are exceedingly small.
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TABLE 2.3-1

CLASSIFICATION OF POSTULATED ACCDENTS AND OCCURRENCES

No. of 
Class

1

Description 

Trivial incidents 

Miscellaneous small releases out
side containment 

Radwaste system failures 

Events that release radioactivity 
into the primary system 

Events that release radioactivity 
into the secondary system 

Refueling accidents inside con
tainment 

Accidents to spent fuel outside 
containment 

Accident initiation events con
sidered in design-basis evalu
atian in the Safety Analysis 
Report 

Hypothetical sequences of failures 
more severe than Class 8

Example(s) 

Small spills 
Small leaks inside con

tainment 

Spills 
Leaks and pipe breaks 

Equipment failure 
Serious malfunction or 

human error 

Fuel failures during normal 
operation; transients out
side expected range of 
variables 

Class 4 & heat exchanger 
leak 

Drop fuel element 
Drop heavy object onto fuel 
Mechanical malfunction or 

loss of cooling in trans
fer tube 

Drop fuel element 
Drop heavy object onto fuel 
Drop shielding cask--loss 

of cooling to cask 
Transportation incident 

onsite 

Reactivity transient 
Rupture of primary piping 
Flow decrease--steamline 

break 

Successive failures of 
multiple barriers normally 
provided and.maintained

2 

3

4 

5 

6 

7

8 

9
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Table 2.3-2 

SUNMARY OF RADIOLOGICAL CONSEQUENCES OF POSTUIATED ACCIDENTS

Individual Doses 
At the Exclusion Distance 

(Fraction of 10 CFR 20 Limit)

Dose Commitment 
To Population 

(Man-Rem)

1.0 Trivial incidents 

2.0 Small releases 
outside contain
ment 

3.0 Radwaste system 
failures 

3.1 Equipment leakage 
or malfunction 

3.2 Release of waste 
gas storage 
tank contents 

3.3 Release of liquid 
waste storage 
tank contents 

4.0 Fission products to 
primary system (BWR) 

5.0 Fission products to 
primary and second
ary systems (PWR) 

5.1 Fuel cladding 
defects and 
steam generator 
leaks 

5.2 Offdesign transients that 
induce fuel failure 
above those expected 
and steam generator leak 

5.3 Steam generator tube 
rupture 

6.0 Refueling accidents 

6.1 Fuel bundle drop 

6.2 Heavy object drop onto 
fuel in core

* 

*

4.2 x l0-1

4. 1 x 102

NA

*

2.3 x 10~-3 

2.3 x 10 

8.8 x 10-3 

1.8 x 10-1

* 

*

4.1 x 10 1 

1.6 x 1o2 

7.3

NA

*

3.0 x 10 .  

2.6 x 10 

9.8 x 10-1 

2.0 x 10 1

*Evaluated as routine release in section 2.4.

Class Event
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Table 2.3-2 
(Continued) 

SUMMARY OF RADIOLOGICAL CONSEQUENCES OF POSTULATED ACCIDENTS

Class Event 

7.0 Spent fuel handling 
accident 

7.1 Fuel assembly drop 
in fuel storage 
pool 

7.2 Heavy object drop 
onto fuel rack 

7.3 Fuel cask drop 

8.0 Accident initiation 
events considered in 
design basis evalua
tion in safety analy
is report 

8.1 Small loss-of-coolant 

8.1 Large loss-of-coolant 

8la Instrument line break 

8.2(a)Rod ejection accident 

8.3(a)Small MBLR 

8.3(a)Large MSLR

Individual Doses Dose Commitment 
At the Exclusion Distance To Population 

(Fraction of 10 CFR 20 Limit) (Man-Rem)

8.8 x 10 3 

7.8 x 10 3 

1.2 x 10

7.5 x 

3.2 x 

NA 

3.3 x 

6.5 x 

3.4 x

10-5 

0-1 10-2 

10-2 

l0

9.8 x 10 

9.6 x 10

1.2 x 101

1.4 x 

5.N x 

NA

10-2 

101

5.7 

2.0 x 10 

1.0 x 10-3
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2.4 Radioactive Discharges 

1. Waste management policy - TVA's policy is to 

keep the discharge of all wastes from its facilities, including nuclear 

plants, at the lowest practicable level by using.the best and highest 

degree of waste treatment available under.existing technology within 

reasonable economic limits.  

All equipment installed by TVA to reduce radioactive 

effluents to the minimum practical level will be maintained in.good 

operating order and will be operated.to the maximum extent practicable.  

The waste treatment facilities can be modified or supplemented if a 

higher degree of treatment should be required in the future.  

The radioactive waste disposal system provided 

under TVA's contract with Babcock & Wilcox afforded a high degree of 

waste treatment. As the design progressed, several changes were made 

to further reduce radioactivity releases. Under the original system 

all liquid wastes were treated and discharged. With the proposed system 

tritium-containing liquids are to be segregated from those low in 

tritium and the tritium-containing water is treated and recycled. Since 

most of the radioactivity is associated with the tritiun-containing liquid, 

this change significantly reduces the amounts of tritium and other radio

active materials to be discharged from the plant.  

Another change was the addition of an auxiliary 

waste evaporator to process so-called nontritiated liquids as well as spent 

regenerant solutions from the condensate demineralizers. The original 

system did not provide for the spent regenerants, which, in the event of 

steam generator leakage, would contain radioactive materials.  

.The installation of additional equipment for extended 

treatment of radwaste to reduce exposure of-the general public may
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cause increased exposure of plant personnel. The majority of the 

exposure will be received during maintenance of processing equipment.  

Consideration is being given to location, operational requirements, 

and maintenance schedules in order to minimize unnecessary exposure to 

personnel during work involving the additional equipment. The protection 

provided the employee during the time he is working in the plant 

is addressed in detail in the Bellefonte Nuclear Plant Preliminary 

Safety Analysis Report.  

Evaluation of the gaseous waste system showed that 

gas decay tanks, originally designed for 45-day storage, have adequate 

capacity to store gas for 60 days. TVA will operate the tanks with a 

minimum storage time of 60 days.  

Additional changes include the provision of high

efficiency particulate filters and charcoal iodine-removal filters to 

reduce radioactivity emission at several points of gaseous release.  

2. Origins of radioactivity released - Radioactivity 

released from the plant results from the deliberate removal of liquid 

from the reactor coolant system or by leakage of this liquid. Radio

active materials present in the reactor coolant are produced in the 

following ways: 

1. Fissioning creates radioactive fission products in the fuel 

which leak out through perforations in the fuel clad.  

2. Corrosion products are derived from metallic components in 

the reactor coolant system which are made radioactive by 

neutron interaction as the corrosion products circulate with 

the reactor coolant through the reactor core.  

3. Oxygen combined as water in the reactor coolant interacts 

with neutrons to produce the radioactive isotopes nitrogen-13,
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nitrogen-16, and oxygen-19.  

Radioactive materials produced by these methods are 

either dissolved or suspended in the reactor coolant. The dissolved 

materials include the radioactive noble gases, xenon and krypton.  

Radioactive tritium is an isotope of hydrogen.  

While it may originate in elemental form, it is normally found in the 

coolant combined as HTO. The separation of HTO from H 20 cannot be 

accomplished by ordinary chemical means. Complex and expensive multi

stage processes are required, and it is not now feasible to carry out 

the separation at a nuclear power station. Tritium is formed by the 

following methods: 

1. Tritium is formed as one of the fission products. Approxi

mately 1 percent of the tritium so formed escapes from the 

fuel through perforations in the clad or by diffusion through 

the clad.  

2. Boron and lithium, which are normal constituents of the 

reactor coolant, interact with neutrons to produce tritium.  

3. Deuterium, an isotope of hydrogen present in small amounts 

in water, can absorb a neutron to become tritium.  

If boron carbide were used as the neutron absorber 

in the reactor control rods, this would be an additional and major 

source of tritium. The Bellefonte reactors, however, will use silver

indium-cadmium in the control rods instead of boron carbide, thereby 

avoiding this mode of tritium production.  

The estimated concentrations of radioactive materials 

in the reactor coolant liquid are given in Table 2.4-1. Table 2.4-2 

gives escape rate coefficients used in estimating the reactor coolant 

activity, and Table 2.4-3 lists the bases for the determination of 

coolant activity.
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3. Radioactive waste disposal system - The radio

active waste disposal system includes facilities for the treatment of 

liquid, gaseous, and solid wastes.  

(1) Makeup and purification, chemical 

addition and.boron recovery systems - These systems, while technically 

not a part of the waste disposal system, are discussed here because 

they treat for recycle large quantities of liquid that would otherwise 

be waste and because they constitute the principal pathway by which 

radioactive gases enter the gaseous waste disposal system. The basic 

portions of these systems are shown schematically in figure 2.4-1. Each 

reactor unit has a separate makeup and purification system. Each also 

has a chemical addition and boron recovery system with crossties to the 

corresponding system of the other reactor.  

The makeup and purification system is in 

continuous use during reactor operation. It may also be used during 

shutdowns, including refueling outages.  

Reactor coolant is withdrawn from the 

reactor coolant system at a rate of 50 gal/min, is reduced in pressure, 

and is cooled by passage through a heat exchanger. The cooled liquid 

is filtered and is.passed through purification demineralizers. The 

liquid then passes through another filter before entering the makeup 

tank. A hydrogen atmosphere is provided in the makeup tank to maintan 

a dissolved hydrogen content of about 30 cc H /kg in the coolant. The 

dissolved hydrogen supresses the radiolysis of water in the reactor 

and combines with any free oxygen that may be present. Liquid is pumped 

back to the reactor coolant system from the makeup tank.  

During shutdown of the reactor, gas released 

from the coolant as it cools is vented.from the makeup tank to the gaseous

waste disposal system.



In order to change the boron concentration 

in the reactor coolant, a quantity of coolant is transferred to the 

chemical addition and boron recovery system via the makeup and purifica

tion system. A corresponding quantity of boric acid and distillate is 

supplied to the reactor coolant system through the makeup tank. Boron 

concentration changes are made during base-load operation for chemical 

shim adjustment and are made.each time a significant change in reactor 

power is made. Concentration changes are made also at each startup and 

shutdown.  

These functions are carried out by the 

chemical addition and boron recovery system. Liquid is transferred 

from the makeup and purification system at a point downstream of the 

demineralizers and is collected in a 120,000-gallon reactor coolant 

bleed tank. Letdown of the coolant to a pressure slightly above atmos

pheric in the bleed tank releases much of the dissolved hydrogen, xenon, 

and krypton from the liquid to the gas space in the tank, from which it 

is transferred to the gaseous waste disposal system. Liquid is pumped 

from the bleed tank through a mixed-bed demineralizer and a filter to 

a 30-gal/min reactor coolant bleed evaporator. Distillate from the 

evaporator is collected in one of a pair of test tanks, from which it 

is pumped through a demineralizer to a 120,000-gallon distillate storage 

tank. The evaporator concentrate, containing from 5 to 7 percent boric 

acid, is pumped to one of two 31,000-gallon boric acid storage tanks.  

Recovered distillate and boric acid are supplied to the reactor coolant 

system via the makeup and purification system in the proportions and 

amounts required.
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The evaporation process removes substantially 

all of the hydrogen and noble gases from the liquid. The gases vented 

from the evaporator are sent to the gaseous waste disposal system.  

Recovered distillate will be low enough 

in radioactivity content to permit storage in tanks without shielding.  

Shielding will be provided for the boric acid tanks, but it too is 

expected to be low in radioactivity content.  

(2) Liquid waste disposal system - The 

sources of radioactive wastes, the estimated amounts, and the bases for 

these amounts are given in Table 2.4-4. A portion of the waste is rela

tively high in tritium content, while the remainder contains little 

tritium. Drains which normally carry tritiated liquid are segregated 

from those which normally carry nontritiated liquid. In a few instances, 

where a waste source may be of either category (e.g., reactor building 

floor drain collector tank contents), provision is made to route the 

liquid either way. It is necessary to have a dividing line between 

tritiated and nontritiated liquid. TVA has decided to treat liquid 

which has a tritium concentration equal to 10 percent or more of the 

reactor water tritium concentration as tritiated water. Although the 

dividing line varies from day to day, this particular formula permits 

operating practices to remain fairly constant throughout plant life.  

(a) Tritiated liquid waste 

The essential features of the system for treating tritiated liquid 

waste is shown in figure 2.4-2.  

Leakage from the reactor coolant 

system is collected in equipment drains and routed to reactor coolant 

drain tanks.
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Normally, this liquid is then pumped to the reactor coolant bleed tank for 

processing in the chemical addition and boron recovery system. It 

may, however, be transferred to the tritiated waste holdup tank.  

Tritiated liquids from the sources shown in Table 2.4-4 are collected 

in the tritiated waste holdup tank. Periodically, a batch of liquid 

is processed by filtering and evaporating. The concentrates from the 

2-gal/min waste evaporator are sent to solid waste disposal for pack

aging. The distillate is collected in one of two test tanks. The dis

tillate is then passed through a demineralizer to the distillate storage 

tank, which is a part of the chemical addition and boron recovery system.  

From there, the liquid is recycled to the reactor coolant system.  

TVA intends to recycle tritiated 

water back into the primary system until the primary coolant tritium 

concentration reaches a maximum desirable level. The exact concentration 

which will be considered the maximum level will be determined largely by 

doses which could be received by plant personnel during refueling operations.  

Tentatively, this concentration has been set at 2.5 vCi/ml for analysis 

purposes, and based on the assumptions used for estimating routine releases, 

this level would be reached about 7 years after startup. Tritiated 

water will be periodically extracted from the primary system to maintain 

the maximum level.  

TVA has studied several alternate 

methods of disposal of tritiated water. TVA will continue its investigations 

into the questions posed by tritium recycle including the transfer of 

tritiated water to an AEC-approved disposal area. If future developments 

indicate that it is desirable to permit controlled releases of tritium, 

TVA will modify its operations accordingly.
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Figure 2.4-3 shows the buildup 

of tritium in the primary system and in the refueling water volume for 

each unit, based on maintaining an upper limit of 2.5 yCi/ml in the 

primary system. The upper curve.describes the tritium concentration 

in the primary system as a function of time. The tritium concentration 

of the refueling water is given by the bottom of each vertical line.  

For example, during the refueling outage at year 5, the tritium concen

tration in the refueling volume (not including the spent fuel pool) is 

0.5 jjCi/ml. The water returned to the refueling water tank after the 

refueling is at this same concentration. The concentration in the 

primary system following refueling is 1.7 1 Ci/ml and increases to 2.3 

pCi/ml during the subsequent fuel cycle.  

At any time except during 

refueling, the volume of water in the primary system is approximately 

165,000 gallons. This includes water in the reactor coolant system, 

the primary makeup water storage tank, the CVCS holdup tank, the CVCS 

monitor tank, and the tritiated waste holdup tank. The tanks are 

assumed to be partly full at normal operating levels. The refueling 

water volume is approximately 600,000 gallons. Amounts of water that 

must be removed to maintain a maximum tritium concentration of 2.5 

PCi/ml are noted on.the curve.  

The maximum amount of tritium 

in storage .at any time is about 8,600 Ci (both units).  

It is impossible to totally 

prevent release of tritium from a.nuclear power plant by reasonable 

means. Vaporization from the refueling canal and spent fuel pit carries 

off significant amounts of tritium. In addition, some secondary liquids
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and vapors must be released from the plant, and at'times these will 

contain small amounts of tritium which have leaked into the secondary 

system from the primary system. Expected sources of tritium release 

include purging of the containment and fuel storage areas, condenser 

vacuum pump effluent during periods of steam generator leaks, and any 

leakage which is at a tritium concentration too low to be recycled.  

The amount of tritium .discharged 

will vary depending on the concentration of tritium in the primary 

coolant, the primary to secondary leakage rate, and the period of 

operation with a primary to secondary leak. Assuming tritium recycle, 

if each reactor had a primary to secondary leak of 20 gallons per day 

which persisted for a year, the total tritium release from the secondary 

system would be about 140 curies.  

(b) Nontritiated liquid waste 

The essential features of the nontritiated liquid waste system are 

shown on figure 2.4-4. These wastes are treated for recycle to the 

secondary system or for discharge to Guntersville Reservoir after 

dilution by the cooling tower blowdown stream.  

The degree of treatment given 

a particular batch of a liquid depends on its radioactivity concentra

tion. As shown in figure 2.4-4, the contents of the nontritiated waste 

holdup tank can be treated by filtration or by evaporation. If the 

gross radioactivity concentration (other than tritium) of this liquid 

-14 is greater than 10 pCi/ml, it will be treated by evaporation to 

-4 
reduce the concentration in the distillate to below 10 PCi/ml. If 

-4 
the gross radioactivity concentration is less than 10 pCi/ml, the 

liquid will be treated by filtration prior to discharge. The same



radioactivity guideline will be applied to spent regenerants and chemical 

drains. Laundry, hot shower, and cask decontamination drains are not 

expected to exceed 104 Ci/ml, but they will be monitored and if they 

do exceed this value they can be transferred to the nontritiated waste 

holdup tank for processing by evaporation.  

Nontritiated liquids from floor 

and equipment drains are collected in the nontritiated waste holdup 

tank. If analysis shows the radioactivity concentration to be below 

10 PCi/ml, the liquid is pumped through a filter to the plant dis

charge. If above 10 4Ci/ml, the liquid is pumped to 'the auxiliary 

waste evaporator. The concentrates from the evaporator are sent to 

solid waste disposal for packaging. The distillate is collected in 

one of two test tanks for determination of radioactivity and chemical 

content. It is then either pumped through a demineralizer to one of 

the condenser hotwells for reuse in the secondary system or it is 

pumped to the plant discharge.. In the event that the distillate meets 

neither recycle or discharge standards, it is pumped to the nontritiated 

waste holdup tank for reprocessing.  

The treatment given the liquids 

in the chemical drain tank depends on their chemical and radioactivity 

contents. If it contains chemicals that cannot be discharged or would 

be harmful to the evaporator, the liquid is sent to solid waste dis

-4 
posal for packaging. If free of harmful chemicals and below 10 pCi/ml 

in radioactivity, the liquid is discharged after filtration. If free 

of chemicals that would be harmful to the evaporator and above 10 

pCi/ml, the liquid is processed in the auxiliary waste evaporator. The 

distillate is recycled to the secondary system or is discharged.
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Laundry and hot shower drains, 

after sampling and analysis, are filtered prior to discharge. In the 

-4 
unlikely event that the radioactivity concentration exceeds 10 PCi/ml, 

the liquid is transferred to the nontritiated waste holdup tank for 

further treatment. Spent fuel cask decontamination drains are handled 

in a similar manner.  

The Bellefonte plant uses 

once-through-type steam generators, which operate without blowdown.  

Condensate demineralizers are employed to provide water of adequate 

quality for the steam generators. These demineralizers are regenerated 

periodically with sulfuric acid, sodium hydroxide, and amonium hydroxide.  

In the event of a primary to secondary leak in a steam generator, the 

secondary system will become contaminated with constituents of the pri

mary system, including radioactive materials. Radioactive gases separated 

in the condenser will be released via the vacuum pump exhaust. Radio

active dissolved and suspended materials will accumulate in the conden

sate demineralizers. When the demineralizers are regenerated, these 

materials will be contained in the spent regenerant solutions. The 

solutions are collected in the spent regenerants tank, where sulfuric 

acid is added to neutralize excess alkali. If the solution contains 

-4 -4 
less than 10 pCi/ml, it will be discharged. If above 10 liCi/ml, 

it will be processed. At a time when the auxiliary waste evaporator 

is not in use with other wastes, the contaminated spent regenerant 

solutions are fed to the evaporator. The distillate and concentrates 

will be handled as in the case of liquids from the nontritiated waste 

holdup tank.
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The condensate demineralizers 

are located in the turbine building. Liquid leaks in the demineralizer 

area are collected in a sump and are pumped into the spent regenerants 

tank. Liquid leaks in the remainder of the turbine building, including 

those from condensate and feedwater lines, are collected in the turbine 

building sump. Sump liquid is sampled and analyzed for radioactivity 

prior to discharge. The amount of radioactivity associated with this 

liquid will.be small, and no provision is made for processing it.  

(c) Discharge of radioactive 

liquids - Any batch.of potentially radioactive liquid released from the 

plant is first sampled and analyzed. Liquids from the waste.disposal 

system are discharged through the waste discharge line which connects 

into the cooling tower blowdown line. The waste discharge line includes 

a flowmeter, a locked-closed valve, a radiation-controlled valve, and 

in-line radiation monitor, and a valve controlled by flow in the cooling 

tower blowdown line. The radiation-controlled valve is automatically 

-4 closed when the monitor detects a concentration in excess of 10 UCi/ml.  

The flow rate in the cooling tower blowdown line will range from zero 

to about 33,000 gal/min. A flowmeter in the blowdown line is inter

locked with the flow-controlled valve in the waste discharge line such 

that the valve is closed when the blowdown flow rate is less than 

15,000 gal/min.  

Waste can only be pumped into 

the waste discharge line; flow by gravity does not take place. The 

radwaste operator controls the waste discharge rate to keep the concen

tration in the tower blowdown line below 107 .Ci/ml at all times. On 

an annual average basis the concentrations will not exceed the limits 

proposed in Appendix I to 10 CFR Part 50.
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(3) Gaseous waste disposal system - The 

radioactive noble gases krypton and xenon are dissolved in the reactor 

coolant. When the reactor coolant pressure is reduced to near-atmos

pheric pressure, the gases tend to come out of solution, along with 

hydrogen and some radioactive iodine. This occurs when reactor coolant 

is let down to the reactor coolant bleed tanks. It also occurs when 

reactor coolant leaks from the system.  

Most of the radioactive gas released from 

the reactor coolant system is handled in the gas decay system. Gases 

from the following sources are handled: 

Reactor coolant bleed holdup tank 

Reactor coolant bleed evaporators 

Makeup tanks 

Vents from pumps, filters, demineralizers, coolers in reactor 

coolant, makeup and purification, and chemical addition and 

boron recovery systems 

Relief valves 

Reactor coolant drain tanks 

Tritiated waste holdup tank 

Tritiated auxiliary building sump tank 

Waste evaporator feed tank 

Waste evaporator 

Waste evaporator distillate test tanks 

Spent resin tank 

Distillate storage tanks 

Boric acid storage tanks 

Reactor coolant bleed evaporator feed tanks 

Reactor coolant bleed evaporator test tanks
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Vents from each of these sources are con

nected to a compressor suction header as shown on figure 2.4-5. Two 

gas compressors are connected to this header. The compressors discharge 

to one of two 3,000-cubic-foot gas decay tanks. A recycle line between 

the compressor discharge and suction has a pressure-controlled valve 

which responds to pressure in the suction header.  

One compressor is normally in operation, 

with the other in standby. When the pressure in the suction header 

reaches 2.0 lb/in2 gauge, the compressor starts and runs until the 

2 
header pressure drops to 0.5 lb/in gauge. When the header pressure: 

2 
drops below 0.5 lb/in gauge, the pressure-controlled valve in the 

recycle line opens, recycling gas from the storage tank to the header.  

Typically, when a tank such as a reactor coolant bleed tank is being 

filled with liquid, gas above the liquid is transferred by the compressors 

to the gas decay tanks. When the liquid level in the tank is lowered, 

gas is returned from the decay tank to the holdup tank via the recycle 

line. This arrangement allows a maximum decay time while minimizing 

gas comsumption.  

When the decay tank in service approaches 

2 
a.pressure of 100 lb/in gauge, the contents of the other tank are 

released. The tank vent line includes a radiation-controlled valve, 

a flow-controlled valve, a prefilter, high-efficiency particulate 

filter, a charcoal filter (for iodine removal), and a radiation monitor.  

The monitor closes the valve when a concentration of 5 PCi/ml is exceeded.  

Downstream of the monitor, the line branches into two lines, each of 

which terminates at the top of a reactor shield building. Releases 

are made at a time when meteorological conditions are favorable and 

from the vent that will provide the best dispersion for the gases.
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Other gaseous releases occur for which 

decay storage is not provided. Tanks and equipment in the radiqactive 

liquid waste disposal system, other than those listed above, are vented 

to the auxiliary building ventilation exhaust system. Radioactive gases 

and airborne particulates resulting from liquid leaksand spills in the 

auxiliary building are also picked up by the exhaust system. The exhaust 

is passed through HEPA and charcoal filters for particulate and iodine 

removal prior to discharge at the shield building vent.  

During operation with primary to secondary 

leakage, gases from the primary system are transported with the steam 

to the turbine and condenser. The gases, along with air that leaks 

into the condenser,.are removed from the condenser by vacuum pump 

exhausters. The vacuum pump exhaust is passed through a blower, a 

heater, a HEPA filter, and two charcoal filters in series before being 

discharged to the turbine building roof as shown on figure 2.4-5. This 

path is in operation except when vacuum pump flows in excess of 50 

ft3/min occur, as during unit startup. A high-flow bypass is provided 

which automatically opens on a high-pressure drop signal across the 

HEPA filter.  

Radioactive gases and particulates accumu

late in the containment atmosphere during normal operation as a result 

of small leaks in the reactor coolant system. The containment atmos

phere is continuously monitored for radioactivity during operation.  

The containment atmosphere is purged prior to entry of personnel or in 

order to equalize the containment pressure with the outside atmosphere.  

A containment auxiliary charcoal system is operated for about 8 hours 

prior to purging.. This sytem consists of three fan-filter units, each
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located on a separate level of the building and arranged to enhance 

mixing of the total containment volume. HEPA and charcoal filters are 

provided in each unit for reduction of airborne particulates and iodine.  

The three units can circulate the containment atmosphere about two times 

during an 8-hour period. During purging, outside air is supplied to the 

containment. Purged air is exhausted through two 50 percent capacity 

fans and filter networks in parallel (high-efficiency particulate air 

filter and charcoal filters) to the plant vent where it is monitored 

during release to the atmosphere. The containment purge system has a 

capacity of approximately 1.5 complete changes of air per hour. Venting 

capacity is controlled by variable dampers.  

In addition to purge of the full contain

ment, the instrument room is purged separately for entries made about 

once per 2 weeks. The air from this room is exhausted through the 

containment purge exhaust system.  

Leakage of steam and feedwater during 

periods of operation with primary to secondary leakage introduces some 

radioactivity into the turbine building atmosphere. Airborne radio

activity is exhausted, without treatment, at the turbine building roof.  

(4) Solid waste disposal system - The 

sources of solid wastes are spent demineralizer resins; waste and 

auxiliary waste evaporator concentrates; and miscellaneous solids such 

as filter elements, paper, rags, plastic sheeting, laboratory ware, and 

contaminated equipment and parts.  

Spent resins are collected and stored in 

a spent resin tank. Periodically the spent resins are sluiced to the
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packaging system, where they are mixed with a solidification agent (e.g., 

cement or methyl methacrylate) and packaged in containers. Evaporator 

concentrates are also mixed with a solidification agent and packaged.  

Compressible wastes are packaged in drums using a baling machine. Filter 

elements from liquid filters are placed in drums and concrete is poured 

into the drums. Spent HEPA and charcoal filter elements are packaged 

in the containers in which.new elements are received.  

The quantities and shipment of solid rad

waste are discussed in section 2.1.  

4. Radioactivity releases - The radioacitve dis

charges have been estimated for the principal routes of release or 

removal which are the liquid releases, gaseous releases, and solid rad

waste disposal. For this analysis it is assumed that the reactor operates 

at full load for 292 days out of the year. It is assumed that fuel 

which produces 0.25 percent of the core power contains small defects.  

allowing fission products to escape the coolant. The.escape rate 

coefficients used to estimate this release are given in Table 2.4-2.  

TVA has investigated the predicted level of failed 

fuel for the Bellefonte plant and has concluded (based on operation 

experience and predictions of fuel failure rates) that the assumption 

that the presence of clad defects in the fuel pins which produce 0.25 

percent of the core power is a reasonable and achievable level of fuel 

performance over the life of the plant. Good fuel performance is 

enhanced by proper fuel design, good fabrication techniques, and a com

prehensive quality assurance program. Inspections and tests by TVA or 

its consultant, as well as by the fuel fabricator, will ensure that the
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fuel is fabricated as designed. The design of the Bellefonte fuel will 

be similar to that in plants now operating or about to be operating but 

will have the benefit of the experience gained in operation of these 

plants.. The radwaste systems and shielding in the plant will be designed 

to handle the radwaste from operation with 1 percent failed fuel in.  

both units.  

(1) Liuid releases - Table.2.4-4 sum

marizes the estimated annual quantities of liquid wastes from the various 

sources within the plant. Table 2.4-5 shows the radioactivity releases 

from the liquid waste disposal system, from processing condensate 

demineralizer regenerants and from secondary system feedwater leakage.  

Table 2.4-6 gives the estimated isotopic distribution of these releases.  

In estimating the release from the waste 

disposal system, it was assumed that 20 gallons per day per unit of 

reactor coolant leaked into the waste disposal system, was processed 

by the auxiliary waste evaporator and was discharged. A decontamination 

factor of 1,000 was assumed for the evaporator. In addition, it was 

assumed that 1 gallon per day of reactor coolant was released without 

processing, other than by decay and filtration, in the form of nontriti

ated wastes, including laundry and shower wastes, cask decontamination 

drains, floor drains, etc.  

The estimated release from the condensate 

demineralizer regeneration system assumes 20 gallons per day per unit 

of primary to secondary leakage. It is assumed that the demineralizers 

remove 90 percent per pass of the nongaseous.radioactivity from the con

densate, that the individual demineralizers are regenerated at 30-day
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intervals, that the spent regenerants are decayed for 3 days and pro

cessed by evaporation with a decontamination factor of 100, and that 

the distillate is discharged.  

In estimating the secondary system feed

water leakage, it was assumed that 100 pounds per day per unit of feed

water enters the turbine building floor drain system and is discharged.  

It was assumed that primary to secondary leakage exists (20 gallons per 

day per unit), that 46 percent of the feedwater does not pass through 

the condensate demineralizers, and that the demineralizers remove 90 

percent of the radioactivity from the remainder.  

(2) Gaseous releases - Table 2.4-7 gives 

the estimated gaseous releases of iodines and noble gases. Table 2.4-6 

gives the calculated isotopic distribution in the combined releases.  

All releases are based on the reactor 

coolant composition given in Table 2.4-3. Other assumptions used in 

estimating these releases are discussed below.  

(a) Containment purge - It is 

assumed that 50 pounds per day per unit of hot reactor coolant escapes 

into containment. Purges are carried out as discussed previously.  

Releases of radioactivity to the atmosphere are based on: (1) twelve 

complete containment purges per unit per year, (2) operation of the con

tainment auxiliary charcoal filter system for 8 hours prior to purge, 

(3) an iodine decontamination factor (DF) of 10 in the auxiliary char

coal filters for all radioistopes except noble gases, and (4) an iodine 

DF of 100 in the charcoal filters in the purge exhaust system.
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(b) Instrument room purge 

Releases from this source were based on'26 purges per unit. A DF of 

100 for iodine in the charcoal filters of the purge exhaust system is 

assumed.  

(c) Releases through the 

auxiliary building ventilation system - It is assumed that the radio

activity in 1 gallon per day per unit of reactor coolant plus 19 gallons 

per day per unit of liquid downstream of the purification demineralizers 

is released to the building atmosphere. The building atmosphere is 

exhausted through HEPA and charcoal filters with a DF of 100 for iodine.  

It is assumed that liquid leaks 

from individual components in the building take place at the following 

rates: 

3 grams per hour per valve 

30 grams per hour per flange 

75 grams per hour per pump seal on transfer pumps 

150 grams per hour per makeup pump seal.  

Gas leak rates are assumed to be: 

10 grams per hour per high-pressure valve or flange 

-4 10 grams per hour per low-pressure valve or flange 

Specific activities of liquids 

are based on reactor coolant of the composition given in Table 2.4-1 

and on the following process DF's:
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Purification Evaporator Evaporator 
Demineralizers Distillate Concentrates 

Xe and Kr 1 10 infinite 

Cs, Y, Mo 1.22 10 0.1 

Tritium 1 1 1 

Others 10 10 0.1 

The specific activity of gases 

is based on an average dissolved hydrogen concentration of 27.5 ccH 2/kg 

and a one-to-one dilution with nitrogen. The release process at the 

source of the leak is assumed to provide the following DF's: 

Xe and Kr DF= 1 

3 Br and I DF 10 

Tritium DF = 1 

Others DF = 105 

(d) Waste gas decay tank 

venting - These estimates are based on the following: 

1. Load-following (push-pull) operation of both units with daily 

load swings from 100 percent power to 50 percent power to 100 

percent power for the first 254 days of a 292-day equilibrium 

cycle, and baseloaded thereafter.  

2. A load factor, including refueling outages, of 84 percent 

which results in 1.05 equilibrium (292 EFPD) cycles per unit 

per year.  

3. Coolant activities, as shown in Table 2.4-3.  

4. Waste gas decay tanks operated on a 120-day cycle--60 days 

to fill and 60 days for decay.
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5. The iodine release based on a total DF of 105 (102 for the 

2, 
purification demineralizer, 10 for vapor-liquid partitioning, 

1 
and 10 for charcoal filters in vent line).  

6. Particulate activity from primarily Sr-89 and Cs-137 resulting 

from the decay of Kr-89 and Xe-137, respectively. Particulate 

activity receives a DF of 100 due to HEPA filters in the vent 

line.  

(e) Steam leakages - Radio

activity in steam assumes that 20 gallons per day of reactor coolant 

(Table 2.4-3) leaks to the secondary side of the steam generators and 

that all radioactivity leaves with.the steam or deposits in the system.  

Steam leakage of 100 pounds per day per unit is assumed. All noble gas in 

the leaked steam is assumed to be released. It is assumed that 90 per

cent of the iodine deposits in the system before reaching the leak points.  

(f) Turbine gland sealing 

system leakage - It is assumed that 9,000 pounds per hour per unit of 

steam goes to the gland seals. Primary to secondary leakage of 20 

gallons per day per unit is assumed. All noble gases in the steam are 

assumed to be released. A decontamination factor of 2,000 across the 

gland seal condenser is assumed for iodine.  

(g) Condenser offgas - Condenser 

offgas release estimates are based on 20 gallons per day per unit of 

primary to secondary leakage (reactor coolant composition as in Table 

2.4-3). It is assumed that all of the noble gases leaked to the secondary 

side are released as condenser offgas. Iodine releases assume a steam
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generator internal partition factor of 1 (once-through steam generator), 

a condenser air ejector partition factor of 2,000 and a decontamination 

factor of 100 across the air ejector after-condenser and charcoal filter.  

(h) Feedwater leakage - The 

feedwater leakage release estimates are based on a leakage rate of 100 

pounds per day per unit during operation with 20 gallons per day per 

unit primary to secondary leakage. For the portion of condensate that 

passes through the condensate demineralizers (54 percent), a decon

tamination factor of 10 is assumed. For all except noble gases, a 

decontamination factor of 10,000 is assumed from puddle to air.  

5. Alternative waste treatment 

(1) Liquid waste disposal alternatives 

The liquid waste disposal system, as now designed, provides treatment 

which reduces releases to a level which is as low as practicable.  

Segregation of drains to permit recycle of tritiated liquids removes 

this potentially major source from the plant effluent. The added 

auxiliary waste evaporator provides for nontritiated liquids and makes 

possible the recycle of a significant fraction of such liquids.  

The present design permits the treatment 

of detergent wastes in the event that radioactivity concentrations 

exceed 10 pCi/ml. However, treatment of such wastes in an evaporator 

could give rise to operational problems, such as foaming. Although it 

is understood that detergent waste treatment systems are under develop

ment, they are not commercially available at present. TVA will con

sider the feasibility of installing such a system if one is perfected, 

taking into account effectiveness, space requirements, and cost.
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The present design reduces radioactive 

liquid discharges to a level which is considered as low as practicable.  

(2) Gaseous waste disposal alternatives 

A gas decay system which provides a minimum storage time of 60 days 

following a 60-day filling time has been selected to handle gases 

released from the reactor coolant.  

The following alternatives to the gas 

decay system have been considered: 

1. Addition of a recombiner to the gas decay system to remove 

hydrogen by reaction with added oxygen, thereby increasing 

the effective storage capacity of the gas decay system.  

2. Addition of a cryogenic distillation or solvent absorption 

system to remove noble gases from the decay tank effluent.  

(a) Addition of recombiner 

The first alternative would use a recombiner installed in the gas 

decay system as shown in figure 2.4-6. The recombiner would remove 

hydrogen from the gas by reacting it with added oxygen. Since 

hydrogen comprises a large fraction of the total gas, the effective 

decay time for the noble gases would be increased from 60 days to 

a year or more.  

Table 2.4-8 shows the effect 

of the added decay time on the estimated release from the gas decay 

system. The additional decay time has little effect on the total 

release because the dominant isotope, krypton-85, has a long half-life.  

The system would not reduce gas releases due to leakage.  

The installed cost of a recom

biner system would be approximately $400,000. Annual operating costs,



2.4-25

not including depreciation, maintenance, or operating labor, could run 

from about $1,000 to more than $5,000, depending primarily on catalyst 

life, which is not known at present. A system of the type considered 

is not now in operation at a nuclear power station.  

(b) Addition of noble'gas 

removal system - The second alternative would add a noble gas removal 

system which would treat gas released from the gas decay tanks. The 

noble gas removal system would be a cryogenic distillation system or a 

solvent absorption system. Figure 2.4-7 illustrates the modification.  

These systems would be capable of removing more than 99 percent of the 

noble gases and of collecting them in containers for long-term storage.  

The resulting emissions from the gas decay system would be reduced to 

about 1 percent of the values shown in Table 2.4-8 in the 60-day decay 

column. Gas releases due to leakage would not be reduced.  

The cryogenic distillation 

process is based on the differences in boiling points of the gases 

involved (principally nitrogen, hydrogen, xenon, and krypton). The 

process is now available for pressurized water reactor application 

from several vendors with air-liquifaction experience. Among its advan

tages, the equipment gives a high decontamination factor and is compact 

in size. On the debit side, the system is subject to mechanical failure.  

Care must also be taken to avoid contamination by oxygen, carbon dioxide, 

nitrogen oxides, and hydrocarbons, since these materials could cause 

operational difficulties or explosion hazards. The installed cost would 

be approximately $600,000. Annual operating cost, not including depre

ciation, maintenance, and operating labor, would be about $3,000.
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The solvent absorption process 

utilizes the changes in gas solubilities with temperature and pressure 

and the differing solubilities of the gases. The process has been 

demonstrated on a pilot-plant scale at the Oak Ridge Gaseous Diffusion 

Plant. Among its advantages are the high decontamination factors 

obtained and the small size of the equipment. The major problems are.  

associated with high-pressure operation and degradation of the fluoro

carbon solvent. As compared to cryogenic distillation, the process 

does not have the benefit of long experience with comparable nonradio

active systems. The installed cost of a solvent absorption system 

would be about )400,000. The principal operating cost, other than 

for depreciation, mainentance, and operating labor, would be for 

solvent makeup. This is not expected to exceed a few thousand 

dollars per year.  

(3) Conclusions - TVA considers that the 

liquid waste disposal system, as it is now being designed, will 

reduce liquid emissions to a level which is as low as practicable.  

The addition of facilities to process detergent wastes will be con

sidered if operating experience shows them to be necessary.  

TVA considers that the gaseous waste dis

posal system, as it is now being designed, will reduce gaseous 

emissions to a level which is as low as practicable. Alternate systems 

offer but minor reductions in offsite doses which with the present 

system are acceptably low. The amount of dose reduction offered by 

the alternates does not justify their cost.
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6. Tnvironmental radiological monitoring program 

(1) General - The.preoperational environ

mental radiological.monitoring program has the objective of establishing 

a baseline of data on the distribution of natural and manmade radio

activity in the environment near the plant site. With this background 

information, it will then be possible to determine, when the plant 

becomes operational, the earliest possible indications of the accumula

tion or buildup of radionuclides. The impact of accumulation will be 

minor even though trace accumulation may occur during the life of the 

plant.  

Field staffs in TVA's Division of 7nviron

mental planning and Division of Forestry, Fisheries, and Wildlife 

Development will carry out the sampling program outlined in Tables 

2.4-9 and 2.-10. Sampling locations are shown in figures 2.4-8 

and 2.4-9. All of the radiochemical and instrumental analyses will 

be conducted in a central laboratory at Muscle Shoals, Alabama. Alpha 

and beta analyses will be performed on a Beckman Low Beta IT low

background proportional counter. A Nuclear Data Model 2200 multichannel 

system will be used to analyze the samples for specific gamma-emitting 

isotopes. Data will be coded and punched on TBMI cards or atuomatically 

punched into paper tape for computer processing specific to the analysis 

conducted. A digital computer will be used to solve multimatrix problems 

associated with identification of gamma-emitting isotopes.  

.A study of environmental radiation levels 

will be initiated approximately two years before startup and vill continue 

through l6w-power testing and operation of the plant.
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The environmental monitoring program out

lined herein is subject to change based on continued evaluation of the 

program now being conducted at the Browns Ferry and Sequoyah Nuclear 

Plant sites. The program will be coordinated closely with other agencies' 

programs, such as the nationwide fallout sampling and water quality 

networks and the radiological health program of the State of Alabama.  

The program will include measurements of 

direct gamma radiation and sampling of airborne radioactivity, fallout 

particulate matter, rainfall, surface water, well and public water sup

plies, soil, vegetation, milk, fish, clams, bottom sediment,.plankton, 

aquatic macrophytes, and river water. The extent to which various aspects 

of the program will be carried out takes into account data available from 

other sources; however, the program as outlined is self-sufficient. It 

will be continually evaluated to determine that the most sensitive vectors 

are being sampled to properly evaluate exposure of the population. Con

tinual evaluation also allows planning an effective system with respect 

to sampling frequencies, locations, and laboratory analyses.  

(2) Atmospheric monitoring - Ten atmos

pheric monitoring stations have been planned for Bellefonte Nuclear 

Plant. Two of these monitors will be located on the plant site in the 

two quadrants of greatest wind frequency. One additional station will 

be placed at the point of maximum predicted offsite concentration of 

radionuclides if this point varies significantly from present proposed 

locations. Six other stations will be located at perimeter areas out 

to 10 miles. These stations will be instrumented and data will be tele

metered into the control room. Generally these stations will be located 

in or near the.more densly populated areas within 10 miles of the plant
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in those quadrants having the greatest wind frequency on an annual basis 

(see figure 2.4-8). Two other monitors will be located at distances 

out to 20 miles. These remote monitors will be used as control or base

line stations. Samples of air, rainwater, and heavy particle fallout 

will be collected routinely as indicated in Table 2.4-9.  

The atmosphere will be sampled for tritium 

at the Bellefonte Nuclear Plant. TVA has recently tested sampling 

methods, and plans have been made to incorporate the sampling apparatus 

into both the local and one of the remote monitoring stations.  

(3) Terrestrial monitoring - Samples of 

milk, vegetation, soil, private well water, and public water supplies 

will be collected within a 20-mile radius of the nlant. Tnvironmental 

garna radiation levels will be measured utilizing thermoluminescent 

dosimeters on a 500-foot grid within the plant boundaries and at each 

offsite air monitoring station. At least two dosimeters will be 

placed at the locations of highest predicted ground level concentra

tions. All dosimeters will be left in the field for three months.  

Milk will be collected monthly from 

selected dairy farms, immediately surrounding the plant, and from 

public supplies by purchasing quantities from food stores in the 

area. The samples will be analyzed for specific gamma-emitting radio

nuclides and, radiochemically, for Br-89 and Sr-90. After the olant 

begins operation, during the seasons that animals producing milk for 

human consumption are on pasture, samples of fresh milk will be 

obtained weekly and analyzed for I-131 content. During periods of 

monthly milk sampling, if an increase in 1-131 content is detected in 

other critical vectors such as vegetation, the frequency of milk 

sampling will be increased.
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Vegetation (grass, weeds, leaves, etc.) 

and soil samples will be collected quarterly from the vicinity of the 

atmospheric monitoring stations. The same rationale for locating the 

atmospheric monitors is applicable to this program. In addition, 

pasturage grass will be collected monthly from the farms mentioned 

in the preceding paragraph. The sampling and analysis schedule is 

shown in Table 2.4-9.  

Consideration has been given to sampling 

animals such as cattle raised in the vicinity of the nuclear plant.  

Pasturage grass will be collected monthly from the dairy farms. This 

vector would be the first indicator in the food chain to man through 

animal. If a statistically significant increase above the natural 

background established during the preoperational monitoring program 

is detected, the program will be expanded to include other vectors in 

the food chain such as beef cattle. Food crops grown by subsistence 

farmers in the area will be sampled during the growing season.  

(h) Reservoir monitoring - Biological 

sampling for radiological analyses will be carried out quarterly at 

three river stations in Guntersville Reservoir. Reservoir water samples 

will be collected continuously at three stations and analyzed monthly.  

for radioactivity content. The stations will be located as indicated 

in figure 2.4-9 at Tennessee River miles .(TRM) 396.8, 388.0, and at 

a station which will be located 500 feet below the plant discharge 

(approximate location TRM 391.2).
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Aquatic macrophytes, bottom fauna, plankton, and sediment will be 

sampled at three stations. Further sampling information can be found.  

in Tables 2.4-9 and 2.4-10.  

Samples of net plankton, sediment, aquatic 

macrophytes, Asiatic clams, and three species of fish will be collected 

quarterly .(plankton only during the two quarters of maximum abundance) 

and analyzed for radioactivity. Gamma, gross alpha,.and gross beta 

activity will be determined in water (dissolved and total), net plankton, 

aquatic macrophytes, sediment, shells and flesh of clams, flesh of two 

commercial and one game fish species, and the whole body of one 

commercial fish species. Reservoir water samples will also be analyzed 

for tritium. Except in the flesh of clams, white crappie, and channel 

catfish, Sr-89 and Sr-90 content will be determined in all samples by 

appropriate radiochemical techniques. The activity of at least ten 

gamma-emitting radionuclides will be determined with a multichannel 

gamma spectrometer.  

At present T VA feels that it will be sampling 

those vectors which will give the first indication of increased radio

activity levels in the environment. If radioactivity increases are 

seen in those vectors being sampled, consideration will then be given 

to expanding the sampling program to include other biological specimens.  

Consideration has been given to sampling 

waterfowl; however, about 95 percent of ducks hunted in northeast 

Alabama are migratory, moving great distances in the winter and spring.  

It would be impossible to make an accurate assessment of any radio

nuclides found in migratory waterfowl to a particular source such as
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Bellefonte Nuclear Plant. Therefore, it seems more logical to sample 

other vectors in the environment.  

(a) Water - Water samples will be 

collected for determination of total and dissolved radioactivity from 

the three cross sections. The samples will be collected continuously 

by sequential-type samplers and analyzed monthly.  

Effluent concentrations are 

determined prior to release of liquid radioactive waste from the plant.  

The liquid radwaste holdup tanks are sampled prior to release and the 

concentration of the contents is determined. Knowing the dilution 

water discharge flow rate and the concentration of the liquid in the 

radwaste tank, a release rate from the tank will be established which 

will not exceed applicable standards in the discharge pipe prior to 

release to the unrestricted area. A set point will be established on 

a radiation monitor downstream of the tank discharge line which will 

cause automatic isolation if the concentration in the line exceeds the 

previously established value. In addition, a sequential-type sampler 

will continuously sample the effluent and be analyzed periodically to 

ensure that all other systems are functioning properly. When considering 

these plant safeguards, the reservoir monitoring frequency is believed 

to be adequate.  

Buildup of radioactivity in Gunters

vill Reservoir is not expected; however, if it does occur it will occur 

slowly over a'long period of time. The frequencies established in the 

present program will be satisfactory to detect this gradual effect.  

Possible leakages will be detected by the plant effluent monitoring 

system.
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(b) Fish - Radiological 

monitoring will be accomplished by analyses of composite samples of 

adult fish taken from each of three contiguous reservoirs--Nickajack, 

Guntersville, and Wheeler.  

No permanent sampling stations 

have been established within each reservoir; this reflects the movement 

of fish species within reservoirs as determined by TVA data from the 

Browns Ferry Nuclear Plant preoperational monitoring program. Three 

species, white crappie, channel catfish, and smallmouth buffalo, will 

be collected as representative commercial and.game species. For 

each of the following composites, sufficient amounts of fish will be 

collected in each reservoir to yield from 250 to 300 grams oven-dry 

weight for analytical purposes: 

Flesh - white crappie 

Flesh - smallmouth buffalo 

Flesh - channel catfish 

Whole fish - smallmouth buffalo 

All samples will be collected quarterly and analyzed for gamma, gross alpha, 

and gross beta activity. Concentrations of Sr-89 and Sr-90 will be 

determined on the whole fish and flesh of smallmouth buffalo only. The 

composite samples will contain approximately the same quantity of flesh 

from each of the fish. For each composite a subsample of material will 

be drawn for counting.  

(c) Plankton - For radiological 

analyses, net plankton samples will be collected at three stations by 

vertical tows with a one-half-meter net (pore size, 80 microns). For 

analytical accuracy, at least 50 grams (wet weight) of material is
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desirable and collection of such amounts will probably be practical 

only during the period April through September because of seasonal 

variability in plankton abundance. Samples will be analyzed for ganma, 

gross alpha, and gross beta activity, and for Sr-89 and Sr-90 content.  

() Sediment - Sediment samples 

will be collected from Ponar dredge hauls. Gamma, gross alpha, and gross 

beta activity and Sr-89 and Sr-90 content will be determined in samples 

collected from three stations.. Each sample will be a composite obtained 

by combining equal volumes of sediment from at least three dredge hauls 

collected at a point from each station.  

(e) Aquatic macrophytes - Samples 

of at least 50 grams (wet weight) of aquatic macrophytes will be 

collected from both right and left overbanks at each of the three 

stations. Aquatic macrophytes will be analyzed for gama, gross alpha, 

and gross beta activity and for Sr-89 and Sr-90 content.  

(f) Bottom fauna - Asiatic clams 

will be collected from inplace biomonitoring units at three stations 

and analyzed for gamma, gross alpha, and gross beta activity. The 

Sr-89 and Sr-90 content will be determined on the shells only. A 50-gram 

(wet weight) flesh sample should provide sufficient activity for 

counting.  

(5) Domestic water supplies monitoring 

Domestic water supplies, such as small surface streams and wells, will 

be sampled and analyzed. Well water will be obtained from at least four 

farms located within five miles of the plant, and from one at some 

greater distance to serve as a control for monthly laboratory analysis.  

Public water supplies within 10 miles downstream of the plant discharge will
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be sampled. continuously and analyzed monthly for gross beta, tritium, 

and at least 10 specific gamma-emitting radionuclides.  

(6) uality Control - The' quality control 

program now in effect with the Alabama Department of Public Health 

Radiological Laboratory and the Eastern Environmental Radiation Facility, 

Environmental Protection Agency, Montgomery, Alabama, will be expanded 

to include samples from Bellefonte Nuclear Plant in order to assure the 

accuracy of analytical methods. Samples of air, water, milk, vegetation, 

and soil collected around the plant are forwarded to these laboratories 

for analysis. Results are exchanged for comparison.  

7. Estimated increase in annual environmental 

radioactivity levels and Dotential annual radiation doses from principal 

radionuclides - Environmental radioactivity levels due to releases to 

unrestricted areas from the Bellefonte Nuclear Plant will be so low 

that the radiation doses to man will be less than the variations in 

the natural background radiation dose. However,.TVA has calculated 

the expected increase in radioactivity levels and potential radiation 

doses to the population as a result of these .low-level releases.  

(1) Radionuclides in liquid effluents 

The following doses are calculated for exposures to radionuclides 

routinely released in liquid effluents: 

1. Doses to man 

a. From the ingestion of water 

b. From the consumption of fish 

c. From water sports 

2. Doses to terrestrial vertebrates from the consumption 

of aquatic plants 

3. Doses to aquatic plants, aquatic invertebrates, and fish
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The organisms and pathways that are con

sidered in this report are those that are judged to be the most sig

nificant because of species., habitat, diet, or patterns of living.  

Conservative assumptions are applied in these analyses which should 

result in overestimation of the doses.  

Internal doses are calculated using 

methods outlined by the International Commission on Radiological 

Protection which describe international retention of radionuclides 

with a single-exponential model. This model is used for estimating 

the doses to the bone, G.I. tract, thyroid and total body of man 

from ingestion of water and consumption of fish and for estimating 

the doses to terrestrial vertebrates from the consumption of green 

algae. For calculating the internal doses to aquatic organisms it is 

assumed that an equilibrium exists between the activity concentrations 

in the water and those inside the organisms.  

External doses are estimated using either 

an infinite or a semi-infinite, homogeneous-medium approximation 

depending on whether the organism is considered to be immersed in or 

floating on the water.  

A more detailed discussion of the ana

lytical methods used in calculating these doses and a detailed listing 

of the results are given in Appendix H.  

(2) Radionuclides in gaseous effluents 

The following doses to humans living in the vicinity.of the Bellefonte 

Tuclear Plant are calculated for routine releases of radioactive gases: 

1. External beta doses 

2. External gamma doses
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3. Thyroid doses due to inhalation of radioactive iodine 

4. Thyroid doses due to concentration of radioactive iodine 

in milk produced near the site 

The external beta and gamma doses to 

terrestrial plants and animals are considered to be of the same magnitude 

as the doses estimated for humans.  

The gaseous effluents are released from 

vents located near the top of the plant buildings. Dilution of the 

gaseous effluents will take place due to diffusion and turbulent mixing 

as the gases travel downwind from the point of release. The downwind, 

ground-level concentrations of radionuclides are determined using a 

sector-averaged diffusion equation and meteorological data estimated 

for the Bellefonte site.  

External beta and gunma doses are computed 

using semi-infinite cloud, immersion dose models. Iodine inhalation 

doses are calculated by assuming that these doses are proportional to 

the ground-level concentration and the receptor breathing rate. Iodine 

ingestion doses are calculated by assuming that they are proportional 

to the rate of iodine deposition on pasturage, the concentration of 

iodine in milk, and the milk consumption rate of the receptor. Studies 

show that the iodine milk pathway is the principal food chain pathway 

for halogen and particulate releases.  

A more detailed description of the ana

lytical methods used in calculating these doses and a detailed listing 

of results are given in Appendix I.  

(3) Summary of radiological impact 

Table 2.4-13 summarizes the radiation doses salculated.for releaseenot
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radionuclides in gaseous and liquid effluents during normal operation 

of the Bellefonte Nuclear Plant. The predicted cumulative radiological 

impact on the Tennessee River from operation of the Watts-Bar, Sequoyah, 

and Bellefonte Nuclear Plants and Oak Ridge National Laboratory is 

discussed in Appendix J. The external radiation dose from outside 

liquid storage tanks is also shown and is discussed in Appendix K.  

A comparison of doses resulting from the 

operation of the Bellefonte Nuclear Plant to those occurring from 

natural radioactivity assists in placing the doses from Bellefonte in 

perspective. Near the plant site the average annual dose from naturally 

occurring external sources of radiation is 125 mrem (Table 2.-14).  

An individual receives an additional dose of approximately 20 mrem per 

year from naturally occurring internal sources. Therefore, the average 

total dose from natural radioactivity in the vicinity of the Bellefonte 

plant is approximately 145 mrem per year. Individual doses vary widely 

around this average value because of local differences in the concen

trations of terrestrial radioactivity and because of variations in 

dose rates within different types of buildings. Large variations are 

also observed between different areas within the United States because 

of.the dependence of cosmic ray dose rates on altitude and gsomagnetic 

latitude. Due to these variations, the annual total-body doses to 

individuals in the United.States from natural radioactivity range from 

approximately 110 mrem to 240 mrem.  

A hypothetical individual at the site 

boundary would receive a maximum annual dose of about 2 mrem from the 

normal operation of the Bellefonte Nuclear Plant. it is assumed that
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this individual stands in the open at the highest dose point on the 

site boundary for 24 hours a day, 365 days per year. The maximum 

dose to the hypothetical individual is about 1 percent of the dose from 

natural background radiation. The maximum dose to an actual individual 

should be significantly less than the dose to the hypothetical 

individual.  

The population dose within 50 miles of 

the Bellefonte site from naturally occurring radioactivity is estimated 

to be approximately 240,000 man-rem in the year 2020 (Table 2.4-14).  

The population dose in the year 2020 due to normal operation of the 

Bellefonte Nuclear Plant is calculated to be 12 man-rem (Table 2.4-13), 

which is less than 0.005 percent of the dose to the population within 

50 miles from natural background radiation. Because population groups 

beyond 50 miles were considered in dose estimates for radionuclides 

in liquid effluents the population dose due to operation of the 

Bellefonte Nuclear Plant is actually less than 0.005 percent of the dose 

to the same population due to natural background radiation.  

TVA has evaluated the potential radiation 

dose from.a broad spectrum of possible pathways of exposure. It should 

be emphasized that it is possible to theoretically calculate an environ

mental radioactivity level or potential radiation dose that is minutely 

small. The dose calculated in this evaluation is only a. small fraction 

of the dose from the natural background radiation and is, in fact, 

much less than the variations in natural background radiation doses.  

It is concluded that the Bellefonte Nuclear Plant will operate with no 

significant.risk to the health and safety of the public.
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Table 2.4-1 

BELLEFONTE AVERAGE REACTOR COOLANT ACTIVITY 

(Based on Table 2.4-3 Assumptions) 

Isotope Average Activity (gCi/gm) 

Br-84 o.841 x lo2 
Br-85 0.111 x 
Kr-85m 444 x 100 
Kr-85 0:571 x 101 
Kr-87 0.260 x 100 
Kr-88 0.809 x 100 
Rb-88 0.807 x 100 
Sr-89 0.9638 x 10 
Sr-90 0.281 x lo 
Sr-91 0.788 x lo-2 
Sr-92 0.264 x 102 
Y-90 0.172 x 103 
Y-91 0.528 x 10
Mo-93 0.412 x 100 
Ru-106 0.373 x 10 
Xe-131m 0:128 x 100 
Xe-133m o.414 x 100 
Xe-133 0.248 x 10 
Xe-135m 0.203 x 100 
Xe-135 0.964 x 10: 
1-129 0.936 x 10 

1-131 0.730 x 100 
1-132 0.393 x 100 
1-133 0.979 x 100 
1-13.4 0.122 x 100 
1-135 0.544 x 100 
Cs-134 0.392 x 1 
Cs-136 0.238 X-10 
Cs-137 0.903 x 10
Cs-138 0.217 x 100 
Ba-137m 0.252 x 101 
Ba-139 0.234 x 102 
Ba-140 0.126 x 102 -2 
La-1o 0.435 x 10 
Ce-144 0.101 x 10
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Table 2.4-2 

ESCAPE RATE COEFFICIENT UTILIZED IN ESTIMATING 

REACTOR COOLANT ACTIVITY OF THE BELLEFONTE NUCLEAR PLANT 

Isotope Escape Rate Coefficient (sec) 

Kr 6.5 x 108 
Xe 6.5 x 108 
Br 
Rb 1.3 x 10 

I8 1 1.3 x 
CS 1.3 x 10 
Mo 2.0 x 10 
Te 2.0 x 
Ru 2.0 x 109 
Se 1.0 x 109 
Te 1.0 x 109 
Sr 1.0 x 101 
Ba 1.0 x 101 -12 

All ther 1.6x 10
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Table 2.4-3 

BASES FOR THE DETERMINATION OF REACTOR COOLANT ACTIVITY 

(1) Fuel which represents 0.25 percent of the core power is assumed 
to be defective.  

(2) The activity of the core is determined by way of the model and 
equation presented in TID-18844.  

(3) The activity is based on a load-following operation of both 
units with daily load swings from 100 percent power to 50 per
cent power to 100 percent power for the first 254 days of a 
292-day equilibrium cycle, and base-loaded thereafter.  

(4) A load factor of 84 percent is utilized that includes a refueling 
outage which results in 1.05 equilibrium cycles per unit per 
year.  

(5) The tritium release is based on the reactor coolant concentration 
being limited to a maximum of 2.5 PCi/cc (assuming density 
1 gn/cc). The tritium release is essentially all HT and is 
based on bw equilibrium constant of 2.13 for the reaction 
H 20 + HT > HTO + H2 .  

(6) The escape rate coefficients of the isotopes contained in the 
defective fuel are those presented in Table 2.4-2. These 
coefficients apply to the total activity of the isotope in the 
fuel pin (fuel and gap).

.f
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RADIOACTIVE WASTE QUANTITIES

Waste Source
Quantity (dual 
plant), ft3/yr

Assumptions and 
Comments

Liquid Wastes 

Tritiated Waste 

Miscellaneous system leakage 

Sluicing of ion exchange resins 

Regeneration of deborating 
demineralizers 

Sampling and laboratory drains 

Filter backwash 

Subtotal 

Nontritiated Waste 

Miscellaneous system leakage 

Spent fuel cask decontamination 

Sample drains

Subtotal

Chemical Waste 

Laboratory drains 

Decontamination drains 

Subtotal 

Detergent Wastes 

Laundry drains 

Shower and sink drains

Subtotal

Total Liquid Discharged

5,800 

2,800 

18,200 

4,700 

,1 ,200 

32,700 

5,800 

50,000 

1,100 

56,900 

5,800 
1,000 

6,800 

28,800 

28,800 

57,600 

121,300

5 gal/h leakage 

14 transfers/yr at 
200 ft3 each 

14 regenera ions/yr 
at 1,300 ft" each 

20 samples/day at 
5 gal/sample 

20 backwashes/yr 
at 30 ft3 each 

All tritiated waste 
recycled 

5 gal/h leakage 

30 decontan4nations/yr 
at 1,60 each 

4 samples/day at 
5 gal/sample

500 items at 2 ft 3 each 

600 gal/day 

20 showers/day at 
30 gal each 

(sum of nontritiated, 
chemical, and detergent 
wastes)
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Table 2.4-4 
(continued) 

RADIOACTIVE WASTE QUANTITIES

Waste Source
Quantity (dual 
plant), ft3/yr,

Assumptions and 
Comments

Gaseous Wastes

Reactor coolant degassing

Startup expansion and dilution 

Lifetime shin bleed and 
transient xenon control 

End of fuel cycle 

Start of fuel cycle 

Pressurizer venting 

System venting following refueling 

Miscellaneous 

Total Gaseous Wastes 

Solid Wastes 

Spent purification and other 
demineralizer resins 

Spent deborating demineralizer resin

Evaporator bottoms

Miscellaneous

2,700 

66,000 

4,000 

1,400 

6,000 

12,500 

1,800

Degas at 30 std cc 
H2 per kg water 

4 cold startups per 
fuel cycle 

Daily load swings of 
50% through 90% of 
fuel cycle 

Degas H2 from reactor 
coolant before refueling 

N2 displaced with H2 
in makeup tank 

Vent once per week 
(primarily H2) 

N2 displaced as system 
refined after refueling 

Degas misc liquids such 
as laboratory samples 
or system leakage

94,4oo

670

1,750

900

Change twice yearly 
and as required 

Change as required 

Liquid wastes concen
trated to 20 wt % solids 

1-1/2 55-gal drums per 
week plus 300 ft 3 per 
refueling period

Total Solid Wastes 3,360
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Table 2.4-5 

ESTIMATED AMOUNTS OF RADIOACTIVITY .IN LIQUID RELEASES

Origin of Release 

Liquid waste disposal system 

Processing condensate demineralizer spent regenerants 

Secondary system liquid leakage

*o.670 x 10

Release, 
Curies/yr 

0.670(0)* 

0.260(0) 

0.200(-4)
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Table;2.4-6 

ESTIMATED SOURCES OF RADIOACTIVITY.RELEASED TO THE ENVIONMENT 
DURING 08 YAR'S OPERATION OF TWO UNITS

Liquid Releases (Curies)Isotope 

Br-84 
Br-86 
Kr-85m 
Kr-85 
Kr-87 
Kr-88 
Rb-88 
Sr-89 
Sr-90 
Sr-91 
Sr-92 
Y-90 
Y-91 
Mo-99 
Ru-lo6 
Xe-132m 
Xe-133m 
Xe-133 
Xe-135m 
Xe-135 
1-129 
1-131 
1-132 
1-133 
1-134 
1-135 
cs-134 
cB-136 
Cs-137 
Cs-138 
Ba-137m 
Ba-139 
Ba-14o 
La-140 
Ce-144 
Cr-51 
Mn-54 
Fe-59 
co-58 
co-60 
Zr-95 

Trition

Gaseous Releases (Curies)

o.69(-7) 
0.62 (-8) 
0.0 
0.0 
0.0 
0.0 
0.45(-6) 
o.88(-3) 
0.92 -4 
0.27 -6 
0.26 -7 
0.82 -5 
0.58 -3 
0.31 -1.  
0.10 40) 
0.0 
0.0 
0.0 
0.0 
0.0 
0.31 -7) 
0.11 +0 
0.39 -5 
0.30 -1 
0.11 -5 
0.32 -4 
0.11 +0 
0.49 -2) 
0.28 +0 
0.1-5 
0.25(+0 
0.39 -7) 
0.91 -4) 
0.20 -3) 
0.25 -3) 
0.58 -3) 
0.97 -4) 
0.78 -4) 
0.45 -2 
0.29 -2 
0.58 -2 

0.93(+0) 

0.2800(+3)

0.97(-5) 
0.2o(-7) 
0.33(+2) 
0.1 (+4) 
0.197(+2 

0.12 -3 
0.82 -9 
0.13 -6 
0.6 -7 
0.28 -9 
0.16 -7 
0.12 -41 
0.62 -5) 
0.6#6 (+ 
0.326 (2) 
0.1971( ) 
0.90(+1) 
0.762(+2) 

0.49 -3 
0.12 -2 
0.19 -3 
o.64 -3 
0.11 -5) 
0.73 (-6) 
0.63 -5 
0.50 -5 
0.62 -5 
0.35 (-6) 
0 0.36 -7) 

0.3 -7) 
0.29 -8) 
0.49 -7) 
0.56 -8 
0.56 (-8) 
0.29 -6 
0.16 -6) 
0.39 -6) 

0.38 (+4) 

0.300(+3)

Total
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Table 2.4-7 

ESTIMATED AMOUNTS OF RADIOACTIVITY IN GASEOUS RELEASES

Curies/year
Sources 

Containment purge 

Instrument room purge 

Purification and makeup system 
gases vented to ABVS 

Waste gas decay tank venting 

Steam leakages 

Turbine gland sealing system leakage 

Condenser offgases 

Feedwater leakage

Iodine-131 

0.10 (-4) 

0.375(-6) 

0.880(-3) 

o.420(-3) 

o.14 (-5) 

o.121(-4) 

0.121(-4) 

0.204(-8)

Noble Gases* 

0.865(+2) 

0.714(-1) 

0.123(+4) 

o.167(+4) 

0.451(-3) 

0.839(-0) 

0.839(+3) 

0.128(-8)

*Noble gases include: Kr-85m, Kr-85, Kr-87, Kr-88,.Xe-13lm, Xe-133m, 
Xe-133, Xe-135m, Xe-135



Table 2.4-8 

ESTIMATED ANNUAL GASEOUS RELEASE FROM THE WASTE GAS DECAY TANKS

Isotope 

Krypton-85 

Xenon-131m 

Xenon-133 

Iodine-129 

Iodine-131 

Strontium- 8 9 

Cesium-137 

Tritium

Half-Life 

10.57 y 

12 d 

5.27 d 

1.7 x 107 y 

8 d 

53 d 

37 y 

12.33 y

Annual Release, Curies 
60-Day Decay 1-Year Decay 

1,554 1,470 

54 1.3 x 106 

64 2.3 x lo 

4.4(-9) 4.4 x lo 

4.2(-4) 1.5 x 10-15 

1.2(-4) 2.3 x 10-6 

3.7(-6) 3.6 x 1

47 45
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Table 2.-9 

Environmental Radiological Surveillance Program 

Bellefonte Nuclear Plant

Criteria and 
Sampling Locations

Collection.  
Frequency Analysia/Counting

I. Atmospheric 

A. Air 

1. Particulate 

2. Radiolodine 

B. Fallout 
C. Rainwater 

II. Reservoir 

A. Water 

1. Municipal 
(public 
supplies) 

2. Reservoir 
(dissolved 
and total) 

3. Aquatic Biot.  

1. Fish (buffalo, 
crappie and 
catfishi 

2. Shellfish 
(Asiatic 
e1ams) 

3. Aquatic 
Macrophytes 

14. Plankton

C. Sediment

III. Terrestrial 

A. Soil, 
3. Vegetation 

1. Pasturage 
and grass 

2. Food crops 

C. Milk 

D. Well water 

Z. Direct radiation

Filter paper at 10 locations 

Charcoal filter at 10 locationa 

Gumed acetate at 10 locations 
Sam as locations indicated in 
I.A.1 

All public water supply intakes 
within 10 miles upstream and 
downstream of the plant 
Continuous samples from three 
locations; one above, one below, 
and one at plant site 

Nickajack, Guntersville, and 
Wheeler reservoirs 

Three locations 

Three locations 

Three locations

Three locations

Atmospheric monitoring locations

Weekly 

Weekly 

Monthly 
Monthly

Gross beta 
(gam scan monthly) 
1-131 

Gross beta 
Gross beta, Bomma scan, 
Br-89, Sr-90, 5-3

Monthly 
Quarterly 

Analyzed 
Monthly 

Quarterly 

Quarterly 

Quarterly 

Quarterly 

Quarterly 

Quarterly

Selected dairy farms within 10-mile Monthly 
radius of plant 
10 atmospheric monitoring stations Quarterly 

Within 10-mile radius of plant Semiannually

Selected dairy farms within 
10-mile radius of plant 
Selected farms within 5 miles 
of plant 
TLD's at remote and perimeter 
monitors

Monthlyf 

Monthly 
Quarterly 
Quarterly

Gross beta, gama scan, 
5-3 

Gross beta, gamn scan, 
Sr-89, Sr-90, H-3 

Gross beta, gross alpha,b 
gama scan, Sr-89, Sr-90 

Gross beta, gross alpha, 
gamma scan, (Sr-89, Sr-90 
shells anm.y) 
Gross beta, gross alpha, 
gama scan, Sr-89, Sr-90 
Gross beta, gross alpha, 
gam scan, Sr-89, Sr-90 

Gross beta, gross alpha, 
gama scan, Sr-89, Sr-90 

Gross beta, gama scan 

Gross beta, gama scan, 
Sr-89, Sr-90 e Gross beta, total alpha, 
gamma scan, Sr-89, Sr-90 
Gross beta, total alpha, 
gam scan, Sr-89, Sr-90 

Gem scan, Sr-89, Sr-90, 
1-131 
Gross beta, gama scan 

Dose datermination

The gma scan will include specific analyses of a least 10 gamm-emitting isotopes except for milk samples 
which will be alrzcd for four isotopes.  
Aliquzot of prepared sarple counted directly for alpha.  
Soil is collected over a two-square-foot area one inch in.depth.  
Vegetation samples are collected such that there are sufficient quantities for eapropriate. analysis after 
necescary preparation.  
Heavy metals separated as a part of the Sr-89, Sr-90 separation process are precipitated, filtered, and 
counted for alpha.  
After the plant begins operation milk samples will be taken weekly when cows at i an pasture.

a.  

b.  
C.  
d.  
.  

e.



2.4-51 

Table 2.4-lo 

TYPES AND LOCATIONS OF.BIOLOGICAL SAMPLES COLLECTED 

FOR PREOPERATIONAL AND OPERATIONAL RAD ANALYSIS 

IN GUNTERSVILLE RESERVOIR IN RELATION

TO THE BELLEFONTE NUCLEAR PLANT

TRM Station 

396.8

391.2 

388.0

Benthic 

Planktonab Fauna 

2 2

2 

2

2 

2

Aquatic 

Macrophytes d 

2 

2 

2

Vertical tows.  
Replicate samples.  
Replicate samples of Asiatic clam flesh taken from inplace biomonitoring 
units.  
Aquatic macrophytes will be collected on both overbanks.  
Samples will be collected from Nickajack, Guntersville, and Wheeler reservoirs.

Sediment 

2

e 
Fish

2 

2

a.  
b.  
c.  

d.  
e.
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Table 2.4-11 

RESERVOIR WATER SAMPLES COLLECTED TO MONITOR PREOPERATIONAL 

AND OPERATIONAL RADIOLOGICAL CONDITIONS IN GUNTERSVILLE 

RESERVIOR IN RELATION.TO THE BELLEFONTE NUCLEAR PLANT

TRM Station 

396.8 

392 a 

397.5 

380.4 

365.5

Distance from 
Left Bank 

(Normal Full Pool Elev.) 
Feet Percent 

2,000 71 
2,400 86 

(To be determined) 

1,300 34 
3,400 88 

500 12 
2,900 72 

4,400 50

Depths for Water 
meters

1, 

1, 

1, 
1.  

1, 

1,

8 

8 

4, 8 

9 

11

a. This station will be located 500 feet downstream from the point of 
release.
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Table 2.4-12 

RESERVOIR MONITORING RADIOLOGICAL ANALYSES

Type Sample Analysesa

Ga abscan, gross 
Sr

alpha, gross beta, Sr89 and

Gamma scan, gross alpha, gross beta, Sr and Sr90

Water 

Plankton 

Macrophytes 

Benthos

Gamma scan, gross 
and tritium

89 90 
alpha, gross beta, Sr and Sr

Gamma scan, gross alpha, gross beta, 

Gamma scan, gross alpha, gross beta, 

Gamma scan, gross alpha, gross beta, 
will be determined on shells only

Sr8 and Sr 90 c 
89 90c 

Sr 8 and Sr 

89 90 
Srand Sr

All samples will be collected and analyzed on a quarterly frequency.  

a. The activity of 13 gamma-emitting radionucl es will te determined 
with a multichannel gamma spectrometer. Sr and Sr will be 
dermined9 0y appropriate radiochemical techniques.  

b. Sr and Sr concentrations will be determined on the whole fish 
and flesh of smallmouth buffalo only, which will be composed of 
individuals as nearly equal in size as possible. The composite 
samples will contain an equal quantity (approximately) of flesh 
from each of the six fish of the species. From each composite a 
subsample of at least 50 to 100 grams (net weight) will be drawn 
fog 9counti.  

c. Sr and Sr will be determined if there is adequate sample. At 
least 50 grams must be obtained for analytical accuracy. Samples 
will be collected twice annually during periods of greatest abundance.

Fish 

Sediment
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Table 2.4-13

SUMMARY OF RADIOLOGICAL IMPACT ON ANNUAL BASISab

Normal Operation

Proposed 
10 CFR 50 

Appendix I Guides

A. Liquid Effluents 

Activity released

Average concentration 
before dilution in the 
Tennessee River 

Maximum human organ doses 

1. bone 
2. G.I. tract 
3. thyroid 
4. skin 
5. total body 

Human population doses 
within the Tennessee 
Valley region

3 
1.5 (- 8 )c vCi/cm

2.1 
1.4 
3.3 
4.3 
3.9

(-2) 
(-2) 
(-2) 
(-2) 
(-2)

mrem 
mrem 
mrem 
mrem 
mrem

2.0 (-8) VCi/cm3

5 
5 
5 
5 
5

mrem 
mrem 
mriem 
mrem 
mrem

bone 
G.I. tract 
thyroid 
skin 
total body

Maximum dose to 
terrestrial vertebrates 

Maximum doses to aquatic 
organisms

1. plants 
2. invertebrates 

3. fish

8.5 
3.5 
120 
0.4

mrad 
mrad suspended 
mrad benthic 
mrad

a. Table excludes tritium. Doses due to release of tritium in liquid -3 
effluents are 3.0 x 10 mrem and 0.68 man-rem. Doses due to releases 
of tritium in gaseous effluents are 0.16 mrem and 1.0 man-rem.  

b. Releases for two units operating at full power with 0.25 percent failed 
fuel.  

-8 c. 1.5 x 10.

0.93 Ci 10 Ci

1.  
2.  
3.  
4.  
5.

6.6 
4.7 
7.4 
5.2 
5.0

man-rem 
man-rem 
man-rem 
man-rem 
man-rem

160 mrad
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Table 2.4-13 (continued)

B. Gaseous Effluents 

1-131 concentration at 
site boundary 

Maximum individual doses 

1. inhalation at site 
boundary (thyroid) 

2. consumption of milk 
from nearest dairy 
farm (thyroid) 

3. external exposure at 
site boundary (86y) 

Population doses within a 
50-mile radius 

1. inhalation (thyroid) 

2. consumption of milk 
(thyroid) 

3. external exposure (86) 

C. Direct Gamma Radiation from 
Liquid Storage Tanks 

D. Maximum Annual Dose tod 

Any Individual 

E. Maximum Population Dose d

Normal Operation 

4.4 (-16) iCi
cc 

1.7 (-2) mrem 

4.5 (-2) mrem

1.7 mrem

Proposed 
10 CFR 50 

Appendix I Guides 

1.0 (-15) VICi cc 

5 rem 

5 mrem 

10 mrem

4.2 (-2) man-rem

3.3 

7.9

(-1) man-rem 

man-rem

2.8 (-2) mrem

1.7 

1.2

mrem 

(+1) man-rem

d. Skin dose. Thyroid dose is of about the same magnitude as skin dose.
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Table 2.4-i4 

DOSES FROM NATURALLY-OCCURRING BACKGROUND RADIATION

Individual Doses (mrem)

Externala 

Internalb 

Total

125 

20 

145 mrem

Population Dose (man-rem)

c 0.145 rem x 1,650,000 people =240,000 man-rem

a. Measured by TVA personnel 
b. Principles of Radiation Protection. K. Z. Morgan and J. E. Turner, eds.  

New York: John Wiley and Sons, Inc., 1967, p. 10.  
c. Estimated population within a 50-mile radius of the Bellefonte Nuclear 

Plant in the year 2020.
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2.5 Nonradioactive Discharges - It is TVA's policy to keep the 

discharge of all wastes from its facilities at the lowest practicable 

level by using the best and highest degree of waste treatment available 

with existing technology, within reasonable economic limits.  

A description of the potential sources and amounts of non

radioactive discharges which have been identified is given in this 

section, along with a description of the specific treatment of these 

potential sources.  

1. Chemical discharges - The Bellefonte Nuclear 

Plant chemical discharge system is shown in schematic representation 

in figure 2.5-1. The sources of these chemicals and the maximum 

expected quantity of resulting chemical end products that could be 

discharged are summarized in Table 2.5-1. The proposed blowdown 

diffuser will be designed to mix the blowdown with 9 equal parts of 

reservoir water. On this basis the average and maximum expected chemical 

concentrations in the discharge pipe and in the reservoir after initial 

jet mixing are shown in Table 2.5-2. The tables were generated using 

conservative assumptions for chemical usage and solids concentrations in 

the cooling towers. The computations show that even under adverse 

conditions and using conservative assumptions, chemical discharges to the 

environment will be very small.  

(1) Cooling tower blowdown and drift - The 

normal blowdown rate from the cooling towers will be approximately 

7h ft3/s during periods of high evaporation. This will maintain a 

condenser cooling system solids concentration of about twice the 

reservoir solids concentration. Blowdown will be returned to the river 

through a diffuser system designed to (1) provide good diffusion and 

(2) to minimize environmental impacts due to disturbance of aquatic life 

during construction and operation of the plant.
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As described in Section 2.6, Heat 

Dissipation, short periods of no flow at the Bellefonte site occur 

rather often, but the duration of no flow is relatively short. As 

also discussed in section 2.6, the blowdown diffuser will continue 

to entrain river water for some portion of this low flow period and 

cooling tower blowdown will be discontinued when there is insufficient 

riverflow to provide proper dilution of the blowdown. If the 

blowdown is discontinued during a 5-hour period, dissolved solids con

centrations in the cooling water circuit will rise, but are not expected 

to exceed three times their reservoir concentrations.  

If blowdown is discontinued for about 5 

hours, the chemical concentration factor of the cooling system would 

increase from about 2 to 3. Resumption of blowdown at T4 ft /s will 

gradually reduce the concentration factor back to about 2. The trace 

metal concentrations calculated to occur in (1) the cooling tower 

blowdown and (2) in Guntersville Reservoir at the edge of the jet mixing 

zone are presented in Table 2.5-5. Also shown in the table are the 

applicable effluent guidelines.  

In the trace metal analysis, no 

distinction has been made of element state or form. For conservatism, 

all forms are considered as being available to the biota which would 

not be the case in nature as discriminatory limits are determined by 

the state or form of the element as presented to an organism. Data 

on trace metals are limited. Water quality data from EPA for 1962 

to 1967 are shown in Table 2.5-5. Data on trace metals in sediment for
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1972 are shown in Appendix B as part of the sediment analyses for 

ecological baseline information on fish and other aquatic life.  

These trace metal concentrations, or 

higher concentrations in the future, are not expected to have more 

than a local impact that may or may not be reflected in the biota. The 

degree of impact will depend on the organic content, the suspended solids 

concentration, and the turbidity of the water. It also depends on the 

type of sediment the organisms inhabit.  

It is anticipated that a biological control 

method might have to be used at the plant to control growth of fauna or 

flora in the main condenser cooling system. The selected method of 

treatment would be injection of chlorine. If chlorine is used, it will 

be fed for one hour per day to maintain a maximum of 0.5 mg/l residual 

at the condenser outlet during feed periods.  

The National Water .Quality Laboratory has 

stated that intermittent (2 hours per day) discharges not exceeding a 

concentration of 0.05 mg/1 residual chlorine in the receiving water 

"should not result in significant kills of aquatic organisms nor 

1 
adversely affect the aquatic ecology." With the diffuser system at 

Bellefonte, a 9 to 1 dilution will insure that the residual chlorine 

concentration will not exceed 0.05 mg/l.  

Cooling tower drift is not expected to 

exceed .25 ft 3 s. This amount of drift would result in an average 

discharge of solids of about 230 lb/d. Essentially all of the drift
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is .expected to fall within 1,000 yards of the towers.2 No significant 

environmental impacts will occur since no area outside the plant area 

would receive significant quantities of drift.  

(2) Cooling tower makeup and essential 

raw cooling water systems - If faunal or floral populations develop in 

either the condenser cooling system or the essential raw cooling water 

system a biocide will.probably be used. The upstream Widows Creek 

Steam Plant, however, has had no fouling problems with any biological 

forms and does not treat its cooling systems. Acrolein, an unsaturated 

aldehyde, would probably be fed into the cooling tower makeup stream and 

into the essential raw cooling water system should a problem exist.  

The principal organism that creates fouling 

problems in cooling systems in the Tennessee Valley is the invasion species, 

Corbicula manilensis, the Asiatic clam. Experience at operating plants 

indicates a maximum annual problem period of about 120 days in the spring 

and summer when the veliger larvae are in the water. If a problem 

develops, acrolein will be fed into the cooling tower makeup and into the 

essential raw cooling water system one-half hour each day to maintain a 

concentration within the influent streams of approximately 0.2 to 0.3 mg/l 

during feed periods. The two systems'-flows will be added as makeup water 

to the main condenser cooling system upstream of the condensers.  

An acrolein demand of the main condenser 

cooling water of only 0.1 mg/l in one hour3 would be sufficient to deplete 

all the residual acrolein contained in the cooling tower makeup and 

essential raw cooling systems. Since acrolein is volatile, much of it
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would also be readily scrubbed from the cooling system water during its 

first pass through the cooling tower fill.  

Considering only dilution, the maximum 

concentration that would be expected in the main condenser system during 

periods when acrolein is fed simultaneously to both the cooling tower 

makeup and essential raw cooling water systems, would be about 0.02 mg/1.  

This concentration in the cooling tower blowdown discharged through the 

diffuser would result in an acrolein concentration in the river, at the 

edge of the jet mixing zone, of 0.002 mg/i. The 96-hour TLM for fathead 

minnows is reported to be 0.06 mg/i ; for juvenile top minnows the 48-hour 

TLM was 0.24 mg/15 . The concentration in the river resulting from 

dilution alone (within the main condenser cooling system and by the 

diffuser) is about 3 percent of the 96-hour TLM for fathead minnowTs.  

An anticipated acrolein demand in the main 

condenser cooling water and the probability of acrolein scrubbing in the 

cooling towers would add to the conservativeness of the described 

dilution; thus the use of acrolein or an equivalent biocide should 

have no significant wide area adverse impact on the reservoir.  

(3) Water filtration plant - Raw water 

will be processed through a filtration plant for providing water to the 

steam systems makeup demineralizers and other plant uses. The plant will 

have a maximum capacity of 502 gallons per minute for a daily net output 

of 635,000 gallons. This rate will be utilized only prior to unit 

startup and at times of unit outage which will be for a period of about 

12 weeks annually. Annual operational requirements will be about 40 percent 

of the maximum capacity.
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Operation of the water filtration plant 

will require the use of alum, soda ash, and chlorine. Chlorine will be fed 

only to meet the initial raw water demand. The resultant chlorides will 

be removed by the steam systems makeup demineralizers and will be retained 

as combined chlorides in the demineralizer regenerant solutions. Filter 

backwash water and clarifier sludge will contain aluminum hydroxide floc 

and settled solids. These wastes will be diverted to a settling area which 

will consist of two basins for use at alternate times for storage and 

settling. Each basin will be sized for maximum plant output to allow a 

settling time of 2 days for normal backwash rates and four weeks storage 

of anticipated sludge. The supernatant water from the lagoon area will be 

decanted and returned to the inlet of the water filtration plant. As 

necessary, the sludge will be removed and disposed of by burial in compliance 

with applicable standards. Burial or landfill is a commonly accepted method 

of ultimate disposal of waste sludge used by municipal or other industrial 

plants. All disposal will be done in such a manner that environmental 

impacts will be minimal.  

The addition of a coagulation aid may be 

necessary for more efficient operation of the filter plant. Any coagulation 

aid used will be chosen from those approved by the Environmental Protection 

Agency 6and will be used in accordance with manufacturer's recommendations.  

Since a coagulation aid is used to improve the efficiency of the sedimentation, 

its use should result in less use of alum and soda ash with an overall 

result of less environmental impact.  

(4) Steam systems makeup demineralizers - Two 

demineralizer trains, each with a capacity of 150 gallons per minute, will 

be installed for the purpose of supplying demineralized water for primary 

and secondary steam systems makeup and other minor plant uses such as
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equipment decontamination, etc. The two trains will be operated only 

prior to unit startup and at times of unit outage which will be for a 

period of about 12 weeks annually. Normal annual operational requirements 

should be about 25 percent of maximum treatment capability. Based on, 

maximum capacity operation for 12 weeks during refueling and reduced 

capacity operation for the remaining 40 weeks, the expected annual chemical 

additives would be approximately 126,200 pounds of sulfuric acid and 103,100 

pounds of sodium hydroxide.  

Normal procedure for treatment of demineralizer 

wastes is to hold the acid and caustic wastes in a tank, monitor pH, and 

adjust pH by addition of acid or caustic as required, and when neutralized 

the waste is discharged from the plant. At Bellefonte the regeneration 

waste will be passed through a weak cation-anion exchanger which will 

neutralize the waste. It will then be collected in a sump and, after pH 

monitoring and any further pH adjustment required, will.be pumped to the 

cooling tower blowdown stream.  

The weak cation-anion exchanger is charged 

initially with a weakly acidic cation resin which has a negligible salt 

splitting capacity. The neutral salts present do not consume ion exchange 

capacity, but pass through the column unchanged. Typical chemical 

reactions with the weakly acid cation exchanger are as follows: 

Reactions with acid: 

2RNa + H2SO 4 2RH + Na2SO 

Reactions with alkali: 

RH + NaOH + RNa + HOH 

The unit is self-regenerating as long as the process is in balance.  

Backwash for the demineralizer and neutralizer 

will be diverted to the filter plant backwash settling area.
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(5) Main steam system - The main steam 

system utilizes once-through steam generators. Condensate polishing 

demineralizers are employed to control secondary system solids 

concentrations. There will be no steam generator blowdown. Currently it 

is expected that the condensate polishing demineralizers will utilize 

an ammonium-form cation resin. Regeneration of the condensate 

demineralizers will require the use of sulfuric acid, sodium hydroxide, 

and anmonium hydroxide. Regenerant wastes will normally be given the 

same treatment as the steam systems makeup demineralizers regeneration 

wastes. However, during periods of operation with steam generator leaks 

the condensate demineralizers may be radioactive. Under these 

circumstances, the condensate demineralizer regeneration wastes will be 

treated by evaporation and the evaporator distillate recycled for use 

in the secondary system (See section 2.4). The evaporator bottoms 

will be treated as solid radwaste.  

Only hydrazine and ammonia are expected 

to be added to the steam generator feedwater. Feed concentrations 

will be about 15 ug/1 hydrazine and 100 pg/1 ammonia. (Feedwater PH 

will be maintained near 9.4 for system corrosion protection.) The only 

releases of ammonia or hydrazine will be trace amounts by way of the 

condenser vacuum pump air ejectors. These releases will not constitute 

a significant environmental impact.  

(6) Alternative Treatment of Wastes from 

Makeup and Condensate Demineralizers - The spent regenerant solutions 

from the makeup and condensate demineralizers are the source of more than 

90 percent of the nadded" nonradioactive inorganic chemical wastes which 

will originate from the plant. The proposed method for disposing of these
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wastes is to neutralize the regenerant solutions and then discharge 

them to the reservoir through the cooling tower blowdown. This is an 

accepted and widely used method of handling nonradioactive inorganic 

chemical wastes of this type. The expected chemical concentrations 

in the cooling tower blowdown and in the reservoir after mixing are 

summarized in Table 2.5-2. Discharge in this manner will not 

significantly alter the chemical quality of the river nor have 

significant environmental impacts that would affect other water uses.  

As part of its environmental review, TVA 

investigated alternative methods of treating these wastes to determine 

if there were feasible and economically available methods to further 

reduce the already insignificant environmental impact of the proposed 

method of treatment and discharge of these wastes. Basically the 

alternatives considered would treat the spent regenerant solutions from 

the makeup and/or condensate demineralizers by evaporation. The 

evaporator distillate would be recycled within the plant and the 

evaporator bottoms would be disposed of by burial. The alternatives 

considered would achieve two different levels of reduction in discharges.  

However, because two different disposal methods were considered for each 

level of reduction, there were four alternatives considered. The 

alternatives considered are as follows: 

1. The spent makeup demineralizer regenerants, after neutralization, 

would be released through the cooling tower blowdown in the 

same manner as the proposed method. The spent condensate 

demineralizer regenerants would be neutralized then 

evaporated. The evaporator bottoms would be disposed of with 

radioactive wastes in a licensed repository.
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2. Both the spent makeup and condensate demineralizer regenerants 

would be neutralized, then evaporated. The evaporator 

bottoms would be disposed of with radioactive wastes in a 

licensed repository.  

3. The spent makeup demineralizer regenerants, after neutraliza

tion, would be released through the cooling tower blowdown in 

the same manner as the proposed method. The spent condensate 

demineralizer regenerants would be neutralized then evaporated.  

The evaporator bottoms would be disposed of by burial in 

accordance with applicable standards.  

4. Both the spent makeup and condensate demineralizers regenerants 

would be neutralized, then evaporated. The evaporator bottoms 

would be disposed of by burial in accordance with applicable 

standards.  

The performance of alternatives 1 and 3 

and of alternatives 2 and 4 are the same in regard to their impact on the 

aquatic environment. The performance of these two alternative groups are 

summarized and compared with the proposed method of treating and 

discharging these wastes in Table 2.5-3. Alternatives 2 and 4 when 

compared with the proposed method would result in the maximum reduction 

in discharge of the water quality parameters that would be affected by 

theimplementation of the alternatives. The resulting reductions, in 

all cases, are less than the variations between the average and maximum 

concentrations observed to naturally occur at TRM 385.9. When compared 

with the proposed method of treatment and discharge of these wastes, 

no beneficial impacts on the aquatic environment can be identified as
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resulting from the implementation of either of the alternative 

treatment methods. In addition, there would be increased impacts in 

other areas; such as land use, transportation, and resource commitments.  

The economic costs of adding the treatment 

alternatives are summarized in Table 2.5-4. These costs include only 

the costs of evaporator operation, bottoms solidifications (as required), 

transportation, and burial. No capital costs for evaporators and 

related equipment were included in these economic evaluations. Assuming 

all evaporator bottoms to be nonradioactive, then Alternative No. 4 

having an added annual cost of about $81,000 is the lowest cost alternative 

considered that would provide the maximum reduction in the discharge 

of these wastes. Correspondingly, if all the bottoms were assumed 

to be radioactive, then Alternative No. 2 having an added annual cost 

of $342,000 would be the lowest cost alternative. The actual annual cost 

that would be expected with the implementation of either alternative 

2 or 4 would be somewhere between $81,000 and $342,000 depending on 

the relative portion of the bottoms that would be disposed of as either 

nonradioactive or radioactive wastes.  

Since there are no environmental benefits 

that can be identified with the addition of either of the alternatives 

considered, it is concluded that the additional economic costs associated 

with the implementation of any of the alternatives considered cannot 

be justified.  

(7) Component cooling water system - The 

cooling water system, used to cool the components of the primary reactor.  

system during reactor shutdown, is closed forming a double barrier 

between the radioactive primary cooling system and the raw water cooling 

system. Corrosion inhibitors must be used in this intermediate cooling
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system. Tentative plans are to use an amine form inhibitor such as 

ammonia, morpholine, or cyclohexylamine, The concentration within the 

component cooling water system is expected to be about 5 ppm ammonia or 

an equivalent concentration of morpholine or cyclohexylamine. Hydrazine 

will be used as an oxygen scavenger. Its concentration will be about 

5-10 ppm.  

When necessary for maintenance purposes, 

the component cooling water will be drained from portions of the system.  

If possible, the water will be returned to the component cooling water 

system. Otherwise, the water will be processed through the radwaste 

system for recycle or discharge.  

(8) Reactor coolant system - Boric acid, 

lithium hydroxide, and hydrazine will be used in the reactor coolant 

system. Hydrazine will be used only during startup. Letdown from 

this system will be processed as tritium-containing waste and recycled 

for reuse in the plant.  

(9) Auxiliary steam generator blowdown 

Two 100,000-pound-per-hour oil-fired steam generators will be supplied.  

One steam generator will operate continuously and one will operate 

during the heating season and intermittently during the remainder of 

the year. Hydrazine will be added continuously to the feedwater as a 

dissolved oxygen scavenger. The hydrazine concentration in the feedwater 

will be about 10-15 g/1 and within the system is expected to be at less 

than detectable concentrations. Ammonia will be intermittently added 

to the feedwater for pH control. Blowdown rate will vary from about 

5,000 to about 11,000 gallons per day for both steam generators and will 

result in an annual discharge of ammonia of only about 33 pounds. The 

blowdown, which will have a residual ammonia concentration of about
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0.3 mg/i, will be discharged to the sewage system subsurface filter 

dosing tank which discharges to the condenser cooling system makeup 

supply. Iuch of the ammonia will be scrubbed from the cooling water 

in the cooling towers.  

(10) Chemical cleaning during construction 

Chemical cleaning operations prior to unit startup will be conducted in 

such a way as to minimize releases to the reservoir and to ensure that 

any chemicals released have been neutralized and diluted to meet 

applicable standards. These operations are described in Section 2.7, 

Construction E'ffects.  

(11) Miscellaneous - Most.equipment cleaning 

and decontamination operations will be performed with high-pressure 

water and with detergent solutions. A minimum amount of detergent will 

also be used for laundry and similar uses. Treatment will be provided 

to meet the applicable effluent limitations. Treatment and discharge 

of these detergent solutions in this manner are not anticipated to result in 

any significant environmental impacts.  

Some.decontamination operations will involve 

the use of chemicals such as sodium phosphate, sodium permanganate, 

ammonium citrate, alkaline potassium permanganate, and nitric, cirtic, 

oxalic, acetic, and hydrofluoric acids. Although the amounts of such 

chemicals have not been determined at this time, they will not be 

discharged to the reservoir but will be drained to the chemical tank 

:in the radwaste system. The solutions will be neutralized and either 

drummed.directly or processed by evaporation and the concentrates drummed.  

Inputs to the chemical drain tank in the 

radwaste system will consist of laboratory drains and decontamination
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wastes. The principal chemical reagents used in the laboratory will 

include sodium and ammonium hydroxides; hydrochloric, nitric, and sulfuric 

acids; ammonium acetate; and sodium carbonate.  

Before the chemical drain tank is emptied, 

its contents will be analyzed. If the liquid does not contain chemicals 

that would be harmful to evaporator equipment (principally, chlorides and 

sulfides) it will be processed by evaporation. The concentrates.will be 

drummed and the distillate discharged to the reservoir. If the chemical 

drain tank should contain chemicals that would be harmful to the evaporator, 

the contents will.be drummed without further processing. The contents of 

the tank will be released to the reservoir only when analysis shows that 

chemical and/or radioactivity levels are within acceptable limits. It is 

expected that release would be an infrequent event.  

2. Yard drainage system - An area of approximately 

10 acres will be diked to provide a yard drainage pond. Any debris or oil 

which may be spilled and enter the yard drainage system will flow to this 

pond. A deep-level skimming type outflow will be provided so that floating 

debris and oil cannot escape from the pond. This material.will be 

periodically removed from the pond for disposal. Depending on the 

character of the wastes, disposal will be by such methods as reclamation, 

burial, landfill, or burning. Oil will be reclaimed for reuse when 

practicable. If not suitable for reuse, it will be drummed and held onsite 

for later disposal. One possible disposal method under consideration 

is for fuel in one of TVA's fossil-fueled plants.  

3. Transformers and electrical machinery - Some oil 

leakage may occur from bearings and other parts of certain machinery 

inside buildings. The oil will be drained to an oil sump that will have 

adequate capacity to contain all spillage which will be recovered for 

reclamation or disposal.
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In the event of an outside oil spill from the main 

stepup transformer or insulating oil storage tank, the oil spillage will 

be routed to the storm drains and then to the drainage pond. At the 

drainage pond the oil will be recovered for reclamation or disposal.  

Diesel fuel oil for auxiliary boilers and lube oil 

will be stored in tanks in an area which will be depressed below the 

surrounding ground to form a basin of sufficient capacity to retain the 

contents of the enclosed tanks. During periods of.rainfall, some-runoff 

water may accumulate in the basin. A valved low-level discharge pipe 

will be provided for periodic removal of precipitation collected within 

this area and basin contents will be inspected prior to discharge to 

assure that oil will not be released by this mechanism. The valve will be 

maintained in a closed position at all other times to provide for 

retention of oil should the tanks rupture.  

In the interest of fire prevention, indoor transformer 

installations will be either Askarel-filled or dry-type transformers.  

When the former is used, the transformer will be located within a concrete 

basin to contain any possible spillage of this liquid. This will isolate.  

this liquid (which contains polychlorinated biphenyls) from the common 

floor drainage system. Either a separate drain will be provided for 

routing any spillage to a separate storage sump or else the basin will 

be made high enough to hold the entire liquid content of the transformer.  

In either case, spilled liquid will subsequently be drummed for proper 

disposal if not suitable for reuse. Plans are to return the liquid to 

the manufacturer for ultimate disposal.  

4. Sanitary wastes - Extended aeration sewage treat

ment facilities will be provided during the construction period to treat 

the domestic wastes from a peak construction force of approximately 2,500
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persons. Effluent from the plant will be chlorinated before discharge 

to the river. These treatment facilities will be complemented during 

construction by portable-type chemical toilets for use in isolated or 

remote areas of the project site. At the end of construction, these 

initially installed facilities will be removed.  

Secondary treatment facilities with provision for 

chlorination will be provided for the permanent plant. The treatment 

facility will be designed to handle the sewage load for approximately 

300 persons which should be satisfactory for the 170 permanent employees, 

temporary employees, and visitors. During periods when a large temporary 

maintenance force is working at the plant, the permanent waste treatment 

system will be supplemented by portable-type chemical toilets.  

Both construction and permanent sewage systems will 

be operated to prevent untreated effluents from entering the river.  

The effluent from the permanent plant will be discharged to the 

cooling tower makeup system. The design will be in accordance with 

approved sanitation standards applicable to TVA facilities and the 

waste treatment regulations of the Alabama Water Improvement Commission.  

TVA routinely sends plans of its sanitary waste 

treatment facilities to the appropriate state pollution control 

organization for their information and files.  

:5. Gaseous emissions - The oil-fired auxiliary 

6 steam generators are expected to burn a total of about 4.8 x 10 gallons 

per year of No. 2 fuel oil, having a maximum sulfur content of 0.5 

percent.  

The boilers are each rated at 100,000 lb/h steamflow 

with an input rating of about 145 x 106 Btu/h.
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Emissions resulting from boiler operation were 

used to calculate the annual average ambient pollutant concentrations.  

For shorter averaging times (24 hours and less) both units were assumed 

to operate at full capacity,.which results in burning 1,815 gallons/h 

of fuel.  

The following emission rates were used to calculate 

ambient pollutant concentrations: 

Particulates .14.6 lb/h 
Sulfur Oxides 143.0 lb/h 
Carbon Monoxide 0.073 lb/h 
Hydrocarbons 3.68 lb/h 
Nitrogen Oxides 251.98 ton/yr 

The emission will be released through a stack which is approximately 

125 feet above ground level.  

Calculated maximum ambient pollutant concentrations 

resulting from these emissions, together with the applicable ambient 

standards, are given below.  

Averaging Calculated Secondary 
Pollutant Time Concentrations Ambient Standards 

Particulates 24-hour 0.57 ug/m3 150 ug/m 
Sulfur Oxides 24-hour 2.23 x 10 ppm 0.14 ppm 
Carbon Monoxide 1-hour 1.27 x 10 ppm 35 ppm 
Hydrocarbons 3-hour 7.43 x 10_ ppm 0.24 ppm 
Nitrogen Oxides 1-year 7.13 x 10 ppm 0.05 ppm 

This evaluation of the emissions from the auxiliary 

boilers indicates that these emissions will cause a negligible 

environmental impact.  

6. Normal Solid Waste Disposal - The nonradioactive 

solid waste, including sludge from the water treatment plant filters and 

demineralizers, generated at Bellefonte Nuclear Plant will be disposed 

of in a sanitary landfill located on TVA land and operated by TVA in
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accordance with EPA guidelines or in a state-approved sanitary landfill 

on non-TVA land and operated by a municipality, county, or private 

contractor.  

The characteristics of the nonradioactive solid 

waste generated at this installation will be paper, soft-drink cans, glass, 

wood, and garbage. The garbage portion will be relatively small in 

comparison to the quantity of paper present; thus, the moisture content 

of the solid waste will be low. The sludge from the filter plant and 

demineralizers will contain aluminum hydroxide which may be toxic to 

some plants if spread over land; therefore, the sludge will be dewatered, 

mixed with the other nonradioactive solid waste, and disposed of in a 

sanitary landfill. It is estimated that the quantity of nonradioactive 

solid waste will be 30 cubic yards per week plus about an additional 20 

cubic yards of sludge per year. EPA's draft guidelines permit the 

disposal of sludge in a sanitary landfill provided it has been dewatered.  

The scrap metals (other than cans) will be salvaged and sold. Scrap 

lumber will be salvaged for reuse and made available to scavengers when 

it no longer can be used by TVA. Residue from the scavenged scrap 

lumber will be mixed with the other solid waste for disposal in a 

sanitary landfill. This system will be used during construction and 

operation of the completed plant. Used oil will be collected and 

transported to the nearest fossil-fueled plant for disposal.  

Private contractual service for handling solid 

waste is available and some installations on Guntersville Reservoir 

are being served by a private contractor. Economics will determine 

whether TVA or a private contractor operates the collection and 

disposal systems. Adequate storage facilities, based on a minimum 

collection frequency of twice a week, will be provided and transport
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will be in a closed vehicle or container regardless of which method 

is utilized. 'he service provided will be continually monitored by 

TVA to assure conformance to applicable Federal and state regulations.
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Table 2.5-1 

SDOR4Y OF "ADDED" CIEMICAIS AND RESULTING END PRODUCTS

System 

Steam System Water 
Filtration Planta

Steam System Makeup 
Water Demineralizersa 

Natural Minerals Removed 
by Deninebalizers a,c 

Main Steam System Condensate 
Polishing Demineralizers d 

d Main Steam Generator System 

Auxiliary Steam Generator Systea d 

RCW and ERCW
4 

Main Condenser Cooling 0V d

Chemical Treatment 
Source Chemical 

Alum 

A1 2 (SO )3  18 H2 0 

Soda Ash 
N&2 CO 3 

Chlorine 01 

Sulfuric Acid 
H2 SO4 (100%) 

Sodium Hydroxide 
NaOH (100%) 

Sodium Na 
Chloride Cl 
Sulfate S04 

Total Dissolved Solids 

Sulfuric Acid 
H2 5s4 (100%) 

Sodium. Hydroxide 
NaoH (100%) 
Amonia Hydroxide 
NH4 OH (100%) 

Ammonia N3e 
Hydrazine H2 to12 9 

Ammonia NH 3 e 
Hydrazine H2 =H2 

Acrolein (CH, = CRHO)h 

Chlorine (Cl 2 ) 1

Madamn' 

Annual Uce 
lbs 

43,232 

15,596 

5,250 

126,200 

103,087 

2,500 
4,810 
5,760 

3u,900

160,000 

52,500 

33,000 

13,000 

1,900) 

175 
26 

600 

149,800

Waste End 
Product Chemical 

Al(0H) 3 

804 

Settled Solidsb, 

001 and C1

804N 

Na

Na
4 

Cl 
0a 

e 
Total Dissolved Solids

S014 

Na+

Resulting End Product - lbs 

Maxisum Mean Maximum 
Annual Da Daily 

9,860 27 60 

18,700 51 110

6,800 
21,800 

5,250

19 
60 

14

62 
131 

30

123,600 339 1,410 

59,300 162 1,150

2,500 
4,810 
5,760 

30,900

7 
13 
16 
85

28 
55 

3140

157,000 430 1,602 

30,200 83 308 

17,000 47 173.

MH3 f 

RH3 f 

M3, 

NH3f 

Acrolein 

001 and Cl

13,000 36 

1,900 5

36 

5

175 0.5 0.5 
26 .0.1 0.1 

149,800 410 410

Based on operation at rated capacity 12 weeks per year and less than rated capacity 40 weeks per year.  

Precipitated material that will make up the water treatment sludge on a dry weight basis.  

Estiates based on mean water quality data obierved at TRM 385.9.  
Based on 24-hour operation 365 days per year at rated capacity.  

Ammonia will be added as needed to maintain a pH of approximately 9.4 in the system.  

Ammonia will be released to the atmosphere through the air vapor outlet.  

Hydrazine will be added as needed as a "DO" scavenger. Itydrazine assumed to decompoce to ammonia.  

Acrolein will be added to the system for 120 days for one-half hour each day. The acrolein demand of the main condenser water system and cooling tower stripping will 

prevent acrolein from being discharged to the aquatic environment.  

Chlorine will be added to rmaintain a 0.5 mg/1 chlorine residual at condenser autlet for one hour each day.

1\) 
'~J1 

I~) 
H

a.  
b.  
c.  
d.  
e.  
f.  
g.  
h.  

i.



Table 2.5-2 

SIBORRY OP "ADDED" IROROAIC CHEMICAL DISCHARGES TO GUNTERSVILIE SERVOIR

USIG THE PROPOSED MTHOD (T TREATENVa AND DISCHARGE

BELIFONTIE IUPCLAR PLANT

Waste Product 
Chemical 

(o7) 

lorides 

Axiu".ia i 

'3 

Total Dissolved 
Solids

Maximum 
Daily Discharge 

of Product 
Chemic 1 - lba 

3,187 

1,528 

495 

0.6 

5,402

Maximum Daily 
Contribution to 
Cooling Tower 

Blwodown - mg/i 

w7.9 

23.0 

7.4 

.009 

81.1

Observed Chemical 
Concentrations in 
Reservoir Water 
at TRK 385.9 

Average Maximum 

17.7 23.0.  

7.7 12.4 

14.8 22.0 

0.026 0.09 

95.0 140.0

Blowdowne C 
Concentration 

Factor 

2 
3 

2 
3 

2 
3 

2 
3 

2 
3

C~nemtration Durinm Period of Added Chemical D~5! d River Aftere

Blowdown 
mg/1 Average Maximum 

83.3 93.9 

101.0 116.9 

38.14 47.8 
46.1 60.2 

37.0 51.14 
51.8 73.14 

.061 .189 

.087 .279 

26l1 361.1 
366.1 501.1

River After e 

Jet Mixing 
ag/1 

Avee Maximum 

24.3 30.1 
26.0 32.14 

10.8 15.9 
1.1.5 17.2 

17.0 214.9 
18.5 27.1 

.031 0.10 

.032 0.1 

112.6 162.1 
122.1 176.1

a. Assume all maximum daily wr.ste streams are retained in a holding tank and discharged within a 4-hour period each day. The makeup demineralizer spent regenerante and condensate 
demineralizer spent regenerants will be retained in separate tanks. However, when discharged to blowdown, the -tanks could be eftied simultaneously. This will Constitute the 
maximum discharge during a specific 4-hour period.  

b. Based on maximum daily contributions in blowdown stream for a 2-unit plant with a 74 ft 3 /a continuous blowdown rate.  

c. Normal blowdown concentration factor = 2; blowdown concentration factor = 3 following periods when bloudown was discontinued.  

d. Based on concentrations occurring only when the cooling tower blowdown is being released.  

e. Assumes jet mixing diffuser will be provided to mix 9 volumes reservoir water with one volume of blowdown.  

f. Alabama Water Improvement Commission, Water Quality Criteria for Waters of Alabama, July 17, 1972. Note: TVA code requires observance of 150 mg/1 for S04- instead of the given 250 mg/l.  

g. No specific standard has been identified, but contribution to dissolved solids is included.  

b. Computation is for chlorides.  

i. Ammonia and hydrazine added to the auxiliary steam system for pH control and dissolved oxygen control, respectively. Hydrazine assumed to deconpose to ammonia.

Allowablef 
Concentration 
in Reservoir 

m2/1 

250

9 

250 

R)N 0 

500

Concent tion During riod of Added Chemical Discharge



Table 2.5-3 

PFOfGLX' SUl2-ARr OF ALTERNATIVES FOR THE TREATMENT 0F 
"ADDED" IllORGATTIC C:irK;CAL 14ASTES AND CaGPARISON WITH THE PROPOSED METIOD

Alternates 1 and a Alternates 2 and 4
Total Chemical Concentrations Reduction Total Chemical Concentrations Reduction 

During Periods of in Concentration During Periods of in Concentration 

O.erate in Maimum Daily. Chemical Release as COWq idd M Daily Chemical Release at C d 
Reservoir Wte* Contribution to River Afterc t ed Method Contribution to River After t Proosd hodd 
at TI-I 385.9 Bloudown Cooling Tower Blowdown Jet Mizing River Aftere Cooling Tower Blowdown Jet Mixing River Afterc 

ma/ Concentration Slowdown MA/1 a1/1 Blowdown Jet Mixing Blowdown mg/1 1 Blowdown Jet Mixing 
Parameter Ag Maximum Factor agf1 Avree Maximum Average ximum a agfl Ag Maximum Average Maximu 

Sjlrates 17.7 23.0 2 23.8 59.2 69.8 21.9 27.7 24.1 2.4 0 35.4 46.o 19.5 25.3 47.9 4.8 
O-- 3 76.9 92.8 23.6 30.o 53.. 69.0 21.2 27.6

7.7 12.4 2 
3

14.8 22.0 

0.026 0.09

Total Dissolved, 95 
Solids

2 
3 

2 
3

140 2 
3

18.A 33.8 43.2 10.3 15.4 
41.5 55.6 11.0 16.7 

7.4 37.0 51.4 17.0 24.9 
51.8 73.4 18.5 27.1 

.oo9 .061 .189 .031 0.10 
.087 .279 .032 0.11 

52.4 242.4 332.4 109.7 159.2 
337.4 472.4 119.2 173.2

4.6 0.5 

0 0 

0 0 

28.7 2.9

0 15.4 24.8 8.5 13.6 
23.1 37.2 9.2 14.9 

6.1 35.7 50.1 16.? 24.8 
50.5 72.1 18.4 27.0 

.009 .061 .189 .03L 0.10 
.087 .279 .032 0.11

23.0 2.3 

1.3 0.1 

0 0

6.1 196.1 286.1 105.1 154.6 75 
291.1 426.1 114.6 168.6

a Neutrali zArion and discharge of spent makeup demineralizer vastes an the same manner as the proposed method with evaporation of the condensate demineralizer spent regenerant wastes.  
b. Neutralization and evaporation of both the makeup and condensate demineralizer spent regenerant wastes.  
c. Assumes jet diffuser vill be designed to mix nine volumes of. river water with one volume of blovown.  
d. Reduction for average and maximum reservoir conditions are the same.

Sxtium 
Na' 

Chlorides 
C, ocl 

A;oonia 
silk
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Table 2.5-4 

SUNNARY OF ADDITIONAL AVERAGE AMUMAL COSTS 
OF ALTERNATIVE METHODS OF TREATING INORGANIC CKEMICAL 

DISCHARGES AS COARED TO THE PROPOSED METHOD 

Additional Annuala 
Cost 

Proposed System 
Neutralization of spent makeup and 
condensate polishing demineralizer 
wastes followed by discharge to the Base 
cooling tower blowdown.  

Alternative No. 1 $197,000 
The spent makeup demineralizer regenerants, 
after neturalization, would be released 
through the cooling tower blowdown in the.  
same manner as the proposed method., The 
spent condensate demineralizer regenerants 
would be neutralized, then evaporated. The 
evaporator bottoms would be disposed of with 
radioactive wastes in a licensed repository.  

Alternative No. 2 $342)000 
Both the spent makeup and condensate 
demineralizer regenerants would be 
neutralized, then evaporated. The 
evaporator bottoms would be disposed of 
with radioactive wastes in a licensed 
repository.  

Alternative No. 3 $50,000 
The spent makeup demineralizer regenerants, 
after neutralization, would be released 
through the cooling towers blowdown in the 
same manner as the proposed method. The 
spent condensate demineralizer regenerants 
would be neutralized, then evaporated. The 
evaporator bottoms would be disposed of by 
burial in accordance with applicable standards.  

Alternative No. 4 $ 81,000 
Both the spent makeup and condensate 
demineralizers regenerants would be neutralized, 
then evaporated. The evaporator bottoms would 
be disposed of by burial in accordance with 
applicable standards.  

a. Includes evaporator operation, bottoms solidification (as required), 
transportation, and burial. Does not include capital cost of evaporators 
and related equipment.



Table 2.5-5 

SUMMARY OF OBSERVED TRACE METAL COCE1NTRATIONS AND EXPECTED MAXIMUM TRACE METAL CONCENTRATIONS 

IN THE DISCHARGE STRFAM A2D AT THE EDGE OF THE JET MIXING ZONE 

BZLLEFONTE NUCLEAR PLANT

Statistics for Observed Valued a 

ug/1 
Minimum Maximum Mean

23 12 

45 24 

52 21

9 j 

36 4

20 318 54

53 28 

13 6 

14 12.5 

12 12

b 
Concentration 

Factor 

2 
3 
2 
3 
2 
3 
2 
3 
2 
3 
2 

3 
2 
3 
2 
3 
2 
3 

2 
3 
2 
3

Maximum Expected 
Trace Metal Concentrations 

Closed-Cycle Cooling Operation 
221 

Edge of 
In Blowdown Jet Mixing Zoned

46 
69 
90 

135 

104 
156 

3.8 
5.7 

18 
27 

72 
108 

236 
354 

106 
159 

26 
39 
28 
42 

24 
36

25.3 
27.6 

49.5 
54.o 
57.2 
62.4 
2.1 

2.3 

9.9 
10.8 

39.6 
43.2 

129.8 
141.6 

18.3 
63.6 
14.3 
15.6 
15.4 
16.8 
13.2 
14.4

Effluent Guidelinese 

ug/1 

800 (Zn) 

3,000 (Fe) 

500 (cu)

rQ 

,_n

500 (Cr)

(100 (Cd)

500 (Ni)

a. From Trace Metals in Waters of the United States: A Five Year Sumar of Trace Metals in Rivers and Lakes of the United States, (October 1, 1962 through September 30, 

1967), U.S. Department of the Interior, EWCA, Division of Pollution Surveillance, Cincinnati, Ohio. weekly samples were composited for 3-month peiods twice a year 

during tbe period. Data collected at Widows Creek Steam Plant TRM 408.  
b. Normal blowdowi concentration factor = 2; blowdown concentration factor = 3 when blowdown is resumed following periods when blowdown had been discontinued for up to 

5 hours bccause of low streamflows.  
c. Assumes maximum observed concentrations occur.  
d. Assumes jet diffuser will be designed to mix nine volumes of river water with one volume of blowdown.  

e. Alabama Water Improvement Commission, Tentative Guidelines for Heavy Metal Effluent Limitations, received by letter, October 30, 1972.  

f. Not detected in any sample.

6 

7 

4

Number 
of Times 

Observed in 
Nine Samples a 

5 

9

9 

3 

9 

9 

9 

6

3

2

0.6 1.9 1.4

Parameter 
issolved) 

Zinc

Boron 

Iron

Manganese

Copper 

Barium

Strontium 

Aluminum 

Chromium

Lead

Molybdenum 

Cadmium 
f 

Arsenic 

Beryllium 

Silverf 

Nickel

2 

31

16 

3 

11 

12

0 

0 

0 

0 

0
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2.6 Heat Dissipation - All steam-electric generating plants must 

release heat to the environment. A portion of the thermal energy pro

duced in the reactor will be converted to electrical energy through 

the turbine and generator, while the remainder is absorbed by cooling 

water flowing through the condenser. In the current state of techno

logical development in nuclear plants, approximately two-thirds of the 

heat produced in the reactor is released to the environment.  

1. Water temperature standards - The aplicable 

water temperature standards within the State of Alabama for the pro

tection of fish and wildlife are as follows: 

The maximum temperature rise above natural temperatures 
before the addition of artificial heat shall not exceed 50F.  
in streams, lakes, and reservoirs nor shall the maximum water 
temperature exceed 900F., except that in the Tennessee and 
Cahaba River Basins and portions of the Tallapoosa River 
Basin which have been designated by the Alabama Department 
of Conservation as supporting smallmouth bass, sauger, and 
walleye, the temperature shall not exceed 860F. In lakes 
and reservoirs, there shall be no withdrawals from or 
discharge of heated waters to the hypolimnion unless it 
can be shown that such discharge will be beneficial to 
water quality. In all waters the normal daily and 
seasonal temperature variations that were present before 
the addition of artificial heat shall be maintained.  

These standards were adopted by the Alabama Water Improvement Commission 

on July 17, 1972, and approved by EPA on September 19, 1972.  

2. Thermal re ime of Guntersville Reservoir 

Guntersville Reservoir exhibits weak thermal stratification during the 

summer months due primarily to the relatively short detention time within 

the reservoir and the fact that the power intakes at Nickajack withdraw 

water from the entire depth of the reservoir.. The dissolved oxygen and 

temperature profiles of Guntersville Reservoir observed in 1963-64 and 

the dissolved oxygen and temperature observed in the releases from



2.6-2

Guntersville Dam and Hales Bar Dam (replaced in 1967 by Nickajack 

Dam) for calendar years 1963 and 1964 have been previously discussed 

in Section 1.2, General Information, and are shown in figures 1.2-9 

and 1.2-10, respectively.  

Temperature data collected in the tailrace of 

Guntersville Dam for the period 1960 through 1971 show a maximum tem

perature of 88.7 0F and also show that temperatures exceeding 820F 

occurred frequently during the summer months. Similar data collected 

at Nickajack for the period 1968 through 1971 show a maximum water tem

perature of 32.4 0 F. These data show that the outflow temperature from 

Nickajack (inflow to Guntersville) is slightly cooler than the outflow 

from Guntersville. The temperatures of the releases from Guntersville 

and Nickajack Dams are summarized in Table 1.2-15.  

3. Description of the cooling system - To meet 

cooling requirements at Bellefonte Nuclear Plant and at the same time 

provide environmental protection for the waters of Guntersville Reservoir, 

TVA proposes to install closed-cycle natural draft hyperbolic cooling 

towers. This type of condenser cooling water system would enable the 

plant to operate.with a minimum thermal effect on the Tennessee River 

since the condenser cooling water system will cycle cool water from the 

cooling towers through the condensers and discharge the warmed water 

back to the cooling towers in a closed system rather than discharging 

to the river.  

The plant will be designed for two towers which will 

be approximately 500 feet in diameter and 500 feet high. Figure 2.6-1 

shows the tower arrangement. The use of natural draft towers will not 

require additional land.
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For each unit approximately 436,000 gal/min of 

cooling water from the cooling towers would circulate through the conden

sers. The temperature of the water flowing through the condensers will 

be-raised by approximately 360F in removing 7.8 x 10 Btu/h from each 

unit when operating at normal full load. In the operation of cooling 

towers a certain portion of the circulating water is continuously lost 

as a result of evaporation, small leaks, drift, and blowdown. There

fore, makeup water must be continuously added to the system. To pro

vide this makeup, an estimated maximum of 66,600 gal/min, or 148.5 ft3Is, 

will be withdrawn at the head of the channel feeding from the Gunters

ville Reservoir at TRM 392.25. Normally about 26,000 gal/min, or 57.9 

ft3/s, of this withdrawal will supply water for the essential raw 

cooling water system. This flow, which may be warmed as much as 130F 

in passing through the heat exchangers, will be discharged to the cold 

water channel of the towers, thus supplying a portion of the water 

required for use as cooling tower makeup. Since the normal flow from 

the essential raw cooling water system will not meet cooling tower 

makeup requirements in all cases, which at a maximum are about 148.5 

ft3/s, additional (supplemental) intake pumps will be provided. The 

raw cooling water for the plant will be taken from and returned to the 

cooling tower system.  

Normal water surface of the Guntersville Reservoir 

varies between elevations about 595 (summer) and 593 (winter). The 

water intake pump structure will be located at the end of an intake 

channel in which the maximum water velocity of the cross section will 

be less than 0.2 foot per second even for a water surface elevation of
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593. The intake structure will have four openings slightly over 8 

feet wide and 15 feet high. The top of the opening will be at eleva

tion 572 and the bottom at elevation 557. 'The maximum velocity of 

flow will be less than 0.42 foot per second through each of the openings.  

The openings will be followed by vertical traveling screens which have 

3/8-inch opening mesh. The maximum velocities through clean screens 

are estimated to be about 0.24 foot per -second during summer high-water 

level and about 0.25 foot per second during winter low-water level.  

All intake water taken from the river will pass through 1/8-inch 

strainers after passing through the traveling screens.  

The intake channel which connects the intake struc

ture to the reservoir will have side slopes 4 feet horizontally to 1 

foot vertically with the side slopes intersecting the surface of rock.  

The distance between the toes of the slopes at the rock surface will be 

40 feet. To provide assurance that water will always be available to 

the essential raw cooling water system, a 20-foot-wide trench will be 

excavated 20.5 feet below the surface of the rock to connect to the 

original river channel. The depth of water in the intake channel will 

vary from 10 to 12 feet measured to the surface of the rock and 30.5 

feet to 32.5 feet to the bottom of the trench. The intake.structure 

will be located some 1,200 feet from the existing shoreline (at elevation 

595).  

TVA concluded that the proposed intake resulted in 

no significant adverse environmental impacts and that detailed studies of 

alternatives was not warranted. In the process of its review of the draft 

environmental statement, the AEC Regulatory Staff on several occasions 

requested TVA to examine alternate intake designs. In response to the
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AEC request, TVA has examined several alternatives to the proposed 

intake arrangement and has concluded, on balance, that the originally 

proposed shoreline intake structure is the best alternative available.  

Alternative intake designs are discussed in subsection 2.6.( (q).  

Normal blowdown from the natural draft towers will 

be discharged into Guntersville Reservoir at a rate of about 71 ft /s.  

Studies will be made to determine the proper type and the best location 

for a blowdown diffuser to provide good dilution with the streamflow, 

consistent with the need to protect the aquatic biota of the reservoir.  

The temperature of the blowdown will be the same as the cooling tower 

effluent which will vary with the meteorological conditions. It is 

now believed that a nozzle-type diffuser will be the best diffuser 

design for this site and that it can be designed to mix the blowdown 

with 9 equal parts of reservoir water and thus limit the temperature 

rise after mixing to less than 50F. For cost estimating purposes such 

a design was assumed to consist of an approach pipe approximately 4' 

feet in diameter. Tixing would be achieved by means of two 2-foot 

diameter nozzles spaced approximately 50 feet apart and oriented to 

discharge perpendicular to the reservoir current. The blowdoiM diffuser 

will continue to entrain ambient river water even during periods of 

zero or low flow. The length of time that the blowdown diffuser can 

operate.in these low-flow situations without exceeding a 5F. rise after 

mixing will depend on the final design of the diffuser.  

The diffuser will be designed and located in the 

stream so as to minimize the disturbance of the aquatic organisms on
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the bottom of the reservoir, and it will be located to take advantage 

of flow in the reservoir to provide mixing to reduce the thermal impact.  

An exact estimate of the mixing zone for the heated 

discharge can only be determined after the design of the diffuser is 

finalized.  

Alternatives to the multiple-nozzle jet diffuser 

include a multiport diffuser, an open pipe with headwall, and a single 

buoyant jet. The least costly alternative to construct and operate 

would be the open-end pipe to discharge back to the reservoir. However, 

the open-pipe discharge and the buoyant jet would not achieve the 

required degree of mixing to meet the State water quality standards.  

Thus TVA proposes to .use some type of diffuser system for discharging 

the blowdown to the reservoir.  

A multiport diffuser could be designed to achieve 

the required dilution, but preliminary investigations indicate that 

there would be no economic or environmental advantage over the jet 

diffuser.  

4. Impact of heat dissipation facilities - After 

considering several alternative heat dissipation facilities, including 

once-through cooling, mechanical draft and natural draft cooling towers, 

spray canal, and a cooling lake (the details of which are discussed in 

section 2.6.6), TVA proposes to install closed-cycle natural draft 

hyperbolic cooling towers. This section describes the environmental 

impacts which are anticipated as a result of installing and operating 

this system.
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(1) Physical and chemical characteristics 

of the tower effluent - Tower makeup will be taken from the Tennessee 

River at the plant site. The quantity of makeup will be dependent on 

(1) the amount of blowdown necessary, (2) the amount of evaporation, 

and (3) drift and other small losses. The maximum amount of makeup 

required for operation with natural draft cooling towers is estimated 

to be about 148.5 ft 3 /s.  

Operation of the two natural draft cooling 

towers of the condenser circulating water system will evaporate approxi

mately 37 ft3 /s of the flow for each tower during periods of high 

evaporation. Since water is continuously evaporated from the towers, 

the concentrations of dissolved solids in the circulating water of a 

closed system will increase. To limit the dissolved solids concentra

tions and water chemistry changes which would result from chemical 

additives, a certain .amount of blowdown from the towers and makeup to 

the towers must be provided. The amount of blowdown is dependent on 

the amount of evaporation, the concentration of dissolved solids in the 

circulating water, and the water quality standards imposed for the 

receiving waters. This blowdown will be removed from the tower effluent 

(cold-water side) and normally will be discharged into Guntersville 

Reservoir through a diffuser at a rate of 74 ft3 /s. The dissolved 

solids at TRM 385.9 for 1963-64 averaged approximately 95 mg/l with a 

peak of 140 mg/l. It is expected that concentrations of dissolved 

solids in the circulating water system will not normally exceed 2 (see 

section 2.5.1), and the applicable stream standards for dissolved solids 

will not be exceeded.
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Because the plant site is located between 

the Nickajack and Guntersville Dams, the flows by the site will depend 

on the releases TVA schedules from these two projects, the primary 

influence being.the release from Nickajack. All cooling tower blowdown 

will be stopped when there is insufficient water available to provide 

dilution of the .cooling tower blowdown. Short periods of no flow at 

the site probably occur rather frequently, as shown by the flow frequency 

curves for Nickajack and Guntersville Dams (see figures 2.6-2 and 2.6-3).  

However, the duration of no-flow periods is relatively short, as shown 

by the following table: 

DURATION OF ZERO-FLOW PERIODS

AT NICKAJACK DAM FROM MAY 1968 TO OCTOBER 1971

Duration 
(hours) 

1 
2 
3 
14 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16

No. of Occurrences from 
5/68 to 10/71 

32 
27 
41 
62 
90 

112 
89 
57 
33 
21 

6 
4 
0 
1 
0 
1

There were no occasions during this period when the duration of no 

releases was 24 hours or more. These shutdowns were controlled by TVA 

and were planned operations., After Bellefonte Nuclear Plant becomes
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operational, the blowdown requirements of Bellefonte Nuclear Plant will 

be considered before the releases of the hydro project are restricted.  

When streamflows are restored following 

shutdowns, the normal blowdown rate will be resumed. After some period, 

depending on the length of time blowdown was withheld, the concentra

tions of solids will return to normal levels.  

The temperature of this blowdown water 

will be approximately 670F under average winter conditions, 7h0F under 

average fall and spring conditions, and 840F under average summer con

ditions. A peak summer condition could-produce temperatures near 900 F 

for a few hours a day on the hottest summer days.  

As shown by the data of Table 1.2-15, 

there will be times when the water temperatures of Guntersville already 

equal or exceed the maximum temperature standard of 86 0 F. During such 

times TVA will operate Bellefonte so as to hold up blowdown to the extent 

considered practicable. This holdup capability can be used to restrict 

heated discharges to the periods of the day when wet-bulb temperature 

is most favorable. This will result in discharges of blowdown at the 

lowest possible temperature. Nevertheless, there will be very limited 

times when the reservoir water temperatures are 86 0 F or more and blow

down will have to be discharged. The quantity of heat will be small and 

will be well dispersed within the receiving waters by the mixing device.  

A detailed thermal monitoring program 

for the Bellefonte Nuclear Plant will be available at the operating 

license stage.
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The amount of drift is estimated to be 

approximately 0.01 percent of the circulating waterflow, or about 0.25 

ft/s total for the two towers.  

(2) Local fogging and icing 

(a) General conditions 

Potential environmental effects from thermal dissipation alternatives 

at the Bellefonte Nuclear Plant may include some modification of the 

local environment by increased frequency of fog formation,.increased 

fog density, reduced visibility, increased precipitation, alteration 

of ambient moisture content, and icing on nearby surfaces when 

temperatures are below freezing.  

Local atmospheric conditions 

indicate that dense, naturally occurring fogs (visibility less than or 

equal to one quarter mile) can be expected about 36 days per year in the 

vicinity of the Bellefonte Nuclear Plant.  

Fogs occurring in the Bellefonte 

area are mainly radiation and radiation-advection types resulting pri

marily from nocturnal cooling and subsequent saturation of the air 

within the lower few hundred feet of the surface. These fogs normally 

occur during late evening through midmorning hours when weak winds.and 

optimum radiational cooling .conditions prevail. On a seasonal basis, 

heavy natural fogs occur in the Bellefonte area with the highest frequency 

during the fall and early winter and the lowest frequency during the late 

winter through midsummer.  

(b) Method of analysis 

Evaluations of the potential environmental effects from operation of
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mechanical draft and natural draft cooling towers, spray canal, and 

cooling lake alternatives were based partly on field observations from 

August 1, 1970, through August 31, 1971, at the TVA Paradise Steam Plant 

in Kentucky. During this period one or more of the three natural draft 

cooling towers at the Paradise plant were in operation on 122 days 

during all seasons in the year. Observations were made by the resident 

meteorologist* usually between 0730 and 0900 hours local time. These 

observations were augmented by data from the Paradise meteorological 

station, the National Weather Service.Upper Air Section (rawinsonde) 

in Nashville, and the Widows Creek valley and Widows Creek Sand Mountain 

meteorological stations located l9Land 7l5miles, respectively, upvalley 

from th Bellefonteplikt- site.  

Since the length of the visible 

vapor plumes depends primarily on the moisture content of the ambient 

air, observed plume lengths at the Paradise Steam Plant were correlated 

with the absolute humidity deficit determined from the mean ambient 

dry-bulb and dew-point temperatures of the layer of air in which the 

plume was observed. Absolute humidity deficit is defined as the amount 

of moisture a parcel of air can contain at saturation for a specific 

dry-bulb temperature, minus the actual amount of moisture present. The 

observed plume lengths and humidity deficits were fitted by least squares 

to obtain an expression to estimate plume lengths.  

The absolute humidity deficit 

was determined for the vertical layers, 0 to 1,000 feet and 500 to 3,000 

feet, and correlated with corresponding mean wind directions to identify 

the mean meteorological conditions applicable for mechanical draft and 

*On Permanent assignment at the Paradise Steam Plant for support of the 
plant's SO emission limitation program.  12
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natural draft tower operations, respectively. This information, which 

is based on the 0600 local time Nashville rawinsonde data, was extrapolated 

to the Bellefonte area and used to estimate plume lengths for the 

mechanical draft and natural draft towers. Early morning data from the 

two Widows Creek Steam-Plant meteorological stations were used to evalu

ate the environmental effects of the proposed spray canal and cooling 

lake. Data from these stations provided surface information for evalu

ating the environmental effects of low-level moisture additions from 

the spray canal and cooling lake.  

Since the generating capacity 

of the Bellefonte Nuclear Plant is larger than that of the Paradise 

Steam Plant, more moisture would be evaporated into the atmosphere at 

Bellefonte; therefore, it is necessary to adjust the observed Paradise 

evaporation rates upward. This adjustment of observations resulted in 

longer vapor plume estimates for the Bellefonte Nuclear Plant heat 

dissipation alternatives.  

This data analysis was used to 

construct radial graphs illustrating directional frequency, by compass 

sector, of the expected plume lengths during the early morning hours, 

0600-0900 local time, the time of day when the maximum plume lengths 

are expected. Two graphs were prepared for each heat dissipation 

method--one for all days regardless of the early morning average ambient 

temperature and one for those days when the 0600-0900 average ambient 

temperature was below freezing. The plume length data from which the 

graphs were drawn were separated by direction into the sixteen 22-1/2

degree compass point sectors. Radial distances on the graphs represent
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plume lengths up to 5 miles; numbers on the lines-dividing the compass 

sectors represent percentages of days when sometime during the period, 

0600-0900 local time, the vapor plume will be equal to or greater than 

the indicated length. It is emphasized that these numbers represent 

the percentage of.days the plume lengths could reach these distances 

and do not indicate necessarily whether or not the vapor plume would 

exist at ground level for a particular alternative. These radial graphs 

were overlaid on a scale6d'map showing the highways, population centers, 

and the terrain elevations for the Bellefonte area.  

(c) Effects of natural draft 

towers - Observations of the natural draft cooling tower plumes at the 

TVA Paradise Steam Plant indicate that with the average plume rise 

ranging from 500 to 1,000 feet above the cooling towers, the visible 

portion of the elevated plumes seldom, if ever, reaches ground level 

and causes localized surface fogging. However, in the Bellefonte area 

the nearby Sand Mountain Plateau is approximately 400 feet higher than 

the natural draft cooling tower. The plateau lies within 1-1/2 to 

2-1/2 miles from the plant site in the northeast.through south sectors.  

The radial graph illustrating directional frequency of expected plume 

lengths, figure 2.6-4, indicates that plumes of sufficient length to 

reach the plateau will occur as often as 6 percent of the time (22 days 

per year) in some of these sectors. Subsequently, there may be a fog

ging potential associated with the roadways on Sand Mountain. The 

approximate population of this area is 880. Traffic volume data are 

not available for the county roads of the area.where increased fogging 

could occur. However, Alabama Highway 4o in the south sector could
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have the plume reach it 1 percent of the time. The 1970 average daily 

traffic at this point was 2,200 vehicles.  

Review of the daily early morning 

temperatures indicated that freezing temperatures can normally be expected 

about 70 days during the 5-month period, November through March. As 

indicated by figure 2.6-5, plumes of sufficient length to reach the 

nearby Sand Mountain Plateau during potential icing conditions could 

occur as often as 2 percent of the time (7 days per year) in some of 

the sectors. Highway 40 in the south sector could have potential 

icing conditions about 0.5 percent of the time. Observations at the 

Paradise Steam Plant indicate that light fallout of freezing precipita

tion from the bottom of the plume should be no problem.  

(3) Aesthetics - The hyperbolic form and 

concrete materials.will be compatible with the architecture of the main 

plant and should not require any special aesthetics treatment.  

The natural draft cooling towers being 

about 500 feet high will most certainly become a landmark on the sur

rounding terrain. The vapor plumes will create an aesthetic impact 

on the towns of Pisgah (population, 519), Hollywood (population, 865), 

and Scottsboro (population, 9,324), as well as for traffic on U.S.  

Highway 72, which is within 5 miles of the plant in the north-northeast 

through west-southwest sectors.  

(4) Noise - Based on TVA's experience 

with the three natural draft towers installed at its Paradise Steam 

Plant, only slight increases in noise levels at the site boundary would 

be expected from.the natural draft towers.
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5. Applicability of water quality certification 

Under the provisions of Section 40l(a)(6) of the Federal Water Pollution 

Control Act Amendments of 1972 [33 U.S.C. § 1341(a)( 6 ) (Supp. II, 1972)], 

TVA as a Federal agency is not required to obtain the certification of 

compliance with applicable state water quality standards required by 

Section 401(a) of that Act. TVA is, however, required by Section 313 

to meet state water quality requirements and is subject to Executive 

Order 11752, "Prevention, Control, and Abatement of Environmental 

Pollution at Federal Facilities." 

The thermal discharge from this plant will not 

affect the quality of the waters of any other state.  

6. Alternative heat dissipation facilities - The 

following discussion describes the alternative heat dissipation methods 

and facilities considered by TVA. The methods investigated were: once

through cooling using a large diffuser system, dry cooling towers, 

mechanical draft cooling towers (wet), natural draft cooling towers 

(wet), spray canal system, and cooling lake system.  

Analyses were performed using the following factors 

as a basis: feasibility, environmental considerations, and economic 

considerations. The analyses were carried to the extent required to 

determine the acceptability of each alternative when considering these 

factors and the capability of meeting water quality standards.  

(1) Once-through cooling - Once-through 

cooling utilizing a diffuser discharge to the reservoir has been a 

practical consideration at other plant sites in order to benefit the 

plant with cooler water for lower turbine backpressure and attendant 

increased plant capability. Because of the adopted thermal standards,
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of 50F rise and 860F maximum, the completely open system was not con

sidered feasible for this plant. Assuming the-heated effluent is mixed 

with 75 percent of the riverflow, there would have been insufficient 

flows available in the reservoir to meet thermal standards about 30 

percent of the days based on analysis of the daily flows for 1966-71.  

In a low-flow year with a relatively hot summer, plant generation might 

have to be curtailed as much as 43 percent of the days to comply with 

the thermal standards if the plant utilized once-through cooling only.  

Therefore, the temperature rise after mixing could not meet the criteria 

a sufficient amount of time to justify the once-through cooling system.  

Some form of auxiliary cooling with a combined- or closed-cycle system 

is therefore required to assure that the thermal criteria are complied 

with and that a reliable source of power is provided.  

(2) Dry cooling towers - The use of dry 

cooling towers for power plants is a relatively recent development in 

the United States. The largest unit in the United States employing 

this type of cooling is less than 50 MW. While European units have 

used dry cooling towers for years, the largest such unit is believed 

to be less than 250 MW in size.
1 

Dry cooling tower systems for use in heat 

dissipation for power plants are today being discussed more and more 

because of the potential environmental advantages this method has 

over the once-through and the evaporative (wet) or conventional cooling 

systems. The dry system requires almost no consumptive use of water, 

and since there is no evaporation of water, there are no vapor plumes, 

no drift, and therefore no fogging and icing. Losses to the aquatic
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life from impingement and entrainment are limited to the initial filling 

of the system and to the occasional replacement for leaks and other 

losses. There is no cooling tower blowdown, and thermal discharges to 

surface waters are not required.  

The dry cooling tower system which would 

most likely be used for generating units in the size range now installed 

2 
in the U.S. is the indirect or Heller system. In this system the cool 

water coming from the tower is sprayed directly into the turbine exhaust 

steam in a jet-spray condenser. The water from the condenser is collected 

and a portion is returned to the boiler in the steam cycle; the remainder 

circulates in a closed system to the cooling tower to be cooled and again 

sprayed into the condenser. Since the cooling water and the steam are 

mixed, the cooling water must be of condensate purity. Both mechanical 

draft and natural draft towers can be used in the dry system to reject 

the heat to the ambient air by convection rather than evaporation. This 

is an inherently less efficient process and requires an extensive heat 

transfer surface area of metal fin tubing within the tower, which could 

be either mechanical or natural draft. In this system the temperature 

of the water leaving the tower can only.approach the dry-bulb temperature 

of air which is invariably higher than the wet-bulb temperature approached 

by the wet towers.  

Because of the high circulating water tempera

tures, expensive supplemental cooling must be provided for plant auxiliaries.1 

Dry cooling systems dictate severe performance requirements on the turbines 

which may have to operate over a wide range of backpressures with a maximum 

of from 10 to 14 inches Hg Absolute compared to a maximum backpressure of 

1 ,3 conventionally cooled plants of about 5 inches of Hg Abs.
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Turbine manufacturers have recently indi

cated it should be feasible to develop 700 to 800 MW turbines with 

backpressures as high as 15 inches Hg Abs. for delivery by 1976. There 

are, however, substantial associated problems which would have to be 

resolved before these turbines can be made available. In a June 28, 

1971, Marketing Information Letter the General Electric Company stated: 

Our studies show that there are substantial turbine design 
challenges associated with the higher than normal exhaust 
pressure of dry cooling tower applications. These include: 
possible overheating of the last-stage bucket; possible flutter 
damage to the last-stage bucket at high exhaust pressures and 
low loads; possible water damage due to recirculation from the 
direct condenser; rapid exhaust temperature changes due to 
load changes which cause cycling thermal stresses; distortion 
of the exhaust hood and bearing supports; and difficulties 
in providing adequate clearance control.  

Regarding turbines of the size required for large units as are to be 

installed at Bellefonte, the GE letter said, "We believe it is premature 

to speculate on the cost or earliest shipment of any nuclear turbine 

design suitable for operation at exhaust pressures up to 15 inches Hg.  

absolute." 

In a followup letter of November 29, 1971, 

GE offered a turbine for fossil reheat application suitable for opera

tion at exhaust pressures up to 15 inches Hg Abs. The maximum rating 

for a h-flow turbine-generator of this design is approximately 750,000 kW.  

GE announced that they were proceeding with the design and development 

of.this new turbine in order to support shipment by early 1976.  

A report, Plant Design Alternatives for 

Controlling Thermal Discharge, Chemical Effluents, and Intake Entrapment, 

which was prepared by Sargent & Lundy Engineers and presented at the 

Atomic Industrial Forum Seminar, January 23, 1973, stated regarding dry 

towers:
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Dry towers are not feasible on large nuclear units at the 
present time for many reasons. These include engineering prob
lems, condenser problems, lack of experience, and unfavorable 
economics.  

Indications are that progress is being 

made in the area of power plant design for dry tower application and 

that more serious consideration will be given in the future to such 

towers. However, at present TVA believes that dry cooling towers are 

not a viable alternative heat dissipation method for nuclear units of 

the size to be installed at Bellefonte.  

(3) Alternative systems of operation

Two systems of operation were considered for the several heat dissipa

tion alternatives: (1) closed-cycle system, in which the cooling water 

is circulated in a closed-loop system, and (2) combined-cycle system, 

in which the system can be operated in any of three modes as required.  

The three modes in which the combined

cycle system can operate are: 

1. Open mode. Operates as a once-through system with heat 

dissipated to the river.  

2. Helper or topping mode. Heated condenser water is circulated 

through a supplemental cooling facility for initial cooling 

and then discharged to the river.  

3. Closed mode. Operates in a closed loop with heat dissipated 

to atmosphere by, for example, a tower.  

The closed-cycle system is adaptable to 

either mechanical or natural draft cooling towers, cooling lake, or 

spray canal. The only water discharged to Guntersville Reservoir would
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be the required blowdown from the cooling system. The closed system 

would essentially exclude the use of Guntersville Reservoir for heat 

dissipation but would result in reduction of plant net electrical out

put and therefore reduced plant efficiency. Figure 2.6-6 shows the 

schematic arrangement for a closed system.  

The combined-cycle system provides the 

flexibility of using the Guntersville Reservoir for heat dissipation.  

The open mode would utilize diffusers alone, which increases plant 

officiency due to lower condenser cooling water temperature. The 

helper mode also would allow use of the lower temperature condenser 

cooling water from the reservoir and would divide the heat dissipation 

between the reservoir and the heat dissipation device. The combined

cycle system would employ cooling facilities designed for less cooling 

capability than the facilities selected for a closed system since a 

closed system requires supplemental cooling 100 percent of the time, 

and therefore higher cost, more efficient heat dissipation facilities 

can be justified. Figure 2.6-7 shows the schematic arrangement and 

operation of the various gates required in the cooling water circuit 

to accomplish the three modes of combined-cycle operation.  

The design of the intake as a skimmer 

wall for combined-cycle system is not considered feasible because of 

the shallow water depths at the site and the small temperature difference 

between the upper and lower layer of water which will exist when meeting 

the 5F rise standard. With 2-unit open or helper mode operation and 

a maximum temperature rise in the reservoir of 50F, the width of the 

skimmer wall necessary to withdraw water from a 12-foot-deep lower 

layer (out of a total depth of 20-25 feet) would be at least 2,000 feet.
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The location of the intake would be 

expected to be on the river bank upstream from the discharge which 

has been shown by model studies for the Browns Ferry plant to result 

in negligible intake temperature rise as long as the criterion of a 

50F rise in the river is being met by diffuser dilution..  

Analysis shows that a diffuser system 

is feasible for those schemes employing a combined cooling system.  

Although sufficient design information is not available for a final 

design, a preliminary design has been developed.  

The proposed design consists of two con

duits having cross-sectional areas equivalent to a 19-foot diameter 

circular section. Because of the shallow depths and the large hydro

dynamic loading that would act on an exposed diffuser pipe as a result 

of navigation above it, it is believed that the diffuser would have to 

be almost completely buried. The length of the upstream conduit would 

be about 1,100 feet excluding approach pipe. Diffusion would be achieved 

by means of 43 two-foot diameter nozzles evenly spaced along the last 

.550 feet of the pipe. The nozzles should be oriented to discharge in 

the downstream direction, parallel to the reservoir current. The down

stream diffuser would be 550 feet long excluding approach pipe and would 

also have 43 two-foot diameter nozzles evenly spaced along the length 

of the conduit. Nozzle orientation would be'the same as for the upstream 

diffuser. The nozzle jet velocity would be approximately 10 ft/s. The 

velocity of the flow over.the diffusers which would be induced by the 

jets would be about 1 ft/s.  

Based on available design criteria, it is 

estimated that this diffuser would be capable of entraining up to 10 times
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the condenser flow.. The diffuser would occupy about 75-80 percent of the 

width of the section; hence, at large reservoir flows, the condenser flow 

may mix with as much as 75-80 percent of the reservoir flow. Based on 

experience with the Browns Ferry 3-dimensional model, three types of 

thermal regimes could occur depending on the total reservoir flow.  

For reservoir flows less than or equal to 

10 times the condenser flow, the diffuser would entrain the entire reser

voir flow, and the resulting temperature rise in the reservoir, ATR' 

would be 

AT = ATC 
R 

QR 

where QC= Condenser flow rate 

QR= Reservoir flow rate 

ATC = Temperature differential between the reservoir and 

the condenser water 

A second type of thermal regime would 

occur when the total reservoir flow is greater than 10 times the con

denser flow but less than about 12.5-13.5 times the condenser flow.  

The upper limit on flow for this regime represents the reservoir flow 

at which the jet entrainment is satisfied without deflecting the stream 

lines of the upstream flow. For this regime, the temperature rise of 

the reservoir is given by 

AT = TC R 

Some of the reservoir flow would pass the diffuser without being 

entrained by the jets. The cooler, unmixed water would flow beneath 

the heated water forming a 2-layered system downstream. A surface eddy
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is expected to form in the area between the end of the diffuser and the 

left bank.. Heated water would move upstream from the diffuser.  

A third thermal regime would form at 

reservoir flows greater than about 12.5-13.5 times the condenser flow.  

For this regime, the temperature rise of the reservoir is given by: 

AT = AT C 
R 

PQR 

where: P = the percent of the total reservoir flow passing over the 

diffuser which would be about 75-80 percent.  

The length of the conduits could be 

decreased and still maintain the same dilution; however, the velocity 

over the diffusers will be increased and might creat a navigation 

problem. The quantity of flow intercepted by the diffuser would also 

be reduced below the 75-80 percent used in-the preceding discussion.  

The cooling tower, spray canal, or cooling 

lake may be utilized.as the supplemental heat dissipation device for a 

combined-cycle system.  

The alternative systems investigated 

for this plant are the schemes as designated below:
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Heat Dissipation Type 
Scheme Device System 

1 Cooling lake Closed 

2A Spray canal Combined (Intake from 
reservoir) 

2B Spray canal Combined (Intake from 
Town Creek) 

3 Spray canal Closed 

Mechanical draft Combined 
towers 

5 Mechanical draft Closed 
towers 

6 Natural draft towers Combined 

7 Natural draft towers Closed 

Scheme 7 is the proposed system discussed previously and was used as 

a base case for economic comparison of the alternatives which follows.  

(4) Cooling lake (scheme 1) 

(a) Feasibility - The use of 

a cooling lake as an alternative closed-cycle heat dissipation method 

would require about 3,900 acres of effective water surface based on a 

rule of thumb of 1.5 acres per MW of nuclear capacity. The approximate 

lake size feasible at this site is 5,650 acres, which would be achieved 

by impounding the Dry Creek basin and flooding it to elevation 630 feet 

(See figure 2.6-8). This is 35 feet above normal reservoir elevation.  

The area to be flooded is sparsely populated except for areas near 

Scottsboro and Hollywood, Alabama, which are moderately populated.  

Additional land would be required for flood control and other manage

ment functions. Some 6,100 acres would have to be cleared. A 29,000
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foot-long dike dividing the lake and directing the flow into a circuitous 

route, a 1,000-foot dike separating the Dry Creek and Evans Creek drain

age areas, a 4,000-foot dike separating the Dry Creek and Town Creek 

drainage areas, and a 6,000-foot dike dividing the impounded lake from 

the main river channel would be required. The shoreline of the cooling 

lake would come within 10,000 feet of the plant site, and the water 

circulated to and from the plant would be through open channels. A 

lift station with pumps would be required.  

The acceptability of this type 

of cooling facility has been explored with the Alabama Water Improvement 

Commission. By letter dated October 18, 1972, the Acting Chief Administrative 

Officer, AWIC, notified TVA that the Commission had previously approved 

a cooling pond for another power generating facility located in Alabama.  

However, it was emphasized that prior approval of cooling ponds did not 

constitute a general policy action by the Commission. If TVA studies 

showed the cooling lake to be the most feasible cooling alternative at 

Bellefonte Nuclear Plant, then TVA would need to further explore the 

possibility with the Commission.  

The performance of the proposed 

cooling lake has been evaluated from the point of view of its hydraulic 

and heat transfer behavior.  

The topography of the lake would 

promote a slug-type flow from the discharge to the intake without any 

significant short circuiting. This is particularly important as it 

reduces the impacts of the discharge and intake design on the performance.  

It is expected that neither the intake nor the discharge design would
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have a.significant effect on the lake performance .except for .a small 

benefit in the form of.slightly lower (<.50F) intake temperatures which 

might possibly be achieved by designing the intake to withdraw from 

the lower portion of the lake depth.  

The lake depth is estimated to 

be about 20 feet on the average and would result .in the following bene

ficial heat transfer behavior: 

1. Surface layers of water slightly warmer than the underlying 

waters would move as density currents into the many small 

coves and embayments along the perimeter of the lake. This 

would promote highly efficient use of the full surface area 

for heat transfer.  

2. The net heat transfer through the surface of the lake would 

determine: (1) the average temperature of the lake as a 

whole and (2) its cooling performance, i.e., the decrease 

in temperature between the discharge and intake points.  

The proposed lake would.have sufficient depth so that its 

"thermal inertia" would be large enough to prevent daily 

variations in the solar and atmospheric radiation inputs 

from causing significant changes to the average lake tem

perature. Specifically, the response time of the .average 

lake temperature to changes in natural heat inputs would be 

on the order of 1 week. The total volume of the lake is 

such that the 2-unit flow-through time would be about 7 

days, thus ensuring that the cooling performance would not 

be affected by hourly or-daily variations in wind speed,
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dry-bulb temperature, or vet-bulb temperature. The protec

tion of the intake temperature from short-term excursions 

of natural meteorological conditions is an important advan

tage of a cooling lake over mechanical cooling devices.  

The thermal loading of the 

surface area of the lake would be low, about 2.5 acres per MW. Assuming 

typical heat loss coefficients for summer and winter conditions, the 

extremes of the cooling lake performance have been evaluated. The 

intake temperature rise above "ambient" would range from about 0.50 in 

the summer to 40 in the winter. This is very adequate because the 

intake temperature rise would be lowest in the summer when the.efficiency 

of the plant is more sensitive to the condenser intake temperature. The 

average surface temperature rise would range from 70F to 140F above 

"ambient." 

A cooling lake is an established 

method of heat rejection which would be feasible at this site.  

(b) Environmental considerations 

Physical and chemical 

characteristics of lake effluents - Heat dissipation by the cooling lake 

is largely by evaporation, although a significant portion is by con

vection and radiation. The forced evaporation caused by the plant heat 

load plus the natural evaporation due to heat gain from solar radiation 

3 
causes the average makeup to be approximately 140 ft /s, which is essen

tially the same as that required for other alternatives. The average 

inflow to Dry Creek is only 31 ft 3/s; therefore, additional makeup from 

Guntersville Reservoir would normally be required. There would be no 

drift associated with a cooling lake.
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Cooling lake makeup 

water for the closed-loop system would consist of the auxiliary and 

essential raw cooling water discharges plus natural inflows. Blowdown 

would be taken from the lake return channel.  

The amount of makeup 

required for continuous operation of the cycle would depend on the 

amount of blowdown necessary and evaporation. With a blowdown concen

tration factor of 2, the total makeup required would be approximately 

5.8 percent of the circulating flow, or 140 ft 3 /s. The flow required 

from Guntersville Reservoir would vary since the natural inflow to Dry 

Creek Basin influences the concentration of the blowdown. Blowdown 

would vary, but the normal rate is estimated to be 2.9 percent of the 

circulating vaterflow, or 70 ft 3/s.  

Temperature of the 

blowdown for the closed cooling lake system would be approximately 640 

under average winter conditions, 750F under average fall and spring 

conditions, and 88oF under average summer conditions. Peak summer con

ditions could produce bloydown temperatures near 9507. During periods 

of high temperature and no flow by the discharge point (approximately 

5 hours maximum) the bloydown could be withheld without significantly 

affecting the concentrations in the lake due to the large inventory of 

water in the lake. The cooling lake offers additional time for settling 

of solids and dilution of plant effluents during periods of high inflow.  

Ecological considerations 

The cooling lake alternative would represent an initial one-time demand 

for vater. The location of the lake would avoid infringement on existing
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embayments. Effects on biota owing to thermal discharges would be 

avoided. Jntrainment would, after the initial filling stage, be limited 

to that associated with the withdrawal of makeup water. Studies of 

larval fish at the Browns Ferry Nuclear Plant site (Wheeler Reservoir) 

in 1971 indicated that at least 90 percent .of larval fish produced 

annually is present in the 91-day period between April 27 and July 27 .  

Estimated maximum entrainment losses of larval fish based on this 91-day 

8 
period of vulnerability would be 1.1 x 10 ; losses of larval and young 

fish would be irretrievable. A cooling lake would have the potential 

for providing additional habitat for sport fish or aquaculture, pro

vided the design of the lake and the temperature of the water are 

favorable.  

The change in land 

use to a limited-use or nearly single-purpose reservoir would constitute 

a significant effect on aquatic life of impounded streams and terrestrial 

life of the area. A cooling lake would present to invading aquatic life 

areas of extreme thermal conditions. The areas of greatest temnerature 

would be within the heated water discharge plume. Some aquatic life 

forms present in the Guntersville Reservoir, however, can live in high

temperature zones and could pass through the nuclear plant cooling 

systems into the cooling lake. Such organisms include midges, Asiatic 

clams, a number of higher aquatic plants, and many algal forms.  

A small number of, 

fragments of Eurasian watermilfoil would be expected to pass through the 

intake screens. Such fragments have been found to have a threshold of 

damage by short-term high-temperature treatment of 450C (1130F) for 5 

minutes. Lower temperature (o0 C), even for 15 minutes, was barely 

detrimental; higher temperature (500C) for only 2 minutes was very
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detrimental. Some fragments subjected to 450C for 5 minutes could sur

vive and be able to establish new colonies creating a potential problem 

in the cooling lake.  

The colonization of 

the lake by Eurasian watermilfoil and possibly by Asiatic clams would 

require control measures such as herbicides or biocides. Additionally, 

concentrations of trace metals and scaling elements would increase 

within the.cooling lake, its sediments, and biota.  

Atmospheric impact 

Evaluations of the atmospheric effects of cooling lakes are very limited 

to date. A review of the literature and discussions with other investi

gators 5 indicate that if the cooling lake is of adequate size for the 

thermal discharge, the effects are limited to within 1/4 mile from the 

lake border and to bridges over the lake. "Adequate size" is determined 

using a rule-of-thumb estimation as 1-1/2 acres of cooling lake for one 

megawatt plant size rating for nuclear power plants and a one-to-one 

requirement for fossil-fired power plants, i.e., one acre for one mega

watt. The cooling lake would affect the local environment in a manner 

similar to that of any natural body of water. However, some environmental 

effects would be expected in the areawhere the thermal discharge enters 

the lake to include that area where the water temperature is above the 

temperature of a natural body of water. These effects are expected 

only out to within 1/4 mile downwind from the lake edge in the areas 

of varm water.  

The affected peripheral 

area was determined by the annual wind direction frequency distribution
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in the plant area. The wind data from the Widows Creek valley meteoro

logical station indicated the area most affected will be south-southwest 

of the cooling lake, figure 2.6-9. This sector will experience potential 

fogging about 23 percent of the time (83 days per year). A high per

centage, i.e., 23.01 percent, of "calms" is the result of using only 

early morning, 0600 local time, readings, which is the critical period 

for potential dense fogging. The south-southwest sector is also more 

frequently affected during freezing temperatures when rime icing could 

form on structures and vegetation up to 1/4 mile downwind. As indicated 

by figure 2.6-10, this sector will be affected during freezing tempera

tures about 12 percent of the time (43 days per year).  

Particularly in the 

winter months, "steam fogs" would occasionally develop over the lake.  

This type of fog has been observed on a plant access road over a cooling 

pond at Commonwealth Edison Company's Dresden Nuclear Power Station.  

Therefore, it is believed that a cooling lake of this size (figure 2.6-8) 

at the Bellefonte Nuclear Plant would frequently create a serious hazard 

to travel on U.S. Highway 72 and the Southern Railroad, both of which 

would cross the lake, as well as on the proposed plant access road.  

Aesthetics - Since 

the lake would be created by impounding a natural basin, the approaches 

to the lake would be natural, and the lake would be aesthetically pleasing.  

Noise - Noise levels 

at the plant site would not be increased.  

(c) Land - The cooling lake 

would require about 7,000 acres of land beyond that now proposed for
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the plant site. Successful management of the land surrounding the lake 

to minimize the environmental impact of the lake on wildlife and to 

control flooding would require the purchase of approximately 1,350 

acres in addition to the lake area of 5,650 acres. Approximately 140 

occupied structures would have to be removed. The value of the impounded 

waters may be enhanced by providing a habitat for aquatic species not 

naturally occurring in that locale.  

Dikes between the cooling lake 

and adjoining drainage areas and between the cooling lake and Gunters

ville Reservoir would be provided with an impermeable compacted earth

fill to minimize seepage and resist erosion. However, extensive soil 

sampling and rock core drilling would be required to accurately predict 

the total seepage from the lake.  

Construction excavation and 

diking would be performed in a manner to minimize land damage.  

(d) Economic considerations 

The initial investment required to install a cooling lake system is 

preliminarily estimated to be $8,940,000 more than for scheme 7.  

The comparative capability and 

the required present worth cost to provide the replacement capacity for 

a cooling lake compared to scheme 7 are as follows: 

Scheme 7 1 

Type system Closed Closed 
ND CL 

Comparative capacity loss, kW Base (-)6,200 

6 Comparative replacement cost, 10 $ Base W1).75
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The availability of a large cooling lake and the lower cost of circulating 

water pumping power due to the lower head requirements results in a 

lower main condenser back pressure for the cooling lake scheme versus 

scheme 7. As a result the plant utilizing a cooling lake would produce 

more power and reject less heat than with natural draft towers.  

The present worth (1979-80 

dollars) comparative operation and maintenance costs of a cooling lake 

compared to scheme 7 are shown below: 

Scheme 7 1 

Type system Closed Closed 
ND CL 

Heat rate, Btu/kWh 9534.4 9510.0 

Efficiency loss, 10 $ Base (-) 0.82 

Pump power cost, 10 6$ Base C-) 2.64 

6 
Total operation cost, 10 $ Base (-) 3.46 

Maintenance cost, 10 $ Base (-) 0.69 

6 
Total operation and maintenance cost, 10 $ Base (-) 4.15 

(5) Spray canal system (schemes 2A, 

2B, and 3) 

(a) Feasibility - The use of 

a spray canal system as an alternative combined-cycle heat dissipation 

method would require a canal approximately 12,800 feet in total length 

and 200 feet wide with 320 power spray modules spaced four abreast in 

80 rows. The use of a spray canal system as an alternative heat 

dissipation method is considered feasible for this site, and three 

arrangements were evaluated. Figures 2.6-11, 2.6-12, and 2.6-13 show 

possible locations and arrangements on the plant site.
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The use of a spray canal for 

power plant cooling is a relatively new concept and only in recent 

months has a large installation been put into operation. Typical 

among units adopting this method for heat dispersal are: 

Heat 
Rejection 
Millions, 

User Location Btu/h Purpose 

Commonwealth Edison Dresden 5,466 Temporary startup, 
Units 2 and 3 

Gulf States Utilities Beaumont, Texas - Salt water test 

Detroit Edison Fermi 261 Testing 

Virginia Electric & Power Chesterfield 2,067 Topping 

Public Service 
of New Hampshire Merrimack 429 Topping 

The largest installation, Dresden, has been in operation for over one 

year in conjunction with units of 809-MW capacity and a heat rejection 

rate of 5,466 million Btu/h. By comparison, the heat rejected from the 

proposed Bellefonte plant is 15,600 million Btu/h.  

Spray canal systems have demon

strated heat dispersal capability for the above installations, and as 

experience is being obtained, this method is being adopted for larger 

installations.  

The performance of the proposed 

spray canal systems has not been evaluated quantitatively since design 

details have not been determined. In any case there is a lack of a 

good general model for spray canal performance, and most designs must 

proceed on the basis of manufacturers' specifications. It is possible, 

however, to make some general comments about spray canals.
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1. Wind speed has far less effect on heat and mass transfer 

in a spray pond in comparison with a cooling lake. This 

helps to reduce the hourly variations in spray pond 

performance which might otherwise be caused by changing 

wind speeds.  

2. The efficiency of a spray pond is a very strong function 

of the wet-bulb temperature alone. Heat and mass trans

fer coefficients may vary as much as 50 percent for wet

bulb variations between 400F and 800F. If the spray 

system is to be used in the winter months,.it must be 

designed large enough to reflect the low wet-bulb tem

peratures common at that time.  

3. The overall heat transfer rate of the spray system is 

directly proportional to the difference between the 

average temperature of the spray (the average of the 

plant condenser intake and discharge temperatures) and 

the natural wet-bulb temperature. The wet-bulb tempera

ture is known to vary widely on an hourly basis. These 

variations will be reflected in the condenser intake tem

perature, and thus in the power production efficiency, 

because the water in the system has very little thermal 

inertia and will respond to the hourly wet-bulb behavior.  

The preceding discussion on the performance of spray ponds was based 

on reference number 6.
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Location of the intake in 

Town Creek for scheme 2B would have to be evaluated in light of the 

possibility that Town Creek may undergo significant diurnal fluctua

tions in temperature and may be generally warmer than the water in 

Guntersville Reservoir proper.  

(b) Environmental considerations 

Physical and chemical 

characteristics of canal effluents - Water necessary for operation of 

the spray canal in the closed mode would be obtained from the Tennessee 

River at the plant site. With a blowdown concentration factor of 2, 

the total makeup required would be approximately 5.4 percent of the 

circulating flow, or 146 ft3/s.  

The water for makeup 

for spray canal schemes 2A (combined) and 3 (closed) is taken directly 

from Guntersville Reservoir; the water for makeup for spray canal 

scheme 2B (combined) is taken from the Town Creek Embayment of Guntersville 

Reservoir.  

The amount of blow

down and its dissolved solids concentration required for continuous 

operation with spray canal is estimated to be approximately 2.7 per

3 cent of the circulating waterflow, or 73 ft /s. With a concentration 

factor of 2, the dissolved solids in the blowdown should not exceed 

acceptable levels.  

Temperature of the 

blowdown for the spray canal closed-cycle system would be approximately 

720F under average winter conditions, 830F under average fall and spring
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conditions, and 910 F under average summer conditions. Peak summer con

ditions can produce temperatures near 970F a few hours a day on the 

hottest summer days. Corresponding temperatures for closed mode of 

a combined-cycle system are 800F, 860F, 930F, and 980F, respectively.  

Holdup time on blowdown would be longer for the spray canal system than 

for cooling towers due to the larger quantity of water in the system.  

Drift, the water 

blown from the spray canal by wind, is estimated to involve quantities 

of approximately 0.007 percent of the circulating waterflow, or 0.2 

ft3 /s. Although the water is sprayed into the air by the spraying 

modules and is subject to being carried away, the droplets are large 

and should be carried only a short distance. Furthermore, the channel 

edge would be approximately 20 feet from the side spray modules and 

the edge would be sloped back to the channel so that a large percentage 

of water which may be blown by the wind would return to the canal.  

Ecological considerations 

Under schemes 2A and 2B operation of the spray canal would require more 

water than other alternatives considered. The location of the canal as 

indicated on figure 2.6-12 suggests the possibility of some disturbance 

of the upper end of Town Creek Embayment. Alternative location B appears 

to have more potential for disturbance of the embayment than does alter

native A. Care would have to be taken to avoid disturbance of the shore

line during all phases of site preparation and construction for either 

of the spray canal alternatives. For combined-cycle systems, thermal 

effects on biota owing to discharge of heated water would occur; the 

extent and significance of the impact would be determined primarily by
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the design and location of the discharge structure. In this regard, a 

discharge diffuser located in the channel would be preferable to a 

shallow-water, point-source discharge. In open-cycle operation, estimated 

9 
losses of larval and young fish would be 2.3 x 10 for a 91-day period 

18 
of vulnerability; in closed cycle, losses would be 1.1 x 10 . Losses 

under combined-mode operation would vary within this range depending 

on the operating schedule. Losses of plankton, larval fish, and young 

fish due to entrainment and condenser passage would be irretrievable 

under either mode. Assuming that numbers of organisms entrained would 

be roughly proportional to the amount of water withdrawn, the spray canal 

alternative under combined-mode operation is the worst alternative in 

this regard.  

The location of the 

intake in Town Creek and the operation of the cooling system in a helper 

or open mode would induce a flushing flow in Town Creek many times its 

natural flow. Water would enter Town Creek from the river upstream 

from the plant, pass through the creek, and be withdrawn by the intake 

structure to be discharged eventually back into the river. This con

stant movement of the water in Town Creek and the introduction of river 

water may produce changes in the aquatic environment which have not 

been evaluated.  

Atmospheric impacts 

Effects from the use of a spray canal system in the Bellefonte area 

would involve some fogging and icing. These effects are largely depen

dent on the quantity of evaporation of the spray effluent and the abso

lute humidity deficit of the atmosphere. Therefore, the expected plume
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lengths should be somewhat greater than those estimated for cooling 

towers because of the usually lower ambient temperature and greater 

amount of moisture within the near-surface layer where most of the 

effluent will be dispersed. (Water is sprayed upward at a low level, 

15 to 20 feet, as compared to plume release heights of 60 feet and 400 

to 500 feet for mechanical andnatural draft cooling towers, respectively.) 

In many cases visible 

plumes generated by the spray canals would move downwind near ground 

level with intensifying effects on natural fogging. Such conditions 

should occur about 35 days per year with most fogging between 3 a.m.  

and 8 a.m. Most fogging will probably occur south-southwest of the 

plant--the highest frequency of plume occurrence. Figure 2.6-14 indi

cates that for 13 percent of the time (47 days per year) the plume would 

be 2 miles or more in length in this sector. In the south and south

southwest sectors from 4 to 8 percent of the time fogging could be 

encountered by traffic on Alabama State Highway 40. Average daily 

traffic on Highway 40 in 1970 at this point was 2,200 vehicles. U.S.  

Highway 72 would experience fogging in several sectors, and plume-induced 

fogging would reach Hollywood (population 865) about 2.5 percent of the 

time (9 days per year). Average daily traffic on U.S. 72 in 1970 at 

this point was estimated at 3,660 vehicles.  

Periods of potential 

canal-induced icing when the ambient temperature is below freezing are 

expected about 70 days per year during the 5-month period, November 

through March, with the highest frequency in January and February.
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Duration of heaviest icing would depend on the persistency of the 

below-freezing temperatures. Most severe conditions are expected 

between midnight and 7 a.m. Icing could be experienced on Alabama 

State Highway 40 about 4 percent of the time (15 days per year), on 

U.S. Highway 72 about 1 percent of the time (3.5 days per year), and 

possibly as a very rare occurrence on Alabama Highway 35 (figure 

2.6-15).  

Aesthetics - Plume

induced fogging would create an aesthetic impact to the Hollywood popu

lace and to travelers of the highways in the area. However, the aesthetic 

impact from a spray canal 'system should not be significantly adverse.  

Noise - The operation 

of a spray canal would increase noise levels at the plant site by a 

small amount. This increase would be due to motors and the falling 

water. Normally acceptable noise levels would be expected at site 

boundary.  

(c) Land - Based on a preliminary 

investigation of site conditions, it is estimated that spray canal scheme 

2A (combined) would require the acquisition of 480 acres of land in addi

tion to that required for the plant. Spray canal scheme 2B (combined) 

and scheme 3 (closed) would not require the purchase of additional land.  

(d) Economic considerations 

The initial investment to install a spray canal system is estimated to 

require $16,510,000 more for scheme 2A, $16,250,000 more for scheme 2B, 

and $5,540,000 more for scheme 3 than for the proposed scheme 7.
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Due to the location of base 

rock relatively close to the surface at this site, construction of the 

12,800-foot spray canal would be particularly expensive.  

The comparative capability 

and the associated replacement cost of a spray canal versus scheme 7 

are as follows:

Scheme 

Type system 

Comparative capacity loss, kW 

Comparativg replacement 
cost, 10 $

Closed 
ND 

Base

2A 2B 

Combined Combined 
SC SC 

(-)14,88o (-)14,88o

Base (-)4.16 (-)4.16

The savings realized 

in capability by the combined spray canal scheme over scheme 7 is a 

result of the lower backpressure caused by operation in the open mode 

a large portion of the time. The present worth (1979-80 dollars) com

parative operation and maintenance costs of a spray canal compared to 

scheme 7 are as follows:

Scheme 

Type system 

Heat rate, Btu/kWh 

Efficiency loss, 10 $ 

6 
Pump power cost, 10 $ 

Total operation cost, 10 $ 

Maintenance cost, 106$ 

Total operation and 6 
maintenance cost, 10 $

Closed 
ND 

9534.4 

Base 

Base 

Base 

Base

2A 

Combined 
SC 

9477.0 

(-) 1.94 

(-) 2.77 

(-) 4.71 

.299

2B 

Combined 
SC 

9477.0 

(-) 1.94 

(-) 2.77 

(-) 4.71 

.99

3 

Closed 
SC 

9553.6 

.64 

2.47 

3.11 

.99

Base (-) 3.72 (-) 3.72

3 

Closed 
SC 

4,940 

1.39

4.10
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Since the combined-cycle spray canal system operates in the open or 

helper mode a large part of the time, the turbine efficiency is better 

and the required auxiliary power is less than for scheme 7.  

.(6) Mechanical draft cooling towers 

(schemes 4 and 5) - The use of crossflow mechanical draft cooling towers 

as an alternative cooling method would require four vood-filled cooling 

tower sections, each approximately 50 feet wide by 60 feet high by 

640 feet long with 14 cells per section for the combined-cycle system 

(scheme 4) and four tower sections, each approximately 50 feet wide by 

60 feet high by 720 feet long with 18 cells per section for the closed

cycle system (scheme 5).  

(a) Feasibility - Mechanical 

draft cooling towers are suitable for application to a closed or com

bined system at the Bellefonte Nuclear Plant site. Figure 2.6-16 and 

2.6-17 show possible locations and arrangements of the mechanical draft 

towers on the plant site.  

(b) Environmental considerations 

Physical and chemical 

characteristics of effluents - For a closed-loop tower system, the main 

circulating water pumps would circulate water through the condenser and to 

the towers where the heat is transferred to the air, the flow of which is 

induced by large fans. Water returning from the towers would flow by gravity 

back to the circulating water pumps. Tower makeup water and tower blowdown 

would be the only intake and discharge from and to Guntersville Reservoir.  

With a blowdown con

centration factor of 2, the total makeup required would be approximately 

6 percent of the circulating flow, or 147 ft 3/s.
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The blowdown is esti

3 
mated to be 3 percent of the circulating waterflow, or 71 ft /s. Con

centrations of dissolved solids in the circulating water system of a 

closed system or closed mode of operation will not normally exceed 2 

and blowdown would meet stream standards.  

Slightly increasing 

the quantity of blowdown and makeup would further reduce the dissolved 

solids concentration. The temperature of this blowdown for the mechanical 

draft tower closed-cycle system (scheme 5) would be approximately 74F 

under average winter conditions, 770F under average fall and spring 

conditions, and 8hoF under average summer conditions. Peak summer 

conditions could produce temperatures near 890F a few hours a day on 

the hottest summer days. Corresponding temperatures for closed mode on 

a combined mechanical draft tower system (scheme 4) are 810F, 850F, 910F, 

and 950F respectively. Under peak temDerature conditions and during 

periods when there is no flow by the discharge point, blowdown could 

be withheld. During periods of no flow (approximately 5 hours maximum) 

the concentrations in the tower system are not expected to exceed 3.  

Discharge to the reservoir with this concentration would not exceed 

stream standards.  

Drift, which is water 

that is blown out of the towers, has been estimated by the cooling 

tower manufacturers to involve quantities of approximately 0.1 percent 

of the circulating waterflow, or 2.5 ft /s.  

Ecological considerations 

Mechanical draft towers rank intermediately in water demand of the
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alternatives considered. The principal advantages of this alternative, 

under either scheme, over the spray canal alternative are the absence 

of infringement on Town Creek Embayment and reduced entrainment losses; 

the latter being solely a function of the relatively smaller water 

demand. Estimated losses of larval and young fish would be 2.0 x 109 

8 under open-cycle operation and 1.1 x 10 under closed-cycle operation.  

Losses would be irretrievable under closed-cycle operation; irretrievable 

losses under open-cycle operation are more difficult to predict but 

would probably approach 100 percent. Thermal discharge effects would 

be approximately the same as for the spray canal (scheme 3), given the 

same considerations regarding design and location of the discharge device.  

The closed-cycle 

scheme would be preferable in terms of avoiding losses due to entrain

ment. No significant differences in entrainment losses would be expected 

for mechanical versus natural draft towers.  

Thermal discharges 

under combined cycle would be made in compliance with the applicable 

thermal standards, and therefore no significant adverse effects would 

be expected to occur.  

Atmospheric impacts 

Atmospheric effects from the operation of the mechanical draft cooling 

towers at the Bellefonte.Nuclear Plant would include considerable fogging 

and possibly some icing within about 4 to 5 miles of the cooling towers.  

The potential effects will be more significant than those from the 

higher plumes of the natural draft cooling towers because of their lower 

emission height. In some cases the visible plumes from the mechanical 

draft towers should move downwind at near ground level. Of particular
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interest would be the intensifying effects of these low-level plumes 

during periods of natural fog. Such fogging conditions would likely 

occur on about 35 days per year with optimum conditions for fogging 

occurring between 3 a.m. and 8 a.m.  

Most fogging would 

probably occur south-southwest of the plant in the direction of the 

highest frequency of long-plume occurrence (figure 2.6-18). About 17 

percent of the time (61 days per year) the plumes will be transported 

in the south through the southwest sectors with lengths greater than 4 

miles. Alabama Highway 40 could experience fogging from 4 to 8 percent 

of the time. The model used indicated no expected plume lengths beyond 

5 miles. However, the trend of results in these sectors indicated that 

a fogging potential exists a small percentage of the time in the vicinity 

of Alabama Highway 35 which is about 5.2 miles' distance. Also of sig

nificance is potential fogging to the town of Hollywood 2.5 percent of 

the time (9 days per year) and to U.S. Highway 72 in the north-northeast 

sector 7 percent of the time (26 days per year).  

The data indicate 

that cooling tower-induced icing could occur on about 70 days per year 

during the 5-month period, November through March, with the highest 

frequency expected in January and February. Duration of heaviest icing 

would depend on persistency of the below-freezing temperatures with the 

optimum periods from midnight to 7 a.m. The direction with the maximum 

frequency of plume travel is the south-southwest sector. As indicated 

in figure 2.6-19, the ice-inducing plume could reach Alabama Highway 40 

from 1.5 to 3 percent of the time. It is unlikely that a plume of length 

sufficient to affect Alabama Highway 35 would occur any more often than
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one day per year. Light-to-moderate icing would occasionally occur on 

any nearby structures located north-northeast through west-southwest 

of the cooling towers.  

Aesthetics - The 

materials of mechanical draft towers would not be compatible with the 

architecture of the powerhouse; therefore design features would be 

incorporated to achieve architectural compatibility with the main plant.  

The relatively low profile of the mechanical draft towers would not 

present a very large vertical barrier or landmark on the terrain.  

Noise - The use of 

mechanical draft towers would increase noise levels at the plant site.  

This increase would be due to (1) the fans, and (2) the falling water 

with fan noise being dominant. Predicted sound pressure levels from 

one manufacturer of cooling towers are 62 .dB at 250 Hz, 57 dB at 2,000 

Hz, and 59 dB at 8,000 Hz--all 200 feet.from the louvered face (ref 

0.0002 microbar). Predicted noise levels for Browns Ferry plant, at 

which six 600-foot sections of mechanical draft cooling towers are being 

installed, were judged to be "normally acceptable." On the basis of 

these predicted levels, it is expected that mechanical draft towers 

for the Bellefonte site would also be judged "normally acceptable." 

(c) Land - The use of mechanical 

draft towers as an alternative means of cooling would not require the 

acquisition of additional land beyond that now required for the plant.  

The towers would occupy about 50 to 100 acres of the site.  

(d) Economic considerations 

The initial investment required to adapt and install the mechanical
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draft tower system for combined-cycle is estimated to be $17,390,000 

more than the proposed natural draft tower system, and the closed-cycle 

mechanical draft tower system is estimated to require an investment of 

$1,510,000 less than the proposed tower system.  

The combined-cycle system 

dictates lower efficiency, less costly towers; however, the additional 

return channels, gates, and diffusers make the initial cost greater 

than the closed-cycle system. Less expensive mechanical draft towers 

make their initial investment less than a natural draft tower for a 

closed-cycle system. However, due to the longer conduits and greater 

excavation required and the more extensive site preparation needed for 

the mechanical draft towers this difference in cost is narrowed 

considerably.  

The loss in capacity and associ

ated replacement cost to assure the same reliability of power supply 

as compared to scheme 7 are as follows: 

Scheme 7 4 5 

Type system Closed Combined Closed 
I WO MD 

Comparative capacity loss, kW Base (-)13,140 120 

Comp rative replacement cost, 
10$ Base (-)3.68 .05 

The cooling towers for closed

cycle systems have optimum economic selection points at lower approaches 

than those for combined-cycle systems. Also, the combined-cycle system 

would benefit from the lower reservoir temperatures for condenser coolinF
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water when sufficient flow is available. The loss in capacity and 

efficiency is therefore less for a combined-cycle system.  

The use of mechanical draft 

cooling towers is estimated to have the following operating and mainte

nance costs as compared to scheme 7 (costs are present worth differences 

in 1979-80 dollars):

Scheme 

Type System 

Heat rate, Btu/kWh 

Efficiency loss, 10 6$ 

Fan and pump, power cost, 10 $ 

Total operation cost, 10 $ 

Maintenance cost, 106 $ 

Total operation and 
maintenance cost,.10 $

Comparative Costs 
7 14 5 

Closed Combined Closed 
NTD T MD 

9534.4 9483.2 9534.9 

Base (-) 1.72 .02 

Base (-) 1.7T 3.69 

Base (-) 3.49 3.71 

Base 3.16 3.70

Base (-) 0.33 7.41

Average efficiency is greater 

and auxiliary power requirements are less for a.combined-cycle tower 

system than for a closed-cycle system due to the benefit from lower 

reservoir temperatures when on helper- or open-mode and because the 

towers are operated less. The mechanical draft tower closed-cycle 

system, however, requires greater auxiliary power than a closed natural 

draft tower system due to the additional fan power requirements. Effi

ciency loss for the closed-cycle mechanical draft tower and for the 

closed-cycle natural draft tower systems is nearly equal since the 

optimum selection point was at about the same approach. Maintenance
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cost for the mechanical draft tower system is understandably higher 

due to the additional mechanical equipment involved.  

(7) Natural draft cooling towers (schemes 

6 and 7) - The use of two closed-cycle natural draft towers is proposed 

as the method of heat dissipation for the Bellefonte Nuclear Plant.  

Considerations for this alternative are discussed in detail in sections 

2.6.3 and 2.6.4. The discussion in this subsection is limited primarily 

to the differences in considerations associated with the combined-cycle 

natural draft system alternative (scheme 6).  

The use of natural draft cooling towers 

as an alternative cooling method would require two impervious-fill 

towers approximately 480 feet in diameter and 400 feet high for the 

combined-cycle system and 500 feet in diameter and 500 feet high for 

the closed-cycle system.  

(a) Feasibility - Natural 

draft cooling towers have been used for many years; however, the first 

unit in the United States, Big Sandy, commenced operation in 1962. The 

following counterflow towers, similar to those required for Bellefonte, 

are under construction or were recently placed in operation: 

American Electric Power, Amos Plant - 400' diameter x 492' high 

Portland General Electric, Trojan Plant - 385' diameter x 492' high 

Toledo Edison and Cleveland Electric, Davis-Besse Plant 

411' diameter x 492' high 

Cincinnati Gas & Electric, Zimmer Plant - 383' diameter x 479' high
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Natural draft cooling towers are suitable for application to a closed

or combined-cycle system at the Bellefonte Nuclear Plant site.  

Figures 2.6-1 and 2.6-20 show possible locations and arrangements of 

the two towers on the plant site.  

(b) Environmental considerations 

Physical and chemical 

characteristics of effluents - The temperature of the blowdown for the 

combined-cycle system operated in the closed mode would be approxi

mately 710F under average winter conditions, 780F under average fall 

and spring conditions, and 880F under average summer conditions. Peak 

summer conditions can produce temperatures near 940F a few hours a 

day on the hottest summer days; however, blowdown could be withheld 

under peak temperature conditions and during periods when there is no 

flow by the discharge point. Drift has been estimated to be 0.01 per

cent of the circulating waterflow, or,0.25 ft3/s.  

Ecological considerations 

Combined-cycle natural draft towers have advantages over the mechanical 

draft towers and spray canals in terms of total water demand and the 

concomitant entrainment losses. Estimated losses of larval fish would 

9 8 
be 1.8 x 10 under open-cycle operation and 1.1 x 10 under closed-cycle 

operation. Natural draft towers would also avoid disturbance of Town 

Creek embayment. Thermal discharge effects would be similar to those 

of mechanical draft towers. The closed-cycle scheme would be preferable 

in terms of avoiding losses due to entrainment.  

Land disturbance would 

be less than for any of the other heat dissipation schemes since less 

total area and excavation would be necessary.
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Thermal discharges 

under combined cycle would be made in compliance with the applicable 

thermal standards, and therefore no significant adverse effects would 

be expected to occur.  

(c) Economic considerations 

The initial investment required to install combined-cycle natural draft 

towers is estimated to be $17,1o,o000 more than closed-cycle natural 

draft towers, which for the 2-unit plant are estimated to cost about 

$58 million, including conduits, condensers, and site preparation.  

The combined-cycle tower 

system dictates lower efficiency, less costly towers; however, the 

additional channels, gates, and diffusers make the initial cost greater 

than the closed tower system.  

The loss in capability and the 

associated replacement cost (1979-80 dollars) to assure the same reli

ability of power supply with scheme 7 as the base are as follows: 

Scheme 6 

Type System Closed Combined 
ND ND 

Comparative capacity loss, kW Base (-)8,540 

Comp rative replacement cost, 
10 $ Base (-) 2.36 

As was the case for mechanical draft towers, the natural draft towers 

for closed-cycle systems have optimum economic selection points at a 

lower approach than that for combined systems because the combined 

system benefits from lower condenser cooling water when operating on
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helper and open modes. The average loss in capacity and efficiency is 

therefore less for a combined system.  

The use of natural draft 

cooling towers would have the following operating and maintenance 

cost differentials (1979-80 dollars) compared with scheme 7 as base:

Scheme 

System type 

Heat rate, Btu/kWh 

66 Efficiency loss, 10 6$ 
Fan and pump power cost, 10 $ 

Total operation cost, 106 $ 

Maintenance cost, 10 $ 

Total operation 6 
and maintenance cost, 10 $

Comparative Costs 
7 6 

Closed Combined 
ND ND 

9534.4 9501.3 

Base (-) 1.12 

Base (-) 2.62 

Base (-) 3.7h 

Base .19

Base (-) 3.93

As was the case for mechanical draft tower systems, average efficiency 

is greater and auxiliary power requirements are less for a combined

cycle tower system than for a closed-cycle system due to the benefits 

from lower reservoir temperature when on helper or open mode. Mainte

nance costs are slightly lower for the combined-cycle systems due to 

the smaller towers required.  

(8) Evaluation of alternative heat 

dissipation facilities - Table 2.6-1 summarizes the present worth 

cost comparison in 1979-80 dollars and other differences of the feasible 

alternatives.
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The comparison of feasible alternatives 

shown in Table 2.6-1 indicates the relative economic differences in 

present worth evaluated costs (1979-80 dollars) which include the 

capital cost of installing the facilities and the present worth of the 

operation and maintenance costs. The natural draft closed-cycle cooling 

tower scheme is used as the base since it is the scheme with the lowest 

total evaluated cost. Scheme 1, closed-cycle cooling lake, has the 

next lowest evaluated cost, and scheme 5, closed-cycle mechanical draft 

cooling tower system, is the third lowest.  

All alternatives are estimated to be 

compatible with the construction schedule for the remainder of the 

plant, except the cooling lake which may not be compatible because of 

possible problems in acquiring neqded land.  

The mechanical draft closed system (scheme 

5), in addition to having an evaluated cost of some $6 million more 

than the natural draft towers, would create considerable fogging and 

icing, the effects of which would be more significant than the potential 

effects from the higher plumes of the natural draft towers. Mechanical 

draft towers are also noisier than any of the other alternatives.  

The cooling lake system would cost some 

$3 million more than the natural draft towers and would require the 

use of considerably more land and the acquisition of about 7,000 acres 

of additional land. Ground fogging and icing would also be a problem 

more frequently with a cooling lake than with the towers.  

In conclusion, TVA has investigated 

numerous feasible alternatives for heat dissipation for the Bellefonte
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Nuclear Plant, and each alternative costs more and offers no significant 

advantages over the natural draft towers. Therefore, due to the eco

nomic advantage and the smaller overall potential for environmental 

impacts, TVA proposes to include the closed-cycle natural draft cooling 

tower installation for heat dissipation at the Bellefonte Nuclear Plant.  

The initial investment in facilities for the base natural draft closed

cycle system, including towers, conduits, condensers, site preparation, 

etc., is estimated at $58 million for the 2-unit plant.  

(9) Alternative intake designs - In response 

to the AEC, TVA has evaluated several alternative intake designs.  

(a) Alternate 1 - This is the 

proposed intake design which is discussed in section 2.6.3 above and 

incorporates an intake structure located approximately 1,200 feet from the 

reservoir shoreline with a 5-foot floating trash boom located at the 

shoreline to protect the channel from floating debris and Eurasian 

watermilfoil (figure 2.6-21). The inlet will be constructed utilizing 

and expanding a natural embayment. The proposed design would have a 

maximum channel intake velocity of less than 0.2 ft/s.  

(b) Alternate 2 - This is the 

same as the proposed alternate 1 except that a skimmer wall would be used 

in lieu of the floating trash boom. The depth of withdrawal for the 

skimmer wall is 22 feet below the minimum reservoir water surface.  

The maximum intake water velocity under the wall would be 0.36 ft/s.  

Due to the weak thermal stratification of Guntersville Reservoir, the skimmer 

wall is not effective in reducing the impact of suspended aquatic life.
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(c) Alternate 3 - The intake 

structure design is the same as for alternates 1 and 2, but the structure 

would be located at the shoreline of the reservoir. Since the intake 

provides the water supply for the essential raw cooling water system, 

the intake is an engineered safety feature and is essential for safe 

operation and shutdown of the Bellefonte plant. The water supply must 

be provided even under abnormal conditions such as a probable maximum 

flood and loss of the downstream dam due to a seismic event. The reservoir 

shoreline location for the intake structure is not desirable since it 

would be vulnerable to damage and blockage from runaway barges and to 

fire resulting from oil spills.  

(d) Alternate 4 - This alternate 

consists of a submerged intake located in the bottom of the original river 

channel nearest the site shoreline (figure 2.6-22). From the submerged 

intake, four 60-inch steel pipes extend to-and through a permanent earth 

dike across the embayment at the shoreline. Four pipes are required for 

compliance with AEC Regulatory Guide 1.27. A valve system is required 

to permit periodic testing of the pipes. A traveling screen system for 

the submerged intake to remove trash and debris is not feasible for this 

system. Therefore, periodic inspection and removal of debris and sil

tation by underwater divers would be required. At the deepwater intake 

the pipes would turn downstream into a concrete intake structure which 

takes water from the downstream face. The pumping structure would be 

located in the embayment. Trashracks would be fitted on the intake 

openings and the openings would be sized for a maximum velocity through 

the racks of 0.5 ft/s. A cofferdam extending into the reservoir would
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be required to construct the deepwater intake and would also serve 

for devatering the embayment for construction of the pumping 

structure and the permanent earth dike. The cofferdam would be 

removed after construction of the intake facilities are completed.  

(e) Alternate 5 - This alternate 

is the same as alternate 4 except that the intake pipes extend to the 

pumping structure and no permanent earth dike is required.  

(f) Alternate 6 - This alternate 

is the same as alternate 4 except redundant inlet piping is not provided 

and a 60-acre cooling pond is included as a backup in the event the 

deepwater intake becomes blocked (see figure 2.6-23). This system would 

consist of dikes to form the pond and a water conduit with a control 

valve to pass water from the pond to the intake forebay. Should the deep

water intake become blocked, the control valve under the pumping station 

would open at a predetermined water level in the intake channel permitting 

the cooling water to circulate from the intake forebay to the plant, from 

the plant to the cooling pond, and the cooling pond to the intake forebay.  

(g) Evaluations of alternate 

intake designs - With a flow velocity of less than 0.42 ft/s through the 

intake openings, the losses of aquatic life due to the 'proposed intake 

design will be the result of entrainment of plankton; impingement of 

healthy fish is expected to be minor. The present 'state-of-the-art 

regarding the use of louvers, bypass devices, and bubble screens is 

such that they have not been demonstrated to be effective in reducing 

entrainment of suspended aquatic life. This, in addition to the 

unfavorable economics of such devices preclude the need to conduct a
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detailed cost/benefit analysis of these devices since they cannot 

be considered feasible alternatives.  

Following these additional 

studies and evaluations as requested by AEC, TVA's selection of a 

proposed design remains as alternate 1, the alternative with the 

least total evaluated cost as shown in the table below. The costs 

shown are not the total expected costs as the estimates were carried 

out to the extent deemed necessary to determine that further evaluations 

were not warranted. For example, the costs of using underwater divers 

to inspect and remove debris for alternates 4, 5, and 6 are not included 

in the table.  

Estimated Capital 
Alternate Costs (Thousands of Dollars) 

1 (Shoreline Intake) $4,450 

2 (Shoreline Intake) 4,550 

3 (Shoreline Intake) 9,300 

4 (Deepwater Intake) 8,250 

5 (Deepwater Intake) 9,300 

6 (Deepwater Intake and Cooling Pond) 8,150 

The environmental costs were 

computed using values per fish as supplied by "Monetary Values of Fish," 

The Pollution Committee, Southern Division, American Fisheries Society, 

1970. Based on sampling at Bellefonte, the number of larval fish in 

deep water (5 meters) is approximately 6 percent of that near the shore

line in shallow water. On this basis, the environmental costs for the 

shoreline intake alternates are estimated to be $2 million more than 

for the alternatives with a deepwater intake.
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The table shows that the 

capital costs of any of the alternatives with a deepwater intake 

exceed the proposed alternative 1 by nearly $4 million, while a 

conservative estimate of the environmental advantage is only about 

$2 million. Therefore, after weighing and balancing the economic 

and environmental costs along with safety considerations, TVA has 

concluded.that the proposed intake design represents the best 

balance of cost, feasibility, and environmental impact. TVA will 

verify this conclusion by conducting more detailed and extensive 

larval fish studies in the vicinity of the Bellefonte site during 

the spring of 1974.
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Table 2.6-1 

PRESENT WORTH COST COMPARISONS OF ALTERNATIVE HEAT DISSIPATION FACILITIESa 
(1979-80 Dollars)

Scheme 

Heat Dissipation Device 

Type 

Average Annual Net Turbine 
Heat Rate - Btu/kWh 

Percent of Time Operating 
in Various Modes 

Open 
Helper 
Closed 

Facilities Cost, $ Million 

Capability Cost, $ Million 

Operation Cost, $ Million 

Maintenance Cost, $ Million

1 

Cooling 
Lake

2A 

Spray 
Canal

2B 

Spray 
.Canal

Closed Combined Combined

9510.0 

0 
0 

100 

8.94 

(-)1.75 

(-)3.46 

-)0.69

9477.0 9477.0 

71.6 71.6 
25.5 25.5 
2.9 2.9 

16.51 16.25 

(-) 4.16 (-) 1.16 

(-) 4.71 (-) 4.71 

0.29 0.99

3 

Spray 
Canal 

Closed

4 

Mechanical 
Draft 
Towers 

Combined

9553.6 9483.2

0 
0 

100 

5.54 

1.39 

3.11 

0.99

71.6 
24.9 

3.6 

17.39 

C-) 3.68 

(-) 3.49 

3.16

Mechanical 
Draft 
Towers 

Closed 

9534.9 

0 
0 

100 

(-) 1.51 

0.05 

3.71 

3.70

6 7 

Natural Natural 
Draft Draft 

Towers Towers 

Combined Closed 

9501.3 9534.4 

71.5 0 
25.1 0 
3.4 100 

17.14 Base 

(-) 2.36 Base 

(-) 3.74 Base 

(-) 0.19 Base

Total, $ Million 3.04 8.63 8.37 11.03 13.38 5.95 10.85 Base

a. All costs shown are present worth cost differences in 1979-80 dollars using scheme 7 as a base.
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Figure 2.6-1 
COOLING WATER SYSTEN ALTERNATIVE 
BELLEFONTE NUCLEAR PLANT SIT[ 

NATURAL DRAFT TOWERS-CLOSED SYSTEM 
SCHEME 7
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Figure 2.6-2 

NICKAJACK DAM 
Hourly Flow 

May 1962 -. October 1971
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Figure 2.6-3 
GUNTERSVILLE DAM HOURLY FLOW 

10 YEARS .OF RECORD 
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* Exiple: 2 percent of the time (7 days per year) 
plumes with lengths = 2.7 miles 
occur in the 22/o sector north of site

Percent of 
total days in a year

I ;ised on daily early morning record 
Aug. 1970 - Aug. 1971

Figure 2.6 -4 EXPECTED PLUME LENGTH AND FREQUENCY OF OCCURRENCE 
FOR 16 COMPASS POINT SECTORS 
(ALL TEMPERATU RES) 
NATIJRA I1)AVP COOLING, TOWERS 
HELLEFONTE NUCLEAR PLANT SITE
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*Example: .5 percent of the time (2, days per year) 
plumes with lengths = 3.2 miles 
occur in the 22/2 sector northwest of site Percent of 

total days in a year

R , 
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f1.5o.  0155 

oo ,Pisga 

.5 

BO / ' 

s Creek 

J'ACKSO 

n 

SCALE OF MILES 

Based on daily early morning record 

Aug. 1970 - Aug. 1971

Figure 2.6 - 5 EXPECTED PLUME LENGTH AND FREQUENCY OF OCCURRENCE 

FOR 16 COMPASS POINT SECTORS 
(AMBIENT TEMPERATURE BELOW FREEZING) 

NATURAL DRAFT COOLING TOWERS 

BELLEFONTE NUCLEAR PLANT SITE
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Figure 2.6-6 

BELLEFONTE NUCLEAR PLANT 
ALTERNATIVE COOLING SYSTEM 

CLOSED-CYCLE SYSTEM 
SCHEMES 1, 3, 5, 7
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GATE NO.

OPEN MODE 

CLOSED MODE 

HELPER MODE

1* 2 3

0 C 0 

C 0 C

C C 0

*Gate for towers only

Figure 2.6-7

BELLEFONTE 
ALTERNATIVE 

COMBINED 
SCHEMES

NUCLEAR PLANT 
COOLING SYSTEM 
COOLING SYSTEM 
2A, 2B, 4, 6

GATE NO.

I



-u

I

Figure 2.6 - 8 

COOLING WATER SYSTEM ALTERNATIVE 
BELLEFONTE NUCLEAR PLANT SITE 

COOLING LAKE 
SCHEME 1 

1 0 1 Mile

r 7
1
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I - ..1 1 E 
23.01 

Figure 2.6-9 
PERCENT OF OCCURRENCE - EXPECTED PLUME DIRECTION FOR 16 COMPASS-POINT 
SECTORS (FOR ALL TEMPERATURES) 
COOLING LAKE - BELLEFONTE NUCLEAR PLANT SITE
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Figure 2.6-10 
PERCENT OF OCCURRENCE - EXPECTED PLUME DIRECTION FOR 16 COMPASS-POINT 
SECTORS (AMBIENT TEMPERATURE BELOW FREEZING) 
COOLING LAKE - BELLEFONTE NUCLEAR PLANT SITE
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APPROX. LOCATION

INTAKE SKIMMER WALL 
& GATE STR. < 

RFSERVOIR A

Figure 2.6-11 

COOLING WATER SYSTEM ALTERNATIVE 
BELLEFONTE NUCLEAR PLANT SITE 
SPRAY CANAL-COMBINED SYSTEM 

SCHEME 2A
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Intake Gate Str. and 
Skimmer Wall .

I

Intake Pumping Sta.

Di scharge Channel 

GUNTEPSVILLE 1ESr1WZO' I,

Figure 2.6-12 

COOLING WATER SYSTEM ALTERNATIVE 
BELLEFONTE NUCLEAR PLANT SITE 

SPRAY CANAL COMBINATION SYSTEM 
SCHEME 2B

A 

117P
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NUCLEAR

DISCHARGE CONTROL 
GATE & TRANS.

RESERVOIR

Figure 2.6-13 

COOLING WATER SYSTEM ALTERNATIVE 
BELLEFONTE NUCLEAR PLANT SITE 

SPRAY CANAL CLOSED SYSTEM 
SCHEME 3
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Example: 1.5 percent, of the time (5 days per year) 
plumes with lengths 2 4.0 miles 
occur in the 221/2 sector north of site

Percent of 
total days in a year

65 -7/NW 5 

1A 00 7 
Aug. 7 - Aug 19 71 . 6 z &O 

JAS FOR16COPAS OIT ECOR 

C', ~ 2- (ALL TENIPF0RATURES)ILE 

SPRAY CANAL 
BELLEFONTE N UCLEAR PLANT SITE
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* Example: .5 percent of time (2 days per year) 
plumes with lengths ? 4.3 miles 
occur in the 222o sector north-northeast of site 

Percent of 
total days in a year 

.5 

j~Con 
Creek 

J AK-J, ~ 4 

Hol oox 

W Smi. 4m 3mi. 2mi.  

oaPi sga 

SPRAY CANAL 

,;EFNMILES 

Based on daily early mo rning record 

Aug. 1970 -Aug. 1971 

F igure 2.6 -15 EXPECTED PLUME LENGTH AND FREQUENCY OF OCCURRENCE 

FOR 16 COMPASS POINT SECTORS 

(AMBIENJ' TEMPERATURE BELOW FREEZING).  

SPRAY CANAL 

BELLEFONTE NUCLEAR PLANT SITE
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TOWN CREEK 

NUCLEAR PLANT 

DISCHARGE STR.  
- NTKESTR.  

COOLING TOWERS 
GATE 

PUMPING S A. &GAT 

GATE \CLOSED S STEM INTAKE CHANNEL 
RETURN C ANNEL 

DISCHARGE CHANNEL" 

EARTH DAM 

DIFFUSER PIPES SKIM4F ALL 

Figure 2.6-16 

COOLING WATER SYSTEM ALTERNATIVE 
BELLEFONTE NUCLEAR PLANT SITE 

MECHANICAL DRAFT TOWERS-COMBINED 
SYSTEM SCHEME 4
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RETURN CHANNEI

GL AN El .svj LLt 
RESERVOIR

Figure 2.6-17 

COOLING WATER SYSTEM ALTERNATIVE 
BELLEFONTE NUCLEAR PLANT SITE 

'MECHANICAL DRAFT TOWERS 
CLOSED SYSTEM SCHEME 5
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*Example: 1 percent of the time (3 days per year) 
plumes with lengths 4.2 miles 
occur in the 22%o sector north of site

Percent of 
total days in a year

Based on daily early morning record 
Aug. 1970 - Aug. 1971

Figure 2.6 -18 EXPECTED PLUME LENGTH AND FREQUENCY OF OCCURRENCE 
FOR 16 COMPASS POINT SECTORS 
(ALL TEMPERATURES) 
MECHANICAL DRAFT COOLING TOWERS 
BELLEFONTE NUCLEAR PLANT SITE
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*Example: .5 percent of the time (2 days per year) 
plumes with lengths 4.1 miles 
occur in the 221/20 sector west-southwest of site

Percent of
total days in a year 

.5 

I~k N W 12 

C*00 2re 

W~ 5M E 

1.5 .  

~ Jones Creek 

33O 

RIDGE~2 1 2 

/ .SCALE OF MILES 

Based on daily early morning record 
Aug. 1970 - Aug. 1971

Figure 2.6 -19 EXPECTED PLUME LENGTH AND FREQUENCY OF OCCURRENCE 
FOR 16 COMPASS POINT SECTORS 
(AMBIENT TEMPERATURE BELOW FREEZING) 
MECHANICAL DRAFT COOLING TOWERS 
BELLEFONTE NUCLEAR PLANT SITE
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4,

NUCLEAR

DISCHARGE 
COOLING TOWERS

IwTN N'NE "NTAKE CHANNEL 
RGE CHANNEL-* 

EARTH DAM.o 

DIFFUSER PIPES SKIMMER WALL

Figure 2.6-20 

COOLING WATER SYSTEM ALTERNATIVE 
BELLEFONTE NUCLEAR PLANT SITE 

NATURAL DRAFT TOWERS 
.COMBINED SYSTEM SCHEME 6
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ALTERNATE 1 

Intake Plant Design Channel 
from Reservoir to Pumping Station 

Located in Embayment
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ALTERNATE 1 
Intake Alternative Pumping Station 

Located in Embayment Modified Channel 
With Intake in Bottom of Reservoir 
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ALTERNATE 6 
Pumping Station in Embayment 
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2.7 Construction Effects 

1. General construction considerations - Initial 

construction work will include three main categories of construction 

activities: (1) general grading of the site; (2) construction of the 

"Construction Plant Facilities" including various shops, warehousing 

facilities, utility services, concrete mixing plant, administration 

buildings, roads, railroads, etc.; and (3) excavation of earth and rock 

in the area of the main powerhouse complex.  

The next principal phase of work will be the perma

nent concreting program for all structures. This is planned to begin 

about 4 months after the initial construction activities.  

Construction activities at the site will be planned 

to minimize undesirable effects, such as accumulation of scrap materials, 

burning of cleared brush and trash, and silting of the reservoir during 

any required dredging operations associated with intake channel exca

vation. Since there is very little timber and brush to be cleared from 

the site, air pollution resulting from the burning of this material 

will be minimal and of short duration.  

Temporary construction buildings will be arranged 

in a neat and orderly manner to minimize land use requirements, to 

expedite construction operations, and to facilitate routine grounds

keeping and houskeeping needs. Warehousing operations will be centra

lized at the project for surveillance and control purposes.  

Because of the general cleared condition of the 

site it is anticipated that a total area of only 75 to 85 acres will 

be affected by tree cutting and clearing required for the construction
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area needs. Merchantable timber, if any, will be sold. No significant 

impact on forest resources will be caused by construction on the plant 

site.  

Preliminary plans indicate an approximate earth 

excavation requirement in the main powerhouse complex of 170,000 yd3 

This material will be used for both construction plant and permanent 

plant fill requirements. The general methods described for protection 

against soil erosion and resultant siltation are generally those stan

dardized type construction methods that have been used successfully over 

the years. However, as new techniques are developed which would give 

a better balance of reduction of environmental impacts and cost, TVA 

will use these techniques wherever their use is feasible.  

Construction effects associated with offsite trans

mission facilities are discussed in section 2.2.  

Following completion of the plant, the complete 

temporary construction facilities will be dismantled and all material 

will be disposed of, either through shipments to other TVA projects or 

by sale. The total construction area will be well landscaped.  

(1) General clearing - TVA plans to 

acquire approximately 1,500 acres of land for the plant site. The land 

has been generally cleared by previous owners except for some 830 acres 

of woodland.  

The main powerhouse complex is tentatively 

centered in a large previously cleared area. This complex, including 

the switchyard, takes in an area of approximately 90 acres with less 

than 35 percent of this area covered by trees and underbrush. Following
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is a tabulation of the approximate areas from which trees must be 

cleared for construction needs: 

Approximate Area Approximate Area 
Required (acres) to be Cleared (acres) 

Powerhouse complex 90 31 
including switchyard 

Cooling towers 10 4 

Railroad and access road 25 11 

Construction plant shop 50 2 
and administration 

Visitors' overlook 10 10 

Parking lots 11 6 

Warehouse and storage 60 15 
area 

256 79 

The construction plant area is being 

designed to provide the maximum support assistance to the construction 

of the project. Clearing requirements were coordinated with the TVA 

Architectural Branch to avoid indiscriminate clearing and to provide 

screening of the construction area from public roads. Coordination 

of the construction project with architectural personnel assures that 

as many tree stands as possible will be left within the construction 

plant area for their aesthetic value where these will not create costly 

and dangerous obstacles to construction equipment and personnel movements.  

Much of the wooded area will remain 

undisturbed unless major design changes create additional clearing 

requirements. Based on present design data available it is assumed 

that approximately 755 acres.of woodland will remain undisturbed for
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the 2-unit installation. This comprises approximately 91 percent of 

the existing woodland.  

(2) General grading and excavation 

Current design information indicates the following grading and excava

tion quantities will be required in the construction of the Bellefonte 

Nuclear Plant.  

Grading and 
Excavation Excavation Backfill or 
Earth (CY) Rock (CY) Embankment (CY) 

Main PH complex 170,000 385,000 
Switchyard 0 - 256,000 
General yard 117,000 
Dikes and holding ponds 130,000 5,000 
Intake channel 100,000 80,000 
Pumping station 22,000 25,000 50,000 
Visitors overlook area 16,000 13,000 
Access highway 110,000 175,000 
Access railroad 100,000 195,000 
Construction plant 

*Construction plant layout is not complete; however, the layout will 
be made so as to have a balance of cut and fill material.  

Following clearing and removal of stumps, 

grading operations will be sequenced to remove and store topsoil prior 

to conducting a general grading and excavation program.  

The initial grading operation will be 

to remove the overburden from the main powerhouse complex and cooling 

tower area down to final plant grade of elevation 628. Existing ground 

elevations in these areas range up to about elevation 642, requiring 

about a 14-foot cut at the maximum to reach plant grade. As can be 

seen from the above tabulation, earth material must be obtained from 

a borrow source to provide for the total fill material needed. On
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completion of the borrow operation, the borrow area will be graded to 

fit into the surrounding area and restored to a natural condition by 

seeding and mulching.  

The next major operation will be the 

excavation of the powerhouse complex. Earth overburden will be removed 

by large rubber-tired panscraper units with the excavation outlines 

conforming to design drawing details. Usable material will be stored 

for future use and spoil material will be wasted in preselected areas 

where it will be graded to conform with the surrounding landscape, covered 

with topsoil, and seeded and mulched to avoid erosion.  

On completion of the removal of earth 

overburden, foundation rock will be excavated by the presplit method 

with excavation outlines as required for the structure foundations.  

The rock will be broken up by small blasting charges and removed by 

use of power shovels and trucks.  

Concurrent with the above excavation 

program will be the building of construction plant shop and service 

facilities for use in the construction of permanent plant features.  

Those temporary facilities will include the administration building; 

field offices; craft shops; concrete mixing plant; varehouse and storage 

yards; raw and treated water systems for fire protection, equipment 

cooling, drinking water, concrete mixing, etc.; service air systems; 

construction barge dock; substation and electrical distribution; 

sevage collection and treatment systems; roadways; railroads; etc.  

Timing for this work will be to complete the facilities required for 

service in starting the first permanent concreting operation about 4 

months after starting initial onsite work.
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Following the above operation, excavation 

will be conducted for the intake channel and pumping station for the 

essential raw water cooling and makeup system. A temporary dike will 

be constructed at the reservoir end of the channel to allow excavation 

to be conducted in -the dry. Following completion of the channel and 

pumping station, flooding of the channel will be accomplished by pumping 

into the diked channel from the reservoir. The dike will be removed 

by panscrapers, draglines and/or clamshells, and by dredging. Breaching 

of the temporary dike will not occur until the water levels are equalized 

across the dike to avoid siltation wash into the channel areas.  

To maintain an emergency cooling water 

supply at minimum reservoir water levels, the essential cooling water 

channel must be dredged to the main river channel. Dredging will be 

accomplished by a suction dredge with the spoil material being disposed 

of in an upland area to avoid excessive siltation of the reservoir.  

Siltation controls are being studied for consideration of use during 

the dredging program.  

Design details at this stage are insuffi

cient to indicate the extent of use of riprapping to control reservoir 

bank erosion.  

2. Siltation control - General grading for both 

the construction plant area and the permanent plant area will be accom

plished in accordance with grading plans developed by design and con

struction engineering personnel. Following clearing and grubbing, 

usable topsoil is removed and stored for future use in final landscape 

work. The topsoil will be stored in a manner to minimize loss due to
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erosion. Grading work is accomplished according to the grading plans, 

which include the construction roadway system, drainage ditches, catch 

basins, sloping of areas to drain, and filled areas for construction 

shops and administrative office buildings. These grading operations 

are conducted to provide and maintain a controlled surface drainage 

system to minimize erosion and resultant silting of the reservoir.  

Certain methods of erosion control used in conjunction with a master 

grading plan include the use of berms, diversion dikes, check dams, 

sediment basins, fiber mats, netting, gravel, mulches, grasses, special 

drains, and other control devices.  

Since TVA performs most of its own work with force 

account labor, it very seldom becomes involved with contractor efforts 

to control erosion. This provides the means for strict control over 

construction phases which could result in environmental impacts. How

ever, since the bases and support piling for the cooling towers are to 

be contract erected, TVA will enforce erosion control considerations 

as a part of the cooling tower contract requirements.  

Also, since TVA performs most of its own grading 

operations, good control is maintained at all times over the amount 

of erodible material exposed. Inspectors working for the project 

management organization will control the extent of erodible material 

uncovered and direct the implementation of erosion control devices 

as deemed necessary to protect adjacent streams. These inspectors 

and/or engineers will insure that erosion control practices are 

reasonably current with the excavation, borrow, and grading operations.
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The total project lies within relatively tight confines that will allow 

good current control by inspectors and engineers.  

Some material which has been excavated will be 

stored in rolled sloped mounds to avoid saturation and erosion and to 

permit its later use as fill. Temporary construction sumps will be 

constructed in the powerhouse area for the diversion and control of 

runoff inside the excavated area. Water will be pumped to the yard 

construction drainage system and further treatment, such as settling 

pond use, will be effected, if required, to avoid excessive siltation 

of the reservoir.  

Gravel will be used in the construction areas to 

provide cover for parking, storage, and work areas. Heavy rock bases 

are laid for construction roadways to avoid rutting and erosion from 

the use of heavy equipment. Side ditches are cleaned out periodically 

for proper drainage and side slopes are protected where deemed feasible 

by seeding, matting, or mulching.  

Present plans indicate that the excavation of the 

intake channel to the essential cooling water pumping station is the 

major area of possible dredge or dragline operation which would have 

an undesirable effect on the quality of the water in the reservoir.  

As previously described, excavation of a portion of this channel will 

be conducted behind.a dike which must eventually be removed by dredge 

or dragline and the remainder of the channel will be dredged to the 

main river channel. Special efforts will be made to minimize silting 

in the reservoir. However, a certain amount of turbidity and siltation
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is an unavoidable consequence of operations such as this, and fine 

control is very difficult to accomplish.  

Appropriate siltation control methods will be 

utilized during construction of the bloydown diffuser to minimize silta

tion away from the immediate construction area.  

3. Solid waste - Trees which must be removed that 

have no commercial value and stumps will be cut, piled, and burned.  

All burning will be performed in compliance with Federal, state, and 

local air quality regulations. There will be no burning of solid 

waste containing garbage. Metal, lumber scrap, and other salvable 

material will be collected for periodic sale and removal from the site.  

Broken concrete, rock, and residue from burning will be used as land

fill material onsite. Other solid waste will be collected and disposed 

of by a private contractor in a state-approved sanitary landfill. The 

considerations made for disposing of solid wastes from the plant 

(section 2.5) will be followed in determining the ultimate disposal 

of these construction wastes.  

4. Sanitary wastes - A temporary sewage treatment 

plant capable of handling the peak construction force sewage load will 

be installed and operated to meet applicable standards.  

In addition, chemical toilets will be used in 

isolated or remote areas during the construction period, and the ser

vicing contractor will be required to dispose of raw sevage in a manner 

which is environmentally acceptable. Generally, these wastes are col

lected in contractor-owned tank trucks and are hauled to a local 

community sewage treatment plant for disposal.
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5. Chemical cleaning - Chemical cleaning operations 

prior to unit startup will be conducted to minimize releases to the 

reservoir and to ensure that any chemicals released have been neutra

lized and diluted to concentrations which are acceptable for discharge 

into the reservoir. Procedures for chemical cleaning are not final, 

but present plans are to clean piping systems and components before 

erection. Prior to startup or initial operation, systems Vill be 

thoroughly flushed: first with a weak solution of trisodium phosphate 

to remove grease, oil, or similar contaminants and any loose matter, 

and then given a final flush with filtered or demineralized water.  

The flush water will be discharged to holding ponds for further dilu

tion and treatment to reduce any objectionable constituents to concen

trations which are acceptable for discharge into the reservoir.  

Procedures normally include the use of multiple 

ponds to allow for monitoring various degrees of treatment so that the 

final effluent to the receiving waters is within applicable water 

quality standards. Standard design and construction procedures will 

be utilized in regard to the pond dike system. All unconsolidated 

fill material will be removed from the dike foundations and the dikes 

will be constructed with clean impervious soil placed in layers and 

compacted with earth-hauling equipment. All pond areas will be stripped 

of vegetation and unconsolidated materials. No problems with either 

overflow or pond flooding are foreseen.  

Flushing oils used during the cleaning process for 

transformer insulating oil systems and turbogenerator lube oil systems 

will be reconditioned for reuse or will be disposed of at some offsite 

location.
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6. Miscellaneous - In addition to those considera

tions already discussed, the following miscellaneous effects have been 

identified.  

A small river docking facility may be constructed 

to handle barge traffic into and out of the plant. This facility would 

be constructed with steel pilings to permit use of the facility through

out the lifetime of the plant if considered desirable. Only minor 

interference with recreational and navigational features is anticipated 

and this only when barges might be tied up at the dock. After the plant 

is constructed, the dock is expected to be used only intermittently, 

and no significant adverse impact on the use of waterways would be 

expected to occur.  

To minimize effects of dust during construction, 

the use of tank trucks equipped with sprinkler equipment will.be employed.  

Excavation activities during construction may 

temporarily affect ground water movement in the immediate vicinity of 

the excavations, but the ground water movement should return to normal 

after construction is completed. No public or private use of ground 

water is expected to be affected due to construction of the plant.  

Complete plans have not been developed at this 

stage for the furnishing of potable water for both the construction 

plant and the permanent plant needs. The site is located only about 

T miles from Scottsboro, which has a modern and adequate (3,500,000 

gal/d) water supply system. It is anticipated that arrangements can 

be made to purchase potable water from Scottsboro. Construction needs 

would vary from a normal daily requirement; of 30,000 gal/d (assuming
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use in concreting operations) up to a peak use of 250,000 gal/d during 

startup periods for the plant where high water usage is required in 

the plant flushing and cleanup cycles. Use of water from Scottsboro 

would require that 3 miles of 8-inch pipe main be constructed along 

U.S. Highway 72 north of Scottsboro to a point where TVA would connect.  

This would also make treated water available along the route of the 

pipeline to many people who do not now have treated water service.  

Raw water for construction needs in fire protection, 

equipment cooling, and other services will be pumped from the reservoir 

using a temporary pumping station located slightly offshore near the 

plant site.  

7. Impact of construction traffic - There will be 

two access roads to the site during most of the construction program, 

one via existing roads south of the plant site and a new permanent 

access road from U.S. 72 north of the site. Initially most all traffic 

will enter the project area via the existing highway which passes 

through the old townsite of Bellefonte. By the time the construction 

force reaches 1,000 employees (est. 450 cars) the new access road 

should be open to traffic. After this occurs employees living north 

of the plant site will likely use the new road while those living to 

the south will continue to use existing roads leading to the south 

entrance. The Division of Construction plans no new road construction 

or general upgrading of existing roads in the Bellefonte area; however, 

some repairs may be required due to abnormal use during the construction 

program. Responsibility will be determined on an individual basis with 

local highway officials at the appropriate time. At peak of activity
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it is estimated that TVA and contractor employees will drive about 

1,200 vehicles to work.  

Since most of the heavier items of permanent 

equipment will arrive by rail or barge shipment, numerous equipment 

deliveries by motor freight are not expected. Approximately one-half 

of these will enter the project site through the south entrance assuming 

interchange with a local carrier with terminal facilities in Scottsboro.  

Concrete aggregates, cement, etc., will require many shipments, and 

quite likely these also will be by truck.
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2.8 Socioeconomic Impact - Population in the area will continue 

to grow along with the industrial growth in the region. Construction 

of the Bellefonte Nuclear Plant will have a twofold impact on the 

surrounding area. First, there will be the temporary impact of con

struction employees who move into the area to work on the project.  

Second, permanent employees to supervise, operate, and maintain the 

plant will also be moving into the area.  

This section includes estimated data of the construction 

employees' impact and the projected schedule for permanent employment.  

1. Construction employment impact - One impact of 

the construction of the Bellefonte Nuclear Plant will be attracting 

workers who will move into the area of the plant site, thereby pro

viding a temporary stimulus to the economic growth of the area. The 

two main concerns are housing and schools, although other public and 

private facilities will be affected.  

Workers moving into the area are estimated to 

comprise between 25 and 30 percent of the total construction work force.  

In general, the lower percentage will apply during the initial and 

final stages of construction. The higher percentage will be approached 

as the work force includes larger numbers of workers with specialized 

skills not available in the local work force.  

Approximately 45 percent of those workers moving 

into the area are expected to buy or rent houses. An additional 35 

percent are expected to buy or rent mobile homes and the remaining 20 

percent probably will rent apartments or sleeping rooms.
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Workers who move and bring their families should 

make up about 70 percent of all workers moving into the area. The 

remaining 30 percent should be mostly single men or men who will live in 

the area during the week and return home on weekends. On the average, 

workers who bring their families will have about one school age child 

per family.  

The Scottsboro-Hollywood area can be expected to.  

absorb approximately 70 percent of the impact from movers. An additional 

20 percent will be distributed in Browns Valley as far south as Guntersville 

and to the north as far as Bridgeport. The remaining 10 percent will be 

scattered among the small communities on Sand Mountain and the Cumberland 

Plateau which have good access to the site.  

Using the percentages discussed above, impact estimates 

were prepared for selected employment levels (1,000 and 2,000 men) to 

provide some typical figures. These estimates are contained in Table 2.8-1.  

This table does not include estimates for effects on service-related 

functions such as housing construction, additional stores and businesses, 

etc. Table 2.8-2 contains the projected construction employment to help 

estimate the timing of the impact.  

The following discussion details the estimated 

impacts due to an additional employment of 2,000 workers in Jackson County.  

(1) Population impact - The 1970 

population of Jackson County was 39,202 and the Scottsboro-Hollywood total 

was 9,625 (Scottsboro 9,324 and Hollywood 301). Thus, the total population 

influx of 1,400 is 3.6 percent of Jackson County's population and the 

980 people locating in Scottsboro-Hollywood is a 10.2 percent
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increase. Due to the potential for growth in Jackson County and 

especially Scottsboro - Hollywood, this population influx should be 

accommodated with no significant adverse impact.  

(2), Impact on schools - The combined 

student enrollment in May 1973 for the Jackson County and Scottsboro 

city school systems was 9,454, grades 1-12; 3,376 of these students 
were 

enrolled in schools in the Hollywood - Scottsboro area, the communities 

most likely to sustain the major impact of students as a result of TVA 

construction activities. It is estimated that 420 students will be brought 

to the area, with 250 expected to enroll in the Hollywood - Scottsboro 

schools and the remaining 170 distributed among other Jackson County 

communities and schools.  

As of September 1973, school facilities in 

the Hollywood - Scottsboro area accommodated 4,785 students. A new middle 

school under construction by the Scottsboro City School System will 

provide for an additional 500 students, making a total maximum student 

accommodation base of 5,285 by the beginning of the 1974-75 school year.  

With the May 1973 enrollment in the Hollywood - Scottsboro area as a 

base, the number of additional students which could be accommodated 

is 1,909. Taking into consideration the requirements for 1,300 additional 

permanent workers at the Revere Copper and Brass Corporation Plant, the 

Goodyear Tire and Rubber Plant, and TVA temporary and permanent employee 

impacts on these communities, the school systems should accommodate such 

growth with ease. Obviously, these communities are well aware of the 

potential increase in students to be served and have responded well in 

advance in the preparation of facilities to house students.
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During the 1972-73 school year, the 

Scottsboro City School System spent $680,per student in average daily 

attendance (ADA) for instructional services, including $544 in state 

funds, $54.40 in Federal funds and $81.60 provided locally. The Jackson 

County School System spent $564.60 per student (ADA), including $395.22 

in state funds, $73.40 in Federal funds, and $95.98 in local funds.  

Impact or not, the local school system would receive state and Federal 

funds based upon ADA and state school fund distrubtion formulas and would 

qualify for Federal programs applicable. The local fund amount would 

be affected by an influx of new students. Assuming an average local 

expenditure of $90.00 per student in ADA, the 420 additional students 

(as a result of TVA construction activities) would.increase the local 

operating costs of the two school systems by $37,800. The 420 students 

represent the peak.enrollment with the average in-and-out.of students over 

the life of the project--210--or an average additional local cost of 

$18,900 per year during construction.  

(3) Impact on Economy; Personal Income 

In 1969, personal income in Jackson County totaled $87,872,000 (BEA 

Department of Commerce). An average annual wage of $10,000 earned by 

the 600 workers moving into the area would be $6,000,000 which is about 

6.8 percent of the total. This'magnitude of increase of resulting economic 

activity is expected to be within the capabilities of existing establishments 

to handle without expansion or significant increase in personnel.
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(4) Impact on Economy; Wholesale Trade 

TVA's experience at Browns Ferry indicates that about 0.5 percent of the 

construction cost of a nuclear plant is spent on purchases and special 

contracts in the "local economy." "Local economy" is a variable term 

depending upon the item or service to be purchased. At Bellefonte, 

Scottsboro may provide certain generally available goods and services 

while Chattanooga or Huntsville might be the nearest source for more 

specialized needs. However, the basic evaluation is to determine whether 

or not the additional demand on the economy might create a "boom and bust" 

situation with its attendant hardships and economic dislocations.  

Therefore, for purposes of evaluation, the total expenditure is assumed 

to be made in Jackson County.  

Wholesale trade in Jackson County totaled 

$16,945,000 in 1967 (Economic Atlas). Based on the Browns Ferry study, 

the average annual expenditure in the local economy due to construction 

of the Bellefonte Plant is expected to be approximately $500,000, which 

is about a 3 percent increase in annual wholesale trade. This level of 

increase would be within the range of existing establishments to 

accommodate without significant physical or personnel expansion. Thus, 

the infusion of this additional economic activity as well as that produced 

by increased personal income is not expected to create conditions which 

might produce an economic "bust" when construction is completed.  

(5) Impact on housing - Tables 2.8-4 and 

2.8-5 present various data on vacant housing in the Bellefonte area and 

larger regions. Numbers are contained in Table 2.8-4 to give an 

indication of the actual housing available. Percentages are given in 

Table 2.8-5 to enable some comparison of relative availability with the
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201-County Tennessee Valley Region and the 16 Alabama counties in the 

region. Data are shown for all vacant dwelling units and those vacant 

dwelling units which have complete plumbing. Plumbing is used as a 

surrogate for housing quality.since the 1970 Census did not include this 

evaluation.  

A substantial number and percent of vacant 

dwelling units are in the category "Other" which means that they are not 

in the market for various reasons. Thus, for example, over one-half 

(94 out of 176) of the vacant dwelling units in Scottsboro are not 

available to a prospective tenant. For that reason, a better picture 

of housing availability is obtained by examining only those for rent 

or for sale.  

In general, there are relatively fewer 

dwellings available for rent or for sale in the Bellefonte area than in 

other areas of the region. An exception is Stevenson's 3.50 percent 

rate of vacant-for-rent dwelling units. However, the total number of 

28 is very small in terms of supplying the projected need. In general, 

this "tight" housing situation is expected to continue for some time due 

to continued economic growth which is expected to attract additional 

population into the area.  

From 1960 to 1970, there was a spectacular 

growth in mobile homes in Jackson County which reflects, in part, the 

lack of suitable conventional housing. In 1960, there were 91 mobile 

homes (0.9 percent of the housing stock) while in 1970 there were 1,004 

(8.4 percent of the housing stock). The 8.4 percent is about twice the 

percentage of mobile homes in the Tennessee Valley region (4.1 percent)
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and in the 16 county area (4.8 percent). Of the.1,004 mobile homes in 

Jackson County, 212 are in Scottsboro, 74 in Stevenson, and 67 in 

Bridgeport.  

Housing choice estimates in Table 2.8-1 

can be considered the "demand" and housing vacancy information in Table 

2.8-4 can be considered an indication of "supply". It is clear that the 

supply is not close to meeting the demand for dwelling units at the 2,000

employee level. This is based on the available vacant housing with 

plumbing in Scottsboro, Bridgeport, and Stevenson (85-90 dwellings 

compared to the demand for houses plus apartments - 390). Given the time 

lag between the 1970 Census and the projected demand for housing, adjust

ments in the housing market can be anticipated.  

First, the demand pressures can be 

expected to accelerate construction of housing in the area. Due to the 

continued growth anticipated in the Bellefonte area, this could have a 

positive effect on the supply of standard housing after the peak of 

construction without creating an oversupply which could depress the 

market. Second, some adjustment in demands might occur to increase the 

demand for mobile homes and reduce demand for conventional housing.  

The data on mobile homes between 1960 and 1970 indicate an adequate 

marketing system and the existence of substantial concentrations in the 

towns indicate a level of management expertise sufficient to cope with 

additional demand. On the other hand, if the present proportion of mobile 

homes is a peak, the demand created during construction could tend to 

stabilize the mobile home developments.  

(6) Impacts on traffic - An estimated 

1,200 cars will travel to and from the plant site at the peak of 

construction. The 1970 average daily traffic on U.S. Highway 72 past
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the plant site was about 3,700 (1970 Alabama Traffic Flow Map). Thus, 

the traffic near peak employment will be significantly increased and 

some congestion and delay is expected. However U.S. Highway 72 will 

be four-lane past the site before the start of construction which will 

provide increased carrying capacity and tend to reduce the effects 

of the increased traffic load on regular users.  

2. Permanent employment impact - Various factors 

require that permanent operating personnel be onsite during the last 

half of the construction phase of the plant. The permanent supervisory, 

operational, and maintenance work force will eventually stabilize at 

around 170 people. Table 2.8-3 shows that these people will start 

working there very near the point of peak construction employment and 

will all be employed about 2 years before the estimated completion of 

construction. Their impact on the area will be in addition to that of 

the construction employees. Although this will place an additional 

demand on the services of the area, it will also provide an economic 

stimulus. At current salary scales, the combined work force can be 

expected to have an annual payroll of about $2 million.  

There are no previous surveys to provide a basis 

for estimating permanent employee housing choice, family size, or 

family composition. However, it should be noted that this group will 

choose a place to live on a somewhat different basis than construction 

workers. Whereas construction personnel may be willing to sacrifice 

urban services and convenience due to the relatively short time they 

will be living in the area, permanent employees will be more reluctant 

to do so. In addition to housing, they will be looking for good schools, 

adequate medical facilities, and convenient shopping.
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3. Mitigation of impacts - In addition to those 

consultations with local and area officials described in section 1.4, 

future meetings with local leaders are planned to discuss school 

requirements and increased assistance for education, sewage collection 

and treatment, solid waste management, improvement of health services, 

and industrial development. TVA will continue to work with state and 

local officials and civic groups throughout the construction and opera

tion of Bellefonte Nuclear Plant to mitigate possible adverse socio

economic impacts caused by the project. When construction begins on 

the Bellefonte Nuclear Plant, detailed and up-to-date information 

regarding the availability of housing will be acquired by TVA to assist 

employees in locating safe and sanitary dwellings. Until then an 

indication of housing availability in the Bellefonte area can be obtained 

through data from the 1970 Census of Housing (Table 2.8-4).
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Table 2.8-1 

ESTIMATED POPULATION EFFECTS 

BELLEFONTE NUCLEAR PLANT CONSTRUCTION EMPLOYEES

Employment Level 
1000 2,o0 

25 30 

250 600

Percent Movers.  

Number of Movers 

Demand for:

Houses 

Mobile Homes 

Apartments and Sleeping Rooms 

Movers with Families 

Movers without Families 

School-Age Children 

Total Population.Influx

110 

90 

50 

180 

70 

180 

600

270 

210 

120 

420 

180 

420 

1oo
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Table 2.8-2 

PROJECTED CONSTRUCTION EMPLOYMENT

BELLEFONTE NUCLEAR PLANT

Projected Employment

1974 
1974 
1975 
1975 
1975 
1975 
1976 
1976 
1976 
1976 
1977 
1977 
1977 
1977 
1978 
1978 
1978 
1978 
1979 
1979 
1979 
1979 
1980 
1980 
1980 
1980 
1981 
1981 
1981

Month

July 
October 
January 
April 
July 
October 
January 
April 
July 
October 
January 
April 
July 
October 
January 
April 
July 
October 
January 
April 
July 
October 
January 
April 
July 
October 
January 
April 
July

0 
100 
450 
600 
850 

1,010 
1,150 
1,350 
1,500 
1,670 
1,850 
2,00 
2,150 
2,270 
2,250 
2,300 
2,240 
2,200 
2,070 
1,850 
1,660 
1,380 
1,090 

830 
630 
420 
300 
100 
0
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Table 2.8-3 

PROJECTED PERMANENT EMPLOYMENT 

BELLEFONTE NUCLEAR PLANT

Month

1978 

1978 

1978 

1979 

1979 

1979

Projected Employment

10 

30 

50 

70

90 

155

October 1979 170 (Expected 
Total Permanent 
Employees) 

Mean annual salary based on present pay scales is about 
$11,250.

April 

July 

October 

January 

April 

July
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Table 2.8-4 

BELLEFONTE NUCLEAR PLANT 

HOUSING VACANCY INFORMATIONa 

JACKSON COUNTY AND SELECTED COMMITIES 

For Sale For Rent Otherb Totals 

Jackson County 

Number 68 249 589 906 
Average Value or 

Monthly Rent $1 3 , 32 5  $45 
With all plumbing 417 90 341 478 

Bridgeport 

Number 5 18 22 45 
Average Value or 

Monthly Rent $ 8,150 $48 
With all plumbing 4 14 17 35 

Scottsboro 

Number 28 54 94 176 
Average Value or 
Monthly Rent $19,925 $59 

With all plumbing 25 30 81 136 

Stevenson 

Number 4 28 20 52 
Average Value or 
Monthly Rent e $34 -

With all plumbing e 12 17f 29 

a. The source is the 1970 Census of Housing. This data covers vacant 
dwelling units suitable for year-round occupancy. Vacant seasonal 
dwelling units are excluded.  

b. Includes housing units: (1) sold or rented but awaiting occupancy; 
(2) held for occasional use; or (3) not on the market for some other 
reason, e.g., awaiting settlement of an estate, or personal reasons 
of owner.  

c. Average value is based on 56 housing units since value is tabulated 
only for vacant-for-sale 1-family houses which are on a place of less 
than 10 acres and have no business or medical office on the property.  
Value is not tabulated for mobile homes, trailers, cooperatives, and 
condominiums.  

d. Average rent is based on 160 housing units since rent is tabulated 
for all vacant-for-rent units except 1-family houses on a place of 
10 acres or more.  

e. Summary count less than 5 - data suppressed.  

f. This is the difference .between the total and "for rent" vacant units 
without plumbing. It may include some "for sale" units.



Table 2.8-5 

Bellefonte Nuclear Plant 

Comparison of Housing Utilization Rates

201-County Tennessee 

Valley Region 

16 Alabama Counties 

in Region 

Jackson County, Alabama 

Bridgeport 

Scottsboro 

Stevenson

Percent of year-round units 

Vacant for Vacant for Other Vacant 
Rent Sale 

Total With all plumb. Total With all plumb. Total With all plumb.  

2.45 1.64 0.74 0.63 3.69 1.97 

2.27 1.47 0.83 0.75 3.19 1.90 

2.00 0.70 0.53 0.36 4.55 2.63 

1.91 1.48 0.53 0.42 2.33 1.80 

167 0.93 0.87 0.78 2.92 2.51 

3.50 1.50 0.50 n.a. 2.50 n.a.

Source: U.S. Census of Housing,1970.

(
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Other Tpacts - The following potential environmental impacts 

have been considered in addition to-those discussed elsewhere in this 

document.  

1. Access facilities - The Bellefonte peninsula 

on Guntersville Reservoir contains approximately 500 acres of developable 

nublic land in excess of the acreage required for construction and 

operation of the proposed Bellefonte Nuclear Plant. Acquisition of 

this additional acreage was necessary since it is situated on the end of 

a peninsula and the location of the plant would limit access to it.  

An access route from Alabama Highway 72 across the Town Creek embayment 

and to the tip of the peninsula would allow the use of this valuable 

land for public recreation development while providing a required 

evacuation route in case of a plant emergency. Without this access, 

this area will be lost to future intensive public use.  

Tentative plans provide for.the permanent access 

to the site to be via a blacktop causeway across the Town Creek embayment.  

An earthfill will be made from a point near the northwest tip of the 

peninsula to an island from whence the earthfilled, culvert-supported 

causeway will connect to the west bank of the Town Creek embayment..  

The culverts will allow a 6-foot clearance for boats at the normal 

high-water level of 595 feet above mean sea level. The road from the 

west bank of the Town Creek embayment will connect with U.S. Highway 72 

at a point about 3 miles northeast of Hollywood.  

The lower sides of the earthfill affected by water 

will be riprapped, and the upper slopes will be grassed to prevent 

siltation and erosion.  

The natural flow pattern in Town Creek consists 

primarily of run--off flowing into Guntersville from a drainage
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area of 8.7 square miles. The daily average run-off flow is estimated 

to be 18 cfs. The construction of the causeway will not alter the 

magnitude of the net flow in the creek. In the immediate vicinity 

of the causeway, there will be a local increase in water velocity as the 

flow passes through the box culverts. For an average run-off, the 

velocity in the culverts is estimated to be only 0.12 ft/sec. Changes 

in the transport and deposition of sediment may also result but only 

in the immediate vicinity of the causeway. Sedimentation in the creek 

upstream from the causeway will not be generally increased.  

Efforts will be taken to minimize siltation and 

bottom disturbances, such as scheduling the work over as short a 

period as possible in order to limit the exposure.time.  

TVA considered two alternative routes for the access 

road. The cost of the resource commitments for the alternatives in 

terms of land use, historical significance, public convenience and 

recreation, and the related economics of each were considered.  

The most direct route would be the construction of 

a road from the plant to the existing county road which connects 

Hollywood and Bellefonte. This access route would be the least 

expensive and removes essentially no land from productive use. However, 

this route has two disadvantages: (1) it would significantly increase 

traffic through the old townsite of Bellefonte, and (2) it would 

preclude the public's use of approximately 500 acres of land on the end 

of the peninsula unless an evacuation route were provided. In order to 

utilize this area, an evacuation route should be provided which leads 

away from the plant in the unlikely event of an accident requiring 

evacuation. Such a route would leave the plant in a northerly direction 

crossing the Town Creek embayment.
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The route across the Town Creek embayment requires 

the construction of an access road 2.7 miles long which will remove 

about 10 acres of land from productive use. This route is estimated 

to cost approximately $160,000 more than the direct route discussed 

above. The Bellefonte Draft Environmental Statement stated this cost 

difference to be $400,000. However, more detailed studies made since 

the draft statement was issued show that the total cost of the access 

via the Town Creek causeway is expected to be about $1,070,000, while 

the total cost of upgrading the road through old town Bellefonte is 

expected to be about $910,000. As stated above, the environmental impacts 

associated with building the causeway across the Town Creek embayment; 

the turbidity and siltation during construction, the more limited water 

transfer, reduced fish movement, and loss of some aquatic habitat in 

Town Creek embayment are minimal. The advantages of this route are 

that it minimizes possible damage or destruction to the historical 

structures in the Bellefonte townsite and the public convenience and 

recreation potential of the peninsula is enhanced.  

The causeway access road is about 2 miles north of 

the temporary access road connecting Hollywood and Bellefonte and is 

thus closer to those workers coming from that direction. Provisions of 

the additional access road would save over 1,400,000 vehicle-miles during 

the period from completion of the access road to completion of the total 

project. At the time the Town Creek access road is to be completed, an 

estimated 180 cars would be arriving from the north and 270 from the 

south. These figures would increase to the peak about 2-1/2 years later 

of 310 and 410, respectively, for the day shift. Construction traffic
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would then begin to decrease until completion of construction in 

about 2-1/2 more years.  

The Bellefonte tract is important to recreation 

development on Guntersville Lake for several reasons: 

1. Although much of the upper portion of the reservoir is 

in TVA ownership, it is generally in narrow strips which 

limit development. The south side of the reservoir borders 

the Sand Mountain escarpment, is extremely steep, and lacks 

road access. The north side of the reservoir extends into 

the gently sloping to flat valley area, and the lands acquired 

by TVA are subject to flooding. Most of this land is licensed 

to the State of Alabama as wildlife management areas. Addition 

of the Bellefonte tract to the public land base and develop

ment of the tip of the peninsula for public recreation would 

be a significant increase in upper Guntersville Lake recreation 

opportunities.  

2. Recreational development on Guntersville has been traditionally 

concentrated at the end of the lake nearest the dam and the 

city of Guntersville. Future growth of other population centers 

such as the cities of Scottsboro, Hollywood, and Stevenson 

will necessitate a better dispersion of shoreline recreational 

developments and lake activities. Bellefonte peninsula is 

within 10 miles of each of these cities as well as on the same 

side of the lake.  

3. The gentle topography and large size of the tract make it 

suitable for a number of types of recreation developments.
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4. A preliminary recreation plan has been developed and 

includes development of a campground-park complex offering 

a complete range of camping facilities and passive recreation 

opportunities emphasizing the ecological and natural resources 

of the area. A system of foot trails, nature study opportunities, 

boat access area, and bank fishing opportunities are planned to 

enhance recreational opportunities.  

Day use facilities including swimming, picnicking, playfields, 

etc., are also planned as a part of the complex. The feasi

bility of incorporating hunting into the total recreational 

package will be explored with the Alabama Department of 

Natural Resources.  

It is estimated that the present worth of the recreation 

provided by this area, over the life of the plant, based on 

$1.25 per visit is $2,800,000, (1985 dollars).  

The development of the recreation facilities will be carried 

out in such a manner to minimize adverse impacts on the 

environs of the peninsula. The riparian woodlands along the 

tip of the peninsula, the steeper slopes, and known heron 

roosting areas will be left largely in their natural state.  

Facilities will be located for the most part in the mid

portion of the peninsula on land that is, at present, primarily 

open.
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Protection of the areas indicated above and the planting 

of various tree and shrub species in the open areas to be 

developed along with natural succession is expected to 

improve the peninsula habitat.  

In summary, the principal costs associated with 

recreational development of the peninsula include an incremental 

total cost of $160,.000 for access construction, approximately $500,000 

for development of the recreation area, and the impact on wildlife of 

some habitat removal and disturbance. Benefits derived from the 

recreational development include $2,800,000 in recreation benefit over 

the life of the plant,.reduced traffic through old town Bellefonte, 

and increased utilization of existing wildlife resources.  

After considering the alternatives, TVA selected.  

the indicated route across Town Creek as representing the best balance 

between cost,.environmental impact, and the other considerations 

discussed.  

Railroad access to the site will be provided by 

approximately 3 miles of new roadbed extending from the Southern Railway 

main line at a point about 1 mile west of Hollywood (Alternative B, 

Figure 2.9-1). The right of way for the access railroad will require 

about 65 acres of land.  

TVA considered two alternate routes for the access 

railroad. Preliminary estimates show no significant differences in 

cost between the two routes, although potentially extensive excavation 

of rock could drive the cost of alternative A higher. Consideration of 

other resource commitments for these alternates is as follows: 

1. Alternative A was slightly shorter than the one selected. It 

crossed the Town Creek embayment and extended in a generally
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north-westward direction from the plant. The significant 

beneficial impact of the route was the enhancement of some land in 

its vicinity for potential industrial use. Adverse impacts 

included: (1) several large tracts of land and cultivated farm 

fields would be split; (2) at-grade crossings of two county roads 

would be necessary, with one road requiring extensive adjustment; 

(3) possibly two or three residences would be affected and 

might have to be relocated; (4) dust and noise inherent in 

construction; (5) temporary turbidity and siltation of the 

Town Creek embayment during construction of the crossing; 

(6) loss of some aquatic habitat in Town Creek embayment; and 

(7) requires approximately 185,000 cubic yards of borrow excavation.  

This route would require about 60 acres. of land for right of 

way north of Town Creek.  

2. The selected route, Alternative B, extends in a generally 

westward direction to a point on Southern Railway about 1 mile 

west of Hollywood. Beneficial impacts of this route are that 

(1) it would provide more direct rail access to potential 

industrial lands between the plant site and the city of 

Scottsboro with an acreage 4 to 5 times greater than alternate 

A; (2) the route is adjacent to property lines for a great portion 

of.the length; and (3) requires about 90,000 cubic yards less 

borrow excavation than alternative A. Adverse impacts would be 

primarily the dust and noise inherent inconstruction, and the 

impact on Town Creek embayment due to the filling. These adverse 

impacts would be .somewhat less than those for alternative A.  

2. Aesthetics - The plant will be located on a 

broad plain of a peninsula. A wooded ridge on the southeastern edge 

of the peninsula separates the plain from the body of Guntersville
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Reservoir. The north and northwestern edges of the site are 

penetrated by natural inlets from Town Creek embayment. The 

southwestern boundary of the site connects with the mainland.  

To reduce the visual impact of the large facilities, the 

structures are grouped in a diminishing progression of scale 

from the reactor, auxiliary, control, turbine, and service 

buildings to the office building and gatehouse. The materials 

vary to reflect the changes in scale--monolithic concrete for 

the larger solid masses, lighter fenestration for the turbine 

building, and precast concrete, brick, and glass for the office 

building and gatehouse.  

Particular attention will be given to the site 

development and landscaping. Natural features of the terrain will 

be preserved as much as possible, and even utilized to reduce the 

impact of the installation on man and the environment. The land

scaping will provide a harmonious transition between the natural 

setting and the plant site. The plant design, integrated with the 

landscape, will create an inviting and pleasant setting for both 

employees and visitors.  

The location of the nuclear plant, amidst the 

surrounding recreational developments, provides a unique and interesting 

place to visit for both educational and recreational purposes. A 

visitors' center and overlook and a recreation area are to be provided 

for the site.  

3. Archaeology - Two sites of potential archaeological 

significance in the project area are known to exist and have been previously
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recorded by the Department of Anthropology .of the University of 

Alabama (Appendix C). One of these sites (1 Ja 300) is in the area 

that will be affected by the construction of the intake. However, 

the site investigation will be completed prior to any construction 

activity that may affect the site.  

4. Cemetery relocation and protection - Two old 

family cemeteries are located within the bounds of the property being 

acquired by the project (Appendix A). Both are inactive with no evidence 

of upkeep or interments in several decades. The most recent tombstone 

inscription found in the Shipp Cemetery is 1907. The most recent 

inscription found in the Finnell Cemetery is 1872. Field estimates 

place the number of graves in Shipp and Finnell Cemeteries at four and 

six, respectively.  

The Shipp Cemetery is surrounded, except for an 

entranceway, by a rock wall and located within lands that have been 

pastured. Cattle have gotten into the cemetery. At least one monument 

is broken and the entire cemetery is overgrown with weeds.  

The Finnell Cemetery is located in a pasture with 

no fence protecting it. It has obviously been used as pastureland. At 

least two monuments in this cemetery are broken.  

Under these conditions, a larger number of graves 

than indicated by the initial count could exist in each cemetery. How

ever, it is impossible to make an exact determination without disturbing 

the cemetery area.  

The Shipp Cemetery is located within the area of 

proposed project construction and will require relocation to avoid being 

destroyed. The Finnell Cemetery is located outside the proposed structure
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area but is within the general area; and further, its current access 

route will be severed by project construction. Project security 

measures could also preclude access to the portion of the peninsula 

on which the cemetery is located.  

In order to facilitate plant construction, TVA 

would relocate these two cemeteries in accordance with a long-standing 

and well-accepted cemetery relocation policy. Relocation would be 

done with the consent of surviving relatives and in accordance with 

state and county health regulations and under the guidance of the 

appropriate Federal court. The cemeteries will be placed in comparable 

or superior locations and conditions when relocated.  

5. Water use compatibiliy - Projection of the 

impact of the facility on the uses of surface and ground water resources 

of the region has been undertaken in order to assure that adequate 

consideration is given to alternate and shared uses of the water and 

to overall plans for development of the area. The watershed, flowrates, 

velocities, volumes, and characteristics of the water are given in 

Section 1.2, Environment in the Area, as baseline environmental data.  

Because of the relatively small quantities of both 

radioactive and nonradioactive liquid discharges released to Guntersville 

Reservoir and the treatment of wastes as described in sections 2.4 and 

2.5, the plant will have only minimal effects on the chemical and 

physical characteristics of the reservoir. The present usage of this 

portion of the Tennessee River will not be altered in any way by the 

construction and operation of the Bellefonte plant.
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The Bellefonte plant will use a maximun of 

about 100 million gallons of process water per day which will not 

curtail known or projected industrial water uses of the average 

quantity of 23.5 billion gallons of water flowing by the site each 

day.  

6. Land use compatibility - Use of the Bellefonte 

site for a nuclear plant would be a significant change in land use, 

but it is expected that this use would be compatible with both the 

existing and projected land uses in the surrounding area. Three aspects 

of compatibility are discussed below and are related to onsite uses, 

existing land use in the surrounding area, and projected use in the 

surrounding area.  

(1) Onsite use compatibility - Agricultural 

use of the site will cease, at least during the period of construction 

and operation of the plant. The abandoned structures on the site will 

be demolished because their structural condition precludes any economic 

use.  

Although there are no developed recreation 

facilities in the area and the only land in public ownership is the 

narrow shoreline strip, the site area now receives some visitation for 

recreation use. However, the use of this area is an insignificant part 

of the total visitation to Guntersville Reservoir which amounts to 

approximately 5.5 million visits per year.  

(2) Existing land use compatibility 

There are no offsite impacts which would significantly hinder the 

continuation of existing land uses in the surrounding area (Appendix A,
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figure A-1). Agricultural and forestry activities may be reduced 

slightly by the access road, the railroad, and by the transmission 

lines, but the use of the remaining land can continue. Free access 

will be maintained to the sand and gravel operation so that it can 

continue uninterrupted. Town Creek Subdivision can continue develop

ment although the view from the homesites will be altered. The 

effect of this aesthetic alteration on the desirability of the subdivision 

is unknown.  

(3) Future land use compatibility 

Development of land use in the Hollywood-Scottsboro area and the area 

adjacent to the Bellefonte site has been projected by several agencies.  

This is summarized in figure 2.9-2 which shows projected development 

around the site based on more detailed published reports. These reports 

include: "Sketch Regional Plan - Year 2000" (May 1971) and "Sketch 

Development Plan, Hollywood Alabama (March 1973), prepared by the Top of 

Alabama Regional Council of Governments (TARCOG) and "Land Development 

Plan and Sketch Throughfare Plan, Scottsboro, Alabama" (January 1971), 

prepared by Sanders and Associates. The regional plan is a broad concept 

of how future growth in the TARCOG regionwill,likely be accommodated 

based on land suitability, transportation, economic and population trends, 

and resource potentials. The city plans present the various land use 

relationships in much more detail. Of particular importance to consideration 

of the Bellefonte plant is the projected pattern of residential, recreational, 

institutional, commercial, and industrial development in the area.  

TVA has also considered much of the land adjacent to the site as suitable 

for eventual industrial use.
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One specific attribute of primary industrial 

land is rail transportation. In light of this and TARCOG's sketch 

plan, TVA coordinated the location of the necessary rail spur to the 

Bellefonte site with TARCOG to maximize its enhancement of the industrial 

potential of the remaining land. Hollywood's plan also recognizes the 

possible effect of the railroad on making additional land desirable for 

industrial use.
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REFERENCES FOR SECTION 2.9 

1. Principles and Standards for Planning Water and Related 
Land Resources, October 1973.
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3.0 ADVERSE ENVIRONMENTAL EFFECTS WHICH CANNOT BE AVOIDED 

The CEQ guidelines require a discussion of any probable adverse 

environmental effects which cannot be avoided, such as water or air 

pollution, damage to life systems, urban congestion, threats to health, 

or other consequences adverse to the environmental goals set out in 

Section 101(b) of NEPA.  

The environmental review of the proposed construction and 

operation of the Bellefonte plant evaluated the baseline data on appear

ance, quality, productivity, and usage of the preexisting environment 

in the area. Probable changes in these factors have been either calcu

lated or estimated as a means of determining the degree of the change 

to be expected.  

The following discussions summarize probable effects which 

cannot be avoided and the steps taken to minimize adverse environmental 

impacts.  

1. Water pollution - Some unavoidable impacts to 

Guntersville Reservoir will occur during construction of the plant.  

These include some siltation as a result of grading, excavating, and 

dredging; discharge of small amounts of chemicals used in cleaning 

equipment; and discharge of the sewage treatment plant effluent.  

These impacts will be minimized by the following 

means: 

. Dredging of the intake channel will be 

accomplished by a suction dredge with the spoil material being deposited 

in an upland fill area to avoid excessive siltation of the reservoir.  

. Berms, diversion dikes, check dams, 

sediment basins, fibermats, netting, gravel, mulches, grasses, special
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drains, and other control devices will be used to control surface 

drainage and erosion during grading operations.  

. Soil and rock from excavation work will 

be used as fill or stored in compacted mounds until needed to prevent 

wind and rain erosion.  

. Spoil material from excavation work 

will be wasted in preselected areas as fill, graded to conform to sur

rounding landscape, covered with topsoil, seeded, and mulched to avoid 

erosion.  

Impacts due to chemical discharges to 

the reservoir will be minimized by the use of holding ponds, neutraliza

tion, and other treatment which may be required to reduce concentrations 

substantially below harmful levels.  

. Extended aeration treatment of sanitary 

wastes and chlorination of effluent will be provided during construction.  

Operation of Bellefonte will result in small amounts 

of heat, chemical, sanitary, and radioactive liquid wastes being dis

charged into Guntersville Reservoir. Mitigation of possible related 

effects will be accomplished as follows: 

. Closed-cycle natural draft cooling 

towers will minimize the quantity of waste heat discharged to the 

receiving waters.  

A diffuser will rapidly mix the heated 

cooling tower blowdown with unheated reservoir water.  

. A 2-basin lagoon will remove settleable 

solids from makeup water filter plant sludges.
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. Secondary treatment of the sanitary 

wastes with provision for effluent chlorination will be provided for 

the permanent plant.  

. Radioactive liquid discharges will be 

reduced by treatment by evaporation and by extensive recycling.  

As indicated, adequate treatment of liquid effluents 

is provided prior to being discharged to ensure that all applicable 

stream standards are met and that the quantities and concentrations 

released will be small enough to ensure that any adverse environmental 

effects are minimal and localized. Water, aquatic life, and life systems 

will be carefully monitored to detect possible adverse environmental 

effects, although some adverse effects may be undetectable.  

2. Air pollution - The construction of Bellefonte 

will result in a minimal short duration impact to the atmosphere from 

selected burning of cleared brush and trash.  

There will be some radioactive gaseous wastes 

released to the atmosphere and some negligible additions of nonradio

active gaseous emissions to the atmosphere. Some local accumulation of 

dissolved solids may take place on surfaces exposed to the drift from 

the cooling towers. In addition, large quantities of waste heat and 

moisture from the cooling tower plumes may result in some alteration of 

the local atmospheric conditions. During adverse weather conditions this 

increased moisture content may cause local fogging and icing. However, 

such occurrences resulting from the operation of the cooling towers 

should be infrequent. To the extent that local fogging and icing does 

occur, it represents an unavoidable adverse environmental effect.
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Mitigation of the probable related effects from 

these discharges to the atmosphere is accomplished as follows: 

. Brush and trash burning will be done 

in accordance with applicable state regulations and as atmospheric 

conditions permit.  

Radioactive gaseous waste will be held 

up 60 days to permit decay of.essentially all noble gases except 

krypton-85 before release.  

. Natural draft hyperbolic cooling towers 

disperse heat and moisture to the atmosphere about 500 feet above the 

ground.  

. Cooling tower design will keep water 

losses due to drift from the cooling towers to a minimum.  

No significant adverse environmental effects should 

be caused by these releases to the atmosphere.  

3. Impact on land use - The construction and opera

tion of the Bellefonte Nuclear Plant will result in a change in land 

use of approximately 1,500 acres from predominantly farming and pasture 

to industrial use. In addition, right of way easements will be obtained 

on approximately 1,550 acres of land, of which about 50 percent is in 

woodland, 25 percent in farming and pasture, and the remainder in 

uncultivated open land.  

The land use adjustments are not judged to be sig

nificant adverse environmental impacts.  

4. Damage to life systems - When the auxiliary 

cooling water and cooling tower makeup water passes through the traveling
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screens, fish larvae and plankton will be drawn into the water intake.  

These will be destroyed in passing through the closed cooling system.  

To the extent that the plankton and larval fish drawn into the water 

intakes serve as a food source for aquatic life and the basis for 

harvestable fish production, their destruction is an adverse effect 

which cannot be avoided. However, since the quantity of water required 

for auxiliary cooling and cooling tower makeup represents only 0.4 per

cent of the average annual flow past the site, these effects should not 

damage significantly any life system.  

5. Threats to health - The facility is being 

designed and constructed and will be operated in accordance with all 

applicable regulations in order that the health and safety of the 

public will be safeguarded.  

Significant accidental releases of radioactive pro

ducts at the plant or during transportation of radioactive materials 

are very improbable. Should such a release occur, implementation of 

the radiological emergency plans would mitigate.the potential risk to 

the public.  

6. Socioeconomic effects - The construction and 

operation of the plant will have an economic and social impact. Although 

the plant will .provide an economic stimulus to the region, stress on 

present institutions, such as schools and housing facilities, will 

unavoidably result in placing a greater demand on both the public and 

private sectors to provide the necessary community services. TVA will 

work with appropriate local and regional authorities to minimize these 

stresses.

I
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7. Conclusions - While the construction and the 

operation of Bellefonte will result in some adverse environmental 

effects which cannot be avoided, these effects should not conflict 

with the environmental goals set out in Section 101(b) of NEPA. If 

any significant adverse effects attributable to the construction or 

the operation of the plant become evident or through the various 

environmental monitoring programs are shown to be inimicable to Section 

101(b) goals, appropriate steps will be taken to correct the situation.
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4.0 ALTERNATIVES 

This environmental statement considers the ways in which the 

plant will interact with the environment by reevaluating the environ

mental consequences considered earlier and minimizing any further adverse 

environmental consequences that would affect the overall balance of 

environmental costs and benefits by studying and adopting appropriate 

alternatives. Analyses of alternative systems are described in sections 

2.1 through 2.9. Alternative methods of generation and alternative 

plant sites are discussed in detail in sections.4.1 and 4.2 respectively.
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4.1 Alternative Generation - The purchase of electric power in 

lieu of constructing additional generating capacity is not a feasible 

alternative. To supply equivalent amounts of power and energy on a 

year-round basis to TVA, another large electric utility with extensive 

transmission interconnections would have to install generating capacity 

in amounts slightly greater than that of the Bellefonte Nuclear Plant, 

build several high-capacity transmission lines to the TVA area, and 

transmit the power to TVA. To construct such facilities on another 

power system would not avoid an impact on the environment but would only 

create an environmental impact in another area. Even if the assumption 

is made that the plant locational factors and costs would be equal, the 

cost of transmission lines, the transmission line losses, the use of 

land for transmission line rights of way, and the exposure to trans

mission line outages would result in waste of natural resources, materials, 

and funds, and would provide a more costly and less reliable source of 

power for the TVA region than will the construction of additional TVA 

generating facilities.  

Planning for this capacity addition required that considera

tions be given to maintaining a practical mix of conventional hydro, 

pumped-storage hydro, gas turbine, fossil-fired, and nuclear generating 

units. Since TVA expects to have the 1,530-MW Raccoon Mountain Pumped

Storage Project in operation by 1975 and over 1,000 megawatts of gas 

turbine peaking capacity on its system by 1978, a substantial amount 

of TVA's planned generating capacity is designed for peaking service.  

Studies of the system load characteristics and the characteristics of 

the existing generating facilities indicate that the installation of
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additional pumped-storage or other peaking capacity is not an economical 

alternative in the 1979 period. The system needs, as indicated by TVA 

planning studies, required that detailed comparisons be made between 

base-loaded fossil-fired units and nuclear-fueled units.  

The use of hydroelectric units was eliminated as an alterna

tive because there are no hydroelectric sites in the TVA service area 

suitable for base-load hydroelectric generation in the amount required 

to serve the capacity and energy demands of this time period.  

Gas-fired plants were not considered a feasible alternative 

because the quantity of natural gas required would not be available in 

the TVA area. The fuel requirements for a gas-fired plant of the 

approximate size required would consume about 170 billion cubic feet 

of natural gas each year. During the past 3 years, TVA has contacted 

all major suppliers of natural gas in the TVA area in order to secure 

a natural gas supply for the approximately 1,000 MW of gas turbines 

which TVA has installed or has under construction. Only limited success 

was achieved in obtaining a natural gas supply for these gas turbines.  

The natural gas contracted for is only available in the summer, and 

none could be obtained on a year-round basis. Based on these investiga

tions, it was concluded that a natural gas supply was not available in 

the quantity required for a gas-fired plant of the capacity of the 

Bellefonte Nuclear Plant.  

By its order No. 467 and rulemaking notices R-467 and R-468, 

which proposed a system of priority of service among classes of gas 

consumers based on type of use, the Federal Power Commission has indi

cated that it no longer considers natural gas an appropriate fuel for



the production of electric power in large fuel-burning installations.  

Two major disadvantages in planning an oil-fired power plant 

the size of the Bellefonte plant are the uncertainty of a long-range 

fuel supply and the high cost of oil. In 1970 TVA began contacting the 

major oil companies in the United States to develop a dependable supply 

of.fuel for gas turbines and for use in steam-electric generating 

plants. Letters of inquiry were sent to sixteen major oil companies 

in May 1970. Of the twelve companies that responded to the letters, 

eight indicated no interest at that time in supplying oil for power 

plants. Meetings were held with the remaining four companies which 

responded, and none was interested in a long-term contract for supplying 

the quantity of oil needed for a 2,600-MW oil-fired power plant. The 

suppliers indicated that this quantity of oil (20 to 24 million barrels 

per year) could not be supplied from domestic sources. Therefore, a 

long-term contract would be contingent on a supplier obtaining an oil 

import quota each year since the TVA operating area lies in Petroleum 

Administration for Defense (PAD) Districts 2 and 3. As a result of 

these inquiries, TVA concluded that the long-term requirements of an 

oil-fired steam-electric generating plant could not be assured. Since 

1970 TVA has held discussions with three oil companies and these dis

cussions have reaffirmed the conclusion that contracts for this quantity 

of oil are contingent on a supplier obtaining an oil import quota and 

that the oil supply could not be assured. TVA believes that an assured 

fuel supply must be available before a decision is made to construct 

a generating plant.  

Air pollution control regulations have greatly increased the 

demand for low-sulfur fuel oil, and oil import quotas have placed a



greater burden on domestic supplies. Domestic demand for fuel oil has 

increased at a rate of about 5 percent per year since 1968 while the 

domestic production has increased at a rate of about 1.5 percent per 

year. Also, the ratio of domestic reserves to production decreased 

from 12.8 years in 1960 to about 9 years in 1970 when proven reserves 

were 29.6 billion barrels and production was 3.32 billion barrels. The 

increased demand and reduced domestic reserves will force more dependence 

on the restricted and uncertain foreign supplies. In 1970 foreign 

sources supplied 23 percent of the domestic oil requirements. The 

shortage of low-sulfur oil reserves and difficulty in securing a reli

able foreign or domestic supply at this time make the selection of oil 

as fuel for a base-load plant the size of Bellefonte an unacceptable 

alternative.  

Even if an adequate supply of fuel oil for the life of the 

plant were assured, the cost of oil as fuel would make the selection 

uneconomical for base-load capacity. On a heat content basis, low

sulfur fuel oil costs more than four times as much as nuclear fuel.  

The following table shows a comparison of approximate costs of nuclear 

and oil-fired plants of the 2,500-MW size category.  

Nuclear Oil-Fired 

Plant investment, $/kW 261 175 
6 

Levelized fuel cost, 0/10 Btu 15.6 70.0 

Net plant heat rate - Btu/kWh 9,943 9,o43.0 

Annual production expense, mill/kWh: 

Plant investment 3.2 2.2 

Operating and maintenance 1,9 6.7 

Total 5.1 8.9 

Difference Base 3.8
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This difference in annual production expense is estimated to represent 

an annual cost difference of about $66.5 million.  

TVA performed an analysis of the two remaining feasible 

alternative types of generation - coal-fired units and nuclear-fueled 

units - to meet the system needs in the TVA area. Estimates of the 

total installed cost, assessment of the technical aspects of the 

offerings, and other economic evaluations were made. A summary of the 

results of this analysis for plants of the 2,500-MW size category is 

tabulated below:

Coal-Fired 
Plant 

Plant investment - $/kW 249.8 

6 
Levelized fuel cost - 0/10 Btu 25.0 

Net plant heat rate - Btu/kWh 8,947.0 

a mill 
Estimated Annual Production Expense k

Plant investment 

Operating and maintenance cost 

Total 

Difference

3.1 

5.8 

0.7

Nuclear-Fueled 
Plant 

261 

15.6 

9,943

3.2 

b 
L.2 
5.1 

Base

a. Based on a 10-year present worth evaluation at 8 percent interest.  
b. Includes estimated cost of nuclear insurance.
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Based on the 0.7 mills/kWh difference indicated above, TVA 

estimates that the selection will result in an annual cost saving of 

about $11 million when compared to a coal-fired alternative.  

In terms of overall environmental impact, nuclear generation 

offers advantages over coal-fired generation. While modern coal-fired 

units reject about 20 percent less heat to the environment, they emit 

large quantities of combustion products to the atmosphere and consume 

large quantities of raw materials. The small amounts of radioactive 

materials released to the environment from a nuclear plant do not result 

in any significant environmental impacts. Although the above cost esti

mates for a coal-fired plant included TVA's best judgment on the cost 

of S0 removal facilities, such facilities are now in the preliminary 

developmental stage. TVA has no assurance that such facilities will 

be available on a proven and reliable basis for use on an alternative 

coal-fired plant for this time period.  

Recently, states in the TVA region have adopted SO2 emission 

standards which make the feasibility of a new coal-fired plant question

able. Although TVA is proceeding on a demonstration SO2 removal program 

on unit 8 of the Widows Creek Steam Plant, a reliable SO removal 
2 

technology does not now exist. TVA is investigating the feasibility 

and economics associated with other means of reducing 80 emissions, 

such as coal washing and the burning of low-sulfur fuels, as a means of 

complying with adopted SO2 emissions standards. Preliminary indications 

are that these measures may result in compliance with standards, but 

there are severe economic penalties associated with their implementation.
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Consequently, economical and feasible solutions to the problems associated 

with SO emissions are not available.  
2 

Additionally, the large quantities of coal required for opera

tion of a coal-fired plant and the resulting.ash produced present large

scale materials-handling requirements, both at the plant site and along 

transportation routes, which are significantly greater than for a 

nuclear plant.  

The nuclear plant would require an annual commitment of 

about 200 tons of U3 08 while the coal-fired plants using either low-sulfur 

or high-sulfur coal would require commitments of about 7 to 8 million tons 

of coal.  

Based on achieving 80 percent removal, a sulfur content in 

low-sulfur coal of approximately 0.5 percent and a 3 percent content in 

high-sulfur coal, the coal-fired plants would release approximately 76,000 

and 77,000 tons of SO to the atmosphere respectively. In addition, based 2 

on the most stringent standards of any state within the Tennessee Valley, 

the respective plants would release about 56,000 and 55,000 tons per year 

of NO and about 12,700 and 10,700 tons per year of particulates. Ash x 

which must be handled on the plant sites would amount to about 1 million 

tons per year. In addition the SO removal system could produce substantial 

quantities of residual slurries that could pose difficult disposal problems 

and significant environmental problems. Releases of similar constituents 

from a nuclear plant are negligible (see Section 2.5, Nonradioactive Discharges).  

Radioactivity releases to the atmosphere from either type 

plant result in insignificant doses to the public. Doses resulting from 

operation of the nuclear alternative are described in Section 2.4, Radioactive 

Discharges, while the doses resulting from the coal-fired plant's operation 

are unknown.



Radioactive releases to receiving waters from the nuclear 

alternative would be so small as to be considered insignificant as described 

in Section 2.4, Radioactive Dischares. Releases of a similar nature from 

the coal-fired plant would be expected to be even less.  

Land usage requirements are slightly less for the nuclear 

alternative.  

After considering these factors, TVA decided that the nuclear 

alternative was more acceptable from both the standpoint of economics and 

environmental impact.
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4.2 Alternative Sites 

1. Site studies - Studies are made on a continuing 

basis to determine the best locations for adding electrical generating 

plants to the TVA power system. These studies have been made since' 

the early 1950's as an integral part of TVA's planning process.  

TVA has made extensive studies to identify and 

investigate sites meeting the basic requirements for future generating 

facilities. During the more recent years five general areas have been 

under investigation. These areas included: 

1. The Mississippi River upstream and downstream from Memphis 

and on the Tennessee River including Pickwick Reservoir 

and the upstream end of Kentucky Reservoir extending from 

Pickwick Dam to Savannah, Tennessee 

2. On the Tennessee River including Guntersville and Chickamauga 

Reservoirs 

3. On the Tennessee River and tributaries extending upstream 

from Watts Bar Dam to John Sevier Steam Plant 

4. On the Cumberland River upstream and downstream from 

Nashville 

5. On the Tennessee and Cumberland Rivers extending from 

Johnsonville and Cumberland Steam Plants downstream to the 

Ohio River 

More.recently these studies have been further expanded to include the 

Tennessee River north of TRM 174; the Ohio River from Shawnee Steam 

Plant to Smithland, Kentucky; the Mississippi River from river mile 780 

to Cairo, Illinois; and the upper east Tennessee tributary reservoirs 

of Cherokee, Norris, and Douglas.
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As part of TVA's studies to identify sites which 

have the exacting requirements of power plant sites, preliminary site 

studies are conducted which include the following: 

1. Map reconnaissance, aerial survey, and field reconnaissance 

2. Land use and ownership assessment 

3. Site access 

4. Navigability of waterway 

5. Transmission facility proximity 

6. Topography 

7. Proximity to population centers 

8. Flood control studies 

9. Cooling water availability 

10. Site proximity relative to unique areas such as recreation 

areas, wildlife areas, or other areas requiring special con

sideration which would be impacted by the location of a 

generating plant on the site 

As a result of these preliminary site studies, sites are identified 

for further study of physical characteristics including: 

1. Foundation conditions 

2. Archaeological studies 

3. Meteorological conditions 

4. Hydrological conditions 

During the period 1967 through 1972 TVA identified 

207 potential generating plant sites as part of its long-term power 

plant siting program. Preliminary studies of these sites warranted 

detailed investigations on 24 of the sites. In carrying out the detailed



studies, seismic tests were conducted on 21 of the sites and 18 of the 

sites were core drilled to determine foundation conditions. This site 

investigation program has been expanded in the more recent years with 

annual expenditures for site investigations increasing from $499,000 

in fiscal year 1971 to over $1.1 million in fiscal year 1972.  

When the contract was awarded for the nuclear steam 

supply system for the proposed plant, a total of 30 sites had been 

identified for preliminary site studies. Preliminary investigations 

had revealed that 8 of these sites had the desirable characteristics 

to warrant further and more detailed studies. For the reasons previously 

stated, onsite investigations were being conducted on the Tennessee River; 

therefore, knowledge.of foundation conditions at potential sites was 

necessarily limited to the sites on the Tennessee River. These eight sites 

were considered as potential sites for the proposed plant and are listed 

below: 

Site Reservoir Location 

A Kentucky TRM 174L 

B Pickwick TRM 215 

C Guntersville TRM 369L 

D Guntersville TRM 386.5R 

E (Bellefonte) Guntersville TRM 392R 

F Guntersville TRM 398.5R 

G Chickamauga TRM 499L 

H Watts Bar TRM 559R 

The locations of these sites are identified on figure 4.2-1.
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In planning to meet future load requirements at 

any given time several generating plants and several acceptable sites 

will be under consideration. The selection of the next site from the 

candidate sites will be a matter of sequence of developments, and 

candidate sites rejected for the first plant will continue to be con

sidered for siting subsequent generating plants as part of the continuing 

process to determine the best locations for adding electrical generating 

plants to the TVA power system.  

2. Area requirements - The TVA system, which with 

23.3 million kilowatts of presently installed generating capacity is 

the Nation's largest, is interconnected at 26 points with neighboring 

systems with which TVA exchanges power. The TVA system is, in effect, 

part of a huge power network consisting of interconnected power systems.  

TVA's system is a winter peaking system with major 

portions of the system demand concentrated in distinct areas. In addi

tion to these load concentrations, interchange agreements totalling 

2,060,000 kW with Mississippi Power & Light, the Southern Company, and 

the Illinois-Missouri group result in additional power flows to the 

south and west.  

In order to study load-growth and power flows in 

the system and to determine the transmission system changes required 

to accommodate alternative sites, the TVA power system has been divided 

into five study areas. These areas are shown on figure 4.2-2. The 

area divisions were selected to divide the system electrically according 

to concentration of load and generation centers (Memphis, Nashville, 

Knoxville, Chattanooga-Huntsville, and Muscle Shoals-Mississippi) in 

areas 1-5 respectively.
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As shown in figures 4.2-2 and 4.2-3, areas 2, 3, 

and 5 are the areas with capacity deficiencies in the winter of 1980, 

and areas 1, 2, and 5 have summer deficiencies. However, much of the 

western portion of the TVA service area (areas 1 and 5) is included in 

an area in which the seismic conditions are not clearly defined. This 

area is in close proximity to an area in which major seismic activity 

has occurred as recently as the early 1800's. This area has been under 

study by TVA and TVA consultants to define the seismic conditions in 

the area. A report entitled Relationship of Earthquakes and Geology 

in the West Tennessee and Adjacent Areas was submitted in June 1972 to 

AEC's Director of Regulation for consideration in determining the seismic 

design criteria for this area. Therefore, sites A and B could not be con

sidered for the proposed plant pending a determination on seismic 

design criteria for these sites.  

While figure 4.2-2 indicates that at the time of 

initial operation of the Bellefonte Nuclear Plant surplus generating capacity 

occurs in Area 4 and the largest deficits occur in Area 2, it should 

be recognized that during the late 1960's when priorities were being 

established for site investigations, the load forecasts and planned scheduled 

operating dates for this plant.were different from the situation depicted 

in this figure. One of the principal factors used during the late 1960's 

to establish priorities of the areas to be investigated was the availability 

of cooling water. The cooling system criteria for generating plants used 

at that time was once-through cooling. The economic advantages of the 

once-through cooling over auxiliary cooling methods such as cooling towers 

is estimated at $40 to $50 million on a plant the size of the proposed 

Bellefonte Nuclear Plant, thus, offering signficant savings to the 

consumers of TVA power. The criteria used to design cooling systems were
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based on temperature standards proposed by the Valley states, including 

Alabama and Tennessee, which were that maximum temperatures were not to 

exceed 930 F. after reasonable mixing and a 100 F. rise above ambient 

temperature. These criteria were proposed by Alabama in compliance with 

the Water Quality Act of 1965. Since the average flow on the Tennessee 

River near its mouth is about 65,600 cfs as compared to an average flow 

of about 26,500 cfs near the mouth of the Cumberland River, the Tennessee 

River offered substantially more opportunity for development of sites 

capable of meeting these criteria. The siting of a plant the size of the 

proposed Bellefonte Nuclear Plant on the Cumberland River would likely 

have required the installation of cooling towers depending on the particular 

location of the site on the Cumberland River. The portion of the Cumberland 

River where stream flows are the highest (near its mouth) is also located 

in the area where the seismic conditions had not been clearly defined.  

In the area where seismic conditions are defined the average annual flow 

is approximately 20,000 cfs. Additionally, flows on the Cumberland River 

are controlled by the Corps of Engineers whereas flows on the Tennessee 

River are controlled by TVA. These considerations, along with the fact 

that the Tennessee River passes through 3 of the 5 major load centers of 

TVA's service area, resulted in the establishment of the priorities used 

in site investigations in the late 1960's. TVA decided to investigate 

the Tennessee River Valley first with the Cumberland River Valley to 

follow close behind as these investigations were completed. After site 

investigations along the Tennessee River were well advanced and a significant 

amount of engineering data had been collected, as well as the substantial 

expenditure of funds, water quality thermal standards became less certain.  

In 1971, the State of Alabama and the Environmental Protection Agency could 

not agree on thermal standards for Alabama. This allowed EPA, under the



provisions of the Water Quality Act of 1965, to set the thermal standards 

for the State of Alabama. TVA received a letter from the Region IV 

Administrator, Environmental Protection Agency, dated December 17, 1971, 

stating the EPA was intensely pursuing the immediate adoption of proposed 

thermal standards for the States of Alabama and Tennessee. The Region IV 

Office informed TVA the EPA would not accept any maximums for the water 

of the Tennessee River Basin in Alabama other than the following: 

"Temperature shall not be increased more than 50 F. above the natural 

prevailing background temperatures nor exceed a maximum of 860 F." and 

for Tennessee (Tennessee River only), "Temperature shall not be increased 

more than 30 C. above the natural prevailing background temperatures, 

nor exceed a maximum of 30.50 C." The revised Tennessee standard was 

adopted by the Tennessee Water Quality Board on December 14, 1971, and was 

approved by EPA on June 9, 1972. The revised Alabama standard was adopted 

by the Alabama Water Improvement Commission on July 18, 1972, and approved 

by EPA on September 18, 1972.  

In light of these developments, one of the major 

criteria for selecting the Tennessee River Valley over the Cumberland 

River Valley in.the late 1960's has become less important in siting since 

these criteria force the use of some form of auxiliary cooling. Nonetheless, 

since siting studies require considerable advanced planning, the data 

available on sites was, by necessity, limited to those sites along the 

Tennessee River where the data gathering had been initiated based on 

priorities established in the late 1960's.  

Although regional and area.energy requirements is 

one factor in the siting of new generation facilities, it is significant 

only to the extent that the transmission connections are significantly 

altered. While figure 4.2-2 shows an imbalance of load and supply at the
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time of peak load conditions between the particular areas depicted, the 

system is not, in fact, divided since these areas are strongly inter

connected with transmission lines. Thus, deficiencies in one area can 

readily be supplied by surplus capacities in other areas. In the case of 

area 4, the 1980 peak periods depicted in figure 4.2-2 do not result in 

major additions to the transmission system to connect areas 2 and 4.  

As evidenced by the transmission connections for the proposed Bellefonte 

Nuclear Plant described in Section 2.2, the transmission connections to 

the system run in the east-west direction and to the south with no direct 

connections to area 2. This evidences a transmission system that is 

strongly connected.  

Of the six remaining sites four (sites C, D. E, 

and F) are located on Guntersville Reservoir in area 4. Figures 4.2-4 

and 4.2-5 show the impact on the load and capacity for the winter and 

summer of 1980 resulting from locating the proposed plant in area 4.  

Figures 4.2-6 and 4.2-7 show the impact of locating the proposed plant 

at site G or H, both of which are located in area 3.  

3. Site descriptions - Descriptions of the potential 

sites C, D, E, F, G, and H are given below.  

(1) Site C - This site is located on the 

east shore of Guntersville Reservoir at TRM 369. The site is located 

6 miles from the nearest town, Grant, Alabama, which has a population 

of 382, and 30 miles from the nearest city with a population over 

25,000, Huntsville, Alabama, which has a population of 137,802. The 

site is located 16 miles from the nearest highway, 16.5 miles from the 

nearest railroad, and 28 miles from the nearest 500-kV transmission line.  

This 700-acre site would require the acquisition of an additional 375
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acres of privately owned property. Most of the land on and around the 

site is sparsely developed with some second-home development occurring 

about 1.5 miles upstream. A major industry has located approximately 

2.5 miles from the plant. The site has a suitable foundation, and 

development of the site would be generally compatible with projected 

land uses.  

(2) Site D - This site is located on 

the west shore of Guntersville Reservoir at TRM 386.5. The site is 

located 4 miles from the nearest town, Scottsboro, Alabama, which has 

a population of 9,324, and 36 miles from the nearest city with a popu

lation over 25,000, Huntsville, Alabama, which has a population of 

137,802. The site is located 1 mile from the nearest highway, 2.5 

miles from the nearest railroad, and 13 miles from the nearest 500-kV 

transmission line. This 900-acre site would require the acquisition 

of an additional 700 acres of privately owned property. The site would 

be comparatively small and would probably require the removal and relocation 

of several significant structures.  

In view of the scarcity of suitable power 

plant sites, prudent planning requires that, where practicable, sites be 

selected which have the potential for expanding the generating capacity.  

In addition, the site should provide room for flexibility in arranging 

and orienting the plant and related structures on the site and 

sufficient area to aid in reducing the visual impact of the facility.  

Site D does not meet these standards.  

The exclusion area of the plant would include 

State Highway 35, some commercial establishments, a state maintenance 

building, and the city of Scottsboro's filtration plant. While 10 CFR 

part 100 permits a highway to traverse the exclusion area, the number of other
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structures would, in TVA's opinion, be inconsistent with exclusion 

area requirements and thus would require removal and possible relocation.  

While such relocation is feasible, it would obviously impose serious 

economic penalties.  

The city of Scottsboro's water intake 

is located on the downstream edge of the site. To prevent plant 

effluent from entering the Scottsboro intake, the plant discharge 

would have to be released into the Dry Creek embayment for its eventual 

return to the Tennessee River. Alternatively, the Scottsboro water 

intake would have to be relocated upstream from the site. In addition, 

required rail access would be longer at this site and there is a marked 

trend toward urbanization in the immediate vicinity.  

Downstream from the site is part of the 

town of Scottsboro's permanent residential development. Future development 

plans anticipate further urbanization of this area. While this site 

has a suitable foundation and is favorably situated relative to trans

mission and access facilities, conflicting land use requirements and size 

limitations make it incompatible for a nuclear plant site at this time.  

(3) Site F - This site is located.on 

the west shore of Guntersville Reservoir at TRM 392. The site is 

located 3-1/2 miles from the nearest town of Hollywood, Alabama, which 

has a population of 865, and 7 miles northeast of Scottsboro, Alabama, 

which has a population of 9,324. The site is 39 miles from the nearest 

city with a population of 25,000, Huntsville, Alabama, with a population 

of 137,802. The site is located 2.5 miles from the nearest highway, 

3.5 miles from the nearest railroad, and 12.3 miles from the nearest 

500-kV transmission line. This 1,500-acre site would require the 

acquisition of an additional 1,260 acres of privately owned property.



4.2-11

The site contains and is adjacent to farmland with high potential 

for industrial development, and use as a nuclear plant site would be 

compatible-with present and projected land uses in the vicinity.  

(4) Site F - This site is located on 

the west shore of Guntersville Reservoir at TRM 398.5. The site is 

located 6 miles from the nearest town, Stevenson, Alabama, which has 

a population of 2,390, and 37 miles from the nearest city with a popu

lation over 25,000, Chattanooga, Tennessee, with a population of 119,082.  

The site is located 1 mile from the nearest highway, 2 miles from the 

nearest railroad, and 6 miles from the nearest 500-kV transmission line.  

This site would require the acquisition of an additional 900 acres of 

privately owned property. An important wildlife management area virtually 

surrounds the site. This wildlife area lies between the site and the 

reservoir and includes some small maintenance and office buildings and 

fields planted for wildlife food production. While it may be feasible 

to locate a plant on this site without destroying this wildlife management 

area, some encroachment would likely result. In TVA's judgment, such 

encroachment would be unwarranted so long as an alternative suitable 

site is available.  

Additionally, seismic investigations at 

the site indicate that foundation rock at this site is at an unfavorable 

depth (in excess of 100 feet deep) and is believed to be badly weathered.  

When compared to the foundation conditions at alternative sites C, E, and 

G this site would be less desirable and more costly to develop for a nuclear 

plant. The site is located approximately 4,000 feet from the reservoir 

and therefore, would require a greater total length of water conduits'than 

other alternatives.
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Because of cost factors related to depth 

of foundation rock and the length of water conduits, along with encroachment 

on the wildlife management area, this site was judged to be less desirable 

than other alternatives.  

(5) Site G - This site is located on the 

east shore of Chickamauga Reservoir at TRM 499 where the Hiwassee River 

enters the reservoir. The site is located 6 miles from the nearest town, 

Dayton, Tennessee, which has a population of 4,361, and 30 miles from the 

nearest city with a population over 25,000, Chattanooga, Tennessee, with a 

population of 119,082. The site is located adjacent to a highway, 19 

miles from a railroad, and 3.5 miles from the nearest 500-kV transmission 

line. This 1,100-acre site would require the acquisition of an additional 

900 acres of privately owned property. No intensive development is located 

near this site; however, it is just downstream and adjacent to the Hiwassee 

Island Game Management and Waterfowl Refuge Area which is of major 

importance to east Tennessee. The compatibility of the site with the 

continued existence of the wildlife refuge has not been determined. It 

is judged, however, that impacts of constructing a plant on this site 

would affect the refuge only during the construction period and no 

permanent damage to the refuge would result.  

(6) Site H - This site is located on 

the west shore of Watts Bar Reservoir at TRM 559. The site is located 

5 miles from the nearest town of Rockwood, Tennessee, which has a 

population of 5,259, and 25 miles from the nearest city with a popula

tion over 25,000, Oak Ridge, Tennessee, with a population of 28,319.  

The site is located 6 miles from the nearest highway, 8 miles from the 

nearest railroad, and 5 miles from the nearest 500-kV transmission line.  

This 1,000-acre site would require the acquisition of an additional
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950 acres of privately owned property. The present and projected 

land use on and around this site is agriculture and openland. Use of 

the site for a nuclear plant would be compatible with these uses.  

However, on a comparative basis this site presents substantial 

cost disadvantages due to the topography of the area. These 

cost disadvantages would be reflected predominantly in the 

areas of rail access and site grading. While TVA analysis of the 

geology of this area indicates a suitable foundation is likely, 

permits to conduct onsite drilling have been denied, and to 

date it has not been verified whether the rock underlying the 

plant would provide a foundation suitable for the construction 

of a nuclear plant.  

A review of the above site 

descriptions indicates that conflicts or questions existing at 

three of the sites (sites D, F, and H) make them less desirable 

at this time than the other three proposed sites. These include 

the conflict with the urbanizing growth of a nearby town at 

site D; the encroachment on an important wildlife sanctuary 

and the depth of the rock at site F; and the lack of information 

indicating the suitability of the rock for a nuclear plant 

foundation at site H. Since sites D, F, and H were either 

less suitable or their suitability was not fully determined, 

a detailed site evaluation was limited to sites C, E, and G.
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These sites were investigated considering 

the economic and environmental cost of locating the proposed plant at 

each of the alternative sites.  

3. Physical environment 

(1) Chickamauga site (site G) - For 

the site on the Chickamauga Reservoir, the following information of 

the physical environment of the area was known.  

(a) Hydrology - At the normal 

pool elevation of 682.5, the Chickamauga Reservoir is 58.9 miles long 

and has an area of 35,400 acres with a volume of 628,000 acre-feet.  

The reservoir has an average width of nearly 1 mile, and navigation is 

provided by maintaining a minimum channel depth of 11 feet. The average 

annual flow at the Chickamauga Dam is 32,800 ft3/s.  

The reservoir is located in a 

region which derives ground water from precipitation which over the 

1931-55 time period had averaged about 48-55 inches per year. Some of 

the precipitation evaporates, runs off into streams, seeps into the 

soil to be absorbed or used by vegetation, or seeps downward to become 

ground water. The movement of ground water at the site would be 

dependent on the underlying geologic formations.  

The site has ready access to 

the Tennessee River for an adequate supply of water for necessary heat 

dissipation, auxiliary cooling, and other plant needs.  

(b) Seismology - The site 

lies within the Southern Appalachian Seismotectonic Province. The
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maximum historic earthquake recorded in this province was in Giles 

County, Virginia, in 1897. This earthquake had an intensity of MM VIII.  

(c) Meteorology - The site 

is located in the eastern Tennessee portion of the Southern Appalachian 

Region which is dominated much of the year by Azores-Bermuda anti

cyclonic circulation. This circulation is most pronounced in the fall 

and is accompanied by extended periods of fair weather and widespread 

atmospheric stagnation. In winter the normal circulation pattern 

becomes diffuse over southeastern states as the eastward moving migratory 

high and low pressure systems, associated with midlatitude westerly 

current, bring alternating cold and warm air masses into the area with 

resultant changes in regional and local wind direction, wind speed, 

atmospheric stability, precipitation, and other meteorological elements.  

In summer the migratory systems are less frequent and less intense and 

the area is under the dominance of the western edge of the Azores

Bermuda anticyclone with a warm moist air influx from the Atlantic 

Ocean.  

The meteorology of this area 

provides a rather limited range of atmospheric conditions for transport 

and dispersion of plant emissions. Conditions are generally most 

favorable in winter through spring months when migratory pressure 

systems move alternately through the area, accompanied by moderate to 

occasionally high wind. Atmospheric dispersion is least favorable in 

the fall months when extended periods of atmospheric stagnation reach 

highest frequency.
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(d) Population - The site is 

located 6 miles from the nearest town of Dayton, Tennessee, which has 

a population of 4,361, and 30 miles from the nearest city with a popu

lation over 25,000, Chattanooga, which has a population of 119,082.  

As shown in figure 4.2-8, the populations within 5, 10, and 5,0 miles 

of the site are 3,691, 16,768, and 683,226, respectively.  

(e) Land requirements - The 

total land required for a nuclear plant on this site is about 1,100 

acres. The property not presently in TVA ownership and required to 

provide the plant needs is approximately 900 acres. A proposed layout 

of the plant is shown on figure 4.2-11.  

(f) Conclusion - From con

sideration of the above factors, TVA concluded that the Chickamauga 

Reservoir site would be physically suitable for the location of a 

nuclear plant.  

(2) Guntersville Reservoir sites (sites 

C and E) - For the two sites located on the Guntersville Reservoir 

similar information was available for consideration of the above 

factors defining the physical environment.  

(a) Hydrology - At the normal 

pool elevation of 595.0, the Guntersville Reservoir is 75.7 miles long 

and has an area of 67,900 acres with a volume of 1,018,000 acre-feet.  

The average annual flow at the Nickajack Dam at TRM 424.7 is 38,000 

3 
ft /s and the average annual flow at the Guntersville Dam at TRM 349.0 

is 41,000 ft 3 /s.
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The Guntersville area derives 

ground water from precipitation which over the 1931-55 time period has 

averaged about 53 inches per year. The direction of ground water move

ment at each of the sites would be dependent on the underlying geologic 

formation.  

Each of the sites has ready 

access to the Tennessee River for an adequate supply of water for heat 

dissipation, auxiliary cooling, and other plant needs.  

(b) Seismology - The Gunters

ville sites lie within the Southern Appalachian Seismotectonic Province.  

(c) Meteorology - The 

meteorological and climatological data sources for this area are the 

Widows Creek Steam Plant air monitoring network, the National Weather 

Service Cooperative Observer Station in Scottsboro, and limited data 

from the Browns Ferry Nuclear Plant meteorological station.  

The Guntersville sites are 

located in a region which is dominated much of the year by the Azores

Bermuda anticyclonic circulation. This circulation is most pronounced 

in the fall and is accompanied by extended periods of fair weather, 

widespread atmospheric stagnation, and smog. In the winter the normal 

circulation pattern becomes diffuse over the southeastern United States 

as the eastward moving migratory high and low pressure systems, identi

fied with the midlatitude westerly upper circulation, bring alternately 

cold and warm air masses into the area with resultant changes in wind, 

atmospheric stability, precipitation, and other meteorological elements.  

In summer the migratory systems are less frequent and less intense as



4.2-18

the area is under the influence of the western extension of the Azores

Bermuda anticyclonic circulation with frequent incursions of warm moist 

air from the Atlantic Ocean and Gulf of Mexico. Severe windstorms are 

comparatively infrequent and generally reach their peak intensity in 

winter and early spring when maximum air mass discontinuity occurs.  

Windstorms of short duration occur in summer with thunderstorms. The 

probability of tornado occurrence in the site area is extremely low.  

Maximum precipitation occurs in the winter and early spring with the 

frequent passage of migratory low pressure systems. Maximum short

period precipitation usually occurs with summertime thunderstorms.  

Because of the prominent valley

ridge physiographical features of these sites, the local wind pattern 

is distinctively bimodal (northeasterly downvalley and southwesterly 

upvalley) within the lower 600-800 feet of the valley floor; above 

these levels the pattern becomes regional in character with more uniform 

directional distribution with slightly predominant southeasterly, 

southwesterly, and northerly winds.  

The meteorology of the area 

indicates a wide range of atmospheric conditions for the transport and 

dispersion of radioactive waste emissions. Dispersion conditions are 

most favorable in winter through spring when migratory pressure systems 

move alternately through the area, accompanied by occasionally moderate 

to high winds. The least favorable conditions are in the fall when 

extended periods of anticyclonic circulation, or atmospheric stagnation, 

are most likely to occur.
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(d) Population - Site C is 

located 6 miles from the nearest town, Grant, Alabama, which has a 

population of 382, and 30 miles from the nearest city with a population 

over 25,000, Huntsville, Alabama, which has a population of 137,802.  

As shown by quadrants in figure 4.2-9, the populations within 5, 10, 

and 50 miles of the site are 3,378, 13,112, and 653,925, respectively.  

Site E is located 3.5 miles 

from the nearest town, Hollywood, Alabama, which has a population of 

865, and 7 miles from Scottsboro, Alabama, which has a population of 

9,324. It is located 39 miles from the nearest city with a population 

over 25,000, Huntsville, Alabama, which has a population of 137,802.  

As shown by quadrants in figure 4.2-10, the populations within 5, 10, 

and 50 miles of the site are 2,755, 18,405, and 837,658, respectively.  

(e) Land requxirements - Site 

C would require the acquisition of 375 acres of privately owned property 

to develop this 700-acre site. Site E would require the acquisition of 

1,260 acres for developing this 1,500-acre site. The additional acreage 

required at site E is because the site lies on a peninsula and the 

entire peninsula would have to be acquired. Proposed layouts of sites 

C and E are shown in figures 4.2-12 and 4.2-13.  

(f) Conclusion - From con

sideration of the above factors, TVA concluded that the Guntersville 

sites would be physically suitable for the location of a nuclear plant.  

4. Environmental considerations 

(1) Aesthetics - None of the sites con

sidered is in a heavily populated location, and none is at a location 

frequented by large numbers of visitors.
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All sites have been examined for potential 

visual impacts considering such factors as plant elevations relative 

to reservoirs and surrounding terrain, distances from well-travelled 

highways, and distances from waterways. None of the sites is highly 

elevated with respect to the reservoirs or surrounding terrain. Plant 

grade elevations vary from about 25 feet above the normal reservoir 

elevation at site C to about 35 feet for sites E and G. The distance 

from the reservoir to the powerhouse would vary from about 1,300 feet 

at site G to about 4,000 feet at site E, with site C at about 3,000 

feet. Due to the hilly nature of the terrain at these sites, considerable 

natural screening is provided for installation at lower elevations. At 

any of the sites considered the plant would be visible from a state or 

U.S. highway.  

Plant construction plans are coordinated 

with architectural personnel who route access roads, recommend leaving 

trees standing in strategic areas as visual screens, and otherwise 

reduce visual impacts. These practices would be followed at any site 

and visual impacts would not be expected to be significant except if 

natural draft cooling towers were utilized. The towers would be visible 

in the hear vicinity of the plant site and their plumes could be visible 

for as much as 10 miles. The plumes, therefore, could be seen on some 

occasions from some small towns regardless of the site chosen. The 

towers themselves are considered to be visually acceptable.  

Examination of the alternative sites to 

determine the visual impacts resulting from transmission line connec

tions'indicates that some differences exist. Where the lines leave
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the plant overland, they can be screened by strategic routing, but 

where reservoir crossings are required the lines cause greater visual 

impacts. Therefore, the number of reservoir crossings required is 

considered as an indicator of the degree of impact. Of the three 

sites considered, site C would probably require four reservoir crossings, 

site E would require three reservoir crossings, and site G would require 

six reservoir crossings. Impacts of crossings can be minimized by use 

of double-circuit towers and strategclocation of crossings. As dis

cussed in section 2.2, a double-circuit crossing will be utilized at 

the Bellefonte crossing.  

Regardless of the location selected, the 

design of the plant would have as an objective the creation of harmony 

between the plant and its setting. The architectural design and site 

development should provide an aesthetically pleasing appearance and 

mitigate the transition in land use.  

It is concluded that through careful 

planning and coordination of plant design, the plant's visual impacts 

would be made acceptable at any of the sites considered.  

(2) Recreation - The alternative sites 

were considered for the impacts on recreation potential which might 

occur due to the construction and operation of a nuclear plant.  

Guntersville and Chickamauga Lakes are 

very similar in terms of suitability for recreation. Each has good 

sport fishing, clean clear waters, water contact sports, and the beautiful 

backdrop provided by the wooded Appalachian foothills. These two reser

voirs combined attract almost 9,000,000 visits annually--5,358,000 at
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Guntersville and 3,636,000 at Chickamauga. These visits occur at boat 

docks and resorts, state and local parks, wildlife areas, public access 

areas, and private residences located along the shoreline.  

The sites considered on Guntersville 

Reservoir at TRM 369L (site C) and TRM 392R (site E) are in areas which 

have high capability for development for family boating activities and 

recreational lodging. Selection of one of these sites would result in 

a limited reduction in these potential recreation uses.  

The site investigated on Chickamauga 

Reservoir at TRM 499L (site G) is less suited for recreation but could 

be used for limited development of facilities for boating and water 

contact sports. Selection of this site would have no appreciable 

effect on recreation uses in this area.  

(3) Land use compatibility - Assessments 

of land use compatibility involved in constructing and operating a 

nuclear plant on each of the sites considered have been made. Present 

and projected uses of the areas surrounding the sites have been deter

mined to identify potential conflicts. The following tabulation 

briefly describes some of the features considered in the assessments 

of sites C, E, and G.  

(a) Site C -Most of the land 

on and around the site is very sparsely developed. Upstream, about 1.5 

miles, some second-home development is occurring on the shoreline, and 

downstream about 2.5 miles, a major industry has located a plant.  

Development of the site for generating purposes would be generally 

compatible with projected land uses.
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(b) Site E - This site contains 

and is adjacent to farmland with high potential for industrial develop

ment. Thus, use of this site for a nuclear plant would be compatible 

with present and projected land uses in the vicinity.  

(c) Site G - No development 

is located near this site. However, it is just downstream and adjacent 

to the Hivassee Island Game Management and Waterfowl Refuge Area which 

is of major importance to east Tennessee. The compatibility of the 

site with the continued existence of the wildlife refuge has not been 

determined. It is judged, however, that impacts of constructing a 

plant on this site would affect the refuge only during the construction 

period and no permanent damage to the refuge.would result.  

While some incompatibility has 

been identified, construction of a nuclear plant at any of the sites 

would not result in any significant impacts on long-term productivity 

of land of the areas involved. The largest amount of land involved 

are the transmission line rights of way. Where the transmission lines 

cross open fields or farmland, only minor restrictions are imposed.  

Where wooded areas are crossed, some benefits are realized by providing 

wildlife food and cover although some short-term forest products 

production may be adversely affected.  

All sites are examined for 

archaeological and historical significance prior to any significant 

alteration of the site. This procedure may result in exploration of 

sites with archaeological and historical significance to an area and 

add to the knowledge of the history of the area.
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(4) Impacts on fisheries and wildlife 

Studies of fish and other aquatic life inhabiting Guntersville and 

Chickamauga Reservoirs indicate that neither of these reservoirs is 

unique with regard to species populations.  

A 1970 Chickamauga Reservoir fish popula

tion survey indicated on the basis of numbers 12 percent game fish, 

55 percent rough fish, and 33 percent forage fish. Bluegill and other 

sunfish, largemouth bass, spotted bass, white crappie, and white bass 

dominated the game fish. Gizzard and threadfin shad were the dominant 

forage fish. Two species of buffalo and freshwater drum dominated the 

rough fish.  

Results of recent surveys of fish popula

tions in Guntersville Reservoir are presented in section 1.2 and 

appendix B. Results of the 1971 survey reveal considerable variation 

in the species composition of standing stocks, the variation being 

greater for young than for adult fish. Sites near, and especially 

immediately downstream from embayments (e.g., site E) can be expected 

to show large numbers of larval and young fish.  

It is assumed that observance of EPA

approved water quality standards will adequately protect aquatic biota 

of these reservoirs. Consequently, releases from a nuclear plant at 

any site considered would not be expected to significantly affect aquatic 

resources of the area regardless of species population or distribution.  

All of the sites considered are in the 

vicinity of wildlife management area or waterfowl refuge, the most 

significant one being site G which adjoins the Hivassee Island Game
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Management and Waterfowl Refuge. This refuge supports the largest 

concentration of geese in the valley region east of Wheeler Wildlife 

Refuge and is responsible for an annual hunter harvest of an estimated 

2,000 to 5,000 geese per year. Some disturbance of wildlife inhabiting 

the nearby refuges or waterfowl using the areas seasonally would result 

during the plant construction period. The degree of this disruption 

cannot be predicted. However, after the major construction activities 

have ceased, the uses of the areas are expected to return to normal 

and the operation of a nuclear plant is not expected to significantly 

affect the wildlife of the areas.  

5. Economic considerations - Cost estimates were 

prepared to establish cost differentials for constructing the proposed 

nuclear plant at sites C, E, and G. It was assumed that supplemental 

cooling facilities would be common to each of the sites; therefore, no 

cost differential was considered for supplemental cooling facilities.  

The analysis included the cost of access facilities, transmission 

connections, and site development. The transmission lines for each 

of the sites would be constructed in two steps which are coincident 

with the initial operation of units 1 and 2. Site-related costs are 

summarized in Table 4.2-2.  

(1) Site C 

(a) Access facilities - U.S.  

Highway 431 is about.16 miles from the site. An access road about 1,000 

feet long would have to be constructed to connect the site with an 

improved light-duty road. About 3.8 miles of this road would have to 

be reconstructed. The remaining 12 miles of medium-duty road would
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have to be improved, completing the connection of the plant site with 

U.S. 431.  

An access railroad about 16.5 

miles long and requiring two bridges would have.to be constructed to 

connect the site with the existing L&N Railroad.  

The cost of constructing access 

facilities to this site was estimated to be $6.6 million.  

(b) Transmission connections 

Step 1 would require unit 1 be connected to the 161-kV system. Under 

step 2, two 500-kV lines would be constructed which include a 36 -mile 

line from the proposed plant site to Madison and a 37.7-mile line from 

the proposed plant site to TVA's existing Widows Creek Steam Plant.  

The total cost of these connections is estimated to be $14.66 million.  

(c) Site development - With a 

plant grade elevation of 616 feet, the excavation required would total 

1.2 million cubic yards and the fill 1.0 million cubic yards. Rock is 

located approximately 30 feet below plant grade. The estimated cost of 

site development is $3.5 million more than at site G which was .estimated 

as a base.  

(2) Site E 

(a) Access facilities - U.S.  

Highway 72 is about 2.5 miles from the site. An access road about 

4,000 feet long would have to be constructed to connect the site with 

an improved light-duty road. About 1.5 miles of this road would have 

to be reconstructed.
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An access railroad 3.5 miles 

long would have to be constructed to connect the site with the existing 

Southern Railroad. The access railroad would have to cross U.S. High

way 72 which would most likely require a grade separation at that point.  

The estimated cost of constructing 

access facilities to this site was estimated to be $1.1 million 

(b) Transmission connections 

System connections for the first Bellefonte unit would require that 

the existing Madison-Widows Creek 500-kV line and the Widows Creek

Scottsboro 161-kV line be looped into the plant site. Each 500-kV 

line would be 12.3 miles long for a total of 24.6 line-miles and the 

161-kV loop totaling 2.4 miles. For the second generating unit, two 

500-kV lines would be constructed. These 500-kV connections include a 

19.9-mile line from the plant site to Widows Creek Steam Plant, and 

a 26--mile line from the plant site to Guntersville. The total cost 

of these connections is estimated to be $11.99 million.  

(c) Site development - With 

a plant grade elevation of 627 feet, the excavation required would 

total 0.8 million cubic yards and fill 0.4 million cubic yards. Rock 

is located about 20 feet below plant grade. The estimated cost of 

site development is $1.0 million more than site G which was established 

as a base.  

(3) Site G 

(a) Access facilities - Highway 

60 passes near the plant site. Approximately 8 miles fo the existing 

highway would require some maintenance for access to the site.
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The nearest existing railroad 

is the Southern Railway 1 mile vest of Charleston, Tennessee. Approxi

mately 19 miles of railroad would be required for rail access to the 

plant site.. Six bridges would be required--five over creeks and one 

over Interstate Highway 75. The cost of constructing access facilities 

to the site was estimated to be $5.3 million.  

(b) Transmission connections 

Step 1 would require the proposed Sequoyah-Watts Bar No. 1 500-ky line 

be looped into the plant site. The line passes 2 miles from the plant 

site, thus requiring 4 miles of line.  

Step 2 would require the con

structing of four 500-kV lines and two short 161-kV lines. The 500-kV 

connections include looping the Sequoyah-Franklin 500-kV line into the 

plant site a distance of 20 miles each, constructing a 49-mile line 

from the plant site to Raccoon Mountain, and constructing a 72-mile 

line from Widows Creek-Murphy Hill-Madison. The Sequoyah-Watts Bar 

161-kV line would be looped into the plant site a distance of 6 miles 

each. The total cost of these connections is estimated to be $25.575 

million.  

(c) Site development - The 

excavation required would total about 0.3 million cubic yards and the 

fill about 0.5 million cubic yards. Rock is located.22 to 37 feet 

below plant grade. This site was estimated as a base for developing 

site development costs.  

6. Conclusion - It was concluded that each of the 

three sites C, E, and G were suitable for a nuclear plant; however,



4.2-29

economic and environmental cost differences exist which make site E 

the preferred site for the proposed nuclear plant. As shown in Table 

4.2-2, sites C and E have substantial economic advantage when compared 

to site G. In addition, as shown in Table 4.2-1, site G has greater 

potential for land use conflicts because of its close proximity to the 

Kiwassee Island Game Management and Waterfowl Refuge Area and requires 

the most extensive transmission and access facilities of any of the 

alternative sites. As a result of these considerations, site G was 

eliminated from consideration for locating the proposed plant.  

Sites C and E are both on Guntersville Reservoir 

approximately 23 miles apart; therefore, many impacts would be very 

similar at each site. As shown in Table 4.2-2, site E has an economic 

advantage of approximately $10.0 million. Site C requires the most 

extensive access facilities; but transmission facilities costs are less 

for site E. Both sites are relatively isolated with site E having a 

significantly smaller population within a 30-mile radius but a greater 

population within a 50-mile radius.  

'While land use plans indicate both sites (C and E) 

are compatible for use as a nuclear plant site, site E is in an area 

with no developed public recreation areas in the immediate vicinity of 

the site, and site .C is located within 1.5 miles of some second-home 

development and within 3 to 5 miles of boat docks, private clubs, and 

a group camp.
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When considering the economic advantage of site E 

along with the less extensive access facilities, lower populations 

within 30 miles of the site, and the greater land use compatibility, 

TVA selected site E, Bellefonte, as the preferred site for the proposed 

plant.
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Table 4.2-1 

SUMMARY OF SITE EVALUATION FACTORS

Site

1. Land Use (Acres)

C

Total Site 
Amount to be Purchased 

2. Proximity to Populated Areas

700 
375

Nearest Town 

Distance - Miles 

Population 

Nearest City 

Distance - Miles 
Population

Grant, 
Ala.  
6 

382

Huntsville, 
Ala.  
30 

137,802

Hollywood, 
Ala.  
3 

865 

Huntsville, 
Ala.  
39 

137,802

Dayton, 
Tenn.  
6 

4,361

Chattanooga, 
Tenn.  
30 

119,082

Population

5 
10 
20 
30 
40 
50

miles 
miles 
miles 
miles 
miles 
miles

3. Transmission Line 
Construction Required 
Miles 

500 kV 
161 kV 

Number of River Crossings

4. Access Facilities

Construct 
1,000 ft 

Access Road 

Reconstruct 
3.8 Miles, 
of Road 

Improve 12 
Miles of Road

Construct 
4,000 ft 

Access Road 

Reconstruct 
1.5 Miles 
of Road

Maintain 
8 Miles 

of Highway

E G

1,500 
1,260

1,100 
900

3,378 
13,112 
88,359 

223,524 
459,347 
653,925

2,755 
18,405 
50,530 

106,860 
398,665 
837,658

70.5 
2.4 

3

3,691 
16,768 

100,220 
287,274 
467,050 
683,226

165 
12 

6

72 

-

Highway
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Table 4.2-1 
(continued) 

SUMMARY OF SITE EVALUATION FACTORS

C

Railroad 

Miles of Construction 16.5 
Bridges 2 

5. Site Grading 10 yd

Excavation 
Fill

1.2 
1.0

6. and Use .Compatibility

7. Recreation

8. Aesthetics

Second-home 
development 
1.5 miles up
stream. Major 
industry 2.5 
miles down
.stream. Boat 
docks, private 
clubs, and 
group camps 
in vicinity 
of the site.  

Generally.  
Compatible.  

Limited 
Reduction-in 
Recreational 
Activities.  

No Conflict.

Site contains 
and is adja
cent to farm
land. No 
.developed 
public recrea
tion areas 
near the site.  

Compatible..

Limited 
Reduction in 
Recreational 
Activities.  

No Conflict.

No intensive 
development 
near the site.  
Adjacent to 
a game manage
ment and water
fowl refuge.  

Generally 
Compatible 
Except for 
Possible 
Effect on 
Refuge During 
Construction.

Limited 
Reduction in 
Recreational 
Activities.  

No Conflict.

9. Impacts on Fisheries 
and Wildlife

Reservoir Guntersville 
No Unique 
Species Popu
lation. No 
Significant 
Impact.

Guntersville 
No Unique 
Species Popu
lation. No 
Significant 
Impact.

Chickamauga 
No Unique 
Species Popu
lation. No 
Significant 
Impact.

E

3.5

0.8 
0.4

G

19 
6

0.3 
0.5



4.2-33

Table 4.2-2 

SUMMARY OF SITE-RELATED COSTS* 

(Thousands of 1972 Dollars) 

Item C E G 

Access Facilities** 

Highway 1,600 250 100 

Rail 5,000 850, 5,200 

Site Development 3,500 1,000 Base 

Transmission System 
Connections 14,660 11,990 25,575 

Land 432 1,109 570 

Total Site-Related Cost 25,192 15,199 31,445 

Difference 9,993 Base 16,246 

*Cooling facilities costs were judged to be comparable for same heat 
dissipation.  

**Barge facilities costs were judged to be about the same at each site.
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Figure 4.2-12 
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5.0 SHORT-TERM USES VERSUS LONG-TERM PRODUCTIVITY 

CEQ guidelines call for a discussion of the relationship 

between local short-term uses of man's environment and the maintenance 

and enhancement of long-term productivity. This requires an assessment 

of the construction and operation of the plant for cumulative and long

term effects from the perspective that each generation is trustee of 

the environment for succeeding generations.  

In view of the foregoing environmental considerations, the 

immediate benefits to be derived from the initiation of this project 

should not noticeably curtail the long-range beneficial uses of the 

natural resources of the area. The cumulative effect of the plant will 

be the further localized shift of land usage to meet the demand for 

power.  

There will be local short-term effects on the environment 

because of the construction of the facility. However, these effects 

will be minimized and will have no long-term effects on the environment.  

During operation there may be local short-term effects associated with 

radioactive, chemical, and thermal discharges. Releases of radioactive 

materials to unrestricted areas will be small fractions of the limits 

established in 10 CFR Part 20. Thermal and chemical discharges to the 

reservoir will be negligible.  

Environmental monitoring programs will include the sampling 

and analysis of the air, water, aquatic life, and food web near the 

facility. This will provide a baseline inventory for detecting and 

evaluating any radiological impact which might lead to long-term effects 

in order that timely corrective action can be taken if required. Thus,
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in the sense that each generation is trustee of the environment for 

succeeding generations, the plant will be constructed and operated in 

a manner to protect the environment so that succeeding generations 

will be enabled to attain full use of the environment.
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6.0 IRREVERSIBLE AND IRRETRIEVABLE COMMITMENTS OF RESOURCES 

The CEQ guidelines call for a discussion of any irreversible 

and irretrievable commitments of resources.which would be involved in 

the construction and operation of the facility. This requires identi

fying the extent to which operation of the facility curtails the range 

of beneficial uses of-the environment.  

The construction and operation of the plant will involve the 

use of a certain amount of air, water, and land. Except for the site 

itself,, the range of beneficial uses of the environment will not be 

curtailed and these are not irreversible. However, the site will con

tinue to be dedicated to power production for the foreseeable future.  

The annual requirement for natural uranium for each reactor 

is approximately 200 tons of UO . About 700 kilograms per year of 3 8, 
235 238 

U and about an equal amount of U will be consumed by each unit.  

Some of the uranium can ultimately be recycled for other uses. About 

4,800,000 gallons of fuel oil will be required for the auxiliary boilers 

and diesel generators during tests. To the extent that this fuel is 

consumed and not subject to being recycled to other uses, it will be 

an irreversible and irretrievable commitment of resources. In addition 

to these resources, some byproducts which result from the operation of 

the plant must also be considered ifreversible and irretrievable commit

ments of resources. These include damaged components which are radio

active, solid radwaste materials, and various chemicals which are used 

in the plant processes. Chemicals thus used will be widely dispersed 

to the environment and in most cases will have changed forms. Reclama

tion of these chemicals after discharge from the plant is impractical.
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Since the ultimate disposition of the plant buildings and 

equipment has not been determined, it must be assumed that both land 

and construction materials will be irreversibly committed. It is 

unlikely, however, that more .than the equipment and land directly in 

and beneath the reactor building will be ultimately irreversibly and 

irretrievably committed.
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7.0 AGENCY RTEVIEW COMMETTS 

Cormments received from agencies that reviewed the 

draft environmental statement for Bellefonte and TVA's responses 

to these comments are contained in this section. The comments 

from each agency are identified by number in the margin of the 

page. Where the comments required responses, these responses 

are located behind each agency's letter of transmittal and are 

identified by number corresponding to the number identifying the 

agency comments.  

The following is a list of the agencies that commented 

and their locations within this section.  

Agency Section 

Advisory Council on Historic Preservation 7.1 

Alabama Development Office 7.2 

Atomic Energy Commission 7.3 

ncpartment of Agriculture 7.4 

meartment of Army 7.5 

nepartment of Commerce 7.r 

Department of Health, Education and elfare 7.7 

Tepartment of Housing and Urban Development 7.8 

Department of Tnterior 7.9 

Department of mransportation 7.10 

Environmental Protection Agency 7.11 

Federal Power Commission 7.12 

Responses to Mr. William E. Garner's comments 7.13 
on the proposed and alternate access railroad 
routes
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ADVISORY COUNCIL 
ON 
HISTORIC PRESERVATION 

WASHINGTON, D.C. 20240 April 30, 1973 

Mr. F.E. Gartrell 
Director of Environmental Planning 
Tennessee Valley Authority 
Chattanooga, Tennessee 37401 

Dear Mr. Gartrelli 

This is in response to your request of March 6, 1973, for comments on 
the environmental statement for the Bellefonte Nuclear Plant project.  
Pursuant to its responsibilities under Section 102(2)(C) of the National 
Environmental Policy Act of 1969, the Advisory Council on Historic 
Preservation has determined that your draft environmental statement 
appears procedurally adequate, however, we have the following substantive 
comments to make: 

A copy of the historical research report to be prepared by 
the University of Alabama at Birmingham should be sent to 
the Advisory Council upon completion, and should be included 
in the final environmental statement. Provided that this 
report indicates no sites of historic importance related to 
the town of Bellefonte or to Jackson County history, and 
provided that the vestiges of the town (the ca. 1845 tavern, 
the old stagecoach road, and the courthouse cistern) are 
undisturbed by construction of the plant facility, the 
Advisory Council has no further comment.  

We wish to commend your .discussion of historical, architectural, and 
archeological resources in the area of the plant site.  

Sincerely yours, 

eTapman 
Compliance Officer 

?fir cou'NCII., an indeperident apeney of the Executive Branch of the Federal Government. is charged by the Act of October 15. 19M6. with 
drising the President and Congress in the field of Historic Preserration, commenting on Federal, federallu asiisted. and federally licensed 

undertakings having an effect upon properties listed in the National Register of Historic Places. recommending measures to coordinate 
governmental iwith private activitien, adtising on the diinmination of information, encouraging public interest and participation, recorn
mending the conduet of sperial studies. advising in the preparation of legislation, and encouraging specialized training and education, and 
guiding the United States inembership in the lajternational Centre fur the Study of the Preservation and the Restoration of Cultural Property 
in lHoiue. Italy.
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1. The contract for the historical investigation of the old town 
.Bellefonte has not been finalized at this time. When the 
investigation is made and the report submitted to TVA, a copy 
will be transmitted to the council. See also the response to 
Department of the Interior comment No.. T.
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lo STATE OF ALABAMA 
ALABAMA DEVELOPMENT OFFICE 

1 74.R. C. "Red" Bamnberg 
0a Director 

May 28, 1973 
;corge C. Wallace W. M. "Bill" Rushton 

Governor Assistant Director 

TO: Mr. M. I. Foster, Director 
Division of Navigation Development 

Regional Studies 
Tennessee Valley Authority 
Knoxville, Tennessee 27902 

FROM: Michael R. Amos 
State Clearinghouse 
Policy Studies Division 

SUBJECT: DRAFT ENVIRONMENTAL IMPACT STATEMENT 

Applicant: Tennessee Valley Authority 

Project: Draft Environmental Impact Statement 
!or the Bellefonte Nuclear Plant 
in Jackson County 

State Clearinghouse Control Number: ADO-13-73 

The Draft Environmental Impact Statement for the above project has been 
reviewed by the appropriate State agencies in accordance with Office of 
Management and Budget Circular A-95, Revised.  

The comments received from the reviewing agencies are attached.  

Please contact us if we may be of further assistance. Correspondence 
regarding this proposal should refer to the assigned Clearinghouse Number.  

Attachments 

A-95/05 

cc: Agencies contacted for comments: 
Conservation and Natural Resources 
Geological Survey of Alabama 
Top of Alabama Regional Council of Governments 
Alabama Development Office - Hyde

STATE OFFICE BUILDING* MONTGOMEF
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2 5 -a o

TO: Mr. Philip LaM 
Geological Sur 
Alabama 

DATE: March 12, 1973

oreaux CH Number 
vey of 

Applicant Tennesse

Program Draft Environmental Impact 
Statement for the Bellefonte Nuclear 
Plant in Jackson County 

Return Prior to: As soon as possible 
Date

Please review the attached environmental impact statement and indicate your 
comment with respect to any environmental impact involved.

Comments: (Please check one block.)

D] No comment (Environmental impact statement is in order and no 
additional comments are offered.) 

Comments (Elaborate below.) 

Comment here: 
The environmental impact statement for the Bellefonte Nuclear Plant in 
Jackson County is a very comprehensive one. However, the category of 
oil and gas potential was treated too lightly. The proposed plant site 
is situated on the Sequatchie anticline, a very positive geologic fea
ture which has sharply folded Paleozoic sediments. It is the opinion of 
the Alabama Geological Survey that the Cambro-Ordovician sediments which 
underlie this area do possess good potential for production of oil or 
gas. This need not be a negative point, because if the subsurface in 
this region is proven productive of oil or gas, the area underlying the 
plant very possibly.could be drained by a well outside of the plant area 
or the oil test well could be directionally drilled to tap the under
lying hydrocarbons.  

There are no coal deposits at the immediate plant site. The only coal 
that occurs in the vicinity underlie the cap rocktf adjacent plateau 
areas. The nearest- being approximately 1 mile eapt.

Please Return Original to:

Alabama Development Office 
Office of State Planning 
State Clearinghouse 
State Office Building 
Montgomery, Alabama 36104

FORM CH-2a 
8/71
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REQUEST FOR REVIEW OF ENVIRONMENTAL IMPlACT STATEMENT

TO:

DATE: March 12, 1973

CH Number 

Applicant 

Program 

Return Prio

ADO-13-73 

Tennessee Valley Authority

Draft Environmental Impact 
Statement for the Bellefonte Nuclear 
Plant in Jackson County 

r to: As soon as possible
Date

Please review the attached environmental impact statement and indicate your 
comment with respect to any environmental impact involved.

(Please check one block.)

No comment (Environmental impact statement is in order and no 
additional comments are offered.) 

Comments (Elaborate below.)

Comment here:

I

7

4~J~ 
-'S..  

N.  

1~ 

S.  

S.  

~'-*i*' 1 6 ' IA</
'I . Signature

Please Return Original to:

Alabama Development Office 
Office of State Planning 
State Clearinghouse 
State Office Building 
Montgomery, Alabama 36104

FORM CH-2a 
8/71

Mr. Reynolds W. Thrasher 
Conservation and Natural 
Resources

Comments:

a:



STATE OF ALABAMA 
DEPARTMENT OF CONSERVATION AND NATURAL RESOURCES 

64 Nlorlh Union Sircel - Ionigoracry, Alabama 36104 

)1GF C. WALLACE March 29, 1973 DIVISION OF GAME and FISH 
GOVERNOR CHARLES D. KELLRY, DIRECTOR 

LAIIDE D. KELLEY 

COMMISSIONER 
DNIEY B. DLEDSOE 
TANT COMMISSIONER 

MEMORANDUM 

TO: Mr. Charles D. Kelley, Director 
Game and Fish Division 

FROM: Ralph H. Allen, Jr., Chief, 7 .6 -- ' 
Game Management Section 

SUBJECT: Review and-Comments on the Draft Environmental Impact 
Statement Prepared by TVA on the Bellefonte Nuclear 
Plant in Jackson County 

I do not have sufficient knowledge of nuclear physics to comment on 
the technical aspect of this statement. The statement uses the follow
ing to justify the plant on aquatic effects.  

"It is assumed that observance of EPA approved water quality 
standards will adequately protect aquatic biota of these res
ervoirs. Consequently, releases from a nuclear plant at any 
site considered would not be expected to significantly affect 
aquatic reservoirs of the area regardless of species population 
or distribution." 

The report does point out that there will be some adverse effects on 
Guntersville Lake as the result of siltation from ground excavations.  
The report also indicates some adverse effect on waterfowl resulting 
from disturbances during construction of the plant itself.  

Monitoring of plant, animal and fish life will be carried out at periodic 
periods.  

The statement has a cover-all which states: "If any significant adverse 
effects attributable to the construction or the operation of the plant 
become evident or through the various environmental monitoring programs 
are shown to be inimicable to Section 101(b) goals, appropriate steps 
will be taken to correct the situation."
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MEMORANDUM 
Mr. Charles D. Kelley.  
March 29, 1973 
Page 2 

I personally feel that the impact statement should contain a clause 
whereby TVA assumes full responsibility for mitigating in full any 
damages to fish and wildlife resources which may result from the 
project.  

RHA:rle



1. NEPA requires that environmental amenities and values be given 
appropriate consideration in decision making along with economic 
and technical considerations. Decision making with respect to 
the construction of the Bellefonte Nuclear Plant is the subject 
of this environmental statement. Our analysis has shown that 
no significant damage to the environment is to be expected.  
Should unexpected damage occur, TVA will decide on a course of 
action utilizing the appropriate decision-making procedure as 
required by.NEPA.  

It should be pointed out that NEPA in section 102(2)(c)(ii) 
recognizes that there may be adverse environmental effects from 
a project which cannot be avoided. In view of this and the insigni
ficant impacts reasonably expected, it would not be apropriate 
for TVA to attempt to mitigate, in full, adverse environmental 
effects which are unavoidable or insignificant.
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c UNrtED STATES 

ATOMIC ENERGY COMMISSION 
WASHINGTON. D.C. 20545 

APR 23 1973 

Dr. F. E. Gartrell 
Director of Environmental 

Planning 
Tennessee Valley Authority 
Chattanooga, Tennessee 37401 

Dear Dr. Gartrell: 

In response to your March 6, 1973, letter requesting comments on 
the TVA draft environmental statement on the Bellefonte Nuclear 
Plant, we will not comment or take other action until we receive 
your application for a Construction Permit. The nature of our 
action at that time will depend on subsequent agreements between 
our agencies.  

Sincerely, 

Daniel R. Muller, Assistant Director 
for Environmental Projects 

Directorate of Licensing
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TVA filed the application for a construction permit and its 
preliminary safety analysis report for the Bellefonte Nuclear 
Plant on May 14, 1973. In accordance with the Atomic Energy 
Commission's regulation 10 CFR Part 50, Appendix D, the AEC 
Directorate of Licensing commenced its review and in February 

1974 issued a draft statement on the environmental considerations 
associated with the proposed issuance of a construction permit 
for the plant.
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DEPARTMENT OF AGRICULTURE 
OFFICE OF THE SECRETARY 

WASHINGTON. D. C. 20250 

PR "4 1971 

Dr. F. E. Gartrell 
Director of Environmental Planning 
Tennessee Valley Authority 
Chattanooga, Tennessee 37401 

Dear Dr. Gartrell: 

We have had the draft environmental statement for the Bellefonte 

Nuclear Plant reviewed in the relevant agencies of the Department 

of Agriculture, and comments from Soil Conservation Service, an 

agency of the Department, are enclosed.  

Forest Service, also an agency of the Department, informs us it 

has already sent its comments to TVA.  

We are sending a copy of this letter, with enclosure, to the 

Director, Directorate of Regulatory Standards, Atomic Energy 

Cd mission, Washington, D. C. 20545, as requested.  

Sincerely, 

T. c. BYERLY 
Coordinator, vironme tal 
Quality Activities / 

Enclosure



I
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Soil Conservation Service, U.S.D.A., Comments on Draft Environmental 

Statement prepared by Soil Conservation Service in Tennessee for the 

Bellefonte Nuclear Plant.  

This agency's concern is how well erosion is controlled and siltation 

avoided during and after construction. Erosion control practices as 

described on page 2.2-10 for transmission line construction are 

adequate. Siltation control measures to be applied during general grading 

for both the construction plant area and the permanent plant area as 

described on pages 2.7-6 to 9 will minimize the off-site and on-site 

siltation problem.
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UNITED STATES DEPARTMENT OF 

FOREST SERVICE 

Southeastern Area, State 
1720 Peachtree St, N.W.  

Atlanta, Georgia

AGRICULTURE 

& Private Forestry 
- Room 704 

30309 

March 27, 1973

r
F.E. Cartrell, Ph.D.  
Director of Environmental Planning 
Tennessee Valley Authority 
Chattanooga, Tennessee 37401

L

The Draft Environmental Statement - Bellefonte Nuclear Plant, 
Jackson County, Alabama has been reviewed by the Resource 
Use and Management Unit of the Southeastern Area.  

The statement adequately describes effects to the forest 
resources and possible effects of proposed activity on them.  

Since a very large area will be modified by transmission 
lines, the impacts on forests will be significant. TVA out
lines in the report, several practices to minimize this impact.  
If implemented, they will actually improve habitat for certain 
species of wildlife. We think they've done a good planning job 
to minimize damages to the forest resource.  

Thank you for the opportunity of reviewing this statement.

*'FREDERICK W. HONING 
Area Environmental Coordinator

16200-11 (1/69)

1940
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DEPARTMENT OF THE ARMY 
NASHVILLE DISTRICT, CORPS OF ENGINEERS 

P.O. BOX 1070 

NASHVILLE, TENNESSEE 37202 

IN REPLY RPER TO 

ORNED-P 20 April 1973 

Dr. F. E. Gartrell 
Director of Environmental Planning 
Tennessee Valley Authority 
Chattanooga, Tennessee 37401 

Dear Dr. Gartrell: 

Reference is made to your letter of 6 March 1973 forwarding a copy of 

the draft environmental impact statement for the proposed Bellefonte 

Nuclear Plant in Jackson County, Alabama, for our review and comments.  

Beginning on page 2.2-1 of the draft statement a somewhat detailed 
discussion of the right-of-way requirements for transmission lines is 
presented. Evidently it is proposed to shear clear the entire length 
of right-of-way. As stated in the EIS, the "edge effect" resulting from 
this type clearing procedure does have many advantages; however, it is 

only logical that in some cases the shear clearing method will have dis
advantages. The possibility of only minimal clearing for tower and line 
construction with no future clearing or chemical treatment should not be 
overlooked. This alternate method, which has been accomplished in the 

Nashville area by increasing the height of a few towers along the proposed 
route, could be applied to selected forested areas, highway crossings, 
stream or river crossings, and places of steep grade. The enhancement 
of wildlife habitat is judged within the statement to be an incidental 
beneficial consequence of the shear clearing method. It would be helpful 
if the areas along the right-of-way that are to be managed specifically 
for wildlife habitat were delineated, and to discuss and illustrate the 
areas which will require periodic chemical treatment. This delineation 
would.enable reviewers of the statement to better judge the degree of 
impact (both favorable and adverse) associated with these two aspects.  

The plan delineating these areas would be even more beneficial if land 
use, vegetative cover, areas to, be spanned, and, as mentioned in the 
statement, areas which could be used for growing Christmas trees and 
nursery stock were also depicted.  

In section 4.1, Alternative Generation, the question of obtaining an 

adequate energy supply was discussed for several different alternative 2

1
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ORNED-P 20 April 1973 

Dr. F. E. Gartrell 

methods of power production. It would appear to be appropriate to include 
a discussion in this section concerning the adequacy of the supply of 
pitchblende (U3 0 8), the raw material for the type uranium to be used in 
the proposed plant.  

It is stated on page 4.2-28 that no aesthetic conflicts will be associated 
with the proposed nuclear plant. Almost any structure, and especially one 
as large as that proposed, will conflict with the existing, relatively un- 3 
developed landscape. The presence alone of such a structure should be 

considered a detriment to the visual integrity of the area.  

On page Bl-6 of the EIS (next to last paragraph) the manner by which the 
estimated weight of each species was calculated may read better if the 
sentence is modified to, "The estimated total weight by species harvested, 4 
etc. . .  

On page B2-12, it is indicated that the existence of the Small-Mouthed 
Salamander in the area of the plant is considered uncertain. A determi
nation as to whether or not this species exists in the project area should 5 
be made, and if so, what effect the proposed powerplant would have on it.  

It should be noted that not all shoreline development serves as an enhance
ment to habitat diversity; therefore, it may be proper to identify the type 6 
of shoreline development, as referred to on page B4-5, that has evidently 
enhanced the aquatic habitat.  

On page H-11, fish ova are included among the list of benthic organisms 
that may receive high doses of radioactivity. While the spawn of various 
species of fish may be exposed to radioactivity, we question the propriety 
of the arbitrary classification of fish ova as benthos. Briefly defined, 
the benthos community is composed of all those animals and plants living 
on the bottom of a lake or sea. Since the ova and spermatozoa of fish, 
or any other plant or animal gametes, are reproductive cells and do not 
represent the culmination of embryological development (which the organism 
releasing these gametes does), we feel that this classification may be 
erroneous. Also, not all fish eggs are demersal, as some (depending upon 
the species) may be attached to rooted aquatics or be semi-buoyant, and 
thus suspended above the substrate.  

The following words were misspelled in the text of the draft EIS: Page B1-1, 
herbivorous; page B1-9, notatus; page B1-10, Sciaenidae; page B2-6, Sport; 8 
and page B3-18, Smilax.  

2

I "
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ORNED-P 20 April 1973 

Dr. F. E. Gartrell 

The opportunity to review the draft statement is appreciated.  

Sincerely yours, 

4/J e cr F] WM. F. DRANDES 
Colonel, Corp of Engineers 
District Engineer 

CF: 
Director 
Directorate of Regulatory Standards 
Atomic Energy Commission 
Washington, D.C. 20545
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1. As stated on page 2.2-7, shear clearing will be performed only 
where transmission line routes traverse heavily wooded areas.  
Other open areas to be crossed will require no clearing except 
the occasional removal of existing tall trees or fast growing 
tree species located in hedge rows or scattered thickets and 
breaks. Of the 1,550 acres of right of.way required for this 
project, only 750 acres are heavily wooded.  

Although specific clearing plans for the proposed routes will 
not be formulated until the rights of way are surveyed and ease
ments are obtained, TVA generally plans to implement several 
alternate clearing methods for sections of the Bellefonte
Widows Creek No. 2 and the Bellefonte-Guntersville 500-kV 
transmission lines. Portions of these lines will be constructed 
several years in advance of the nuclear plant operation. The 
costs and benefits of these trial clearing actions will be 
evaluated to determine preferred practices to be utilized for 
the remaining line construction for this project. The test 
clearing methods will include: (1) selective tree removal with 
spot applications of herbicides to control regrowth; and (2) 
localized use of tall towers to eliminate vegetation removal 
at river crossings, road crossings, and on some extreme slopes.  
(For additional discussion of tall tower uses refer to TVA 
Responses to AEC's Comments on Bellefonte Draft Environmental 
Statement - comment number 18.) 

TVA will acquire the right to construct the proposed transmission 
lines across public and private property by means of an easement 
rather than purchase the property in fee. Under the terms of 
the easement, the landowner retains control of the property and 
may utilize it for a multitude of purposes as long as these uses 
do not interfere with the construction, maintenance, and safe 
operation of the transmission line. As such, private landowners 
often utilize the cleared area under the transmission line for 
pasture or growing a variety of crops. Consequently, TVA cannot 
establish wildlife management programs on these private lands.  
However, where consistent with landowner's plans, rights of way 
in wooded areas are planted with grasses of low-growing vegetation 
to improve habitat and food conditions for selected wildlife species.  
As an educational tool, TVA in cooperation with the Tennessee Game 
and Fish Commission has published a booklet for distribution to 
landowners in the TVA service area describing practices which may 
be employed to benefit various wildlife species on their property.  

Where the transmission line corridors cross public lands, specific 
wildlife management programs are frequently developed jointly by 
TVA and the public agency controlling the property. For the pro
posed transmission line connections to Bellefonte Nuclear Plant, 
just such an undertaking is planned for a section of the Bellefonte
Widows Creek No. 2 line. Approximately 10.5 miles of this line will
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be located within and parallel to the boundary of the Raccoon 
Creek Waterfowl Management Area. As agreed to with the State 
of Alabama Department of Conservation and Natural Resources 
Division of Game and Fish, this right of way will be seeded 
following construction with a mixture of Kentucky 31 Fescue and 
White Clover. The treated area will be fertilized and maintained 
in a permanent fescue and clover sod, except where it is pre
sently planted in row crops and/or rented to cooperative farmers.  
In these locations, sacrificial grain crops will be continued.  
(For additional discussion of wildlife habitat management, refer 
to TVA Responses to Second Set of AEC Comments on Bellefonte 
Draft Environmental Statement - responses 56 k and 56 1.) 

The progressive steps required to develop plans for the con
struction of relatively long transmission lines often make it 
impossible to address specific elements of the construction and 
maintenance program in the earliest stages when the environmental 
statement is prepared. When this occurs, general program pro
cedures are described to delineate anticipated actions. As in 
the matter of chemical maintenance of rights of way for the 
proposed transmission lines, it was stated that TVA utilizes 
various chemicals as one method of controlling vegetation re
growth that could jeopardize reliable operation of the transmission 
lines. Except for the direct application of chemicals to be used 
with the selective clearing tests for the initial transmission 
line sections, it is estimated that less than 5 percent of the 
other proposed transmission line right of way will be studied for 
possible chemical treatment. However, until the actual line routes 
have been surveyed and formally identified, specific chemical 
treatment plans cannot be established.  

During the fiscal year ending June 30, 1971, a transition was 
made in TVA's right of way maintenance program from essentially 
complete herbicide control to primarily mechanical maintenance.  
Chemical maintenance is now limited to those areas which are both 
remote and inaccessible. Annually, 1.5 to 2 percent of all existing 
transmission line rights of way in the TVA service area are 
chemically maintained. It is anticipated that substantially.less 
chemical treatment will be utilized on transmission lines to be 
constructed in the future. Further evidence of TVA's concern for 
the proper use of herbicides is reflected in TVA's curtailment 
of the use of 2, 4, 5-T esters for .right of way maintenance because 
of the unresolved questions raised by the Environmental Protection 
Agency as to the long-term effects which may result from the use 
of these chemicals.  

2. This question concerns a step in the fuel cycle that is not within 
the scope of this environmental statement. An extensive discussion 
of fuel resources is contained in Nuclear Fuel Supply (WASH-1242), 
Nuclear Fuel Resources and Requirements (WASH-1243), and related 
AEC publications.
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3. Aesthetic impact is difficult to judge, for what is pleasing 
to one is an adverse impact to another. The plant will have.  
an impact on the general area but not a conflict. The impact 
will be minimized through preservation of the natural growth 
and topographical features and well designed landscaping. The 
architectural design will consider the relationships of the 
masses and diverse physical forms in the complex, to provide 
a progression of small to large volumes, thus reducing the 
visual magnitude of the project to a comprehensible human 
scale.  

4. This change has been made in the text.  

5. The small-mouthed Salamander (Ambystoma texanerm) is found 
throughout the lower midwest from Indiana and Ohio to the 
Gulf Coast, west through Missouri and Arkansas, and east 
through the bluegrass region of Kentucky. The eastern extent 
of this species listribution barely touches the Jackson County 
area of Alabama. While the species is not abundant in Alabama 
(personal communication with Dr. Robert Mount of Auburn 2 
University), it is not listed as a rare or endangered species 
by the Alabama Department of Conservation and Natural Resources.  
We feel that a special search for this animal in light of the 
above information would not be practical. It is neither 
endangered nor would it likely be found in the plant site environs.  

6. This comment is not within the context of the statement 
on B4-5. The statement refers to the naturally undulating shore
line or shoreline development in the limnological sense and not 
to manmade shoreline development such as structures, etc. The 
presence of macrophytes in shallow water in the vicinity of the 
Bellefonte site provides habitats for shoreline organisms, but 
it should not necessarily be construed as enhancement.  

7. The ova in question are truly benthypelagic and as such fit well 
into the definition of the benthic community as given by Hutchinson 
in A Treatise on Limnology, Volume 2, pages 236-239. Ova can be 
considered as a part of the life cycle as an organism. While all 
fish eggs are not demersal, those that we are particularly con
cerned with are, in as much as we have noted only one bouyant 
egg type for the Tennessee River, that of the freshwater drum.  

8. The typographical errors mentioned have been corrected in the 
text.  

1. Roger W. Barbour, 1971, Amphibians and Reptiles of Kentucky, 
University of Kentucky Press.  

2. Rare and Endangered Vertabrates of Alabama, 1972, Alabama Depart
ment Of Conservation and Natural Resources, Division of Game and Fish.
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THE ASSISTANT SECRETARY OF COMMERCE 
* ' Washington, D.C. 20230 

April 6, 1973 

Dr. F. E. Gartrell 
Director of Environmental Planning 
Tennessee Valley Authority 
Chattanooga, Tennessee 37401 

Dear Dr. Gartrell: 

The draft environmental impact statement for Bellefonte 
Nuclear Plant, which accompanied your letter of March 6, 
1973, has been received by the Department of Commerce 
for review and comment.  

The Department of Commerce has reviewed the draft environ
mental statement and has the following comments to offer 
for your consideration.  

With regard to the cumulative warming effect on the river 
from the 30 or so TVA plants, we find a void. We under
stand that the Bellefonte Nuclear Plant's closed-cycle 
heat dissipation system will result in only a slight 
increase in water temperature of the river in that immediate 
vicinity. However, we feel that to make any valid long 
term evaluation of any amount of river warming and associated 
impacts, all environmental statements should include a model 

or study providing an appraisal of the total warming effect 
from all existing facilities in addition to the subject power 
plant rather than treating each project as a separate entity.  

Also, in the draft environmental statement section dealing 
with alternative heat dissipation facilities (2.6-16,17), TVA 
explains that the dry cooling tower system is impractical 2 
because of severe engineering performance requirements on the 

turbines, etc. However, because of the potential environmental
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advantages of such a system, we feel TVA should study 
this alternative further in light of the recent study 
titled "Research on Dry-Type Cooling Towers for Thermal 
Electric Generation for the Water Quality Office, EPA, 2 
November, 1970," which states manufacturers could supply 
.dry cooling towers - matched to turbines and condensers 
for the large nuclear power plants now being designed.  

The period of release of radioactive gases to the free 
,atmosphere during routine operations is not clear from the 
discussion starting on page 2.4-20. For example, the waste 
decay tanks, which eventually release half the noble gases 
and a third of the radioiodine are stated to operate on a 
60-day filling and 60-day decaying cycle. This would appear 
to mean 6 releases per year. If each release occurred over 
a 24-hour period, the total release period would be 6 days 

per year. For such a release method, the average annual 
dispersion factor discussed in Appendix I is not appropriate.  

We hope these comments will be of assistance to you in the 
preparation of the final statement.  

Sincerely, 

dn'ey R. Galler 
Deputy Assistant ecretary 
for Environmental Affairs
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1. While TVA believes that the potential for a cumulative warming 
effect on the Tennessee River from TVA steam plants may be an 
appropriate area for study, we do not agree that this should be 
included in every environmental statement in view of the remote 
and speculative nature of any cumulative effects. TVA agrees 
with the AEC Atomid Safety and Licensing Appeal Board, which 
has stated that the National Environmental Policy Act of 1969 
(NEPA) and the AEC's regulations do not require a discussion 
of existing plants unless they have some demonstrated relation
ship or contact with the project under consideration. Wisconsin 
Electric Power Co. (Point Beach Nuclear Plant, Unit 2), ALAB-137, 
RAI-73-7, 491, 495 (July 17, 1973). Moreover, neither NEPA nor 
the AEC's regulations mandate the quantification of an environmental 
effect which is found to be insubstantial. Consumers Power Co.  
(Midland Plant, Units 1 and 2) ALAB-123, RAI-73-5, 331, 351, 
(May 18, 1973); Cf City of New York v. United States. 344 F. Supp.  
929, 935 (E.D.N.Y. 1972) ; EDF v. Corps of Engineers, 325 F. Supp.  
745, 758 (E.D. Ark. 1971), aff'd 470 F.2d 289 (8th Cir. 1972).  

It should be noted that a permit issued by the Environmental 
Protection Agency (EPA) under section 402 of the Federal Water 
Pollution Control Act Amendments of 1972 (FWPCA) will be required 
for discharge of heated water from Bellefonte Nuclear Plant and 
other TVA steam plants. TVA believes that such permits issued by 
EPA pursuant to the FWPCA will not only assure adequate protection 
of aquatic life in the vicinity of the Bellefonte plant, but will 
also protect against any potential cumulative impacts.  

2. The referenced study lists as one of its conclusions that "Turbine 
manufacturers are currently performing research on a new line of 
utility turbines especially designed for high backpressure 
operation and are also studying the feasibility of modifying 
present designs to operate at the high backpressure that will 
be encountered with dry-type cooling tower operation." The body 
of the document makes clear that turbines for dry cooling tower 
applications were not then commercially available for even 1,200-MW 
fossil-fired units. Development of turbines for nuclear units 
of that MW size is even more remote.  

Since the decision must be based on the equipment which is 
commercially available to meet the required schedule, it is concluded 
that dry cooling towers are not a viable alternative heat dissi
pation method for Bellefonte. We are, however, presently in the process 
of obtaining the latest information from turbogenerator vendors, and 
will continue to study the situation.  

It should be noted that the AEC has determined many times that dry 
cooling towers are not yet economically available and are not con
sidered a viable alternative at this time. See, for example, the 
AEC final environmental statements on the following plants.
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Bailly Generating Station, Nuclear 1, pp. XI-5, 6 
(Feb. 1973), Docket No. 50-367 

Beaver Valley Power Station, Unit 1, pp. 9-9, 10 
(July 1973), Docket No. 50-334 

Catawba Nuclear Station, Units 1 and 2, p. 9-24 
(Dec. 1973), Docket Nos. 50-413, 414 

Crystal River, Unit 3, p. 11-5 (May 1973), Docket 
No. 50-302 

Diablo Canyon, Units 1 and 2, p. 12-14 (May 1973) 
Docket Nos. 50-275, 323 

Dresden Nuclear Power Station, Units 2 and 3, 
p. 9-5 (Nov. 1973), Docket Nos. 50-237, 249 

Duane Arnold Energy Center, p. 10-1 (March 1973), 
Docket No. 50-331 

Edwin I. Hatch Nuclear Plant, Units 1 and 2, 
p. xi-6 (Oct. 1972), Docket Nos. 50-321, 366 

Fort St. Vrain.Nuclear Generating Station, 
p. XI-4 (Aug. 1972), Docket No. 50-267 

Grand Gulf Nuclear Station, Units 1 and 2, p. 9-26 
(Aug. 1973), Docket Nos. 50-416, 417 

Joseph M. Farley Nuclear Plant, Units 1 and 2, 
pp. XI-7,9 (June 1972), Docket Nos. 50-348, 364 

Indian Point Nuclear Generating Plant, Unit No. 2, 
p. XI-13 (Vol. 1) (Sept. 1972), Docekt No. 50-247 

Limerick Generating Station, Units 1 and 2, p. 11-1 
(Nov. 1973), Docket Nos. 50-352, 353 

R. E. Ginna Nuclear Power Plant, Unit 1, p. 9-5 
(Dec. 1973), Docket No. 50-244 

St. Lucie Plant, Unit No. 1, p. Xi-8 (June 1973), 
Docket No. 50-335 

3. The periods for release of radioactive gases from the Bellefonte 
Nuclear Plant are listed below for systems a-h discussed on pages 
2.4-20 through 2.4-23 of the Bellefonte Draft Environmental State
ment, Volume 1.
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a. Containment Purge - In the Bellefonte Draft Environmental 
Statement, it was conservatively assumed that there would be 
24 containment purges for the two units per year. A more 
realistic estimate is 8 containment purges for the two units 
per year. A purge would be completed in about 8 hours.  

b. Instrument Room Purge - There will be about 50 instrument room 
purges for the two units per year. A purge would be completed 
in about two hours.  

c. Release Through Auxilia Building Ventilation System - Releases 
from this system are continuous.  

d. Waste Gas Decay Tank Venting - It is assumed that there will 
be six gaseous decay tank ventings for the two units per year.  
Venting of gas decay tank would be completed in about 
9 hours. It is expected that a period of approximately 
7 days following the 60-day holdup period will be 
available to select optimum meteorological conditions 
for release of the tank contents.  

e. Steam Leakages - Releases from this source are continuous.  

f. Turbine Gland Sealing System Leakages - Releases from this 
source are continuous.  

G. Condenser Offgas - Releases from this source are continuous.  

h. Feedwater Leakage - Releases from this source are continuous.  

From the aforementioned listing, it can be seen that some fraction 
of the annual gaseous discharges is released continuously while the 
remaining fraction is released at periodic intervals. Applying 
the average-annual dispersion factor to the periodic releases from 
the plant has the effect of averaging the concentration of radio
active gases to which an individual may be exposed as a result of 
several periodic releases. It is our judgment that such averaging 
is appropriate in preparing a realistic estimate of the impact of 
operation of a nuclear plant during its projected operating life 
(35 years for the Bellefonte Nuclear Plant), especially considering 
the commitment by TVA in the draft environmental statement to 
conduct periodic releases from the plant during favorable meteoro
logical conditions. It is of interest to note that the AEC 
performed all dose calculations for routine gaseous effluents "using 
annual-average site meteorological 5onditions and assuming that 
releases occur at a constant rate," in their Bellefonte Draft 
Environmental Statement.
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REFERENCES FOR SECTION 7.6 

1. A projection of the environmental effects of the operation of the 
plant during the plant lifetime.is called for in Chapter 5 of 
Regulatory Guide 4.2.  

2. See page 2.4-15 of the Bellefonte Draft Environmental Statement 
e.nd the response to AEC comment 22 in the document entitled "TVA 
Responses to AEC's Comments on Bellefonte Draft Environmental 
Statement." 

3. See section 5.3.2.3, page 5-14, of the AEC Draft Environmental 
Statement for Bellefonte.
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DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE 
REGION IV 

50 7TH STREET N.E.  

ATLANTA, GEORGIA 30323 

OFFICE OF THE 
REGIONAL DIRECTOR 

April 3, 1973 

RE: 253-3-73 

Dr. F. E. Gartrell 
Director of Environmental Planning 
Tennessee Valley Authority 
Chattanooga, Tennessee 37401 

Dear Dr. Gartrell: 

Subject: Bellefonte Nuclear Plant 
Bellefonte, Alabama 

We have received a copy of your Draft Environmental Statement 
for the subject project.  

We have reviewed the data submitted and find that this plant 
should not have an adverse effect on the environment when it 
is in operation. We note that TVA does much of its own 
construction and this fact should help to eliminate pollution 
during construction. The plant site will not require the 
relocation of any families or businesses. We note that TVA 
will do all in its power to eliminate problems due to the 
large temporary construction work force in this relatively 
rural area.  

We note that the exact location of the transmission lines has 
not as yet been decided upon, therefore, we do not know the 
effect of these lines on the environment.  

Sincerely yours, 

ank J. Grdsehelle 
'-Regional Director 

cc: Ms. J. McCoy 
Mr. Paul Cromwell 
Director, Directorate of 

Regulatory Standards
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Mr. F. E. Gartrell 
Tennessee Valley Authority 
Chattanooga, Tennessee 37401 

RE: Bellefonte Nuclear Plant 

Dear Mr. Gartrell: 

SUBJECT: Request for HUD Comments on Draft Environmental Impact Statement 

We are pleased to acknowledge receipt of the above referenced request for, 
HUD comments under the requirements of the National Environmental Policy 
Act of 1969 (PL 91-190).  

We have reviewed the information submitted along with your referral and, 
to the extent of our available staff resources, have investigated the 
environmental impact, adverse effects, alternatives, short-term uses of 
the local environment and long-term productivity and irreversible and irre
trievable commitment of resources which the project involves. From the 
infovmation available to us, we find no basis for formal comment because 
of special HUD interest or expertise. However, we would call your attention 
to the areas indicated on the attached "HUD Comments on Draft Environmental 
Impact Statement" which we feel would assist your agency in the evaluation 
and execution of this project.  

Should further clarification of our review be deemed necessary, please 
contact Mr. Peter W. Field, Director, Operations Division, #15 South 20th 
Street, (Daniel Building - Sixth Floor), Birmingham, Alabama 35233 at 
(205) 325-3697.  

Sincerely, 

ond M. Sherry 
Ass stant Director of Operations 
Planning and Relocation
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DIUD COMNENTS ON DRAFT 
ENVIRONMENTAL IMPACT STATEMENT 

Project identification: 

The following includes the general caveats and remarks which we feel 
should be brought to the attention of any State, Local or Federal agency 
which has requested DHUD review of and comment on a draft Environmental 
Statement under the Environmental Policy Act of 1969 and the CEQ Guide
lines. We have checked those comments which seem to be particularly 
applicable to the draft statement identified above; however the letter 
of transmittal will amplify these general comments if appropriate.  

COIMENTS 

/ Inasmuch as HUD has no direct program involvement in Historic 
sites or structures effected by the subject project, we defer 

. to the Advisory Council on Historic Preservation with respect 
to Historic Preservation matters.  

HUD has direct program involvement in the Historic Preservation 
aspects of the proposed project and appropriate comment is in
cluded in the transmittal letter.  

7  The subject project effects an urban park or recreational area 
and appropriate comment is included in the transmittal letter.  

j The subject project effects only rural parks and recreational 
ares and HUD therefore defers to the Forest Service of the 
Department of Agriculture, the Bureau of Outdoor Recreation, 
Bureau of Land 'Management, National Park Service and the Bureau 
of Sports Fisheries and Wildlife with respect to comments on 
the Parks, Forests and Recreational effects thereof.  

7 This project will probably involve a statutorily required HUD 
review under Section 4(f) of the Transportation Act of 1966.  
Therefore, we defer comment on the parks and recreational as
pects of the project pending request by D.O.T. for such a review.
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/7 This review covers the HJD responsibilities under Section 4(f) 

of the Transportation Act of 1966.  

The Draft Environmental Statement fails to reflect clearance or 

consultation with the appropriate local planning agency which 
is: 

/'~7 The Draft Environmental Statement fails to reflect consultation 

or clearance with the appropriate areawide planning agency which 

The Draft Environmental Statement fails to reflect consultation 
or clearance with the appropriate State Clearinghouse as re

quired by Circular A-95, Office of Management and Budget. The 

A-95 Clearinghouse of jurisdiction is: 

'The project. apparently requires the displacement of businesses 

or residences. The Draft Environmental Statement does not re

veal full consideration of the requirements of the Uniform 

Relocation Assistance and Real Property Acquisition Policies 

Act of 1970 (Public Law 91-646). If reloation assistance is 

desired, please contact Mr. Peter Field, Director, Production Div., 
Daniel Bldg., 15 So. 20th Street, Birmingham, Ala, at 205-325-3697.  
In the local community the person or office most familiar with 

relocation resources is: 

The draft statement does not discuss apparently feasible alter

natives which may have a more beneficial effect on the urban 

environment., See letter of transmittal for possibly overlooked 
alternatives.  

n general, HUD defers to other agencies with respect to estab

lishing and enforcing air and water quality standards, thermal 

pollution standards, radiation and general safety standards. We 

have no.formal jurisdiction over such matters and no comments 

contained herein should be.construed as assuming such responsi

bility or jurisdiction.
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3..  

since this project raises issues involving 
radiation safety, we 

recommsend consultationl with: Dr. Joseph Liebermani, Radiation 

Office, E.P.A., 5600 Fishers Lane , parkiawn Building, 
Rockville, 

Haryland 20852.  

We recovnend that you write or call the Office 
of Management and 

.budget for a copy of "Directory of State, Metropolitan and 

Regional Clearinghouses under B.O.B. 
Circular A-95," and consult 

with such clearinghouses as appropriate.

DATE 

DATE

PREPARED BY 1 
(FIELD REPRESENTATIVE)

S,:* *.~

.7
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United States Department of the Interior 
OFFICE OF THE SECRETARY 

WASHINGTON, D.C. 20240 

In reply refer to: 
PEP ER-73/363 JUN 19 1973 

Dear Mr. Gartrell: 

This is in response to your letter of March 6, 1973, 
requesting our comments on the Tennessee Valley 
Authority's draft statement, dated March 6, 1973, on 
environmental considerations for Bellefonte Nuclear 
Plant, Jackson County, Alabama.  

Our comments are presented according to the format 
of the statement or according to specific subjects.  

Geology 

The description of the geology and seismology presented 
in the draft environmental statement is not adequate 
for an independent assessment of the impacts related to 
constructing and operating the powerplant. The statement 
indicates that construction of the plant will have no 
adverse effect on geologic features, however, the data 
presented are not adequate concerning the physical 
properties of the geologic materials on which the 
station is founded. The methods of derivation of the 
seismic design criteria are not appropriately discussed 
and there is no indication of how the specified accelera- 2 
tion was used in design of the facility.  

The AEC "Seismic and Geologic Siting Criteria for Nuclear 
Power Plants" (10 CFR100, proposed Appendix A) requires 
detailed investigations and analysis of geologic and 
seismic conditions. The results of such investigations 
and analysis and their applications to design and construc
tion are usually presented in a Preliminary Safety Analysis 
Report (PSAR) to AEC by applicants for construction permits.  
As a result of previously established procedures between 
AEC and this Department, the Geological Survey acts as
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advisor and consultant to AEC in earth-science matters 
concerned with licensing nuclear power reactors. The 
AEC has not as .yet requested our review of the PSAR 
for the Bellefonte Plant. Since the draft environmental 
statement does not present sufficient data to judge 
whether the provisions of the above cited AEC criteria 
have been met, and since the PSAR for the plant is not 
available for our review, we do not have a basis at 
this time to comment on the suitability of the geologic 
and seismic environments for the construction and opera
tion of the plant.  

Soils 

In order to make the descriptive material more complete 
for the powerplant site as well as for the transmission 
line corridor, we suggest the environmental statement 
contain a special section on the soils of the area.  
The State Soil Scientist, Ernest A. Perry, for the Soil 3 
Conservation Service could furnish this information.  
Mr. Perry's address is Soil Conservation Service, Soil 
Conservation Building, P.O. Box 311, Auburn, Alabama 
36830.  

Hydrology 

According to the statement, approximately 148 cfs of 
water will be withdrawn for the closed cycle condenser 
cooling system and about 74 cfs will be returned as 
blowdown. Since the heated blowdown water will be returned 
through a diffuser, we do not foresee a heat pollution 
problem.  

The plant will be constructed on Chickamauga Limestone 
which is about 1,400 feet thick in this area. According 
to the statement, the majority of the groundwater moves 
through the residual soil overlying the limestone and 
no solution channels were revealed in the more than 80 
exploratory wells drilled at the site. Even though the 
exploratory wells revealed no cavities or solution channels, 
the final statement should reflect TVA's plans to suitably 
grout and seal any such cavities subsequently revealed.
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Since groundwater movement in either the limestone or 
residual soils is expected to be toward the reservoir, 
it is unlikely that any potential groundwater contamina- 5 
tion problems exist; however, we suggest that the final 
environmental statement show the location of all private 
wells and springs in close proximity of the site. The 
statement should also identify the effects that excava
tion will have on groundwater levels and nearby wells. 6 

Historical and Archeological Significance of the Site 

The proposed action will not directly affect any existing 
or proposed unit of the National Park System or any 
registered National Historic, Natural, or Environmental 
Education Landmark or any site now in process of registra
tion as a landmark.  

We believe the statement is generally adequate in its 
discussion of historical, archeological, and architectural 
resources. However, since at least.one potential National 
Register property is involved with the proposal, we 
suggest that the statement provide a discussion of steps 
being taken to assure compliance with Section 106 of the 
National Historic Preservation Act of 1966 (80 Stat. 915) 
according to the procedures published in the "Federal 
Register" of February 28, 1973. It also appears desirable 
for the final environmental statement to contain a fuller 
discussion of measures that will be instituted to prevent 
or mitigate impacts on cultural resources stemming froi 
the construction and operation of transmission lines.  

Recreation 

The recreation areas on the reservoir are mentioned on 
page 1..2-5 and projected recreation and wildlife areas 
within 10 miles of the.site are plotted on figure 2.9-1.  
We suggest that the projected land use plan presented 
as figure 2.9-1 be expanded to also show the location 
of the proposed transmission lines and other plant 
facilities. Such a plot would be particularly helpful 
when assessing the impacts of the project on recreational 
resources. We also suggest that the final environmental 
statement include a description of the recreational facili- 10 
ties including.the visitation rate.

-9
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Radioactive Waste 

The sources of solid radioactive wastes and the tritiated 
water from reactor operations are discussed. We believe 
that the environmental statement should provide.more 
specific information concerning the radionuclides that 
will be present, their physical-chemical states, and their 
estimated concentrations. Additionally, the proposal to 

dispose of the wastes presents an additional environmental 

impact that should be evaluated in the impact statement.  
Since an environmental impact statement on the disposal 
site has not been prepared, we suggest that the Federal 
and State licensing provisions, criteria, and responsibi
lities for the Morehead, Kentucky disposal site be 12 
identified in regard to: (1) the hydrogeologic suitabi
lity of the site to isolate the buried Bellefonte wastes 
from the biosphere for specified periods of time; (2) 
current and continuing surveillance and monitoring at the 

disposal site; and (3) any remedial or regulatory actions 
that might be necessary throughout the required period 
of time involved.  

Radiological Effects of Accidents 

It is pointed out on pages 2.3-2 and G-16 that the 
consequences of Class 9 accidents could.be severe, but 
concludes that the probability of their occurrence is so 
small that their environmental risk is extremely low.  
We believe that it would be advisable to discuss the 
possible environmental impacts of an accident of this 
severity regardless of the low probability of occurrence.  

Terrestrial Monitoring 

We suggest that selected wildlife species should be 
included in the terrestrial monitoring program. 14 

Ecological Considerations 

The discussion on page 2.6-50 should indicate the various 15 
types of phytoplankton and zooplankton as well as fish 
larvae that will be included in entrainment losses. 16

1
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Cumulative Impacts 

We suggest that a section be added to the present section 

on "Environmental Impact of the Proposed Facility" that 
would discuss the cumulative radiological, thermal, and 

other environmental impacts which would result from the 
construction and operation.of this plant along with the 

three other TVA nuclear plants currently under construc
tion. Browns Ferry, Sequoyah, and Watts Bar are located 
at Tennessee river miles 294, 484.5 and 528, respectively.  

Alternative Generation 

It is suggested that the alternative generating capacity 

considered in sections 8.3 and 4.1 be expanded to quantify 
the environmental aspects of the alternative plant. It 18 
is suggested that sulfur dioxide, nitrogen oxide, and 

particulate emissions from a coal-fired steam plant be 

estimated and compared with the environmental impacts of 
the nuclear plant. This can be done by assuming the 
enforcement of local, State, and Federal regulations 
concerning the above mentioned pollutants.  

We hope these comments will be helpful to you in the 

preparation of the final environmental statement.  

Since ly yours, 

Deputy Assistant Se tIar of the Interior 

Mr. F. E. Gartrell 
Director of Environmental Plandi g 
Tennessee Valley Authority 
Chattanooga, Tennessee 37401



1. Since the issuance of the draft environmental statement, the 
Bellefonte Nuclear Plant.PSAR has been published containing 
detailed geologic and seismic data. This information is con
tained in section 2.5 of the PSAR.  

2. Seismic design is a matter which receives extensive review in 
the course of the safety analysis prior to licensing by AEC.  
Since seismic design is safety related, it is treated in con
siderable detail in the Preliminary Safety Analysis Report and 
is not considered necessary for the final environmental statement.  

3. A description of soils in the vicinity of the plant site is given
in section 1.2.4. However, the Bellefonte Nuclear Plant aid its 
associated transmission facilities should have no impact on the soils 
of the area except in the immediate vicinity of structures.  

4. TVA, as a matter of routine construction practice, will treat 
significant cavities by standardized grouting procedures, 
excavation, or other means as appropriate.  

5. TVA's response is given in the attached table and map.  

6. Current plans call for a maximum depth of.excavation to extend 
to elevation 566 feet, in the powerhouse complex. Drilling in 
this area indicates that very few significant water-bearing 
openings occur below elevation 595 feet. The water table, in 
periods of high water level, reaches about elevation 621 feet, 
so that the maximum thickness of the water-bearing zone is 
about 26 feet.  

The low porosity and permeability of the water-bearing zone, 
combined with its shallow depth of occurrence, indicates that 
effects of dewatering will not extend offsite.  

7. Pursuant to the requirements of Section 106 of the National 
Historic Preservation Act of 1966 (80 Stat. 915), TVA is 
determining if there is any historical significance connected 
with the site in question. TVA is presently negotiating a 
contract with Dr. Roger Nance of the University of Alabama at 
Birmingham to investigate the historical significance of the 
old Bellefonte town site. If this investigation shows any 
historical significance connected with the site, TVA will then 
proceed with the appropriate review.
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WELL AND SPRING INVENTORY WITHIN

2-MILE RADIUS OF PLANT SITE

Map 
ident. Location
No. Latitude Longitude

Depth, 
feet

Estimated elevation, ft.
Ground Water Surface

1 
2 
3 
14 
5 
6 
7 
8 
9 
10 
11 
12 
13 
114 
15 
16 
17 
18 
19 
20 
21 
22 
23 
214 
25 
26 
27 
28 
29 
30 
31 
32 
33 
314 
35 
S-1 
S-2

34043'06" 
34043'20" 
34043'15" 
3404312" 

314043'00" 
34043'00" 

34043'02" 
34043'07" 

34043'10" 
34043'09" 

34043'11" 
3404320" 
3404320" 

34043'31 

34043'38" 
3401437146?' 
3140143,14977 

34043'57" 

314041 02" 

3140144706? 
31404470011 

3140144700?? 
34043'576" 
314044oo" 

3404355" 

314043'48? 
34043'28? 
34043'30" 
34043'21" 

34043'40" 
34043'03" 

34042'58" 
34042'51" 
34042'37" 

34041'50" 

31404136" 
34041'36"7

850 56' 347? 
85056 '26, 
85056'19" 
85056'11"? 
85056'll" 
85056 '10" 
85056 'o9" 
85056'06" 
85056'02" 
85056'00" 
.85055'58" 
85055'58" 
85055'46" 
85056'07" 
85055'55" 
85055'57" 
85055'57" 
85055#49" 
85055'47" 
85055'45" 
85055'12" 
85055'59" 
8505606" 
85056'22" 
85056'25" 
85056'31" 
85056'51" 
85057'02" 
850570" 
85057'08" 
85057'18" 
8505712" 
85057 '00" 
85056'33"t 
85056'59" 
85056'42" 
85055'59"

28 
Unknown 

72 
Unknown 

Inaccessible 
Inaccessible 

172 
39 
33 
72 

102 
34 
97 
70 
77, 
70' 

55 
135 
131 
48 

200 
68 
72 
52 

125 
72 

116

611 
621 
609 

610 

629 
610 
623 
670 
629 
619 
621 
637 
630 
620 

617 
614o 
630 
614o 

6314 
630 
638 

620 
6o14 
639

609 
Unknown 

549 
Inaccessible 
.Inaccessible 
Inaccessible 

605 
598 
619 
599 
558 
617 
617 
615 
609 

Inaccessible 

568 
616 
616 
628 

609 
599 
638 

609 
595 
591
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8. In.developing routes for the proposed transmission lines, 
the National Register of Historic Places and other state and 
local inventories were consulted to determine if the proposed 
lines would conflict with any previously identified historical 
or archaeologically significant site. These reviews, although 
not all conclusive, failed to reveal any conflicts which would 
necessitate a route adjustment. However, following completion 
of an engineering survey to define specific routes for the 
proposed lines, a detailed professional field reconnaissance 
of the routes will be made by a qualified team of historians 
and archaeologists. Should this survey reveal the presence of 
any significant site on or in close proximity to the lines, an 
evaluation will be made to determine if the transmission line 
route or specific towers should be relocated. For archaeological 
sites, the possibility of recovering the artifacts will be 
studied. In the event a structure or other prominent historical 
property is identified, a determination will be made in conjunction 
with state and Federal historical agencies as to its eligibility 
for nomination to the National Register. In the event such a 
property is identified, appropriate steps to mitigate the conflict 
will be taken.  

9. Location engineers in developing the proposed transmission line 
routes specifically avoided projections which might encroach upon 
known recreational, wildlife management, or other intense land 
use areas. As a result, very few conflict areas have been 
identified. A discussion of the land uses along the proposed 
transmission line route follow: 

Bellefonte-Widows Creek No. 2, 500-kV Transmission Line 
(Proposed) 

After leaving TVA property at Widows Creek Steam Plant, this trans
mission line crosses the Tennessee River on joint use towers with 
the Widows Creek-Raccoon Mountain 500-kV Line. Beyond the dense 
tree cover along the south river bank, the backlands extending to 
the lower slopes of Sand Mountain are presently used for pasture.  
The line then turns southwestward for some 12 miles and remains 
parallel at a distance of 2,000 to 3,000 feet from the river. The land 
located between the line route and the river is controlled by the 
State of Alabama and is managed as the Raccoon Creek Waterfowl 
Management Area. In conjunction with the State of Alabama Depart
ment of Conservation - Division of Game and Fish, a mutually 
acceptable line route and other specific habitat management plans 
have been developed to mitigate potential impacts from construction 
in this wildlife area. The land which lies between the base of 
Sand Mountain and the line is primarily small farm, pasture, and 
undeveloped land.  

From the end of this 12-mile section, the line crosses a narrow 
point at the mouth of Coon Creek and ascends to the top of Sand
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Mountain.. At the Coon Creek crossing the only land development 
in the area consists of a small group of summer cottages which 
are located approximately 1 mile east of the proposed route.  

After reaching the top of Sand Mountain, the line generally 
parallels the river southwestward to a point opposite the 
Bellefonte plant site. Along this route alternately open 
farm land, pasture, and wooded farm lots are traversed. The 
line projection was selected to widely avoid intrusion on the 
Pisgah community. There are no known recreational areas located 
along this line route.  

In the vicinity of the proposed Bellefonte plant site, at TR mile 
390.6, the line turns northwestward crossing the Tennessee River 
on common towers with the Bellefonte-Madison No. 2 Line. As 
indicated on figure 2.9-1, no formal recreational or wildlife 
management areas exist for several miles on either side of the 
river at this location.  

Bellefonte-Guntersville 500-kV Transmission Line 
(Proposed) 

This line, after crossing to the south bank of the Tennessee 
River, rises to the top of Sand Mountain en route toward the 
Guntersville, Alabama, area. Along this route, the line generally 
crosses open farm land and some undeveloped wooded lands. While 
avoiding several small rural towns, the line was specifically 
routed to eliminate an inlet crossing of Jones Creek (TR mile 389).  
This area, although not presently developed, has a good potential 
for water-based recreational uses.  

The crossing of South Sauty Creek, which empties into Guntersville 
Lake at TR mile 374, was selected sufficiently upstream (approxi
mately mile 4) and downstream from Bucks Pocket State Park to 
avoid conflicts with water-based recreational facilities in the 
Sauty Creek embayment or the state park. The crossing of South 
Sauty Creek will be accomplished with a single span. Structures 
will be placed 300 to 500 feet from the water edge and vegetation 
will be retained in this strip to minimize visual awareness of 
the crossing and to protect the banks from erosion.
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Bellefonte-Widows Creek No. 1; Bellefonte-M.adison 
500-kV Transmission Line and the 161-kV Station Service 
Supply Lines (Proposed) 

Figure 2.9-1, section 2.9, and other information contained in 
Appendix A (Volume 2 of TVA's draft environmental statement) 
clearly define present land uses within a 10-mile radius of the 
proposed nuclear plant. All of the remaining transmission lines 
associated with this project exit the Bellefonte site in a 
northward direction. The crossing of Town Creek was selected to 
avoid disturbance to a small residential area located on the 
north bank of Town Creek embayment. The lines proceed northward 
on a common corridor to an intersection with the existing Widows 
Creek-Scottsboro 161-kV Line. Figure A-8 (Appendix A-Volume 2) 
accurately depicts the location of these lines.  

In the vicinity of U.S. Highway 72, the right of way narrows to 
accommodate the two 500-kV lines which.continue northward for 
approximately 9.5 miles where they will connect to the existing 
Widows Creek-Madison 500-kV Line. Beyond the range of the route 
depicted on figure A-8, the preferred route threads its way 
between the developed area at Hollywood, Alabana, to the south 
and Poorhouse Mountain to the north. Skirting the southwest 
side of Poorhouse Mountain, the line turns northward traversing 
mostly low undeveloped terrain along Pegues Branch before crossing 

Robinson and Mud Creeks. Continuing on this projection, the 
line passes the rural Community of Kyles before ascending to 

the flat area on the top of Crow Mountain and thence to an inter
section with the existing Widows Creek-Madison 500-kV Line. The 

last 4 miles of this route are remote and sparsely populated.  

As noted in the draft environmental statement, an alternate 
route east of Poorhouse Mountain was considered for these two 

500-kV lines. However, this route was found to be less desirable 
than the preferred route because the land between Poorhouse 
Mountain and the Mud Creek embayment has significant residential 
and second-home development potential. Although located south 
of the Mud Creek Wildlife Management Area proper, the line has a 

conflict potential to wildlife along the upper.reaches of the creek 
not specifically included in the managed area.  

10. Recreation developments on the reservoir include: 

State Parks 

Lake Guntersville State Park - Marshall County, approximately 

7 miles northeast of the City of Guntersville at Tennessee 
River mile (TRM) 362. Annual visitation for 1972: 233,000.
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Buck's Pocket State Park.- Marshall, Jackson, and DeKalb 
Counties; South Sauty Creek embayment, TR mile 374. No 
visitation data available.  

Facilities at these state parks include marinas and boat
launching ramps, lodges, rental cabins, picnicking areas, 
campgrounds, a golf course, swimming facilities, and play 
fields.  

County Parks 

Marshall County Park - Marshall County, 1.5 miles north of 
the City of Guntersville, Tennessee River mile 358; a portion 
of the same park is located across the lake at TR mile 355.  
Annual visitation for 1972: 301,000.  

Jackson County Park - Jackson County, 3.5 miles south of the 
City of Scottaboro, Dry Creek embayment, TR mile 382. Annual 
visitation for 1972: 161,000.  

Facilities at these county parks include marinas and boat
launching ramps, swimming beaches, picnicking and camping areas, 
and play fields.  

Municipal Parks 

Guntersville Municipal Park - Guntersville, Alabama, Marshall 
County, Browns Creek embayment, TR mile 357. Annual visitation 
for 1972: 360,000 

Goose Pond Colony - Jackson County, southwest of Scottsboro, 
North Sauty Creek embayment, TR mile 378. Annual visitation 
for 1972: 6,000.  

Scottsboro Municipal Park - Scottsboro, Alabama, Jackson County, 
Roseberry Creek.embayment, TR mile 382. Annual visitation for 
1972: 50,000.  

Stevenson Municipal Park - Stevenson, Alabama, Jackson County, 
Crow Creek embayment, TR mile 401. Annual visitation for 1972: 
81,000.  

South Pittsburg Municipal Park - South Pittsburg, Tennessee, Marion 
County, TR mile 418.5. Annual visitation for 1972: 6,000.  

Facilities at these municipal parks include play fields, picnicking 
areas, boat-launching ramps, and a golf course.
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Public Access Areas and Commercial Docks, Group Camps, 

Club Sites 

There are 26 public access areas, 28 commercial docks, 
and 

several private group camps and club sites located 
primarily 

within the Marshall County portion of Guntersville 
Reservoir.  

Visitation to these areas in 1972 totaled 1,147,000 
to the 

access areas; 1,518,000 to the commercial docks; and 
142,000 

to the group camps and club sites.  

The annual visitation rates are from "Annual Survey of the 

Extent of Recreation Development and Use of TVA 
Lakes and Lake 

Frontage Property," published by TVA, Division 
of Reservoir 

Properties, 1972.  

11. Table 1 shows the design isotopic content of 
radioactive waste 

to be shipped out annually. The second column shows the 

inventory for zero days decay. Normal onsite storage time will 

be 180 days and column 3 indicates the inventory 
at the end of 

this decay period (at time of shipment). These values are design 

basis and are not expected values. Using these values w uld 

indicate spent resin with an activity of about 
200 Ci/ft and 

evaporator bottom sludge activity of about 0.5 
Ci/ft3 . A survey 

of similar operating nuclear power plants would indicate 
more 

realistic activities of 0.5 Ci/ft 3 for spent resin and .03 Ci/ft 

for evaporator bottoms.  

Both the spent resin and evaporator bottom sludges 
will be mixed 

with c ent before being loaded into a large volume (50 ft
3 

150 ftT) container. After adequate time for solidification and 

decay, these containers will then be shipped 
out for disposal.  

Spent resins and evaporator bottom sludges 
may be mixed to pro

vide better distribution of activity.  

12. This portion of the nuclear fuel cycle is not 
appropriate for 

consideration in an individual impact statement. 
Environmental 

aspects of nuclear waste disposal are discussed 
in Environmental 

Survey of the Nuclear Fuel Cycle published by AEC in 
November 1972.  

It shouldlbe noted that the waste disposal 
facility must be licensed 

.under the Atomic Energy Act of 1954.  

13. The AEC Regulatory Guide 4.2 which provides 
guidelines for the 

preparation of environmental reports states: 

The occurrences in Class 9 involves sequences 
of 

postulated successive failures more severe 
than 

those postulated for establishing the design 
basis 

for protective systems and engineered safety 
features 

and for site evaluation purposes. Their consequences 

could be severe. However, the probability of their 

occurrence is so small that their environmental 
risk 

is extremely low. Defense in depth (multiple physical 

barriers), quality assurance for design, manufacture, 

and operation, continued surveillance and testing, 

and conservative design are all applied to 
provide
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Table I 

DESIGN ESTIMATED SOLID WASTE ACTIVITY 
SHIPPED FROM PLANT (TWO UNITS)
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0 
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9.6 x 10-36 

2.2 x 10-1 

0 

5.9 x 10 

5.1 x 101 

9.9 x 101 

2.6 
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2.7 
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and maintain the required high degree of assurance 
that potential accidents in this class are, and will 
remain, sufficiently remote in probability that the 
environmental risk is extremely low. For these 
reasons, it is not necessary to discuss such events 
in the Environmental Report.  

TVA agrees with this statement.  

14. A revised nonradiological environmental monitoring program has 
been developed for the Bellefonte Nuclear Plant and is included 
in the final statement as Appendix L. It specifically identifies 
species included in the terrestrial monitoring program.  

15. & 16. Fish larvae that have been identified thus far from Guntersville 
Reservoir appear in Table B1-9, Volume 2, and representative 
phytoplankton and zooplankton are listed in Tables Bh-4 and 
Bh-11. All species listed will probably be included in the 
entrainment losses.  

17. TVA believes that any cumulative impacts from TVA projects are 
insignificant and are not appropriate for consideration in the 
environmental statement on an individual facility. However, TVA 
has considered cumulative impacts from radioactivity in the 
Tennessee River (see Appendix J). See response to the Department 
of Commerce, comment number 1, as to the cumulative thermal 
impacts.  

18. This response is given in the final statement beginning on 
page 4.1-7.
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DEPARTMENT OF TRANSPORTATION, 
MAILING ADDRESS: (GWS/ 83) 

UNITED STATES COAST GUARD U.ss UARD UNITED400 SEVENTH STREET SW.  

,,o 
WASHING D. 0 

*MAY 1973 

. Dr. F. E. Gartrell, Director of 
Environmental Planning 

Tennessee Valley Authority 
Chattanooga, Tennessee 37401 

Dear Dr. Gartrell: 

This is in response to your letter of 6 March 1973 requesting comments 

on the draft environmental impact statement for the Bellefonte Nuclear 

Plant, Jackson County, Alabama.  

The concerned operating administrations and staff of the Department of 

Transportation have reviewed the material submitted. The Federal 

Railroad Administration commented as follows: 

"The Federal Railroad Administration is pleased to note that TVA 

has, in Volume 1 of the draft environmental impact statement, 

commendably explained its approach to inductive coordination problems.  

Since this is of considerable interest to us, as it obviously is to TVA, 

a recent technical paper on this subject is attached for consideration.  

This paper, by Messers Judkins and Thorson of Northern States Power 

Company, represents one of the best efforts in an area where little 

work has been done in several decades. The paper, entitled A System 

Approach to Inductive Coordination, was presented at the September 1972 

meeting of the Communication and Signal Section of the Association of 

American Railroads." 

The Department of Transportation has no other comments to offer nor 

do we have any objection to the project.  

The opportunity for the Department of Transportation to review this 

statement is appreciated.  

Sincerely, 

1. D. McCON 

Enclosure Curlan, U. S. Cost Guard 
Acting h OTice of Marine 

Environment and Systems
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

Pw@tp WASHINGTON. D.C. 20460 

2 8 JUN 1973 

OFFICE OF THE 
ADMINISTRATOR 

Mr. Lynn Seeber 
General Manager 
Tennessee Valley Authority 
Knoxville, Tennessee 37802 

Dear Mr. Seeber: 

The Environmental Protection Agency has reviewed the 
document entitled "Draft Environmental Statement - Belle
fonte Nuclear Plant" issued by TVA, March 21, 1973. Although 
we are pleased to provide the enclosed comments, it is our 
understanding that, in accordance with an imminent AEC-TVA 
agreement, the AEC will be preparing its own draft environ
mental statement on this facility. If such an agreement is 
consumated, EPA will, of course, analyze and comment on the 
AEC statement.  

The waste treatment systems proposed for Bellefonte 
should be capable of limiting discharges to "as low as 
practicable" levels. However, if in the future the critical 
receptor moves closer to the plant, the thyroid dose limit 
proposed in Appendix I to 10 CFR Part 50 may be exceeded.  
Additional information concerning the potential for excessive 
doses via the cow-milk pathway is required.  

Apparently TVA has concluded that it is not practicable 
to treat radioactive liquid wastes when their concentrations 
are less than 10-4 LCi/cc. Information concerning the cost/ 
effectiveness of using the waste management equipment to 
maintain lower effluent concentrations is necessary so that 
the reasonableness of this conclusion may be independently 
assessed.  

By our calculations, there appear to be discrepancies 
between the assumptions used for source-term estimates by 
the AEC and the TVA. These discrepancies should be resolved 
and TVA should reevaluate their dose estimates using AEC 
models so that uniformity of review.can be made as related 
to all other nuclear plants.

[Note date - June 28 and Air Mail - and received July 11]
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Page 2 - Mr. Lynn Seeber 

The thermal discharge from Bellefonte should comply 
with the applicable standards and the operation of the plant 
should not have a significant impact upon the aquatic environ
ment. However, to facilitate a complete review of the plant, 
information regarding the discharge system and its impact 
should be released to all-interested parties as soon as 
such information becomes available.  

In light of our review of this draft statement and in 
accordance with EPA procedure, we have classified the project 
LO (Lack of Objections) and rated the draft statement as 
"Category 2" (Insufficient Information). We have enclosed 
a detailed explanation of our classification system for 
your information. In addition, we would be pleased to 
discuss our classification or comments with you or members 
of your staff.  

Sincerely yours, 

Sheldon Meyers 
Director 
Office of Federal Activities

Enclosures
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INTRODUCTION AND CONCLUSIONS 

The Environmental Protection Agency (EPA) has reviewed the draft 

environmental statement for the Bellefonte.Nuclear Plant prepared by the 

Tennessee Valley Authority (TVA) and issued on March 21, 1973.  

Following are our major conclusions: 

1. The proposed gaseous waste treatment systems should be capable 

of controlling the discharge of radioiodine to levels that are "as 

low as practicable." However, if in the future the critical 

receptor moves closer to the plant, the thyroid dose limit 

proposed in Appendix I to 10 CFR Part 50 may be exceeded.  

Additional information concerning the potential for excessive 

doses via the cow-milk pathway is required.  

2. The final statement should include information concerning the 

cost-effectiveness of utilizing the liquid waste treatment system 

when radionuclide concentrations are less than 10-4 iJCi/cc.  

3. The final statement should provide a summary of the assumptions 

used for source-term estimates. Any differences between the 

assumptions used by TVA and those used by the AEC should be 

discussed. TVA should reevaluate their dose estimates using AEC 

models so that uniformity of review can be made as related to all 

nuclear plants.  

4. The.proposed closed-cycle, natural-draft cooling tower system 

will prevent all but .a small portion of the plant's waste heat from
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reaching the Tennessee River. In addition, TVA indicates that they 

will operate the plant in conformance with Alabama water quality 

standards. In our opinion, operation of the facility, as proposed, 

should not have significant impact upon the aquatic environment.  

However, to facilitate a complete review of the Bellefonte Nuclear 

Plant, (at the earliest.practicable date) TVA should make available 

to EPA and all interested parties a'final determination of the 

discharge system and an evaluation of its impact.
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RADIOLOGICAL ASPECTS 

Radioactive Waste Manageent 

The radioactive waste management systems proposed for the Bellefonte 

Nuclear plant are consistent with the current technology. Furthermore, 

the TVA policy of maintaining discharges of all wastes from its 

facilities at the lowest practicable levels is commendable. Through the 

combination of the TVA commitment and the waste management systems 

planned, the release of radionuclides to the environment, as a result of 

operating Bellefonte station, should be "as low as practicable." 

Due to poor site meteorology, however, it appears that the offsite 

radioiodine concentrations may exceed the guidelines proposed in 

Appendix I to 10 CFR Part 50. To adequately evaluate the dose 

consequences of these iodine concentrations, additional information, as 

discussed later in these comments,should be included in the final 

statement.  

Apparently TVA has concluded, based on a cost-effectiveness 

determination, that it is not practicable to treat radioactive liquid 

waste unless the concentrations of radionuclides exceed 10-4 pCi/cc, 

The final statement should include information concerning the cost

effectiveness of using the waste management equipment to maintain lower 

effluent concentrations and discharges. This information is necessary 

so that an independent assessment may be made of the reasonableness 'of 

the proposed TVA criteria for providing treatment of the waste.  

The draft statement indicates (page 2.4-16) that the flow from the 

condenser vacuum pump will by-pass the charcoal filter train under high- 2
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flow conditions and will be released directly to the turbine building 

exhaust. An estimate of the frequency of releases by this pathway and 

the quantity of iodine discharged annually should be included in 
the 

final statcment.  

Pose Asscss'ent 

Using the standard Atomic Energy Commission assumptions, we estimate 

that the annual discharge of gaseous 1-131 from the plant will be 

approximately 0.1 Ci/yr, which is consistent with the estimate presented 

in Table 2.4-6 of the draft statement. Our calculations indicate that 

this source-term produces 1-131 concentrations approximately two orders 

of magnitude greater than those presented in Table 1-5 of the draft 

statement. Apparently, the concentrations in Table 1-5 were based on 

the source-term .(0.001 Ci/yr) presented in Table 2.4-7 of the draft 

statement. Use of the annual release in Table 2.4-6 (0.088 Ci/yr) 

yields a site boundary thyroid dose estimate of approximately 70 mrem/yr 

to the thyroid of a one-year-old child from the cow-milk pathway. The 

discrepancies should be resolved, and the total gaseous release of 

iodine utilized for the thyroid dose estimates should be restated in the 

final statement.  

From the information available on the site and the surrounding area, 

it appears that., although the potential thyroid dose from the nearest 

dairy farm is acceptable,.there is land suitable for pasturage closer to 

the plant. Since the potential thyroid dose from dairy cows pastured 

there would exceed the currently allowable standard, the applicant 

should institute a program of monitoring and reporting for the location
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of any milk cows in this area during the operational life of the 

facility.  

Because of the magnitude of the potential dose through the cow-milk 

pathway, the applicant should reach a dccisidn concerning the inclusion 

of provisions for backfitting the facility with additional iodine 

5 
control systems. This decision, which will be partially based on this 

assessment of the likelihood of cows subsequently being located on this 

potential pasture, should be presented in the final statement. In 

addition, it is possible that an excessive thyroid dose could also occur 

through other environmental pathways (e.g., inhalation, ingestion of 

leafy vegetables). The final statement should, therefore, contain an 

evaluation of the potential dose through these pathways and discuss any 

mitigating or controlling actions which will be taken if the dose is 

excessive.  

Transportation 

EPA, in its earlier reviews of the environmental impact of 

transportation of radioactive material, agreed with the AEC that many 

aspects of this problem could best be treated on a generic basis. The 

generic approach has reached the point where on February 5, 1973, the 

AEC published for comment in the Federal Register a rulemaking proposal 

concerning the Environmental Effects of Transportation of Fuel and Waste 

from Nuclear Power Reactors. EPA commented on the proposed rulemaking 

by a letter to the AEC, dated March 22, 1973, and by an appearance at 

the public hearing on April 2, 1973.
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Until such time as a generic rule is established, the EPA is 

continuing to assess the adequacy of the 
quantitative estimates of 

environmental radiation impact resulting from 
transportation of 

radioactive materials provided in environmental 
statements. The 

estimates provided for this station are deemed adequate 
based on 

currently available information.  

Reactor Accidents 

EPA has examined the AEC analysis of accidents and their 
potential 

risks which AEC has developed in the course of its engineering 

evaluation of reactor safety in the design of nuclear plants. 
The 

various categories of in-plant accidents are common to all nuclear 
power 

plants of given types. EPA, therefore, concurs with AEC's approach 
to 

evaluate the environmental risk for each accident class 
on a generic 

basis. AEC has in the past and still continues to devote extensive 

efforts to assure safety through plant design and accident analyses 
in 

the licensing process on.a case-by-case basis. EPA, however, favors the 

additional step now being undertaken by AEC of a thorough 
analysis on a 

more quantitative basis of the risk of potential accidents 
in all 

ranges. We continue to encourage this effort and again urge 
the AEC to 

press forward to its timely completion and 
publication. EPA believes 

that this will result in a better understanding of the 
possible risks to 

the environment.  

Discussion is underway between the two agencies to reach an 

understanding for timely EPA participation in the 
review and discussions 

of the results of the generic studies directed at quantitative
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evaluation of accident risks. EPA asks to be kept informed of the scope 

and directions of these studies. EPA asks to be briefed periodically on 

the status and progress that have been made and EPA seeks .to have prompt 

and complete access to the results of the studies. Concurrently, the 

results of EPA efforts which r.ay contribute to the quantitative 

evaluation of accident risks will be provided to the AEC in a similar 

fashion. Meanhile, EPA will continue its review of environmental 

impact statements in its areas of responsibility and will transmit its 

comments to AEC. We conclude that the level of safety developed through 

the present procedures and analyses on a case-by-case basis appears 

justified based on currently available information. However, we believe 

that the application of evaluative techniques and quantification 

procedures, now being pursued by AEC quantitative risk studies, should 

permit a more objective and consistent means of appraising accident 

risks. If unwarranted risks are identified during the course of the 

generic studies, EPA will make its views known. In this event, we are 

confident that the AEC will take appropriate action.
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O:-1DICLCIC.-L ASP!CTS 

Thcral and BIoloI ical Effects 

The proposed Bellefonte Nuclear Plant will have two pressurized 

water reactors with an electrical output of 2,664 megawatts. Condenser 

cooling will ba accceplished by evaporative, natural-draft cooling 

towers within a closed-cycle system. Make-up water for the cooling 

system will be drawn from the Tennessee River at the rate of 4.20 cubic 

meters/second (148.5 cfs) and at an intake velocity of from .076 

meters/second (.025 cfs) in winter to .073 meters/second (.024 cfs) in 

summer. Cooling-tower blowdown will be discharged downstream from the 

intake at the rate of 2.09 cubic meters/second (74 cfs).  

Alabama water quality standards, applicable to the Tennessee River 

at the Bellefonte site, limit maximum stream temperature to 86
0F with an 

allowable maximum rise over ambient stream temperature of 5*F. TVA has 

stated that they will operate the Bellefonte plant in compliance with 

these standards. This will be accomplished by holdup of the blowdown to 

the extent required to restrict heated discharges to time periods when 

the wet-bulb.temperature is most favorable. However, TVA indicates (p.  

2.6-9) "... there will be very limited times when the reservoir water 

temperatures are 86"F or more and blowdown will have to be discharged." 

This would result in a violation of Alabama water quality standards.  

Therefore, we recommend that the applicant explore methods for temporary 

retention (e.g. hold-up pond) which would preclude the need for blowdown 

discharge under adverse conditions.
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Temperatures at Cuntersvillc Dam are noted in the draft statement to 

have reached a maximum of 88.7*F (Page 2, 6-2); however, no indication 

is given as to whether this is due, at least in part, to operation of 9 

Vidows Creek Stream Plant (the second largest fossil fired station in 

the TVA system) upstrea-' on Guntersville Reservoir. Interaction between 

these facilities should be evaluated in the final statement.  

TVA proposed to operate the cooling towers at two cycles of 

concentration. This will result in a two-fold increase in the dissolved 

solids present in the system, except during those periods when hold-up 

is required because of low flow releases from peaking power operation at 

Nickajack Dam. Under the'e conditions, increases in dissolved solids to 

approximately three times those in the river are anticipated. In our 

opinion, use of concentration factors of five or greater would appear 10 
desirable to reduce environmental damage. Such an increase in 

concentration factor could probably be incorporated without additional 

chemical treatment and would reduce make-up and blowdown requirements 

for the system. This would, consequently, reduce the.potential for 

entrainment damage to organisms in the make-up water. o 

Design data for the cooling towers (including range, approach, wet 

and dry bulb temperatures, etc.) are Lot provided. This information 

should be made available.in the final statement. We recommend, also, 

that TVA evaluate the provision of a waste hold-up pond to allow foi 

equalization of blowdown, hold-up during periods of low-flow and/or high 12 

temperatures, and discharge in proportion to river flow.
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TVA has not made a final determination on the diffuser system for 

tb cooling tower blowdown. It is recommended that analyses of the 

diffuser and associated mi:ing zone be forwarded to EPA and other 13 

interested FeCeral and State agencies for review as soon as practicable.  

Further, TVA should provide for appropriate review and comment on this 

information prior to construction of the system.  

Intake velocities through the intake canal and rotating screens 

appear acceptably low. However, as proposed, the canal dead-ends at-the 

screens without provision fcr return of entrapped organisms. In our 

opinion, this design may be in conflict with the "best technology 14 

available" requirement of Section 316(b) of P.L. 92-500. We, therefore, 

recommend that the applicant explore alternative intake designs that 

would preclude this potential impact.  

Chemical Effects 

TVA is to be commended for investigating the installation and use of 

a closed-cycle system for non-radioactive chemical wastes, although it 

was decided not. to incorporate the system at this time. We recommend 

that adequate space and piping be provided in the plant design to allow 

segregation of. waste streams for ultimate treatment and reuse to 

accommodate installation of such a system should P.L. 92-500 require it.  

In addition, further evaluation should be made of other treatment 

processes. For example, secondary biological treatment or equivalent 

physical chemical treatment should be provided, in conformance with 16 

Alabama Water Quality Standards, for laundry and other waste streams

10
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colLaiin organiC maerials and/or. armonia and other nitrogen 

cor.:.pounds. 16 

Projected quantities and maximum concentrations (both before and 

after trcatment) Uf pollutants from the cleaning operations conducted 17 

prior to unit startup, should be presented in the final statement.
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ADDITIONAL CONTNTS 

During the reviouw we noted in certain instances that the draft 

statemant did not prescnt sufficient information to.substantiate the 

conclusions presenrud. W1e recognize that much of this information is 

not of major importance in evaluating the environmental impact of the 

Bellefo-te Nuclear Plant. The cumulative effects, however, could be 

significant. It would, therefore, be helpful in determining the impact 

of the plant if the following topics were addressed in the final 

statement.  

1. An estimate of (1) the secondary coolant system leak rate and 

(2) the masses of coolant in the secondary system components; 

including the steam generators, hot wells, and feedwater piping 19 

system, should be presented in the final statement.  

2. The design thermal power rating of the reactors should be 

presented in the final statement. 20 

3. For the transportation accident discussed on page D-4, of the 

draft statement, the assumptions and the procedures used to 21 

calculate doses to the skin and the thyroid should be clearly 

stated. The values for the atmospheric dispersion factor (X/Q) 

22 
should be given or referenced.  

4. Based on our estimates, the Xe-133 concentration in the.primary 

coolant appears to be several orders of.magnitude low (Table 2.4-1).  

23 
The final statement should provide the correct value and, if needed, 

provide corrected dose estimates based on the proper Xe-133 coolant 

inventory.
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5. The numerical values for assumptions used for estimating 

radioactive offluents and the resulting doses should be presented in 24 
summary in the final statement (e.g., atmospheric dilution factors, 

deposition velocities, and internal recirculation filter 

decontamination. factors). 25 

6. Details of the milk production within 50 miles of the site 

should be presented in the final statement. 26 
7. The frequencies of milk and vegetation sampling in the 

environmental surveillance program need.clarification in the final 

27 
statement. It should be noted that vegetation samples are 

insensitive indicators of iodine in milk.  

8. The bases for the extrapolation of meteorological data from 

Sequoyah and Widows Creek site should be included in the final 

statement, particularly regarding temperature gradient data.  

9. An assessment of the "background" levels of radionuclides 

discharged into the Tennessee River from other sources, such as Oak 

Ridge operations, and the details of radiological measurements made 

of samples in the "regional water," should be presented in the final 

29 
statement. This assessment, as called for in the AEC regulatory 

Guide 4.2, should include peak and annual average concentrations.  

If possible, a mass-balance analysis of the available Clinch River 

Tennessee River samples should be made to verify methodology used in 

the dose assessments.  

10. A plot of the long-term dispersion factors (X/Q) should be 

included in the final statement. 30
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11. The final statement should indicate the size of tanks used on

31 
site for storage of fuel oil, as well as the control measures to be 

employed to prevent air and water pollution from the oil. The final 

statement should indicate if the fuel oil is considered a volatile 

32 
organic compound by the Alabama Regulations, Chapter 8, and should 

provide assurance that applicable state regulations will be met.  

12. The environnental impact of air. particulate emissions from the 

batch plant should be discussed in the final statement. The final 

33 
statement should also discuss the compliance of the batch plant to 

the "Alabama Air Pollution Control Rules and Regulations" Chapter 4.  

13. Based on the air pollutant emission rates for the oil-fired 

auxiliary steam generators, and using the EPA Office of Air Programs 

Publication No. AP-42 emissions factors, independent estimates were 

made for sulfur oxides (144.3 lbs/hr) and aldehydes (1.8 lb/hr) 

which are different than the emission rates presented on page 2.5-17 

of the draft statement. These differences should be discussed in 

the final statement.  

14. The draft statement (page 8.2-11) relates air pollutant emission 

(tons per year) to percentage of Secondary Ambient Air Quality 

35 
Standards. The final statement should present calculations for 

these relationships.  

15. On page 2.2-11 of the draft statement, a discussion of ozone 

production by energized high voltage transmission lines is 

presented. This discussion supports a final conclusion that the 500 36 

KV transmission lines will produce levels of ozone that would be

14
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"incons;equntial." G: believe that this conclusion is premature.  

The final statcurent should present data related to ozone 

measuret.*.ents and sampling site locations that were used to support 

36 
the sttcatent that "As of 1972, TVA has accumulated approximately 

5,300 mile-years of operation of its 500 KV transmission system with 

no known advarse effects attributed to the production of ozone from 

corona discharges." 

16. Values for condenser flow of 466,000 gpm, delta T of 360F and 

9 
heat rate of 7.8 x 10 BTU/hr are not consistent. Using the stated 

flow and delta T, a heat rate of 8.4 x 109 .BTU/hr is obtained. 37 
Clarification of this issue should be provided in the final 

statement.
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U.S. Environmental Protction Agency Procolurnes 

for ('1 jfoin Federal ( Proj andl 
Associated D.rafCt nvironumental Impact st~ atement~s 

y:Environmntal Im.ct of the Project 

LO-.-Lack of Objections 

EPA has no objections to the proposed project as described in the 
draft impact statement; or suggests only minor changes in the pro
posod project.  

i--Env ironmaental Reservations 
EPA has reservations concerning the environmental effects of certain 
aspects of the proposed project. EPA believes that further study of 
sucggested alternatives or modifications is required and has asked the 
originating Federal agency to reassess these aspects.  

EU--Environmentally Unsatisfactory 

EPA believes that the proposed project is unsatisfactory because of 
its potentially harmful effect on the environment. Furthermore, the 
Agency believes that the potential safeguards which might be utilized 
may not adequately protect the environment from hazards arising from 
this project. The Agency recommends that alternatives to the project 
be analyzed further (including the possibility of no action at all).  

Adequcy of the Impact.Statement 

Category 1--Adequate 

The draft impact statement adequately sets forth the environmental 
impact of t e proposed project as well as alternatives re sonably 
available to the project.  

Category 2--Insufficient Information 

EPA believes that the draft impact statement does not contain sufficient 
information to. assess fully the environmental impact of the proposed 
projcet. However, from the information submitted, the Agency is able 
to make a preliminary determination of the impact on the environment.  
EPA has requested that the originator provide the information that was 
not included in the draft stateinent.  

Category 3--Inadequate 

EPA believes that the draft impact statements does not adequately 
assess the environmental impact of the propos2d project, or that the 
statement ihadequatcly analyzes reasonably available alternatives. The 
Agency has requensted more informat5ion and analysis concerning the 
Potential environmental hazardo and has asked that substantial revi
sion be made to the impact statement.  

fa draft impact statement is assigned a Category 3, no rating will 
be made of the project, since a basis does not generally exist o1 
which to make such a determination.
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1. Conservative estimates of the quantitiles of liquid wastes to 
be discharged annually and the expected activity concentrations 
of these wastes are shown in the following tabulation: 

Concentration 
Waste Per Year uCi/Gram Ci/Year 

Laundry and hot 
shower waste 430,000 5 x 10- 0.082 

Chemical waste 51,000 10-4 0.017 

Miscellaneous leakage 44,000 10 0.019 

Swaple drains 9,000 10 0.003 

Cask decon. waste 374,000 10 0.014 

908,000 0.135 

The present value of costs for processing this waste by evaporation 
and disposing of the solid waste is about $350,000 over the 
expected life of the plant. The cost includes operating labor 
and maintenance expense, but does not include equipment depreciation.  
If the evaporator were required to process all waste, regardless 
of radioactivity concentration, the chances that major repairs 
or even replacement would be required would be much greater than 
if it had to process only the waste containing more than 10 
uCi/gram.  

TVA considers that the small reduction in radioactivity release 
does not justify the cost.  

2. TVA has evaluated the potential for releases due to the need to 
bypass the charcoal filters in the offgas line during startups.  
Based on our estimate of two cold startups per unit per year, 
the release of 1-131 due to filter bypass is expected to comprise 
less than 5 percent of the total estimated iodine release for 
the site.  

3. The annual iodine releases, as estimated by TVA and as used in 
concentrations and dose calculations in the TVA draft environmental 
statement, are 0.0013 Ci/yr. of 1-131 and 0.0012 Ci/yr. of 1-133.  
The 1-131 release of 0.088 Ci/yr. listed in Table 2.4-6 of the 
Bellefonte Draft Environmental Stattment is an error. Table 2.4-6 
has been corrected in this statement.
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Recent information indicates that the AEC Regulatory position 
for the Bellefonte Nuclear Plant regarding thyroid doses due 
to milk ingestion will be to calculate this dose to a child 
based on milk taken from the real cow yielding the highest 
dose (limiting cow). It has been determined that there are 
two milk cows located within 5 miles of the Bellefonte Nuclear 
Plant. The limiting cow is located 2.6 miles west-southwest 
of the plant. The average-annual atmosphgric dispersion factor 
calculated for this location is 1.1 x 10- sec/m . The estimated 
milk ingestion dose to the thyroid of a child is 0.17 mrem/yr.  

TVA has also used the methods for calculation of iodine releases 
given in Regulatory Guide 1.42 to estimate the annual release of 
radioiodine. These methods yield annual releases of 1-131 of 
0.010 Ci/yr. and of 1-133 of 0.013 Ci/yr. Using these release 
quantities, the limiting milk ingestion dose to the thyroid of 
a child is 1.3 mrem/yr.  

It is concluded that the doses to a child due to milk ingestion 
at the limiting.cow are below the guidelines of 15 mrem/yr. given 
in.Regulatory Guide 1.42.  

4. The cow.census to be conducted semiannually will determine if any 
cattle are pastured on land closer to the plant than animals 
included in the sampling program. If cows are found closer to 
the plant, they will be included in the program.  

5. Since the estimated dose through the cow-milk pathway is "as low 
as practicable" at the nearest potential pasture, no provisions 
are planned for backfitting the facility with additional iodine 
control systems.  

6. The maximum individual dose to the thyroid of a 1-year-old child 
from iodine inhalation was discussed in Appendix I of the 
Bellefonte Draft Environmental Statement and was listed in Tables 
2.4-13 and I-4 as 0.017 mrem/yr. (NNE, 950m). The adult1 individual 
dose from iodine intake via leafy vegetable ingestion has been 
calculated to be 0.075 mrem/yr. assuming a 72 kg/yr. consumption 
of vegetables raised at the site boundary (NNE, 950m). These 
thyroid doses are not considered to be environmentally significant.  

7. TVA has.evaluated-these dose pathways (see response to the Environ
mental Protection Agency, comment 6) and feels that, based on this 
evaluation, no mitigating or controlling actions will be required.  

8. An examination of atmospheric data and cooling tower characteristics 
showed that, during the infrequent periods when the reservoir 

1. It is assumed that small children do not consume unprocessed leafy 
vegetables.
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temperature is 860 F. or more, the temperature of the blowdown 
can be held to below 860 F. by blowing down only at night. The 
use of a hold-up pond for blowdown is not justified for the 
limited number of extended periods of low flow or high reservoir 
temperatures since blowdown can be withheld and released during 
the most favorable times by allowing the chemical concentration 
factor to increase temporarily. Also, the quantity of blowdown 
is so insignificant when diffused in the large volume of the 
reservoir that there is no significant advantage in proportioning 
the blowdown to the reservoir flow. On the rare occasions when 
the reservoir temperature exceeds 860 F., the situation could 
prevail for several days. A hold-up pond of the size required 
for such an extended period is not practical.  

9. See response to the Department of Commerce comment No. 1.  

10. At the present time, TVA feels that operating the cooling system 
at a concentration factor of two under normal conditions is the 
best balance between operation and environmental considerations.  
Even withholding blowdown for short periods of time, this method 
of operation will allow the system to be operated without addi
tional chemical treatment to prevent scaling in the condenser 
and cooling towers .or to adjust water quality of the effluent 
returned to the reservoir. Also, this operation ensures that 
normal chemical discharge concentrations create no significant 
impacts and results in no significant entrainment losses. Higher 
concentrations may require chemical treatment, resulting 
in higher levels of chemical releases.  

11. The following parameters were used to design the cooling towers: 

Range - 34 0 F.  
Approach - 240 F.  
Design wet bulb - 550 F.  
Design dry bulb - 600 F.  

12. See the response to Environmental Protection Agency comment No. 8.  

13. A model study of various blowdown diffuser configurations is pre
sently being conducted at the TVA Engineering Laboratory in Norris, 
Tennessee. TVA will make available the results of these tests 
and the details of the final diffuser design upon completion of 
the study.  

14. The intake pumping station has been located at the head end of an 
inlet due to safety requirements and other considerations. The 
intake structure has been designed with an acceptably low approach 
velocity (approximately 0.2 ft/sec) in the inlet and across the 
traveling screens. Accordingly, provisions have not been made 
to return entrapped organisms capable of escaping the low velocity.
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TVA has decided that the proposed intake structure at the 
head of an inlet, designed with low approach and screen 
velocities, results in no significant environmental impact; 
and, consequently, it is not necessary to consider provisions 
for return of entrapped organisms. In regard to section 
316(b) requirements, EPA has initiated a proceeding to 
determine the "best technology available." Therefore, it 
would be premature at this time to judge that the Bellefonte 
intake structure design may be in conflict with the require
ment of section 316(b).  

15. Provisions will be made for the possible future installation 
of facilities for treating nonradioactive chemical wastes.  

16. Secondary treatment processes that are presently available for 
waste effluents containing complex organic waste, including 
dissolved and/or suspended solids, nitrogen and/or nitrated 
compounds, samonia and/or ammoniated compounds, etc., could 
require a combination of several processing operations. TVA 
is studying treatment methods and will provide facilities 
which will permit compliance with applicable Federal and state 
regulations.  

17. An alkaline wash and an acid cleaning of the condensate feed
water system before initial operation is anticipated. Chemicals 
to inhibit corrosion will also be added to water used for 
hydrostatic testing, flushing, and storage following the 
cleaning. Tabulated below are the anticipated chemical require
ments for preoperational activities for each generating unit.  

Trisodium phosphate 24,000 pounds 
Ammonia 100 pounds 
Hydrazine 800 pounds 
Hydroxyacetic acid 10,000 pounds 
Formic acid 5,000 pounds 
Ammonium bifluoride 1,250 pounds 

It is expected that the steam generators will have to be cleaned 
after 5 to 8 years of operation and at a similar interval there
after. Approximately 35,000 pounds of chemical in the form of a 
chelating agent solution is expected to be used to clean each 
steam generator.  

None of the chemical cleaning or flushing solutions will be 
discharged directly to a receiving stream. Holding ponds will be 
used to contain the spent solutions so that the necessary pro
cessing can be accomplished to render the final pond effluent
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acceptable for return to the river or for other use. Depending 
upon the constituents to be removed from the water, it may be 
necessary to perform one or more of the following operations: 
(1) neutralization, (2) sedimentation, (3) chemical precipi
tation, (4) absorption, and (5) evaporation. Solid waste 
resulting from the processing will be disposed of via land 
fill or packaging and burial as may be required.  

The spent cleaning and flushing solutions will be processed 
before discharge so that applicable quality limits are met.  
Material removed by the cleaning process is generally iron 
oxide that occurs as rust, mill scale, or magnetite accumula
tions. In an alkaline wash, these materials are only suspended 
in the solution and will settle out in the quiescent ponds.  
From 1,000-3,000 pounds of iron oxide may be dissolved by an 
EDTA chemical cleaning of a steam generator, but this will be 
virtually completely removed in the holding ponds by chemical 
precipitation or other appropriate treatment.  

18. Leak rates for the secondary coolant system were given in 
page 2.4-22 and 2.4-23 of the draft environmental statement.  

6 19. The total mass of secondary system coolant is 2.3 x 10 pound.  

20. Design thermal power is 3,763 MW.  

21. & 22. For the transportation accident discussed on page D-4 of the 
draft statement, the noble gas and iodine release, 1,000 Ci 
and 10 Ci respectively, represent the design basis conditions 
for fuel cask transportation accidents as specified in 10 CFR 
71. The releases of various isotopes and parameters used in 
the dose calculations are given below.  

Quantity Inhalation Dose 
Released E E Commitment Factor 

Isotope (Ci) (Mevjdis) ev dis) (mrem/Ci inhaled) 

Kr-85. 988 0.00206 0.241 
Xe-131m 10 0.0247 0.115 
Xe-133 2 0.0494 0.118 
1-131 10 0.376 0.200 1.48 x 10 

As discussed in the TVA draft environmental statement, it is assumed 
that there would be no gaseous releases without a substantial 
quantity of decay heat in the shipping container plus the addition 
of external heat such as from a fire. Thus, it is assumed that 
the thermal currents surrounding the container carry released 
fission gases to a height of 10 meters before they are dispersed 
in the environment. A centerline X/Q envelope for the 10 m release 
height and a wind speed of 1 m/sec was used for the individual doses, 
and a sector average x/Q envelope was used for the population doses
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(see the attached figure for X/Q values). Population doses 
were calculated by assuming that the wind shifted over all 
16 direction sectors equally during the course of the accident.  
The equations used to calculate the resulting external gamma, 
external beta, and thyroid inhalation doses are listed below.  

Dy = 250 E Q (x/Q), Y 
D= 230 Q (X/Q), 

and 

D inhalation = (BR) (DCF) Q (X/Q) 

where 

D is the external gamma dose, (mrem), 
Y 

D is the external beta dose, (mrem), 

D inhalation is the thyroid inhalation dose, (nrem), 

E and E are the average gamma and beta energies 
respectively, (Mev/dis), 

Q is the quantity of radionuclide released during 
the accidents, (Ci), 

X/Q is the atmospheric dispersion factor, (sec/m 3 ), 

BR is the breathing rate, (m3/sec), = 2.315 x 10- m 3/sec, 

and 

DCF is the dose commitment factor for iodine (mrem/Ci 
inhaled).  

It is assumed that the whole body receives external ganma dose only, 
and the skin receives external beta plus external gamma dose.
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23. Xe:33 concentration should read "0.248 x 10+2", not "0.248 x 
10 ." The correct value was used in dose calculations.  

24. & 25. Bases for releases are as follows: 

The following tabulations [items (1) through (36)] are given 
in the format of Appendix 1 of AEC Regulatory Guide 4.2.  

(1) Reactor power: 3,763 MW thermal (292 FPD equilibrium 
fuel cycle) 

(2) a. Total uranium for first cycle: 
206,200 lb U 

b. Uranium loaded for equilibrium cycle: 
69,400 lb U/batch 
206,200 lb U total 

(3) Isotopic ratio in fresh fuel 
a. Initial loading: 1/3 core, 2.51% U-235 

1/3 core, 2.92 
1/3 core, 3.45 

b. Equilibrium cycle: 3.26% U-235 

(4) Expected percentage of leaking fuel = 0.25% 

(5) Escape rate coefficients: 

Element. Escape Rate Coefficient, s 

Kr, Xe 6.5 x 108 
Br, I, Cs, Rb 1.3 x 10 
Mo, Nb, Ru 2.0 x 109 
Te, Se, Sb, Sn 1.0 x 10 
Sr, Ba 1.0 x 10-11 
Y, La, Ce 1.6 x 1012 

(6) Plant capacity: 80% 

(7) Number of steam generators: 2 per unit 

(8) Type of steam generator: Once through 

(9) Mass of primary coolant in system: 
a. Total: 557,000 lb.  
b. In reactor: 199,000 lb 

(10) Primary coolant flow rate: 150.5 lx 106 b/hr 

(11) a. Mass of steam in each steam generator: 6,890 lb 
b. Mass of secondary liquid in each steam generator: 37,700 lb 
c. Mass of primary coolant in each steam generator: 86,000 lb 

(12) Total active mass of secondary coolant: 2.3 X 10 lb
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(13) Steam generator operating conditions 
a. Temperature (secondary side outlet): 612.90 F.  
b. Pressure (average secondary side): 1,075 psig 
c. Flow (secondary side): 14.805 x 106 lb/hr 

(14) Condensate demineralizers: 
Number: 5/un t 
Size: 220 ft of resin eac 
Total flow rate: 8.09 x 10 lb/hr 
Type: Mixed cation-anion resin, deep bed 

(15) The containment free volume is 3.4 x 106 ft3 .  

(16) The expected leak rate of primary coolant to the 
containment atmosphere is 10 lb/hr.  

(17) An internal air cleanup system, consisting of HEPA 
filters and charcoal adsorbers, is provided in the 
containment. The expected flow rate is 36,000 cfm.  
A decontamination factor of 10 is expected for iodine.  
Prior to purging, the system will be operated for 16 
hours or until both 1-131 and Sr-90 concentrations 
are below occupational maximum permissible concen
tration levels.  

(18) The containment is purged 4 times per year per unit, 
based on one refueling outage and 3 entrances for 
inspections or maintenance. The release is filtered 
through HEPA filters and charcoal adsorbers. The 
expected decontamination factor for iodine is 10.  

(19) Annual average letdown rate during power operation is 
31,350 lb/hr per unit.  

a. About 73 percent, or 22,850 lb/hr, is let down 
continuously and is returned to the primary system.  
The liquid is cooled and depressurized, and is 
passed through a mixed-bed demineralizer (lithium
form cation, borate-form anion). About 20 percent 
of the time the flow is also passed through a mixed
bed demineralizer in which the cation resin is in 
hydrogen form. The liquid passes through a filter 
and the makeup tank before it is pumped back to the 
primary systems.  

Expected decontamination factors are 1 for noble 
gases and tritium, 10 for all other elements except 
Cs, Y, and Mo, and 1.22 for Cs, Y, and Mo.  

b. Li and Cs are controlled by passing the letdown liquid 
through the mixed-bed demineralizer in which the cation 
resin is in hydrogen form. This unit is capable of 
removing Li and Cs.



7.11-29

c. About .27 percent of the letdown flow, or 8,500 lb/hr, 
goes to the boron recovery system. The liquid passes 
through another mixed-bed demineralizer before it is 
fed to an evaporator. All of the recovered boric 
acid and the evaporator distillate are recycled.  
Approximately 187,000 lb/yr/unit of distillate is 
removed in order to keep the tritium concentration 
of the primary water below the maximum concentration, 
but this liquid is not discharged to the environment.  

d. The plant is designed for load follow. The liquid 
letdown, as a result of load follow operations, is a 
part of the 8,500 lb/hr average flow directed to the 
boron recovery system. None is diverted to the rad
waste system.  

(20) Noble gases and iodine are not separated from the portion of 
the letdown stream that is returned to the primary system 
(22,850 lb/hr).  

(21) The portion of the letdown stream that is directed to the 
boron recovery system (8,500 lb/hr) goes first to a holdup 
tank. Here part of the noble gas and hydrogen are separated 
from the liquid phase. Essentially all of the iodine remains 
in the liquid phase. The liquid is routed through a deminera
lizer and to an evaporator. In the evaporator the remaining 
noble gas and hydrogen are released from the liquid. Releases 
in the holdup tank and evaporator amount to about 99.9 percent 
of the noble gas and hydrogen in the letdown liquid. A very 
small fraction (less than 10-5) of the iodine in the evaporator 
feed will be released with the noncondensables.  

Gases released in the holdup tank and evaporator are collected 
in a vent header, from which they are compressed and collected 
in one of two gas decay tanks. At least 60 days are required 
to fill a tank, and the gas is held for a minimum of 60 days 
more before it is released.  

(22) Releases from the gas decay tanks are passed through a HEPA 
filter and a charcoal adsorber. The expected decontamination 
factor for iodine is 10.  

(23) The primary coolant is degassed prior to each removal of the 
reactor vessel head for refueling or other purposes. Refueling 
will occur once per year. Over the life of the plant, head 
removals for purposes other than refueling probably will 
average less than one per year.  

Degassing is initiated about a week prior to shutdown, during 
which time the hydrogen concentration is reduced to about 25 
ccH2 /kg water. This reduction is accomplished by reducing the 
hydrogen overpressure in the makeup tank. Released gas is
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vented from the tank and is compressed for storage in a 
decay tank. .Following shutdown, venting of the makeup tank 
is continued until the hydrogen concentration in the reactor 
coolant has been reduced to about 17 ccH2 /kg water.  

It is expected that approximately 90 percent of.the gaseous 
activity will be removed from the coolant during degassing.  

No significant removal of nongaseous radioactivity takes 
place as a result of coolant degassing.  

(24) A relatively small amount of hydrogen and noble gases may 
accumulate in the pressurizer during plant cooldown. This 
gas is vented to the reactor coolant drain tank, from which 
it is transferred to a gas decay tank by the waste gas com
pressor.  

(25) A primary-to-secondary leak rate of 4.6 lb/hr is assumed.  

(26) There is no blowdown from the steam generators.  

(27) The expected leak rate of steam to the turbine building is 
1,700 lb/hr. A preliminary estimate of ventilation air flow 
through the turbine building is 600,000 cfm. It is dis
charged.through the building roof. The discharge is not 
filtered.  

(28) The flow rate of gaseous effluent from the condenser vacuum 
pump discharge will have a flow rate between 5 SCFM to 30 SCFM.  
The discharge is filtered through a HEPA filter and charcoal 
adsorber, is mixed with part of the turbine building venti
lation exhaust, and is released from the turbine building roof.  

(29) Primary steam is used in the gland seals. Effluent steam is 
passed through a gland seal condenser. The condensate is sent 
to the condenser hotwell. The noncondensable gases are piped 
to a point where they are mixed with a portion of the venti
lation air exhausted from the turbine building.  

(30) The expected leak rate of primary coolant to the auxiliary 
building is 160 lb/d or 6.67 lb/hr. A preliminary.estimate 

. of ventilation air flow through the auxiliary building is 
about 180,000 cfm. It is discharged from the unit vent 
associated with the reactor containment. All discharge with 
potential contamination is filtered through charcoal adsorbers 
and the HEPA filters. A decontamination factor of greater 
than 10 is expected for halogens.
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(31) Liquid waste effluents - The liquid waste disposal system 
is designed to collect and treat high-level (tritiated) and 
low-level (nontritiated) wastes separately. Tritiated liquid 
waste is treated and recycled to the primary system; it is 
not discharged.  

a. The estimated quantity of tritiated waste is 23,800 ft3/yr 
or 490 gal/d/two units. The nongaseous activity concen
tration in this liquid prior to treatment is estimated to 
be 5.4 u Ci/gram. The isotopic distribution is given 
below:

Isotope 

Rb-88 
Sr-89 
Sr-90 
Sr-91 
Sr-92 

Y-90 
Y-91 
Mo-99 
1-131 
1-132 
1-133 
1-134 
1-135 

Cs-134 
Cs-136 
Cs-137 
Cs-138 
Ba-139 
Ba-140 
La-14o 
Ce-14

Concentration 
u Ci/gram 

0.872 
1.60(-3) 
5.66(-5) 
9.52(-3) 
2.85(-3) 
5.15(-5) 
1.64(-3) 
0.779 
1.14 
0.736 
1.29 
0.148 
0.630 
0.144 
6.09(-2) 
0.314 
0.236 
2.47(-2) 
1.99(-3) 
8.30(-4) 
1.90(-4)

There is one tritiated 
capacity of 3,300 ft3 .

waste collector tank with a

All of the tritiated waste is recycled following treat
ment.  

Tritiated waste is processed with a 2-gal/min evaporator 
and a 20-gal/min mixed-bed demineralizer. It is assumed 
that the evaporator will remove all noble gases, and 
that the process decontamination factor for all other 
isotopes is 1,000. A demineralizer decontamination factor 
of 10 is assumed for all isotopes. The average decay time 
from primary loop to recycle is about 12 days.
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b. The estimated quantity of nontritiated (dirty) liquid 
waste is 4,800 ft3 /yr, or 100 gal/d. The nongaseous 
activity concentration in this liquid prior to treat
ment is estimated to be less than 0.54 u Ci/gram. The 
isotopic distribution is one-tenth of the values given 
for tritiated waste under 31.a.  

There is one nontritiated waste collector tank with a 
capacity of 3,300 ft3.  

It is expected that none of the nontritiated waste will 
be recycled.  

The nontritiated liquid waste is processed through a 
30-gal/m auxiliary waste evaporator unless its radio
activity oncentration is below 10-4 u Ci/gram. If 
below 10- u Ci/gram, the liquid is sent through a 
filter and.is discharged. A DF of 1 is assumed for 
the filter. Evapora tor distillate is filtered and dis
charged if below 10- u Ci/gram. If above 10- u Ci/ 
gram, the distillate is recycled to the nontritiated 
waste holdup tank for reprocessing. A DF of 1,000 is 
assumed for the evaporator.  

The average decay time from primary loop to discharge 
is about 60 days.  

c. (1) Laundry and hot shower waste is estimated to be 
57,600 ft3/yr, or 1,180 gal/d. The activi ty con
centration is expected to be less than 10- u Ci/ 
gram.  

None of the laundry and hot shower waste will be 
recycled.  

If below 10 u Ci/gram, the laundry and hot shower 
waste is filtered and discharged. A DF of 1 is 
assumed for the filter. If above l0- u Ci/gram, 
the waste is routed to the nontritiated waste holdup 
tank for processing with the auxiliary waste evaporator.  

No decay time is assumed for laundry and hot shower 
wastes.  

(2) Spent fuel shipping cask decontamination water is 
estimated>to be 50,000 ft3 /yr, or 1,020 gal/d. The 
act vity concentration is expected to be less than 
10- u Ci/gram.  

None of this water will be recycled.  

The water is processed through a filter (DF = 1) 
and is discharged.
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The decay time from primary loop is greater than 
90 days.  

(3) Chemical drain solutions are estimated to be 
6,800 ft /yr or 140 gal/d. The expected radio
activity concentration is 10 uCi/gram.  

None of this liquid will be recycled.  

The liquid is discharged after filtration (DFjp 1) 
if the activity concentration is less than 10
uCi/gram and 4if it contains no toxic chemicals.  
If above 10 uCi/gram, the liquid will be drummed 
if it contains chemicals that would damage the 
evaporator. If above 10 uCi/gram and if it con
tains no chemicals that would damage the evaporator, 
the liquid will be processed through the auxiliary 
waste evaporator (DF = 1,000). The distillate will 
be filtered (DF = 1) and discharged.  

d. Not applicable.  

e. The estimated 3 quantity of liquid from the turbine building 
is 312,000 ft /yr or 6,480 gal/d. The expected activity 
concentration is 4 x 10 uCi/gram.  

None of this liquid will be recycled.  

The liquid will be collected in the turbine building sump 
tank and will be sampled prior to discharge.  

No decay time is assumed from the steam generator to 
discharge.  

f. Spent regenerant solutions from the gondensate demineralizers 
are expected to amount to 330,000 ft /yr, or 6,800 gal/d.  
This is based on an assumed regeneration interval of 30 
days per demineralize vessel. The expected activity con
contration is 3 x 10 uCi/gram.  

The liquid will be collected in a spent regenerants tank, 
and will be processed through the 30-gal/min auxiliary 
evaporator at a time when it is not being used to process 
waste from the nontritiated waste collector tank. A process 
decontamination factor of 1,000 is assumed for all non
Caseous isotopes in the evaporator If the liquid in the 
spent regenerants tank is below 10 uCi/gram, it will be 
filtered (DF = 1) and discharged.  

It is anticipated that most of the spent regenerant liquid 
processed through the evaporator will be recycled to the 
secondary system.
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The average decay time from the steam generator 
to discharge is 15 days.  

(32) Liquid waste discharges are diluted by the cooling tower 
blowdown. The minimum blowdown rate is 15,000 gal/min.  
The normal rate is 33,200 gal/min. The expected total 
annual flow is 1.55 x 1010 gallons.  

(33) Evaporator bottoms and demineralizer resins will be mixed 
with portland cement and allowed to solidify in a steel 
shipping container. The total quantity of solid waste to 
be shipped each year is estimated to be 2,860 ft3 . An 
additional 12,000 ft3 of evaporator bottoms from the con
centration of spent regenerants may also be solidified, 
packaged, and shipped each year The estimated activity 
in all solid wastes is 2.5 x 10 curies per year. The 
total weight of.solid waste is estimated to be about 
1.5 million pounds per year.  

(34) The estimated quantity of dry waste shipped annually is 
2,100 ft 3 . Most of the activity in dry waste shipments 
results from containment and auxiliary building filters.  
(Purification system filters are backflushables.) The 
total curies per year per unit for filter shipments is 
estimated to be 0.6 curies. For an individual drum or 
package containing a filter, the maximum expected acti
vity is estimated to be approximately 0.2 curies.  

(35) This question is responded to in the answer to question 
31.f.  

(36) Process and instrumentation flow diagrams for gaseous and 
liquid radwaste systems are given in the PSAR, figures 
11.2-1, 11.2-2, 11.2-3, and 11.3-1.
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It is believed that the dosimetry models for gaseous release 
are adequately explained in Appendix I of this environmental 
statement. Pertinent parameters used in the dosimetry models 
are listed below: 

qzim - Page 103, TID 24190, Meteorology and Atomic Energy, 
1968 

E - Table I-1

Y
- Table I-1

BR(child) = 0.29 m3/hr (page 1-6) 

BR(adult) = 0.83 m3/hr (page 1-6)

DCF(Child, Inhalation) 
mrem/Ci Inhaled

9.88 
6.89 
4.67 
3.25 
1.55

x 
x 
x 
x 
x

DCF(Adult, Inhlation) 
mrem/Ci Inhaled

109 
10 8 
109 
10 
109

1.93 
6.98 
5.20 
3.27 
1.61

x 
x 
x 
x 
x

109 
107 
108 

108 
108

- 0.01 m/sec

M - 0.647 Ci/Z.  
Ci/m--day 

CR - 1 k/day (for child and adult)

DCF(Child, Ingestion) 
mrem/Ci Ingested 

1.71 x 1010 
8.07 x 10 9

DCF(Adult, Ingestion) 
mrem/Ci Ingested 

3.34 x lo9 
8.98 x 108

Isotope 

1-131 
1-132 
1-133 
1-134 
1-135 

V 
g

Isotope

1-131 
1-133



ANNUAL, AVERAGE CHI-OVER-Ql (SEC/M3 )

DOWNWIND DISTANCES (METERS)

Sector 
N 
NNE 
NE 
ENE 
E 
ESE 
SE 
SSE 
S 
SSW 
SW 
WSW 
W 
WW 
NW 
NNW

7242. 12070.1132.  

2.87E-06 
8.46E-o6 
9.97E-06 
3.61E-06 
1.90E-06 
1. 40E-06 
1. 20E-06 
2.50E-06 
5.36E-06 
1. 46E-05 
1.27E-05 
6. o4E-o6 
1.81E-06 
1.92E-06 
2.01E-06 
3.01E-06

2414.  

1. 03E-06 
3.08E-06 
3.63E-06 
1.27E-06 
6.49E-07 
4.84E-07 
3.97E-07 
8.61E-07 
1.93E-06 
5.27E-06 
h.55E-06 
2.31E-06 
6. 82E-07 
6.88E-07 
7.26E-07 
1.07E-06

Site Boundary Distance 
(m)

882.  
9247.  

1340.  
1715.  
1110.  

985.  
1009.  
1112.  
1454.  
1569.  
13240.  
1224.  
749.  
737.  
654.  

.731.

22410. 40233. 56327.4023.  

5.10E-07 
1. 53E-06 
1.80E-06 
6.20E-07 
3.11E-07 
2.32E-07 
1.87E-07 
4.13E-07 
9.51E-07 
2.61E-06 
2.24E-06 
1.18E-o6 
3.47E-07 
3.38E-07 
3.58E-07 
5.24E-07

5633.  

3.20E-07 
9. 59E-07 
1.13E-06 
3.86E-07 
1.91E-07 
1. 43E-07 
1.14E-07 
2.55E-07 
5.95E-07 
1.63E-o6 
1. 40E-06 
7.53E-07 
2.21E-07 
2.12E-07 
2.24E-07 
3.27E-07

1.54E-08 
4.65E-o8 
5.50E-08 
1. 80E-08 
8.46E-09 
6.45E-09 
4.83E-09 
1.15E-08 
2.83E-08 
7.85E-08 
6.60E-o8 
3.86E-08 
1.13E-08 
1.OOE-08 
1.07E-08 
1.53E-08

Site Boundarq Chi-Over-Q 
(sec/m)

3.96E-06 
1.07E-05 
8.OOE-o6 
2.05E-06 
1.95E-06 
1.70E-06 
1.41E-06 
2.56E-06 
3.85E-06 
9. 46E-06 
1.02E-05 
5.48E-o6 
3.01E-06 
3.33E-06 
4.o6E-o6 
5.31E-06

1. These atmospheric dilution factors (X/Q's) were calculated using equation (1), page 1-2. The 
term exp (-X xm/uj) which is evaluated and used in performing dose calculations was set equal to 1.0 in calcu
lating these X/Q's.

2.26E-07 
6.79E-07 
8.03E-07 
2.71E-07 
1.34E-07 
1.OOE-07 
7.90E-08 
178E-07 
4.20E-07 
1.16E-o6 
9.88E-07 
5.38E-07 
1.58E-07 
1. 49E-07 
1.58E-07 
2.30E-07

1.13E-07 
3.39E-07 
4.01E-07 
1. 34E-07 
6.51E-08 
4.90E-08 
3.80E-08 
8.71E-08 
2.08E-07 
5.75E-07 
4.90E-07 
2.73E-07 
8.OOE-o8 
7.40E-08 
7.87E-08 
1.14E-07

4.49E-o8 
1.35E-07 
1.60E-07 
5.29E-08 
2.53E-08 
1. 92E-08 
1. 46E-08 
3.40E-08 
8.27E-08 
2.29E-07 
1.94E-07 
1. 11E-07 
3.24E-08 
2.94E-08 
3.13E-08 
4.49E-o8

2.34E-08 
7.05E-08 
8.35E-08 
2.74E-08 
1.30E-08 
9.86E-09 
7.43E-09 
1.75E-08 
4.29E-08 
1.19E-07 
1.OOE-07 
5.83E-08 
1.70E-08 
1.53E-08 
1.62E-o8 
2.33E-08

72420.

1.14E-o8 
3.43E-08 
4.o6E-o8 

1.32E-08 
6.19E-09 
4.74E-09 
3.53E-09 
8.41E-09 
2.08E-08 
5.79E-08 
4.86E-o8 
2.86E-08 
8.35E-09 
7.40E-09 
7.87E-09 
1.13E-08

Sector 

N 
NNE 
NE 
ENE 
E 
ESE 
SE 
SSE 
S 
SSW 
SW 
WSW 
W wsw 

NW 
1NW

7H 
H4
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26. Grade A milk production by county for calendar year 1972 was 
obtained from the TVA Division of Agricultural Development.  
It was assumed that the milk production in a county was dis
tributed equally over the area of the county to obtain the 
annual milk production (C.Y. 1972) per square mile for each 
county. From this information the attached 1972 milk pro
duction data, by sector and radial distance, were determined.  
The 1972 population dose from milk consumption was scaled up 
by a ratio of 1.99 (the ratio of estimated 2020 population 
within 50 miles to 1972 population within 50 miles) to 
obtain estimated 2020 population dose from milk consumption.
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1972 MILK PRODUCTION WITHIN 50 MILES OF BNP

Milk Produced in Each Zone 
(lbs/yr)

0-10 Miles

1.72 

1.82 

1.72 

1.72 

1.52 

1.62 

1.72 

1.62 

1.82 

1.72 

1.72 

1.72 

2.12 

1.82 

1.72

105 

105 

105 

105 

105 

105 

105 

105 

105 

105 

105 

105 

105 

105 

105

10-20 Miles 

8.78 x 105

5.25 

5.35 

7.07 

1.10 

1.24 

1.28 

1.26 

1.16 

7.38 

8.98 

5.63 

5.25 

5.25 

5.15

105 

105 

105 

106 

106 

106 

106 

10 6 

105 

105 

105 

105 

105 

105

Zone
20-30 Miles 

4.o8 x 106

6.78 

5.72 

4.15 

1.44 

2.03 

1.79 

2.07 

2.13 

1.71 

1.27 

1.57 

1.54 

1.36 

2.52

105 

105 

105 

106 

10 6 

10 6 

16 

10 

106 

10 

106 

106 

10 
106

30-10 Miles 

4.77 x 10 6

1.03 

1.29 

3.45 

3.68 

2.70 

1.87 

1.56 

2.64 

2.07 

1.81 

2.65 

3.11 

4.66 

1.67

106 

106 

106 

106 

106 

106 

106 

106 

106 

106 

106 

106 

106

40-50 Miles 

7.57 x 106

1.70 

3.80 

1.20 

6.27 

3.42 

3.36 

1.76 

3.62 

3.32 

3.16 

4.40 

3.86 

1.46 

2.75

N 

NNE 

NE 

ENE 

E 

ESE 

SE 

SSE 

S 

SSW 

SW 

WNW 

NW

106 

106 

106 

106 

106 

106 

106 

106 

10 6 

10 

10 6 

106 

10 

10

7.31 x lo6 1.15 x 105.96 x 105 4.8o x 106

Sector

x 

x 

x 

x 

x 

x 

x 

x

1.72 x 105
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27. After the plant becomes operational, milk samples will be 
taken weekly when cows axe on pasture. Vegetation samples 
are collected monthly to correlate the activity in grass 
with that found in milk. During seasons that cattle are 
not on pasture, if significant increases in radioactivity 
are seen in vegetation, the frequency of milk sampling will 
be increased from monthly to weekly.  

28. Listed below are the procedures used for developing the 
extrapolated joint frequencies of wind direction and wind 
speed for the different stability classes.  

Step 1 - A comparison was made between the limited (May 12
July 31, 1972) wind data from the Bellefonte temporary meteoro
logical facility with the summer (1962-1970) wind data from 
the Widows Creek valley meteorological station. In general, 
the Widows Creek data were representative of the Bellefonte 
site. One exception was the higher occurrence of calm at the 
Widows Creek valley station. This was attributed to the high 
starting threshold of the wind speed sensors, i.e., 2-3 mi/h 
for the Widows Creek station as compared to 0.6 mi/h for the 
Bellefonte facility.  

Step 2 - Based on the comparability of the summer wind data 
and on the similarity of terrain, it was assumed that the 
annual wind data for the two plant sites were also comparable.  
To make an allowance for the difference in sensitivity of the 
wind speed sensors, the 11.6 percent calm indicated from the 
Widows Creek data was reduced to 6 percent for the Bellefonte 
site. The remaining 5.6 percent calm was integrated into the 
16 compass-point directions for the 1-3 mi/h class of the 
Widows Creek annual wind data. These adjusted data constituted 
the anual wind rose for the Bellefonte site.  

Step.3 - A frequency distribution of calms was developed with 
respect to the 16 compass-point directions for the Sequoyah 
annual wind rose data for the period April 2, 1971-March 31, 
1972. This was done by proportionally distributing the total 
3.18 percent calm into the 0.0-0.5 mi/h class for each direction, 
based on the respective 1-3 mi/h wind speed frequencies.  

Step 4 - Proportionality factors of wind direction and wind speed 
were established for the Bellefonte and Sequoyah wind rose data.  
These factors were then used to develop the joint frequency dis
tributions of wind direction, wind speed, and stability (Pasquill 
classes A-G) for the Bellefonte site, based on the empirically 
derived Sequoyah joint frequency distribution.  

Step5 - The extrapolated Bellefonte joint frequency distribution 
was revised by applying a correction factor to allow for differences 
in the Bellefonte and Sequoyah Pasquill stability classes. The
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two major considerations in the subjective determination of 
the differences were: (1) the variance in the tower heights 
aboveground of the Sequoyah temperature sensors (T ft 
T33  t) and the Bellefonte temperature sensors (T ft
T ) would obviously result in a somewhat lower requency 
o 3e most stable and most unstable conditions at Sequoyah 
as compared with Bellefonte; and (2) the more pronounced 
effects of the valley ridge terrain at the Bellefonte site 
would result in a slightly higher frequency of the more stable 
conditions, E-G, because of the earlier diurnal onset of the 
stable drainage wind regime.  

29. See Appendix J.  

30. Response given as part .of response to Environmental Protection 
Agency comments numbered 24 and 25.  

31. Fuel oil will be stored in two 100,000-gallon tanks located in 
the yard and in sixteen 18 ,700-gallon tanks located in the diesel 
generator building. The tanks in the yard will be diked to con
tain the oil in the event of rupture. The tanks in the diesel 
generator building will be embedded in concrete in the building 
substructure. The building will be a seismic category 1 structure 
and the tanks will be vented to the atmosphere through flameproof 
vents. Provisions will be made for collecting any spillage that 
may occur at locations where tanks are filled from rail cars and 
tank trucks.  

32. As defined by the Alabama regulations, a "volatile organic compound" 
shall mean any compound containing carbon and hydrogen or containing 
carbon and hydrogen in combination with any other element which 
has a vapor pressure of 1.5 pounds Der sauare inch absolute or 
greater under actual storage conditions. The fuel oil used to fire 
the auxiliary steam generators will have a varor pressure of less 
than 1.5 pounds per square inch absolute; therefore, it is not 
considered a volatile organic compound and not subject to the regu
lations outlined for storage of volatile organic materials.  

33. The concrete mixing "batch" plant will comply with narticulate 
emission requirements of the Alabama Air Pollution Control Rules 
and Regulations by the installation of adequate hoods, fans, and 
ducts to transport dust from cement and .fly ash silos and batchers 
to a dust collector. With these controls, there should be no 
significant amount of dust emitted to the ambient air.  

34. The sulfur oxides emission on page 2.5-17 of the draft environmental 
statement was in error by a factor of 10; therefore, the sulfur 
oxides emission should be 143 lbs/hr. The aldehydes emission rate, 
using the EPA Office of Air Programs Publication No. AP-42 emission 
factor, would be 1.8 lb/hr.



35. The column "Percent of Secondary Ambient Air Quality Standard" 
(page 8.2-11) was derived using the calculated concentrations 
and the secondary ambient standards (page 2.5-17). The table 
referred to on page 8.2-11 was not intended to give a direct 
relationship between percent of standard and annual emissions 
but rather to show the insignificance of both concentrations 
and total emission.  

36. As indicated in the discussion beginning on page 2.2-11 of the 
draft environmental statement and continuing in Appendix F, 
several monitoring programs including staged field and controlled 
laboratory tests have been conducted by other utilities to pro
vide quantitative data on the production rates of oxidants by 
extra high voltage transmission lines at operating levels up to 
765 kV. In addition to references listed in Appendix F, Common
wealth Edison Company, Chicago, Illinois, and ITT Research 
Institute recently published the results of a 19-month field 
investigation to determine if high voltaie transmission lines 
generate measurable quantities of ozone.  

The published results of these monitoring programs amply 
demonstrate the inconsequential effects of ozone generation 
by EHV transmission lines and further testing of these con
clusions on the TVA system do not seem justified.  

The statement of accumulated mile-year operation of the TVA 
500-kV transmission system without known adverse effects from 
the production of ozone was not based on specific measurements 
or sampling. This statement was based primarily on more subtle 
observations by operating and maintenance personnel and other 
related indicators. Linemen, even in the performance of hot 
line work, reported no evidence of the odor produced by ozone 
which is detectable in very low concentrations (.02 to .05 pom).  
Also, reasonable audible sound levels and measured radio noise 
readings were observed under numerous tests. Excessive levels 
would be obvious indicators of the presence of excessive corona 
discharges, the phenomenon directly responsible for the production 
of ozone.  

37.. The correct value for the condenser flow is 436,00 gal/min. The 
delta T is 360 F., and the heat rate is 7.8 x 10 Btu/hr.  

1. Fern, W. J., R. I. Brabets. "Field Investigation of Ozone Adjacent 
to High Voltage Transmission Lines," Commonwealth Edison Company 
and ITT Research Institute presented at the IEEE PES Winter Meeting, 
New York, N.Y., January 1974, Transaction Paper T 74 057-6.
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FEDERAL POWER COMMISSION 
WASHINGTON, D.C. 20426 

IN REPLY REFER TO: 

Dr. F. E. Gartrell 
Director of Environmental Planning 
Tennessee Valley Authority 
Chattanooga, Tennessee 37401 J1 1 1973 

Dear Dr. Gartrell: 

This is in response to your letter dated March 6, 1973, requesting 
comments on the TVA's Draft Environmental Statement for the Bellefonte 
Nuclear Plant Units 1 and 2.  

The following comments review the need for the facilities in regard 
*to the adequacy and reliability of the affected power systems, and matters 
related thereto, in compliance with the National Environmental Policy Act 
of 1969, and the April 23, 1971, Guidelines of the-Council on Environmental 
Quality.  

In preparation of these comments, the Federal Power Commission's 
Bureau of Power staff has considered TVA's Draft Environmental Statement; 
related reports made in response to the Commission's Statement of Policy 
on Adequacy and Reliability of Electric Service (Order No. 383-2); and 
the staff's analysis of these documents, together with related information 
from other FPC reports. The staff generally bases its evaluation of the 
need for a specific bulk power facility upon long term considerations as 
well as upon the load-supply situation for the peak load period immediately 
following the availability of the new facility. It should be noted that 
the useful lives of the Bellefonte units are expected to be 30 years or more.  
During that period the units will make a significant contribution to the 
adequacy and reliability of the electric power supply in the TVA service 
area.  

According to the Draft Environmental Statement the two-unit Bellefonte 
plant will have a nameplate generating capability of 2664 megawatts. Unit 1 
is scheduled for September 1979 and Unit 2 for June 1980. These dates cor
respond with those given for two nuclear units of 1170 MW each projected by 
TVA in .the April 1, 1973, response of the Southeastern Electric Reliability 
Council (SERC) to FPC Order 383-2. The units are not otherwise identified.  
in the SERC report. In the discussion of the need for the Bellefonte units, 
at pages 1.3-4 through 1.3-7 in Volume 1 of the Draft Environmental State
ment, it appears.that 1055 MW has been used for Unit No. .1 and 1069 MW for 
Unit No. 2, and at page 1.3-7 reference is made to 1000 MW of replacement 
capacity for Unit No. 1. It would be convenient for the final environmental 
statement to specify .clearly the capability to be associated with the 
Bellefonte Units.

I
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The information on projected loads and generating capability for the 
period winter 1979-1980 through winter 1981-82, at page 1.3-4 Volume 1, 
shows reserve margins significantly less than 20 percent except for the 
summer of 1981, even with the proposed units in operation. TVA has established 
that a margin somewhat in excess of 20 percent is needed to maintain the 
desired reliability level of not more than one day loss-of-load probability 
in ten years.  

Additional-information, on loads and capacity of TVA combined with 
several other systems in its area, is available in the SERC report referred 
to above. These data show that the area-wide reserve margins, although 
greater than that of TVA alone, are still low enough during the period studied 
to support the need for the Bellefonte units (see tabulation below).  

LOAD AND CAPACITY - TVA AREA 
WITH THE BELLEFONTE UNITS AS SCHEDULED 

Winter Summer Winter , Summer Winter 
1979-80 1980 1980-81 1981 1981-82 

Capacity MW 33,430 34,575 35,800 36,975 38,200 
Peak Demand MW 31,087 27,064 32,561 28,328 34,215 
Interchange MW 1 (2,060) 2,060 (2,060) 2,060 (2,060) 
Load Served MW 29,027 29,124 30,591 30,388 32,155 
Margin MW 4,403 5,451 5,209 6,587 6,o45 

15.2 18.7 17.0 21.7 18.8 

WITHOUT THE BELLEFONTE UNITS 

Margin MW 3,233 3,111 2,869 4,247 3,705 
.11.1 10.7 9.4 14.0 11.5 

1J Seasonal diversity exchange with other systems. ( ) indicates receipt 
of capacity by TVA.  

2J Each at 1170 MW.  

The TVA area is one of four sub-areas of SERC which are sufficiently 
interconnected that some capacity can be interchanged. Therefore, it is 
appropriate to consider the Bellefonte units in the context of total SERC 
reserves. In the SERC report, it is stated that the SERC regional reserve 
is expected to be 18.1 percent in summer 1980 and 19.1 percent in summer 
1981. We consider these reserve margins, which include the Bellefonte units, 
to be barely adequate; without the Bellefonte plant the reserve level would 
be marginal.
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We are in accord with TVA's conclusions that purchased power, hydroelectric 

sources, and gas turbines are not viable alternatives for the projected base 

load capacity of the Bellefonte plant, and that oil or natural gas would not 

be prudent economic choices for steam plant fuel.  

The comparison of nuclear and coal plant economics appears to be based 

on an annual capacity factor of about 64 percent, which is realistic according 
to information available to Bureau of Power staff. The investment costs 

used in the comparison are within the range of costs projected by other 2 
utilities. The fuel costs, however, are lower than have been projected by many 
other utilities, especially for the coal-fired alternative plant.  

Adequate discussion of the transmission lines to be associated with the 

Bellefonte plant is provided and it appears the facilities should be adequate 

to transmit the power from the plant.  

We consider that the capacity to be provided by the Bellefonte plant is 

needed to assist TVA in meeting its projected loads.  

In accordance with the request in the last paragraph of your letter, we 

are sending a copy of these comments to the Directorate of Regulatory Standards., 

Atomic Energy Commission, Washington, D. C. 20545.  

Very truly yours, 

Chief, Bureau of Power
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1. The dependable capacity used for the Bellefonte units 1 

and 2 is 1,170 MW each. Apparently, the Federal Power 

Commission surmised that the unit capacity could be 

obtained as a difference between the deficiencies for a 

12-month delay (table, page 1.3-6) and the deficiencies 
for the units on schedule (table, page 1.3-4).  

2. We agree that the fuel cost of 25 cents per million Btu 

used in the nuclear and coal-fired comparison is low by 

comparison to today's prices. The 25-cent coal cost was 

an estimate made in 1970 for use in comparing relative 

costs of coal-fired and nuclear generation. Current 

estimates reflect about 70 cents per million Btu for 

low-sulfur coal and 50 cents per million Btu for high

sulfur coal.
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RESPONSE TO THE COMMENTS OF MR. WILLIAM E. GARNER ON THE PROPOSED AND 

ALTERNATIVE ACCESS RAILROAD ROUTES 

As a result of a meeting on March 14, 1974, between Mr. William E.  

Garner, counsel for Intervenors in the AEC licensing proceedings 

for the proposed Bellefonte Nuclear Plant, and Messrs. Beauchamp E.  

Brogan and David G. Powell of TVA, a reassessment of the routing of 

the access railroad to the plant was undertaken.  

Mr. Garner commented that the alternate route across Town Creek 

would not cross as many large tracts of land as the proposed route.  

An investigation of property lines along the alternate route revealed 

that 11 tracts of land would be crossed on the alternate route, compared 

to 2 tracts on the proposed route. Tracts on the alternate route are 

not as large as the tract owned by Mrs. William E. Garner, et al., 

which the proposed route crosses. However, the proposed route does 

not cross as many property lines.  

Mr. Garner commented that the proposed access route would conflict 

with the projected land use classification of urbanization in TVA's 

draft environmental statement. Figure 2.9-1 of the draft environ

mental statement has been revised to reflect projections in the 

"Sketch Development Plan, Hollywood, Alabama (March 1973)" and more 

details of the "Land Development Plan and Sketch Thoroughfare 

Plan,.Scottsboro, Alabama (January 1971)." This revised figure 

is conatained in this statement as figure 2.9-2. These studies 

show the projected pattern of residential, recreational, institutional, 

.commercial, and industrial development in the area. The proposed 

route provides better access to more potential industrial land than 

does the alternate route.  

Mr. Garner commented that he and Mrs. Garner plan commercial and 

residential development of their land, but that they have no 

developed or definite plans on how such development would take 

place. Further development of land use plans, both for the Garner 

property and for other property, could have an effect on the relative 

advantages for each route for the access railroad.  

In addition to the above discussion, TVA has considered the following 

factors.  

Preliminary cost estimates show no significant differences 

between the two routes, although potential rock excavation 

on the alternate route could make its cost higher.  

The alternate route could require about 185,000 yds
3 of borrow 

excavation while the proposed route would require about 

90,000 yds .  

Two and possibly three residences would be affected and may 

have to be relocated along the alternate route, while the 

proposed route would involve no relocations.
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There would be at-grade crossings of two county roads on 

the alternate route, with one crossing possible requiring 

a grade separation, while the proposed route has only one 

grade crossing of a county road.  

An additional discussion of the rail access routes is in section 2.9 

of this statement.  

There would be no significant difference in the environmental 

effects of the two locations. However, the proposed route appears 

to offer advantages over the alternate which indicate that the 

proposed route should be selected.
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8.0 BENEFIT-COST ANALYSIS 

This section provides an overall assessment of the economic, 

technical, and other benefits of the Bellefonte Nuclear Plant weighed 

against the environmental costs, with the alternatives considered which 

would affect the balance of values.  

TVA from its very inception has been deeply committed to the 

tasks of environmental improvement. The President in transmitting to 

Congress in 1933 the bill that became the TVA Act said that TVA ".  

should be charged with the broadest duty of planning for the proper 

use, conservation, and development of the natural resources of the 

Tennessee River drainage basin and its adjoining territory for. the 

general social and economic welfare of the Nation." It is on the basis 

of these principles that TVA plans and conducts all its activities, be 

they planning, constructing, and operating a nuclear power plant; plan

ning, building, and operating a water control project; providing research 

to develop a new fertilizer; setting aside areas for fish and wildlife; 

developing improved hardwood tree strains; or seeking ways to utilize 

the rugged scenic qualities of some of the region's natural streams.  

In all of these and many other varied resource development programs, 

TVA is deeply conscious of its responsibilities to the people in the 

TVA region and in the Nation. This posture invariably calls for a 

balancing of a variety of interests and, finally, decision and action 

in which differences are reconciled insofar as possible to best serve 

the needs of the greatest number over the longest possible time. Inherent 

in this is the requirement of finding a balance between the needs of 

man, including his need for useful employment, and the safeguarding of 

his physical environment.
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In TVA electric power is regarded as a tool for economic 

development. Its use has been encouraged as a means for improving the 

quality of life in the region. Fitted into a comprehensive, unified 

development program, it has helped ease the burdens of drudgery; provide 

more jobs and more productive employment; bring the amenities of life 

to an ever-increasing number of people; and generally improve the health, 

education, and living conditions of the people.  

An ample supply of low-cost electric energy, integrated with 

a total resource development program, has been a major factor in the 

progress achieved by the TVA region since 1933. Employment, income, 

and productivity have all increased with a shift from a primarily 

agricultural to an industrial economy.  

The uses of electricity are many. To the residential user 

it provides lighting, refrigeration, cooking, washing and drying of 

clothes, heating, air conditioning, and education and entertainment 

via radio and television, to name but a few. Most stores, banks, and 

other commercial ventures are dependent on electricity for conducting 

business. In industry it is an essential element by which productivity 

has been increased with an attendant improvement in living standards.  

While in most industrial activities the cost of electric power is a 

small fraction of the total cost of production, without electricity 

modern industry could not provide the Nation with the goods and services 

it demands. In the aluminum, electrochemical, and metallurgical indus

tries, electricity is a significant component required in the manufacture 

of these essential products.
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The addition of the Bellefonte Nuclear Plant to the TVA 

system will enable TVA to continue to carry out its responsibility to 

provide an ample supply of electricity for the TVA region. The benefits 

of the plant include the value of the electrical power to be generated, 

the potential for reduction of releases of combustion products to the 

atmosphere which would be associated with a fossil-fired station of 

equal capacity, the recreational and educational value to visitors to 

the plant, increased payments to local governments in lieu of tax pay

ments, and a stimulant to the economic growth of the region by helping 

to assure an abundant supply of electrical power and increased employment 

potentials.  

The costs of the plant include the commitment of about 1,500 

acres of land for the lifetime of the plant; the rejection of about 1.56 

10 
x 10 Btu/h to the air directly and via Guntersville Reservoir from 

cooling tower blowdown; the consumptive use by evaporation of about 

Th ft /s of water; minor releases of radioactivity to the air and to 

Guntersville Reservoir; erosion of soil during construction; a very low 

probability of releasing radioactivity due to an accident in the plant 

or an accident during the transport of radioactive materials; and the 

monetary costs to construct, operate, and maintain the plant.  

TVA has attempted, insofar as practicable, to detail those 

items covered in the Atomic Energy Commissions' proposed guide (issued 

for comment in August 1972) for benefit-cost analyses for new nuclear 

facilities in sections 8.1 and 8.2. The weighing and balancing of 

benefits and costs of alternative sites and subsystems is presented in 

section 8.3.
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While various benefits and environmental costs have been 

quantified, some are necessarily expressed in qualitative terms. For 

example; the effect of natural draft cooling towers on aesthetics is 

treated qualitatively. Moreover, of those factors subject to quanti

fication, all cannot reasonably be expressed in monetary values. Although 

the number of Btu's added to the cooling water blowdown can be numerically 

quantified, translation of that number to a monetary value is not reason

able in view of the wide range of variables influencing the significance 

of the impact. Environmental impacts, therefore, are quantified in 

commonly used terms such as numbers of fish, gallons of water, and tons 

of earth.  

In addition to analyzing the need for base-load electrical 

capacity additions, the Bellefonte Nuclear Plant environmental review 

included an analysis of the alternatives for limiting environmental 

impacts during the construction of the project and the environmental 

impacts which will result from operation of the plant. During this 

environmental review, the design concepts for the plant have been chosen 

so as to provide a plant which approaches a minimum impact plant.  

Specific system design concepts were decided as follows: 

Gaseous Radwaste - The gaseous radwaste system is being designed 

to provide a radioactive decay period of 60 days for radioactive 

gases.  

Liquid Radwaste - The liquid radwaste system is being designed 

to permit recycling of tritiated water to the maximum extent 

practicable and to permit treating spent condensate demineralizer
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regenerants during periods when radioactively contaminated 

as a result of primary system to secondary system leakage.  

Heat Dissipation - Heat dissipation will be by means of closed

cycle natural draft cooling towers.  

With normal operation from the plant the maximum radiation 

dose to the hypothetical individual will be about 1 percent of that 

received from natural background radiation and the population dose 

within 50 miles of the plant in the year 2020 is projected at about 

0.005 percent of the dose from natural background radiation. Therefore, 

radiation resulting from operation of the Bellefonte Nuclear Plant will 

result in no undue risk to the health and safety of the public.  

With closed-cycle natural draft cooling towers the plant will 

operate so as to meet applicable water temperature standards.  

Conclusion - This environmental review has evaluated the 

expected environmental impacts of the proposed project and has considered 

alternatives which would lessen environmental impacts. After weighing 

the environmental and monetary costs and the technical, economic, 

environmental, and other benefits of the project and adopting certain 

alternatives which affect the overall balance of costs and benefits by 

lessening environmental impacts, TVA has concluded that the overall 

benefits of the project far outweigh the monetary and environmental 

costs.
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8.1 Benefits - The benefits of the Bellefonte plant are detailed 

below and are summarized in Table 8.1-1.  

1. Electric power produced and sold - Bellefonte 

Nuclear Plant includes two units with a dependable capacity of 1,170 MW 

electrical each, or a total plant dependable capacity of 2,340 MW electrical.  

The units are scheduled for commercial operation as follows: unit 1, 

December 1979, and unit 2, September 1980. Since capacity is planned for 

on a system basis, it is not possible to identify the specific loads 

which the Bellefonte nuclear units will serve. For the purpose of the 

benefit analysis, it has been assumed that the plant serves loads based 

on the incremental increase in loads for each class of customers esti

mated between F.Y. 1973 and F.Y. 1980. The estimated peak load and 

sales for these years are identified in the following table: 

F.Y. 1973 F.Y. 1980 Increase 
Percent Percent Percent 

Actual of Estimated of of 
Load Total Load Total Load Total 

Peak Demand (MW) 18,888 29,300 10,412 

Estimated Sales 
(million kWh): 

Residential 30,637 29.6 46,279 28.7 15,642 27.0 
Commercial 12,908 12.5 22,547 14.0 9,639 16.6 
Industrial 37,085 35.8 55,259 34.1 18,174 31.-4 
Government 18,259 17.7 30,285 18.8 12,026 20.7 
Other Sales 4,584 4.4 7,090 .4.4 2,506 4.3 

TOTAL SALES 103,473 (100) 161,46o (100) 57,987 (100)



The value of a unit of electric energy to the user 

varies widely depending on the availability and cost of alternative 

energy sources. To attempt was made to identify such values in this 

analysis. However, the price customers pay for electric energy pre

mmovdly establishes a.minimum value to the user. Lased on the nresent 

rate structures of 7TA and the distributors of TVA nower, the following 

average prices to the ultimate consumer are estimated: 

Residential 1.519 4 /k-TT 
Commercial 1.421 /kTb 
Tndustrial 0.933 /kT71 
Government 0.788 /k7h 
Other 1.276 :/krh 

For the purpose of estimating the present value of 

the revenue received from the sale of this energy it has been assumed 

that the Bellefonte plant will operate as shown in the following table 

during its 35-year life: 

Total 
Transmission Annual 

Annual and Energy 
Net Distribution Available 

Capacity Generation Losses Por Sale 
Years Factor (million kwh) (million kWh) (million kWh) 

1-15 00 16,399 1,123 15,27r 
16-25 55 11,274 772 10,502 
26-35 ho 8,199 562 7,637 

Using the energy available for sale and the current 

prices paid for electricity shown above, a discount rate of 8 percent, 

and the assumption that both units operate for the same time period, a 

value of the sales from the plant was estimated and is presented in the 

benefit description form. The results are summarized below:

8.1-2P
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ELECTRIC POWER PRODUCED AND SOLD - BELLEFONTE UCLEAR PLANT

Levelized Annual Energy Generation (kWh) 

Levelized Total Annual Losses (kWh) 

Levelized Annual Energy Available for Sale (kWh)

14,779 x 106 

1,012 x 10 

13,767 x 10

Average Annual 
Energy Available 
For Sale - kwh

Value of Sales 
inuring Plant Life 

1274. Dollars
Average Annual 
Value - Dollars

Energy Sold: 

Residential 
Commercial 
Tndustrial 
Covernment 
other 

Total 2old

6 
3,717 x 10r 
2,285 x 10' 
4,323 x 106 
2,850 x 10 

592 x 10 

13,767 x 10

658,000,000 
379,ooo,000 
470,000,000 
262,000,000 

,85,000,000 

1,858,000,000

56,500,000 
32,500,000 
h0,300,000 
22,500,000 
7,600,000 

159,400,000

Historically, electricity rates have declined until 

the nid-19C0's. vents of the more recent years have caused. this trend 

to reverse. Higher prices for fuels, higher interest rates, increases 

in construction costs, and costs of pollution control equipment have 

been significant factors causing the increases in rates for electric 

utilities. Tt was necessary for TVA to increase its rate schedules in 

1967, 1969, 1970, 1973, and 1974. The effect of these rate increases has 

resulted in the average cost of electricity to the consumer increasing 

by 95.9 percent. Thus, the use of current rates could significantly 

understate the future sale price.  

2. Payments in lieu of taxes - Estimates of pay

ments in lieu of taxes include estimates of payments to state and local 

governments by TVA and by distributors of TVA electricity.. Estimates 

are based on current rates of payment related to the energy which will 

be fgenerated by the plant.



3. Regional gross product - Benefits of the Bellefonte 

plant to regional gross product cannot be exactly quantified monetarily.  

However, a correlation has been made of the average annual dollar flow 

of gross product with the use of the Bellefonte electrical power in the 

TVA power service region. This correlation is based on using the average 

power generation and relationships between gross product and kilowatt

hours equivalent of all energy consumed. The industrial gross product 

factor was obtained as a product of the relationship between value added 

and kWh equivalent (Census of Manufacturers, 1967) and the relationship 

between gross product from manufacturing and value added by manufacturing 

(Census of Manufacturers, 1967 and Survey of Current Business). The 

numerical value of the industrial gross product factor was found by 

this method to be $0.0649 per kWh. The commercial gross product factor 

was obtained by comparing gross product from commercial activities and 

an assumed electrical energy output of 25 percent of total energy input 

to the commercial sector (Energy in the American Economy, 1850-1975, 

Shurr and Netschert). Numerical values of this factor were $0.187 per 

kWh for 1967 and $0.184 per kWh for 1969. Giving slightly more weight 

to the recent figure, $0.185 per kWh was selected as the commercial 

gross product factor. Industrial power consumed was assumed to include 

government use of electrical energy. The resulting average annual dollar 

flow of gross product is estimated at about $890 million.  

As noted above, no additional quantification to 

arrive at a monetary benefit is considered possible. This is because 

the comparison of dollar value of products produced and energy consumed 

does not consider other variables in the production of products, such
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as wages of workers and efficiencies of individual production processes.  

It should be noted that a plentiful energy source has long been considered 

essential in the economic and industrial expansion of any region. As.  

required by the TVA Act, as amended, TVA maintains an ample supply of 

electrical energy in the area in which it conducts its operations. A 

comparison of statistics in the TVA region with national statistics 

implies there are some beneficial effects of this plentiful energy source.  

In 1960 gross regional product was 2.26 percent of national; in 1970 

this had increased to 2.69 percent. In 1960 personal income in the 

region was 64 percent of the national value; in 1970 this had increased 

to 75 percent. TVA considers that the ample availability of electricity 

as an energy source has helped realize these growth rates.  

4. Recreation - As discussed in Section 2.9, 

preliminary plans for a recreational development on the peninsula 

indicate that the estimated present worth value of these benefits will 

be about $2,800,000, (1985 dollars).  

In addition, the recreational benefits of the visitor's 

center at the Bellefonte plant are estimated at 4,000 visits per year.  

This estimate of recreational visits is exclusive of the estimate of 

educational visits to the plant, which is given below. At a value of 

$0.75 per visit, the annual value of these visits is estimated to be $3,000.  

5. Air quality - Since the Bellefonte plant is a 

baseload plant, approximately 5.2 billion kWh will be available during 

the baseload period to replace coal-fired generation which would other

wise have consumed about 2.3 million tons of coal per year. This will 

result in annual reductions in particulate emissions of about 2,300
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tons, SO2 emissions of about 119,000 tons, and NOx emissions of about 

16,900 tons when based on replacing coal-fired generation which uses 

coal of the quality now being burned and current technology.  

6. Employment - Benefits to employment have been 

listed as the average annual number of workers whose jobs could be 

related to the consumption of electrical power produced by the Bellefonte 

plant. An industrial employment factor, relating kWh equivalent con

sumed in manufacturing to employment in manufacturing, was determined 

from national data from the Census of Manufacturers, l967. A value of 

5.4588 workers per million kilovatthours was obtained.. A commercial 

employment factor was obtained by analysis of data from Energy in the 

American Economy, 1850-1975, by Schurr and Netschert. For 1967 this 

relationship was 14.83 workers per million kWh; for 1969, 13.39 workers 

per million kWh. The intermediate value of 14 was chosen for estimating 

the commercial portion of the employment value listed. Based on the 

portion of the Bellefonte Nuclear Plant generation allocated to commer

cial and industrial use, the potential exists for expanding the number 

of new jobs by about 71,100.  

7. Education - The educational benefits of the 

Bellefonte plant are estimated to be 60,000 visits per year after the 

plant is operations.. The annual value of these visits, at $0.75 per 

visit, is $45,000. Educational visits by persons to the plant during 

its construction are estimated to be about the same number as after 

the plant is operational.
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Table 8.1-1 

BELLEFONTE NUCLEAR PLANT - BENEFITS

Direct Benefits

Expected Levelized Annual Generation in Kilowatthours 
Dependable Capacity in Kilowatts . . . ........  
Proportional Distribution of Electrical Energy 

Expected Levelized Annual Delivery in Kilowatthours: 
Residential . . . . . . . . . .........  
Comercial . . . . . . . . . . . . . . . . . . .  
Industrial . . . . . ... . . . . . . . . . . . .  
Government 
Other ......... . .............  

Annual Revenues from Electrical Energy Generated 
in Dollars

Residential . . . . ... . . . . . . . . . . . .  
Commercial . . ... . . . . . . . . . . . . . . .  

Industrial . . . . . . . . . . . . . . . . . . .  

Government . .. . . . . . . . . . . . . . . . . .  
Other . . . . . . . . . . . . . . . . . . . . .

. 14,779,000,000 

. 2,3h0,000 

. 3,717,000,000 

. 2,285,000,000 

. 4,323,000,000 
2,850,000,000 

592,000,000

. . . 56,500,000 
. . . . 32,500,000 
. . . . 40,300,000 

22,500,000 
. . . . 7,600,000

Indirect Benefits

In Lieu of Tax Payments (Local, State), Dollars/Year 
Regional Product . . . ............. ....  
Environmental Enhancement 

Recreational 
Visitor's Center, Dollars/Year . . . . ... . .  
Other, Total Present Worth Dollars (1985) . . .  

Air Quality (Potential to Reduce Pollutants in Tons/Yr) 
SO2 * * . .. ...  .  . . . . . .  . . . . . . .  

N0x..*.*.*....... . . . . . . . . . .* . . . .  
Particulates . . . . . . . . . . . . * * 

Employment - Potential Jobs Provided . . . . . . . . . . .  

Education - Dollars/Year . . . . . . . . . . . . . . . . .

6,800,000 
See Text 

3,000 
2,800,000 

119,000 
16,900 
2,300 

71,100 
45,000
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8.2 Monetary and Environmental Costs - The monetary (generating) 

and environmental costs of the Bellefonte plant for the minimum impact 

and plant design combinations of subsystems are detailed below and 

are summarized in Table 8.2-1. In addition, incremental generating, 

costs and differences in environmental costs for alternatives-for the 

gaseous radwaste system and the heat dissipation system are summarized 

in Tables 8.2-2 and 8.2-3 respectively.  

Generating costs -.The generating costs for the 

alternative combinations of subsystems have been computed using the 

following assumptions: current plant capital cost estimates of t580 

million (1973 dollars); a power generating cost of 2.2 mill/kWh 

($0.0022 /kWh); a declining plant capacity-factor as discussed in 

section 8.1-1;.incremental generating costs for alternative subsystems 

as listed on Tables 8.2-2 and 8.2-3; an 8 percent discount rate; and 

an assumed plant lifetime of 35 years. The results are sumnarized in 

Tale 8.2-1.  

1. Effects on natural surface waterbody 

(1) Cooling water intake structure 

Mortalities of fingerling and adult fish are not expected as a result 

of the design of the cooling intake structure to provide a maximum 

intahe.channel velocity of less than 0.2 ft/s. Larval fish 

mortalities are exnected as a result of.the passage of water through 

the cooling water system as discussed in paragraph (2) below.
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(2) Passage through the condensers and 

retention in closed-cycle cooling systems 

(a) Primary producers and con

sumers - Phytoplankton and zooplankton passing through the cooling water 

system should not survive. Estimates of total daily quantities (by 

weight) were made based on concentrations taken during limited sampling 

in 1971 and 1972, estimates of the withdrawal volumes, and the assump

tions of uniform draw by the intake and uniformity of sample distribu

tions in horizontal and vertical cross sections. Additionally, estimates 

of maximum phytoplankton standing crop were made by converting the number 

of cells to equivalent biomass.  

Maximum plankton entrainment 

estimates for the summer season are 896 pounds/day (dry weight) of phyto

plankton and 8,960 pounds/day (dry weight) of zooplankton.  

The inherent weakness in the 

estimates of plankton amounts are as follows: 

1. The samples are "grab" samples that are not replicated 

throughout a day.  

2. Phytoplankton cell numbers may double in as short an 

interval as one day.  

3. Zooplankton standing crop is estimated with limited 

numbers of samples.  

4. Zooplankton standing crop may change drastically within 

as short an interval as one week.  

5. Communitites of phytoplankton genera are measured and
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described - not species populations and/or size and age 

groups within species populations.  

6. Only indirect biomass estimates have been made to date.  

7. Season trends develop within phytoplankton stocks as the 

result of changing solar energy values. The future 

monitoring program would underestimate these trends during 

the winter and spring quarters and overestimate in the fall 

quarter since samples are taken during the first or second 

week of the quarter. However, present sample schedules fit 

existing flow or discharge cycles in the river.  

(b) Fish - Larval fish which 

pass through the plant in the cooling waterflow will be killed in this 

passage due to the temperature rise in the condensers, the duration of 

exposure to high temperatures, and to mechanical shock. An accurate 

assessment of the effects on larval fish populations cannot be made at 

this time. Relatively high concentrations of larval fish are expected 

in the area since extensive littoral area and productive embayments exist 

immediately upstream of the plant site. Even though no estimates of 

actual fish mortalities are possible since insufficient sampling data 

are available, no significant adverse effect is expected on the reservoir 

fish population due to the limited withdrawal requirements of the 

closed-cycle cooling towers.  

(3) Discharge area and thermal plume 

(a) Physical water quality 

The total plant heat rejection to Guntersville Reservoir will be 3.5 

x 108 Btu/h from cooling tower blowdown. The volume of water in the
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mixing zone for cooling water discharges is expected to be very 

small.  

(b) Dissolved oxygen - Observa

tions of the dissolved oxygen levels in the water in the natural draft 

cooling tower circuit at TVA's Paradise Steam Plant indicate that the 

aeration provided by the tower fill maintains dissolved oxygen levels 

in the water near saturation levels. Since the maximum expected 

temperature in the cooling tower bloydown is 930F and the saturation 

dissolved oxygen level at this temperature is about 6.8 mg/l, no 

discharge of bloydown water with dissolved oxygen content less than 

5 mg/l is anticipated.  

(c) Aquatic biota - It is 

TVA's judgment that there is no basis for assuming irretrievable loss 

of aquatic biota owing to thermal discharges of the plant. Due to the 

mixing provided by the blowdown diffuser, the applicable temperature 

rise criteria will be met at all times.  

(d) Wildlife - No effects on 

any area wildlife forms are anticipated from the limited thermal 

discharges to Guntersville Reservoir.  

(e) Migratory fish - It has 

been judged that a barrier, in the strict sense of preventing or 

significantly decreasing or retarding fish migration, will not result 

from the cooling tower blowdown discharge due to the limited amount of 

heat discharged.  

(4) Chemical effluents - As discussed 

earlier-in section 2.5, the concentrations of chemicals to be discharged
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from the plant will be within water quality standards prior to discharge.  

No significant environmental costs are expected from the chemical 

discharges.  

(5) Radionuclides discharged to water 

body- Doses are calculated according to the methods described in 

Appendix H. Tritium doses are included for an annual release of 300 Ci.  

Maximum annual dose rates or dose commitments for each annual intake are 

reported. Population doses are estimated for the entire Tennessee 

Valley region.  

(a) Aquatic organisms - Dose 

rates (rads/yr) are for internal and external exposure to benthic 

invertebrates living in the vicinity of the Bellefonte Nuclear Plant.  

(b) People - external 

Calculations of the external dose rate to people involved in above-water 

activities (skiing, fishing, boating), in-water activities (swimming), 

and shoreline activities are described in Appendix H. The external 

dose to people involved in shoreline activities is expected to be very 

small. The simplifying assumption is made that all persons participating 

in shoreline activities receive the same dose rate as a person boating 

-8 
or skiing. The estimated individual dose rate of 2.6 x 10 rem/yr 

from shoreline activities exceeds the more realistic estimates for 

above-water activities and in-vater activities.  

(c) People - ingestion 

Maximum dose commitments to the thyroid for the water and fish pathways 

are shown for both the individual and the population.
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(6) Consumption of water - Although 

estimated evaporation and drift loss rates total about 74 ft3/s (147 

acre-feet per day), no significant effects on either downstream water 

supplies or irrigation supplies occur due to the insignificant size 

of these loss rates relative to average streamflow (35,300 ft3/s).  

Yearly evaporative losses would be a maximum of about 54,000 acre-feet.  

(7) Plant construction 

(a) Physical water quality 

During the construction period there will be some dredging of material 

in Guntersville Reservoir. The use of closed-cycle cooling towers 

with relatively small makeup vater and blowdown water requirements will 

result in smaller cooling water intake and discharge facilities than 

for once-through cooling. This will result in correspondingly 

smaller dredging requirements. All construction activity will be conducted 

so as to meet all applicable water quality standards. Thus, no dilution 

volume is required.  

(b) Chemical water quality 

Chemicals used during construction, including but not limited to 

chemical cleansing agents, water treatment chemicals, and chemicals used 

in sewage treatment, will only be released to Guntersville Reservoir in 

solutions with concentrations which meet chemical water quality standards.  

Thus, no reservoir dilution volume is required.  

(8) Other impacts - No other significant 

environmental effects have been identified for Guntersville Reservoir.  

The water surface in Town Creek embayment will be forced to a small 

channel by the access road causeway and water velocity will be increased
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at the causeway opening. Boat traffic to Town Creek will be restricted 

to small craft by the size of the culvert passageway.  

(9) Combined or interactive effects 

There is no evidence to indicate that the combined effects of a number 

of impacts on any population or resource is not adequately indicated 

by the measures of the separate impacts listed above.  

(10) Net effect on Guntersville Reservoir 

The construction and operation of the Bellefonte Nuclear Plant, con

sidering the alternatives utilized to minimize environmental effects, 

is not expected to have any noticeable effect on Guntersville Reservoir.  

Neither is it expected to prohibit any of the normal uses of the reservoir.  

2. Effects on ground water 

(1) Raising or lowering of ground water 

levels - Water withdrawals for the Bellefonte plant should have no 

effect on local ground water levels since relatively small quantities 

of water are withdrawn and since Guntersville Reservoir water levels 

are maintained according to TVA's reservoir operating guides. Normal 

fluctuations in water levels in the reservoir are from elevation 593 

in winter to elevation 595 in late spring. Minor local ground water 

disturbances may occur as a result of plant construction, but no 

permanent ground water level changes are anticipated.  

(2) Chemical contamination of ground 

water - Chemicals discharged from the plant are at such concentrations 

when discharged that water quality standards are met. Within the plant 

tanks, drains, pipelines, and transfer and storage lines are isolated
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from the ground by concrete and other barriers. Thus, no chemical 

contamination of ground water is expected.  

(3) Radionuclide contamination of ground 

water 

(a) People - Dose commitments 

for the annual intake of ground water are based on the calculations 

described in Appendix H. Conservative assumptions are made for these 

calculations because accurate data are unavailable. Therefore, the 

population dose commitments from contaminated ground water are 

overestimated.  

(b) Plants and animals - Cal

culations of doses to aquatic plants and animals living in the Tennessee 

River near the Bellefonte Nuclear Plant are described in Appendix H.  

Doses to organisms exposed to ground water are expected to be less than 

the estimates of the doses from Tennessee River water, Table H-6 of 

Appendix H, because of the dilution afforded by uncontaminated water.  

(4) Other impacts on ground water - No 

other significant impacts on ground water have been identified.  

3. Effects on air 

(1) Fogging and icing caused by 

evaporation and drift 

(a) Effects on local ground 

transportation - The analysis of effects on local ground transportation 

of fogging and icing of the heat dissipation alternatives is based on
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the procedural methods described in section 2.6. As indicated in the 

same section, natural-draft cooling towers would affect ground trans

portation 80 hours per year. Closed-cycle mechanical-draft towers 

could affect ground transportation 495 hours per year. In the combined 

cycle, mechanical-draft cooling towers should affect ground transportation 

less often, or about 90 hours per.year. Operation of spray canals in the 

closed cycle could affect ground transportation 530 hours per year. In 

the combined cycle, spray canal operation should affect ground trans

portation less, or about 82 hours per year. Fogging from operation 

of the cooling lake should affect ground transportation 4,068 hours 

per year.  

(b) Effects on air transportation 

Analysis of Paradise Steam Plant natural-draft cooling tower plume 

behavior shows that the maximum extent of plumes or fogs from cooling 

tower systems is about 5 miles. Since the nearest airport is located 

at Fort Payne, Alabama, about 20 miles southeast of the site, no inter

ference with commercial airport operation is anticipated from any heat 

dissipation alternative.  

(c) Local effects on water 

transportation - Closed-cycle natural-draft cooling towers should have 

no effects on water transportation and because of the distance from the 

river, the cooling lake should have no effect. Analysis of the effects 

of mechanical-draft towers on river fogging are based on the procedural 

methods described in section 2.6. These analyses showed that river 

traffic could be affected 240 hours per year when operating with
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closed-cycle mechanical-draft cooling towers. Spray canals operating 

in the closed cycle could affect water transportation 305 hours per 

year. Tn addition to plume effects, water transportation could be 

affected by fogs resulting from heated water releases during combined 

cycle operation of cooling towers or spray canals. Water transportation 

could be affected 221 hours, 183 hours, and 231 hours for combined

cycle operation of mechanical-draft cooling towers, natural-draft 

cooling towers, and spray canals, respectively.  

(d) Effects on plants

Vegetation should not be damaged by fogs or plumes generated by the 

alternative cooling systems because daily exposure to excessive moisture 

should be of short duration (5 hours or less .for all alternative schemes) 

and should occur most.frequently during predawn and postdawn hours, 

periods when vegetation is normally exposed to naturally occurring 

high relative humidities and dew.  

(2) Chemical discharge to ambient air 

Resulting annual average pollutants due to gaseous emissions from the 

plant's auxiliary boilers and diesel generators have been estimated 

assuming combustion of 4.8 x 10 gallons per year of fuel oil with 

0.5 percent sulfur content. Resulting annual average ambient concen

trations for shorter averaging time periods assume a consumption rate of 

1,815 rallons ner hour. The expected emissions, as tons per year, 

and maximum concentrations, as percents of the ambient air quality 

standards shown in section 2.5 are given in the following table.
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Percent of Secondary Ambient Emissions in 
Pollutant Air Quality Standard Tons per Year 

Particulates 0.38 19.3 

Sulfur dioxide 1.59 189.0 

Carbon monoxide 3.63 x 10 0.09 

Hydrocarbons 0.31 4.9 

Nitrogen oxides 0.14 252.0 

No odor originating from normal operation of the plant should be 

perceptible at any point offsite.  

(3) Radionuclides discharged to ambient 

air 

(a) People - external - Individual 

and population external dose rates from the nuclides expected to be 

released to the air are computed as described in Appendix I. The 

maximum external dose to any organ, including the whole body, is the 

dose delivered to the skin. This dose rate is presented for all 

alternatives.  

(b) People - ingestion 

Individual and population thyroid doses from the ingestion of iodine 

released to the air are computed as described in Appendix I. This 

dose rate is presented for all alternatives.  

(c) Plants and animals - The 

dose rate to plants and animals from radionuclides expected to be 

discharged to the air is assumed to be the same as the external dose 

rate to people.  

(4) Other impacts on air - No other 

significant impacts on the air have been identified.
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4. Effects on land 

(1) Preemption of land - Site land 

requirements are about 1,500 acres for the base plant. Feasible 

alternatives for heat dissipation requiring additional land are discussed 

in section 2.6.  

(2) Plant construction 

(a) Noise effects on people 

Ambient noise levels due to construction of the Bellefonte plant are 

not expected to pose.any problems to the surrounding population. The 

surrounding land has a low population density which will minimize the 

effects of construction noise.  

(b) Accessibility of historical 

sites - Old-town Bellefonte is vest of the site. Its potential historical 

and archaeological significance is now being explored by the Alabama 

Historical Commission. Access to Bellefonte will not be affected by 

the location of the plant at this site.  

(c) Accessibility of archaeo

logical sites - The potential archaeological significance of the site 

is now being investigated. Two sites have been identified for further 

investigation; however, no access restrictions are contemplated.  

(d) Wildlife - No effects on 

wildlife are expected except for the dislocation of wildlife in the 

immediate site area.  

(e) Erosion effects - The 

average amount of soil displaced by erosion due to construction 

activities at the Bellefonte site is estimated to be about 770 tons per 

year throughout the construction period. This estimate includes the
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effects of direct erosion of cleared land and also the displacement 

of dredge material in Guntersville Reservoir.  

3) Plant operation 

(a) Noise effects on people 

Operation of the plant is essentially noiseless at the site boundary 

except for the very infrequent operation of the air blast circuit 

breakers.  

(b) Aesthetic effects on 

people - Aesthetics cannot be quantified. The design of the Bellefonte 

Nuclear Plant has as one objective the creation of harmony between 

plant and environment. The architectural design and site development 

should provide an aesthetically pleasing appearance and mitigate the 

transition in land use of the project area from agricultural to 

industrial.  

(c) Wildlife - No effects on 

wildlife are expected except for the dislocation of wildlife in the 

immediate site area.  

(d) Flood control - The 

Bellefonte project has no implication for flood control.  

(4) Salts discharged in drift from 

cooling towers - During normal operation the cooling water chemical 

content will be approximately double the chemical content of the makeup 

water. However, for the proposed method of operation following periods 

of low or no streamflow when blowdown is withheld, the total dissolved 

solids concentrations within the cooling tower system are not expected 

to exceed about 500 mg/l. No significant effects are expected from 

drift discharges from the towers.
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(5) Transmission route selection 

(a) Preemption of land - The 

Bellefonte plant will require 72.9 miles of new transmission lines.  

New land area required for transmission line right of way is estimated 

to be 1,550 acres.  

(b) Land use and land value 

TVA attempts to locate new transmission lines so as to minimize the 

total effect of the lines on the environment. As planned at Bellefonte, 

no visually sensitive areas or areas of high population density are 

to be crossed.  

At this time none of the 

transmission line rights of way for Bellefonte Nuclear Plant site has 

been acquired. Because of the location of the site, only rural farm, 

some rural nonfarm, and minor lake resort property will be affected by 

lines emanating from the plant. On the basis of continuing studies, 

these transmission lines will have no unusual impact on property values.  

Recent investigations revealed 

no discernible loss in value attributable to the transmission lines 

outside the right of way proper. The only measurable impact occurs 

within the right of way where buildings are prohibited. Investigations 

in other agricultural, residential, and industrial areas throughout 

the TVA power service area show similar land value behavior characteris

tics, and TVA anticipates no adverse effects by transmission lines on 

land values from the Bellefonte Nuclear Plant. TVA can find no evidence 

that the presence of the transmission line system will inhibit orderly 

land development and normal transition in highest and best use from
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agricultural use to residential, commercial, and industrial use when 

future demands require such transition.  

(c) Aesthetic effects on 

people - In the siting of new transmission lines for Bellefonte, the 

minimum of undesirable features has been sought. Unavoidable state and 

U.S. highway crossings will number 3, and major river crossings will 

number 3. However, no crest, ridge, or other high point crossings are 

expected. Also, no long views of transmission lines, either perpendicular 

or parallel to major roadways, are anticipated.  

(6) Transmission facilities construction 

(a) Land adjacent to rights 

of wa - No permanent access roads are normally installed in conjunction 

with transmission line construction. Some existing field roads 

and lanes are improved and are left for use by the landowners. The 

lengths of such improved roads cannot be determined until lines are 

designed, right of way easements are acquired, and the possibilities of 

such roadways are discussed with the individual landowners.  

(b) Land erosion - The removal 

of existing trees and shrubs will increase the potential for erosion 

until new ground cover is planted and is well established. TVA minimizes 

this potential by a policy of minimum soil disturbance and speedy ground 

cover replacement during the transmission line construction phase.  

(c) Wildlife - As indicated 

earlier in section 2.2, the interface between a transmission line right 

of way and.forested land will often produce or attract more kinds and 

numbers of animals than would occur in either habitat alone. No lasting
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adverse effects on animal species or populations are anticipated during 

the brief construction period.  

(7) Transmission line operation 

(a) Land use - Approximately 25 

percent of the new transmission line rights of way are now under 

cultivation and can remain in this use if the individual owners so desire.  

An additional 25 percent is uncultivated open land. The remaining 50 

percent is woodland which is in-general in poor quality timber. As 

indicated in section 2.2, various uses of cleared rights of way are 

permitted. The percentage of rights of way for which no multiple-use 

activities are planned cannot be estimated since individual landowners 

have this option on their individual land holdings.  

(b) Wildlife - Section 2.2 

provides a discussion of wildlife effects. In summary, wildlife 

habitat is increased because of the interface between differing types 

of vegetation on the rights of way and off.  

(8) Other land impacts - In a recently 

completed study for the Browns Ferry Nuclear Plant site, no significant 

changes to land values were discovered after 5 years of activity which 

included the major construction period for the plant. Investigations 

revealed no adverse effect on real estate values within 5 miles of the 

Browns Ferry Nuclear Plant site. Sale prices for farmland and rural 

residential properties equal or exceed prices of comparable properties 

in other areas of Limestone County. Lakefront subdivision lots in the 

5-mile zone apparently are not as desirable as those downstream on the 

Elk River embayment, and any difference in value is attributable to
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such factors as silt problens, prevailing winds, dock dnage on the main 

channel, and poor-road access. Tn no event did the investigations show 

-any discernable effect, either adverse or otherwise, attributable to 

proximity to the nuclear plant site.  

(0) Combined or interactive effects 

There is no evidence to indicate that the combined effects of a number 

of impacts on any population or resource is not adequately indicated 

by the measures of the senarate impacts listed above.  

(10) Thet effects on land - The net 

effect of the Bellefonte Tuclear Plant on the land resources is the 

commitment of about 1,500 acres of land for the use of power production 

during the nlant's lifetime and the restriction on the use of about 

1,550 acres of transmission line rights of way during the lifetime 

of these lines.  

5. Cross cateor effects 

(1) Transportation - Tn a normal year 

Bellefonte will receive about 1? truck shipments of new fuel; will 

make about 140 truck, or from 10 to l rail, shipments of spent fuel; 

and will make about 25 shipments of radioactive wastes. Tn addition, 

deliveries of fuel oil and chemicals will require receiving about 

486 tank-truck shipments. After its disnosal is required. (around the 

seventh to twelfth year of plant operation, based on 2.5 iiC/ml primary 

colant concentration) the transportation requirements for offsite disnosal 

of tritium would be about. 13 tank-truck shipments per year if shipped as 

liquid or about 0n truck shipments if shipped as solid. The environmental 

reviewf has demonstrated that the transportation shipments to and from 

te nlant, considering normal and accident conditions, can be acomlished 

with a minimum innact.
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(2) Accidents - A spectrum of postulated 

accidents ranging in severity from trivial to very serious has been 

divided into 9 classes by AEC. This characterization of accidents by 

classifications brackets the qualitative assessment of environmental 

costs and benefits. Table 2.2-3 of section 2.3 gives a summary of 

the radiological consequences of the postulated accidents. This 

environmental risk, for the range of postulated accidents, considering 

the probability of occurrence indicates that the annual potential 

exposure to the population from all postulated accidents is a very 

small fraction of the exposure of the same population from natural 

background radiation and, in fact, is well within naturally occurring 

variations in background radiation levels.



Table 8.2-1

BELLEFONTE NUCLEAR PLANT - GENERATING AND ENVIRONMENTAL COSTS 

Plant with Minimal 
Alternative Environmental Impact

Current Plant 
Design

Subsystems

Closed-Cycle Natural 
Draft Cooling Towers

Closed-Cycle Natural 
Draft Cooling Towers

a Gaseous Radwaste Treatment Gas Absorption or 
Cryogenic Distillation 

Liquid Radvaste Treatment Filtration and Filtration and 
Evaporation Evaporation

Chemical Treatment Evaporation of Spent 
Demineralizer Regenerant 
Solutions

Neutralization of Spent 
Demineralizer Regenerant 
Solutions

Generating Total Value (1973 Dollars) $959.33 x 10 $958.95 x 106 

Cost Annualized $ 82.31 x 10 $ 82.28 x 10 

Environmental Effects 

1. Natural Surface Guntersville Reservoir 
Water Body 
1.1 Cooling Water 1.1.1 Fish Mortality None Expected None Expected 

Intake Structure 

1.2 Passage through 1.2.1 Primary Producers 
the Condenser and and Consumers - See Text 
Retention in Closed- Pounds per Year 
Cycle Cooling 1.2.2 Fish Mortality 
System of Pounds per Year See Text 

as Adults 

a. Minimum system with respect to primary impacts to offsite population due to plant gaseous releases.

Cooling

03 

to 
a



Table 8.2-1

BELLEFONTE NUCLEAR PLANT - GENERATING AND ENVIRONMENTAL COSTS 
(continued) 

Plant with Minimal 
Alternative Environmental ImDact

Current Plant 
Design

1.3 Discharge Area 
and Thermal Plume

1.3.1 Physical Water 
Quality - Btu/h 
Heat Rejection

3.5 x 10 8 3.5 x 108

Acre-Feet of Water 
Affected - 5oF 
Isotherm

See Text

1.3.2 Oxygen Depletion 
mg/l Decrease from See Text See Text 
Ambient Dissolved 
Oxygen Concentrations 

1.3.3 Aquatic Biota See Text 

1.3.4 Wildlife - Acres 
Affected by Thermal 0 0 
Discharge

1.1.5 Fish Miaration No Thermal Barrier No Thermal Barrier

1.4 Chemical Effluents 1.4.1 Chemical Water 
Quality - Dilution 
Volume to Meet 
Standards

0 0

1.4'.2 Aquatic Biota - 0 
Affected Population

1.4.3 Wildlife - Acres 
Affected by Chemical 
Discharges

0 0

Oo 

' 
N') 

0



Table 8.2-1

BELLEFONTE NUCLEAR PLANT - GENERATING AND ENVIRONMENTAL COSTS 
(continued)

Plant with Minimal 
Environmental ImpactAlternative

Current Plant 
Design

1.4.4 People - Lost User 
Recreational Days

0 0

1.5 Radionuclides 1.5.1 Aquatic Organisms 
Discharged to rad/yr 1.2 x 10- 1.2 x 10 
Water Body 1.5.2 People, External 

rem/yr 3.1 x 105 3.1 x 105 
man-rem/yr 1.1 1.1 

1.5.3 People, Ingestion 
rem/yr 3.5 x l0 3.5 x 105 
man-rem/yr 7.9 T.9 

1.6 Consumptive Use 1.6.1 People - Acre-Feet 5 
(Evaporative of Water Evaporated 4.5 x 10 .5 x 10 
Losses) per Year 

1.6.2 Property - Acre-Feet Sae as Same as 
of Water Evaporated 1.6.1 1.6.1 
per Year 

1.7 Plant Construction 1.7.1 Physical Water 
Quality - Dilution 0 0 
Volume 

1.7.2 Chemical Water 
Quality - Dilution 0 0 
Volume

1.8 Other Significant Impacts See Text

, 

H

1.8 Other Significant Iminacts See Text



Table 8.2-1

BELLEFONTE NUCLEAR PLANT - GENERATING AND ENVIRONMENTAL COSTS 
(continued)

Plant with Minimal 
Alternative Environmental Impact

1.9 Combined or Interactive Effects

Current Plant 
Design.

See Text

1.10 Net Effect None Noticeable None Noticeable

2. Ground Water 

2.1 Raising/Lowering 
of Ground Water 
Levels

2.1.1 People - Gallons 
of Water Affected

2.1.2 Plants - Acres 
Affected

2.2 Chemical Con- 2.2.1 People - Gallons of 0 0 
tamination of Water Contaminated 

Ground Water 2.2.2 Plants - Acres Affected 0 0 

2.3 Radionuclide Con- 2.3.1 People 
tamination of rem/yr 1.7 x 10- 1.7 x 10-1 
Ground Water man-rem/yr 1.3 x 10 1.3 x 10 

2.3.2 Plants and Animals See Text

2.k Other Impacts on
None None

Fogging and Icing 
Caused by Heat 
Dissipation System 
Evaporation and,.
Drift

3.1.1 Ground'Transportation 
Hours Der Year

3.1.2 Air Transportation 
Hours per Year

0

0

0

0

3. Air 

3.1

'o 

N>

80

0

80

0

1.10 Net'Effect

Groun Wate Non



Table 8.2-1

BELLEFONTE NUCLEAR PLANT - GENERATING AND ENVIRONMENTAL COSTS 
(continued)

Plant with Minimal 
En?4viomental1 Impact

Alternative

Current Plant 
Design

3.1.3 Water Transportation - 0 0 
Hours per Year 

3.1.4 Plants - Acres Affected .0 0 

3.2 Chemical Discharge 3.2.1 Air Quality, Chemical 1.59% of standard 1.59% of standard 

to Ambient Air 3.2.2 Air Quality, Odor No offsite odor No offsite odor 

3.3 Radionuclides 3.3.1 People, External -3 -3 
Discharged to rem/yr 1.0 x 10 1.7 x 10 

Ambient Air man-rem/yr 3.9 7.9 

3.3.2 People, Ingestion 5 -5 
rem/yr 3.1 x 10 -1 4.5 x 10-1 -1-1 
man-rem/yr 2.2 x 10 3.3 x 10 

3.3.3 Plants and Animals 
rad/yr 1.0 x 10- 1.7 x 103 

1. Oh I t Air None None

4. Land 

4.1 Preemption of Land

4.2 Plant Construction

4.1.1 Land, Amount, in 
Acres

1,500 1,500

4.2.1 People, Noise No effects expected No effects eected 

4.2.2 People, Accessibility 
of Historical Sites No access restriction No access restriction 

4.2.3 People, Accessibility 
of Archaeological Sites No access restriction No access restriction

4.2.4 Wildlife 

4.2.5 Land, Erosion T/yr

Site area only 

770

Site area only 

770

co

3 . er1 mpc



Table 8.2-1

BELLEFONTE NUCLEAR PLANT - GENERATING AND ENVIRONMENTAL COSTS 
(continued)

Plant with Minimal 
Environmental ImpactAlternative

Current Plant 
Design

4.3 Plant Operation 4.3.1 People, Noise See Text 

4.3.2 People, Aesthetics See Text 

4.3.3 Wildlife Affected Area Site area only Site area only

4.3.4 Land. Flood Control No implication No implication

4.14 Salts Discharged 4.4.1 People See Text 
from Cooling Towers 4.4.2 Plants and Animals, 0 0 

Acres Affected 

4.4.3 Property Resources 
Effect in Dollars 0 0 

per Year 

4.5 Transmission Route 4.5.1 Land, Amount, in 
Selection Acres 1,550 1,550 

4.5.2 Land Use and Land Restriction on right of way use 
Value No expected change in value outside right of waj 

4.5.3 People, Aesthetics See Text 

4.6 Transmission 4.6.1 Land Adjacent to See Text 
Facilities Right of Way 
Construction 4.6.2 Land, Erosion See Text 

4.6.3 Wildlife Habitat modification Habitat modification

4.7 Transmission Line 
Operation

14.7.2 Wildlife Habitat change Habitat change

4.7.1 Land Use, right of way Multiple use permitted Multiple use permitted

O 
ro 
.I=-

4.7.2 Wildlife Habitat change Habitat change



Table 8.2-1

BELLEFONTE NUCLEAR PLANT - GENERATING AND ENVIRONMENTAL COSTS
(continued

* 
E

4.8 Other Land Impacts 
.. E tT..

Plant with Minimal 
Eynironmental Impact

None

Current Plant 
Design

None
Land V.lue ffL ecs o 

4.9 Combined Interactive See Text 
Effects

~
4
+,,,e.wI- ~..f 1 'AA ~ a4+~ ~a~ui 1 ~ r~f TVA tiuht nf way

5. Cross Category Effects 

5.1 Transportation 5.1.1 Transport of Fuels 
and Radioactive 
Material

0 1 1~A4-~1..~e,4na1 +~z See Text~
.2 Accidents .'. u

See Text

N) 
*\

4.10U Net Effects smm m= y - ae -. a. -w - --

Material
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Table 8.2-2 

BELLEFONTE NUCLEAR PLANT

ALTERNATIVES FOR GASEOUS RADWASTE SYSTEM

COSTS WHICH VARY FROM BASE PLANT

Alternative 
Gaseous 

Radwaste 
System 

Incremental 
Generating 
Cost 
(thousands 
of dollars) 

Dosage Rates 
to People 
from External 
Contact 

rem/yr 
man-rem/yr 

Dosage Rates 
to People 
from Ingestion 

rem/yr
man-rem/yr 

Dosage Rate 
to Plants and 
Animals 

rad/yr

60-Day 
Holdup

base

1.7 x 10-3 
7.9

4.5 x 10-5 
3.3 x 10 1

Cyrogenic 
Distillation

650

1.0 x 10
3.9

3.1 x 10-5 
2.2 x 101

Gas 
Absorption

425

1.0 x 10-3 
3.9

3.1 x 10-5 
2.2 x 101

1.7 x 10-3 1.0 x 1013. 1.0o x 10-3



Table 8.2-3

BELLEFONTE NUCLEAR PLANT

ALTERNATIVES FOR HEAT DISSIPATION SYSTEM 

COSTS WHICH VARY FROM BASE PLANT

Alternative 
Heat Dissipation 

System 

Estimated Incremental 
Generating Cost 
(thousands of dollars) 
Maximum Monthly Average 
Reservoir Heat Input (Btu/h)

Cooling 
Lake

3,040 

3.2 x 10

Water Consumed (acre-feet/day) 139

Spray 
Canal 

(Combined)

8,630

Spray 
Canal 

(Closed) 

11,630

15.6 x l0 5.3 x 10 8

143

Mechanical 
Draft Towers 

(Combined)

13,380 

15.6 x l0

Mechanical 
Draft towers 

(Closed)

5,950 

4.8 x 10

143

Natural 
Draft Towers 
(Combined) 

10,850 

15.6 x 109 

147

Natural 
Draft Towers 

(Closed) 

Base 

3.5 x 10 8 

147 r

Transportation Affected 
(h/yr) 

Ground - 4,o68 
Water 0 

Additional Land Required 7,000 
(acres) 

Estimated Structure Relocations 140 

Erosion (tons/yr) 1,150

82 
231 

480 

0 

950

530 
305 

0 

0

90 
221 

0 

0

850 850

495 
240

0 

0

12 
183

0 

0

80 
0 

0 

0

770 850 770
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8.3 Weighing and Balancing of Alternative Generation, Alternative 

Sites, and Alternative Subsystems - In planning for a power system 

electrical capacity addition, the alternatives which are usually avail

able are alternative forms of generating capacity, alternative sites 

for locating the capacity addition, and alternative design concepts in 

major plant systems.  

1. Alternative generating capacity - An analysis 

of the alternatives for generating capacity addition in the time period 

when the Bellefonte plant is planned is given in section 4.1. The 

alternatives available were hydro, pumped-storage hydro, gas turbine, 

fossil steam, and nuclear generating units. Since base-load generation 

was required, the pumped-storage and gas turbine alternatives were 

eliminated since they are suitable for peaking only. Hydro units were 

not feasible because of a lack of sites for base-load generation of 

the amount required. Oil-fired and gas-fired units were rejected 

because an adequate fuel supply could not be assured.  

The analyses showed that fossil steam and nuclear 

generation were the feasible alternatives for the required amount of 

base-load capacity. The analysis further showed that nuclear generation 

offered substantial advantages over the fossil generation both environ

mentally and economically. Based on this analysis, TVA decided that 

the nuclear generating capacity addition was more acceptable from the 

standpoint of economic and environmental impacts.  

2. Alternative sites - From preliminary investiga

tions of 30 potential sites for the proposed plant, eight sites were 

identified that had the desirable characteristics to warrant further
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and more detailed study. Two of these sites (sites A and B) are 

located in the western portion of the TVA service area where the 

seismic conditions are not clearly defined. Therefore, these sites 

were eliminated from consideration as potential sites for the proposed 

plant pending a determination of the seismic design criteria. Of the 

six remaining sites four are located on Guntersville Reservoir (sites 

C, D, E, and F), one is located on Chickamauga Reservoir (site G), and 

one is located on Watts Bar Reservoir (site H). Conflicts or questions 

existed at three of the sites that made them less acceptable than the 

other three proposed sites. These included a conflict with the urbanizing 

growth of a local town, size limitations of the site, and economic 

penalites due to the possibility of highway relocation at site D, the 

encroachment on an important wildlife sanctuary, the depth of rock, 

and length of water conduit required at site F, and the additional cost of 

plant grading, rail access, and the lack of information indicating the 

suitability of the rock for a nuclear plant foundation at site H.  

A detailed evaluation of sites C, E, and G was made 

considering the economic and environmental cost of locating the pro

posed plant at each of these alternative sites. It was concluded that 

each of these three sites was suitable for a nuclear plant.  

A summary of the site evaluation factors is presented 

in Table 4.2-1, and a summary of the site-related economic costs is 

presented in Table 4.2-2 for these three sites.  

Site G was found to have the greatest economic 

cost and the greater potential for land use conflicts because of its 

close proximity to the Hiwassee Island Game Management and Waterfowl 

Refuge Area and its more extensive transmission line and access facilities.
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Sites C and E are both on Guntersville Reservoir 

approximately 23 miles apart, and many impacts would be very similar 

at each site. Land use plans indicated both sites are compatible for 

use as a nuclear plant; however, site E is in an area with no developed 

public recreation areas near the site, and site C is located within 

3 to 5 miles of boat docks, private clubs, and a group camp.  

Site E has an economic advantage of approximately 

$10.million when compared to site C and over $16 million when compared 

to site G. The population within 30 miles of site E is significantly 

less than the other two sites.  

When considering the economic advantage of site E 

along with the less extenrive access facilities, lower populations 

within 30 miles of the site, and the greater land use compatibility, 

TVA selected site E, Bellefonte, as the preferred site for the proposed 

plant.  

3. Heat dissipation - The alternatives analyzed 

for heat dissipation were natural draft and mechanical draft wet cooling 

tower systems, spray canal systems, a once-through system utilizing 

bottom diffusers, dry cooling towers, and a cooling lake system.  

Analyses were performed using the following factors as a basis: feasi

bility, environmental considerations, and economic considerations. The 

analyses were carried to the extent required to determine the acceptability 

of each alternative when considering these factors.  

Because there were some periods of insufficient 

riverflows by the plant site, it was determined that the temperature 

rise after mixing by a diffuser system would not meet applicable thermal
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standards a sufficient amount of time to justify a completely open

cycle system. Thus a once-through cooling system utilizing only bottom 

diffusers was eliminated due to infeasibility. Dry cooling towers were 

not considered as an acceptable alternative because of lack of demon

strated feasibility for power plants of the size considered. Engineering 

details of turbine design, condenser design, and large dry tower designs 

are yet to be worked out. In addition, substantial economic penalties 

are associated with the use of dry towers and only insignificant environ

mental advantages could be realized at the proposed site. Details and 

environmental impacts for seven schemes for the remaining alternatives 

are discussed in section 2.6.  

Estimates of environmental impacts were made as 

discussed above in section 8.2. The results are summarized in Table 

8.2-3.  

The cooling lake alternative would involve a lake 

of about 5,650 acres with a 29,000-foot-long dike dividing the lake 

and three dikes to impound the lake which would be 1,000, 4,000, and 

6,000 feet long. The lake formed would be some 35 feet above the normal 

elevation of Guntersville Reservoir. While requiring the use of con

siderable land, the lake would provide the water cooling requirements 

of the proposed Bellefonte plant and could support a sizable sport 

fishery with reasonably intensive management. Such a lake would have 

the potential of attracting up to a quarter million fishing trips per 

year. In addition, the protective land, about 1,350 acres, adjacent 

to the lake necessarily acquired with that which would be inundated 

could be used to supply the desired access to the lake and could be
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managed as a wildlife area. This land would have the potential to 

attract several thousand nonconsumptive wildlife users annually.  

Selection of the cooling lake alternative would 

displace about 140 occupied structures. It is expected that fogs 

developed over the lake would frequently create a serious road hazard 

to travel on Highway 72. The cooling lake alternative would cost some 

$3 million more than the proposed alternative.  

A spray canal system would require a canal approxi

mately 12,800 feet long and 200 feet wide. Three different arrangements 

and locations on the plant site were evaluated. One of the arrangements 

would require purchase of 480 additional acres of land. Blowdown holdup 

time would be longer for this alternative than for cooling towers because 

of the larger quantity of water in the system. One canal arrangement 

involved an intake located in Town Creek which might produce undesirable 

changes in the aquatic environment of the creek. Atmospheric plume 

lengths should be greater for spray canals than for cooling towers 

because the effluent would be dispersed much lover to the ground. As a 

result the spray canal alternative would cause the most fogging on 

Alabama Highway 40. A minor fogging potential would also exist for 

Alabama Highway 35. The spray canal schemes cost about $8 to $11 million 

more than the proposed alternative.  

The mechanical draft cooling tower alternative would 

require four wood-filled cooling towers, each approximately 50 feet wide 

by 60 feet high by about 600 to 700 feet long. Selection of mechanical 

draft cooling towers would involve possible higher frequency of fogging 

and icing near ground level than the natural draft towers but possibly
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less than for the spray canal alternatives. A smaller potential for 

fogging would exist for Alabama Highway 40, and an extremely small 

potential would exist for Alabama Highway 35. The use of mechanical 

draft towers would involve higher noise levels than the other alter

natives. The two mechanical draft schemes would cost about $6 million 

and $13 million more than the proposed natural draft cooling system.  

The use of natural draft cooling towers would require 

two towers about 500 feet in diameter and about 500 feet high. Use of 

natural draft towers would involve some increased ground-level and 

localized surface fogging and icing, but the effect on Alabama Highway 

40 and U.S. Highway 72 would be less for this alternative.  

However, a fogging potential associated with the 

roadway on Sand Mountain would exist for this alternative. The selection 

of natural draft towers has a $3 million evaluated cost advantage over 

the next lowest cost alternative.  

It was concluded that of the schemes considered for 

dissipating heat from the Bellefonte plant the closed-cycle natural 

draft cooling tower scheme resulted in the best balance of feasibility, 

environmental impact, and economic cost. Thus TVA has tentatively 

selected this method of heat dissipation for this plant and preliminary 

design is proceeding on this basis.  

4. Chemical discharges - As discussed in Section 2.5, 

Nonradioactive Discharges, alternatives were considered for treatment of 

the regenerant solutions from the makeup demineralizer and the conden

sate demineralizer. The proposed system consists of neutralization of 

the chemical wastes from the makeup and condensate demineralizers and 

discharging them along with the other chemical wastes with the cooling
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tower blowdown. The amounts and concentrations of the discharges from 

this system are given in Tables 2.5-1 and 2.5-2. The other alternatives 

would treat the chemical wastes from the makeup demineralizer and/or the 

condensate demineralizer by evaporation with the evaporator bottoms 

being disposed of by either onsite or offsite burial. The distillates 

would be recycled in the plant. Details of these systems are given in 

section 2.5.  

The reduction of wastes discharged to the cooling 

tower blowdown and the relative costs of these alternatives are given 

in Tables 2.5-3 and 2.5-4. The implementation of any of these alterna

tives would result in an increase in impacts in other areas, such as 

an increase of materials usage and an increase in transportation.  

There would be no significant reduction in environ

mental impacts by the implementation of any of these alternatives. The 

maximum reduction in the concentration of the affected parameters in the 

reservoir is less than the variation between the average and maximum 

concentrations naturally occurring at TRM 385.9. This reduction could 

only be achieved during a 4-hour period on those days that the demineralizer 

regenerant wastes would normally be discharged. It is concluded, there

fore, that the additional expenditure of resources and increased impacts 

in other areas associated with the implementation of any of the alter

natives considered is not justified. Thus TVA is proceeding with pre

liminary plant design based on providing neutralization of makeup and 

condensate demineralizer wastes and subsequent discharge of these treated 

plant wastes to Guntersville Reservoir.  

5. Gaseous radwaste system - As discussed in section 

:2.4, alternatives for a gaseous radwaste treatment system were analyzed
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during the environmental review process to determine the best system 

with respect to expected performance, proven reliability, and cost. The 

following alternatives were evaluated: 

1. 60-day holdup 

2. Cryogenic distillation 

3. Gas absorption 

Table 8.2-2 presents an evaluation of these alter

natives. As shown in the table, the 60-day holdup system, assuming 

0.25 percent fuel defects, results in an external annual dose rate to 

people of 1.7 mrem. The use of a cryogenic distillation system at a 

cost of $650,000, or of a gas absorption system at $425,000, would 

result in decreases to dosage rates to 1.0 mrem for each alternative.  

Neither the cryogenic distillation or gas absorption system has demon

strated performance and reliability in nuclear plant service. The 

cryogenic distillation system is a complex system compared to the gas 

decay system and could experience operating problems and presents the 

potential for accidental release of concentrated waste to the environ

ment. The only experience to date with the gas absorption system has 

been with bench and pilot size systems.  

Based on this analysis TVA has concluded that the 

60-day holdup alternative, which results in a dose rate of 1.7 mrem per 

year, represents the best balance of economic cost, reduction in environ

mental impact, and feasibility. TVA believes the benefits to be gained 

by further reducing the radioactive gaseous releases are not commensurate 

with the cost associated with the reduction. The very low "fence post 

dose" is less than the numerical guidance provided by the proposed



Appendix I to 10 CFR Part 50. It also represents only about 1 percent 

of the naturally occurring background dose.  

. Tiquid radwaste systems - Investigation of means 

to further reduce release of radioactive liquids to the environment and 

the subsequent weighing and balancing of alternatives resulted in the 

adoption of the proposed methods as described in section 2.4.  

It was judged that evaporation of radioactive 

condensate demineralizer regenerant solutions was preferable to release.  

Tn addition, TVA presently plans to recycle tritiated liquid where 

practica.ble in order to minimize tritium discharge.  

Both procedures reduce doses to the population 

while resulting in some increased impacts due to inplant doses, trans

portation, and commitments of ultimate disposal facilities and materials.
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9.0 CONCLUSION 

This environmental statement reflects the manner in which 

TVA has incorporated environmental considerations into the decision

making process for the Bellefonte Nuclear Plant.  

The plant will interact with the environment in three prin

cipal ways: (1) release of minute quantities of radioactivity to the 

air and water, (2) release of minor quantities of heat to Guntersville 

Reservoir and major quantities to the atmosphere, and (3) change in 

land use from farming to industrial. Alternatives to minimize adverse 

environmental impacts have been considered, and alternatives were 

chosen for heat dissipation and radioactive waste treatment systems 

to reduce impacts to a minimum practical level. In addition, construc

tion methods will be employed which minimize adverse impacts.  

The plant as now designed closely approaches a minimum impact 

plant and can be constructed and operated without significant risk to 

the health and safety of the public.  

Addition of the Bellefonte Nuclear Plant to the TVA system 

will enable TVA to continue to carry out its statutory responsibility 

to provide an ample supply of electricity for the TVA region.  

After weighing the environmental costs and the technical, 

economic, environmental, and other benefits of the project and adopting 

alternatives which affect the overall balance of costs and benefits by 

lessening environmental impacts, TVA has concluded that the overall 

benefits of the project far outweigh the monetary and environmental 

costs, and that the action called for is the construction and operation 

of the Bellefonte Nuclear Plant.


