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[ 1 Draf't [ X 1 Final environmental statement prepared by the 
Tennessee Valley Authority 

For additional information contact: 
Peter A. Krenkel, Director 
Division of Environmental. Planning 
268 401 Building 
Chattanooga, Tennessee 37401 
(615) 755-3161 

1. [ X ] 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 laad use and water use. Wo signi- 
ficant adverse impact is expected on water quality, fish, or 
aquatic life resulting from discharges of heated water and 
treated radioactive, chemical, and sanitsry wastes into the 
Tennessee River. The emall quantities of radioactive materials 
that are released will result in doses within the limits of the 
Atomic Ehergy Cdssion'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 amal l  quantities of 
fish larvae and plankton dram into the closed cooling system Will 
be destroyed. Construction of the plant will result in some 
reservoir turbidity. A swill amount of land will be converted from 
agricultural to industrial use. Buildup of construction employees 
may initidly strain the public and private sectors to prbvide 
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. h e  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 ) Once-through cooling 
(2) Dry cooliag tovers 
(3)  Cooling lake 
(4 )  spray canal. 
( 5 )  Mechanical dratt cooling towers 
(6) Natured draft cooling towers 

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

Alternatives considered for reducing releases of radioactive 
gases included: 

(1) 60-day boldup system 
(2) Cryogenic distillation 
( 3 )  Gas absorption 
( 4 )  Hydrogen recolnbiners 

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

5 .  Comments were received frm the folloving agencies: 

Advisory Council on Historical Department of Coarmerce 
Prcaervation Department of Heslth, 

Alsbsms Develop~e~lt Office Education and Welfare 
Aternic Energy Commission Department of Housing and 
Environmental Protection Agency Urban Develop~ent 
Fed& P o v w  Commission Depsrtment of the Interior 
Department of Agriculture Drpartment of Transportation 
Department of the Amy 

6. The draft statement was sent to the Council on Environmental 
Bua3ity and made available to the public on Msrch 6, 1973. The 
final statement was sent to the Council on Environmental QwAity 
and made available to the public on May 24, 1974. 
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1.0 1:ITRODUCTIO:J ----- 
7'VA is a corporate agency of the TJnited States created by 

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

16 U.S.C. 0 5  831-831dd (1970; Supn. TI, 1972)). In addition to its 

profirms of flood control, navication, and regional development, TVA 

operates a power system supplyinp, the power requirements for an area of 

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

for direct service by 'NA 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 parer requirements from '??A. 

'1'VA is interconnected at 26 points with neighboring utility systems. 

'Ihe TVA generating system consists of 29 hydro eeneratiw 

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

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

Fngineers' dams in the CUmberland River basin and dams owned by the 

Numinum Compsny 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. 

'llle approximate area served by municipal and cooperative distributors of 

WA 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 rewar basis. The present system capacity is shown in Table 1.3-1. 



This plant is proposed to satisfy in part TVA's obligation 

to supply an ample mount of electricity to the area which ?VA serves. 

'i'he plant will consist of two units; each having a net electrical generatinc 

capacity of 1,221 iTv7 ((electrical) when operating at about 3,600 t,(W (thermal). 

.An ~pplication to construct the plant was filed with the Atomic Fnergy 

Commission (A1:C) ie May 1973. The decision by W A  to locate the plant 

at the Bellefonte site will be m d e  considering the results of this 

environmental review. After extensive review of the preliminary safety 

analysis report and other docments by the M C  regulatory staff and the 

independent Advisory Committee on Reactor Safeyards and after a public 

hearing before an Atomic Safety and Licensing Board, P.C is expected to 

1:rmt a construction permit early in calendar year 1975, The final safety 

annlysis 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 pewer 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 3ecember 1979; unit 2 is expected to go into 

operation in 3eptember 1980. 

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

the iJationa1 Knvironmental Policy Act of 1969 (NCPA) which became 

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

under the !PVA 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 W A  employ personnel with a vide diversity of experience 

and academic training which enables W A  to utilize a systematic, inter- 

disciplinary approach to ensure the inteerated use of the natural and 



s o c i a l  sciences and t h e  environmental design arts i n  planning and 

riecision makinr, a s  required by NEPA. This statement on t h e  environ- 

mental considerat ions r e l a t i n g  t o  t h e  Bellefonte Nuclear Plant  is 

being sen t  t o  s t a t e  and Federal  a.p,encies f o r  review and comment pur- 

suant t o  t h a t  Act a s  implemented by guidelines issued by t h e  Council 

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

Circular  A-95. 

It should be noted t h a t  although t h e  two u n i t s  w i l l  begin 

operat ion a t  d i f f e r e n t  times, t h i s  environmental statement considers 

t h e  p lan t  as operat ing with both un i t s ,  i n  oraer  t o  accura te ly  assess  

t h e  impact of t h e  p lan t  on t h e  environment, and so  t h a t  considerat ion 

of t h e  cumulative e f f e c t s  of t h e  p lant  can be assured. 

The remainder of  t h i s  statement provides a basel ine  inventory 

of environmental information and covers t h e  enviranmental considerat ions 

set out i n  Section 102(2) (C) of NEPA, a s  implemented by t h e  CEQ and 

AEC guidelines.  



1.1 .---- General Infomtion --.-- - This sec t ion  provides n basic knov- 

lcdp,e of t h c  ex i s t in f  environment and the  imnortant c h a r a c t e r i s t i c ~  

:rnd vnlueo of the ncl lcfonte  s i t e  ns i t  now cxintn i n  order t o  entob- 

l i s h  a bas i s  fo r  considerat ion of tile environment81 lmnrrct of t h e  

f a c i l i t y .  

1. Location o r  t h e  f r r c i a v -  The nroposed s i t e  ----- - - - -- - 
is located  on a t r a c t  of land consist in^ of anproximtely  1.500 acres  

on a peninslrln a t  'l'ennessee Rivcr n i l c  (TRM) 332 on t h  west shore of 

Guntersvi l lc  Lake about 7 miles east-northeast of  Scottsboro, Alabnma. 

The site lics on t h e  southeast s i d e  of Browns Vnlley which scoara tes  

Sand Mountain on t h c  SoUthe~St from t h e  r e s t  of  t h e  Cunberland Plateau 

on t h c  northwest. The nroximity of t h c  s i t e  t o  l o c a l  towns, rtvers, 

and state boundaries i n  indicntcd on t h e  v i c i n i t y  man, f i w e  1.1-1. 

2. Phvsicrtl c h a r n c t e r i s t i c s  of  t h e  f a c i l i t v  - The - L _ _ _ _ . _ _ _ _ _ _ - ~ _ _ - _ - - - - - - - - - - a -  

plant  will.hnve t h e  rollowinp: princilrcll s t r u c t u r e s  on t h e  s i t e :  two 

reac to r  containment buildincn, turbine  building,  a u x i l i a r y  buildinpc, 

sc rv icc  bui ld inp,  condenser c i r c u l a t i n ~  water numning s t a t i o n ,  two 

d i e s e l   ene era tor b u i l d i n ~ s ,  r i v e r  in take  pumpinp: s t a t ion .  ?iRtural d r a f t  

cooling towers, transformer yard, 500-1;V and 161-kV s w i t c k ~ a r d s ,  and 

sewwe treatment f a c i l i t i e s .  Ficurr? 1.1-2 shom t h e  preliminary 

umncement  of these  f a c i l i t i e s .  This arranflenent may chance as design 

of t h e  p lan t  progresses. 

T'ne two reac to r  containment b u i l d i n ~ s  each house 

R pre~suri7.ed mtcr renctor  desipned and manufactured by Babcock ,% 

Wilcox. Tllc :!-unit p lan t  w i l l  havc a t o t a l  e l e c t r i c a l  generator  nme- 

p l a t e  r a t i n c  of ?,h6)1 megawntts. iiucleur f u e l  is contained ins ide  e ~ c h  



reactor pressure vessel. The fuel i s  in  sealed metal tubes end con- 

sists of s l i c h t l y  enrichctl uranium dioxide wellets.  The f i s s ion  Dro- 

cess in  the  fue l  produces heat.. Water serves as  both the moderator 

of the  f i s s ion  process and the coolant. The primary coolant water i s  

pumped through thc  reactor f r i n  below t h e  fue l  and i s  heated by contact 

w i t t i  t he  fue l  element tubes. The reactor power is  controlled bp con- 

t r o l  rods, lumperl burnable poison rods, and neutron-absorbinc boric 

acid solution.  The hented coolant flows i n  t ~ r o  closed-loop ci?cliitS 

through tubes in  steam aenerators and then i s  pumped back in to  t h e  

reactor.  I n  each steam generator a senarate body of water flows i n  

contact with t he  outside surfaces of t he  tubes and absorbs heat from 

the reactor coolant, wroducin~ s t e m  t o  power the turbine  ene era tor. 

i?le e l e c t r i c a l  Dower thus produced by t h e  turbine  ene era tors is  fed 

through the switchyard and transnission l i n e  connections in to  t h e  TVA 

s y s t m  t o  meet systen power r c ~ i i i r m e n t s .  

The pr incipal  ways i n  which the  wlant w i l l  in te r -  

ac t  with the environment, discussed l a t e r  i n  d e t a i l ,  a rc :  

1. llelcases of minute ou-nti t ies of radioact ivi ty  t o  the  a i r  

and water; 

2. Release of ninor quant i t ies  of heat t o  Guntersville Lake 

and major quantities of heat and water vapor t o  the  

atmosnhere; and 

3. Chan~e i n  land use from farmine t o  indus t r ia l .  



- 
Figure 1 .I-1 

BELLEFONTE VICINITY MAP 
(S i te  locat ion - 85' 55' 35.6" W ,  

34" 42' 31.8"N) 
J 





1.2 --------- ?:nvironnent i n  the  .hex  - The followinp: sunnary d e s c r i ~ t i o n  

provides a baseline inventory of t3e  important character is t ics  of t h e  

r e ~ i o n .  

1. J!istory - "?le Bellefonte s i t e  i s  i n  J a ~ k s 0 n  

Zounty, N%l~ma. Located i n  t he  northeastern corner of t h e  s t a t e ,  

.Tnckson Zoiinty is  bounded by t he  "'ennessee S ta te  T h e ,  t h e  C e o r ~ i u  

P, . ,uxte : h e ,  and hy VelWb, "icrrshall, and "fadison Counties. !?he county 

'?as created by an Act of the  %ate T,e~;islature on qecember 13, 181q. 

T t  irns nmed for  General Padrev Jn.ckson, hero of t he  Creek Indian "m 

and. seventh ?resid.ent of the  Tlniteri States .  Upon the  formation of t he  

cnimty, 5mtr. r-.ve was the  tempornr:r county seat  but i n  1821 Rellefonte 

.r%s chosen. T n  185" the  county sent a s  rpmovofi t o  $cottsboro, ~rhere  

1. it has r-mxinc.4. 

". : r~~nz rpm - 'Phe nellefonte s i t e  i s  a ladera te ly  

i,moded area with steep h i l l s  on the  eastern portion of t h e  t r a c t .  The 

plant i r i l l  be located west of these h i l l s .  On the  s i t e ,  t he  land 

riser; from the watcr surface (nornal maximum leve l  elevation 5?5 fee t  

above mean sea l eve l )  t o  a h i l l  c r c s t  approximately 800 f ee t  above 

-:can sen levc l .  ncross t he  r i v e r ,  t he  west escorpnent of $on& 'lountain 

r i s e s  t o  apnroximately 1,1bO0 fee t  above nean.cea level .  11e peneral 

bopop~a3hi.c fcnturcn of t he  s i t e  and nearby areus are  shorm on Fimlre !I-3 

( Ippendix fi ) . 
3. "~eolom - l ~ e  s i t e  l ies on tile southeast s ide 

of  Fl~o??nr, Irallcy, ivliich separates 3nnd '*ountain on the  southeast from 

the r e s t  of t h e  Cuqberland l'latesu t o  t h e  northvest. 3rowns Valley i n  

~ l n ? ~ a ~ z  and i t s  northeasti?ard extension i n  "ennessee - Sequatchie "alley - 
vere formed a s  t h e  r e su l t  of erosion of an an t i c l i na l  s t ructure  irhich 



extends for over 150 miles from Blount Springs, Alabama, northeastward 

t o  Crab Orchard, Tennessee. The rock strata exposed by the  an t ic l ine  

range from Cambro-Ordovician dolomite i n  the  core up through Ordovician 

limestone; Si lur ian limestone, shale, and sandstone; Kississippian 

limestone and shale; t o  Pennsylvanian sandstone and shale on Sand 

Mountain and the  Cumberland Plateau. The major portion of the  s i t e  

is i n  Section 7, T i e r  4 South, Range 7 East. 

Included as F i p u e s  1.2-1 t o  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 s i t e .  

Structures a t  the  Bellefonte s i t e  vould be founded 

on Chickamauga limestone of Middle Ordovician Age. The limestone of t h e  

Chickamauga s t r a t a  occur along the  en t i r e  length of the  eastern s ide  

of the  an t i c l ina l  valley and along most of the  western side. A t  t h e  

s i te  the  s t r i k e  of the  s t r a t a  i s  N 4 0 ' ~  and the  dip i s  17' southeast. 

The Chickamauga is s l igh t ly  over l,h00 f e e t  thick i n  the  area and is 

overlain by approximately 150 fee t  of limestone, shale, and sandstone 

of the  Si lur ian Red Mountain Formation and i s  underlain by several 

thousand fee t  of Cambro-Ordovician b o x  dolomite. 

Exploration and construction a c t i v i t i e s  at t h e  site 

w i l l  not destroy outcrop areas of s ignif icant  geologic valus. I n  

fac t ,  cores from exploratory d r i l l i n g  and exposures i n  foundation 

excavations w i l l  &low detai led geologic studies t o  be made i n  an area 

tha t  otherwise contains few bedroek exposures. Representatives of the  

Alabama and Tennessee Geological Surreys have studied cores irolP t he  

preliminary exploratory d r i l l i n g  and w i l l  be advised when additional 

material  is available f o r  fur ther  study. 



No mineral deposits are being worked in the area. 

Studies of potential iron ore deposits in the Guntersville 'Reservoir 

area included investigation of the Red Vountain 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 I4ountain 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 , 

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 report 3 - 
of Jackson County the 1,500-acre site selected for the Bellefonte ISuclear 

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

( 3 ) - Etowah-EIoBston-Talbott-Dewey ; and 
1 '  

( 5 ) - Fullerton-Bodine-hnis . 
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. 

'Rie detailed soils map contained in the referenced 

report reveals that the dominant soil mapping units with this purchase 

area include: 



Etowah loans and s i l t  ioams, level  and undulating phases 

Colbert s i l t y  clays and s i l t y  clay loams, undulating and 

ro l l ing  phases. 

Fullerton cherty s i l t  loam, eroded steep phase 

Armuchee-Tellico complex, s i l t y  clay loams, eroded h i l l y  phase 

Dewey sil t  loch, h i l l y  phase 

Capshaw sil t  loam, level  and undulating phases 

Tupelo s i l t  loam, undulating phase 

Tdbo t t  s i l t y  clay loam, eroded undulating and rol l ing phases 

Iiermitage cherty s i l t y  clay loam, severly eroded h i l l y  phase . , 

Cumberland s i l t y  clay loam, eroded undulating phase 

A s  indicated by t h i s  l is t  of s o i l  mapping units ,  the  

su i t ab i l i ty  of s o i l s  for  agricul tural  production varies widely within 

the  1500 acres. The level  t o  rol l ing,  well and moderately well drained 

terrace s o i l s  (Etowah, Capshaw, Tupelo, A d  Cumberland ser ies)  i n  the 

western part of the  nuclear plant s i t e  are very well suited t o  both 

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

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

adapted t o  cropland and pasture uses. These l a t t e r  s o i l s  occur mainly 

i n  the  forested uplands of the  eastern portion of the  nuclear plant 

s i t e ,  paralleling Guntersville neservoir. 

5. Seismology - The s i t e  l i e s  within the borders 

of the  southern Appalachian seismotectonic province. Figure 1.2-5 

locates the  nearest f au l t s  i n  the  region. 

The nearest loca l  quake with a Modified !4ercalli 

intensi ty of V was centered 5 miles west of t h e  s i t e .  The nearest 

known epicenter of a damaging quake (M!4 VII) was approximately 50 

miles south of the  site. The maximum intensi ty f e l t  a t  the  site from 

the  l a t t e r  quake was probably no higher than Ml4 I V .  Accelerations a t  

the  s i t e  from a recurrence of these shocks would be f a r  l e s s  than the  

assumed seismic event: a *.TI! V I I I  shock, centered 'at the  s i t e ,  with an 



aeceieration of 0.18g. The seismic history of the Bellefonte area is 

presented in the plant safety analysis report. 
4 

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 potentid 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 43O~ in January to about 79O~ in July. The maximum annual 



temperature range, from 109 '~  i n  July t o  -16'~ i n  February, is  125'~. 

Detailed tenperature data fo r  Scottsboro, Alabama are  shown i n  

Table 1.2-1. 

Approximately 60 percent of the  annual average 

precipitation of about 56 inches, i n  the  plant s i t e  area r e su l t s  from 

migratory cyclonic disturbances from l a t e  Bovember through April 

 a able 1.2-2) . Snowfall data a re  i n  Table 1.2-3. 

?lo records of the  frequency and in tens i ty  of fogs 

a r e  available fo r  the  Eellefonte s i t e  area. However, Chattanooga 

records  able 1.2-4) indicate t h a t  heavy fogs ( v i s i b i l i t y  equal or  

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

days i n  October and a minimum of 2 days from February through July. 

Wind patterns i n  t h e  area should be s i m i l a r  t o  

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

the  s i t e  where data have been collected since 1964. Both plant s i t e s  

have similar physiographic features.  A t  Widows Creek the  mean wind 

throughout the  lower 600 t o  800 fee t  is markedly bimodal ( ~ i g u r e  1.2-6) 

with northeasterly (NFIE-IU~ ) downvalley wind occurring about 22 percent 

of the  time and southwesterly (ssW-sW) upvalley wind occurring about 

24 percent of the  tfne.  About 70 percent of the  downvalley wind i s  

between 1 and 3 milh and occurs most frequently i n  September. One year 

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

occurring about 15 percent of t h e  time and wind speeds, 1 t o  3 mi/h, 
. . 

occurring about 58 percent of t h e  time. This excessive frequency of 

weak wind conditions is due i n  par t  t o  t h e  higher s t a r t ing  threshold 

(2  t o  3 mi/h) of t h e  older model wind speed sensor which has operated 



since 1964 a t  .Widows Creek Steam Plant meteorological f a c i l i t y .  The 

newer wind speed sensor which has operated at the  Bellefonte temporary 

o f f s i t e  meteorological f a c i l i t y  since ?,lay i2, 1972, has a s t a r t i ng  

threshold of 0.6 mph. 

Wind pat terns  on Sand Xountain tend t o  r e f l ec t  t he  

regional windflow, which is  qui te  dissimilar t o  t h a t  i n  t he  lower 

valley. The direct ional  frequency pattern on Sand Mountain (~ ie ;ure  1.2-7) 

shows a ra ther  uniform dis t r ibut ion,  with somewhat higher frequencies 

of southeasterly, southwesterly, an6 northwesterly winds. Average wind 

speeds a r e  about 2 t o  3 mi/h higher than those i n  t he  valley. 

Because of the  l imited record of data from the  

temporary meteorological f a c i l i t y  near the  Bellefonte plant s i t e ,  an 

extrapolated evaluation of the  atmospheric dispersion conditions i n  

the  form of a joint  frequency d is t r ibu t ion  of wind direct ion,  wind 

speed, and s t a b i l i t y  was developed. The evaluation was based primarily 

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

IJidows Creek Steam Plant and the Sequoyah Fluclear Plant, (2) 

temperature gradient data from the  Sequoyah lluclear Plant - adjusted 

t o  t h e  Bellefonte plant s i t e ,  and (3 )  s t a b i l i t y  percentage of 

occurrence (pasqui l l  c lasses  A through G)  a t  t he  Sequoyah fluclear Plant - 
adjusted t o  t h e  Bellefonte plant s i t e   a able 1.2-5). 

It should be pointed out t he  preliminary review of t he  

f i r s t  -1 year of data  from t h e  temporary o f f s i t e  meteorologtcal f a c i l i t y  

indicates t h a t  t h e  frequency of s t a b i l i t y  c lasses ,  F and G, a r e  somewhat 

l e s s  conservative than those based on the  extrapolation. 

A breakdown of t h e  estimated occurrence of t h e  individual 

s t a b i l i t y  catecories,  A through G ,  with respect t o  wind direct ion and wind 

speed is  shown i n  Tables 1.2-6 through 1.2-12. ?.lost s ignif icant  i s  t h e  

percent occurrence of t h e  0-3.4 mph wind speed range f o r  t h e  F and G 
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categories vhicn are u s ~ a l l y  identified w i t h  the most adverse onsite 

atmospheric dispersion conditions. The respective values are about 

26 and 11 percent. 

The principal effect  of the  valley-ridge t e r ra in  

features on t h e  atmospheric dispersion of effluent releases is  one of 

confinement within the  valley, part icular ly during weak and stable 

downvalley (northeasterly) and, t o  a lesser  extent, upvalley (southwesterly) 

flow. Rlso, with the  re la t ive ly  f l a t  and undul~t ing  valley floor,  there 

should be minimal discontinuity of the low-level windflow from te r ra in  

roughness and irregulari ty.  

The temporary meteorological f a c i l i t y  began operation 

Ilay 12, 1972, a t  a s i t e  about 2 miles north-northeast of the  Bellefonte 

plant s i t e  and a t  or near plant yjade. The f a c i l i t y  consists of a 130-foot 

s t e e l  tower with an instrument building near the  tower base. The data, 

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

(1) wind speed and wind direction a t  130 f e e t ,  and (2)  temperature a t  33 

fee t  (10 meters) a d  130 fee t .  In September 1973, additional wind direction 

and wind speed sensors were ins ta l led  a t  the  33-foot level  t o  obtain further 

data on the low-level wind conditions. Prior t o  t h i s  ins ta l la t ion ,  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 s i t e  conditions than the  

measured 33-foot wind speeds a t  the  o f f s i t e  meteorological f a c i l i t y  Pecause 

of the minor differences i n  t e r ra in  features and the  resul tant  effects  on tht 

low-level wind structure,  part icular ly during weak wind and inversion 

conditions. 110 dew point measurement system was ins ta l led  as  none was 

available t o  meet the  REC Regulatory Guide 1.23 specification. TVA has 

now developed a prototype dew point gradient measurement system whic?. 

will soon be ins ta l led  a t  one of the  existing nuclear plant permanent 

meteorological f a c i l i t i e s .  
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On October 3, 1972, another temporary meteorological 

facility begen operation on the immedicte 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. 

'[.'he 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 (~nvironmental 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 400) 

feet, atmospheric turbulence index (sigma-y and sigma-z) at 33 and 300 (or 400) 

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

and solar radiation, atmospheric pressure, and rainfall at 4 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. h3drology 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 

Chickamaugs limestone at the Bellefonte site. The majority of the 

pso~md water flow moves through the residual. soil overlying rock 

paralleling the topographic surface. Only minor amounts of water 



nenctrrttc mrla11 f ractures  and cracks i n  t he  arei.llaceous limestone. 

'11)servati.on o r  vate r  l eve l s  i n  exploratory holes indicates  a. piezco- 

nc t r i c  silrface sl.i,yhtly above the  top  of bedroc!: which slo2es with 

t he  topo~rnphy  t o ~ a r t i  t he  ':o~.rn Creek embayxent of Cunter s v i l l e  T,a.!;e 

north o f  t!lc s i t e  mea .  Ground %rater w i l l  flow from tile s i t e  t o  %?.m 

Creek cml)z:ment n,nd reservoir .  ? ,r i l l in,? of more thnn 80 exp1orator:ir 

h.olcn i n  ttlc s i t e  'area has disclosed no indicat ion of major solut ion 

chnimclr, i n  t he  Clliclrzmil'~tga l inestone.  Pressure t e s t i n g  of these  holes 

:!:Ls nl~o~m tile- t o  be t i z h t  wit;;; no acceptance of water u? t o  pressures 
C) - 

o f  50 U)/in'-. 

( 2 )  curface \rater - ?urfnce water i s  

ticri.ved frov prccipi tnt ion remsininc a f t e r  losses .  It can be 

:;r'~larLLlv cl.assiCi.cd a s  l oca l  surface runoff o r  streamflow. 

( a )  Reservoir description - 
"he s i t e  i s  located 43 miles upstream of Guntersvil le 3ru1. At normal 

i ~ o l  (%levation of 595 fee t ,  t h e  reservoir  i s  75.7 miles loilc ~ r i t ! l  an 

.ire3 c)f !;7,'W3 ncres,  1 v o l ~ m  of  1,013,00!7 acre--feet, a sho re l i~ i e  

1cn;:t:i o.!.' n)i? !,ri.les, anti a ?ridtl: ~ rh ich  ranayes fro?: *OO f ee t  t o  2.5 

tile:;.  ," t. 1;Tl.e s i t e  it is  n1)out 3,1100 feet  wii-ie, with depths ran~in;r :  

- - 
up to 30 fcpt  9.t nomad. pool elevation.   visation ti on i s  provided by 

rt:t.ini;air,inr; e, minimum channel de2th of 11 f e e t .  Flo~.r i s  i n  s. general 

no~ltl~~~r.;les'ic.rl~- r?ircction. 

(3) st-ea.nSlo~.r - ?'?cords ---- 
:isinta.incd a t  !>outh PLttsburc, '_lenncssec, and 3:ales 3zr  D,w. f o r  t h e  

7 
j'crioc3 1?!1 t l l rou~;h 1970 show zn =verage dischzrge of 35,300 ft''/s a t  

::out71 :'i ttsburf:. '?he f101.r :it 13cllefonte ~rould be about 3 percclnt 

;:ren.t c r  . I ~urin:; t h e  sumyer mollths ('4e.y-0cto'oer ) the  .flo~-r averages 27,103 

n"/s m a  (lurj.1~ t h e  winter months (?lovenber-k-~ril) , averages 



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. * 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 (TRY 431.1) 

are now suitable for water-contact recreation. 

The sanitary-chemical and mineral 

quality of Guntersville ~esekoir water was found to be high quality. 

The water is sort 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-chemic81, 



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 1.2-1 3. 

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 

cornposited 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 oxmen - 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 



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 wanner than those observed in 1.963- 

1964, 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 comericial 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. 



There a r e  seven public water supplies 

taken from Guntersville Reservoir and i t s  t r i bu ta ry  embayments. The 

nearest downstream supplies a r e  Scottsboro and the  Sand Mountain Water 

Authority, 6.2 and 9.9 miles below the  s i t e .  Thirteen public ground 

water supplies a r e  within a 20-mile radius of t h e  s i t e  ( ~ i g u r e  1.2-11). 

The ground water supply nearest t h e  s i t e  i s  3.4 miles west at Hollywood, 

serving 485 people. In  addit  ion, two public water supplies  ridgepo port 

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

ground waters as  t h e i r  source of supply. 

There a r e  four i ndus t r i a l  water supplies 

taken from Guntersville Reservoir and i t s  t r i bu ta ry  embayments. Only one 

of these,  the  TVA Widows Creek S t e m  Plant,  is  within 20 miles of t he  

site. The nehrest downstrem. i ndus t r i a l  water supply intake is  for  

t h e  Monsanto synthetic f i b e r  plant a t  TRM 365 (27 miles downstream). 

Water from t h i s  supply is  a l so  used fo r  potable water within t he  plant.  

A l l  o ther  industr ies  i n  t he  v i c in i ty  of t h e  s i te purchase t h e i r  

process and potable water from public systems. Detailed information 

on public and indus t r i a l  water use is i n  Table 1.2-16. 

8. Land U s e  - For many years,  r e l a t i v e  i so la t ion  due 

t o  t he  topography associated with t he  Cumberland Plateau has kept t h e  

towns within t he  Sequatchie VaPley and i t s  extension i n t o  Borth Alabama 

from the  mainstream of indus t r ia l iza t ion  and urbanization occurring i n  

t h e  Great Valley (~ha t tanooga  and Gadsden) and on the  Highland R i m  

(Tullahoma and ~ u n t s v i l l e  ) . However, i n  recent years several  urban- 

i ndus t r i a l  nodes have been developing along t h e  Guntersville Reservoir 

within t h e  Sequatchie Valley extension ( ~ u n t e r s v i l l e ,  Scottsboro, Stevenson, 

Bridgeport, and South Pi t tsburg) .  Better road access, ample labor  and 



available waterfront s i t e s  have a l l  contributed t o  the  gradual extension 

of urban-industrial development i n to  the  valley. Scottsboro , about 7 

miles west-southwest of the  s i t e ,  is  the  nearest and most important 

emerging center with a 1970 population of 9,324. 

Surrounding these urban-industrial nodes i n  the  

r i ve r  bottomland a r e  extensive agr icu l tura l  areas. On the  Cumberland 

Plateau t o  t he  ea s t ,  very low-density res ident ia l  development is  

scattered among farms specializing i n  high-value cult ivated crops. 

To the  west the  plateau is  more su i tab le  f o r  forest ry  and forest  

re la ted a c t i v i t i e s  and has been primarily so u t i l i zed .  

The 1971 land use i n  the  s i t e  area  is  shown i n  

Figure A-1 (~ppendix  A ) .  A more complete description of current l oca l  

land use i s  provided i n  Appendix A. Summary discussions of land use 

categories a r e  given below. 

(1)  Industr ia l  operations - Several 

manufacturinp, plants  a r e  located i n  and around Scottsboro. The two 

most important a r e  Revere Copper and Brass Corporation and Goodyear 

'i'ire and Rubber Company. Revere is located on a peninusla south of 

Scottsboro, while Goodyear is  on a par t  of a large t r a c t  on the  south- 

west edge of the  c i ty .  

(2) Farming - Jackson County, according 

t o  the  1969 Census of Agriculture, had about 44 percent of i ts  land 

area i n  farms. The average s i z e  of the  2,044 farms was  145 acres,  with 

only 385 being 200 acres or  larger .  Farm sales  were derived pr incipal ly  

from livestock, poultry, and t h e i r  products, with t he  major farm 

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

farm sa les  ) . Gross sales were about $13.9 million fo r  an average of 

about $6,800 per farm. 



( 3 )  Transportation - U.S. Highway 72, 

connecting Chattanooga, Tennessee, and Huntsville, Alabama, passes 

about two miles to the northwest of the proposed site. Thq Alabama 

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

to the Tennessee line to a fow-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 populwity 

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 ye-s. Sand Mountain, an attractive wooded ridgeline, parallels the 

east shore of the reservoir. 

Away from ~unterskille 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 



or  private reservoi rs , , a  portion of the Chattahoochee Iiational Forest ,  

.the Wheeler National Wildlife Refuge, Russell Cave National Monument, 

several  state parks and fores t s ,  and several  commercial recreation 

at t ract ions .  

( 5 )  Wildlife areas - Several wi ld l i fe  

management areas a r e  located i n  the  v i c in i ty  of t he  s i t e .  Three, 

primarily fo r  waterfowl, a re  located on North Sauty Creek, Mud Creek, 

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

Area, i s  about th i r teen  miles north of the  s i t e .  During hunting seasons, 
- 

these areas add t o  recreat ional  ac t iv i ty  by a t t r ac t ing  hunters. 

( 6 )  Population d is t r ibu t ion  - Jackson 

County is sparsely s e t t l e d  with a 1970 population of 39,202. Net 

population growth i n  the  county between 1960 and 1970 to ta led  2,521, 

fo r  a 6.9 percent increase. Scottsbora, the  county sea t ,  is  the  l a rges t  

c i t y  i n  the  area with a 1970 population of 9,324. The remainder of  the  

population is  scat tered among farms, rural nonfarm residences, and small 

towns of l e s s  than 3,000 people. Figures 1.2-12 and 1.2-13 show t h e  1970 

population d is t r ibu t ions  within 10 miles and 50 miles respectively 

of the  s i t e .  Figures 1.2-14 and 1.2-15 show projected year 2020 population 

dis t r ibut ions  within 10 miles and 50 miles, respectively, of t he  s i t e .  

Population within 60 miles t o t a l s  1,313,515. 

S l igh t ly  over 50 percent is  i n  towns with more than 2,500 people and two- 

t h i rd s  of t h i s  is located i n  t he  th ree  metropolitan areas of Huntsville, 

Chattanooga, and Gadsden. 

, . (7) Waterways - 
i (a) Navigation use - For the  

years 1971 and 1972, barge and recreat ional  use of t he  Tennessee River 



both upstream a t  Nickajack Lock and downstream a t  Cuntersvil le 

Lock a r e  given below: 

Guntersvil le Nickajack 
Lock ---- -- - - Lock --- 

'Tons 1971 4,955,888 2,808, G38 
1972 4,057,000 2,526,000 

Number of 1971 
Barges 1972 

Number of 1971 1,158 
Tows 1972 1,011 

Number of 
Recreational 
Craf t  1971 3,127 1,098 

1972 3,847 1 ,h27 

The apparent inconsistency between the  tonnage and number of barges and 

tows f o r  t h e  iiicka,jack Lock r e s u l t s  from a c h a n ~ e  i n  t h e  composition of 

t he  tows t ravers ing t h i s  par t i cu la r  lock. 

(b )  Growth - Total  tonnage 

for  t h e  Tennessee River i n  1970 was 25.5 mil l ion tons and i n  1971 was 

27.7 mil l ion tons. Estimates indicate  t h a t  Tennessee River t r a f f i c  w i l l  

experience an average growth r a t e  of about 4.8 ~ e r c e n t  annually t o  1980, 

when it w i J l  reach about 40.5 mil l ion tons. 

(8)  Forestry - A TVA f i e l d  survey 

conducted i n  September 1972 showed t h a t  57 percent of t he  area around t h e  

proposed Bellefonte Nuclear Plant i s  forested. Average mowing stock 

is 870 cubic f e e t  of merchantable timber Der acre  with 24 ~ e r c e n t  

sof'twoods and 76 percent hardtnods. The sawtimber volume is 2,010 

board f e e t  per acre,  32 percent of which i s  softwoods. Current wood 

volumes on t h e  s i t e  a r e  below the  averages of 950 cubic f e e t  and 2,670 

board f e e t  f o r  Jackson County, Alabama and 900 cubic f e e t  and 3,230 

board f e e t  f o r  t h e  e n t i r e  Tennessee River Valley. 



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, B1 through B4, 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 ofthe proposed plant site were conducted in 1971 

and 1972 and are detailed in Appendix B1. 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 hamestable sport species and fourth in commercial species. 



In t h e  1972 site survey, the  Mud Creek 

and Town Creek embayments contained greater percentages of young-of- 

the-year f i s h  than did the mainstream cove; the majority of these i n  

the embayments were game species, primarily centrarchids. Other 

sampling operations yielded essent ial ly similar information i n  terms 

of species importance. 

The aquatic habitat i n  the vicini ty of 

the  plant s i t e  supports a diverse piscine fauna dominated by three 

families: Centrarchidae, Clupeidae and Scianidae. Embayments 

support large numbers of young game f ish;  the mainstream supports rough 

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

species identif ied i n  the creel  census were white crappie, bluegil l ,  

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

indicate tha t  a l l  four species are  u t i l i z ing  t h i s  area as  a reproductive 

and nursery area. Important commercial species of Guntersville Reservoir 

as  identified i n  a 1971 survey were catf ish,  buffalo, carp and drum; 

these species appeared i n  the collections of the 1972 biological 

survey, but the ro le  of the embayments with regard t o  these is  not clear. 

Forage species, primarily gizzard shad, but with substantial  numbers 

of cyprinids contributing, were found i n  all areas. 

A ser ies  of rooted aquatic macrophytes 

periodically appear at the  interface between water and land and out 

in to  deeper water. These plants develop i n  relat ion t o  s i t e  contours 

and l igh t  penetration. They grade from emergent, t o  f loat ing leaved, 

t o  t o t a l l y  submerged. A preliminary survey of the  species found is 

shown i n  Table 1.2-17. 



'..'-,lo j.nvariinf aquatic s?ecies ident i f ied 

r e  . i n  : . t e r l o i l  i n  t u  , and Asiatic clams 

(Corlliculn . - - - . - - - . :iani.lcn::is) - - - -- - - - - ench of which i s  colonizinl: extensive areas of 

C!intersvillc ;'escrvoir. 

(-1 'kwnals, l+rds, herv t i les  , and 

rend er$t~tr~d animal r ,pccj .c~ - kppendix I?"rovides t he  ecolot$cal 

:;'u-vcy for  nanna?.s, b i rds  and l ~ c r n t i l e s .  ,?lso included. i s  a listinpc 

o f  rnrc  nnri cndartn(:ere<l animal species vhich could possibly inhabit  t he  

?rere. Zim?ry (liscussion of these items i s  provided 'selow. 

(a) .inmnds .-- - .k oual i ta t ive  
. 

:'.:;sensncnt or the ':clleSonte c i t r  ~ ~ c l  populations was made based on 

n ct)mprel~enslve vecetative annlyz; s ! %?pendix 133) of  t he  aren., knowledge 

of pant laill use pract ices ,  a r e v i ~ .  of a l i s t  o f  mamnals found on 

:Iieslcr ,:ntionnl ' ' i l d l i f e  .c?ir~ ??ti . r r t t n  PL-~j&dd~$-~(lc t o  t h e  e l m a l s ,  

5 .  ::necjcs 1;noPm t o  occur r i t  !.?:ccler ::efu~e rind those vhose 

~:i::ti-ib~~tiorinl l i m i t s  incl.11de thr ,I?-% s i t e  area a r e  l i s t e d  i n  

' lsrrendi:: '??. 

?'here %re several  of t h e  

1nrr:er n<unr;,:.Js rcnrcsentcd on tlir ~ l l c f o n t e  s i t?  such as  the  white- 

:.niled ;ierr. !:ray fox and co t ton ta i l  rabbi t .  Tn a.r?dition, because of t h e  

?mi)it:'.t vn.rirty rfforded by d i t f e r rn t  7lant  associations occurrinp: 

in  s m a l !  int.ermi.te4 nrens, there  a r e  expected t o  be moderate t o  large 

r~opulations of a l a rge  var ie ty  of small manunah. 

(b) W s  - ?he list of b i rds  

!:ivt?n j n  .tp~":ndix :3:1 is  R. composite l i s t i n f i  of species rh5ich l i ke ly  



nest and winter i n  the  Bellefonte area and those that  migrate through 

Jackson County. 

The good mixture of fores t  

and open vegetative types and la rge  degree of openness within forest  

types available at Bellefonte provides an abundance of niches favoring 

a diverse b i rd  population. 

A species commonly seen on 

large TVA reservoirs is  the  Osprey, o r  Fish Hawk. This b i r d  is not 

l i s t e d  as rare  or  endangered by the  Department of the  In ter ior  at 

the present time, but i s  rapidly decreasing i n  numbers and may well 

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

Ospreys have been known t o  nest on channel marker buoys i n  Watts Bar, 

Chickamauga, and other TVA mainstream reservoirs.  

The Prothonotary Warbler i s  

conspicwusly present i n  l a t e  spring and ear ly sumrmer, breeding i n  

the  l i t t o r a l  areas i n  hollow w i l l o w s  and other t r e e  species. Also, 

n m r o u s  Great Blue Herons and Green Herons use the  area. 

The Wood Duck is the  only 

waterfowl species which nests frequently i n  the  v ic in i ty  of the  Bellefonte 

s i t e .  The close proximiv of s t a t e  and federal waterfowl nmnagement 

areas, however, a t t r a c t s  a large number of ducks and geese during the  

winter months. These birds fly considerable distances i n  t h e i r  da i ly  

feeding excursions and frequent the  waters sdjacent t o  the  s i t e .  The 

abundance of  aquatic and r ipar ian vegetation i n  and around the  shallow 

waters of  the  Bellefonte peninsula serve as natural  a t t rac tan ts  t o  

waterfowl. These plants  are l i s t e d  and rated f o r  cover and food values 

i n  Appendix B2. 



The State of Alabama operates 

f o w  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 maklng comprehensive collections of 

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

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

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

habitats fomd 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 fomd 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 



cer ta in  t i m e s  during the  year. The Southern Bald E a ~ l e  i s  c0Em0nlv seen 

on Watts Bar and C h i c k m a ~ a  Lakes unstream from Guntersville and these 

birds  a r e  occasionally seen a t  Wheeler National Mildlife Refuge. Two 

extremely r a re  soecies, American Peregrine Falcon and Red-cockaded 

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

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

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

e n d w e r e d  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 a l so  published a l i s t  of r a r e  

and endangered species. Several animal species not included i n  the  

Department of In t e r io r  list are  considered r a re  o r  endangered by Alabama. 

The southeastern shrew, southeastern myotis, and hoary bat a r e  

manrmals considered t o  be threatened i n  Alabama. The Sharpshinned Hawk, 

Cooper's Hawk, Golden E a ~ l e ,  Oswey, Peregrine Falcon, Bewick's Wren, 

and Ruffed Grouse along with t h e  Bald Eagle a r e  a l so  considered threatened. 

Hare o r  endangered Alabama herp t i les  a r e  the  red milk snake and t h e  

Tennessee cave salamander. Appendix B2 contains a composite l i s t i n r :  oP 

r a r e  and endangered animal species. 

( 3 )  Vegetation - The vegetation survey, 

made i n  Septenber 1972, encomaasses an area of 1,090 acres around the '  

proposed Bellefonte Nuclear Plant site. No r a r e  o r  endangered plant 

species l i s t e d  i n  t h e  U.S. Forest Service l i s t i n g  of southern wild- 

flowers were found duri& e c o l o ~ i c a l  investigations. The s t a t e  of 

Alabama has published no o f f i c i a l  l i s t i n g  of r a r e  o r  endawered a l an t  

species. 



'I'he resu l t s  are  contained i n  Appendix 33. The f ive  major vegetation 

types and t h e i r  percentage of the  s i t e  area are: cult ivated land, 

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

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

1 4  percent. Figure B3-1 indicates t h e  location and dis t r ibut ion of t h e  

eight  recognized vegetation types. 

Recent heavy logging has substant ia l ly  

reduced the  timber volume &nd perhaps changed the  species frequency 

i n  t h e  wooded types. This disruptive a c t G i t y  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 t h e  types of understory species i s  given i n  

Appendix B3. 

( a )  Elm-ash-soft maple - 
Rrenty-nine percent of t h e  forested plots  were c lass i f ied  as  elm-ash- 

sof% maple. Winged elm, ash, and s v e e t m  were the  remaining dominants 

i n  t h e  heavily cut-over stands. Nine percent were i n  large sawtimber, 

36 percent were i n  small sawtimber, 45 percent were i n  pole s i z e  stands, 

and 9 percent were c lass i f ied  as seedling and sapling stands. These 

figures r e f l e c t  the fac t  t h a t  most of the forested land has been 

heavily logged. 

(b) Mixed conifers and 

Hardwoods - Twenty-six percent of dl fores t  stands were grouped as 

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

s o i l s  on a l l  topographic s i t e s .  Some stands were dominated by redcedar, 

some by lob lo l ly  o r  Virginia pine, some by other species. Due t o  only 



minor differences between p lo ts  these species were lumped together 

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

lob lo l ly  pine a re  shown in  Figure B3-1. Since the stands a r e  s m a l l  enough 

tha t  no p lo ts  were located in  them, however, they a re  not included as 

a separate type.) 

In  general, logging was much 

less intense in  these mixed stands. Tventy ~ e r c e n t  were in  la rge  saw- 

timber and 60 percent were in  small sawtimber, while only 20 ~ e r c e n t  were 

pole size.  

( c )  Oak-hickory --Twenty-six 

percent of  t h e  forested land was c lass i f ied  i n  t h e  oak-hickory tyne. These 

stands consist  of oaks and hickories with the  more common associates 

including sweetgum. black locust ,  and sugar maple. Stands a r e  found on 

moderate t o  well drained s o i l s  on the  high te r races  and h i l l y  slopes. 

Tventy percent of the  stands were in  la rge  sawtimber, 30 percent were i n  

small savtimber, 40 percent were in  pole s i ze  timber, and 10 percent were 

in  t h e  seedling and sapling stand size.  

(d )  Black locust - Eleven 

percent of a l l  wooded stands were c lass i f ied  a s  black locust.  These were 

found on t h e  lower slopes and terraces  on w e l l  drained so i l s .  Half of 

t h e  stands were i n  pole s i ze  timber vh i l e  the  remining  half  were s p l i t  

equally between small sawtimber and seedlinu-saaling stand sizes.  

( e )  Oak-gum - Eight percent of 

all sampled fores t  stands belonged t o  t h e  oak-p;um type. These stands were 

composed la rge ly  of cherrybark oak, water oak, and sweetgum. The stands 

were confined fo r  t h e  most part  t o  bottomland sites on which drainage was 



poor. Two-thirds of the  stands were c lass i f ied  as small sawtimber and 

one-third were pole s i z e  stands. 

( f )  Broom sedge-lesuedeza - 
Nine plots  representing 32 percent of the open land were c lass i f ied  

as broom sedge-lespedeza. Broom sedge, ser icea lespedeza, and 

assorted other masses dominated the  communities. The average percent 

cover for a l l  species was 94 percent. 

(g)  Ragweed - Eighteen percent 

of the  open land was placed i n  the  ragweed 'community type. Average 

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

dominated the  comunity. 

(4)  Other aquatic l i f e  - The w a t e r  l eve l  

of the  reservoir is managed within a narrow fluctuation l i m i t  of about 

2 f ee t  annually. Due t o  gradual slopes, extensive shallows are 

dewatered during periods of drawdown. These areas provide good habitat  

fo r  species with short  l i f e  cycles such as midges. These areas a re  not 

readily u t i l ized  by long l ived species such as mussels; but sna i l s  may 

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

When a s tab le  pool is maintained, the  

natural r i v e r  flow passes through the  reservoir rapidly so  tha t  suspended 

o r  d r i f t i ng  organisms are  retained i n  the  reservoir fo r  only a short  

time. Embayments and overbank areas protected by islands provide good 

aquatic environments throughout the  year. The most s tab le  shoreline 

habi tat  and environment i s  i n  the  zones of embayments o r  along channels 

and islands v i t h  steep slopes. 

The organisms found i n  the  v ic in i ty  of  

the  Bellefonte s i te  are l i s t e d  and described i n  Appendix ~ 4 .  



10. Historical and archeolo~icsl significance of 

the site - Adjacent to the plant site is the location of the f 0 m W  

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

Plan of Historic Preservation and the site is being processed for 

nomination to the National Re~ister of Historical. Places. A n  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 tb be preferred, 

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

important sites. Should this mute be chosen, TVA vill 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 

t o m  site has been proposed. A research proposal has been submitted to 

TVA by the University of Alabama at Birmingham. It proposes the under- 

taking of an archeo1oe;ical 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 investiflation are being completed. Also, TVA 



has agreed toevaluate, in consultation with the Alabama State 

distorical 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 

Archeolow, 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 suwey sites, 

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

investigated. 
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Table 1.2-1 

AIR T E m m A m  DATA* - 
Scottsboro, Alabama 

&an 
Mean Daily Daily Highest 

Monthly Nlaximum Minimum Temp. 
Month (O F) (O F) (0 F) (0 F) 

aria snd 
Abwe Below -- 

Dee ember 43.2 53.7 32.5 80 
J='=w 42.7 53.4 32.2 81 
Februsry 43.9 55.1 33.1 80 - 

Winter 43.3 9.1 32.6 81 

Msrch 
A p r i l  
MaIY 

Spring 60.3 72.6 47.9 98 

June 
July 
August 

September 72.7 84.9 60.3 108 
October 61.5 74.8 48.3 
Nwember 50.3 62.9 37.6 

96 
84 

Fall 61.5 74.2 48.7 108 

*~limatography of the United States No. 86-1; Bcennial Census of the 
United States Climate; Climatic Sununary o f t h e  United States - Supplement 
for  1951 through 1960, Alabsma. Period of Record, 76 Years (1885-1960). 



Table 1.2-2 

PRECIPITATION DATA* 

Scottsboro, ~la.bama** 

Extreme Extreme Maximum 
bkmthly Mrmthly Monthly in Average No. of 
Average Min.lrmun 24 Hrs. DBJ's With 0.01 

Month ('Inches) (Inches) (Inches) (Inches) Inch or More 

December 
Jarmary 
February 

March 
April 
&Y 

June 
July 
August 

September 
October 
Nwember 

Winter 17.24 30 

Fall  10.55 21 

*Precipitation i n  the Tennessee River Easin, TVA, Division of Water 
Control Planning, Qdraulic Data Branch; period of record,montlily data 
for 35 years (1935-1969). 

.. .t . a ~ ~ n l  \:catIir?r Service Cooperrttive Station. 



Table 1.2-3 

Month 

January 
February 
March 
April 
Moy 
June 
July 
August 
September 
October 
November 
December 

Annual 

SNOWFALL DATA' 

Scottsboro, Alabama 

Monthly 
Average 
(Inches ) (1)  

T 
1.9 
0.3 

0 
0 
0 
0 
0 
0 
0 
T 
T 

Monthly 
Aver age 
( 1nches ) ( 2 )  

1.1 
1.1 
0.1 

0 
0 
0 
0 
0 
0 
0 

0.1 
0.k 

Monthly 
Maximum 
( (1)  Inches) 

T 
10.0 

3.0 
0 
0 
0 
0 
0 
0 
0 
T 
T 

* Climatography of the  United States  No. 86-1; Decennial Census of t h e  
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 (1893-1960). 



Dec . 
Jan. 
Feb . 

Mar. 
April 
Msy 

June 
July 
Aw. 

Sept . 
Oct. 
Nov . 

Table 1.2-4 

HEAVY FOG* -- 
Chattanooga, Tennessee 

1931-1972 

Winter 

spring 

Summer 

Mean No. of Days 
With Heavy Fog* 

Annual 36 

*:,ocnl Cliriutologicdl Data with Comparative Data, 197.2, Chattanooga 
Tennessee, TJ.2. Department of Commerce, ilational !?eather Service. 

**lleavy fog i s  defined as fog reducing the kisibil ity t o  114 mile or lees. 



Table 1.2-5 

Pasquill  
S t ab i l i t y  Class 

PERCENT OCCURRENCE OF ATMOSPHWIC STABILITY' 

Bellefonte S i te  

G 

Total 

Vertical  
Temperature 

AT < 1.9°~/1~GT.  

Percent 
Occurrence 

*Extrapolated from: 

1. Widows Creek annual wind direct ion and wind speed frequency 
data  (1968-70) Prom the  Valley meteorological s ta t ion .  

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

3. Sequoyah jo in t  frequency dis t r ibut ion data (April 2,  1971- 
March 31, 1972) for  wind direct ion,  wind speed, and Pasquill  
s t a b i l i t y  classes A-G. 

4. Joint frequency d is t r ibu t ion  data (May 12-July 31, 1972) for  
wind direct ion,  wind speed, and Pasquill  s t a b i l i t y  c lasses  
A-G f r o m  t h e  temporary meteorologicat f a c i l i t y ,  Bellefonte 
s i t e .  



Table 1.2-6 

PERCENT OCCURRENCE OF WIND SPEED 
FOR ALL WIND DITECTIONS* 

STABILITY CATEGORY A 

c Bellefonte S i t e  

Wind Wind. Speed (m%/h) 
1)irection 0.0-0.5 0.6-3.4 3.5-7.4 7.5-12.4 212.5 - - Total 

N 
NNE 
NE 
ENE 
E 
ESE 
SE 
SSE 
S 
SCW 
SW 
WSW 
W 

Total  0.14 1.24 0.76 .0.31 0.05 2.50 

*Ext.rapoLated from: 

1. Widows Creek annual wind direct ion and wind.speed frequency data 
(I%@-70) from t h e  Valley meteorological s ta t ion .  

2. Sequoyah wind direct ion and wind speed frequency data  (April  2, 19V- 
March 31, 1972 1. 

3.  Sequoyah joint  frequency d is t r ibu t ion  data (April  2,  1971-March 31, 
1972) for  wind direction, wind speed, and Pasquill  s t a b i l i t y  classes 
A-G. 

4. Bellefonte Joint frequency d is t r ibu t ion  data  (May 12-July 31, 1972) 
for wind direction, wind speed, and Pasquill  s t a b i l i t y  classes A-G 
from t h e  temporary meteorological f a c i l i t y .  



Table 1.2-7 

PERCENT CCCURRENCE OF WIND SPEED 
FOR ALL WINJJ DIRECTIONS* 

STABILITY CATEGORY B 

Bellefonte S i t e  

Wind Wind Speed (mi/h) 
i~ i rec t ion  0.0-0.5 0.6-3.4 3.5-7.4 7.5-12.4 212.5 - Total 

N 0.21 0.35 
NNE 0.14 0.07 
NE 0.07 0.46 0.28 0.07 
ENE 
E 0.14 
ESE 
SE 
SSE 
S 
SSW 0.7 0.16 
SW 0.09 0.16 0.14 
WSW 
W 

Total 0.07 0.90 1.04 0.72 0.07 2.80 

*Extrapolated from: 

1. Wjdows Creek annual wind direction and wind speed frequency data 
(1968-70) from the Valley meteorological s ta t ion .  

2. Sequoyah wind direct ion and wind speed frequency data (April 2, 197l- 
March 31, 1972). 

3. Sequoyah joint  frequency dis t r ibut ion data (April  2, 1971-March 31, 
1972) for  wind direct ion,  wind speed, and Pasquill  s t a b i l i t y  classes 
A-G. 

4. Bellefonte joint  frequency d is t r ibu t ion  data (May 12-July 31, 1972) 
fo r  wind direction, wind speed, and Pasquill  s t a b i l i t y  classes A-G 
from the  temporary meteorological f a c i l i t y .  



Table 1.2-8 

Wind 
llirection 

N 
NNE 
NE 
Em 
E 
ESE 
SE 
SSE 
S 
ssw 
SW 
WSW 
W 
WNW 
Nh' 
NNW 

PERCENT OCCURRENCE OF WIND SPEED 
FOR ALL WIND DIRECTIONS* 

S t a b i l i t y  Category C 

Bellef onte S i t e  

Wind Speed (mph) 
0.0-0.5 0.6-3.4 3.5-7.4 7.5-12.4 - a2.5 T o t a l  - 

Total 0.06 0.9 1.44 1.57 0.10 4.07 

*Extrapolated from: 

1. Widows Creek annual wind direction and wind speed frequency data  
(166-70)  from the  Valley meteorological s ta t ion .  

2. Sequoyah wind direct ion and wind speed frequency da ta  (April  2, 1971- 
March 31, 1972). 

3. Sequoyah joint  frequency d is t r ibu t ion  data  (April  2, 1971-March 31, 
1972) fo r  wind direction. wind speed, and Pasquill  s t a b i l i t y  c lasses  
A-G. 

4. Bellefonte joint  fsequency d is t r ibu t ion  data  (May 12-July 31, 1972) f o r  
wind direct ion,  wind speed, and Pasquill  s t a b i l i t y  classes A-G from 
the  temporary meteorological f a c i l i t y .  



Table 1.2-9 

PFRCENT WCmRENCE OF WIND SPEED 
FOR ALL WIND DIRECTIONS* 

STABILITY CATEGORY D 

Bellefonte S i t e  

Wind Wind Speed (miih) 
Directios 0.0-0.5 0.6-3..4 3.5-7.4 7 ,542 .4  212.5 - - Total  

N 
rn 
m 
ENE 
E 
ESE 
SE 
SSE 
S 
SSW 
sw 
WSW 
w 
WNW 
NW 
m 

Total 0.72 8.29 6.93 3.16 0.37 19.47 

*Extrapolated from: 

1. Widows Creek annual wind direct ion and wind speed frequency data  
(1968-70) from the Valley meteorological s ta t ion .  

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

3 .  seqwyah joint  frequency d is t r ibu t ion  data (April  2, 1971-March 31, 
1972) for  wind direct ion,  wind speed, and Pasquill  s t a b i l i t y  classes 
A-G. 

4. Bellefonte joint  frequency d is t r ibu t ion  data (May 12-July 31, 1972) f o r  
wind direct ion,  wind speed, and Pasqui l l  s t a b i l i t y  classes A-G from 
t h e  temporary meteorological f a c i l i t y .  



Table 1.2-10 

Wind 
Direction 

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

Total 

PERCENT OCCURRENCE OF W I N D  SPEED 
FOR ALL WIND DIRECTIONS* 

STABILITY CATEGORY E 

Bellefonte S i t e  

Wind Speed (mi/h) 
0.0-0.5 0.6-3.4 3.5-7.4 7.5-12.4 2 2 . 5  - Total - 

1.99 
4.38 
2.82 
0.81 
0.46 

-&Extrapolated from: 

1. Widows Creek annual wind direct ion and wind speed frequency data 
(1968-70)from the  Valley meteorological s ta t ion.  

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

3. Sequoyah joint frequency d is t r ibu t ion  data (Apri l  2 ,  1971-March 31, 
1972) fo r  wind direct ion,  wind speed, and Pasquill  s t a b i l i t y  c lasses  
A-G. 

4. Bellefonte joint  frequency d is t r ibu t ion  data (May 12-July 31, 1972) for  
wind direct ion,  wind speed, and Pasquill  s t a b i l i t y  classes A-G from 
t h e  temporary meteorological f a c i l i t y .  



1.2-41 

Table 1.2-11 

Wind 
Direction 

N 
NNE 
NE 
ENE 
E 
ESE 
SE 
SSE 
S 
ssw 
SW 
WSW 
W 
WNW 
NW 
Ni'iw 

Total  

PE3CENT OCCURRENCE OF W I N D  SPEED 
FOR ALL WfND DIRECTIONS* 

STABILITY CATEGORY F 

Bellefonte S i t e  

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 

Wxtrapolated from: 

1. Widows Creek annual wind direct ion and wind speed frequency data 
(1968-70) from the Valley meteorological s ta t ion.  

2. Sequoyah wind direct ion and wind speed frequency data (April  2, 1971- 
m c h  31, 1972). 

3. Sequoyah joint  frequency d is t r ibu t ion  data (April 2, 1971-March 31, 
1972) f q r  wind direct ion,  wind speed, and Pasqui l l  s t a b i l i t y  c lasses  
A-G. 

4. Bellefonte joint  Prequency d is t r ibu t ion  data (May 12-July 31, 1972) for 
wind direct ion,  wind speed, and Pasquill  s t a b i l i t y  c lasses  A-G from 
the temporary meteorological f a c i l i t y .  



Table 1.2-12 

ERCEhT OCCilRRENCE OF WIhT SPEED 
FOR ALL 'VIM) DIRECTIONS* 

STABILITY CATEGORY G 

Bellefonte S i t e  

Wind Wind Speed (mi/h) 
Direction 0.0-0.5 0.6-3.4 2.5-7.4 7.5-12.4 212.5 Total  

N 
NNE 
N.E 
ENE 
E 
ESE 
SE 
SSE 
S 
ssw 
SW 
WSW 
W 
WNW 
NW 
NNW 

Total  0.80 lo.  42 9.15 

* Extrapolated from: 

1. Widows Creek annual wind direct ion and wind speed frequency data 
(1968-70) from t h e  Valley meteorological s ta t ion .  

2. Sequoyah wind d i rec t ion  and wind speed frequency data  ( ~ p r i l  2, 1971- 
March 31, 1972). 

3. Sequoyah joint  frequency d is t r ibu t ion  data (April  2, l 9 n - W c h  31, 
1972) for  wind direct ion,  wind speed, and Pasqui l l  s t a b i l i t y  c lasses  
A-G. 

4. Bellefonte joint  frequency d is t r ibu t ion  data  (Nay 12-July 31, 1972) 
f o r  wind direct ion,  wind speed, and Pasqui l l  s t a b i l i t y  c h s s e s  A-G 
from the  temporary meteorological f a c i l i t y .  
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Table 1.2-15 

:In.QeJZi?Y OF OBSERVED TAILRACE WATER TET-PEMTURE DATA - --- - - 
(Weekly Obsermtions) 

Nickajack D m  
1968-71 Records 

Maxinum Aveme 
of the of th; 

Four Weekly Four weem 

Guntersvllle Dam 
1967-71 Records 

Naximum Averane 
of the of the 

Five Weekly Five WeeWv 



Table 1.2-16 

WATER SUPPLIES W I T H I N  20-MILE RADIUS OF PROPOSED PLANT SITE AA'D - 
SUPPLIES T-I FROM TE2iNESSEE RIVER BETWEEN NICKAJACK AND GUNTERSVILLE DAMS 

Approximate Estimated 
Distance Population Average 

Water Supply From Si te* Served Daily Use Source 

Public Supplies Miles Gallons 

1. Alber tvi l le  

2. Arab 

3. Bridgeport 

33.6 23,045 3,250,000 Surface (TRM 360.8) 
Short Creek embqy- 
ment (mile 2.4)  

36.8 12,620 750,700 surface (TRM 356.0) r 
Browns Creek embay- y 
ment (mile 0.8) and & 
Ground, Wells 

21.6 3,132 310,000 Surface (TRM 413.6) 
and Ground, Spring 

4. Camp Maranatha 14.3 68 6,000 Ground, Wells 

5. Christ ian Youth Camp 23.8 125 6,200 Surface (TRM 368.2) 

6. F l a t  Rock Elementary School 12.6 280 7,000 Ground, Wells 

7. Grant 3,116 174,000 St~rface (TRM 351.8) 
Honeycomb Creek 
embayment (mile 5.1) 

* R a d i a l  distance t o  a l l  supplies except those t h a t  take water d i r ec t ly  t he  Tennessee River which are  shown 
as r i v e r  mile distance from 392.0. 



Table 1.2-16 (continued) 

Approximate Estinat ed 
Distance Population Average 

Water Supply From Site* Served Daily Use Source - 
Public Supplies - Miles Gallons 

8. Grove Oak Junior High School 19.7 165 4,100 Ground, h'ells 

9. Guntersville 34.0 6,580 1,249,000 Surface ( ~ 1  358.0) 
38.2 and Surface (TRM 

356.0) - Browns Creek 
embayment (mile 2.2) 

10. Hollywood 3 . 4  485 40,000 Ground, Wells 

11. Ider High School 13.5 1,044 26,100 Ground, Wells 

12. Limrock Junior High School 15.7 70 1,800 Ground, Wells 

13. New Prospect Elementary School 18.4 100 2,500 Ground, Wells 

14. North Jackson Hospital 16.3 87 14,500 Ground, Wells 

15. North Sand Mountain High School 19.5 508' 12,700 Ground, Wells 

16. Pisgah 4.2 385 35,000 Ground, Wells 

17. Sand Mountain Water Authority 9.9 8,174 546,000 Surface (TRM 382.1) 

18. Scottsboro 6.2 11,000 3,500,000 Surface (TRM 385.8) and 
16.6 Surface (!EX4 377.4), 

North Sauty Creek 
embayment (mile 2.0) 

19. Skyline Elementary School 14.2 37 0 9,200 Ground, Wells 

*Radial distance t o  a l l  supplies except those tha t  take water d i r ec t ly  from the  Tennessee River shich a re  shown 
a s  r iver  mile distance from 392.0. 



Table 1.2-16 (continued) 

Approximate Estimated 
Distance Population Average 

Water Supply From Site* Served Daily Use Source 

Public Supplies 

20. Stevenson 

M a  Gallons 

11.7 1,600 117,000 Ground, Wells 

21. South Pit tsburg 26.0 4,820 528,000 Surface ( m ~  418.0) 

-22. Ten Broeck Junior High School 19.8 131 3,300 Ground, Wells 

Indus t r ia l  Supplies 

1-1. Butler Rubber Co., Inc. 

2-1. 0. K. Tire and Rubber Co. 

I-' 

33.2 - 250,000 Surface (TRM 358.8) $ 
Big Spring Creek r 

Co 
embayment (mile 1.7) 

33.5 - 300,000 Surface (TRM 358.5) 
Polecat Creek embayment 
(mile 1.0) 

3-1. Monsanto** (under construction) 27.0 - - surface (TRM 365) 

4-1. Widows Creek Steam PlantW* 15.6 465 1,573X10 s u r f a c e ( ~ ~ ~ 4 0 7 . 6 )  

Radial distance t o  a l l  supplies except those tha t  take water d i r ec t ly  *om the  Tennessee River which a re  shown 
as  r iver  mile distance from 392.0. 

**Water supply i s  also used for  potable water within t he  plant.  



Table 1.2-17 

'PAYTIAL LIST OF A2uATiC MACROPHYTES NEAR TH3 PROPOSED BELLEFONTE 

NUCLEAR P L W P  SITE. GUNTERSVILLE RESERVOIR 

Scientific Nane 

Myriophylium spicatum 
Ceratophyllum aesersum 
Potamoueton crispus 
Potmeeton nodosus - 
Najas minor 

pdal~pensis 
Egeria densa 
Elodea canadensis 
Heteranthera 
Chara sp. - 
S a u m m s  cernuus 
Alternanthera philoxeroides 

Scirpus vali dus 
Scimus americauus 
Juncus efrusus 
Hibiscus militaris 
- -- - 

Polygonum saAittatum 
Polygonum hydropi~eroides 
Polygonum pensylvanicum 
Echinodorus cordifolius 
Carex sp. - 
Cyperus psuedovegetus 
Cyperus sp. 
'Qp& latifolia 

pelpusills 
3irodela polyrhiza 
Azolla caroliniana 

Common Name 

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

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 duckveed 
Mosquito fern 

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 
Rnergent 
Emergent 
Emergent 
Emergent 
Emergent 
Rnergent 
Floating 
Floating 
Floating 

m e  list of aquatic macrophytes was compiled from a boat survey 
conducted on September 26, 1972, near the proposed Bellefonte Huclear 
Plant site. The survey included portions of lower Raccoon, Mud, 
and TOM Creek embayments with additional shoreline inspection from 
Sublett Ferry (TRM 390) to Raccoon Creek (TRM 396). This listing 
incluaes the more common emergent submersed, and floating aquatic 
macrophytes but does not include a complete floristic listing. 



NO"$: 

!.Taken from Tectonic Mop of United 

States by U.S. Geological Survey, 

1962. 



NOTE : 
Taken from GEOLOGIC MAP OF THE 
UNITED STATES by the United States 
Gedogical Survey 1932. 
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n Lcst Record = 3.98 

u Wind Speed (mph) 

Station located 19 mi1es NE of Bellefonte 
Site; Elevation 630 feet MSL; Wind 
instrument 44 f e e t  above ground. 

KIND ROSE 
Annual 1971 

UIOOWS CREEK POWER PLANT 
VALLEY METEOROLOGICAL STATION 



L o s t  Record = 1.62 

>lind Speed (mph) 

: o r  locdted 15 i i ~ i ! c s  :lE o f  B e l l e f o n t e  
Si t e ;  I i c v d - , ; o n  1450 fee t  XSL; Wind 
i r i b  t ; - i i i i ~ c ~  t 54 f r e t  al;ove ground. Fiqure 1.2-7 
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Arnual  1971 

NIDOWS CRCEK POWER PLANT 
SAND MOUNTAIN METEOROLOGICAL STATION 
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- S u r f a c e  Water S u p p l y  

A G r o u n d  Water Sunply 
SURFACE WATER SUPPLIES 

TAKEN FROM GUNTERSVILLE 
.":c.t,e: The nutnher a s s o c i a t e d  PESERVOIR AND GROUND WATER 

SUPPLIES WITHIN 20-MILE 
RADIUS OF THE BELLEFONTE S I T E  1 

1 



Figure 1.2-12 

WPULATION DISTRIBUTIOM 
WITAIN 10 M I L E S  

YEAR 1970 



Ffgure i .2-13 
H)rnTIOn DISTRTBVPIOn 

W I T H W  50 MILES 
YEAR 1970 



Figure 1.2-1L 

POPULATION DISTRIBUTION 
WITHIN 10 MILES 

YEAR 2020 



F4gure '1.2- 15 
POlYaLATIOlY DISTR58rnIOEI 

WITHIN 50 MITES 
YEAR 2020 



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 , 

Dower 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 

It6 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 nei~hboring systems with which TVA 

exchanaes 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 a~proxirnately 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 11, 



most of TVA's  generating capacity was hydroelectric. By t ha t  time, 

however, most of the su i tab le  Nydroelectric s i t e s  had been developed, 

and beginning in  1949 substant ia l ly  all of the  capacity increases were 

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

la~ge-sca le  nuclear plants had become feasible ,  and TVA began t o  take 

s teps  t o  add nuclear capacity t o  i t s  system. TVA has &so begun 

providing pumped-storage and gas turbine capacity t o  meet system peak 

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

1973. 

The amount of e l e c t r i c i t y  generated i n  1965 t o  meet customer 

requirements for  power exceeded 74.6 b i l l i o n  kilowatt-hours. By 1970, 

annual e l ec t r i c  generation for  customer needs had reached 92.7 b i l l i o n  

kilowatt-hours. Generating needs are  expected t o  reach 135 b i l l i o n  

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

megawatts o r  more of new generating capacity each year t o  keep up with 

the  rapid increase i n  e l ec t r i c  power usage i n  t h i s  region. 

Estinntes of future TVA loads are prepared by extending 

trends of the past  while taking in to  account changes i n  factors 

affecting use. Loads a re  forecast by a number of geographic and c lass  

of service categories. Redundant methods are  used, where poskible, 

t o  increase forecast  accuracy. Forecasting is preceded by analysis 

and adjustment of h i s to r i ca l  data and background preparation including 

a review of industry conditions, a review of current appliance sa l e s  

and housing t reads,  a study of p ~ s s i b l e  new loads, and other factors  

such as the  outlook for  the  national and regional economy. 



Residential uses are forecast by utilizing published,forecasts 

of nationsl 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 lmom expansion and allowance 

for growth are considered. 

1. Power needs - The TVA power system is a winter 
and summer peaking system vith 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 vhich 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: 



Interchange 
Estimated Delivered 

Peak Demand or Load Served Dependable , Margin 
Per ioL--  F A  System-!Tidl Received-!a? by WA-Ffli Capacity-?fir IIW $- 

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

Summer 1981 27,050 +2,0fiO 29,110 35,774 6,664 22.9 

!.Tinter 1981-02 32,650 -2,060 30,540 36,803 6,913 20.3 

The above power supply projection i s  based on a 

dependable capacity of 1,170 W7 for  each Rellefonte uni t  and on assumed 

commercial operating dates of December 1073 and Sentember 1380. 

The power supply situa%ion fo r  t h e  winter peak ~ e r i o d s  

i n  t h e  interim from ;lanuary lc180 t h r o q h  January lnR2 and t h e  summer 

1980 period are expected t o  be extremely t i p a t ,  even i f  t h e  current projected 

schedules of capacity additions a r e  achieved. Tkese deficiencies a r e  

indicated in  t h e  following tabulation: 

?far i n s  
5 ~ 1 e f i c i n ~  - 

reriods w 1 W a  - - - JW - 
Hinter 1373-8n G,R7h 25.2 4,793 17.6 2,083 

S m e r  1980 6,295 22.7 4,424 15.3 1,871 

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

\?inter 1981-82 7,755 25.4 6,213 20.3 1,545 

T A ' s  desired reserve nargins a r e  determined by u t i l i z a t i o n  of the  l o s s  

of load probabili ty method which has been adapted t o  t h e  charac te r i s t ics  

of t h e  T A  system. "VA's planning c r i t e r i a  requires raaintaining a 

desired reserve marcin within a r e l i a b i l i t y  r i s k  l eve l  of one day i n  

t en  years and any reduction below these margins great ly  increases the 

r i s k  t o  serve firm load. 



2. Consequences - of delays - b y  delay i n  operation 

of t he  Bellefonte un i t s  could r e su l t  i n  the  i nab i l i t y  of t he  TVA system 

t o  adequately meet i t s  obligations &urine the  1970-80 nnd 1980-81 winter 

peak periods and the 1980 summer peak period with t h e  now-scheduled 

::eneratin5 capacity. The t o t a l  consequences of such delays of t he  

Tlellefonte I?~iclear Plant would be deternined by the extent of t'lese delays 

nnd t h e  date when such delays Irere icent i f ied.  

?'he followin? tabulation indicates t h e  amounts by 

vhich reservcs on t h e  'IVA systen w i l l  be inadequate cluring various peak 

1on.d seasons between 1970 nnd 1981, p n s t u l a t i n ~  a delay of 6 months for 

each of the  3cllefonte un i t s  fror. t h e i r  current schedule. ( k  delay 

of un i t  1 resifi ts  i n  an equal delay i n  un i t  2.) 

"he deficicncles shown a r e  baser? on the  assuhption 

t h a t  t he  winter peak occurs i n  ,Tn.nilar,* and the  s m e r  peak occurs i n  

n l ~ ~ ~ t  s ince these a r e  t h e  months having the  higher probabili ty of t h e  

peaks occurring. The winter peak has occurred ns ear ly  as  :Jovember 

end t h e  summer peali a s  ear ly  a s  June. 

T 4  Systen i l e ~ a m t t  rleserve 
Deficiencies fron qesired 'laseins 
The t o  1:nit qelays of 5 "bnths 

a. Pay Dellefonte un i t  delays m u l d  r e su l t  i n  a, serious 
deficiency of narcins available f o r  scheduled maintenance 
f o r  a l l  'IVA  ene era tin^ un i t s  during the  period of delay. 



1.3-6 

The following tabulation indicates the expected reserve 

deficiencies on the IPVA system during various peak load seasons between 

1379 and 1981, postulating a delay of 12 months for each of the Bellefonte 

units from their current schedule. 

TVA System !fegawatt Deficiencies 
from Desired 'fargins Due to 
Unit Delays of 12 Etonths 

lqinter 1979-80 
Sununer 1980 
TTinter 1980-81 
Summer 1981 

Vith 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 1980 peak period since neighboring utilities are sununer 

?caking 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 

TVA1s,generating units would result for the entire period,. 

Deficiencies of the magnitude caused by delays of the 

Uellefonte units must be replaced either by installing alternative capacity 

on the TVA system or importing parer 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. 



































































































































































































































::enerator internal par t i t ion  fac tor  of 1 (once-throu~h steam cenerator) , 

a. condenser a i r  ej 'ector p m t i t i o n  factor  of 2,090 and a decontaminatio~? 

factor  of 100 across t he  a i r  e jec tor  af'ter-condenser and charcoal f i l t e r .  

(h) Feedwater leakage - The 

feedwater leakage re lease estimates a r e  based on a leakage r a t e  of 100 

pounds per day per un i t  during operation with 20 gallons per day per 

un i t  primary t o  secondary leakage. For t he  portion of condensate t h a t  

passes thro~ich the  condensate demineralizers (54 ~ e r c e n t )  , a decon- 

tamination factor  of 1 0  i s  assumed. For a l l  except noble gases, a 

(tecontamination factor  of 10,000 i s  assumed from puddle t o  air. 

Alternative waste treatment - 5. - 
(1) Liquid ~ ? a s t e  disposal a l ternat ives  - '  

The l iqu id  waste disposal system, as  now designed, provides treatlrient 

which reduces releases t o  a l eve l  which i s  a s  low a s  practicable. 

Y~egregation of drains t o  permit recycle of t r i t i a t e d  l iquids  removes 

t h i s  potent ia l ly  major source from t h e  plant eff luent .  The added 

auxi l iary waste evaporator provides fo r  nont r i t i a ted  l iqu ids  and makes 

possible t he  recycle of a s ignif icant  f ract ion of such l iquids .  

The present d e s i ~ n  permits t h e  treatment 

of detercent wastes i n  t h e  event t ha t  radioact ivi ty  concentrations 

'-1 1 exceed 1 0  i .  Rowever, treatment of such wastes i n  an evaporator 

could give r i s e  t o  operationnl problems, such as foaming. .fi_lthoue;h it 

is understood t h a t  detergent waste treatment systems are under develop- 

ment, they a r e  not commercially available at present. TVA w i l l  con- 

s ider  the f e a s i b i l i t y  of i n s t a l l i ng  such 8 system i f  one i s  perfected, 

t a k i n ~  in to  account effectiveness,  space requirements, and cost .  



"he present design reducer re.dioactive 

iirj"i.8. d i s c h a r ~ e s  t o  a leve i  which i p  considered as  low as  practicable.  

( )  ~aseoi l s  waste Gsposa i  a l te rna t ives  - 

A. r,as decay system which arovides a minimm s t o r a ~ e  time of 60 days 

follorrinr: a 60-day f i l l iny :  time has been selected t o  handle gases 

releaser1 from the  reactor  coolant. 

Thc ?allowing a l te rna t ives  t o  t he  gas 

rZecay system have been considered: 

1.. Addition of a recombiner t o  t h e  gas decay system t o  remove 

hydroeen by reaction v i t h  adaed oxygen, thereby increasing 

the  e f fec t ive  storage capacity of t h e  Ras decay system. 

2 .  .kr!dition of a cryogenic d i s t i l l a t i o n  o r  solvent absorption 
, 

system t o  remove noble gases from t h e  dec.ay tank eff luent .  

( a )  Addition of recombiner - 
,,,> ,lie r i r s t  a l te rna t ive  ~rnuld use a recombiner i n s t a l l ed  i n  t h e  gas 

dccay system as shown i n  f i w e  2.11-6. The recombiner would remove 

Iiydro~en from the  gas by react ing it with added oxygen. Since 

l~ydroqen comprises a l a rge  f rac t ion  of t h e  t o t a l  gas, t h e  e f fec t ive  

rlecay time ?or t h e  noble gases would be increased from 60 days t o  

n year or  more. 

Table 2.4-8 shows t h e  effect  

of the  added decay time on the  estimated re lease  from t h e  gas decay 

system. ':he addit i0n.d decay time has l i t t l e  e f fec t  on t h e  t o t a l  

re lease  because t h e  dominant isotope, krypton-85, has a long half- l i fe .  

'i'hc system would not reduce gas re leases  due t o  leakage. 

The in s t a l l ed  cost  of a recom- 

11iner system would be npproximately $~+00,000. Annual operating casts, 









The ecvironmental monitoring Dr0Q;ra.m out- 

l i n e d  herein i s  sut , iect  t o  chanp;e based on c'ontinued evRluation of t h e  

program now being conducted a t  t h e  Browns Ferry and Sequoyah Xuclear 

Plant s i t e s .  Tne proyrm w i l l  be coordinate3 c lose ly  with o the r  agencies'  

programs, such ns t h e .  nationwide. f a l l o u t  sampling and prater a u a l i t y  

networks and t h e  r o . d i o l o ~ i c a 1  hea l th  program of t h e  S t ~ t e  of Alabma. 

The program w i l l  include measurements of 

d i r e c t  g m a  r a d i a t i o n  and sarlpling of s i rborne  r a d i o a c t i v i t y ,  f a l l o u t  

p a r t i c u l a t e  rmt ter , r s i n f  a l l ,  surface  '~reter , well  and public water sup- 

3lies, s o i l ,  vegeta t ion,  n i l k ,  f i s h ,  c l a n s ,  bottorn sediment, plankton, 

aquat ic  macrophytes, and r i v e r  water.  The extent  t o  which various s s o e c t s  

of t h e  program w i l l  be carri.ed out  t akes  i n t o  account d a t a  ava i l ab le  f ron  

o the r  sources; however, t h e  program a s  out l ined i s  se l f - su f f i c ien t .  It 

v i l l  be cont inual ly  evkluated t o  determine t h a t  t h e  most s e n s i t i v e  vectors  

are being s?mpled t o  prooerly evaluate exposure of t h e  w a u l a t i o n .  Con- 

t i n u a l  evaluation a l s o  all-ows planning an e f f e c t i v e  system with respect  

t o  s a m p l i n ~  frequencies,  loca t ions ,  and labora tory  analyses. 

s n ~ e r i c  ~ o n i t o r t n ~  - Ten atmos- ( 2 )  . . - - - - .  

pheric monitorinc s t a t i o n s  have been planned f o r  Bellefonte Nuclear 

Plant .  Two of these .moni tors  w i l l  be ' located on t h e  p l ~ n t  s i t e  i n  t h e  

two quadrants of  rea ate st wind freq.uency. On? add i t iona l  s t a t i o n  w i l l  

be placed at t h e  point  of maxim. predic ted  o f f s i t e  concentrat ion of 

radionuclides i f  t h i s , n o i n t  v a r i e s  s i g n i f i c a n t l y  f ron  present  proposed 

locations. S i x  other s t a t i o n s  w i l l  be loca ted  at p e r i n e t e r  areas out  

to 1 0  miles. These s t a t i o n s  w i l l  be instrumented and d a t a  w i l l  be t c f e -  

ae te red  i n t o  t h e  con t ro l  room. Generally these  s t a t i o n s  w i l l  be located  

i n  o r  near t h e  more densly populated a reas  within 1 0  miles of t h e  a l a n t  



i n  those quadrants h a v i n ~  the  mea te s t  wind frequency on en annual bas i s  

(see f igure  2.4-8). 30 other monitors t r i l l  be located a t  distances 

out t o  20 miles. These remote monitors w i l l  be used as control  o r  base- 

l i n e  s ta t ions .  Samples of a i r ,  rainwater, and heavy pa r t i c l e  f a l l ou t  

. , r i l l  be collected routinely as  indicated i n  T,zl>le 2.4-9. 

7 e  xtmosphere w i l l  be sampled fo r  t r i t i um 

a t  the  3ellefonte iTuc1ea.r ?lent. ' T A  has recently tes ted  s w . ~ l i n c  

~iethods,  an(? ?lans have been -3de t o  incorpornte t he  sampling apparatus 

i n to  both the  l oca l  and one of t h e  remote monitoring s ta t ions .  

( 1 )  ' ?erres t r ia l  yonitorin,? - S m ~ l e s  of 
I__- - -.--.--_I_-.- 

n i lk ,  veyr?ts.tion, s o i l ,  priv9.t.t ?*ell  tmter,  and ?ublic water su??lies 

? r i l l  i n  collected within R ?r)-q!le radius of t%e nlant.  ' kv i romenta l  

i:;1mn rsil.in+,jon leve ls  , 5 1 3 .  he -epsilred ~ i t i l i z inp :  t%emolm.inescent 

~~os ime te r s  on x 5Q0-foot ?rid s d t 5 i n  t he  a lan t  boundaries and a t  each 

o f f s i t e  n . i r  monitorinp, s ta t ion.  A t  l e a s t  two dosimeters t r i l l  be 

placed a t  t he  locations of hir!;cst v e d i c t e d  ground l eve l  conc.entra- 

t ions .  n..ll d.osimeters r r i l l  ?I? Ic% i n  the  f i e l d  for  three months. 

' ' l l lc  t i l l  be collected monthly from 

r,elcct.cd rl.n.iry farrls, imeilistc1:- surround.in.: t he  nlant ,  and. "om 

?.Libl-ic nupplles 3y ?urchas in~  quant i t ies  fro? food s tores  i n  the  

! "!? :.,rc,z. .le samples - . r i l l  be analyzed. for  specif ic  r ;ama-e~i t t inr :  radio- 

nucli?cs an(!, radiocherrlicn.lly, f o r  ?.r--$? and qr--90 . .4?ter the  ~ l a n t  

her;ins oyercttion, during the  seasons t h a t  animals nroducin~  n i l k  fo r  

human consum~tion a re  on pasture, samples of f resh 12ilk 7 6 . 1 1  be 

obtained. ~.ree!:Jy and analyzed fo r  1-131 content. During 3eriods of 

nonthly r?il!c: namplinz, i f  an increase i n  1-131 content i s  detected i n  

other c r i t i c a l  vectors such as vey;etation, the  frequency of mill-. 

smpliny: s r i l l  be increased. 
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