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S U M W t Y  AND CONCLUSIONS 

This F i n a l  Environmental Statement was prepared by the U.S .  A t o m i c  
Energy Comrmission, Directorate  of Licensing. 

1. This act lor ,  is administrative.  

2.  The proponed ac t ion  is t h e  issuance of construction permits t o  the 
TeMe88ee Valley Authority for t h e  construction of the BelPefonte 
Nuclear P lan t ,  h i t s  1 and 2 lo.:ar,ed on t h e  Tennessee River !n 
Jackson County, Alabama (WckaC No,. 50-438 and !io-439). 

The Bellefonte Nuclesr Plant will employ two i d t n t i c a l  pressuri tcd  
water reac tors  to produce 3600 rPegavat:s thermal (Malt> each. A 
steam turbine-generator w i l l  use t h i s  heat t o  provide 1 2 2 1  We 
(net)  of e lectr ical  power capacity.  A destgrr power l eve l  of 
3763 Wt,  1269 MWe (net) ,  is ant ic ipated a t  a f u t u r e  da t e  and is 
considered i n  the assessaenta contained in t h i s  statement. The 
exhaust steam w i l l  be cooled by natural-draf t  cooling towers with 
water obtei ,ed fro& the Tennessee Rlver . 

3. Suramrry of environmental impact and adverse e f fec t s :  

a. 

b. 

e. 

d.  

The b io ta  in the water taken frat3 the reservoiz w i l l  be 
k i l l e d  upon passage through the  p i a n t .  Tf coulfng water is 
taken from the shore region as presently planned, a Parje 
number of  ichthyoplankton and m a l l  fish will b e  dcstroyek!.  
(Section 5 . 4 . 2 . 2 )  

The design of the thermal discharge f o r  t h e  plant has not been 
fdnalized;  however, v f t h  the assrrrPptlrJn t h a t  a wel ldes igned  
multfport  submerged j e t  d i f f u s e r  will be used, preliminary 
studies ind ica te  that the adverse h p i l C t s  will be mall. 
(Section 5 . 4 . 2 . 3 . 1 )  

Dischargt of chemicals w i d 1  not crea te  a hazard. Biocide usage 
in the  p l a n t  has not beer. c o a p l a t d y  f o m l a t e d ;  h e n  these 
d e t a i l 8  are complete, technical spec i f ica t ions  will be w l c t c n  
eo assure t ha t  allowable concentrations are not exceeded. 
(Sectfoa 5 . 4 . 2 )  

No significant environratntal impacts are ant ic ipr ted  from 
rwrwrrf. operat ional  releases of radioactive oipteriols. The 
estlaatd does t o  the public within 30 mile8 f r a t  operation 
of t he  plant is about 2 PYn-rwdveiw, less tkm the notcaal 
f luc tua t ions  i n  tk 144 ,OpA arrn-reaas/year background dose 
t h i s  population would received. (Section 5 . 3 )  
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e. Thc operat ion of t h e  generaring u n i t s  w i l l  consume nuclear 
fuel . ,  U 0 and produce raa ioac t ive  wastes. The transporta- 
t i on  of3t& f u e l  and of the wastes w i l l  resul t  i n  a dose 
fapact  of 1 4  man-remiyear t o  the po?ulation within and 
beyond t h e  SO-mile radius  from t h e  plant .  (Section 5.3) 

f .  The publ ic  r i s k  associated w i t h  acc identa l  rad ia t ion  exposure 
is small. (Section 7 )  

Land use for  tha 1500-acre s i t e  is  prinrarily ag r i cu l tu re  and 
fo re s t ry .  About 150 ac res  w i l l  be removed from n a t u r a l  produc 
t i o n  where buildinge, perking l o t s ,  roads, e tc . ,  are b u i l t ,  
although about 400 acres w i l l  bz dis turbed.  Because of 
exclueion rcquirereents, t he  pas t  use of the  land for  farming 
vi11 change. (Section 4.1) 

‘and needed fo r  new right-of-way easements t o  construct  and 
c , e r a t e  the  7 3  miles of transmission l i n e s  is  about 1550 
acres. O n l y  about 775 acres t h a t  are i n  woodland w i l l  have a 
s i g n i f i c a n t l y  changed “ ~ s e  because a l l  o ther  land, except f o r  
a c t u a l  area used by the  rowers and pewenent access roads, 
can continue i n  past use. (Section 4.1) 

h It is not  an t ic ipa ted  t h a t  t he  adverse s o c i a l  impacts w i l l  be 
la rge .  Me appl icant  s ta tes  t h a t  i t  w i l l  take mi t iga t ing  
action and a id  l o c a l  p o l i t i c a l  bodies should a need a r i se .  
individual  diaplaceaents  from the s i t e  and surrounding ate8 
are expected t o  be few.  (Sections 4 . 3  and 5 . 5 )  

L Turbidity and s i l t a t i o n  r e s u l t i n g  from s o i l  erosion and 
dredging m y  harm aquat ic  organisms. This t u rb id i ty  and 
s i l t a t i o n  can be kept t o  a mintmum with good construct ion 
p rac t i ces .  (Sections 4 . 2  and 6.2) 

1. There w i l l  be some erosion of the s o i l  on s i t e  and on the  
transmission l i n e  rights-of-way. The clear ing of vegetation 
on rights-of-way may not be benef ic ia l  eo wi ld l i f e .  I f  
broadcast appl ica t ion  of herbicides  I s  used, t h e  p o s s i b i l i t y  
of untnuended damage t o  vegetat ion and fauna exists. 
(Sccticns 4.1, 5.4, and Appendix 13) 

it The two 500-foot natural-draf t  cooling towers w i l l  become a 
dominant landscape fea ture .  Ground fog on Sand Mountaiv 
Plateau from the  operation of the  cooling towers may occur 
one or two days per year; icing frequencies w i l l  be less 
than for fogging. (Section 5.4.1) 
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T e r r e s t r i a l  vegetation, animal and microbial communities 
m y  be a l te red  by cooling-tower operation because of increased 
mois ture ,  decreased incomdng so la r  radiat ion o r  chemicals 
contained i n  d r i f t .  However, such e f f e c t s ,  i f  they occur, 
may not be measurable. (Section 5.4.1) 

4. Pr inc ipa l  a l t e r n a t i v e s  considered: 

a. Alternat ive sites 
b. Alternat ive f u e l s  
c. Heat d i s s ipa t ion  f a c i l i t i e s  
d .  Cooling-water intake design and locat ion 
e. Transmission l i n e  routes,  construction, and maintenance 
f .  Site access 

5 .  The following Federal, State and l o c a i  agencies were requested t o  
comment au the Draft  Envirorjnental Statement: 

Advisory Council on Histor ic  Preservation 
Department of Agriculture 
Dcpartaent of the A m y ,  Corps of Engineers 
Department of Comerce 
Department of Health, Education and Welfare 
Department of Houeing and Urban Development 
Department of the In t e r io r  
DeparSment of Traneportotion 
&nvironmantal Protectlon Agency 
Federal Power Coumiasion 
Alabama Department of Conservation and Natur 1 Rea 
Alabama Development Office 
Alabama S t a t e  Board of Education 
Alabaam W s t o r i c a l  Commieelon 
Alabama State Department of Public HealLh 
Top of Alabama Region& Council of Governrpents 
Alabama Water Improvement Conrmiesion 
Gaorgia OZfice of Planning and Budget 
Tenneesee Off ice  of Urban and Federal Affaire 
Tennessee Department of Public Health 
Mayolr of the C i t y  of Hollywood, Alabama 
Mayor of the C i t y  of Scotteboro, Alabama 
Board of Education, Jackson County 
Board of Education, C i t y  of Scotteboro 

u r c  6 

6 .  The Final Enviroumentai S t a t e "  was made avai lab le  t o  the  public, 
t o  t h e  Council on Environmental Quality, and to the  qemcies noted 
above fa June 1974. 
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7.  On the basis cf t h e  analysis  and evaluation set fo r th  i n  t h i s  state- 
ment, a f t e r  weighing the environmental, economic, technical and 
o the r  ben.?fFts of t h e  Bellefonte Nuclear Piant  against  environmental 
and o the r  c o s t s  and considering ava i lab le  a l t e rna t ives ,  i t  is  
concluded t h a t  the act ion cal led €or under the National Environ- 
m e a t a l  Policy P.ct of 1969 (NEPA) and Appendix D t o  10 CFR Par t  50 
is t h e  Issuance of a construction permit fo r  the f a c i l i t y  subject  
Lo the  following conditions fo r  t h e  protectron of the  environment. 

a .  An approved one year sampling program, as o,rtlIned i n  
Sect ion 5 . 4 . 2 . 5  and 6.2.1.1 w i l l  be Implemented t o  o b t a i n  
da t a  necessary f o r  assessment of the s ignif icance of t h e  
l o s s  of icthyoplankton through entrainment in t h e  proposed 
intake.  

b.  P r io r  20 commencement of construction ac t iv i t ies  which wmld 
foreclose options f a r  a l t e r n a t e  intake designs and/or locat ions,  
t he  da t a  r e su l t i ng  frcnn the program specif ied i n  (a) above 
s h a l l  be s u h i t t e d  t o  the s t a f f  for review and s h a l l  fonn the 
bas i s  f o r  a f i n a l  decision on the acceptab i l i ty  of the  proposed 
intake.  Key decision points  w i l l  be: 

(1) Five percent loss of icthyoplankton, below which the  impact 
w i l l  be judged ins igni f icant  and the  proposed in take  
acceptable, and 

(2) Twenty-five percent l o s s  of icthycplankton, above which 
the  l o s s  w i l l  be judged unacceptable and require  redesign 
or re loca t ion  of the in take  t o  minimize impact. 

Es t iva tes  ranging between 5 percept and 25 percent w i l l  be 
subjected t o  intensive evaluation and a decls ion concerning 
in take  acceptab i l i ty  w i l l  be made on the  bas i s  of severity of 
impact on key species,  absolute  magnitude of loss, c h z r a c t e r i s t i c s  
of entrained population, an.d other  such f ac to r s  having a 
bearing on impact s ignif icance.  

c .  The appl icant  s h a l l  not u s e  t he  broadcast appl icat ion of 
herbicides  on the right-of-way cuvered unaer Step One (Section 
3.3) of t he  transmission l i n e  construction plan, (Section 
5.4.1 and Appendix B). 

The appl icant  s h a l l  conduct s tud ie s  which w i l l  assess the  
impacts of var ious a l t e r n a t i v e  methods of transmission l i n e  
construct ion and maintenance, and p r io r  to any construct ion of 
Steps Two and Three (Section 3 .3 ) ,  the appl icant  s h a l l  submit (1) 
f o r  s t a f f  evaluation the r e s u l t s  of these s tud ies  and (2) an up- 
dated vers ion of its proposed c lear ing  and maintenance methods 
f o r  s t a f f  approval. This submittal  should include ana lys i s  of 
cos t  experience f ac to r s  as w e l l  as environmental impacts such 
a s  the  e f f e c t s  on vegetation, w i l d l i f e  and s o i l  s t a b i l i t y .  
(Sections 4.1.2 apd 9 . 2 . 4 )  
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d .  P r io r  t o  i n i t i a t i n g  construct ion of t h e  discharge f a c i l i t y ,  tne 
appl icant  s h a l l  provide the r e s u l t s  of thermal-hydraulic 
analyt ical  studies and plans f o r  physical  modelling experiments 
t o  be conducted i n  support of the f i n a l  design and loca t ion  
of t h e  plant  cooling water discharge. (Sections 5.4.2.2.1 
and 9 . 2 . : )  

e. The appl icant  s h a l l  take the  necessary mitigatiiig ac t ions ,  
including those summarized i n  Section 4.4 of t h i s  Environmental 
Statemeat, durtng construct ion of the  plant  and associated 
t r a n s d s e i o n  l i n e s  t o  avoid unnecessary adverse envlronmental 
impacts from construct ion a c t i v i t i e s .  

f .  A cont ro l  program s h a l l  be es tabl ishad by the  appl icant  t o  
provide f o r  a per iodic  ravlev of a l l  construction activit ies t o  
assure  t h a t  those a c t i v i t i e s  conform t o  the environmental 
condi t ions set f o r t h  ia the  construct ion permit .  

3. Before -.gaging i n  a construct ion a c t i v i t y  which may r e s u l t  
in a s i g n i f i c a n t  adverse environmental lm;.act t h a t  was not 
evaluated o r  t h a t  is s i g n i f i c a n t l y  grea te r  than t k e t  evaluated 
i n  t h i s  Environmental Statemect, the appl icant  a h a l l  provide 
w r i t t e n  n o t i f i c a t i o n  t o  the  Director  of Licensing. 
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x v i i  

This environmental statememt vas prepared by the  U. S. Atomic Energy 
Comission, D i r e c t o r a t e  of Licea8ing ( t h e  s t a f f )  In accordance with 
t h e  Canmission’s r egu la t ion ,  10 Wit 50,  Appendix D ,  which Implements 
the  requirements of t h e  National Environmental Policy A c t  of 1969 
(NEPA). 

The NEPA states, among other th ings ,  that i t  1s the  cont inuing respon- 
s i b i l i t y  of the  Federal Government t o  use all p rac t i cab le  means, con- 
s i s t e n t  with o t h e r  e s s e n t i a l  cons idera t ions  of na t iona l  po l icy ,  t o  
improve and coord jaa te  Federal  plana,  func t ions ,  progrums, a d  resources 
t o  t h e  end t h a t  t he  Nation may: 

F u l f i l l  the  r e s p o n s i b i l i t i e s  of each generat ion ( ~ 8  t r u s t e e  of 
the  environment fo r  succeeding generations.  

Assure f o r  a l l  Americans safe h e a l t h f u l ,  product ive,  and 
e s t h e t i c a l l y  and c u l t u r a l l y  p leas ing  surroundings. 

A t t a in  t h e  Pridest range of b e n e f i c i a l  uses of t he  environment 
without degradat ion,  r i s k  t o  h e a l t h  o r  s a f e t y ,  or  other un- 
d-z i rab le  and unintended consequences. 

Preserve important h i s t o r i c ,  c u l t u r a l ,  and n a t u r a l  a spec t s  of 
our na t iona l  he r i t age ,  and maintain wherever poshlible, an 
environment which supports  d i v e r s i t y  and v a r i e t y  of i nd iv idua l  
choice.  

Achieve a balance between population and resource use which 
w i l l  permit high s tandards of l i v i n g  and a v ide  shar ing  of 
l i fe ’s  amenit ies .  

Enhance t h e  q u a l i t y  of renewable resources and approach the  
plarlmrrnr a t t a i n a b l e  mcycl ing  of dep le t ab le  resources.  

Puther,  with r e spec t  t o  major Federal a c t i o n s  s i g n i f i c a n t l y  a f f e c t i n g  
the  q u a l i t y  of t h e  hamu environment, Section 102(2)(C) of t h e  NEPA 
c a l l s  f o r  prepara t ion  of a d e t a i l e d  statement on: 

(I)  t h e  environmental impact of t he  proposed ac t ion ;  

(11) any adverse environmental effects which cannot be avoided should 
the  proposal be implemented; 
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{ i i i )  a l t e r n a t i v e s  t o  the proposed a c t i o n ;  

( i v ,  t he  r e l a t i o n s h i p  between l o c a l  short- term u s e s  of man's environ- 
ment and t h e  maintenance a n 4  erihancement of long- te rm p roduc t iv i ty ;  
and, 

(v) any i r r e v e r s i b l e  and i r r e t r i e v a b l e  comi tments  of resources  
which wouid be i3vorved i n  the  proposed a c t i o n  should i t  b e  
implenrented. 

A n  environmental  repor t  accompanies each app l i ca t ion  f o r  a cons t ruc t ion  
permit o r  a full-power opera t ing  l icense .  h publ:: announcement of  t h e  
a v a i l a b i l i t y  c f  the  r epor t  is made. Any c o m e n t s  by i n t e r e s t e d  persons 
on t h e  report are considered by t h o  s t a f f .  In conducting the  r e q u i r e d  
NEPA review, t h e  s t a f f  meets w i t h  t he  app l i can t  t o  d i scuss  i tems o f  
information i n  the  environmental r e p o r t ,  t o  s e e k  new i n f o r m t i f i n  from 
the  app l i can t  t h a t  might be needed f o r  a n  adequate assessment,  and  
genera l ly  t o  ensure  t h a t  t he  s t a f f  has a thorough understanding o f  the 
proposed p r o j e c t .  In  add i t ion ,  tne s t a f f  seeks information from othr2r 
sources  t h a t  w i l l  assist i n  the  eva lua t ion  and v i s i t s  and in spec t s  the 
p r o j e c t  s i t e  and surrounding v i c i n i t y .  kmbers of the  s t a f f  may meec 
with S tace  and l o c a l  o f f i c i a l s  w n o  are charged with p r o t e c t i n g  S t a t e  
and l o c a l  i n t e r e s t s .  On the  b a s i s  of a l l  the  foregoing and o the r  s u c h  
a c t i v i t i e s  or i n q u i r i e s  as  a r e  deemed use fu l  and appropr ia te ,  t h e  s t a f f  
makes an independent assessment of the  cons idera t ions  s p e c i f i e d  i n  
Sec t ion  102(2)(C) of t h e  NEPA and Appendix D of 10 CFR 50. 

This eva lua t ion  leads  t o  the  pub l i ca t ion  of a d r a f t  environmental 
s ta tement ,  prepared by the Di rec to ra t e  of  Licensing, w h i c h  is t h e n  s i r -  
cu la t ed  t o  Federal ,  S t a t e  and l o c a l  governmental agencies  f o r  c e m e n t .  
A sunmary n o t i c e  is publisned i n  tne Federal  Regis ter  of t he  atailJbiLity 
of the  a p p l i c a n t ' s  environmental r epor t  and t h e  d r a f t  environmenral 
s ta tement .  I n t e r e s t e d  persons a r e  requrseed t o  c o m e n t  on the p r o p o s e d  
a c t i o n  and t h e  d r a f t  s ta tement .  

After  r e c e i p t  and cons idera t ion  of c o m n t s  on tne d r a f t  s ta tement ,  t h e  
s t a f f  p repares  a f i n a l  environmental statement, which includes a d i s -  
cussion of ques t ions  and objec t ions  ra ieed  by t h e  c o m e n t s  and t h e  
d i s p o s i t i o n  the reo f ;  a f i n a l  benef i t -cos t  a n a l y s i s ,  which cons iders  and 
ba l a rces  the  environmental e f f e c t s  of t h e  f a c i l i t y  and t h e  a l t e r n a t i v e s  
avai1able  f o r  reducing or avoiding adverse environmental e f f e c t s  with 
t he  environmental ,  economic, t echn ica l ,  and a t h e r  b e n e f i t s  of t h e  f a c i l i t y ;  
and a conclusion as t o  whether--after t h e  environmental ,  e c o n o d c ,  tech- 
n i c a l ,  and o t h e r  b e n e f i t s  a r e  vaighed aga 'as t  environmental c o s t s  and 
a f t e r  a v a i l a b l e  a l t e r n a t i v e s  have been COitSide-ed, ttte ac t ion  ca l l ed  f o r ,  
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s i c h  res2ecr  t a  e n * . - i r m x n t a i  issc?s,  i s  the  i s suance  or d e n i a l  o f  the 
TroFnsed  per-ict O r  l i c e n s e  cr i t s  appropriate c o z d i t i o n i n g  t o  protect 
env ironrevca l  v a l u e s .  iriis f i n a l  e n v i r o x e n t a i  statement and :he s a f e t y  
eval l iayidn reporc prepared b y  the  s t a t f  a r e  submitted to  t h e  Atomic 
S a f e t y  and L i c e x i n g  b a r d  for  i t s  c o r s i d e r a t i o n  in reaching a decision 
on t h s  a p p l i c a t i o n .  

S i n g l e  L ~ s i e s  of LLis s tatement  m y  b e  obtained by w r i t i n g  the Deprrty 
Direc t  for  Reactor Projects, D i r e c t o r a t e  of Licensing,  L'. S .  Atomic 
Energy ~ o m i s s i ~ r , ,  eash ington ,  9. C .  20545. Hr. Gerald L. Dittman is  
the  AEC Envirniiaental Project  Ymager for t h i s  statement. (301-343-6990).  

- -  
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1. INTRODUCTION 

1.1 THE PROFOSED PROJECT 

The Tennessee Valley Authori ty  (TVA) i s  a corpora te  agency of t he  TJnited 
S t a t e s  c r e a t e d  by the  Tennessee Val ley Authori ty  A c t  of 1933.' 
t o  i t s  programs of f lood  con t ro l ,  naviga t ion ,  and r eg iona l  development, 
TVA opera t e s  a power system supplying the  power requirements f o r  an area 
of approximately 80,000 square miles conta in ing  about s i x  m i l l i o n  people. 
Except f o r  d i r e c t  service by TVA t o  c e r t a i n  i n d u s t r i a l  customers and 
Federal  i n s t a l l a t i o n s  w i t h  l a r g e  o r  unusual power requirements ,  TVA power 
is suppi ied  t o  the  u l t i m a t e  consumex by 160 m u n i c i p a l i t i e s  and r u r a l  e lec t r ic  
coopera t ives  which purchase t h e i r  power from T V A .  TVA i s  in te rconnec ted  a t  
26 p o i n t s  w i th  neigh5oring u t i l i t y  systems. 

I n  add i t ion  

The TVA gene ra t ing  system c o n s i s t s  of 30 hydro genera t ing  p l a n t s ,  one 
nuc lear  and 12 fos s i l - fue l ed  steam genera t ing  p l a n t s  now i n  opera t ion ;  
also, gas  t u r b i n e s  are loca ted  a t  two of t h e  steain p l a n t s .  Ir, a d d i t i o n ,  
p o w e r  from the  Corps of Engineers '  duns in t h e  Cumberland River bas in  and 
dams owned by t h e  Aluminum Company of America on Tennessee River t r i b u t a r i e s  
is made a v a i l a b l e  t o  TTIA under long-term con t rac t s .  

The B e l l e f o n t e  Nuclear P lan t  i s  proposed t o  s a t i s f y  i n  p a r t  T V A ' s  obl iga-  
t t o n  t o  supply an ample amount of e l e c t r i c i t y  t o  the  area which TVA se rves .  
The d e c i s i o n  on t h e  gran t ing  of a cons t ruc t ion  permit is scheduled f o r  
February 1975. 

Construct ion is scheduled t o  s ta r t  soon t h e r e a f t e r .  The F i n a l  Safe ty  
Analysis Report w i l l  be submitted t o  the  Atomic Energy Commission (AEC) 
a t  a later d a t e ,  w i th  a reques t  for a u t h o r i z a t i o n  t o  ope ra t e  both u n i t s  
of the  p l a n t  a t  the  designed power level.  Under the  c u r r e n t  schedule ,  
TVA expec ts  to start  loLding nuc lear  f u e l  i n  Unit 1 i n  March 1979. Full- 
power ope ra t ion  of Unit  1 is expected i n  September 1979; Uni.t 2 is 
expected t o  go i n t o  ope ra t ion  i n  June 1980. It should be noted t h a t  
a l though t h e  two u n i t s  w i l l  begin ope ra t ion  a t  d i f f e r e n t  t i m e s ,  t h i s  
environmental  s ta tement  assesses t h e  p l a n t  with both units i n  opera t ion .  

The proposed s i t e  is  loca ted  on a t ract  of land cons i s t ing  of mproximately 
1500 acres on a peninsula  a t  Tennessee River mile (TRM) 392 on t h e  w e s t  
shore  of G u n t e r s v i l l e  Reservoir about six m i l e s  east-northeast  of Scottsboro,  
Alabama. The s i t e  l i e s  on t h e  sou theas t  s i d e  of Browns Valley. 
land-use ac t iv i t i e s  are f o r e s t r y  and a g r i c u l t u r e  ; however, urban-indus t r i a l  
development is planned along Gun te r sv i l l e  Reservoir i n  t h e  v i c i n i t y  of t h e  
s i t e .  

The main 
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The proposed p l a n t  w i l l  have the  following p r i n c i p a l  s t r u c t u r e s  on the  s i te :  
two r e a c t o r  containment bu i ld ings ,  tu rb ine  bu i ld ing ,  a u x i l i a r y  bu i ld ing ,  
service bu i ld ing ,  condenser c i r c u l a t i n g  water  pumping s t a t i o n ,  two d iese l -  
generator  b u i l d i n g s ,  river in t ake  pumping s t a t i o n ,  two na tu ra l -d ra f t  
cool ing towers, transformer yard,  500-kV and 1614'4 switchyards,  and sewage 
treatment f a c i l i t i e s  e Each r eac to r  containment bu i ld ing  houses an i d e n t i c a l  
p ressur ized  water r e a c t o r  designed and manufactured by Babcock & Wilcox. 
The proposed two-unit p l an t  wi13 have a t o t a l  e l e c t r i c a l  generator  nameplate 
r a t i n g  of 2664 megawatts. Figure 1.1 shows t h e  preliminary arrangement 
of these  f a c i l i t i e s ;  however, t he  arrangement may change as design of the  
p l a n t  progresses .  

Heat is r e j e c t e d  from t h e  steam cycle  through a condenser cooled wi th  
r e c i r c u l a t e d  w a t e r .  This water i n  t u r n  is cooled by passage through 
na tu ra l -d ra f t  evaporative-cooling towers , Although the  cool ing system 
is of the so-called closed type, makeup water from t h e  Tennessee River 
CGuntersville Lake) i s  needed t o  r ep lace  water l o s s e s  due t o  evaporat ion,  
d r i f t  and b l o w d m .  

1.2 STATUS OF REVIEWS AND APPROVALS 

A s  a Federal  agency, TVA i s  s u b j e c t  t o  t h e  requirements of the National 
&v i romen ta1  Pol icy A c t  of 1969 (NEPA). I n  addi t ion  to f i l i n g  t h e i r  
Draf t  Environmental Statement, which i s  contained i n  two volumes, TVA 
has submitted i n  response t o  AEC ques t ions  three documents: 

1. TVA Responses t o  AEC'S Comments on Bel le fonte  Draf t  Environ- 
mental Statement - Ju ly  1 2 ,  1973. 

2 .  
Draft  Environmental Statement - O c t .  5, 1973. 

TVA Responses to  Second S e t  of AEC Comments on Be l l e fon te  

3. 
Be l l e fon te  Draf t  Environmental Statement - Oct. 25, 1973. 

Addit ional  TVA Responses t o  Second S e t  o f  AEC Comments on 

In th i s  statemeat t h e  s taff  uses t h e  convention of r e f e r r i n g  t o  TVA's 
o r i g i n a l  statement and th ree  responses a3 t h e  TVA DES, 

I n  add i t ion  t o  meeting the  requirements of NEPA, TVA is a l s o  required 
t o  obta in  a permit under Sect ion 402, National Po l lu t an t  Discharge 
El iminat ion System, of the  "Federal Water Po l lu t ion  Control  A c t  
Amendment of 1972." A t  the  present  t i m e ,  t h e r e  is no app l i ca t ion  f o r  
a permit under t h i s  act .  TVA can f i l e  s epa ra t e ly ,  a t  l e a s t  180 days 
before discharge ,  an app l i ca t ion  f o r  a permi t  allowing discharge from 
t h e  temporary cons t ruc t ion  sewage treatment p l an t .  



1 TOWNCREEK 12 CONDENSATE STORAGE TANKS 
I Y A R D  D R A I N A G E  POND 13 VISITORS 6 EMPLOYEESPARKING 
3 161 K V  SW Y O  14 REACTOR BLDGS 
4 STORAGE YARDS IS  BORATED WATER TANKS 
5 500 K V  SWITCHYARO 
6 INSULATING O I L  TANKS 1 7  ELOWDOWN DISCHARGE 
7 COOLING TOWERS 18 TO DIFFUSERS 
8 TURBINE B L D G  19 GUNTERSVILL: RESERVOIR 
9 SERVICF OFFICE ELDG 20 E R C W PUMPINGSTATION 

16 VISITORS OVERLOOK L ENV D A T h  STATION 

10 FUEL O I L  TANKS 21 ENVIRONMENTAL D A T A  STATION TOWER 
1 1  GENERATOR B L D G  22 i o  H w Y  u s  72 

Fig. 1.1. Preliminary Layout of Bellefonte Plant. From TVA DES. 
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h a d d i t i o n ,  TVA is sub jec t  t o  Executive Orders 115932 and 1l752* and 
Off ice  of Nanagement and Budget C i rcu la r s  A-78 and A-81, r e l a t i n g  t o  the  
prevent ion,  c o n t r o l ,  and abatement of a i r  and water p o l l u t i o n  from Federal  
f a c i l i t i e s ,  as  w e l l  as certain provis ions  of t he  Clean Air A c t  as amended.3 
Also, TVA is s u b j e c t  t o  the  requirements of t h e  Off ice  of Managemen'. and 
Budget Circular A-95 which insure that major generat ing and t ransmission 
p r o j e c t s  are coordinated from the po in t  of view of c o " i t y  impact and 
land use planning with S t a t e  and l o c a l  agencies.  

The TVA has  been consul t ing  with S t a t e  and reg iona l  organiza t ions  since 
January 1971 about t he  p o s s i b i l i t y  of a nuclear  p l an t  a t  t h e  Bel le fonte  
s i te  and its impl ica t ions  on the  development of t h e  area. 

On January 19, 1971, TVA's reg iona l  planning s t a f f  met wi th  the Top of 
A l a b m  Regional Council of Governments (TARCOG) staff t o  d i scuss  the 
sites i n  no r the rn  Alabama which ndght be t h e  l o c a t i o n  for a nuc lea r  p l a n t .  

References 

1. Tennessee Valley Authority A c t  of 1933, 48 S t a t .  5 8 ,  as amende3, 
16 U. S. C. § 831-313 dd. 1970. 

2. 36 Fed. Reg. 8921 and 38 Fed. Reg. 34793. 

3. 42 U. S. C. A § 1357, 1970. 
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2. THE SITE 

The information contained i n  t h i s  s e c t i o n  is l a r g e l y  based on the  IYVA's 
DES. Addit ional  information may be found i n  t h a t  document and the  d t h e r  
r e fe rences  c i t e d .  

2.1 HISTORY 

The Bel le fonte  sLte i s  i n  Jackson County In t he  nu r theas t e rn  corner of 
Alabama. When t h e  county was formed i n  1819, Santa Cave w a s  made t h e  
temporary county s e a t ,  bu t  in 1821 Bel le fonte  was chosen. I n  1850, t he  
county seat w a s  moved t o  Scottsboro,  where i t  has remained.l 

2.2 TOPOGRAPHY 

Figure  2.1 shows t h e  geographical l o c a t i o n  of t he  p l an t  and t h e  Tennessee 
Valley region. The tract of land s e l e c t e d  f o r  t he  Bel le fonte  s i t e  is 
moderately wooded with steep h i l l s  on the  e a s t e r n  por t ion .  The p l an t  
w i l l  be l a c a t e d  west of these  h i l l s .  On t h e  site, t h e  land rises from 
t h e  water s u r f a c e  (normal maximum l e v e l  e l e v a t i o n  595 f e e t  above mean 
sea l e v e l )  t o  a h i l l  crest approximately 800 f e e t .  
River,  t h e  w e s t  escarpment of Sand Mountain rises t o  approximately 
1400 feet. The topographic f e a t u r e s  of t he  s i t e  are shown i n  Fig. 2.2. 

Across t h e  Tennessee 

2.3 GEOLOGY 

The s i te  lies on t h e  southeas t  s i d e  of Browns Valley, which separates 
Sand Mountain on t h e  southeas t  from t h e  rest of the  Cumberland P la t eau  
t o  the  northwest.  Browns Val ley i n  Alabama and i t s  northeastward 
extension in Tennessee -- Sequatchie Valley -- were formed by the  e ros ion  
of an a n t i c l i n a l  s t r u c t u r e  which extends f o r  over 150 m i l e s  from Blount 
Springs,  Alabama, northeastward t o  Crab Orchard, Tennessee. The rock 
strata exposed by t h e  a n t i c l i n e  v a r i e s  from Cambro-Ordovician dolomite 
i n  the  co re  up through Ordovician l imestone;  S i l u r i a n  l imestone,  s h a l e ,  
and Sandstone; Miss i ss ippian  l imestone and shale; t o  Pennsylvanian 
sandstone and s h a l e  on Sand riountain and t h e  Cumberland Pla teau .  

S t ruc tu res  a t  t h e  B e l l e f s n t e  s i t e  w i l l  be founded on Chickamauga l imestone 
of Middle Ordovician Age. Such l imestone s t r a t a  occur along t h e  e n t i r e  
l eng th  of t h e  e a s t e r n  s i d e  of the  a n t i c l i n a l  v a l l e y  and along most of t h e  
western s ide .  

There is no mining of minerals  i n  t h e  site area. S tudies  of p o t e n t i a l  i r o n  
ore depos i t s  i n  t h e  Gun te r sv i l l e  Reservoir area d isc losed  no commercially 
mineable ore .  There is a coa l  s t r ipmine  covering more than two square miles  



Fig, 2 , l .  Location of the Bellefonte Site, From TVA DES, 
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Fig. 2.2. Topographical Hap of the  Site Area. Based on TVA-DEE Map. 
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&out  t en  miles n o r t h e a s t  of t he  s i t e  on the l e f t  s i d e  of the re se rvo i r .  
There is some p o t e n t i a l  fo r  o i l  and gas production i n  t h e  a r s a .  On1 two 

One was nea r  Stevenson and the  o t h e r  near  Bridgeport ,  
p r o d u c t h e ;  however, a comment from t h e  Geological Survey of Alabama t o  
t h e  Alabama Development Off ice  contained this observat ion:  

explora tory  h o l e s  have been d r i l l e d  i n  Jackson County, bo th  i n  1913. s 
Both w e r e  non- 

"It is the opinion of t h e  Alabama Geolsg€cal Survey that t h e  
C a m b r d r d o v i c i a n  sediments which underl ine t h i s  a r ea  do possess  
good p o t e n t i a l  f o r  t h e  production of o i l  o r  gas.'I3 

The development of the  s i te  fo r  nuc lear  power does not prec lude  recovery 
of these poss ib l e  resources .  

2.4 SEISMOLOGY 

The Southern Appalachian seismotectonic  province encompasses the site. 
The nearest l o c a l  quake which had a Modified Merca l l i  i n t e n s i t y  of V, 
w a s  centered f i v e  miles w e s t  of t h e  s i te ,  and the n e a r e s t  known epi- 
cen te r  of a damaging quake (MM VII) w a s  approximacely 50 mi les  south  of 
t h e  site. The maximum i n t e n s i t y  f e l t  a t  t h e  s i te  from t h e  lacter  quake 
w a s  probably no higher than MI I V .  
t h e  maxima i n t e n s i t y  f e l t  a t  t h e  s i te  is probably MM V,  c e r t a i n l y  no 
mre than W VI. 
t o  that f o r  the Sequoyah Nuclear P lan t .4  

I n  t h e  recorded h i s t o r y  of t h e  area, 

The seismic h i s t o r y  of t h e  Be l l e fon te  area is s i m i l a r  

2.5 METEOROLOGY~-~* 

2.5.1 Regional Climatology 

Topography i n  t h e  area of the Bel le fonte  sfte is complex, and can 
r e s u l t  i n  m r k e d  v a r i a t i o n s  i n  l o c a l  wind c h a r a c t e r i s t i c s .  The wind 
p a t t e r n  w i t h i n  the  Tennessee River v a l l e y  i n  t h e  area of t h e  s i t e  is 
d i s t i n c t l y  bimodal, n o r t h e a s t e r l y  down-valley and southwester ly  up- 
va l l ey .  
the year  by the a n t i c y c l o n i c  c i r c u l a t i o n  of t h e  Azores-Bermuda high 
pressure  s y s t e m .  
a ted  along t h e  western edge of t h e  Appalachian Mountains. 
t i o n  p a t t e r n  r e s u l t s  i n  cold and dry con t inen ta l  a i r  masses predominating 
during the win te r ,  with the  COOP per iods occas iona l ly  broken by warm, 
moist a i r  from the Gulf of Mexico p res s ing  northward. As a r e s u l t  of 
the win te r  storm t r a c k  and t h e  c o n t r a s t s  between the d t e r n a t i n g  a i r  
masses, over  40% of  the  normal annual p r e c i p i t a t i o n  occurs  from December 
through March. 

The climate is genera l ly  moderate, inf luenced during much of 

The s i te  l ies near  t h e  pa th  of w in te r  cyclones gener- 
This c i r c u l a -  

Spring is cha rac t e r i zed  by t he  more f requent  appearance of warm, moist 
air masses and the r e s u l t i n g  seve re  weather phenomena usually generated 
during per iods  of t r a n s i t i o n .  
t o  b e  more severe than those i n  o t h e r  seasons. 

Spring-season thunderstorms are likely 
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As t he  Azores-Bermuda high pressure  system e x e r t s  i ts in f luence  on the 
summer c i r c u l a t i o n  p a t t e r n ,  condi t ions  become genera l ly  warm and more 
humid wi th  temperatures usua l ly  i n  t h e  h igh  e i g h t i e s  and l o w  n i n e t i e s  
and af ternoon thunderstorms are q u i t e  frequent.  

F a l l  i s  usua l ly  dry and p l easan t ,  s i n c e  t h e  a i r  masses a f f e c t i n g  t h e  area 
are genera l ly  coo le r ,  and the  thunderstorm a c t i v i t y  of summer decreases  
sharp ly .  The f i r s t  f r eeze  usual ly  occurs  around the f i r s t  of November. 

2.5.2 Local Meteorology 

Based on meteorological measurements a t  Scottsboro,  Alabama, and 
Chattanooga, Tencessee (seven miles west-southwest, and 45 mlles  east- 
nor theas t  of t h e  s i te ,  r e spec t ive ly ) ,  mean monthly temperatures a t  the 
si te may b e  expected t o  range from about 43°F in  January t o  about 80°F 
i n  July.  15,17 
-16°F a t  Scot t sboro  i n  February 1905. 
Scot tsboro i s  109" i n  July 1930. 
expected t o  reach 90°F o r  higher on about  53  deys per  year and f a l l  
below 32°F on about 53  days. 

The record minimum temperature recorded in t h e  region is 
The record m a x i m u m  temperature a t  

A t  Chattanooga, temperatures may b e  

P r e c i p i t a t i o n  is pr imar i ly  a s scc i a t ed  wfth t h e  win ter  and s p r i n g  seasons,  
w i th  December through May accounting f o r  nea r ly  60% of t h e  normal annual 
p r e c i p i t a t i o n .  
no r theas t  of the s i t e )  i n d i c a t e s  a maximum monthly average of 6.06 inches 

Cnattanooga d a t a  i n d i c a t e  t h e  maximum monthly average of 5.64 inches  i n  
March, and a minimum monthly average of 3.02 inches i n  October. 
maximum monthly p r e c i p i t a t i o n  value recorded a t  t h e  Widows Creek S t a t i o n  
was 15.47 inches ,  whi le  t h e  maximum monthly p r e c i p i t a t i o n  at Qmttanooga 
w a s  13.68 inches  i n  December 1961. 
0.27 inches a t  Widcws Creek and 0.20 inches  a t  Chattanooga. 
annual snowfall  i n  t h e  area ranges from 2.8 inches a t  Scot tsboro t o  
4.5 inches a t  Chattanooga. Maximum monthly s n m f a l l  reported was 
10.0 inchss  a t  Scot tsboro and 10.4 inches a t  Chattanooga. 

Data from the  Widows Creek Steam P lan t  (about 15  miles 

i n  March and a minimum monthly average of 2.44 inches i n  6ctober.  17 

The 

Minimum monthly valves Lave been 
Average 

Limited wind d a t a  are a v a i l a b l e  from a 130-ft tower, 2.2 d l e s  north- 
nor theas t  of the p lan t  s i te ,  and a 33-ft tower a t  t h e  proposed loca t ion  
of t he  r eac to r  s t r u c t u r e s .  
August 1972-July 1973, i nd ica t e  t h e  d i s t i n c t i v e  bimodal wind charac- 
t e r i s t i c s  of the river v a l l e y  s i t e  loca t ion .  Winds from the north- 
nor theas t  and no r theas t  d i r e c t i o n s  occur almost 27% of  the  t i m e ,  w h i l e  
winds from the  s o u t h - s o u t h e s t  and southwest occur about 21% of  the t i m e .  
Wind d a t a  from the 1Om o n s i t e  tower f o r  the  period November-July 1973 
ind ica t e s  winds from the  NNE and NE d i r e c t i o n s  occur about 24% of the 
t i m e ,  and winds from t h e  SSW and SW occur about 23% of  the t i m e .  
2.3 shows the wind r o s e  f o r  t he  o f f s i t e  tower and Fig. 2.4 s h o w  t h e  wind 
rose  f o r  t h e  o n s i t e  tower. The " f a s t e s t  mile" of wind recorded a t  
Chattanooga was 82 m p h . 1 5  

The o f f s i t e  tower d a t a ,  f o r  the per iod  

Figure 
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Lort Ruord = 5.56 

Fig. 2.3. utfsite Windrosc for May 12-December 13, 1972. The facility 
is 2.2 ni. NNE oiS the Bellefonte Site, 610 ft MSL. The 
wind instrument is 130 Et above ground. Wind speed is 
extrapolated to 321 ft above ground. From Fig. 2.3-17, 
Bellefonte PSAR. 
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Fig. 2.4. Onsite Windrose for October 20-December 31, 1972. Facility 
is on site at 620 ft MSL. 
above ground. From Fig. 2.3-26, Bellefonte PSAR. 

The wind instrument is 33 ft 
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2.5.3 Severe Weather 

The p r h x y  cause of s eve r2  weather condi t ions a t  the s i t e  is from warm, 
mist unstable  a i r  masses from the  Gulf of Mexico contac t ing  co ld ,  d r y  
con t inen ta l  a i r  masses p res s ing  southward and eastward. Thunderstorms 
can b e  expected t o  occur about 55 days per  yea r ,  being most f requent  i n  
June, Ju ly ,  and August. l 7  These t h r e e  months account f o r  an average of 
31 thunderstorm days.  The most severe thunderstorms occur during t h e  
spr ing .  Thunderstarms are leaFt frequent  from October through J a n u a q ,  
averaging one thunderstorm day each month. 

'Ihe s i te  lies n e a r l y  on t h e  border between two one-degree l a t i t u d e -  
longi tude  squa res .  During the  period 1955-1967, 38 tornadoes w e r e  
reported i n  t h e  one-degree square w e s t  of the site w h i l e  18 w e r e  reported 
in the one-degree square east of t h e  site. A mean annual tornado f re -  
quency r e p r e s e n t a t i v e  of t h e  s i t e  is about 2.2, g iving a computed 
recurrence i n t e r v a l  of about 640 yea r s .  

During the  period of 1955-1967, an average of 14 r e p o r t s  of h a i l  3/4 i n c h  
o r  l a r g e r  and 31 windstorms of 50 knots  o r  g r e a t e r  were est imated f o r  
t h e  one-degree la t i tude- longi tude  squa re  conta in ing  the s i te .  

Ice storms of f r eez ing  r a i n  o r  g laze  are not  uncormon; occas iona l ly  mid- 
win ter  i c i n g  becomes severe enough t o  do some damage i n  t h e  area. No 
q u a n t i t a t f v e  s ta t i s t ics  on i c i n g  are available t o  the s t a f f  a t  t h i s  tine. 

The p o t e n t i a l  f o r  high a i r  po l lu t ion  (atmospheric s tagnat ion)  e x i s t s  on 
about 30 days every f i v e  yea r s .  
70 cases  of  atmospheric s tagnat ion  of four days o r  more. 
t h e  mst (about 20) cases reported.  

I n  t h e  period 1936-1965, t h e r e  were 
October had 

2.6 HYDROLOGY AND MATER QTJALITY 

2.6.1 Ground Water 

Ground water a t  the  s i t e  comes p r i n c i p a l l y  from l o c a l  p r e c i p i t a t i o n .  There 
is no d i s t i n c t  a q u i f e r  i n  t h e  Chickamauga l imestone a t  t h e  Bel le fonfe  si te,  
and most of the ground water flaw mover through the r e s i d u a l  s o i l  over ly ing  
rock p a r a l l e l i n g  the  topographic su r face .  

2.6.2 Surface Water 

The s i t e  is l oca t ed  43  miles upstream of Gun te r sv l l l e  Dam on the Gun te r sv i l l e  
Reservoir. A t  normal pool e l eva t ion  of 595 f e e t ,  the r e s e r v d r  is 75.7  d e s  
long w i t h  an area of 67,900 acres, a volume of 1,000,000 a c e - f e e t ,  a shore- 
l i n e  length  of 949 mi les ,  and a width which ranges from 900 f e e t  t o  2.5  ndles. 
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A t  t he  s i te  the river is about 3400 f e e t  wide, w i th  depths up t o  30 feet a t  
normal pool e leva t ion .  Navigation is p r o d d e d  by maintaining a minimum 
channel depth of 11 f e e t .  Flow is i n  general  toward the  southwest. 

Records of t he  Tennessee River maintained a t  South P i t t s b u r g ,  Tennessee, 
and H a l e s  Bar Dam f o r  t h e  period 1931 through 1970 show an  average d i s c u r g e  
of 35,300 c f s  a t  South P i t t sburg .  The flow a t  Bel le fonte  would b e  about 
t h r e e  percent g r e a t e r .  During the summer months (May-October) the flow 
averages 27,100 c f s  and during the  win ter  months (November-April), 
44,200 c f s .  Since 1874 u n t i l  1940, t h e  lowest d a i l y  flow a t  the p l a n t  
s i te  w a s  3400 c f s  i n  1925. Beginrdng in 1940, i t  has been p o s s i b l e  
t o  r e g u l a t e  flow by opera t ion  of t he  upstream dams and Gun te r sv l l l e  Dam. 

Channel v e l o c i t t e s  a t  t h e  p lan t  s i t e  average 1.1 fps  under normal win ter  
f 3 x  condi t ions  and 0.6 f p s  under normal summer flow condi t ions .  
Qf flow i n t o  the embayments and the  r i v e r  occur as a r e s u l t  of w a t e r  
management p r a c t i c e s .  

Reversals 

The sanitary-chemical and mineral q u a l i t y  of Guntersv i l le  Reservoir is  good. 
The mineral  q u a l i t y  of t h e  water is s a t i s f a c t o r y  f o r  almost any municipal 
o r  i n d u s t r i a l  use. The r ad io log ica l  q u a l i t y  of t h e  water is  ind ica t ed  by 
samples co l l ec t ed  a t  two s t a t i o n s  s l i g h t l y  downstream from the site. 
Alpha a c t i v i t i e s  ranged from 0 t o  2 p icocur ies  per l i t e r ,  w h i l e  be t a  
a c t i v i t y  ranged from 7 t o  233 p icocur ies  per  l i t e r ,  which are w e l l  below 
al lcwable  limits. 

Water use i n  the area is not  l i m i t e d  t o  r e se rvo i r  water, s i n c e  several 
publ ic  and p r i v a t e  water supp l i e s  are taken from ground w a t e r  sources ,  b u t  
t hese  withdrawals are small compared wi th  r e se rvo i r  uses. 

There are seven publ ic  water systems t h a t  t ake  t h e i r  water from Guntersv i l le  
Reservoir and its t r i b u t a r y  embayments. The nea res t  downstream ones are 
the Scot tshoro and the  Sand Mountain Water Author i t ies ,  6.2 and 9.9 miles  
below the  site. Thir teen publ ic  waterworks using ground water are wi th in  
a 2Oanile rad ius  of the  s5te. The one nea res t  t he  si te is 3.4 miles w e s t  
a t  Hollywood, se rv ing  485 people. In  add i t ion ,  two pub l i c  water companies 
(i3ridgeport and Arab, Alabama) use both  s u r f a c e  waters of Gun te r sv i l l e  
Reservoir and w e l l s  as t h e i r  source of supply. 

There are four i n d u s t r i a l  waterworks t ak ing  water from Guntersville 
Reservoir and i t s  t r i b u t a r y  embayments. Only one -- the  TVA Widows Creek 
Steam Plant  -- is with in  20 miles of t h e  site. The n e a r e s t  downstream 
i n d u s t r i a l  water in t ake  is  fo r  t h e  Monsanto s y n t h e t i c  f i b e r  p l a n t  
(TRM 365) 27 miles downstream. Water from t h i s  i n t a k e  is a l s o  used f o r  
potable  water wi th in  the  p l an t .  
the  s i te  purchase t h e i r  process and potab le  water from publ ic  systems. 

A l l  o t h e r  i n d u s t r i e s  in t h e  v i c i n i t y  of 
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The Tennessee River supp l i e s  water f o r  many power p l an t s .  Besides the 
previous ly  mentioned Widows Creek Steam P lan t ,  there is the Raccoon 
Mountain pumped s t o r a g e  and the Sequoyah Nuclear P l a n t  s h o r t  d i s t ances  
upstream. 
Nuclear P lan t .  

D m s t r e a m  on the Wheeler Reservoir is the B r o w n s  Ferry 

The r e s e r v o i r  suppor ts  bo th  recreational and comnercial fisheries of some 
magnitude. The t o t a l  commercial catch from Gun . z r sv i l le  Reservoir f o r  
1971 is est-tmated t o  b e  816,000 kilograms.19 A survey made by t h e  app l i -  
cant est imated that Mud Creek embayment produced 1349 kg of s o r t  f i s h  
f o r  4362 hours  of fishing between Apr i l  1 6  and J u l y  1, 1972. 2 8  

2.7 LAND USE 

2.7.1 General 

For many years, t h e  r e l a t i v e  i s o l a t i o n  due t o  t h e  topography a s soc ia t ed  
wi th  the Cumberland Pla teau  has kept t h e  towns wi th in  t h e  Sequatchie  
Val ley and its extension i n t o  nor thern  Alabama from the mainstream of 
i n d u s t r i a l i z a t i o n  and urbanizat ion occurr ing  i n  the G r e a t  Valley 
(Chattanooga and Gadsden) and on the  Highland Rim (Tullahoma and 
H u n t s v i l l e ) .  However, i n  recent  yea r s ,  several urban-industr ia l  nodes 
have been developing along the Gun te r sv i l l e  Reservoir w i th in  the 
Sequatehie Valley extension (Guntersv i l le ,  Scot tsboro,  Stevenson, 
Bridgeport ,  and South P i t t sbu rg ) .  Better road access, ample l abor  and 
a v a i l a b l e  wa te r f ron t  sites have a l l  cont r ibu ted  t o  the gradual  extension 
of urban-industr ia l  development i n t o  t h e  va l l ey .  Scot tsboro,  about 
s i x  miles west-southwest of t h e  s i te ,  is t h e  nea res t  and most important 
emerging cen te r  wi th  a 1970 populat ion of 9324. 

Surrounding these  urban-indus t r i a l  nodes i n  t h e  bottomland are extensive 
a g r i c u l t u r a l  areas. 
dens i ty  r e s i d e n t i a l  development is s c a t t e r e d  among farms s p e c i a l i z i n g  i n  
high-value c u l t i v a t e d  crops.  
f o r  f o r e s t r y  and fo res t - r e l a t ed  act ivi t ies .  

On t h e  Cumberland Pla teau  t o  t h e  east, very low- 

To the  w e s t ,  t h e  p l a t eau  is more s u i t a b l e  

2.7.2 I n d u s t r i a l  Operations 

Several  manufacturing p l a n t s  are loca ted  i n  and around Scot tsboro.  The 
two most important ones are t h e  Revere Copper and Brass Corporation and 
the  Goodyear T i r e  and Rubber Company. 

2.7.3 Farming 

jackson County, according t o  t h e  1969 Census of Agr icu l ture ,  had about 
44 percent  of its land area i n  farms. The average s i z e  of the 2044 f a r m  
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w a s  145 acres, wi th  only 85 being 200 acres o r  l a rge r .  
derived p r i n c i p a l l y  from l ives tock ,  pou l t ry ,  and t h e i r  products,  wi th  t h e  
major f a r m  sales i n  pou l t ry  and pou l t ry  products (about 34.8 percent  
of g ross  farm s a l e s ) .  
w a s  $200 per acre i n  1969. 
r i s e n  from an index of 117 on March 1, 1969 t o  200 i n  November 1973. I f  
ldnd va lues  i n  Jackson County rase a t  the same rate as those i n  Alabama 
as a whole, the  cu r ren t  value of farmland i n  Jackson County woulC b e  $342 
p e r  acre .  

Farm sales w e r e  

The average v a l u e  of farmland i n  Jackson County 
Since then, land values  i n  Alabama have 

If gross  sales of farm products increased a t  a rate similar t o  t h a t  of 
real estate va lues ,  t h e  gross  s d e s  would be about $11,600 per farm or 
$80 p e r  acre. 

2.7.4 Land Transportat ion 

U. S. Highway 72, connecting Chattanooga, Tennessee, and Huntsv i l le ,  Alabama, 
passes about t w o  miles t o  the  northwest of t he  proposed site. I n t e r s t a t e  
Highway 59 is approximately 20 m i l e s  t o  the  southeast  of t he  site. The 
Southern Railway l i n e  between Chattanooga and Huntsv i l le  passes  about 
t h r e e  miles northwest of t he  s i te .  The si te is access ib l e  by good l o c a l  
roads,  bu t  a new access  road must be constructed o r  t he  e x i s t i n g  roads 
upgraded f o r  a s h o r t  d i s tance .  
Southern Rai l road t o  the  s i t e .  

A spur l i n e  w i l l  be b u i l t  from the  

2.7.5 Recreation 

Gun te r sv i l l e  Reservoir is e s p e c i a l l y  a t t r a c t i v e  f o r  water-based r ec rea t ion .  
With an average annual use l e v e l  of over f i v e  mi l l ion  v i s i t s ,  it ranks 
second i n  popular i ty  among a l l  TVA r e se rvo i r s .  Reservoir use is 
concentrated pr imar i ly  i n  the  seven-month period from A p r i l .  through 
October. 

Recreation developments on t h e  r e s e r v o i r  include a s ta te  park,  t h ree  county 
parks,  f i v e  municipal parks,  t h r e e  w i l d l i f e  mnagement areas, 26 publ ic  
access areas, 28 commercial docks o r  r e s o r t s ,  and seve ra l  private group 
camps and club sites. TVA and t h e  S t a t e  of Alabama plan t o  augment t h e  
system of publ ic  access  areas on the  r e s e r v o i r ,  and several of t he  publ ic  
parks w i l l  be expanded over t h e  next few years .  

Away from Gun te r sv i l l e  Reservoir a v a r i e t y  of r e c r e a t i o n a l  a t t r a c t i o n s  
e x i s t  wi th in  a 60-mile rad ius  of the Bel le fonte  s i te .  Included wi th in  
t h i s  area are a l l  o r  p a r t s  of s e v e r a l  f e d e r a l  o r  p r i v a t e  r e s e r v o i r s ,  a 
por t ion  of t he  Chattahoochee National Fores t ,  t he  Wheeler National Wi ld l i fe  
Refuge, Russe l l  Cave National Monument, s eve ra l  State parks and f o r e s t s ,  
and seve ra l  commercial r e c r e a t i o n  a t t r a c t i o n s .  
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2.7.6 Wiid l i f  e Areas 

Several  w i l d l i f e  management areas are located i n  the v i c i n i t y  of t he  s i te .  
Three, p r imar i ly  f o r  waterfowl, are loca ted  on North Sauty Creek, Mud Creek, 
and Crow Creek embayments. An upland game area, Skyline Game Management 
Area, is about 13 miles n o r t h  of t h e  site. 

2.7.7 Populat ion D i s t r i b u t i o n  

Jackson County is spa r se ly  s e t t l e d ,  having a 1970 population of 39,202. 
N e t  populat ion growth i n  t h e  county between 1960 and 1970 t o t a l e d  2521, 
a 6.9 percent  increase. 
a 1970 populat ion of 9324. 
among farms, rural nonfarm res idences ,  and s m a l l  towns of less than 
3000 people. The population cen te r s  i n  t h e  v i c i n i t y  of t h e  Bel le fonte  
s i te  are shown i n  Fig. 2.5. 
d i s t r i b u t i o n s  wi th in  10 m i l e s  and 50 m i l e s  r e spec t ive ly  of the si te.  
F igure  2.8 shows projected year 2020 populat ion d i s t r i b u t i o n s .  
year  2020 t h e  est imated p o p u l a t b n  wi th in  50 miles of t he  s i t e  is 
1,650,000. 

Scot tsboro is the  l a r g e s t  c i t y  i n  t h e  area with 
The remainder of t he  population is s c a t t e r e d  

Figures  2.6 and 2.7 show t h e  1970 population 

For the  

2.7.8 Waterways 

Recent f i g u r e s  on barge and r e c r e a t i o n a l  t r a f f i c  use of t h e  r i v e r  both 
upstream at  Nickajack Lock and downstream at  Gun te r sv i l l e  Lock are given 
below: 

Guntersvi Z Ze Nickzjac k 
Lock Lock 

Tons 

Number of 
barges 

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

1971 
1972 

Number of 1971 
tows 1972 

Number of 1971 
r e c r e a t i o n a l  1972 
c r a f t  

7,227 
6,009 

1,158 
1,011 

3,127 
3,847 

4,701 
5,253 

1,057 
1,261 

1,098 
1,427 

TVA estimates i n d i c a t e  t h a t  Tennessee River t r a f f i c  w i l l  experience an 
average growth rate of about 4.8 percent  annual ly  t o  1980. 
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Fig, 2.5, Map of the Vicinity of the S i t e .  From TVA DES, 
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Pig. 2.6. Population Mrtribution within 10 Miler for 1970. 
From TVA DES. 
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Fig, 2 . 7 .  Population Dlrtrlbution within 50 Mlles for 1970, 
Rom TVA DES. 
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~ig. 2.8. Population Distribution within 50 Miler for 2020. 
From TVA DES. 
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2.7 .5 ,  Fores t ry  

In  1 3 7 2 ,  57 percent  of t h e  area around the  proposed Bel le fonte  p l a n t  
was fores ted .  Average growing s tock  w a s  870 cubic  f e e t  of merchantable 
timber per  a c r e  with 24 perccnt softwoods and 76 percent hardwoods. 
The sawtimber volume w a s  2010 board f e e t  per acre, 32 percent  of which 
is softwoods. Current wood volumes on t h e  s i t e  are below t h e  averages 
of 950 cubic f e e t  and 2670 board f e e t  f o r  Jackson County, Alabama, and 
9W cubic f e e t  and 3230 board f e e t  f o r  t h e  e n t i r e  Tennessee Rfver 
Valley. 

2 .7 .10 Government Reservations and I n s t a l l a t i o n s  

The Tennessee Valley Authori ty 's  Nickajack Dam, Guntersvf l le  Dam, and 
Widows Creek Steam P lan t  and the  Department of t h e  l n t e r i o r ' s  Russe l l  Cave 
Nst iona l  Monument are t h e  only Federal  i n s t a l l a t i o n s  i n  t h e  general  area 
of t h e  p lan t .  Redstone Arsenal and t h e  Marshall Space F l i g h t  Center near 
Xuntsv i l le ,  Alabama, are loca ted  approximately 40 m'iles w e s t  of the s i te .  

2.7.11 S i t e  

Most of the land on t h e  s i t e  is i n  pas tu re ,  a small amount i n  c u l t i v a t i o n  
( c o m ,  soybeans),  and some i n  f o r e s t s  a long t h e  r e se rvo i r .  
c a t t o n  w a s  a major crop over much of t h e  s i t e .  

I n  t h e  p a s t ,  

Housing s t r u c t u r e s  on t h e  s i te  a r e  unoccupied, and are no longer s u i t a b l e  
f o r  occupation. I n  add i t ion ,  an o ld  chapel i n  very poor condi t ion  and 
two unkempt o l d  family cemeteries are on the  site. 
i n s c r i p t i o n  reads 1907. 

The most recent  tombstone 

2 . 8  HISTORICAL AND ARCHEOLOGICAL SIGNIFICANCE OF THE SITE 

Adjacent t o  the  p l a n t  s i te  is t h e  former Jackson County seat Bel le fonte ,  
which is l i s t e d  i n  the  AZabamu Statewide P Z m  of Histork Pmsergation 
and is being processed f o r  nomination t o  t h e  NutionaZ Register of 
Historic Places. An o l d  tavern, d a t i n g  back t o  1845, is sti l l  s t a n d h g  
but is i n  a d e t e r i o r a t e d  condi t ion,  as irre some o ther  remaining s t r u c t u r e s .  
P a r t  of t h e  o l d  stagecoach road is st i l l  i n  evidence, as is the o l d  
courthouse cistern. The s t a f f  has requested comments from the Alabama 
H i s t o r i c a l  Coamission concerning the  historical  s i g n i f i c a n c e  of t h e  
Bel le fonte  si te.  
t h i s  statement.  

The r ep ly  is contained i n  Appendix A, Page A-39, of 

An archeologica l  i nves t iga t ion  of t h e  Be l l e fon te  s i t e  was conducted 
during t h e  summer cf 1972 by Mr. Carey B. Oakley, Research Associate i n  
Archeology, Departmelit of Anthropology, Universi ty  of Alabaha. The survey 
ind ica ted  t h a t  t h e  Bel le fonte  s i t e  w a s  never ex tens ive ly  u t i l i z e d  by t h e  
p r e h i s t o r i c  Indian;  however, two survey si tes,  1 Ja 300 and 1 Ja 302, were 
i d e n t i f i e d  as ones t h a t  should b e  inves t iga t ed .  
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2.9 ECOLOGY 

2.9.1 T e r r e s t r i a l  

The site is moderately wooded wi th  s t e e p  hills i n  t h e  p o r t i o n  ad jacent  
to the reservotr proper. 
grow cot ton .  
the s i te  a r e a  are: cu l tzva ted  land,  217:; elm-ash-soft maple, 17%; oak- 
hickory,  15%; mixed c o n i f e r s  and hardaroads, 15%; and brooutsedge-lespedeza, 
14%. 

Most of the open area was formerly used t o  
me five major vege ta t ion  types and their p e r c a t a g e  of 

There is a good mixture of f o r e s t  and open vegeta t ion  011 the site which 
provides  a l a r g e  v a r i e t y  of n i ches  for animals. 
s i te  inc lude :  w h i t e t a i l e d  deer ,  gray fox,  and c o t t o n t a i l  r a b b i t .  Also, 
p a r t l y  due t o  the ~ ~ 3 . 1  intermixed vegeta t ion  types,  t h e r e  is a v a r i e t y  
of small mammals and b i r d s .  The r i p a r i a n  vegeta t ion  a s s o c i s t e d  wi th  t h e  
overbank areas 'A t he  v i c i n i t y  of t h e  s i te  is w e l l  developed and provides 
e x c e l l e n t  h a b i t a t  f o r  several species of b i r d s  ( p a r t i c u l a r l y  t h e  
prothonotary warbler  and herons) and mammals t h a t  u t i l i z e  t h e  p roduc t iv i ty  
of the ad jacen t  shallow waters. Details of t he  site terrestrial ecology 
can b e  found in the TVA DES Vol. 1, pp. 1.2-20 t o  1.2-26; and in TVA DES 
Vol. 2, Appendices B2 and B 3 .  
t h e r e i n  are based on an o n s i t e  survey (1972), knowledge of p a s t  land 
use p r a c t i c e s ,  and a review of t h e  p e r t i n e n t  l i t e r a t u r e .  

The l a r g e r  "ais on 

The d i scuss ion  and spec ie s  lists contained 

2.9.2 Aquatic 

Ihe hydrologica l  c h a r a c t e r i s t i c s  of Gun te r sv i l l e  Reservoir are discussed 
in Sect ion  2.6.2. L i t t l e  is known about the flow d i a r a c t e r i s t i c s  of t h e  
w a t e r  immediately ad jacent  t o  t h e  Bel le fonte  peninsula.  

The waters of Guntersvf l le  Reservoir are s o f t  t o  moderately hard (average 
pH 7.5; t o t a l  hardness 40 t o  80 ppm as CaC03, a lka l l ln i ty  30 t o  60 mg/l) ,21 
and may b e  expected t o  have a genera l  b i o t i c  p roduc t iv i ty  g r e a t e r  thmn 
s o f t  a c i d i c  streams and less t'han hardwater streams.22 
of the  r e s e r v o i r  is, however, enhanced by t h e  ex is tence  of ex tens ive  
shallow overbank and embayment areas.23 The w a t e r  areas immediately 
odjacent  t o  the Bel le fonte  peninsula  are f a i r l y  shallow (genera l ly  less 
than t h r e e  meters deep). Beyond t h e  overbank area the bottom s lopes  
smoothly and gradual ly  t o  a depth of 25-30 feet a t  midchannel. 
y e a r l y  range of water level f l u c t u a t i o n s  is gene ra l ly  l imi t ed  t r ,  less 
than t h r e e  f e e t ,  
and r e a r i n g  a c t t v i t i e s ,  bu t  drawdowns r e s u l t  i n  l a r g e  areas of exposed 
d f l a t s  i n  t h e  upper reaches of the Town Creek embayment (north-Tiorthwest 
of the p l a n t  site). 

The p roduc t iv i ty  

The 

This reduces the p o t e n t i a l  d i s turbance  t o  f i s h  spawning 

The shallow uverbank and edayment  areas 2Llow f o r  the extens ive  growti? 
of aqua t i c  vegetat ion.  
emergent t o  floatirig-leaved t o  submergent) p e r i o d i c a l l y  appears  a t  t h e  

A series of rooted a q u a t i c  macrophytes (from 
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i n t e r f a c e  between water and l a d  and out  i n t o  deeper w a t e r .  
beds and s h o r e l i n e  development provide d i v e r s e  M i t a t s  which  support 
f a i r l y  l a r g e  and d ive r se  macroinvertebrate ,  zooplankton and per€php.ton 
populat ions.  
midge f l y  l n r v a e  (Chironomidae), mayflies CEphemeroptera) and clams 
(Pelycepoda) 
the dominant phytoplankters  I which suppor t  a d i v e r s e  zooplankton 
a s s d l a g e .  

Macrophyte 

The major ben th ic  organisms inc3ude "blood voruts'' o r  

Diatoms (Chrysophyta) and green a l g a e  (Chlorophyta) are 

The shallows are exce l l en t  h a b i t a t  f o r  reproduct ive and fo rage  activities! 
biF. many s p z c i e s  of f i s h .  
presented by the app l i can t .  2 4  
(5 t o  25 mn) i n  the  overbank waters may exceed that of d d c h a n n e l  wa te r s  
by one t o  three o rde r s  of magnitude.25 
by the Centrarchidae (sunfish,  b l u e g i l l s ,  c rappie) ,  Clupeidae (shad) 
and Sciaenidae (drum) . Clupefdae dominate t h e  ichthyoplankton, followed 
by Cyprinidae ( sh iners )  , Sciaenidae , Ceiitrarchidae and Percichthyidae 
(bass) .  C a t f i s h ,  b u f f a l o ,  carp and drum are important. comercia1 s p e c i e s  
in  t h e  reservoir. 

E s t i m a t e s  o f  f i s h  s tanding  crops have been 
The concent ra t ion  of ichthyoplankton 

The p i s c i n e  fauna is dominated 

Two invading a q u a t i c  spec ies  which are colonizing ex tens ive  areas of 
t h e  r e s e r v o i r  are Eurasian w a t e r f i l f o i l  (My&ophyZlm sp&~twn) and 
A s i a t i c  clams (Corbicula mrn.iZensis). 

Details of t h e  site aqua t i c  ecology are based on o n s i t e  surveys conducted 
by the app l i can t  i n  1972, o the r  Gun te r sv i l l e  and Wheeler Reservoir data, 
and s t u d i e s  repor ted  i n  the  l i t e r a t u r e .  Information on t h e  aqua t i c  
ecology can b e  found i n  t h e  TVA DES Vol. 1, pp. 1.2-18 to  1.2-20; and 
the TVA DES Vol. 2, Appendices B 1  and B4; as w e l l  as in  t h e  responses t o  
var ious  AEC quest ions.  

2.10 Natural  Background 

The United States Environmental P ro tec t ion  Agency has estimate1 t h e  
annual average background r a d i a t i o n  dose t o  the  ind iv idua l  t o  b e  135 
m r e m  per  year Fn Alabama. 2 6  

The average annual 
r a d i a t i o n  measured 
t o  be 125 

Table 2.1 p re sen t s  
An estimate of 150 

dose from n a t u r a l l y  occuring external sources  of 
by TVA i n  the v i c i n i t y  of the p l a n t  s i te was  repor ted  

a t abu la t ion  of the n a t u r a l  background dose rate. 
mreu per year is used in this impact s ta tement .  
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Table 2 . 1  

Annual N a t u r a l  Radiat ion Whole-Body Dose 

Tvpe of Radiat ion Average Annual Dose (mrem) 
EPA E s t i m a t e  Measured by 'IVA 

Cosmic Radiation 40 12 5 

Natural  Terrestrial Radioac t iv i ty  70 

I n t e r n a l  Radiation 25 

135 

- 

125 
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3 .  THE PLANT 

3.1 INTRODUCTION 

The Be l l e fon te  Nuclear  P lar , t  w i l l  employ two i d e n t i c a l  p re s su r i zed  water 
r e a c t o r s  which w i l l  b e  suppl ied by t h e  Babcock & Wilcox Company. 
unit w i l l  produce 3600 megawatts thermal (MWt) and a steam turbine-  
generator  w i l l  use  t h i s  h e a t  t o  provide a ne t  electrical power capac i ty  
of 1221 We. A design power l e v e l  of 3760 W t ,  i269 MWe ( n e t ) ,  i s  
a n t i c i p a t e d  a t  a f u t u r e  da t e  and a l l  the  impacts contained h e r e i n  are 
evaluated a t  t h a t  power l e v e l .  

Each 

3.2 FACILITY DESCRIPTION 

AB artist's i w r e s s k c  cf an aerfa!. vizi of the s t a t i o n  is given i n  
Fig.  3.1. 

3.2.1 Nuclear S team System and Steam-Electric System 

Each r e a c t o r  w i l l  b e  i n i t i a l l y  loaded wi th  th ree  U-235 concent ra t ions  
2.51, 2.92 and 3.45 wt.X) i n  t h e  f u e l .  This f u e l  c o n s i s t s  of  uranium 
dioxide p e l l e t s  enclosed i n  Zircaloy tube: wi th  welded end plugs and 
pressur ized  wi th  hel ium. The U02 f u e l  weight per  r eac to r  is about 
230,000 pounds. Heat re leased  from t h e  f u e l  i s  t ranspor ted  b y  t h e  r e a c t o r  
cool ing water t o  t h e  steam generators .  The o v e r a l l  thermal e f f i c i e n c y  of 
t he  p l a n t  opera t ing  a t  t h e  design po iv t  is about 34%. 

3.2.2 Cooling-Water Systems 

The p lan t  water systems are d iv ided  i n t o  engineered and non-engineered 
s a f e t y  classes. The e s s e n t i a l  r a w  cool ing  water and the  high-pressure 
f i r e  p ro tec t ion  systems f o r  the  a u x i l i a r y  bu i ld ing  have t h e  engineered 
s a f e t y  f e a t u r e s  whereas the  r a w  cool ing  water, cooling-tower makeup 
water, s e r v i c e  d i s t r i b u t i o n  and condenser c i r c u l a t i n g  water s y s t e m  do 
no t  have these  f ea tu res .  The in t ake  f o r  t h e  cooling-water systems is 
through t h e  common in t ake  pumping system from the  Gun te r sv i l l e  Lake, 
which is a p a r t  of t he  Tennessee River. The = i n  hea t  r e j e c t i o n  from 
t h e  p l a n t  u t i l i z e s  a closed-cycle cool ing  scheme. 

To meet cool ing  requirements a t  Be l l e fon te  Nuclear P lan t  and a t  t h e  same 
t i m e  t o  provide environmental p ro t ec t ion  f o r  the  waters of h n t e r s v i l l e  
Lake, TVA proposes t o  i n s t a l l  c l rsed-cycle  na tu ra l -d ra f t  hyperbol ic  coolir,e 
towers. This type of condenser cool ing-water  system would enable  t h e  
p l a n t  t o  ope ra t e  with r e l a t i v e l y  l i t t l e  thermal e f f e c t  on t h e  l ake ,  s i n c e  
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t he  condenser cool ing-water  system w i l l  cyc l e  cool w a t e r  from t h e  cool ing 
towers through the  condensers and discharge the  warmed w a t e r  back t o  t h e  
cool ing towers i n  a c losed system r a t h e r  than discharging i t  t o  t h e  
r i v e r .  

The s t a t i o n  w i l l  u t i l i z e  two closed-cycle,  na tu ra l -d ra f t  w e t  cool ing 
towers. 
f i n a l i z e d ,  b u t  each tower w i l l  b e  approximately 500 f e e t  i n  diameter 
a t  t he  base  and about 500 f e e t  high.  

The d e t a i l s  of t he  design parameters have not as yet been 

The cool ing is accomplished by pumping t h e  hot  water i n t o  the top  of 
the  lower por t ion  of t h e  tower, usua l ly  about 50 f e e t  above the  ground. 
The w a t e r  flows by g r a v i t y  through a fill material, whose func t ion  i t  
is tc slow t h e  f a l l k g  water ;~",d to break i t  i n t o  s m a l l  d r o p l e t s ,  thus  
g r e a t l y  inc reas ing  the  su r face  area of con tac t  of t h e  w a t e r  wi th  t h e  a i r .  
Most of t he  cool ing r e s u l t s  from t h e  evaporation of a s m a l l  po r t ion  of 
the  c i r c u l a t i n g  water. Sens ib le  h e a t  t r a n s f e r  also c o n t r i b u t e s  t o  t h e  
cool ing process .  D r i f t  e l imina to r s  t r a p  water d r o p l e t s  so t h a t  t h e  
f r a c t i o n  of t h e  water l o s t  from t h e  tower (ca l l ed  d r i f t )  in excess of 
t h a t  evaporated is extremely small. 

A water-use diagram f o r  t he  p l a n t  is  shown la ter  i n  Fig.  3.4. 
u n i t s ,  approximately 872 ,000 gpm of cool ing water would c i r c u l a t e  through 
t h e  condensers. 
densers w i l l  be  r a i sed  by approxina ts ly  36OF i n  removing 7.8 x 10' Btu/hr 
from each u n i t  when opera t ing  a t  normal f u l l  load. 
cooling towers a c e r t a i n  po r t ion  of t h e  c i r c u l a t i n g  w a t e r  is continuously 
l o s t  as a r e s u l t  of evaporat ion (approximately 46 c f s  average) ,  small 
l eaks ,  d r i f t ,  and blowdown. Therefore,  makeup water must b e  continuously 
added t o  the  system. To provide t h i s  makeup f o r  both uni t s , !  an est imated 
maximum of 66,600 gpm, or  148.5 c f s ,  w i l l  be  withdrawn from the  Gunters- 
v i l l e  Lake a t  TRM 392.25. 
t h i s  withdrawal w i l l  supply water f o r  t he  e s s e n t i a l  raw cool ing  water 
system. 
through t h e  hea t  exchangers, w i l l  b e  discharged t o  t h e  co ld  water channel 
of the  cool ing  towers. 

For both 

The temperature of t h e  water flowing through t h e  con- 

I n  t h e  opera t ion  of 

Normally, about 26,000 gpm, o r  57.9 c f s ,  of 

This flow, which may be warmed as much as 13OF i n  passing 

N o m 1  water su r face  of t he  Guntei-svil le Lake v a r i e s  between e l eva t ions  
about  595 f t  (summer) and 593 f t  (win ter ) .  The water i n t a k e  pump s t ruc -  
t u r e  w i l l  be  loca ted  a t  the  end of an  i n t a k e  channel i n  which the maximum 
water v e l o c i t y  of t h e  c ross  s e c t i o n  w i l l  b e  less than 0.2 f t  per  second, 
even f o r  a water su r face  e l eva t ion  of 593. The i n t a k e  s t r u c t u r e  w i l l  
have four openings s l i g h t l y  over e i g h t  f e e t  wide and 15  f e e t  high. The 
top of t h e  opening w i l l  be  a t  e l e v a t i o n  572 and t h e  bottom at  e l e v a t i o n  
557. The m a x i m u m  ve loc i ty  of flow w i l l  be  less than 0.42 foo t  per  second 
through each of t h e  openings. The openings w i l l  b e  followed by c . e r t i c a l  
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t r a v e l i n g  sc reens  which have 3/8-inch opening mesh. The maximum v e l o c i t i e s  
through c l e a n  sc reens  are est imated t o  be  about 0.24 f o o t  p e r  second during 
summer high-water l e v e l  and about 0.25 foot  per  second dur ing  win te r  low- 
level. 
opening s t r a i n e r s  a f t e r  passing through the  t r a v e l i n g  sc reens .  

A l l  i n t a k e  water taken from t h e  l a k e  w i l l  p a s s  through 1/8-inch- 

Normal blowdown from t h e  na tu ra l -d ra f t  towers w i l l  b e  discharged i n t o  
Gun te r sv i l l e  Lake a t  a rate of about  74 c f s .  S t u d i e s  w i l l  b e  made t o  
determine t h e  proper type and t h e  b e s t  l oca t ion  f o r  a blowdown d i f f u s e r  
t o  provide good d i l u t i o n  wi th  t h e  streamflow, c o n s i s t e n t  w i t h  t h e  need 
t o  p r o t e c t  t h e  a q u a t i c  b i o t a  of t h e  l ake .  The temperature of the blow- 
down w i l l  b e  the same as the  cool ing  tower e f f l u e n t ,  which w i l l  vary 
vfth the meteorological  condi t ions .  
designed t o  mix t h e  blowdown w i t h  n i n e  equal p a r t s  of  l a k e  water and 
thus  l i m i t  t h e  temperature rise af ter  mixing t o  less than 5'F. 
es t imat ing  purposes such a design w a s  assumed t o  c o n s i s t  of an approach 
p ipe  approximately four  f e e t  i n  diameter.  
mea,is of two 2-foot-diameter nozzles  spaced approximately 50 f e e t  a p a r t  
and o r i en ted  t o  d ischarge  perpendicular  t o  t h e  l ake  cu r ren t .  The blow- 
down d i f f u s e r  w i l l  cont inue t o  e n t r a i n  ambient r i v e r  water  even during 
per iods  of zero  o r  l o w  flow. The length  of t i m e  t h a t  t h e  blcwdown d i f f u s e r  
can opera te  i n  these  low-flow s i t u a t i o n s  without  exceeding a 5°F r i se  a f t e r  
mixing w i l l  depend on t h e  f i n a l  design of t h e  d i f f u s e r .  

A czzzle-type d i f f u s e r  w i l l  b e  

For cos t -  

Mixing would b e  achieved by 

The d i f f u s e r  w i l l  be designed and loca ted  i n  t h e  stresm to minimize tf;e 
d is turbance  of t h e  a q u a t i c  organisms on t h e  bottom of the lake, and i t  
w i l l  b e  loca ted  IO take advantage of l ake  flow t o  provide mixing t o  
reduce the thermal impact. 

Whilp an  exac t  estimate of t h e  mixing zone f o r  t h e  heated d ischarge  can 
only  b e  determined a f t e r  t h e  design of t h e  d i f f u s e r  i s  f i n a l i z e d ,  f o r  
t h e  1'F isotherm t h e  s u r f a c e  area is est imated t o  b e  4 t o  5 acres. 

3.2.3 Radioactive Waste Disposal 

3.2.3.1 General 

During the ope ra t ion  of Bel lefonte  Nuclear P l a n t ,  r a d i o a c t i v e  material 
w i l l  b e  produced by f i s s i o n  and by neutron a c t i v a t i o n  of co r ros ion  
products  i n  the r e a c t o r  coolant  system. From the r a d i o a c t i v e  material 
produced, small amounts of gaseous and l i q u i d  r a d i o a c t i v e  wastes w i l l  
enter t h e  waste streams, which w i l l  b e  processed and monitored wi th in  
t h e  s t a t i o n  t o  minimize the r ad ioac t ive  nuc l ides  t h a t  u l t ima te ly  w i l l  
b e  re leased  t o  t h e  atmosphere and i n t o  t h e  Gun te r sv i l l e  Reservoir.  
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The waste handl ing and t reatment  systems t o  b e  i n s t a l l e d  a t  t h e  s t a t i o n  
are d i s c m s e d  i n  t h e  Tennessee Val ley  Authori ty  Prel iminary S a f e t y  
Analysis  Report and the  TVA DES. In these  documents, TVA p r e s e n t s  an 
a n a l y s i s  of i t s  t reatment  systems and estimates of  t h e  annual  r a d i o a c t i v e  
e f f l u e n t s .  In t he  fol lowing paragraphs,  t h e  waste t rea tment  systems are 
descr ibed and an a n a l y s i s  is given based on our  model of TVA'S r a d i o a c t i v e  
w a s t e  systems. The model has been developed from a review o f  a v a i l a b l e  
d a t a  from o p e r a t i n g  nuc lea r  power p l a n t s .  
ope ra t ing  l i f e ,  t h e  m d e l  u ses  somewhat d i f f e r e n t  assumptions than 
w e r e  used by TVA. 
are based on experience and d a t a  provided from o p e r a t i n g  r e a c t o r s .  
a r e s u l t ,  our  c a l c u l a t e d  e f f l u e n t s  are d i f f e r e n t  from those  of TVA; 
however, t h e  r e s u l t i n g  d i f f e r e n c e s  do n o t  l e a d  t o  adverse  e f f e c t s  i n  
t h e  eva lua t ion .  
vised ve r s ion  of  t h e  ORIGEN code which is descr ibed i n  ORNL 4628, 
"Oak Ridge I so tope  Generation and Deplet ion Code. 
terms are c a l c u l a t e d  by means of  t h e  STEFFEG code as descr ibed  i n  t h e  
r epor t  "Analysis o f  Power Reactor Gaseous Waste Systems," F. T. Binford 
e t  a l . ,  12 th  A i r  Cleaning Conference. The principGA assumptions used 
i n  our c a l c u l a t i o n  of source terms are given i n  Table 3 . 1 .  

Adjusted t o  apply over  a 40-year 

Coolant a c t i v i t i e s  and flows used i n  our  eva lua t ion  
As 

Liquid source  terms are c a l c u l a t e d  by means of  a re- 

!I Gaseous sou rce  

3 . 2 . 3 . 2  Liqvid Wastes 

'The l i q u i d  r a d i o a c t i v e  waste t rea tment  system c o n s i s t s  of  process  
equipment and ins t rumenta t ion  necessary  t o  c o l l e c t ,  process ,  monitor,  
and d ispose  of r a d i o a c t i v e  l i q u i d  wastes from t h e  p l a n t .  Liquid w i l l  
b e  processed on a ba tch  b a s i s  t o  permit  optimum c o n t r o l  of releases. 
P r i o r  t o  release of any t r e a t e d  l i q u i d  wastes, samples w i l l  b e  taken 
aid analyzed t o  determine the  type and amount of  r a d i o a c t i v i t y  i n  t h e  
ba tch .  Based on the  r e s u l t s  of t h e  ana lyses ,  t hese  wastes w i l l  b e  
e i t h e r  r e l eased  under c c n t r o l l e d  c o n d i t i c n s  t c  :he G u n t e r s v i l l e  Reservoir 
o r  r e t a ined  f o r  f u r t h e r  processing.  Radiat ion d e t e c t o r s  i n  the waste 
d ischarge  1I.ne provide a h igh - rad ioac t iv i ty  alarm and t r i p  signal t o  a 
f l m  i s o l a t i o n  va lve  t o  prevent t h e  d ischarge  of  l i q u i d s  w i t h  a c t i v i t y  
concen t r a t ions  g r e a t e r  than au tho r i zed  f o r  release. A s i m p l i f i e d  dia-  
gram of t h e  l i q u i d  r a d i o a c t i v e  system i s  shown i n  Fig.  3 . 2 .  

The r e a c t o r  coolan t -water  p u r i t y  w i l l  b e  maintained by means of (a) t h e  
makeup and p u r i f i c a t i o n ,  and (b) t h e  chemical acd boron recovery.  
Each r e a c t o r  unlrt w i l l  b e  eqilipped w i t h  t h e s e  systems s e p a r a t e l y .  
makeup and p u r i f i c a c i o n  system w i l l  b e  i n  continuous use du r ing  r e a c t o r  
opera t ion ,  and i t  may b e  used durlmg shutdowns. 
and boron recovery systems are used dur ing  base-load ope ra t ion  f o r  
chemical shim adjustment and a t  each s t a r t u p  and s h u t d m  f o r  boron 
concent ra t ion  changes. 

The 

The chemical a d d i t i o n  
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TABLE 3.1. P r i n c i p a l  Conditions and Assumptions 
Used i n  Estimating Radioactive Releases 

Power l e v e l  
P l an t  f a c t o r  
F i s s ion  product source term 
To ta l  steam flow 
Weight of l i q u i d  i n  each generator  
Weight of steam i n  each generator  
Steam generator  l eak  ra te  
Number of steam genera tors  
Letdown flow 
Gas decay t i m e  
Containment purge 
Containment volume 
Containment l e a k  
Primary coolan t  degassed 
Volume of primary system 
Auxil iary bui ld ing  l eak  
P a r t i t i o n  c o e f f i c i e n t  f o r  iod ine  

Stesm generator  i n t e r n a l  p a r t i t i o n  
Primary coolant  l eak  t o  containment 
Primary coolant  l eak  t o  aux. bu i ld ing  
Condenser a i r  e j e c t o r  
Turbine bu i ld ing  l eak  

3763 Mwt 
0.80 
0.25% 
1.48 x l o 7  l b / h r  
8.6 x l o4  l b  
6.89 x l o 3  l b  
20 gpd 
2 
63 gPm 
60 day 
4 t imes/yr  
2 . 4  x 106 cu f t  
40 gpd 
2 t imes/yr 
8 - 9 3  x 103 cu f t  
20 gPd 

1 
0 . 1. 
0.0111 
0.0005 
5 gpa 

Decontamination Fact 3rs F l o w  r a t e ,  - 
QPd PCAd I cs Mo Y O t h e r  

Shim b feed 24,500 1 .o iX105 2 x104 1x106 1.105 1 x 1 0 ~  
Tritiate~ waste 895 0.22 1 x 1 0 ~  1 x 1 0 s  1 x 1 0 ~  1 x 1 0 ~  1x:05 
Wont r it ia  t ed waste 585 0.01 1.103 1 x i o 4  1 x 1 0 ~  i x i o S  1 x 1 0 ~  
Laboratory dra ins  4 00 0.002 1x103 1 x 1 0 ~  1x106 1x105 1 x 1 0 ~  

Regenerant solutions 1,800 -- 1.103 i*io4 1 x 1 0 ~  1 x 1 0 5  1.10~ 

Decontamination fac tor  for iodine on charcoal adsorber LO 

JPrimar y Coolant itcti v i  t y 
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Fig. 3.2. Radioactive Liquid Waste System. 
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Reactor coolan t  will L e  withdrawn frcm t h e  r e a c t o r  coolan t  system a t  
a rate of 6 3  gpm i n t o  t h e  makeup and p u r i f i c a t i o n  system. 
of t h e  stream w i l l  be  reduced and the water w i l l  b e  cooled, f i l t e r e d ,  and 
passed through p u r i f i c a t i o n  demineral izers .  The l i q u i d  w i l l  then b e  
s to red  i n  t h e  makeup tank.  
coolan t  system. 

The pressure  

Liqgid will be  pumped jack  t o  t h e  r e a c t o r  

Thc3 opera t ion  of t h e  makeup and p u r i f i c a t i o n  s y s t e m  w i l l  genera te  spent  
demineral izer  r e s i n s ,  r e s i n  s l u l c e  water, and r ad ioac t ive  gas r e l eased  
fro.1 the r e a c t o r  coo lan t  i n  t h e  nakeup tank.  

The chcmfcal a d d i t i o n  and boron recovery system will b e  used t o  make 
boron concen t r a t io r  changes during base-load operation for chemical 
Shim adjustment.  
p u r i f i c a t i o n  systen? a t  a po in t  downstream of the deminera l izers  and 
w i l l  b e  c o l l e c t e d  i n  t h e  r e a c t o r  coolan t  bleed tank. The p res su re  
of the coolant w i l l  be let  down t o  a p res su re  s l i g h t l y  above atmos- 
phe r i c  i n  t h e  b l eed  tank ,  and much o f  t h e  dissolved gases  w i l l  be re- 
leased  from the l i q u i d .  These gases  w i l l  be  t r a n s f e r r e d  t o  t h e  gaseous 
w a s t e  system. Liquid w i l l  b e  pumped from t h e  b l e e d  tank through a 
demineral izer  t o  a b o r i c  ac id  evaporator .  Dis t i l la te  w i l l  b e  pumped t o  
d i s t i l l a t e  s to rage .  
b o r i c  a c i d  s t o r a g e  tanks f o r  reuse.  Waste con t r ibu t ions  from t h i s  
system w i l l  c o n s i s t  of spent  r e s i n s  from the deminera l izers ,  r e s i n  
s l u i c e  water, and r ad ioac t ive  o f f g a s ,  

Liquid w i l l  b e  t r a n s f e r r e d  from the makeup and 

The evaporator coccent ra te  w i l l  b e  pumped t o  t h e  

The l i q u i d  r ad ioac t ive  w a s t e  t reatment  system w i l l  €le divided i n t o  
four subsystems. These w i l l  b e  the t r i t i a t e d  waste, n m t r i t i a t e d  
waste, chemical waste, and de tergent  waete subsys t em.  Liquid wastes 
w i l l  b e  segregated by  t r i t i u m  content ,  and l i q u i d s  contai i i ing a 
t r i t i u m  concent ra t ion  of 10% o r  more of the reac tor -water  t r i t i u m  
concent ra t ion  w i l l  b e  considered as t r i t i a t e d  water .  

In t h e  r e a c t o r  bu i ld ing ,  equipment d r a i n s  from t h e  r e a c t o r  coolant  
system and r e l a t e d  p o s s i b l e  t r i t i a t e d  sources  w i l l  b e  c o l l e c t e d  i n  
the r e a c t o r  coo lan t  d r a i n  tank. The l i q u i d  col lect t ld  i n  t h i s  tank 
w i l l  be t r a n s f e r r e d  t o  the  boron recovery system f o r  processing.  
Liquid c o l l e c t e d  i n  t h e  r e a c t o r  b u i l d i n g  sump w i l l  b e  handled i n  t h e  
l i q u i d  radwaste system by e i t h e r  t h e  t r i t i a t e d  w a s t e  subsystem o r  t h e  
n o n t r i t i a t e d  waste subsystem on t h e  basis  of t r i t i u m  content .  The 
t r i t i a t e d  waste subsystem w i l l  process  miscellaneous system leakage,  
demineral izer  r e s i n s  s l u i c e  water, deborat ing demineral izer  regen- 
erant s o l u t i o n s ,  f i l t e r  backwash and d ra fn  l i q u i d s ,  sampl-lng and 
labora tory  drains, and r e f u e l i n g  canal d r a i n  water. T h i s  system 
w i l l  serve bo th  Unit 1 and Unit 2.  Waste l€qu ids  w i l l  h e  c o l l e c t e d  
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i n  t h e  25,000-gal t r i t i a t e d  w a s t . 3  holdup tank. From t h i s  tank the 
l i q u i d  w i l l  flow t.:) a 2 - g p m  w a s t e  evaporator .  The c m c e n t r a t e  frorr 
the  wziste evaporator  will b e  t r a n s f e r r e d  t o  the  s o l i d  w a s t e  system 
f o r  s o l i d i f i c a t i o n  .md d isposa l .  The d i - s t i i l a t p ,  w i l l  b e  col.lec ted 
in one of two 2200-gal test  t anks ,  I€ t he  water q u a l i t y  is s3t.i.s- 
fac tory ,  the l i q u i d  i n  the  test  tank w i l l  be processed through t h e  
test tank non-regenera t ive  mixed-bed dewf.neralizer and s t o r e d  i n  the  
d i s t i l l a t e  s t o r a g e  tanks which are p a r t  o f  t h e  bwon  r l x o v e r y  system. 
I f  the water q u a l i t y  is not  s a t i s f a c t o r y ,  the  d i s t f l l a t e  i n  t h e  ;rest 
tank w i . U  be recycled through t h e  evaporator f o r  f u r t h e r  p r o c e s s h g  
u n t i l  t he  des i r ed  w a t e r  q u a l i t y  is achieved. 

Our eva lua t ion  assumed t h a t  f o r  each r e a c t o r  un i t ,  895 gpd conta in ing  
approximately 0 .22  primary coolant  a c t i v i t v  (PCA) w i l l  b 5% processecl 
through the t r i t i a t e d  waste  subsysteni and approximately I 4 3  gpd of 
processed l i q u i d  w i l l  be re leased  t o  the environment €or pr imary  
system triisim concentrat ion cont ro l .  This w i l l  result in an annual 
release from t h f s  aubsy:; tem of approximately 0.001 C€. 

Liqutd waste conta in ing  less than 10% of r e a c t o r  water tritium con- 
c e n t r a t i o n  will b e  treated in the n o n t r i t i a t e d  waste subsystem. The 
l i q u i d  waste processed i n  t h i s  subsystem will inc lude  miscellaneous 
system leakage,  decontamination l i q u i d  waste, sample draf  n wastes, 
f l l t e r  backwash water, arid spent  regenerant  so lu t ion  from t h e  conden . 
sate demineral izers .  All of the above wastes exceFt t h e  spent  regen- 
e ran t  s o l u t i o n s  w i l l  b e  c o l l e c t e d  i n  t h e  25,000-gal n o n t r i t i a t e d  waste 
holdup tank. The spen t  regenerant  s o l u t i o n s  w i l l  be  c o l l e c t e d  i n  t h e  
60,000-gal spent  regenerant  tank. 
w i l l  b e  processed through a 30--gpm a u x i l i a r y  waste evaporator .  
concent ra tes  from t h i s  evaporator  w i l l  b e  t r a n s f e r r e d  t o  t h e  s o l i d  
waste d isposa l  system f o r  s o l i d i f i c a t i o n  and d isposa l .  The condensed 
d i s t i l l a t e  w i l l  b e  c o l l e c t e d  i n  one of two 20,000-gal test tanks.  
The r a d i o a c t i v i t y  and chemfcal con ten t  w i l l  be determined and t h e  dis-  
s t i l l a te  w , t l l  e i t h e r  b e  discharged t o  t h e  cooling-tower blowdown streams, 
processed through a mixed-bed demineral izer  f o r  reuse  i n  the secondar:r 
system, or t r a n s f e r r e d  b2ck t o  t h e  " t r i t i a t e d  waste holdup tank f o r  
reprocessing. I f  t he  w a s t e  l i q u i d  i n  t h e  n o n t r i t i a t e d  w a s t e  'ntrldap 
tank shows a radioactivity concent ra t lon  of less thail 
l l q u i d  may b e  pumped through a f i l t e r  and t o  the coolhg-tower b l o w d m  
stream for d i sposa l .  Our w a l l - a t i o n  ind ica t ed  an a c t i v i t y  greater than 

w i l l  be  t h r o .  . th? a u x i l i a r y  waste evaporator .  We asswied t h e  d is -  
t i l la te  w i l i  L -I:gposed of via t h e  cooling-tower blowdowv stream s i n c e  
the  e f f l u e n t  acL 

The l i q u i d  wastes i n  t h e s e  two tanks 
The 

pCi /ml  the, 

pCi/ml -:id, t h e r e f o r e ,  w e  assumed t h a t  t he  normal d i sposa l  rou te  

f t y  w i l l  bz  less thsn  lo-'' & i / m l .  
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I n  our  eva lua t ion ,  w e  assumed fo; each r e a c t o r  u n i t  t h a t  approximately 
585 gpcl of l i q u i d  w a s t e  containi-ng 0.01 PCA and 1800 gpd of condensate 
demineral izer  regenerant  s o l u t i o n s  conta in ing  t h e  nuc l ides  c o l i e c t e d  on 
the  r e s i n s  between regenera t ions  w i l l  b e  processed through t h e  non t r i -  
t i a t e d  waste  subsystem. It was assumed t h a t  all o f  t h e  processed nont r i -  
t i a t e d  w a s t e  and l abora to ry  d r a i n s  and 10% D f  t he  proc.:;sed regenerant  
s o l u t i o n s  w i l l  b e  r e l eased  t o  t h e  cooling-tower blowdoran stream. Our 
eva lua t ion  estimates t h a t  0.003 Ci /yr  w i l l  b e  re leased  from t h i s  
subsystem f o r  each r e a c t o r  unic.  

The chemical w a s t e  subsystem w i l l  handle labora tory  d r a i n s  and decon- 
taminat ion d r a i n  wastes from t h e  c l ean ing  of s m a l l  items. These 
w a s t e s  w f l l  b e  c o l l e c t e d  i n  t h e  600-gal chemical d r a i n  tank .  Tne 
l i q u i d  i n  t h e  tank w i l l  be  sampled, f i l t e r e d ,  and r e l eased  t o  t h e  
cooling-tower blowdown stream i f  t h e  r ad ioac t ive  Concentration is 
less than  p C i / m l .  If t h e  r a d i o a c t i v i t y  conten t  is g r e a t e r  than 
t h i s  level,  the l i q u i d  w i l l  b e  processed through t h e  a u x i l i a r y  w a s t e  
evaporator  i n  t h e  n o n t r i t i a t e d  w a s t e  subsystem. Our eva lua t ion  assumed 
t h a t  approximately 400 gpd w i l l  be processed through t h i s  system wi th  
a r a d i o a c t i v i t y  concent ra t ion  g r e a t e r  than 10- p C i / m l .  The con t r ibu t ion  
of t h e  e f f l u e n t  from t h i s  system t o  the  l i q u i d  source term w i l l  b e  
i n s i g n i f i c a n t  . 
The de te rgen t  waste subsystem, laundry and hot  shower w a s t e  w i l l  be  
c o l l e c t e d  i n  a 3700-gal tank.  The l i q u i d  i n  t h i s  tarrk w i l l  be sampled, 
analyzed, and r e l eased  through a f i l t e r  t o  the cooling-tower blowdown 
stream. Spent fuel-cask decontamination waste w i l l  be  c o l l e c t e d  i n  
a 15,000-gal tank. 
lyzed be fo re  be ing  r e l eased  t o  the  cooling-tower blowdown stream. Our 
eva lua t ion  assumed t h e  r ad ioac t ive  conten t  of t h e s e  wastes w i l l  b e  less 
than 
900 gpd. 
ins igni  f i c a n  t . 

The l i q u i d  i n  t h i s  tank w i l l  b e  sampled and ana- 

p C i / m l  and t h a t  t h e  processing rate w i l l  b e  approximately 
The annual c o n t r i b u t i o n  t o  t h e  l i q u i d  source term will b e  

The total  c a l c u l a t e d  expected r ad ioac t ive  l i q u i d  release from each 
r e a c t o r  u n i t ,  excluding t r i t i u m  and d isso lved  gases ,  i s  0.03 Ci/yr, 
In  o rde r  t o  compensate f o r  expected ope ra t iona l  occurrences and equip- 
ment malfunct ions,  however, t h i s  value has been nonnalized t o  0.1 Ci /yr .  
Based on previous experience,  w e  estimate that t h e r e  w i l l  a l s o  b e  an  
annual release of 350 Ci/yr of t r i t i u m  from each r e a c t o r  u n i t .  
3.2 shows o u r  c a l c u l a t e d  annual l i q u i d  releases. 

Table 

The a p p l i c a n t  estimates t h a t  approximately 0.47 Ci/yr of r a d i o a c t i v i t y  
and 150 C i /y r  of t r i t t u m  w i l l  b e  r e l eased  from each r e a c t o r  u n i t .  The 
d i f f e r e n c e  between t h e  a p p l i c a n t ' s  value and ou r s ,  i s  due t o  d i f f e r e n c e s  
in  assumptions used i n  t h e  c a l c u l a t i o n s .  We assume a decontamination 
f a c t o r  (DF) f o r  evaporators  t o  be  l o 4  f o r  a l l  nuc l ides  except  iod ine  
and l o 3  f o r  i od ine .  
waste and lo2  f o r  condensate demineral izer  regenerant  s o l u t i o n s .  

The app l i can t  assumed a DF of l o 3  f o r  n o n t r i t i a t e d  
These 
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TABLE 3 . 2 .  Calculated Annual Radionwlide 
Release i n  Liquid Waste, Per U n i t a  

Corrosion and Act ivat ion Products,  C i / y r  

Na-24 
Cr-51 
Mn-56 

Fe-55 
Fe-56 
CO-58 

2 x 10-5 CO-69 
3 x IC-5 Mo-99 

3.6 x 10-~  TC-99iIl 

3 x 10-5 W-187 
2 x 10-5 Np-239 

3.0 x 10-~  

Fiss ion  Products, C i / y r  

Br-82 
Br-83 
Rb-88 

Sr-89 
Y-91 
Y-93 

Mo-99 
Tc-99m 
Te-127 

Te-129m 
Te-129 

1-130 

Te-131m 
1-131. 

3 x 10-5 Te-132 
80 x 1-132 
1 x 10-5 1-133 

1 x 10-5 1-1 34 
2 x 10-3 CS-134 
2 x 10-5 1-135 

31 x 10-3 CS-136 
29 x 10-3 CS-137 

2 x 10-5 Ba-137m 

5 x 10-5 CS-138 
3 x 10-5 Ba-13 3 
5 x 10-5 Ba-140 

5 x 1 0 - ~  A l l  o the r s  
18 x 10-3 

Total  cor ros ion ,  a c t i v a t i o n ,  and 
fission products  0.1 Ci!yr 

Trit ium 350 Ci/yr 

6 x 
1 x 10-5 

7 x ic-4 
i o  x 10-~ 
i o  x 10-3 

1 x 10-5 
i o  x 10'~ 

3 x 10-3 

4 x 10-~  
7 x 10-4 
7 x 10-~  

aRadionuclides i n  q u a n t i t i e s  less than 1 x l om5  C i / y r  a r e  not  listed 
i n  this t a b l e .  
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d i f f e r e n c e s  r e s u l t  i n  a f a c t o r  of  apprcximately 10 i n  evapora tor  DFs. 

Rased on our  e v a l u a t i o n ,  t h e  r a d i o a c t i v i t y  i n  t he  l i q u i d  e f f l u e n t  f r o m  
Units 1 and 2 ,  exc lus ive  of t r i t i u m ,  w i l l  b e  less than 5 C i / y r  and t h e  
whole body and organ doses  w i l l  be  less than 5 mrem/yr. W e  conclude, 
t he re fo re ,  that t h e  l i q u j d  radwaste system w i l l  reduce r a d i o a c t i v e  
e f f l u e n t s  t o  as  low as p r a c t i c a b l e  l e v e l s  ir. accordance w i t h  10 CFR 
P a r t  50.34(a).  "he l i q u i d  radwaste system, t h e r e f o r e ,  i s  acceptable. 

TVA has no t  determined t h c  m t h o d  t o  be used  f o r  d i s p o s a l  of  tritium from 
t h e  p l a n t .  The methods under cons ide ra t ion  inc lude  t r u c k i n g  t o  o f f s i t e  
d i s p o s a l  Sn l i q u i d  form, o f f s i t e  d i sposa l  as a s o l i d ,  d i s p o s a l  as a 
l i q u i d  e f f l u e n t  t o  Gunersv i l le  Reservoi r ,  and d i s p o s a l  t o  t h e  atmcsphere 
i n  gaseous form. TVA has been advised t h a t  t rucking  of  rad ioac tzve  
l i q u i d  wastes is n o t  i n  conformance wi th  "as low as p r a c t i c a b l e "  guide- 
lines and t h a t  t h e  o t h e r  d i sposa l  methods should b e  consideced. Our 
eva lua t ion  a s s m e d  t h a t  t he  tritium w i l l  be  disposed of by release t o  
Gun te r sv i l l e  Reservoir  through t h e  cooling-tower blowdown. 

3.2.3.3 Gaseous Wastes 

The gaseous waste treatment and v e n t i l a t i o n  subsystems c o n s i s t  of 
equipment and i n s t r u n e n t a t i o n  necessary  t o  reduce r e l e a s e s  of r ad ioac t ive  
gases  o r  a i r b o r n e  p a r t i c t j a t e s  from r e a c t o r s ,  p l a n t  equipment, and 
b u i l d i n g  ven t s .  The primary source  of  gaseous r a d i o a c t i v e  waste w i l l  
be  from t h e  degass ing  of t h e  p r i m a r y  coolan t  durtng letdown of t h e  
r e a c t o r  cool ing  water i n t o  the  var ious  process  equipment and tanks.  
This w i l l  b e  p r i n c j p a l l y  from the  makeup and p u r i f i c a t i o n  system and 
ven t s  from t h e  l i q u i d  w a s t e  p ro res s ing  svstem. Addit ional  sources 
of  gaseous waste a c t i v i t y  w i l l  i nc lude  v e n t i l a t i o n  air  r e l eased  from 
the  a u x i l i a r y  b u i l d i h g ,  the  tu rb ine  b u i l d i n g ,  a i r  e j e c t o r ,  and purging 
of t h e  r e a c t o r  ccntainment.  Since once-through steam gene ra to r s  
(no blowdown) w i l l  b e  used i n  c h i s  p l a n t ,  t h e r e  w i l l  be  no gaseous 
waste ac t iv i t ; r  expected from t h i s  source .  The gaseous waste treat-  
ment and v e n t i l a t i o n  systems a r e  shown i n  Fig. 3.3. 

The gaseous waste system w i l l  service both  r e a c t o r  u n f t s .  The gases  
received by t h e  gaseous w a s t e  system w i l l  be  c o l l e c t e d  i n  one of two 
3000-cu f t  t anks  which are designed f o r  100 psig a t  ZOOOF. 
gases  in the t ank  w i l l  be  compressed t o  85 p s i g  by means of one of 
two 30-cfm compressors. Based oil a waste  gas flow rate of 140 cPd 
f r o a  each r e a c t o r  u n i t  s imultaneously,  t h e  waste gas decay tanks will 
have s u f f i c e n t  c a p a c i t y  to  hold up gaseous waste f o r  a t  least  60 days 
f o r  r a d i o a c t i v e  decay. The gas i n  the  decay t anks  w i l l  be sampled 

The 
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and analyzed t o  determine t h e  amount of a c t i v i t y  to  b e  released. The 
gases w i l l  then b e  r e l eased  a t  a con t ro l l ed  rate through HEPA f i l t e r s  
and charcoal  adsorbers  t o  the p l a n t  vent.  

According t o  our  eva lua t ion .  the r a d i o a c t i v i t y  releases from the 
gaseous waste system will b e  a n e g l i g i b l e  quant€ty of radfofodine 
and a p y r o x i m t e l y  1320 Ci /yr  of noble  gases f o r  each r e a c t o r  u n i t .  
TVA c a l c u l a t e d  0.0042 Ci/yr  of I-131 and 17QO C i / y r  of nob'le gases  
f o r  each r e a c t o r  tmi t .  Our ca l cu la t ed  va lues  are i n  reasonable  agree- 
ment wi th  TVA's. 

Radioactive gases  m y  be releqsed i n s i d e  t h e  r e a c t o r  containment 
b u i l d i n g  when t h e  primary systzm is  opened t o  the  b u i l d i n g  atmosphere 
and from t h e  primary system l eaks .  Reactor containment w l l l  c o n s i s t  
of an o u t e r  o r  secondary containment bui ld ing  and an  inne r  o r  primary 
containment. The primary containment w i l l  b e  provided wi th  a purge 
system and an a i r  cleanup system. The secondary containment w i l l  b e  
provided wi th  a containment p,hrge system. 'Tomally, v e n t i l a t i o n  a i r  
will  be provided t o  the  containment v o l m e s  by the  primary and secondary 
purge systems. Air exhausted through these  3ystems w i l l  pa s s  through 
HESA f i l t e r s  and charcoa l  adsorbers  before  being r e l eased  t o  t h e  
atmosphere through t h e  r eac to r  bu i ld ing  vent. The ai r  cleanup s y s t e m  
w i l l  be  used t o  c l e a n  t h e  primary containment atmosphere p r i o r  t o  
purging. 
is 36,000 scfm. This system w i l l  conta in  p r e f i l t e r s ,  HEPA f i l t e r s ,  
and charcoa l  f i l t e r s  i n  series, and the  syszom w i l l  r e c i r c u l a t e  t h e  
a i r  v!thin t h e  pr imarr  containment t o  accomplish i t s  funct ion.  Our 
eva lua t ion  (rammed t h a t  a containment purge would b e  made fou r  times 
per  y ~ ~ r  2nd chat the  primary containment a i r  creanup system w i l l  h e  
used p r io r  to  each purging. 
1-131 release of 0.0005 Ci /yr  and a noble gas r e i - a se  of 84 C i / y r  from 
the  containment purge f o r  each reac to r  un i t .  
release of 0.00036 Ci /yr  and a noble gas rz!les2Ge of 33 C i /y r .  

The capac i ty  of t h e  primary containment a i r  cleanup system 

Based on our eva lua t . fon ,  w e  c a l c u l a t e  an 

T ~ A  ca lcu la i ed  r n  1-131 

The v e n t i l a t i o n  a i r  from the  a u x i l i a r  is.iilding will be f i l t e r e d  
through HEPA f i l t e r s  and charcoal  adsorbers  before  release from the 
p l a n t  vent.  Ven t i l a t ion  a i r  wi th in  the  a u x i l i a r y  bu i ld ing  w i l l  be  
d i r e c t e d  from c lean  areas t o  p o t e n t i a l l y  mre contaminatec! areas. A 
r a d i a t i o n  monitoring system w i l l  b e  provided t o  monitor, record,  and 
annunciate  h igh  a c t i v i t y  i n  the  hu i ld ing  exhaust 

We c a l c u l a t e  that t h e  1-131 release from t h i s  socrce  per  Laactor 
unit w i l l  be  approximately 0.002 C i / y r  and the  noble gtose!s release 
w i l l  be  550 C i / y r .  T V A  d id  not report releases from thjts source  
sepa ra t e ly .  Offgae from the  gland-seal steam condenser is vented 
to the  envi rons  wi thout  a d d i t i c a a l  treatment whereas t h e  o f f g a s  
from the  pain condenser mechanical vacuum pumps is  +o b e  f i l t e r e d  
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through HEPA f i l t e r s  artd charcoa l  adsorbers  be fo re  being .-eleased t o  
t h e  atmosphere. TGrbine bu i ld ing  v e n t i l a t i o n  a i r  w i l l  exhaust frm 
t h e  t u r b i n e  b u i l d i n g  roof e x h a u s t  hous ing  to t he  atmosthe-? wi thout  
t reatment .  

W e  c a l c u l a t e  t h a t  t h e  1-131 release from v.?cuttm pimp s y s t t n  = r i l l  be 
approximately 0.001 Ci/yr and a noble  gas reltcse of 556 C i /y r  f o r  
each r e a c t o r  unit .  W e  ca lcu la te  t h a t  t h e  1-13] release from t h e  
tu rb ine  S u i l d t n g  w i l l  b e  approximately 0.033 C i t ; r  and 1 noble  gas  
release 3f 66 C i / y r  f o r  each r eac to r  u n i t .  The r a d i o a c t i v i t y  re- 
leases from t h e  gland-seal  steam condenser w i l l  b e  n e g l i g i s l e .  TVA 
has c a l c u l a t e d  vacuum pump releases of 1 . 2  Y Ci,'yr f o r  I- 3 1  
and 840 Ci /y r  f o r  noble gas f o r  each unit, and gland-seal condenser 
releases of 1 .2  x lQ-5 Ci/yr  f o r  1-131 and 0 . 8  C i /y r  of n o b k  gases  
f o r  each r e a c t o r  u n i t .  TV.4 did not r epor t  t u rb ine  building radio- 
a c t i v i t y  releases s e p a r a t e l y .  

Based on our eva lua t ion  of  t h e  gaseous w a s t e  t reatment  and v e n t i l a e l n n  
systems,  w e  estimate that a t o t a l  of 2500 C i /y r  of noble gases  and 
O.dO7 C i / y r  of 2-131 w i l l  b e  r e l eased  from each r e a c t o r  unit. TY,q 
e s t imated  3870 Ci/yr  of noble  gases  and 0.013 C i /y r  of 1-131 wi?"?. 
b e  r e l eased  f o r  each r e a c t o r  u n i t .  Our c a l c u l a t e d  releases are j;P 

reasonable  agreement w i t h  those  of  TVA. Table 3.3 shows our  cal- 
c u l a t e d  annual  gaseous releases. 

Based on ottr eva lua t ion ,  the  annual exposures t o  the  whole body or 
any organ will b e  less than 5 m r e m  f o r  noble  gases  a t  o r  beyend rite 
s i t e  bourrdary and less than 15  mem f o r  iod ine  dose t o  a c h i l d ' s  
thyro id  due t o  cows' milk from t h e  n e a r e s t  p o t e n t i a l  pas tu re  f o r  tho  
combined ope ra t ion  of t h e  two r e a c t o r  u n i t s .  We conclude that the 
gaseouc radwaste systems w i l l  reduce r ad ioac t ive  e f f l u e n t s  to as low 
as p r a c t i c a b l e  levels i n  accordance w i t h  10 C F R  P a r t  50.34Ca) .. We 
conclude, t h e r e f o r e ,  t h a t  t he  gaseous waste t reatment  ar-d v e n t i l a t i o n  
r y s t e m s  are acceptab le .  

3.2.3.4 So l id  Wastes 

The s o l i d  radwaste system w i l l  b e  d e s i m e d  t o  c o l l e c t ,  monitor,  pro- 
cess, package, and  provide temporary s t o r a g e  f o r  r a d i o a c t i v e  s o l i d  waste 
p r i o r  t o  o f f s i t e  shipment and d i s p o s a l  i n  accordance w i t h  a p p l i c a b l e  
r e g u l a t i o n s .  

Miscel laneow dry waste c o n s i s t i n g  of c l o t h i n g ,  rags ,  paper,  and a i r  
f i l t e r s  w i l l  b e  compacted i n t o  55-gal drums by a b a l i n g  machine. 



TABLE 3.3. Calculated Annual Release of Radioactive 
Materials i n  Gaseous Eff luents ,  Ci /yr /uni t  

~~ 

Gas Stripping Bu i 1 ding Ven ti 1 a t ion Air 
Nuclide Shu tdown Con t 1 n uous Reactor Auxiliary Turbine Ejector Total 

Kr-83m Q* 4 . 3 ~ 1 0 ' ~  2 2x10-3 2 4 

Kr-85 14 1 x 1 0 3  1 . 7  0.8 1x10-3 0.8 1CZU 
Kr-85m 0 0.05 9 1x10-2 9 18 

Kr-87 0 
Kr-88 0 
Kr-89 0 

9 ~ 1 0 - ~  5 ~ ~ 1 0 - 3  5 10 
6x10-' 16 2x10- 16  32 
3 ~ 1 0 ' ~  0.4 5 x ~ O - ~  0 . 4  0.8 

Xe-- 13  l m  1 67 0.7 
Xe-133m 1.7~10-6 1.2~10-~ 0.7 
Xe-133 3.2 220 80 

2 L ~ 1 0 - 3  2 7 2  

48 0.6 4 8 400 
9 1x10-2 9 19 

Xe-135m 0 
Xe-135 0 
Xe-137 0 

0 4 ~ 1 0 ' ~  1 1x10-3 1 2 

0 7 ~ 1 0 ' ~  0.8 1x10'3 0.8 2 
0 0.3 24 3 ~ 1 0 - ~  24 48 

Xe-138 0 0 1x10-3 4 5 ~ 1 0 ' ~  4 8 

Total 2 0  1. 3x103 80 1 2 0  0.7 120 164U 

1-131 0 
1-133 0 

q e r o  (0) appearing i n  t h i s  cable indicates release is less than Ci/yr. 
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Spent res ins  w i l l  be placed i n  30-gal drums and mixed wi th  a blend o E  
vermicul i te  and cement fo r  so l id i f i caL ion .  Evaporator bottoms w i l l  be 
placed i n  55-gal drums and mixed with a blend of vermZculitc8 -ind cemm; 
f o r  s o l i d i f i c a t i o n .  I f  required by the  a c t i v i t y  leve l ,  t he  f i l l e d  drums 
will be enclosed i n  s teel- jacketed lead s h i e l d s  f o r  shipment. 

We estimate that  fo r  each r eac to r  uni t  approximately 500 30-gal drums 
of spent  r e s ins ,  200 55-gal drums of evaporator bottoms, and GOO 55-gal 
drums of miscellaneous d ry  waste w i l l  b e  shipped o f f s i t e  each year .  
W e  estimate t h a t  each drum of spent  r e s i n s  dll  contain approximately 
10 Ci af te r  180 days decay; each drum of evaporator bottom w i l l  conta in  
approximately 2 C i  a f t e r  180 days decay; and the  600 drums of l o w  
a c t i v i t y  daste w i l l  contain less than 5 C i  t o t a l .  

TVA estimates t h a t  approximately 1550 cu f t  of spent  resiils, 960 cu f t  
of evaporator bottoms and 2450 cu f t  of miscellaneous dry wastes w i l l  be 
shipped each year from each reac tor  u n i t .  TV4 a l s o  estimates t h a t  775 Ci /yr  
of r a d i o a c t i v i t y  i n  spent  r e s i n  drums, 30 Ci/yr  of r a d i o a c t i v i t y  i n  eva- 
porator  bottom drums, and 25 Ci/yr of r a d i o a c t i v i t y  i n  t h e  miscellaneous 
dry waste drums f o r  each reac tor  unit. 

Drums w i l l  be  f i l l e d  and sealed by remote means. Storage t i m e  w i l l  be 
provided depending on the  c u r i e  content and number of drums generated. 
Shielding w i l l  be  provided as required t o  ensure as 1uw as p rac t i cab le  
doses. Based on our evaluat ion of t he  q u a n t i t i e s  of s o l i d  wastes 
t h a t  are generated,  t h e  provis ions fo r  handling t h e  waste, and s h i p i e n t  
i n  accordance wi th  AEC 10 CFR P a r t  7 1  2nd appl icable  DOT regula t ions ,  
w e  conclude t h a t  t h e  s o l i d  radwaste system i s  acceptable.  

3 .2 .4  Nonradioactive Waste Disposal 

A desc r ip t ion  o f  the  p o t e n t i a l  sources  and amounts of nonradioact ive 
discharges which have been i d e n t i f i e d  is given i n  t h i s  s ec t ion .  Impacts 
from these emissions w i l l  be discussed i n  Sect ion 5 .  

3.2.4.1 Chemical Discharges 

The Bel lefonte  Nuclear P lan t  l i q u i d  flow and discharge system is shown 
i n  schematic representa t ion  i n  Fig. 3.4.  The sources  of chemicals and 
t h e  maximum expected quan t i ty  of r e s u l t i n g  chemical end products t h a t  
could be discharged are summarized i n  Tables 3.4,  3.5, and 3.6. The 
TVA states  that no s u l f u r i c  ac id  w i l l  be  needed fo r  the  c i r c u l a t i n g  
water system t o  prevent s ca l ing .  

An area of approximately 10 acres w i l l  be  diked t o  provide a yard drainage 
pond. Any d e b r i s  or o i l  which may be  s p i l l e d  and en te r  t h e  yard drainage 
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F i r  ~ . 4 .  F l o w  D i a g r a m  of Plant D i s c h a r g e  System. From TVA D E S .  



TABLE 3 . 4 .  Summary of Added Chemicals and Resulting End Products. From TVA DES. 
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TABLE 3.5. Suxnary of “Added” Inorganic Chernical Discharges 
t o  Guntersville Reservoir Using the Proposed Method of 

Treatment“ and Discharge. From TVX DES. 
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TABLE 3.6. Summary of Observed Trace Metal Concentrations and 
Expected Trace >letal Concentrations in the Discharge Strearrl 

and at the Edge of the Jet Mixing Zone. From TVA DES. 
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system w i l l  flow t o  t h i s  pond. A deep-level skimming-type outf low w i l l  
be  provided s o  t h a t  f l o a t i n g  d e b r i s  and o i l  cannot cscape from the pond. 
This  material w i l l  b e  p e r i o d i c a l l y  removed from t h e  pond f o r  d i s p o s a l .  
Depending on t h e  cha rac t e r  of t h e  was tes ,  d i sposa l  w i l l  5e by such 
methods as reclamation,  b u r i a l ,  l a n d f i l l ,  or burning. The pond e f f l u e n t  
w i l l  go t o  t h e  T o m  Creek einbayment. 

3.2.4.2 TransfGrmers and Electr ical  Machinery 

Some o i l  leakage may occ.ur from bear ings  and o the r  p a r t s  of c e r t a i n  
machinery i n s i d e  bu i ld ings .  The o i l  w i l l  b e  drained t o  an o i l  sump 
t h a t  w i l l .  have adquate capac i ty  t o  conta in  a l l  s p i l l a g e ,  which w i l l  
then be  recovered f o r  reclamation o r  d i sposa l .  

3 . 2 . 4 . 3  S a n i t a r y  Wastes 

Extended a e r a t i o n  sewage t reatment  f a c i l i t i e s  w i l l  b e  provided during the  
cons t ruc t ion  per iod  t o  treat  t h e  domestic wastes from a peak cons t ruc t ion  
fo rce  of approximately 2500 persons.  Ef f luent  from t h e  p l a n t  w i l l  be 
ch lo r ina t ed  be fo re  d ischarge  t o  t h e  r i v e r .  These t reatment  f a c i l i t i e s  
w i l l  Se complemented dur ing  cons t ruc t ion  by portable- type chemical t o i l e t s  
f o r  use i n  i s o l a t e d  o r  remote areas of t h e  p r o j e c t  s i te .  A t  t h e  end of 
cons t ruc t ion ,  t h e s e  i n i t i a l l y  i n s t a l l e d  f a c i l i t i e s  w i l l  be  removed, 

Secondary t rea tment  f a c i l i t i e s  w i th  provis ion  f o r  c h l o r i n a t i o n  w i l l  be  
provided f o r  t h e  pemrment p l a n t .  Ef f luent  w i l l  be  discharged t o  t h e  
cooling-tower makeup system. A s  s t a t e d  by t h e  a p p l i c a n t ,  t h e  t reatment  
f a c i l i t y  w i l l  b e  deslgned t o  handle t h e  sewage load f o r  approximately 308 
persons,  which should b e  s a t i s f a c t o r y  f o r  t h e  170 permanent employees, 
temporary employees, and s p e c i a l  v i s i t o r s .  During per iods  when P l a r g e  
temporary maintenance fo rce  i s  working a t  t h e  p l a n t ,  t h e  permanent 
waste treatment system w i l l  be  supplemented by portable-type chemical 
t o i l e t s .  

A t  t h e  v i s i t o r ' s  center, TVA estimates about 200 v i s i t s  pe r  day. The 
s a n i t a r y  f a c i l i t i e s  are s e p a r a t e  from those of t h e  permanent p l a n t .  

3 . 2 . 4 . 4  Gaseous Emissions 

The o i l - f i r e d  a u x i l i a r y  steam genera tors  are expected t o  burn a t o t a l  of 
about 4.8 x lo6 ga l lons  per  year  o f  No. 2 f u e l  o i l ,  having a maximum 
s u l f u r  conten t  of 0 .5  percent .  
steamflow w i t h  an inpu t  r a t i n g  of about  145 x l o 6  Btu/hr.  For s h o r t  
t i m e s ,  both u n i t s  w i l l  opera te  a t  f u l l  capac i ty ,  which r e s u l t s  i n  
burning 1815 g a l / h r  of f u e l .  

The b o i l e r s  are each r a t e d  a t  100,000 l b / h r  
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The nain emissions are:  p a r t i c u l a t e s ,  s u l f u r  ox ides ,  carbon d iox ide ,  
carbon monoxide, hydrocarbons, and n i t rogen  oxides. The emission w i l l  
b e  r e l eased  through a s t a c k  which is  approximately 125 feet above ground 
l e v e l .  

During ope ra t ion ,  fou r  d i e s e l  genera tors  are on t h e  s i t e ;  they w i l l  only 
ope ra t e  during emergency aad  equipnent - tes t ing  per iods .  

3.3 TRANSMISSION LINES 

The t ransmiss ion  l i n e s  a s soc ia t ed  wi th  t h e  Bel le fonte  p l a n t  will be  con- 
s t r u c t e d  i n  t h r e e  s t e p s .  

S tep  One w i l l  b e  t h e  cons t ruc t ion  of a 500-kV l i n e  between t h e  Widows 
Creek f o s s i l - f u e l  p l a n t  and a s u b s t a t i o n  i n  t h e  Gun te r sv i l l e  area. l'his 
40-mile l i n e  is  being constructed e a i l y  because of a need for a new i n t e r -  
connection of t h e  TVA system wi th  t h e  Alabama Fower Company. 
i s  t o  b e  completed by t h e  summer of 1976. 
u n i t  No. 2 comes on-l ine,  approximately i n  January of 1980, a connection 
t o  t h e  p l a n t  must be i n  s e r v i c e . )  

This l i n e  
(When Bei le fonte  genera t ing  

Under S tep  Two, two 500-kV transmission l i n e s  w i l l  provide system connec- 
t i o n s  f o r  the Be l l e fon te  Nuclear P l a n t  Unit 1. These connect ions w i l l  
b e  provided by opening t h e  e x i s t i n g  Widows Creek-Madison 500-kV trans- 
mission l i n e  and extending the r e s u l t i n g  l i n e  s e c t i o n s  approximately 
1 2  m i l e s  t o  t h e  nuc lear  p l an t  switchyard.  This w i l l  e s t a b l i s h  500-kV 
t ransmiss ion  l i n e s  t o  Widows Creek S team Plan t  and Madison Subs ta t ion .  

S t a t i o n  s e r v i c e  power t o  t h e  nuc lear  p l a n t  will b e  provided by opening 
t h e  e x i s t i n g  Widows Creek-Scottsboro 16r-kV transmission l i n e  i n  the 
v i c i n i t y  of Be l l e fon te  and cons t ruc t ing  two l i n e s  t o  the nuclear  
p l a n t  switchyard.  
required for each 161-kV l i n e .  
two l i n e s  is June of 1979. 

Approximately 1 . 2  m i l e s  of new cons t ruc t ion  w i l l  be 
The approximate s e r v i c e  d a t e  f o r  t hese  

Step Three w i l l  be t h e  cons t ruc t ion  of t h e  500-kV transmission l i n e s  
from the  p l a n t ,  ac ross  t h e  r i v e r  on double-circui t  t ransmiss ion  l i ne  
towers, t o  connection wi th  t h e  l h e s  previous ly  descr ibed i n  S tep  One. 
These l i n e s  will b e  about t h ree  m i l e s  l ong  and w i l l  be requi red  f o r  
service i n  March of 1980. Or ig ina l ly  i t  w a s  proposed t o  extend t h e  
Bel le fonte-Guntersv i l le  500-kV l i n e  an a d d i t i o n a l  36 miles t o  t h e  
Madison Subs ta t ion  near  Hun t sv i l l e ,  Alabama. Recent s t u d i e s ,  j o i n t l y  
conducted between Southem Serv ices  Corporation, Altabama Pawer Company, 
and TVA, show that a multipurpose 500-kV in te rconnec t ion  between t h e  
Alabama Power Company and the  TVA system a t  Gun te r sv i l l e  would provide 
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s u f f i c i e n t  power system access  €or s t a b l e  opera t ion  of t h e  second 
B e l  l-efonte genera t ing  un i t .  This connection, t he re fo re ,  e l i m i n a t e s  t h e  
need f o r  extending the  B e l l e f o n t e - C m t e r s v i l i e  500-kV l i n e  t o  Madison. 
For the  purposes of  t h i s  statement, i t  i s  asslrraed that a l l  these 
planning s t e p s  w i l l  occur and are a s s ignab le  t o  the  B e l l e f o n t e  p l an t .  

The transmission l i n e  rou te s  as shown i n  Fig. 3.5 w i l l  r e q u i r e  approxi- 
mately 73 miles  of new t r a n m i s s i o n  line cons t ruc t ion  and n e c e s s i t a t e  
t h e  prchase of 1550 acres of new right-of-way easenrents. Approximately 
50 percent  of t h e  requi red  rights-of-way is presen t ly  i n  woodland, 
25 percent  is used for farming, and the  remainder is fanidand 1 y i . g  
i d l e .  

3.4 SITE ACCESS 

There w i l l  b e  hro access r o u t e s  to the  s i t e  during most o f  t h e  conetruc- 
tion program, one via e r d s t l n g  roads west of t h e  p l a n t  s i te and a new 
permanent access road from a poln: off U. S. 72 n o r t h e a s t  of t h e  s i t e .  
This new access road w i l l  r e q u i r e  cons t ruc t ion  ob a causeway ae ross  
t h e  Town Creek eahayment. By t h e  time the  cons t ruc t ion  f o r c e  reaches 
lo00 employees, t h e  new access road should be  open t o  t r a f f i c .  The 
abnormal cons tnsc t ion  t r a f  f i c  may n e c e s s i t a t e  r e p a i r s  t o  ehe existing 
roads, m d  t h e  TPA w i l l  determine r e s p o n s i b i l i t y  for r e p a i r s  on an 
i n d i v i d u a l  basis wi th  l o c a l  highway o f f i c ’ . a l s  a t  t h e  a p p r o p r i a t e  time. 
Road access t o  t h e  s i t e  is discussed  i n  g r e a t e r  d e t a i l  i n  t h e  d i s -  
cussion of a l t e r n a t i v e s  i n  Section 9 . 2 . 4 .  

Most of t h e  heavter  items o f  pertmnent equip ten t  vi11 arrive by ra i l  o r  
barge shipment@. Rai l road access t o  t h e  site w i l l .  be provided by a 
new three-aile spur off  the  Southern Railway -in l ice from a p i n t  
about one laile wes t -of  Hollywood. The s e l e c t e d  r o u t e  fol lows proper ty  
l i n e s  and w i l l  provide r a i l  access t o  p o t e n t i a l  i n d u s t r i a l  l ands  be t -  
ween t h e  p l a n t  s i te  and Sca t t sbo ro .  A docking f a c i l i t y  rill be b u i l t  
a t  t h e  s h o r e l i n e  between t h e  i n t a k e  channel and the  d ischarge  t o  handle 
barge t r a f f i c .  
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Fig. 3.5.  Primary Choice bnd Major Alternative Routes for Trfinmlselon 
Line Rigtt t . -Of-Hag.  
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4 .  ENVIROWEEXTAL EFFECTS OF CONSTRUCTION - ---.-- 

4.1 ERRESTn4i ,  EFFECTS 

4 .  i. 1 &si te  Constrilc t i o n  

O f  the 1588 acres of t h e  s i t e ,  t h e  s t a f E  estfmateo t h a t  approximately 
400 a c r e s  ~ € 1 . 1  b e  d i s t u r b e d  hy c o n s t r u c r i o n  a c t i v i t i e s ,  Vegetatic. 
will b e  remoized in the c o n s t r u c t j o n  areas and w t 1 1  b e  d i s t u r b e d  some- 
w h a t  i n  a d j a c e n t  areas. %is ell r p s u l t  i n  a loss  af d l d l i P e  h a b i t a t  
and t h e  attcrndant wi ld l€E( . .  13 .wd on p r e l W n a r y  b i u l o g i c a l  surveys, 
no rare or cndangered species I pS - n t s  and an imals  a r e  ihnown t o  i n h a b i t  
t h e  s i t e ,  F h s t  of t h e  c o n s t r u c L l o n  w i l l  b e  on t h e  faimland. The fore- 
s t e d  h igh laad  on the  reservoir side of  t h e  p e n i n s u l a ,  except  for  t h e  
i n t a k e ,  d i s c h a r g e ,  docking and v i s i t o r s '  c e n t e r  areas, w i l l  be  l e f t  
intact .  Not o n l y  is the corest itself impor tan t  t o  reany species of  
w i l d l i f e  ( e s p e c i a l l y  as a r e f u g e  area), but t h e  edge d o n g  the overbimk 
area of tk. r e s e r v o i r  is impor tan t  t o  s p e c i e s  such as t h e  p ro thono ta ry  
warb le r  arid herons.  The s t a f f  recormends t h a t  a n s t r u c t i o n  personnel 
b e  excluded from t h e  non-construc t i o n  p o r t i o n s  of  t h e  overbank area 
and a d j a c e n t  forested h i l l s  by the u s e  ob signs and/or fences .  

The g rad ing  and excava t ion  estimates for  the p l a n t  requLre that a b o r r w  
source be! wed t o  supply  the needed f i l l  material. Approximately 400,000 
cubic yards  m u s t  be ob ta ined .  The procedures  t o  be w e d  i n  the  excava t ion ,  
o b t a i n i n g  of f i l l ,  g rad ing ,  and f h a 1  s u r f a c e  c o n d i t i o n i n g  w t 1 1  determice  
much o f  t h e  impact caused by  t h e s e  a c t i v i t i e s .  'Ihe a p p l i c a n t  Is comslitted 
to measures and c o n t r o l s  t o  l i m i t  possible  adverse e f f e c t s  from construction 
as g"len i n  s e c t i o n  4 . 4 .  

Bust c o n t r o l  measures t o  b e  taken Lnclude water sprinkling and chemical 
treatmsent. Chemicals tn b e  used for dust c o n t r o l  i nc lude  calcium 
c h l o r i d e  and water s o l u b l e  polymers. While the calcium chloride should 
cause no problems i n  runoff  waters ( t f  used c o r r e c t l y ) ,  t he  s t a f f  f e e l s  
that no6 enough is known about  t h e  w e  and  p o t e n t i a l  impact.s SI t h e  
use or" virter s o l u b l e  polymers. Therefore, the staff  recomaends t h a t  
t h e  P A  n o t  use water s o l u b l e  polymers for dust c o n t r o l .  This matter 
can be reviewed v i t h  the  AEC i n  t h e  f u t u r e  i f  T V A  does dec ide  t o  use  lthem 
There a i  be sane unavoidable  o f f s i t e  nofse  ftm the mvement oE t rucks  
and t he  o p e r a t i o n  of heavy machinery,  The n o i s i e s t  c o n s t r u c t i o n  a c t i v i t i e s ,  
such as p i l e  d r i v i n g  and blasting, will g e n e r a l l y  be l i m i t e d  t3 t h e  dayrime 

(3n c o n s t r u c t f a n  p r o j e c t s  of this magnitude, w i t h  such concen t r a t ed  
a c t i v i t y  o f  men and machines, e x t r a  p r e c s u t h n e  mist b e  taksn  t o  keep 
c o n s t r u c t i o n  impacts to a c c e p t a b l y  lw l e v e l s .  Erosion dur ing  a d  
a f t e r  c o n s t r u c t i o n  can be kept  t o  a mini" by several =thocis,* * a  
The TVA fo l lows  sollze of the p r a c t i c e s  discussed in these r e f e r e n c e s .  
I n  the TVA D E S s  t he  "VA s ta tes  that Ln c o n j u n c t i m  d t h  a m t e r  grading 
p l a n ,  be", d i v e r s i o n  d i k e s ,  check dams, sediment b a s f n s ,  f iber  mts,  
n e t t i n g ,  gravel, mulches, g r a s s e s ,  s p e c h i  d r a f n s  and o t b r  erclsLon 
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cont ro l  measures w t l 1  be  used. T u r o i d i t v  and s i l t a t i o n  i n  t h e  reservoi r  
r e su l t i ng  f r a  erosion of land, and the subsequent e f f e c t s  on aquatic 
b io t a  will be monitored [see Secticn 6j. Qmrte r ly  s i te  inspection 
v i s i t s  by TVA e , : s leg is t s  should dbclose  auy nlevere erosion problems 
or other  macceptahle  constructwn impacts. However, the  s t a f f  w i l l  
require  the TVA to  provide pos i t i ve  plans for coupling r e s u l t s  of the 
construction environm%ntal monitoring with constraction p rac t i ces  t o  
ensure that environmental impacts of construction are constrained t o  
acceptable levels. 

The TVA DES states that "Minor locel grounci water disturbances may 
occur as a r e s u l t  of p lan t  construction, but no permanent gromd 
water level changes are ant ic ipated -'' (Yol. 1, p . 8.2-7.) S ince  
no ground w a t e r  w i l l  be used at t h e  Bellefonte p lan t  (the s i te  is 
underlain by Chickamauga Limestone, whfch in t h i s  a rea  is a poorly 
water-bearing formation [PSAR, Vol. 2 ,  p. 2.4-26 t o  2.4-2911, the 
possible  disturbances would be tlw l a r w s h g  of ground water leveis due 
t o  quarrying and dewatering operations.  Except t o  t h e  southwest 
along the strike of the Chickamauga limestone, ;he Bel lefonte  s i te  
is hydraul ical ly  €solated by Guntersvi l le  Lake and Town Cree& em- 
bayment. There is one pr ivate  w e l l  j u s t  o f f s i t e  ?a the southwest  
direct ion.  Any fu ture  w e l l s  i n  thFa d i rec t ion  would necessar i ly  
be confined t o  the  Xnox Dolomite. The b o x ,  one of the two pr inc ip le  
vater4earing formtltions €n t he  axea, dips  t o  t h e  southeast  and a t  
the plant  s € t e  is 1000 f e e t  below land surface.  It is, therefore ,  
extremely unl ikely that any ground water disturbances due t o  con- 
s t ruc t ion  w u l d  extend o f f s i t e .  
operations cease, the  normal local ground vater levels on t h e  si te 
would be reestabl ished.  However, should there  be any d i f f i c u l t i e s  
experienced by residents  in t he  area as a reeult of construction- 
induced a l t e r a t i o n  of the groundwater supply, the TVA should take 
the necessary act ions to alleviate such well-rater problems. 

Also, once quarrying and dewatering 

4.1.2 Transmission Llne C o n s t r u ~ t i a n ~ ' ~  

General routing of the  73 miles of new transmission l i n e s  is f a i r l y  
f trm. Exac t  locat ion w i l l  be  detenained by f i e l d  surveys. Resident ia l ,  
caPrmarcia1, industrial, recrea t iona l ,  h i s t o r i c a l ,  cu l tu ra l  and scenic  
areas, c rea t e  of r idges and mountains, buildings and woodlands a r e  
avoided where possible.  Property l i n e s ,  land-use zones, and the  bes t  
places to cross roads and streams are taken i n t o  consideration. 

In  construction of new l i n e s  through wooded areas, the  TVA proposes t o  
"shear clear" (all vegetation cleared t o  ground leve l ) .  Stuups are 
reroved as rmch as possible (depending on size of stumps and ground 
conditione) and a f t e r  construct ion is complete, the right-of-y is 
disced, then seeded (usually with Kentucky 31 fescue) and f e r t i l i z e d .  
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The right-of-way is  maintained by mowing every four to f i v e  years. In  
"remote and inaccessible" areas where seeding and mowing are not prac- 
t i cab le ,  the right-of-way is maintained by aerial broadcast appl icat ions 
of herbicides,  generally Tandex a t  the rate of 15.2 pounds (ac t ive) /acre .  
Where erosion control  problems could be encountered i n  areas of rock 
outcropping, on s t e e p  slopes,  and i n  the v i c i n i t y  of streams, timber i a  
hand-cut. 
and screening is attempted a t  major road crossings. 
r o l l i n g  terrain and on slopes up t o  approximately 30 degrees, water 
breaks and divers ion swales are consttucted t o  control  erosion. Slash 
is normally disposed of by open Burning. Occasionally, control led burning 
(burning in a p i t  w i th  the aid of blowers) and windrowing of s l a sh  are 
used. 
b u i l t .  

Vegetation is l e f t  i n t a c t  as much ao possible near streams 
I n  moderately 

Permanent access roads within the  right-of-way a r e  generally not 

Fram ons i t e  inspections of ex is t ing  and proposed l i n e s  i n  the Bel lefsnte  
area, and from discussions with TVA personnel, the s t a f f  f e e l s  t h a t  the 
TVA does an adequate job of transmission l i n e  routing. The s t a f f  fore- 
sees no problems with the routing proposed fo r  t h e  Bellefonte 
l i nea  and concurs w i t h  the TVA i n  r e j ec t ion  of the a l t e r n a t i v e  routings 
considered. 

The manner in which rights-of-way are prepared and used f o r  construct ion 
of the l i n e s  w i l l  g rea t ly  inf1uen:e the  kind and extent of fu tu re  main- 
tenance work as w e l l  as the seve r i ty  of the environmental Impacts of 
construction and maintenance. The s t a f f  believes t h a t  the TVP. has not 
adquately considered a l t e r n a t i v e  construction and maintenance methods. 
Their basic  approach is not consis tent  with good construction prac t ices  
and bas ic  ecological  pr inc ip les ,  nor l e  it consistent with what other 
u t i l i t i e s  and governmental agencies have found t o  be des i rab le  and 
pract icable .  A comprehensive treatment of the s t a f f ' s  concerns with 
the methods the  TVA proposes t o  use f o r  Bellefonte, and some suggeBted 
a l t e rna t ives ,  is contained i n  Appendix B. 

The s t a f f  wC,!l  require  tha t  the TVA submit a plan acceptable t o  the 
staff t o  study the impacts of various a l t e r n a t i v e  methods of construc- 
t i on  and maintenance. The Bellefonte l i n e ,  which m a t  be coastructed 
ea r ly  ( referred t o  ~8 Step 1 in t h i s  document), can be used fo r  t h i s  
study. P r io r  to  construction of the  remaining Bellefonte l i n e s  (Steps 
2 and 3), the  r e s u l t s  of t h i s  study and an updated version of proposed 
clear ing and maintenance methods (including evaluation of a l t e rna t ives ]  
w i l l  be submitted f o r  s t a f f  evaluation. This submittal  should include 
the  cos t s  and bene f i t s  of a l t e r n a t i v e  methods as TVA sees them a t  t h a t  
time. 
and soil s t a b i l i t y  are among tne items t o  be considered. 

Cost experience f ac to r s  and the e f f e c t s  on vegetation, w i ld l i f e ,  
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I n  a d d i t i o n  t o  Appendix B ,  t r ansmiss ion  l i n e s  a r e  a l s o  discussed i n  
S e c t i o n s  5.4.1.2 ( o p e r a t i o n ,  p a r t i c u l a r l y  maintenance by mowing and 
h e r b i c i d e s ) ,  6 .2 .2  (moni tor ing) ,  and 9 . 2 . 4  ( a l t e r n a t i v e s ) .  

4.1.3 Pzcess  Rai l road  Construct ior ,  

Rai l road  access  t o  t h e  s i?e  w i l l  be provided by a new three-mi le  spur  
off  t h e  Southern Railway main l i n e  from a po in t  about one m i l e  wesc of 
Hollywood. The s e l e c t e d  r o u t e  fo l lows  p rope r ty  l i n e s  and w i l l  p rovide  
r a i l  access t o  p o t e n t i a l  i n d u s t r i a l  l ands  between t h e  p l a n t  s i t e  and 
Sco t t sbo ro .  I n  c o n s t r u c t i n g  t h i s  s p u r ,  t h e  TVA w i l l  fo l low the  good 
c o n s t r u c t i o n  p r a c t i c e s  d iscussed  i n  Sec t ion  4.1.1. Cons t ruc t ion  along 
t h e  s e l e c t e d  r o u t e  w i l l  have less p o t e n t i a l  environmental  impact than 
t h e  a l t e r n a t i v e  r o u t e  a c r o s s  t h e  Town Creek embayment (which would 
have t h e  a d d i t i o n a l  impacts of i nc reased  t u r b i d i t y  and s i l t a t i o n  of 
Town Creek and t h e  l o s s  of a q u a t i c  h a b i t a t ) .  (See Sec t ion  9 .2 .7  f o r  
d i s c u s s i o n  of a l t e r n a t e  r o u t i n g s . )  

4.2 AQUATIC EFFECTS 

The ch ie f  consequence of o n s f t e  and t r ansmiss i cn  l i n e  c o n s t r u c t i o n  w i l l  
be t h e  a d d i t i o n  t o  ad jacen t  waters of p a r t i c u l a t e  matter and n u t r i e n t s  
which are in excess of t h e  normal load  i n  s u r f a c e  runoff  The a p p l i c a n t  
estimates e r o s i o n  of 4600 t o n s  of s o i l  from t h e  s i t e  dur ing  t h e  s ix-year  
c o n s t r u c t i o n  per iod .  Lncreases i n  t u r b i d i t y  and s i l a t i o n  w i l l  a l s o  
r s s u l t  from dredging  for  t h e  i n t a k e ,  d i scha rge ,  and docking f a c i l i t i e s  
and Const ruc t ion  of t h e  causeway. There w i l l  b e  pe r iods  du r ing  i n t e n s e  
cons2ruc t ion  a c t i v i t i e s  and heavy r a i n s  when t h e  e ros ion  of s o i l  and work 
i n  t h e  water (dredging,  causewsy c o n s t r u c t  i on ,  e t c .  ) could l e a d  t o  
extreme t u r b i d i t y  and s i l t a t i o n  i n  the r e s e r v o i r  and i n  t h e  Town Creek 
abaymen t .  However, good p r a c t i c e ,  which inc ludes  t iming and t h e  u s e  of 
proper  equipment, can s u b s t a n t i a l l y  r e d w e  t h e  p o t e n t i a l  f o r  s i l t a t i o n  
and t u r b i d i t y .  

The minimizat ion of s i l t a t i o n  and t u r b i d i t y  is d e s i r a b l e  because t h e r e  
are p o t e n t i a l l y  many d e l e t e r i o u s  e f f e c t s  caused b inc reased  n u t r i e n t  l oad ,  
s i l t a t lo t i ,  and t u r b i d i t y  on t h e  a q u a t i c  b i o t a .  ' - l X  These inc lude :  
n u t r i e n t  s t t m u l a t i o n  of a i g a l  growth, t u r b i d i t y -  and s i l t a t i o n - c a u s e d  
r e d u c t i o n  of primary p r o d u c t i v i t y  (by r educ t ion  of l i g h t  p e n e t r a t i o n ,  
f l o c c u l a t i o n  of p l ank ton ic  a l g a e ,  smothering of m c r s p h y t e s  wi th  s i l t ,  
etc . ) ,  m o d i f i c a t i o n  of t h e  b e n t h i c  coxnuni ty  s t r u c t u r e  and/or  r educ t ion  
of benthic p r o d u c t i v i t y  (by a change of s s ;hs t r a t e  type ,  s e t t l i n g  of 
s u s p e n d 4  e o i l d s ,  i nc reased  oxygen demand from o rgan tc s  i n  s i l t ,  e t c . ) ,  
and numerous e f f e c t s  of f i s h  popu la t ions  ( through f i s h  avoidance of 
t u r b i d  water, d i f f i c u l t y  f i n d i n g  food,  r e d u c t i o n  of a v a i l a b l e  food, 
c e s s a t i o n  of mig ra t ion ,  dep res s ion  of growth, r educ t ion  of r e s i s t a n c e  
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t o  o the r  stresses, increased incidence of d i sease ,  s f l t a t i o n  of spawning 
grounds and smothering of eggs, etc.) . 
Tne pos i t i on  of  t h e  s t a f f  is t h a t  i f  good practice is followed i n  corl- 
s t r u c t i o n  act ivi t ies ,14,16-18 cons t ruc t ion  impacts Wfll be acceptab le .  
In genera l ,  TVA proposes cons t ruc t ion  p r a c t i c e s  w h i c h w i l l  l i m i t  inpac t  
due t o  s i l t a t i o n  and t u r b i d i t y ,  Xowever, in t h e  opinio2 of the s t a f f ,  
a d e s i r a b l e  enhancement of good p r a c t i c e  would r e s u l t  f f  t h e  information 
gathered througFi t h e  cons t ruc t ion  m n i t o r t n g  program were used t o  eva lua te  
cons t ruc t ion  act ivi t ies  on a p e r i o d i c  basis. Tu this end, t h e  applicant- 
has pro-Jicied a summary of  procedures f c r  a pe r iod ic  review t o  ascertair? that 
cons t ruc t ion  sctivrties are minimizing adverse b i o t i c  impacts. (See 
Sec t ion  6.2.1).  

Several acres of t h e  450-acre Town Creek erhayment g i l l  b e  lost t o  
t he  ear then  causeway. The s tanding crop of a d u l t  f i s h  i n  t h e  embayment 
w i l l  b e  reduced by sever 1 percent .  
two box c u l v e r t s  i n  the causeway w i l l  probably decrease t h e  u t i l i t y  of 
the embayment f o r  f i s h  spawning and r ea r ing .  Retardat ion a? w a t e r  may 
i n c r e a s e  sedimentat ion,  which could reduce the u t i l i t y  of an area f o r  
spawning. Retarda t ion  of flow could also i nc rease  the s u i t a b i l i t y  of 
t h e  embayment f o r  growth of a q u a t i c  macr3phytes- I n  gene ra l ,  cons t ruc t ion  
of t h e  proposed causeway w i l l  probably have undes i rab le ,  b c t  acceptab le ,  
a q u a t i c  h p a c  ts . 

The r e s t r i c t i o n  of flow through 

4.3 SOCIAL AND ECONOMIC EFFECTS 

5.3.1 Employment 

The cons t ruc t ion  work f o r c e  f o r  t h e  Bellefoni: 
from an  average of 425 in the  f i r s t  yea r ,  1975, t o  an avcrage of 220Q 
during the peak cons t ruc t ion  yea r ,  1978.19 
of employment f o r  the  p lan t .  

p l a n t  is expected t o  grow 

Table 4 . 1  g ives  a p ro jec t ion  

 survey^*^-^^ cf t he  cons t ruc t ion  i m p a c t  a t  t h r e e  r ecen t  TVA steam p l a n t s  
provide a b a s i s  f o r  e s t ima t ing  these e f f e c t s  a t  t h e  Be l l e fon te  p l an t .  
The d a t a  in these  r e p o r t s  suggest  t h a t  t h e  major i ty  of t h e  workers who 
changed t h e i r  p lace  of res idence  l o c a t e d  less than 20 miles from t h e  
cons t ruc t ion  s i te .  It is a l s o  ev iden t  that a s i g n i f i c a n t  f r a c t i o n  of 
the employees (15 t o  37 percent)  commuted from 40 t o  90 miles t o  Lhose 
pro jec t s .  Conversely, between 63 and 85 percent  of t h e  workers res ided  
w i t h i n  40 miles of the cons t ruc t ion  si tes,  

The s t a f f  ag rees  w i t h  t h e  TVA esthate that between 25 and 30 percent  
of t h e  c m e t r u c t f o n  work fo rce  a t  the Be l l e fon te  p l a n t  will be n m  
r e s i d e n t s  i n  the area and that the Scot t sboro  and Hollywood comnunities 
can b e  expected t o  absorb approximately 70 percent  (420) of the movers23. 
A n  a d d i t i o n a l  20 percent  of the =overs will b e  d i s t r fbuced  as f a r  sou th  
as Gun te r sv i l l e ,  t o  t h e  w e s t  beyond Hun t sv i l l e  and t o  t h e  n o r t h  as f a r  
as Chattanooga. 
small communities on Sand Mountain and t h e  Cumberland 3 l a t eau .  

The remaining 10 percen: will ?e s c a t t e r e d  among the 
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TABLE 4.1. Projected Employment, Eellefonte Nucle2r Plant 

Projected Empl oymenta 

Total Construe t i on Permanent b Month- Year  

January 1975 0 0 

Jamary 1975 850 850 

January 1977 1500 1500 

January 1978 2150 2150 

January 1979 2270 2240 30 

January 1980 1815 1660 155 

January 1981 8 00 630 170 

January 1982 170 0 170 
~- - ~ ~~ 

aSource: W d  D E S ,  p .  2.8-10 

'Construction schedule revised by s t a f f  t o  r e f l e c t  ear l ies t  possible 
start ing date. 
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4.3.2 S t imula t ion  of Local and Regional Economies 

The cons t ruc t ion  and opera t ion  of t he  Bel le fonte  Nuclear P l a n t  w i l l  a l s o  
have i n d i r e c t  b e n e f i t s  r e s u l t i n g  from t h e  cons t ruc t ion  and opera t ion  of 
t h e  f a c i l i t y :  

4.3.2.1 St imulat ion of Local and Regional Economies -- Direct Payro l l  

I n  t h e  peak cons t ruc t ion  year ,  TVA estimates t h a t  peak employment of 2200 
workers a t  an average annual wage of $10,000 w i l l  r e s u l t  i n  a pro jec ted  
annual p a y r o l l  of $22,000,000, This compares with a t o t a l  income of resi- 
den t s  of Scot tsboro of $26.3 mil l ion  i n  1972.24 
average of 1300 workers pe r  year during the  seven-year cons t ruc t ion  period 
w i l l  r e s u l t  i n  a t o t a l  pay ro l l  of $91,000,000. We view these  estimates by 
TVA as being reasonable.  Various f a c t o r s  require t h a t  t h e  permanent oper- 
a t i n g  personnel be on s i te  during t h e  last  half  of t h e  cons t ruc t ion  phase 
of t h e  p ro jec t .  The buildup of t he  permanent s t a f f  w i l l  s tart  soon a f t e r  
t h e  poin t  of peak cons t ruc t ion  employment and w i l l  s t a b i l i z e  at  a l e v e l  
of 170  during tne last two years  of constr- ic t ion.  Their average annual 
p a y r o l l  of $1,400,000 during t h i s  three-ye,.r period w i l l  be i n  add i t ion  
t o  t h e  cons t ruc t ion  payro l l .  
employees w i l l  be  $11,250 based on present  pay scales. 
annual p a y r o l l  f o r  t he  190 employees during operat ion of the  p l a n t  w i l l  
be $1,900,000. 

The employment of an 

The average annual s a l a r y  of t h e  permanent 
The pro jec ted  

4.3.2.2 Local Purchases of Materials and Special  Services  

The TVA's experience a t  Browns Ferry i n d i c a t e s  t h a t  about 0.5 percent  of 
t he  cons t ruc t ion  cos t  of a nuclear  p l an t  is spent on purchases and s p e c i a l  
con t r ac r s  i n  what is broadly descr ibed as the  " loca l  area." 
Browns Ferry experience,  t h e  average annual expenditure in t h e  l o c a l  economy 
due t o  cons t ruc t ion  of t h e  Bel le fonte  p l an t  would be approximately $500,008. 
With Jackson County wholesale t r a d e  represent ing  a t o t a l  of $16,945,000 i n  
1967,25 t h e  increased purchasing requirements represented by t h e  B4llefonte  
p l an t  would inc rease  annual wholesale t r a d e  by approximately t h r e e  ,percent .  
The in fus ion  of a d d i t i o n a l  elonomic a c t i v i t y  is not  expected t o  c r d a t e  
s i t u a t i o n s  which might produce s i g n i f i c a n t  adverse economic condi t ions  
when cons t ruc t ion  is completed. 

Based on the  

4.3.2.3 Cap i t a l  Formation E f f e c t s  

The Bel le fonte  Nuclear P lan t  w i l l  s t imu la t e  c a p i t a l  formation i n  the  
region. 
tude is i n  t h e  housing sec t ion .  
approximately 420 workers w i l l  have re loca ted  i n  the  genera l  Bel le fonte  
area. Based on modif icat ion of estimates suppl ied by TVA, the  Scottsboro- 
Hollywood area w i l l  f ace  an increased demand f o r  approximately 170 houses, 

One form of c a p i t a l  formation t h a t  could be of s i g n i f i c a n t  magni- 
A t  t h e  height  of t h e  cons t ruc t ion  period 
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mobile  homes, and 80 apa r tmen t s  o r  s l e e p i n g  rooms. 1970 census d a t a  f o r  
S c o t t s b o r o  i n d i c a t e  t h e  inadequacy of t h e  e x i s t i n g  housing supply .  I f  
S c o t t s b o r o  were t o  r e c e i v e  t h e  e n t i r e  l o c a l  i n f l u x  of workers ,  approxi -  
mate ly  135 new homes p l u s  60 apartment  u n i t s  would have t o  be b u i l t .  A t  
an  ave rage  v a l u e  of  approximately $20,000 per  dwel l ing  u n i t ,  t h i s  could 
amount t o  a $3.9 m i l l i o n  i n c r e a s e  i n  t h e  v a l u e  of Sco t t sLoro ' s  housing 
supply .  I n  a d d i t i o n ,  c a p i t a l  format ion ,  i n  t h e  form of new n o b i l e  home 
p a r k s  and improvements t o  e x i s t i n g  dwe l l ings ,  may a l s o  b e  r e a l i z e d .  

4.3.2.4 M u l t i p l i e r  E f f e c t s  on Local Ecmomy 

The l o c a t i o n  of a TVA f a c i l i t y  a t  Bellefonte w i l l  have both  a d i r e c t  and 
i n d i r e c t  impact on  t h e  l o c a l  economy of Jacksort County. The d i r e c t  i m p a c t  
simply accoun t s  for  t h e  TVA expend i tu re s  made i n  t h e  reg ion .  D i r e c t  o u t l a y s  
f o r  l a b o r ,  and goods and s e r v i c e s  are es t ima ted  a t  approximately $13 m i l l i o n  
pe r  yea r  du r ing  t h e  c o n s t r u c t i o n  phase,  and $ 2  m i l l i o n  per  year  du r ing  t h e  
p l a n t ' s  normal o p e r a t i n g  l i f e .  However, f o r  each d o l l a r  spen t  l o c a l l y  by 
TVA, there w i l l  b e  a d d i t i o n a l  economic a c t i v i t y  and pe r sona l  income gen- 
e r a t e d  w i t h i n  Jackson  County a s  t h e s e  businessmen and TVA workers  spend 
p a r t  of t h i s  money l o c a l l y .  A c o n s e r v a t i v e  m u l t i p l i e r  of two would appear  
r easonab le ;  t h e r e f o r e  t h e  above $13 m i l l i o n  and $2 m i l l i o n  p e r  yea r  would 
become $26 m i l l i o n  and $4 m i l l i o n  f o r  t o t a l  i a p a c t  i n  Jackson County. 

4.3.2.5 Transpor t  Systems 

Tentative p l a n s  c a l l  f o r  r a i l r o a d  access t o  t h e  s i t e  v i a  approximately 
three miles of new roadbed from t h e  Southern Railway main l i n e  a t  a po in t  
about  one m i l e  w e s t  of Hollywood e n t e r i n g  t h e  s i t e  from t h e  southwes t .  
The right-of-way f o r  t h e  access r a i l r o a d  w i l l  r e q u i r e  about  65 acres of 
l a n d  p r e s e n t l y  i n  f o r e s t  or a g r i c u l t u r a l  use.  The previous  t r e n d  of t h e  
land-use development i n  the area of t h e  right-of-way was toward low-  
d e n s i t y  r u r a l  r e s i d e n t i a l .  Cons t ruc t ion  of t h e  r a i l r o a d  access w i l l  
enhance t h e  i n d u s t r i a l  development p o t e n t i a l  of t h e  p r o p e r t i e s  a d j o i n i n g  
the right-of-way. 
which proposes  i n d u s t r i a l  zoning f o r  t k  a d j o i n i n g  p r o p e r t i e s  a long  most 
of the r a i l r o a d  r igh t -o f  -way. 

The town of Hollywood has  adopted a t e n t a t i v e  p lan26 

4.3.2.6 P r o p e r t y  Values 

P r o p e r t y  v a l u e s  f o r  land  i n  t h e  v i c i n i t y  of t h e  B e l l e f o n t e  s i t e  have, 
i n  t h e  p a s t ,  been based upon land p r o d u c t i v i t y  i n  a g r i c u l t u r a l  use .  
Average y i e l d  f o r  a g r i c u l t u r a l  l and  use  i n  Jackson County is about  
$80 pe r  acre, and l and  v a l u e s  i n  t h e  neighborhood of t h e  proposed 
s i t e  r ange  from $1000 t o  $3000 pe r  acre for  road f r o n t a g e  p r o p e r t y ,  and 
$350 t o  $800 per  acre f o r  p a s t u r e  l a n d ,  depending upon loca l  c o n d i t i o n s .  
Curren t  and f u t u r e  r e l a t i v e  p rope r ty  v a l u e s  i n  a g r i c u l t u r a l  u se  should 
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not be s i g n i f i c a n t l y  influenced by the construction of the Bellefonte 
nuclear plant  a t  the proposed site. Furthermore, changes i n  land 
product iv i t ies  and property va lues  along the transmission route  are not 
ant ic ipated as a consequence of building the proposed s i te ,  

However, it is expected tha t  subs tan t ia l  a p c r e c h t i o n  i n  the value of 
a f e w  selected parcels w i l l  occux where these land sites could be used 
for  commercial and other f a c i l i t i e s  supplying serv ice  t o  construction 
labor and, later, operation and meintenance personnel. 

4.3.3 Temporary External Costs 

External cos ts  associated w i t h  the  construction of the  Bellefonte plant  
w i l l  be extensive. 
housing, p r iva t e  and public services  w i l l  place an upward pressure on 
l o c a l  as w e l l  as county goods and services .  The movement of workers and 
t h e i r  famil ies  w i l l  place a noticeable s t r a i n  on housing, schools,  
hospi ta l s ,  and various public se rv ices  including water, sewage, police, 
f i r e  and other se rv ices  provided res idents  in communities. This sec t ion  
w i l l  provide ana lys i s  i n t o  the  temporary external  cost  impacts associated 
with the construction of the plant.  

The loca l ,  r e l a t i v e l y  fixed supply of consumer products, 

4.3.3.1 Inf la t ionary  Impact on Frices 

In  most respects ,  pressure on prices is expected t o  be moderate. For 
example, the  power plant  is estimated t o  d i r e c t l y  cause personal income 
and whclesale t rade  i n  Jackson County t o  rise by 6.3% and 3X,  respect ively,  
during construction. These increases are calculated for  t h e  base years 
of 1969 and 1967. 
plant construction is set fo r  the latter half  of the 1970'8, these d i r e c t  
lmpacts  should cons t i t u t e  even smaller proportions at the date  they are 
incur red. 

Since the region is experiencing econmic growth, and 

Any in f la t ionary  pressure t h a t  is real ized should be 3 short-run phenomenon 
limited t o  the construction years. The s t a f f  foreeees the actual operation 
of t h e  p lan t  having l i t t l e  d i r e c t  or i nd i r ec t  impact on the  region's 
economy. 
service indus t r i e s ,  there  w i l l  be l i t t l e  in te rac t ion  wlth the l o c a l  
economy. 

Aside f ron  the 170 permanent p lan t  employees and re la ted  

4 . 3 . 3 . 2  Congestion o r  Stress on Local Public F a c i l i t i e s  
and Services 

Construction workers moving into the  area are estimated t o  comprise 
about 30 percent of the t o t a l  construction work force. The Scottsboro- 
Hollywood area can be expected t o  absorb approximately 70 percent of 
the movers. 
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Approximately 40 percen t  of those  workers moving i n t o  t h e  area are 
expected t o  buy or r e n t  houses.  An a d d i t i o n a l  40 pe rcen t  are expected 
t o  buy or r e n t  mobile hmer and t h e  remaining 20 percen t  probably w i l l  
r e n t  apar tments  or s l e e p i n g  roams. 
f a m i l i e s  shovld  make up about  70 percent  of a l l  workers moving i n t o  
t h e  area. 
~PBQ wtlo w i l l  l i v e  i n  t h e  area d u r i n g  t h e  week and r e t u r n  home on weekends. 
On t h e  average, t h e  staff estimates that worker8 who b r i n g  t h e i r  f a m i l i e s  
w i l l  have about  0.75 school-age c h i l d  per  fami ly .  

Workers who m v e  and b r i n g  t h e i r  

The remaining 30 percen t  shouLd be  raostly s i n g l e  men o r  

U s i n g  t h e  pe rcen tages  d i scussed  above, estimates were prepared by the  
s t a f f  f o r  at lected employment l e v e l s  ( loo0  men and 2000 men) t o  provide 
t y p i c a l  f i g u r e s  fo r  t h e  Jackson County area regard ing  housing deaand, 
school-age c h i l d r e n ,  and tot81 popula t ion  i n f l u x .  These estimates are 
conta ined  i n  Table  4 . 2 .  

The 1970 popu la t ion  of Jackson County was 39 ,202  and t h e  Scot t sboro-  
Hollywood to t a l  was 9625 (Sco t t sbo ro  9324 urd Hollywood 301).27 
t h e  s t a f f  p r o j e c t s  a popula t ion  i n f l u x  of 1330 which would r e p r e s e n t  
3.4 p e r c e n t  of Jackson County's to ta l  popula t ion  and wi th  t h e  930 people  
p r o j e c t e d  t o  be l o c a t i n g  i n  Scottsboro-Hollywood is a 9.6 percent  i n c r e a s e .  

Thus, 

If r e c e n t  popu la t ion  f i g u r e s  provided by t h e  c i t i e s  of Sco t t sbo ro  (14,000) * *  
and Hollywood (861i)29 are used, a more r e a l i s t i c  m a s u r e  of t h e  popu la t ion  
of t h e  combined area 5s ob ta ined .  The i n f l u x  of 930  people  i n  t h e  area 
would be a 6.3 percen t  increase of t h e  p re sen t  popula t ion  of 14,865. 
Although t h e  r i s i n g  popula t ion  would have a s i g n i f i c a n t  impact ,  t h e  s t a f f  
notes t h a t  t h e s e  c i t i e s  have absorbed i n  the  prist rasny more people  du r ing  
a four-year per iod  than  r equ i r ed  f o r  p l a n t  c o n s t r u c t i o n  a c t i v i t y  t o  reach  
a peak. 

4 . 3 . 3 . 3  Impact on S t r e e t s  and Highways 

The TVA proposes  t o  use two access roads  t o  t h e  s i te  dur ing  most of t h e  
c o n s t r u c t i o n  program, one via an e x i s t i n g  road south  of t h e  p l a n t  s i t e  
and a new permanent access road from U. S .  72 nor th  of t h e  s i te .  I n i t l -  
a l l y ,  al l  t r a f f i c  w i l l  e n t e r  t he  project area v i a  t h e  e x i s t i n g  :oad, 
which passes through t h e  o ld  town s i t e  of Be l l e fon te .  By t h e  t h e  t h e  
c o n s t r u c t i o n  f o r c e  r eaches  1000 employees, d r i v i n g  an est-ted 450 cars, 
t h e  new p-cess road should be  open t o  t r a f f i c .  Af t e r  t h i s  occu r s ,  
employee 
while t h o s e  l i v i n g  t o  t h e  south  w i l l  cont inue  t o  use  e x i s t i n g  road 
leading to  t h e  s o u t h  en t r ance .  A t  t h e  peak of a c t t v i t y  i t  is es t imated  
t h a t  TVA and c o n t r a c t o r  employees w i l l  d r i v e  about  1200 v e h i c l e s  t o  and 
from the p l a n t ,  The 1970 average d a i l y  t r a f f i c  on U. S. Highway 72 
past t h e  p l a n t  s i t e  w a s  about 3 7 0 .  Thus, t h e  t r k f f i c  nea r  peak employ- 
ment w i l l  be s i g n i f i c a n t l y  inc reased  and some conges t ion  and de lay  is 

l i v i n g  n o r t h  of t h e  p l a n t  site w i l l  l i k e l y  u s e  t h e  new road,  
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TABLE 4.2. E s t i m a t e d  Population E f f e c t s  o f  Construction Fayloyees  

- 
Empl oyrtent Level 

1000 2000 

Percent movers 

Number of rnovers 

Demand for  : 

Houses 

Mobile homes 

Apartments and s l e e p i n g  rooms 

Hovers w i t h  families 

Move r s w i t  hou t f ami1 ie  s 

School-age c h i l d r e n  

Total populat ion i n f l u x  

25 

250 

100 

100 

50 

180 

76 

130 

570 

24 0 

2 4 0  

120 

4 2 0  

180 

320 

1330 
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expected. However, U. S. Highway 72 w i l l  be  four-lane pas t  t h e  s i t e  
be fo re  t h e  s tar t  of cons t ruc t ion ,  which  w i l l  provide increased car ry ing  
capac i ty  and tend t o  reduce the effects of t he  increased t r a f f i c  load 
on r e g u l a r  u s e r s .  Host of t he  heavier  Stem of permanent equipment w i l l  
a r r i v e  by r a i l  o r  barge shipment, which w i l l  reduce t h e  number of motor 
f r e i g h t  d e l i v e r i e s .  Approximately one ha l f  of t h e  t ruck  d c l i v c t l e s  w i l l  
enter t h e  s i t e  through the  south en t rance  v i a  interchange with a l o c a l  
carrier w i t h  te rmina l  fac i l i t i es  in Scottsboro.  Concrete aggregates  and 
cement wi l l  also a r r i v e  by t ruck .  The s t a f f  concludes t h a t  while  demands 
on the  road system w i l l  be heavy, t h e  cu r ren t  and planned improvements 
wil l  be capable  of handling t h e  volume. 

4 . 3 . 3 . 4  S t r e s s  on Municipal Water and Sewage Systems 

The Scot t sboro  municipal water sys tem has a capac i ty  of 6,000,GQO ga l lons  
per day of po tab le  water and a p resen t  t o t a l  usage of 2,250,000 ga l lons  
per day. 
t r i a l  requirements.  The town of Hollywood water system a l s o  has a s u r -  
p lus  c i t y  water system capaci ty .  Thus, t h e  s t a f f  foresees  8n abundance 
of water f o r  meeting t h e  needs of new r e s i d e n t s  i n  t h e  Scottsboro- 
Hollywood area. 

Of t h i s  amount, approximately 1,250,000 g a l l o n s  are f o r  indus- 

A recent r e p o r t  prepared f o r  t he  c i t y  of Scottsboro analyzes  the  present  
sewage system, t reatment  p l an t s ,  usage and proposed improvements and 

have a to t a l  designed capac i ty  of 1,550,000 ga l lons  per  day and a reported 
usage of 1,550,000 ga l lons  per day. Approximately 1,100,000 g a l l o n s  of 
t he  d a i l y  flow is from f i v e  t e x t i l e  m i l l s  and the  Goodyear Tire and 
Rubber Company p l a n t  where t i r e  yarn is manufactured. The remainder is 
from r e s i d e n t i a l ,  conmercial and municipal connections t o  t h e  system. 

Based on the  r epor t ,  t h e  two e x i s t i n g  t rea tments  p l a n t s  

According t o  t h e  above r e p o r t ,  t h e  capac i ty  and l oca t ion  of t h e  p r i n c i p a l  
treatment p l a n t  does not  comply with present  S t a t e  and Federal  s tandards .  
The r e p o r t  a l s o  states t h a t  t he  p r i n c i p a l  p l an t  releases b a c t e r i a l  
p o l l u t i o n  i n t o  Rosemary Creek and Gunte r sv i l l e  Reservoir s i n c e  the  
e f f l u e n t  is n o t  ch lor ina ted  . 
The pro jec ted  populat ion increase of 800 persons i n  Scot t sboro  during 
t h e  peak cons t ruc t ion  year could add approximately 100,000 ga l lons  t o  
t h e  load on t h e  e x i s t i n g  inadequate t reatment  p l an t .  

The report recommends cons t ruc t ion  of a new 4,000,000-gallon-per-day 
treatment p l a n t  and var ious  ou t f a l l .  l i n e s  es t imated t o  cost $5,100,000. 
A l l  of t hese  f a c i l i t i e s  could be e l i g i b l e  f o r  a Federal g ran t  f o r  60% 
of t h e i r  cos t .  Although it is understood t h a t  t he  p r o j e c t  has a low 
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p r i o r i t y  €o r  the Federal funding, i t  has a high p r i o r i t y  w i t h  the State. 
Nevertheless. m n e  of t h e  present  and f u t u r e  payments in l f eu  of taxes 
made by TVA t o  t h e  S tare  of Alabama w i l l  b e  avai lable  f o r  construct ion 
of the required Improvements. 

The T o r n  of Hollywood presently h a s  no swage  system or treatment plant .  
Their proposed f i r s t - s t age  system and plant is astiorated t o  coat $1,250,000 
b u t  i t ,  too, h a s  a l o w  p r io r i ty .  Unless the State releases funds i n  the 
near fu ture ,  the  s t a f f  concludea that a growing need for  sewage treatment 
may p l a c e  a major stress on the f inanc la l  aeeources of these communities. 

4.3.3.5 Stress on Local School Facil i t ies 

According to  the  Economic Atlas (October 1972) prepared by the Top of 
flab- Regional Council of Governments (TARCOG) , the  1970-1971 enrollment 
i n  Jackson County schools was 6959 and in Scottsboro 3183 f o r  a to ta l  of 
10,142. 
i n  t h e  Scottsbort+Hollywod area a t  an employment l e v e l  of 2000. 
they  a l l  vent t o  Scottsboro schoola, t h i s  would be a 7.1 percent increase 
i n  enrollment and would create a need f o r  e ight  addi t ional  classrooaw i f  
surplus  capacity is not available.  
other Jackson County schools would be a 1.4 percent increase. 

Approximately 225 addi t ional  achool-age children are expected 
Assuming 

The remaining 95 d i s t r ibu ted  among 

The EconorPic A t l a s  indicates  t h a t  the 1970-1971 per capi ta  expenditure 
for  i n s t ruc t ion  i n  Scottsboro schools w a s  $345. Estimates provided by 
l o c a l  school o f f i c i a l s  ind ica te  t h a t  current  expenditures are $390 per  
student.  Thus, a t  current  l eve l s  of cost, 225 addi t ional  student8 
would r e s u l t  i n  an increase of $88,000 for  instruct ion.  The primary 
sources of funds f o r  ins t ruc t ion  are from S ta t e  income and sales taxes. 
The source of capital funds fo r  permanent classroom space is through 
bond i ssues  and sale of warrants ( l i e n s  of fu ture  incune from local 
sales taxes).  None of t he  payments i n  l i e u  of taxes =de by TVA to 
the State of Alabama w i l l  be red is t r ibu ted  t o  the County of Scst tsboro 
school d i s t r i c t s  t o  help defray increased c a p i t a l  and operating coats. 
However, there is precedent for  d i r e c t  aid t o  the l o c a l  school d i s t r i c t s  
by TVA, In another previous instance,  where a shortage of classroom 
space was created by an inf1-s.x of temporary power p lan t  construction 
workers, TVA provided portable classrooms t o  mit igate  t h i s  aspect of 
the impact. 3 1  

4 . 3 . 3 . 6  Stress on Local Hospital F a c i l i t i e s  

The Jackson County seat, Scottsboro, is the locat ion of the county hospi ta l ,  
heal th  department and most of the county's heal th  and medical f a c i l i t i e s .  
Two hospi ta l s  serve the  area and co l l ec t ive ly  provide 132 beds for  a 
county average of 297 persons per bed. 32 This average compares favorably 
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w i t h  the TARCOG average of 310 persons p e r  bed but is considerably below 
the  state average of 126 persons per  bed and the nat lonal  average of 118. 
A t o t a l  of 18 physicians have o f f i c e s  i n  the county, mst of which a re  
located i n  Scottsboro. 

In addi t ion t o  the l o c a l  f a c i l i t i e s ,  TVA w i l l  maintain a f i e l d  medical 
o f f i c e ,  ambulance and personnel on si te during construction for treat- 
ment of emergency cases. During operation of the plant ,  TVA w i l l  be 
responsible f o r  maintaining an ons i t e  organization for  emergency f i r s t  
a i d ,  decontamination f a c i l i t i e s ,  and arrangements fo r  t ranpsort  of 
injured or contaminated individuals  t o  treatment f a c i l i t i e s  outs ide 
the si te boundary. 

The in f lux  of an addi t iona l  1330 people i n  t h e  area during construction 
w i l l  be a burden on the  ex is t ing  inadequate medical f a c i l i t i e s .  It is 
expected t h a t  the  county hospi ta l  administration's plans f o r  addi t iona l  
capacity and improvements w i l l  be accelerated i n  order t o  meet present 
needs and f u t u r e  growth. The proximity of medical f a c i l i t i e s  i n  
Huntsville, which is only 40 miles w e s t  of the site, w i l l  a l s o  help 
mi t iga te  d is loca t ions  caused by new residents .  

4.3.3.7 S t r e s s  on Local Housing 

We consider t h a t  the  a n a l y s i s  of t h e  a v a i l a b i l i t y  of housing i n  the  
l o c a l  area presented i n  the TVA Draft  Environmental Statement is 
reasonable and conclusive. The da ta  show t h a t  as of 1970, the vacant 
conventional housing fo r  sale and f o r  r en t  w i l l  not nearly meet the 
addi t iona l  demand described i n  Table 4.2. However, i t  would appear 
t ha t  the  addi t iona l  demand created by the  Bellefonte pla--.c and other 
i n d u s t r i a l  growth w i l l  accelerate construction of conventional un i t s .  
The da ta  a l s o  show a ten-fold increase i n  the number of mobile homes 
i n  Jackson County i n  the  1960-1970 period, We conclude t h a t  the 
existence of mobile home parks i n  the  l o c a l  communities provides a 
system which can expand t o  s a t i s f y  a subs tan t ia l  f r ac t ion  of the 
demand. 

4.4 MEASURES AND CONTROLS TO LIMIT ADVERSE EFFECTS DURING CONSTRUCTION 

4.4.1 Applicant Commitments 

The following is  a summary of the  commitments made by the  TVA t o  l i m i t  
adverse e f f e c t s  during construction of the proposed s t a t i o n .  

1. Tree and brush clear ing (Ref. 34, p. 2.7-1 t o  2.7-4)  

The construct ion areas are (or w i l l  be) s i t e d  wherever possible  so 
as t o  minimize the necessary c lear ing  of trees and brush. Clearing 



4-15 

requirements are coordinated with the  TVA Archi tectural  Branch t o  
avoid indiscr iminate  clearing and t o  provide screening of the  con- 
s t r u c t i o n  a rea  from public roads. 
l e f t  w i t h i n  the construction area where they w i l l  not create cos t ly  
and dangerous obs tac les  t o  construction equipment and personnel 
movements. Merchantable t imber  w i l l  be soid. 

As many trees as possible  w i l l  be 

2. Landf i l l  (Ref. 3 4 ,  p. 2.5-17, 2.7-9) 

The nonradioactive so l id  waste w i l l  be disposed of i n  a san i t a ry  
l a n d f i l l  located on TVA land and operated by TVA i n  accordance with 
EPA guidel ines  o r  i n  a s ta te  approved sani ta ry  l a n d f i l l  on non-TVA 
land and operated by a municipality, county o r  pr iva te  contractor .  
Broken concrete,  rock, and residues from burning and scavenged 
scrap lumber w i l l  be  used as l a n d f i l l  material on site. 

3 .  

4 .  

Salvagable materials (Ref . 3 4 ,  P* 2-5-17, 2.7-9) 

Scrap metals, other  than cans, w i l l  be salvaged and sold.  
lumber w i l l  be salvaged for  reuse and made ava i lab le  t o  scavengers 
when it  can no longer be used by TVA. 

Scrap 

Burning (Ref. 3 4 ,  2.7-9, 3 .0 -4 )  

Trees which must be removed tha t  have no comnercial value, stumps, 
and brush w i l l  be cu t ,  pi led and burned. A l l  Surning w i l l  be per- 
formed i n  compliance with federa l ,  state, and l o c a l  a i r  qua l i t y  
regulat ions when atmospheric conditions permit .  
burning of s o l i d  waste containing garbage. 

There w i l l  be no 

5 .  Excavation - borfiow and s p o i l  areas (Ref. 3 4 ,  2 .7-4 t o  2.7-5, 3.0-2; 
Ref. 35, Comment 50) 

Faci l i t ies  were l a i d  out ta minimize the amount of extra f i l l  mater!-a1 
t h a t  would be necessary. ,  An e f f o r t  w i l l  be made t o  f ind  s u i t a b l e  
f i l l  material i n  areas without trees, thereby minimizing fu r the r  
c lear ing.  The borrow areas w i l l  probably be l imited t o  the  depth of 
the  overburden a t  the  si te and w i l l  probably be q u i t e  large.  On 
completion of the  borrow operations,  they w i l l  be graded t o  f i t  i q t o  
t h e  surrounding area and w i l l  be seeded and mulched. Unusable s p o i l  
material from excavation work will be placed i n  preselected area as 
f i l l ,  graded t o  conform to  surrounding landscape, covered with 
topsoi l ,  seeded, and mulched t o  avoid erosion. 
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6. Erosion (Ref. 1; Ref. 33, p.  2.7-6 t o  2.7-8, 2.9-1, 3.0-1; 
Ref. 36, Comment 24) 

Grading ope ra t ions  w i l l  b e  conducted t c  nrovide and maintain a 
con t ro l l ed  su r face  drainage system t o  minimize erosion.  Standard 
techniques w i l l  be  used t o  c o n t r o l  t h e  e f f e c t s  of wind and r a i n  
e ros ion  during cons t ruc t ion  of t he  p l an t .  S p e c i f i c a l l y ,  t h e  rough 
and f i n a l  grading of t h e  p l a n t  area and drainage d i t c h e s ,  inc luding  
those  a long  access roads,  w i l l  l i m i t  g rad ien t  s lopes  t o  t h e  minimum. 
Intercept d i t c h e s  w i l l  b e  provided a t  t h e  tops  of c u t s  t o  d i r e c t  
water from the  new cu t  s lopes  where needed. Settlement b a s i n s  w i l l  
be cons t ruc ted  t o  reduce suspended s o l i d s  i n  runoff .  Drainage 
d i t c h e s  w i l l  b e  pro tec ted  from eros ion  by check d a m ,  f i b e r  mats, 
grouted r i p r a p ,  o r  grass  seeding ,  as appropr ia te .  A f t e r  c u t  and 
f i l l  s l o p e s  are e s t a b l i s h e d ,  tkey w i l l  b e  p ro tec t ed  by f e r t i l i L i g ,  
mulching and seeding. Mulch w i l l  n o m h l l y  c o n s i s t  of straw secured 
i n  p l ace  wi th  emulsif ied a s p h a l t  o r  Tther approved means. Grass 
seeds  w i l l  be  a mixture of fescue ,  ve tch ,  and rye ,  o r  as appro- 
p r i a t e  f o r  the season 2nd loca t ion .  Re la t ive ly  level areas of 
t h e  s i te  d is turbed  by cons t ruc t ion  w i l l  b e  (a) covered w i t h  crushed 
s tone ,  (b) sown wi th  grass and mulched, o r  (c )  paved w i t h  a s p h a l t i c  
o r  Por t land  cement concre te .  Some material which has been excavated 
w i l l  b e  s t o r e d  i n  r o l l e d  s loped mounds t o  avoid s a t u r a t i o n  and 
e ros ion  t o  permit i ts  later use as f i l l .  Topsoil  w i l l  be  removed 
and s t o r e d  i n  a manner t o  minimize l o s s  due t o  e ros ion .  

Gravel w i l l  b e  used i n  cons t ruc t ion  areas t o  provide cover f o r  
parking,  s t o r a g e  and work a r e a s .  
f o r  cons t ruc t ion  roadways t o  avoid r u t t i n g  and eros ion  from t h e  use  
of heavy equipment. Side d i t c h e s  w i l l  be cleaned out p e r i o d i c a l l y  
f o r  proper  drainage and s i d e  s lopes  w i l l  be  pro tec ted  where deemed 
f e a s i b l e  by  seeding,  matting o r  mulching. 

Heavy rock bases  wi l l  be  l a i d  

On t h e  proposed access road causeway, t h e  lower s i d e s  of the ea r th -  
f i l l  c f f e c t e d  by water w i l l  b e  r iprapped ,  and t h e  upper s lopes  w i l l  
be grassed t o  prevent erosion.  

Inspec t o r s  working f o r  t h e  p r o j e c t  management o rgan iza t ion  w i l l  
c o n t r o l  t h e  e x t e n t  of e r o d i b l e  material uncovered and d i r e c t  the 
implementation of e ros ion  c o n t r o l  devices  as deemed necessary.  These 
i n s p e c t o r s  and/or  engineers  w i l l  i n s u r e  t h a t  e ros ion  c o n t r o l  p r a c t i c e s  
are reasonably c u r r e n t  w i th  t h e  excavat ion,  borrow and grading opera- 
t ions. 



4-17 

7. Dust (Ref. 33; Ref. 34, p .  2.7-11) 

8. 

Dust from movement of cons t ruc t ion  vehic les  and wind eros ion  w i l l  b e  
con t ro l l ed  by water sp r ink l ing  and chemical t reatment .  Chemicals 
t o  b e  used fo; d u s t  c o n t r o l  i nc lude  calcium ch lo r ide  and poss ib l e  water 
s o l u b l e  polymers. A l l  percussion d r i l l i n g  w i l l  be performed w i t h  d r i l l s  
equipped with water o r  chenSca1 dus t  c o n t r o l l i n g  syszems Exceptions 
t o  t h i s  would be  only i n  t h e  l imi t ed  use of "jack hamner" d r i l l s  
where dmpeneC sur faces  o r  o t h e r  approved dus t  c o n t r o l  neasures  w i l l  
be used. Sandblast ing ope ra t ions  w i l l  normally b e  performed w i t h i n  
the  p a i n t  shop area. h c l o s u r e s  w i l l  be used as requi red  t o  p ro tec t  
personnel  and t h e  er,virc\nmeiit,. P ro tec t ive  c lo th ing  and r e s p i r a t o r y  
devices  w i l l  be  used t o  p ro tec t  e q l o y e e s  performixig t h e  work. 

B l a s t i n 8  (Ref. 33; R e f .  34 Y t' 2.7-5) 

The use of :plosives f o r  rock excavat ion w i l l  b e  c a r e f u l l y  planned 
and con t ro l l ed  by use of s u i t a b l e  b l a s t i n g  delays and p r e s p l i t t i n g ,  
thereby minimizing overb reak,  excessive throw, and dus t  

9. Noise (Ref .  33; R e f .  36, Comment 79) 

TVA w i l l  make every p r a c t i c a b l e  e f f o r t  t o  keep no i se  d is turbances  
t o  a minimum. Construction a c t i v i t y  w i l l  be  concentrated w i t h i n  
t h e  s i te  which i s  on a peninsula.  
to  daytime hours. E f f o r t s  w i l l  b e  made t o  schedule b l a s t i n g  over  
a shor t  t i m e  per iod and, where poss ib l e ,  t o  dayl ight  hourg. Charge 
s i z e s  w i l l  b2 con t ro l l ed  t o  reduce noise  l e v e l s  wh.en p r a c t i c a b l e .  
Noise generated by t h e  aggregate  b i n s  w i l l  be con t ro l l ed  by keeping 
t h e  b i n s  f u l l  of aggregate when poss ib l e .  
include n o i s e  con t ro l  devices  on purchases of new equipment such 
as rock d r i l l s ,  compressors, and heavy e a r t h  movers. All d i e s e l  
and gasol ine  powered equipment w i l l  b e  equipped with muff le rs .  

P i l e  d r iv ing  w i l l  be  r e s t r i c t e d  

E f f o r t s  w i l l  b e  made t o  

10. P e s t i c i d e s  and Herbicides (Ref. 33; Ref. 38) 

P e s t i c i d e s  and herb ic ides  will. be uscd o n l y  under  approved condi t ions  
and su rve i l l ance .  The dec is ion  has not  y e t  been made t o  d e f i n i t e l y  
use t h e s e  chemicals,  nor  which s p e c i f i c  ones would be  used. I f  used, 
they w i l l  b e  se l ec t ed  from those  approved by EPA and t h e  Working Group 
on P e s t  Management and appl ied  by t r a i n e d  appLicators .  Also, the use 
of these  materials w i l l  be  coordinated wi th  the personnel  respons ib le  
f o r  t h e  monitoring program in  t h e  s i te  area t h a t  might be a f fec t ed .  

11. Yard Drainage System (Ref. 34.  p. 2.5-14; Ref. 35, Coments  36, 37) 

An area of approximately 10 acres w i l l  be diked t o  provide a yard 
drainage pond. A discharge skimmer s t r u c t u r e  w i l l  skim approximately 
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the  top 10.5 f e e t  of the pond. Any debr i s  o r  o i l  which may b e  
s p i l l e d  and e n t e r  t h e  yard drainage system w i l l  f l o w  t o  t h i s  pond. 
P e r i o d i c a l l y  t h i s  ma te r i a l  w i l l  b e  removed. Depending 3n t h e  
c h a r a c t e r  of t h e  w a s t e s ,  d i s p o s a l  w i l l  be 5y such methods as re- 
clamation,  b u r i a l ,  l a n d f i l l ,  o r  burning. Oil w i l l  be  reclaimed f o r  
reuse  when p r a c t i c a b l e .  
s i t e  for la te  d i s p o s a l ,  one p o s s i b i l i t y  be ing  f o r  f u e l  i n  one of 
TVA's f o s s i l - f u e l  p l a n t s .  

Otherwise, i t  w i l l  be drummed and h e l d  on 

S ince  t h e  yard drainage pond w i l l  b e  i n  an area which may be  used 
f o r  excavat ing  borrow material, a temporary pond w i l l  b e  used during 
ccmstruct ion u n t i l  the  permanent pond can b e  used. The e f f l u e n t  from 
bo th  t h e  temporary a r d  permanent ponds w i l l  go t o  t h e  Town Creek 
embayment. 

12 .  Sumps (Ref. 34, p .  2.7-8) 

Temporary cons t ruc t ion  sumps w i l l  be cons t ruc ted  i n  t h e  powerhouse 
area for t h e  d ive r s ion  and c o n t r o l  of runoff i n s i d e  the  excavated 
arep. 
pended s o i l d s  can s e t t l e  t o  avoid  excess ive  s i l t a t i o n  of t h e  r e s e r v o i r .  

Water w i l l  be pumped t o  t h e  yard drainage pond where sus- 

13. Concrete (Ref. 33) 

Waste water from aggregate  washing, concre te  l i f t  ope ra t ion ,  from 
hosing down of concre te  t r u c k s ,  or from t h e  ba tch  p l a n t  w i l l  have 
high l i m e  content .  Caution w i l l  b e  taken t o  a s s u r e  that  no permanent 
or s e r i o u s  temporary damage is  caused by change of pH f a c t o r .  These 
p recau t ions  would normally b e  sediment bas ins  l o c a t e d  between t h e  
wash area and stream and would inc lude  chemicals t o  a d j u s t  t h e  pH 
f a c t o r  i f  needed. 
ba t ch  p l a n t  e f f l u e n t .  The e f f l u e n t  from t h i s  pond w i l l  go t o  the 
temporary yard drainage pond. 

A temporary ho ld ing  pond w i l l  b e  cons t ruc ted  €or 

14.  Chemical Cleaning (Ref. 33; Ref. 34, p. 2.5-3, 2.7-10, 3.0-2, 8.2-6; 
Ref. 25, Comnent 53; Ref. 36, Comment 41) 

Chemical c l ean ing  ope ra t ions  p r i o r  t o  u n i t  s t a r t u p  w i l l  be conducted 
in such a way as t o  m t n i d z e  releases t o  t h e  r e s e r v o i r  and t o  ensure  
t h a t  any chemicals re leased  have been n e u t r a l i z e d  and d i l u t e d  t o  
meet a p p l i c a b l e  s t anda rds .  
s o l u t i o n s  w i l l  b e  discharged d i r e c t l y  t o  a r ece iv ing  stream. 
ponds w i l l  be Jsed ta contain the s p e n t  s o l u t i o n s  so t h a t  the necessary 
process ing  can b e  accomplished t o  render  the f i n a l  pond e f f l u e n t  
accep tab le  f o r  r e t u r n  t o  t h e  river o r  for o t h e r  use. 

None of the chemical c l ean ing  o r  f lu sh ing  
Holding 

Depending upon 
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the  c o n s t i t u e n t s  t o  b e  removed from t h e  water, i t  may be necessary 
t o  perform one c)r more of t h e  following opera t ions :  (1) n e u t r a l i z a -  
t i o n ,  (2)  sedimentat ion,  (3) chemical p r e c i p i t a t i o n ,  ( 4 )  absorp t ion ,  
and (5) evaporat ion.  Sol id  waste r e s u l t i n g  from the  processing w i l l  
be  disposed of v i a  l a n d f i l l  o r  packaging and b u r t a l  as may b e  required.  
{It has not  y e t  been determined where t h e  e f f l u e n t  from these  ponds 
w i l l  go - perhaps t o  the  main c i r c u l a t i n g  w a t e r  system e f f l u e n t  i f  
t h a t  system is ready by t h e  t i m e  c leaning  opera t ions  begin.)  

Flushing oils used during t h e  c leaning  process f o r  t ransformer o i l  
systems and turbogenerator  lube o i l  systems w i l l  be  recondi t ioned 
f o r  reuse  o r  w i l l  be  disposed of  a t  some o f f s i t e  l oca t ion .  

15. San i t a ry  Wastes (Ref. 34, p .  2.5-15 t o  2.5-16, 2.7-9; Ref. 35, Comnent 
39) 

A temporary package sewage t reatment  f a c i l i t y  w i l l  be i n s t a l l e d  t o  
treat domestic wastes from a peak cons t ruc t ion  f o r c e  of approximately 
2,500 persons.  It w i l l  provide extended a e r a t i o n  and c h l o r i n a t i o n  
of wastes be fo re  d ischarge  t o  t h e  Town Creek embayment. In add i t ion ,  
po r t ab le  chemical t o i l e t s  w i l l  b e  used i n  i s o l a t e d  o r  remce areas 
of t h e  p r o j e c t  s i te .  The s e r v i c i n g  con t r ac to r  w i l l  remove t h e s e  
chemical t o i l e t  wastes from the  s i t e  under s ta te  s a n i t a r y  h e a l t h  
r egu la t ions  and then hau l  them t o  a l o c a l  s a n i t a r y  waste t rea tment  
p l a n t  f o r  d i sposa l .  

16. Dredging (Ref. 33; R e f .  34, p. 2.7-6, 3.0-1; Ref. 35; Ref. 36; Ref. 
38) 

Dredging f o r  t he  i n t a k e ,  discharge,  and docking f a c i l i t i e s  could 
u t i l i z e  a s u c t i o n  dredge but a d ipper  dredge, d rag l ine ,  o r  clam- 
s h e l l  may b e  used ins tead .  F e a s i b i l i t y ,  c o s t s ,  and t h e  d n i m i z a t i o n  
of t u r b i d i t y  and s i l t a t i o n  i n  t h e  r e s e r v o i r  w i l l  be  taken i n t o  con- 
s i d e r a t i o n  when determining what t y p e  of dredge w i l l  f i n a l l y  be  used. 
A cofferdam of permanent and temporary sheet p i l e  cells w i l l  be  dr iven 
ac ross  the mouth of t h e  ' e x i s t i n g  embayment a t  t h e  intake l o c a t i o n  
so t h a t  mst of t he  excavation f o r  t h e  i n t a k e  channel w i l l  t ake  p l ace  
behind th i s  cofferdam. Then, from t h e  cofferdam o u t  i n t o  the reser- 
v o i r  t o  t h e  o r i g i n a l  river channel, t h e  overburden and rock  w i l l  be 
removed by dredging. Spo i l  9f unusable material w i l l  b e  disposed o f  
i n  upland s p o i l  areas which are a l ready  c leared .  The spoil w i l l  be 
pro tec ted  t o  minimize erosion.  An adequately designed diked area 
wi th  seeded s l o p e s  and discharge g a t e s  w i l l  b e  i n s t a l l e d  if a 
suc t ion  dredge is used. S u f f i c i e n t  area w i l l  be  provided to meet 
water q u a l i t y  t u r b i d i t y  s tandards  of water discharging from the 
s p o i l  area. Spo i l  from d rag l ine ,  d ippe r ,  o r  clamshell dredges 
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17.  

w i l l  b e  graded and seeded wi th  grass i n  a manner similar t o  exca- 
vated areas t o  minimize e ros ion .  Work a t  t h e  d ischarge  and docking 
f a c i l i t i e s  w i l l  b e  conducted i n  a manner similar to the. i n t a k e  
channel. 

'fie dredging ope ra t ions  w i l l  be  timed as f e a s i b l e  t o  co inc ide  w i t h  
pe r iods  of low river flow and w i l l  b e  conducted over  as s h o r t  a 
per iod  as poss ib l e .  Present  p l ans  ca l l  f o r  cons t ruc t ion  of t h e  
cofferdam a t  t h e  i n t a k e  beginning about July 1975. Removal of over- 
burden and rock from this  cofferdam t o  the  o r i g i n a l  r i v e r  channel 
is scheduled t o  begin March of 1976 and should b e  completed in about 
f i v e  m n t h s .  P i l e  d r i v i n g  and excavat ion f o r  t h e  dock should begin 
a f t e r  cons t ruc t ion  a t a r t s  (approximately August 1974) and should be  
completed i n  about f i v e  months. Design f o r  t h e  d ischarge  is not  f a r  
advanced, b u t  work is  scheduled f o r  the f a l l  of 1977. 

b a d  &pairs (Ref. 3 4 ,  P- 2.7- 12) 

I f  e x i s t i n g  roads need r e p a i r s  due t o  abnormal use dur ing  t h e  con- 
s t r u c t i o n  program, r e s p o n s i b i l i t y  w i l l  b e  determined on an i n d i v i -  
dua l  b a s i s  w i t h  l o c a l  highway o f f i c i a l s  and appropr i a t e  a c t i o n  will 
b e  taken by W A .  

18. Transmission Lines - (Ref. 33;  Ref. 34, p .  2.2-1 t o  2.2-10, 8.2-14 t o  
8.2-17; Ref. 35, Comments 1 8 ,  1 9 ,  20; Ref. 36,  Comment 5 6 ;  R e f .  37;  
Ref. 39) 

The fol lowing is a l ist  o f  "A's commitments regarding t h e  construc- 
t i o n  of t ransmission l i n e s .  
S t eps  2 and 3 of t ransmission l i n e  cons t ruc t ion  pending r e s u l t s  of 
the s t u d i e s  descr ibed i n  Sec t ion  6 .  

They may b e  s u b j e c t  t o  r e v i s i o n  f o r  

a. Lines  w i l l  b e  routed t o  avoid ,  where p o s s i b l e ,  r e s i d e n t i a l ,  c o w  
mercial and i n d u s t r i a l  areas, game s a n c t u a r i e s ,  r e c r e a t i o n a l  
areas and o t h e r  developments; areas of h i s t o r i c a l ,  c u l t u r a l  o r  
s c e n i c  s i g n i f i c a n c e ;  crests of mountains, r i d g e s ,  and o t h e r  
h igh  p o i n t s ;  long views e i t h e r  perpendicular  o r  p a r a l l e l  t o  
major roadways; homes and ba rns ;  r e l o c a t i o n  of f a m i l i e s  o r  
bus inesses ;  s p l i t t i n g  of land-use zones.  
p e r t y  l i n e s  and wooded areas are chosen where f e a s i b l e .  

Locations along pro- 

b. U s e  of b o t h  vegetatLon sc reen ing  and topographical  f e a t u r e s  is 
made at  major o r  s c e n i c  road cross ings  t o  l i m i t  v i s i b i l i t y  of 
the l i n e  t o  the genera l  p u b l i c  view. I f  a con t r ac to r  f a i l s  t o  
retain s p e c i f i e d  screens, he is  l iable  by con t rac t  t o  i n s t a l l  
suitable replacement p l a n t i n g s  if deemed necessary by TVA. 
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c .  I n  c r i t i c a l  a r e a s  ana stream c ross ings  e x i s t i n g  low vege ta t ion  
w i l l  be r e t a i n e d  and br idging  o r  c u l v e r t s  w i l l  b e  i n s t a l l e d  t o  
e l imina te  damage t o  stream banks by cons t ruc t ion  veh ic l e s .  Vehicle 
c ros s ing  w i l l  b e  avoi&d where poss ib l e .  

d. Access roads w i l l  b e  held t o  a minimum and an extreme e f f o r t  w i l l  
b e  made t o  l i m i t  them t o  tower si tes only.  Whcre an access road 
is necessary ,  v i s u a l  impact, as w e l l  as s o i l  s t a b i l i t y ,  w i l l  be a 
prime cons ide ra t ion .  

e.  Any grading w i l l  be engineered t o  ba lance  c u t  and fill, thereby 
e l imina t ing  t h e  need €or borrow p i t s .  

f .  I n  areas where rock-outcroppings occur or  where s t e e p  s l o p e s  are 
encountered, conventional hand f e l l l n g  of timber and brush is 
u t i l i z e d  i n  l i e u  of t h e  shea r  c l e a r i n g  method. In  moderately 
r o l l i n g  t e r r a i n  and on s lopes  up t o  approximately 30 degrees ,  
water breaks  and d ivers ion  swales are cons t ruc ted  t o  minimize 
s o i l  e ros ion  and t o  c o n t r o l  t h e  a t t e n d a n t  leaching  of n u t r i e n t s  
and stream s i l t a t i o n .  
formed i n  t h e  v i c i n i t y  of streams where excessive e ros ion  c o n t r o l  
problems could be encountered. 

S e l e c t  hand c u t t i n g  of vege ta t ion  is per- 

g .  The usua l  e ros ion  c o n t r o l  measures, such as cons t ruc t ion  of 
d ive r s ion  swales, s i l t a t i o n  b a s i n s ,  drainage d i t c h e s ,  t e r r a c i n g ,  
and l i m i t a t i o n  of s l o p e ,  w i l l  b e  used on access  roads as w e l l  as 
in  areas where t h e  ground has becn d is turbed .  

5 the r  e ros ion  c o n t r o l s  include:  
cedures which l i m i t  t h e  use of heavy equipment i n  areas of h igh  
e ros ion  p o t e n t i a l ,  keeping vegeta t ion  on the land as long  as 
p o s s i b l e  b e f o r e  cons t ruc t ion ,  schedul ing cons t ruc t ion  act ivi t ies  
i n  c e r t a i n  areas t o  co inc ide  wi th  favorable  dry weather condi- 
t i o n s ,  and seeding d is turbed  areas as soon as poss ib l e .  

us ing  s p e c i a l  cons t ruc t ion  pro- 

h. Slash  w i l l  genera l ly  be disposed of by open burning,  meteoro- 
l o g i c a l  condi t ions  permi t t ing ,  i n  compliance w i t h  l o c a l ,  s t a t e ,  
and Federa l  a i r  p o l l u t i o n  gu ide l ines .  
undes i rab le  o r  not permi t ted ,  an a i r  c u r t a i n  i n c i n e r a t o r  w i l l  be 
used. 
p i l e d  i n  windrows along the  edge o f  t h e  right-of-way o r  chipping 
w i l l  be used. 
areas f o r  d i sposa l .  

Where open burning i s  

Where d i s p o s a l . b y  burning is not  p o s s i b l e ,  s l a s h  w i l l  b e  

Other s o l t d  wastes w i l l  be re turned  t o  s t a g i n g  

i. Where s p e c i a l  selective c l e a r i n g  methods are t o  b e  used, such as 
on the  f loodp la in  s e c t i o n  and t h e  s t e e p  s l o p e  up Sand Mountain nea r  
Coon Creek on the Be l l e fon te  Widows Creek l i n e ,  only t a l l  trees 
and f a s t  growing s p e c i e s  will be remved .  
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5. 

k. 

1. 

m. 

n. 

0. 

Po 

On t h e  s e c t i o n  of t h e  Bellefonte/Widows Creek l i n e  (Step 1) which 
goes through t h e  f loodp la in  land managed by t h e  S t a t e  of Alabama 
Department of Conservation and Natural  Resources as a w a t e r f w l  
management area, no cons t ruc t ion  a c t i v i t y  w i l l  be  performed from 
November 20 through January 31 ( t h e  waterfowl hunt ing  season) .  
TVA w i l l  f u r t h e r  restrict cons t ruc t ion  ac t iv i t ies  t o  co inc ide  wi th  
t h e  surmer and e a r l y  f a l l  dry season t o  reduce damage which would 
o therwise  b e  s i g n i f i c a n t  t o  t h e  right-of-ay i n  t h e  w i n t e r  and 
e a r l y  sp r ing .  

On t h e  s e c i t o n  through t h e  f loodp la in  land on the  Be l l e fon te /  
Widows Creek l i n e ,  e f f o r t s  w i l l  be  made t o  r e e s t a b l i s h  some dis- 
turbed areas as game h a b i t a t s  by u t i l i z i n g  s p e c i a l  seed mixtures 
as suggested by s ta te  and w i l d l i f e  management personnel  r a t h e r  
than Kentucky-31 fescue. 

Where the  s h e a r  c l e a r i n g  method is t o  b e  used (such as on t h e  
s e c t i o n  of t h e  Bellefonte/Widows Creek l i n e  t h a t  runs a top  Sand 
l b u n t a i n ) ,  t he  right-of-way w i l l  be  contoured and seeded wi th  
f e scue  grass when cons t ruc t ion  is complete. 

For S tep  1, t h e r e  w i l l  be  no broadcast  use of he rb ic ides .  The 
use o f  he rb ic ides  w i l l  be  l i m i t e d  t o  s p o t  a p p l i c a t i o n  t o  t h e  
stumps r e s u l t i n g  from any s p e c i a l  c l e a r i n g  methods. 

Earth removed from the ho le s  excavated f o r  t h e  steel  g r i l l a g e  
tower foundations w i l l  be n e a t l y  p i l e d  nea r  t h e  h o l e  dur ing  
placement of t he  g r i l l a g e  t o  avoid s c a t t e r i n g  and genera l ly  a l l  
s o i l  w i l l  b e  c a r e f u l l y  re turned  t o  t h e  ho le  wi th in  6 t o  8 hours 
of t h e  o r i g i n a l  excavation. Excess d i r t  w i l l  be  f i rmly  banked 
around t h e  foot ing  t o  allow f o r  s e t t l i n g .  

Although a s p e c i f i c  material s t ag ing  area and crew assembly 
p o i n t  has not  been s e l e c t e d ,  s e v e r a l  s i tes  i n  t h e  Stevenson, 
Alabama area are being inves t iga t ed .  The f i n a l  l o c a t i o n  of t he  
s t a g i n g  s i te  w i l l  r equ i r e :  (1) ease of a c c e s s ,  (2) no c l e a r i n g ,  
(3) good dra inage ,  and (4) s u f f i c i e n t  sc reening  from t h e  general  
p u b l i c  view. 

P o r t a b l e  s a n i t a r y  t o i l e t  f a c i l i t i e s  w i l l  be  provided f o r  construc-  
t i o n  personnel  a t  both the  material/crew s t a g i n g  areas and along 
t h e  t ransmission l i n e  right-of-way a t  i n t e r v a l s  of approximately 
one mile. As work progresses ,  t hese  f a c i l i t i e s  w i l l  be r e loca ted  
p e r i o d i c a l l y  as required.  A s e r v i c e  c o n t r a c t  w i l l  b e  obtained 
€or  the use of t hese  t o i l e t  f a c i l i t i e s  and t h e  d i sposa l  of r a w  
sewage. TVA w i l l  r equ i r e  t h a t  t h i s  d i sposa l  of raw sewage b e  
handled i n  an environmentallv accentab le  manner. a - - *  ----- - 
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q.  Damage t o  fences ,  g a t e s ,  b r idges ,  and o the r  s t r u c t u r e s  w i l l  b e  
paid f o r  o r  r epa i r ed  by TVA following cons t ruc t ion ,  and land- 
owners are reimbursed by TVA fo r  t h e  value of  crops damaged by 
cons t ruc t ion  o r  la ter  maintenance a c t i v i t y .  

19. Feedback from M n i t o r i n g  Programs t o  Construction (Ref. 37) 

Environmental monitoring feedback to  assure  minimization t o  t h e  e x t e n t  
p r a c t i c a l  of adverse impacts d u e  t o  cons t ruc t ion  act ivi t ies  w i l l  b e  
accomplished through TVA'S admin i s t r a t ive  c o n t r o l  procedures.  Ini t ia l  
dec is ions  regarding modif icat ion of cons t ruc t ion  a c t i v i t i e s  w i l l  b e  
made by cons t ruc t ion  personnel who can assess the relative importance 
of t h e  a c t i v i t i e s  being performed. 
program i d e n t i f i e s  a need t o  a l t e r  t h e  manner i n  which an important 
a c t i v i t y  is being performed, the dec is ion  t o  a l t e r  t h e  cons t ruc t ion  
schedule  t o  reduce impacts may b e  made a t  a h igher  admin i s t r a t ive  
l e v e l  than t h e  cons t ruc t ion  p r o j e c t  manager on recommendation of 
personnel having the  r e s p o n s i b i l i t y  f o r  environmental m n i t o r i n g  and 
assessment. (See Sect ion 6.2.1.) 

I n  t h e  event t h a t  t h e  monitoring 

4.4.2 S t a f f  Recommendations 

Based on a review of  t h e  a n t i c i p a t e d  cons t ruc t ion  act ivi t ies  and t h e  
expected environmental effects therefrom, t h e  s t a f f  concludes t h a t  t h e  
measures and c o n t r o l s  connnitted t o  by the  app l i can t ,  as summarized above, 
are adequate to ensure t h a t  adverse environmental effects w i l l  be at  
the minimum p r a c t i c a b l e  l e v e l ,  s u b j e c t  t o  t h e  following s t a f f  
recommenda t i o n s  : 

1. I f  t h e r e  are any d i f f i c u l t i e s  experienced by r e s iden t s  i n  t h e  area 
as a r e s u l t  of cpnstruction-induced a l t e r a t i o n  of t h e  groundwater 
supply,  t h e  TVA s h a l l  t ake  the  necessary ac t ions  t o  a l l e v i a t e  such 
well-water problems e 

2 .  Water s o l u b l e  polymers should n o t  b e  use0 f a r  dus t  con t ro l .  In t h e  
fu tu re ,  if t h e  TVA f inds  such use t o  be  mre d e s i r a b l e  than t h e  use 
of calcium ch lo r ide  and/or water s p r i n k l i n g ,  t h e  use and p o t e n t i a l  
environmental impacts of t h e  s p e c i f i c  water s o l u b l e  polymers t o  be 
used s h a l l  b e  reviewed wi th  t h e  AEC s t a f f .  

3. When p lans  become firm regarding t h e  cons t ruc t ion  and use of holding 
ponds f o r  c o n t r o l l i n g  t h e  spen t  s o l u t i o n s  from chemical c leaning  o f  
p l a n t  systems, the  adequacy of t h e  ponds and c o n t r o l  measures s h a l l  
be  reviewed wi th  t h e  AEC s t a f f .  
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4. Construct ion personnel should b e  encouraged not  t o  e n t e r  t h e  non- 
cons t ruc t ion  po r t ions  of t h e  s i t e ,  e .g . ,  t h e  overbank area and a d j a -  
cen t  f o r e s t e d  h i l l s .  

5 .  Any r e s u l t s  a v a i l a b l e  from the t ransmission l i n e  s t u d i e s  (see Sec t ion  
6 ) ,  and any r ev i s ions  i n  t h e  TVA plans f o r  cons t ruc t ion  and m i n t e n a n c e  
on t h e  l i n e s  covered under S teps  2 and 3, s h a l l  be reviewed wi th  
the  AEC staff p r i o r  t o  i n i t i a t i o n  of any cons t ruc t ion  ac t iv i t i e s  on 
t h e s e  l i n e s .  

6. I f  a s u c t i o n  dredge is used, t h e  l o c a t i o n  and adequacy of contxois  
of t h e  upland s p o i l  area, and r e s t o r a t i o n  of such,  s h a l l  b e  reviewed 
wi th  t h e  AEC s t a f f .  
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5 .  ENVIRONMENTAL EFFECTS OF PIANT OPERATION 

5.1 IMPACTS ON LAND USE 

5.1.1 General 

A nuclear  power s t a t i o n  a t  t h e  Bel le fonte  s i t e  does not  appear t o  v i o l a t e  
any o v e r a l l  land-use p lan  f o r  t h i s  area. 
wa te r f ron t  near  Sco t t s b o r o  has long been designated f o r  i n d u s t r i a l  use 
and that t h e  Alabama i n d u s t r i a l  develrJpment agencies have concurred i n  
t h i s  des igna t ion .  The Top of Alabama Regional Council of  Governments 
has proposed a plan2 f o r  f u t u r e  land use  i n  t h e  area which v i s u a l i z e s  
t h e  ex tens ion  of i n d u s t r i a l  zoning southwestward from the  s i te  along 
t h e  Gun te r sv i l l e  Reservoir s h m e l i n e  and has  developed a program3 f o r  
t h e  Hollywood envi rons  which proposes an i n d u s t r i a l  a r e a  a long  both 
s i d e s  of t h e  access r a i l r o a d  t o  t h e  s t a t i o n .  
t h e  s t a f f  concludes t h a t ,  i n s o f a r  as l and  usage i s  concerned, t h e  
impact of t h e  opera t ion  of t h e  Be l l e fon te  p l a n t  upon i t s  immediate 
environs w i l l  b e  acceptab le .  
from a g r i c u l t u r a l  product ion t o  exc lus ion  area use.  

The app l i can t  states' t h a t  t h e  

In view of these proposa ls ,  

A c e r t a i n  amount of land w i l l  b e  converted 

Recreat ion,  p i c n i c ,  and parking f a c i l i t i e s  as w e l l  as a v i s i t o r ' s  cen te r  
and environmental  d a t a  s t a t i o n  have been proposed f o r  t h e  site. These 
f ac i l f t i e s  w i l l  a l s o  change the  r e l a t i v e l y  undeveloped c h a r a c t e r  of t h e  
peninsula ,  and t h e  r e s u l t a n t  i n f l u x  of v i s i t o r s  can l e a d  t o  adverse  as 
w e l l  as b e n e f i c i a l  impacts. I n s u f f i c i e n t  d e t a i l  on t h e s e  uses  is  a v a i l -  
a b l e  a t  p re sen t  t o  assess t h e  n e t  impact t o  any degree of accuracy. 
is p o s s i b l e ,  however, w i th  c a r e f u l  planning and implementation of  a 
program of h a b i t a t  r e s t o r a t i o n  t o  i n s u r e  a n e t  b e n e f i c i a l  i m p a c t .  

I t  

5.1.2 Publ ic  Use 

The v i s i t o r ' s  c e n t e r  and s m a l l  p i c n i c  area (10-15 t ab le s )  w i l l  b e  open 
t o  t h e  publ ic .  
and t h e  p i c n i c  area w i l l  b e  nearby. The TVA estimates that there w i l l  
be  about 60,000 v i s i t s  pe r  year t o  t h e  v i s i t o r ' s  c e n t e r  and about  4000 
v i s i t s  p e r  year  t o  t h e  p i c n i c  area:  such v i s i t s  are expected t o  l a s t  
aboct  t h i r t y  minutes each. A t  the .= :te.r, t h e  pub l i c  w i l l  have an oppor- 
t u n i t y  t o  view i n s t r u c t i v e  f i lms  and an environmental monitoring system. 
S a n i t a r y  f a c i l i t i e s  f o r  t h e  p u b l i c  w i l l  be provided a t  t h e  v i s i t o r ' s  
c e n t e r ,  b u t  d e t a i l s  such as capac i ty ,  f law rates, ch lo r ine  level,  e tc .  
are n o t  y e t  The s t a f f  b e l i e v e s  t h a t  des ign  and opera t ion  of 
these f a c i l i t i e s  can b e  c a r r i e d  ou t  t o  t h e  app l i cab le  s t anda rds  and 
t h a t  a s soc ia t ed  t e c h n i c a l  s p e c f f i c a t i o n s  w i l l  p r o t e c t  t h e  environment. 

The l o c a t i o n  of t h e  v i s i t o r ' s  c e n t e r  i s  shoEn i n  Fig,  1.1, 
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No i n d u s t r i a l  o r  r e s iden t i a l  development o ther  than the  nuclear f a c i l i t y  
wJ.11 take place on the  Bellefonte peninsula. I n  the Town Creek embayment 
and the  reservoi r  around the  peninsula spor t  f i sh ing  and some "commer- 
cial" f i sh ing  (i.e., t ro t  l i n i n g  and g i l l  ne t t ing)  have been observed;6 
it is  ant ic ipa ted  that operation of t he  p lan t  w i l l  r e s u l t  i n  an increase 
in spor t  f i sh ing  (especial ly  i n  the discharge area during the cooler 
months),7 but  t h a t  the  commercial f i sh ing  w i l l  probably be  unaffected. 

Inasmuch as the appl icant  is committed t o  t h e  preservation and improve- 
nreot of t h e  e x i s t i n g  w i l d l i f e  h a b i t a t s  and t o  t h e  establis-t of a 
colony of notmigrating giant  Canada geese at  the  Town C r e e k  eabayment,8 
i t  would appear, subject t o  s a f e t y  cons t r a in t s ,  that viable fu tu re  
recreational activities would include nature wa lks ,  b i r d  watching, 
p i c tu re  tzking, and other  nmconsmptive uses of wi ld l i f e .  

"bere are no outstanding h i s t o r i c  f ea tu res  on the  s i t e  proper, but there  
are two o ld  family cemeteries so located that they w i l l  be  a f fec ted  by 
construction activities. 
surviving relatives arid with assurance that the  cemeteries w i l l  be  

They w i l l  b e  re located with the consent of 

placed i n  caaparable o r  superior loca t ions  and conditions. 9 

Two sites of po ten t i a l  archeological s ignif icance have been iden t i f i ed  
within the s t a t i o n  site.1° 
s t r u c t i o n  area; however, the s i te  (1 J A  300) adjoins the area f o r  t he  
intake from t h e  Ysservoir. The TVA proposes t o  salvage excavate t h i s  
s i te a f t e r  possession of the Bellefonte land is  obtained. 
concurs with t h i s  plan. 

One of t he  s i t e s  is remote from the con- 

The s t a f f  

The former county seat of Jackson County, Bellefonte,  is s i t u a t e d  adja- 
cent t o  the  p lan t  si te.  
Statewide P Z m  of Historic Pmsemat ion  and is being processed f o r  
nomination t o  the  National Register of Historic Places. It has been 
suggested that TVA res tore  and ?reserve the Old Bellefonte Inn ( b u i l t  
i n  1845) and mect appropriate h i s t o r i c  markerb t o  iden t i fy  the si te 
of the  tswn i t s e l f  and ce r t a in  of i ts  buildings and other  features;"  
however, t h e  matter i s  st i l l  under study by TVA. l2 

l'his abandoned town is l i s t e d  i n  the Alabama 

The construct ion and operation of t he  Bellefonte p l an t  w i l l  r e s u l t  i n  a 
change i n  t h e  land use of approximately 1500 acres from a g r i c u l t a r a l  - 
mainly grazing -- t o  i n d u s t r i u  use. In addi t ion,  r ight-ofway easements 
fo r  transmission l i n e s  w i l l  require  about 1550 acres ~f l a r d  of which 
about 50 percent is woodland, 25 percent is  i n  farming and pasture ,  and 
25 percent is uncultivated open land. 
mately 400 acres withln the exclusion area could be a v a i l c l e  f o r  publ ic  
use. The land fo r  access roads and a t  t h e  base of the towers i n  the  
rights-of-ay w i l l  be withdrawn from use. It thus appears that the  

Of the 1500-acre s i te ,  approxi- 
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overa l l  impact of p l an t  operation on land use w i l l  be acceptably small .  
Some consideration should be given, nevertheless,  to  the u t i l i z a t i o n  of 
that port ion of the s i te  not required for  operation of  the s t a t i o n .  The 
appl icant  intends to  make i t  ava i l ab le  for  recreation13 and has  proposed 
a rout ing of the  access road which serves  t h i s  purpose. In view of the  
i so l a t ed  na ture  of the peninsula, i t  might be preferable  t o  re route  the  
liccess road, and thus preserve the  peninsula as a w i l d l i f e  refuge. This 
a l t e r n a t i v e  is discussed i n  Section 9 . 2 . 3 .  

5.1.3 Visual Impact 

The p lan t  w i l l  be located on a broad p l a in  of the  penfnsula separated 
froin Guntermirle Reservoir by a wooded ridge. 
t o  reduce the v i sua l  impact of the  l a rge  f a c i l i t i e s  by grouping the  
s t r u c t u r e s  i n  a d imhish ing  progression of s c a l e  from the  containment 
bui ldings t o  the o f f i c e  building. The materials chosen w i l l  r e f l e c t  
t h e  changes i n  scale, from monolithic concrete f o r  the  l a rge r  masses 
t o  concrete, b r ick ,  and g l a s s  f o r  the  smaller bui ldings.  Landscaping 
w i l l  be  used t o  provide a harmonious t r a n s i t i o n  between the  na tu ra l  
s e t t i n g  and t h e  p lan t  site. Nevertheless, the  f a c i l i t y  w i l l  present the 
appearance of an i n d u s t r i a l  plant  dominated by the  500-foot high, hyper- 
b o l i c  cooling towers, which w i l l  c e r t a in ly  become a landmark. 
of the  topography and the r e l a t i v e  i s o l a t i o n  of the  s i te ,  much of t he  
s t a t i o n  probably w i l l  not be v i s i b l e  from nearby highways. The cooling 
towers w i l l  be exceptions, for  very l i k e l y  they w i l l  be v i s i b l e  fo r  
some distance,  espec ia l ly  when the  trees are devoid of leaves, Xn 
addition, the vapor plumes from these towers w i l l  create an e s t h e t i c  
impact on the  surrounding towns, as w e l l  as fo r  t r a f f i c  on nearby U. S. 
Highway 72. 

An attempt w i l l  be made 

Because 

5.2 IMPACTS ON WATER USE 

5.2.1 General 

All water fo r  the Bellefonte Nuclear Plant w i l l  be  d r a m  from Guntetsvi l le  
Reservoir. Guntersville Reservoir, l ike  other reservoi rs  of t he  Tennessee 
River, provides flood cont ro l ,  navigation, generation of e lectr ic  power, 
spor t  and commercial f ishing,  recrea t ion ,  and f r e sh  water suppl ies .  I n  
,1964, Guntersvi l le  Peservoir supplied an average i n  excess of 3.8 mill ion 
gallons per day potable water t o  meet the demands of 70,000 people. 
The people are res idents  of seven municipal i t ies  i n  Alabama: Alber tv i l l e ,  
Arab, Bridgeport, G r a n t ,  Guntersvil le,  Sand Mountain Water Authority 
and Scottsboro. I n  addi t ion,  t he  Guntersvi l le  Reservoir serves South 
P i t t sburg ,  Tennessee. The 7.8 mill ion gallons p e r  day required t o  
meet the  potable water demands represents  only about 0.03 percent of 
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t he  t o t a l  average flow through t h e  r e se rvo i r .  Except f o r  t he  Widows 
Creek Power P l a n t ,  which u s e s  1 .6  b i l l i o n  ga l lons  p e r  day, t he  i n d u s t r i a l  
water use  i s  a small f r a c t i o n  of the  potable  water demand. 

5.2.2 Water Consumption 

The m a x i m  consumptive use of water by the  Bel le fonte  Nuclear P lan t  
has  been est imated by t h e  appl icant  t o  be about 74 c f s  (48 m i l l i o n  
ga l lons  per day) based on a r e l a t i v e  humidity of 30 percent  and a dry- 
bulb temperature of 105'F. Since these  meteorological condi t ions  are 
seldom encountered, t he  estimate r ep resen t s  an upper l i m i t ;  on an average 
d a i l y  b a s i s  including an 80% capac i ty  f a c t o r ,  t he  estimate is about 
30 m i l l i o n  ga l lons  per day. 
r i v e r  flow. 

This r ep resen t s  aboiit 0.1% of the  average 

Given an average annual per capita water consumption of 163 ga l lons  per 
day i n  1980, l6 t h e  evayoration from t h e  Bel le fonte  p l an t  would be suf f i -  
c i e n t  t o  support  a population of 170,000. 
t o  be adequate t o  meet a l l  fo re seeab le  requirements i n  t h e  Gun te r sv i l l e  
Reservoir area, hence t h e  proposed consumption use f o r  t he  Bel le fonte  
p l an t  is acceptable .  

Even so, water supp l i e s  appear 

5.2.3 Water Qual i ty  

The po r t ion  of Gunte r sv i l l e  Lake t h a t  includes Bel le fonte  is c l a s s i f i e d  
f o r  u se  f o r  pub l i c  water supply (with an exception near t h e  Ci ty  of 
Bridgeport) ,  f o r  swinrming, and f o r  f i s h  and w i l d l i f e .  The s t a n d a r d s  
of t h e  S t a t e  of Alabama Water Improvement Comnission apply. These 
are incorporated i n  "General Water Qual i ty  Criteria and C l a s s i f i c a t i o n s  
of t h e  State of Alabama," prepared by t h e  State of Alabama and the  
Environmental P ro tec t ion  Agency, November 1 4 ,  1972. These s tandards  
were approved by the' EPA i n  a letter t o  Mr. James W. Warr, Acting Chief 
Adminis t ra t ive Of f i ce r ,  Alabama Water Improvement Commission, January 18,  
1973. The s p e c i f i c  r e s t r i c t i o n s  and conformance requirements are 
ou t l ined  below: 

1. Discharges and the natural water receiving discharges shall be free 
cf floating debris, o i l ,  scuma and other floating materkls ,  and 
p e e  of substances that w i l l  se t t l e  to form bottom deposits. 
p l a n t  is not  expected t o  d ischarge  such substances,  so no v i o l a t i o n  
is a n t i c i p a t e d .  

The 

2. The taste, odor, color and turbidity of the water shall not be 
adversely affected, rwr shall f i s h  be tainted as a conseqtcence of 
discharges. 
so no v i o l a t i o n  is an t i c ipa t ed .  

No such e f f e c t s  are an t i c ipa t ed  from p l a n t  discharges,  
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3 .  A s  a minimwn, discharged sewage shrill have secondary treatment; i n  
miming-permitted areas, fecal  coliform counts shaZZ not exceed a 
geometric mean of 200 per ZOO m l .  
secondary treatment and c h l o r i n a t i o n  before  d ischarge  i n t o  t h e  
cool ing tower makeup. Fecal  col i form counts w i l l  be made t o  
a s s u r e  t h a t  t h e  s tandard  w i l l  n o t  be v io l a t ed  by d ischarge  of t h e  
p l a n t  sewage. 

The p l an t  sewage w i l l  have 

No v i o l a t i o n  is a n t i c i p a t e d .  

4. The temperature shaZZ not be increased above ambient i n  excess of 
S o F ,  nor caused t o  exceed 86OF by a discharge. 
Sec. 5.4.2.3, no v i o l a t i o n  of t h e  5°F excess is a n t i c i p a t e d .  
eve r ,  as shown la ter  i n  Table 5.10, temperatures in t h e  r e s e r v o i r  
are, a t  times, very  c l o s e  t o  o r  a c t u a l l y  i n  excess of 86"F, and 
any dldcharge a t  such t i m e s  w i l l  v i o l a t e  t h i s  s tandard.  
can: proposes n o t  t o  ope ra t e  t h e  d ischarge  system i f  v i o l a t i o n s  
of t h e  temperature s tandards  would r e s u l t .  

As analyzed i n  
How- 

The appl i -  

5. There s h ~ l l  be no thermal block t o  the migration of aquatic 
organisms. As analyzed i n  Sec. 5.4.2.3, no v i o l a t i o n  is 
a n t i c i p a t e d .  

6 .  There shaZl be no withdrawal from or discharge of heated waters 
to  the hypolimnion unless it can be shown that such discharge 
Will be beneficial  t o  the water quality.  
Sec. 5.4.2.3, i t  i s  shown t h a t  t h e  r e se rvo i r  is only s l i g h t l y  
s t r a t i f i e d ,  so no v i o l a t i o n  is a n t i c i p a t e d .  

As analyzed i n  

7 .  The dissolved o q g e n  content shalZ not be beZow 5 mg/Z due 
t o  discharges. 
r ece ive  secondary t reatment  and a ch lo r ina t ion ,  is mixed wi th  
a very l a r g e  amount of cool ing tower blowdown. The oxygen 
content  of t he  cool ing tower water w i l l  always be s i g n i f i c a n t l y  
g r e a t e r  than 5 mg/l. 
d i scharge  water, ad jus ted  f o r  t h e  oxygen demand of the s a n i t a r y  
waste, w i l l  not  be below 5 q / l .  

The small volume of s a n i t a r y  waste, which w i l l  

On t h i s  b a s i s ,  t h e  oxygen content  of t h e  

8. No discharge shall  cause the natural pH t o  deviate by more than 
one un i t ,  and i n  no case t o  be t e s s  than 6.0 nor greater than 8.5. 
The only s i z a b l e  q u a n t i t i e s  of a c i d  o r  a l k a l i n e  wastes are t h e  
makeup and condensate demineral izer  wastes; t h e s e  are neu t r a l i zed  
before  d ischarge ,  so conformance wi th  t h e  s tandard is expected. 

9 .  U. S. Public Health standards for drinking m t e r  supplies, given i n  
Table 5 . l ,  shall  a p p l y  t o  the r i ver .  
of p r a c t i c e s  i n  Sect ion 3, i n  p a r t i c u l a r  Tables 3.5 and 3.6, no 
v i o l a t i o n  i s  expected t o  occur.  

On t h e  b a s i s  of the d e s c r i p t i o n  
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TABLE 5.1. Drinking Water Standards €or 
Guntersville Lake near Bellefonte 

s*tances 
Eimi  t ,a 
mg/l 

k S e n i C  

CaddAlaIl 

Chraim 

Lead 

Chloride 

COPP- 
Manganese 

Nitrate 

Sulfate 

Total dissolved so l ids  

zinc 

Cyanide 

Fluor id e 
*leniuan 

Silver 

Alkyl benzene sulfate 
Carbon chloroform extract 

PIlenolS 

0.05 

1.0 

0.01 

0 .os 
0.05 

250.00 

1.0 

0.05 

45.00 

250.00 

500.00 

5.0 

0.2 
Ql . ob 

0.01 

0.05 

0.5 

0 . 2  

0. Q01 

aU. S .  P u b l i c  Health Serfice Drinking Water S tandards ,  

bActual value depends OR annual average a i r  temperature 

1962" 

when? w a t e r  is used. 
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10. U. S. Public H a z I t h  Service drinking mter limits on nrdioactive 
substances shall apply .  
(PC;) pep liter of gross beta activity i n  the absence of s&~mtiwn-90 
und atpha emitters; altemzativety, the ate is acceptable <f 5t 
contains not mope than 3 p C i / l  of padim-226 and 20 pCi/Z of 
stronth"90. Since the q u a n t i t i e s  of Ra-226 a d  Sr-30 released 
per year w i l l  each be less than 1 x Ci (Table 3.2), the 
resultant concentrations in the b l d o w n  (at 74 cfs) will merage 
less than 0.006 Si/l (less than one-t-th that level after 
dif fuser-mixing) . 
b l o w  levels of detectabil i ty  (1 pCi/l).17 Accordingly, .no 
violation of the  s-d is anticipated. 

Allawed m e  a m a z b  of ZOO0 w c u r i e f i  

Tbe background 1 e w e . l ~  of Ba-226 and Sr-99 are 

The water q u a l i t y  criteria a l so  uontaia an antidegradation pUq t b t  
calls fo r  the  maintenance of qua l i t y  hlgkr tban required by the standards 
for waters whose qua l i ty  is  now above that required by the sta+aYrds; 
t h i s  policy is not t o  interfere w i t h  necessary ecommk of social 
development. The p lan t  adds an average of about 1700 lb/day of c b n , % d  
(Table 3.4). For t he  36,360 c f s  mean stream f l o w ,  the &issolved s d i d s  
content of the  r ive r  would un this account be 3ncreased by 0.009 
a change of 0.007% in the  mean d i s s o l d  slol ids l eve l  a!€ I27 ppm. 
The excess s o l i d s  r e su l t i ng  frum t he  evaporaitbn of ai .average a€ a t  
30 mil l ion  gpci (see Sec. 5.2.2 above) w i l l  @eld about 31,366 lb/day 
of salts returned t o  the  river, This will hcsaase the dissolved solids 
i n  the  r i v e r  by about 0.16 ppm, or a u t  0.13%. 

r* 

These changes are small compared t o  nolmbal variati" (40-220 ppm);" 
the s t a f f  judges that no measurable degradation of the quality of the 
water i n  the Tennessee River w i l l  result from the operat- of the 
p lan t ,  and thus tha t  the in t en t  of the  standard is met. 

No vio la t ions  of the  Alabama standards r e su l t i ng  (tae uperatba of 
the  Bellefonte Nuclear Plant are expected to occur, 
required wherever necessary to assure m p l i m m c e .  
t h a t  the Alabama standards exre adequate t o  p o t -  the  ufae af fhn te r sd l l e  
Lake for  publ ic  water supply and f a r  s w h m h g ,  and tlxerehrc judges tbat 
no adverse e f f e c t  on these uses w i l l  r e s u l t  from the af the 
plant  

Ikmitm3sg -1 be 
The st&€ belimms 

5.3 RADIOLOGICAL EFFECTS 

5.3.1 Radiological Impact on Biota other  ThanMgl 

5.3.1.1 Exposure Pathways 

The pathways by which biota other  than man rimy receive radhthn dmes 
i n  the v i c i n i t y  of a nuclear pver station are d" in Flg. 5.1. lhm 
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F i g .  5 . 1 .  Generalized Exposure P a t h w a y s  for O r g a n i s m s  O t h e r  than Man. 
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recent  comprehensive r e p o r t s  l 9  p 2 0  have been concerned w i t h  r a d i o a c t i v i t y  
i n  t h e  environment and t h e s e  pathways. 
t a i l e d  explana t ion  of t h e  s u b j e c t s  that w i l l  bt. d iscussed below. 
ing on the pathway be ing  considered, terrestrial and aqua t i c  organisms 
will receive e l t h e r  approximately t h e  same r a d i a t i o n  doses as man o r  
somewhat g r e a t e r  doses.  Although no gu ide l ines  have been e s t a b l i s h e d  
f o r  d e s i r a b l e  l i m i t s  f o r  r a d i a t i o n  exposure t o  sDecies o t h e r  than man, 
i t  i s  gene ra l ly  agreed t h a t  t h e  l i m i t s  e s t a b l i s h e d  f o r  humans are a l s o  

They czn b e  read f o r  a more de- 
Depend- 

adequate  f o r  t5ese spec ie s .  2 1  

5.3.1.2 Radioac t iv i ty  i n  t h e  Environment 

The q u a n t i t i e s  and s p e c i e s  of rad ionucl ides  expected t o  b e  discharged 
annual ly  by t h e  Be l l e fon te  Nuclear P lan t  i n  l i q u i d  and gaseous e f f l u e n t s  
have been es t imated  by t h e  s t a f f  and are given i n  Tables 3-2 and 3.3, 
r e spec t ive ly .  The b a s i s  f o r  t hese  va lues  i s  discussed i n  Sec t ion  3.2.3. 
For t h e  de te rmina t ion  of doses  t o  b i o t a  o t h e r  than man, s p e c i f i c  ca lcu la-  
t i o n s  are done p r imar i ly  f o r  t h e  l i q u i d  e f f l u e n t s .  The l i q u i d  e f f l u e n t  
q u a n t i t i e s ,  when d i l u t e d  i n  the  p l a n t  d i scharge ,  would produce a n  average 
g ross  a c t i v i t y  concent ra t ion ,  excluding tritium, of 3.7 x 2.0- p icocur i e s  
per  mi l l i l i t e r  i n  t h e  discharge area. Under t h e  same condi t ions ,  t h e  
tritium concent ra t ion  would be 1.3 pCi/ml. 
i ng  l i q u i d  d i l u t i o n  is presented i n  Sec t ion  5.3.2.2. 

Addi t iona l  d i s c u s s i a n  concern- 

Doses t o  terrestrial animals ,  such as r a b b i t s  o r  deer ,  due t o  the gaseous 
e f f l u e n t s  are q u i t e  similar t o  those  c a l c u l a t e d  f o r  man (Sect. 5.3.2.3). 
Fox t h i s  reason, both the  gaseous e f f l u e n t  concent ra t ions  a t  l o c a t i o n s  
of i n t e r e s t  and t h e  dose c a l c u l a t i o n s  f o r  gaseous e f f l u e n t s  are discussed 
i n  d e t a i l  i n  Sec t ion  5.3.2.3. 

5.3.1.3 Dose Rate Estimates 

The annual r a d i a t i o n  doses t o  both a q u a t i c  and terrestrial b i o t a  inc luding  
man were est imated on t h e  assumption of cons tan t  concent ra t ions  of radio- 
nuc l ides  a t  a given p o i n t  i n  both t h e  water and a i r .  The r a d i a t i o n  
close has both  i n t e r n a l  and e x t e r n a l  components. External  components 
o r i g i n a t e  from immersion i n  r ad ioac t ive  air  and w a t e r  and from exposure 
t o  r ad ioac t ive  sources  on su r faces ,  i n  d i s t a n t  volumes of a i r  and 
water, i n  equipment, e tc .  Tntemal exposures are a r e s u l t  of i n g e s t i n g  
and brea th ing  r a d i o a c t i v i t y .  

Doses will b e  de l ive red  t o  a q u a t i c  organisms l i v i n g  i n  t h e  water conta in ing  
rad ionucl ides  discharged from t h e  p l a n t .  This is p r i n c i p a l l y  a consequence 
of  phys io logica l  mechanisms t h a t  concent ra te  a number of elements t h a t  can 
b e  present  i n  t h e  aqueous environment. The e x t e n t  t o  which elements are 
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concentrated i n  f i s h ,  i n v e r t e b r a t e s ,  and aqua t i c  p l a n t s  upon i q t a k e  o r  
i nges t ion  has been est imated.  
f a c t o r s  (ratio of concent ra t ion  of n u c l i d e  i n  organisms t o  that i n  the  
aqueous envtronment] of a number cf waterborne elements f o r  s e v e r a l  
organisms are provided i n  Table 5.2, 

Values o f  r e l a t i v e  b i o l o g i c a l  accumulation 

Doses t o  a q u a t i c  p l a n t s  and f i s h  l i v i n g  i n  the  discharge region due t o  
water uptake and inges t ion  (internal exposure) w e r e  ca l cu la t ed  t o  b e  
2 .0  and 0.2 mrads/yr,  r e spec t ive ly ,  f o r  p l a n t  operat ion.  The d ischarge  
region concent ra t ions  w e r e  those given above and i t  w a s  assumed t h a t  
t hese  organisms spent  a l l  of t h e  year  i n  water of  maximum concent ra t ions .  
All c a l c u l a t e d  doses are based on s tandard  models.22 
q u i t e  conserva t ive  s i n c e  i t  is h ighly  un l ike ly  t h a t  any of  t h e  mobile 
l i f e  forms w i l l  spend a s i g n i f i c a n t  po r t ion  of t h e i r  l i f e  span i n  the  
maximum a c t i v i t y  concentrat ion of t h e  discharge region. Both r ad ioac t ive  
decay and a d d i t i o n a l  d i l u t i o n  would reduce t h e  dose a t  o t h e r  p o i n t s  i n  t h e  
r e s e r v o i r .  

The doses are 

External  doses  t o  terrestrial  animals o t h e r  than man are determined on t h e  
b a s i s  of gaseous e f f l u e n t  concent ra t ions  and d i r e c t  r a d i a t i o n  con t r ibu t ions  
a t  t h e  l o c a t i o n s  where such animals may a c t u a l l y  b e  present .  Terrestrial  
animals i n  the environs of t he  s t a t i o n  w i l l  r ece ive  approximately t h e  same 
e x t e r n a l  r a d i a t i o n  doses as those ca l cu la t ed  f o r  man. 
la ter  lists t h e  doses due t o  the gaseous e f f l u e n t s .  

Table 5.4 given 

An estimate can b e  made f o r  the inges t ion  dose t o  a terrestrial animal, 
such as a duck, which is assumed t o  consume only  aqua t i c  vege ta t ion  
growing i n  the water i n  the. discharge region. The duck i n g e s t i o n  dose 
w a s  ca l cu la t ed  t o  b e  about 2 mrads/yr, which r ep resen t s  an upper l i m i t  
estimate s i n c e  equi l ibr ium w a s  assumed t o  e x i s t  Setween t h e  a q u a t i c  
vege ta t ion  and a l l  radionucl ides  i n  water. A nonequilibrium condi t ion  
f o r  a rad ionucl ide  i n  an a c t u a l  exposure s i t u a t i o n  would r e s u l t  i n  a 
smaller bioaccumulation and the re fo re  i n  a smaller dose from i n t e r n a l  
exposure. 

The l i t e r a t u r e  r e l a t i n g  t o  r a d i a t i o n  e f f e c t s  on organisms i s  ex tens ive ,  
b u t  very few s t u d i e s  have been conducted on the e f f e c t s  of  continuous low- 
level exposure t o  r a d i a t i o n  from inges ted  rad ionucl ides  on n a t u r a l  a q u a t i c  
o r  terrestrial populat ions.  
o u t  that ,  a l e  the ex i s t ence  of extremely r a d i o s e n s i t i v e  b i o t a  i s  p o s s i b l e  
and whi le  increased r a d i o s e n s i t i v i t y  i n  organisms may r e s u l t  from environ- 
mental i n t e r a c t i o n s ,  no b i o t a  have y e t  been disccvered t h a t  show a sens i -  
t i v i t y  t o  r a d i a t i o n  exposures as low as those a n t i c i p a t e d  i n  t h e  area 
surrounding the p lan t .  In  the "BELR" r e p o r t , 2 3  i t  is  s t a t e d  i n  summary 
that evidencs, t o  d a t e  i n d i c a t e s  t h a t  no o t h e r  l iv inE arganisms are very 
much mre r a d i o s e n s i t i v e  than man. Therefore,  no d e t e c t a b l e  r a d i o l o g i c a l  
impact is expected in t h e  a q u a t i c  b i o t a  o r  terrestrial  mammals as a r e s u l t  
of t h e  q u a n t i t y  of radionucl ides  t o  b e  r e l eased  i n t a  Gun te r sv i l l e  Reservoir 
and i n t o  the a i r  by t h e  p l an t .  

The most r ecen t  and p e r t i n e n t  s t u d i e s  p o i n t  
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TABLE 5.2. Freshwater Bicaccumulation Factors 

Element 
Fish, Inver t ebra te s ,  P l a n t s ,  

P C i / k g  organism per PCi/liter water 

C 
Na 
P 
sc 
Cr 
Mn 
Fe 
Go 
Ni 
Zn 
Rb 
Sr 
Y 
Zr 
Nb 
Mo 
Tc 
Ru 
Rh 
Ag 
Sn 
Sb 
Te 
I 
Cs 
Ba 
La 
Ce 
Pr 
Nd 
Pm 
Sm 
Ell 
Gd 
W 
NP 
Pu 
Am 
Cm 

4,500 
100 

1G0 ,000 
2 

200 
4 00 
100 
50 
100 

2,000 
2,000 

30 
25 
3 

30,000 
10 
15 
10 
10 
2 

3,000 
1 

4 00 
15  

2,300 
4 

25 
1 

25 
25 
25 
25 
25 
25 

1,200 
10 

4 
25 
25 

9,100 
200 

20,000 
1,000 
2,000 
90,000 
3,200 
200 
100 

10,000 
1,000 
100 

1,000 
7 

100 
10 
5 

3 00 
300 
770 

1,000 
10 
150 

5 
100 
200 

1,000 
1,000 
1,000 
1,000 
1,000 
1,300 
1,000 
1,000 

10 
400 
100 

1,000 
1,000 

4,550 
500 

500,000 
10,000 

4,000 
10,000 
1,000 
200 
50 

20,000 
1,000 
500 

5,000 
1,000 
800 

1,000 
40 

2,000 
200 
200 
100 

1,500 
100 
40 
500 
500 

5,000 
4,000 
5,000 
5,000 

5,000 
5,000 
5, OOQ 
1,200 
300 
350 

5,000 
5,000 

5,000 

From Report UCRL-50564 Rev. 1, 1972. 
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5.3.2 Radio logica l  Impact on Man 

5.3.2.1 Exposure Pathways 

Routine power genera t ion  by t h e  p l a n t  w i l l  r e s u l t  i n  t he  release o f  s m a l l  
q u a n t i t i e s  of  f i s s i o n  and a c t i v a t i o n  products  t o  t h e  environment. This  
eva lua t ion  w i l l  provide t h e  r e s u l t i n g  r a d i a t i o n  dose estimates vhich  can 
serve as a b a s i s  f o r  determining t h a t  releases of  r ad ioac t ive  material t o  
surrounding areas are as low as p r a c t i c a b l e  i n  accordance w i t h  10 CFR 51 
and w i t h i n  t h e  l i m i t s  s p e c i f i e d  i n  10 CFR 20. The AEC s t a f f  has  es t imated 
t h e  probable  nuc l ide  r e l e a s e s  from t h e  p1ap.t based upon experience w i t h  
comparable ope ra t ing  r e a c t o r s  and an eva lua t ion  of the radwaste system. 
These releases have been discussed i n  Sect ion 3 . 2 . 3 .  

E s t i m a t e s  w e r e  made of r a d i a t i o n  doses t o  man a t  and beyond t h e  s i t e  
boundary via t h e  most s i g n i f i c a n t  pathways among those  diagrammed i n  
Fig. 5.2. The c a l c u l a t i o n s  are based on conservat ive assumptions regarding 
t h e  d i l u t i o n s  of e f f l u e n t  gases and rad ionucl ides  i n  the  l i q u i d  d ischarge ,  
and t h e  use  b y  man of t h e  plant. surro-mdings.  I n  genera l ,  r a d i a t i o n  
doses  c a l c u l a t e d  by t h e  s ta f f  a r e  intended t o  apply t o  an average a d u l t .  
SpeciSic  persons w i l l  receive higher  o r  lower doses ,  depending upon t h e i r  
age, l i v i n g  h a b i t s ,  food preferences  , o r  r e c r e a t i o n a l  a c t i v i t i e s .  

Based upon experience a t  comparable ope ra t ing  nuc lear  power r e a c t o r s ,  an 
estimate has b e m  made of t h e  occupat ional  r a d i a t i o n  exposures expected 
t o  r e s u l t  frem p l a n t  operat ion.  

5.3.2.2 Liquid Ef f luen t s  

Expected nuc l ide  releases i n  the  l i q u i d  e f f l u e n t  have been c a l c u l a t e d  f o r  
t h e  p l a n t  and are l i s t e d  i n  Table 3 . 2 .  I n  t h e  immediate v i c i n i t y  of t h e  
p l a n t  d i scharge ,  t h e  gross  a c t i v i t y  concen t r a t ion ,  exclcTive of t r i t i u m ,  
is  est imated t o  b e  3.7 x 10- p C i / m l .  Under t h e  same cond i t ions ,  t h e  
t r i t i u m  concent ra t ion  would b e  1 . 3  p C i / m l ,  as s t a t e d  i n  Sec t ion  5.3.1.2. 
During normal r e a c t o r  ope ra t ions ,  a f r a c t i o n  of t h e  noble  gases  produced 
w i l l  b e  r e l eased  i n  the  l i q u i d  e f f l u e n t  and subsequently discharged i n t o  
the Gun te r sv i l l e  Reservoir.  Eie staff  has  analyzed ope ra t ing  r e a c t o r  
r a d i o a c t i v e  l i q u i d  e f f l u e n t s  €or noble  gas conten t  and under cond i t ions  
of h ighes t  annual average noble gas concent ra t ions  i n  t h e  discharge 
water, no s i g n i f i c a n t  doses would be  de l ivered  t o  htiman be ings .  

(hnsumption of water r ep resen t s  a p o t e n t i a l l y  s i g n i f i c a n t  exposure pathway 
to the populat ion.  The n e a r e s t  po tab le  water i n t a k e  t h p t  could b e  a f f e c t e d  
b y . t h e  p l a n t  1-iquid e f f l u e n t s  is a t  Scot t sboro ,  6 .2  miles west-southwest of 
the si te .  
dose models21 and an  assumed d a i l y  consumption of 1 . 2  iiters. 

Ind iv idua l  doses v i a  this pathway are eva lua ted  tlsing s tandard  
The X q u i d  
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e f f l u e n t  is d i l u t e d  by t h e  67 c f s  blowdown and d i l u t e d  by a f a c t o r  of  ten  
a t  t h e  d i f f u s e r  d i s c h a r g e .  It w a s  assurred t h a t  d i l u t i o n  i n  t h e  l a k e  from 
t h e  p o i n t  of d i s c h a r g e  t o  t h e  water i n t a k e  a t  Sco t t sbo ro  c o n s i s t e d  o f  
f u r t h e r  mixing of t h e  e f f l u e n t  w i t h  50 p e r c e n t  of  t h e  f l o w  (27,900 c f s ) .  

Other  pathways of r e l a t i v e  importance involve  r e c r e a t i o n s 1  use o f  t h e  
l a k e  i n  t h e  v i c i n i t y  of t h e  d i s c h a r g e  zone. I n d i v i d u a l  doses  from con- 
suming f i s h  caught  i n  t h e  immediate d i scha rge  area were e v a l u a t e d  us ing  
the b i o l o g F c a l  accumulat ion f a c t o r s  l i s t e d  i n  Table 5.2 and s t a n d a r d  
models. Swimming, b o a t i n g ,  and f i s h i n g  i n  t h e  d i scha rge  r eg ion  were .-1so 
inc luded  i n  the e v a l w t i o n .  

Table  5.3 summarizes t h e  p o t e n t i a l  i n d i v i d u a l  doses  from t h e  l i q u i d  
e f f l u e n t s .  

5 .3 .2 ,3  Gaseous E f f l u e n t s  

h d i o a c t i v e  e f f l u e n t s  r e l e a s e d  t o  t h e  atmosphere from t h e  p l a n t  con- 
s t i t u t e  t h e  greatest source  of  r a d i a t i o n  exposure t o  t h e  p u b l i c .  S t a f f  
estimates of the probable  gaseous and particu1a:e releases l i s t e d  i n  
Table  3.3 were used t o  e v a l u a t e  p o t e n t i a l  doses .  A l l  dose c a l c u l a t i o n s  
were performed us ing  annual  average  s i t e  me teo ro log ica l  c o n d i t i o n s  and 
assuming t h a t  releases occur  a t  a c o n s t a n t  rate. Radioac t ive  g a s e s  
are r e l e a s e d  n e a r  ground l e v e l  from the p l a n t .  Tnus, doses  r e s u l t  from 
i m e r s i o n  i n  the d i s p e r s e d  r a d i o a c t i v e  gases.2 4,25 

The primary food pathway t o  man i n v o l v e s  the i n g e s t i o n  by d a i r y  cows of 
r a d i o i o d i n e  d e p o s i t e d  o n t o  g raz ing  areas. Consumption of  mi lk  from t h e s e  
cows can  r e s u l t  i n  exposure t o  t h e  human t h y r o i d .  Doses t o  a c h i l d ' s  
t h y r o i d  which would r e s u l t  from consuming one l i t e r  of  milk d a i l y  from a 
cow graz ing  12  months annua l ly  were c a l c u l a t e d  f o r  t h e  n e a r e s t  farm 
us ing  recognized m d e l s .  2 3  

Another food pathway t o  man of secondary importance invo lves  t h o  consump- 
t i o n  of  l e a f y  v e g e t a b l e s  s u b j e c t  t o  d e p o s i t i o n  of t h e  r a d i o n u c l i d e s  re- 
l e a s e d  t o  t h e  atmosphere.  The t h y r o i d  dose  r e s u l t i n g  from an annua l  
consumption of 72 kg of l e a f y  v e g e t a b l e s  produced a t  t h e  nearest r e s i d e n c e  
du r ing  t h e  three-month grc-Ting p e r i o d  w a s  eva lua ted .  

All d s s e s  due t o  gaseous e f f l u e n t s  are summarized i n  Table  5.4. 

5.3.2.4 Direct Radia t ion  

5.3.2.4.1 RadiatZon from t h e  F a c i l i t y .  The p l a n t  des ign  
f n c l u d e s  s p e c i E i c  s h i e l d i n g  of the r e a c t o r ,  holdup t anks ,  f i l t e r s ,  demin- 
e r a l i z e r s ,  and o t h e r  areas where r a d i o a c t € v e  materials may f low o r  b e  
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TABLE 5 . 3 .  Annual Iqdiv idual  Doses t o  Man 
from Liquid E f f l u e n t s  

- 
Dose. mrem/ur 

Pa t hwa y T o t a l  Body GI Tract  Th y r o i  d Bone 

Coolant Discharge Region 

F i s h  i n g e s t i o n  2 .  OE-Oza 4.5E-03 3.2E-02 1.2E-02 

Swimming (100 hr/yr) 1.8E-05 

Fishing ,  boat ing  9.OE-06 
(500 hr/yr) 
Shorel ine  (500 hy/yr)  4.5E-04 

Scottsboro 

Water i n g e s t i o n  2 .  hE-03 

Scottsboro Municipal Park 

Sun b a t h i n g  1.8E-05 

L.6E-03 4.4E-03 1.m-05 

~~ ~~ ~ 

a2.0E-02 means 2 . 3  x for  example .  
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TABLE 5 . 4 .  Annual Individual Doses to  Man 
due to  Gaseous Eff luents  

Location x/Q, s e c / m 3  To ta l  B o d y  Skin T h y r o i d  

6.7E-02' 
a 

(4300 f t  SW) 
S i t e  boundary 1.OE-05 4.9E-01 2 . 6  

d Nearest farm b 1.3E-07 3.3E-03 2.8E-02 1.3E-01 
(11 m i  SSW) 

Nearest residence 2 3E-06 1.1E-01 5.9E-01 6 .  5E-02e 
(4300 f t  NW) 

Visitors center 7.1E-06 4.1E-01 1 .9  5.1E-02' 
(1500 f t  SE) 

Nearest beach 3 . 8 ~ - 0 7  9.7E-03 8.2E-02 1.8E-03' 
( 9  m i  SW) 
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s t o r e d ,  pr imar i ly  f o r  t h e  p ro tec t ion  of p lan t  personnel. Direct radia-  
t i o n  from these  sources i s  the re fo re  no t  expected t o  be s i g n i f i c a n t  a t  
t h e  s i te  boundary. Confirming measurements w i l l  be made as p a r t  of t h e  
a p p l i c a n t ' s  environmental monitoring program a f t e r  p lan t  s t a r t u p .  LOW- 

l e v e l  r a d i o a c t i v i t y  s to rage  conta iners  ou t s ide  the  p l an t  are est imated t o  
con t r ibu te  less than 0.07 mrem/yr a t  t h e  s i t e  boundary. 

5.3.2.4.2 Transpor ta t ion  of Radioactive Material. The 
t r a n s p o r t a t i o n  of cold f u e l  t o  a r e a c t o r ,  of i r r a d i a t e d  f u e l  from t h e  
r e a c t o r  t o  a f u e l  reprocessing p l a n t ,  and of s o l i d  r ad ioac t ive  wastes from 
t h e  r e a c t o r  t o  b u r i a l  grounds is with in  t h e  scope of t h e  AEC r e p o r t  en- 
t i t l e d  Environmental Survey of Transportation of Radioactive Materials to 
and from Nuclear Power Plants. 
p o r t a t i o n  are summarized i n  Table 5.5. 

The environmental e f f e c t s  of such t rans-  

5.3.2.4.3 Occupational Radiation Exposure. Based on a 
review of t h e  a p p l i c a n t ' s  Safety Analysis  Report, t he  s t a f f  has determined 
t h a t  i nd iv idua l  occupat ional  doses can be maintained wi th in  the limits of 
10 CFR 20. 
cons idera t ion  of the  b i o l o g i c a l  r i s k  of exposure t o  ion iz ing  r a d i a t i o n .  
Maintaining r a d i a t i o n  doses  of p l an t  personnel wi th in  these  l i m i t s  
ensures  t h a t  t h e  r i s k  a s soc ia t ed  wi th  r a d i a t i o n  exposure is  no g rea t e r  
than those r i s k s  normally accepted by workers i n  o ther  present  day 
i .ndustrfes26.  
o thers29  p 3 0  of pas t  experience from opera t ing  nuclear  r eac to r  p l a n t s ,  
i t  is est imated t h a t  t h e  average c o l l e c t i v e  dose t o  a l l  o n s i t e  personnel 
a t  l a r g e  opera t ing  nuclear  p l a n t s  w i l l  be approximately 450 man-rem per  
year  per u n i t .  The t o t a l  dose f o r  t h i s  p l an t  w i l l  be influenced by 
s e v e r a l  f a c t o r s  f o r  which d e f i n i t i v e  numerical va lues  are not a v a i l a b l e .  
These f a c t o r s  are expected t o  lead t o  doses t o  c s i t e  personnel lower 
than est imated above. Improvements i n  systems t o  maintain o f f s i t e  
populatlon doses as low as p r a c t i c a b l e  may cause an inc rease  t o  ono i t e  
personnel doses ,  i f  a l l  o the r  f a c t o r s  remain unchanged. However, the 
a p p l i c a n t ' s  implementation of Regulatory Guide 8.8 and o the r  guidance 
provided through t h e  s t a f f  r a d i a t i o n  p ro tec t ion  review process is expected 
t o  r e s u l t  i n  an o v e r a l l  reduct ion of t o t a l  doses from those c u r r e n t l y  
e% 3rience.d. Because of t h e  unce r t a in ty  i n  the  f a c t o r s  modifying t h e  
abuqe  estimate, a value of 900 man-rem w i l l  be used f o r  t he  annual 
occupat ional  r a d i a t i o n  exposure f o r  t h e  2 u n i t  p l an t .  

Radiation dose l i m i t s  of 10 CFR 20 are based on a thorough 

Using information compiled by t h e  Comnissione7 J 2 8  and 

5.3.2.5 Summary of Annual Radiat ion Doses 

The combined dose (man-rem) due t o  gaseous e f f l u e n t s  t o  a l l  i nd iv idua l s  
l i v i n g  wi th in  a 50-mile r ad ius  of t h e  p l a n t  was ca l cu la t ed  using t h e  
pro jec ted  1980 population d a t a  furnished by the a2pl icant .  31 
t h e  man-rem dose a t  var ious  d i s t a n c e s  from Bel le fonte  Units  1 and 2 are 
summarized i n  Table 5.6. 

Values fo r  



5-18 

TABLE 5.5. Environmental Impact of Transportation of Fuel and Waste 
to and from One Light-Water-cooled Nuclear Power Reactora 

~ ~~ ~~ ~ ~~ 

Normal Conditions of Transpor t  

E n  vi ronmen t a 1 ImDa CL 

Heat, weight, and traffic density Negligible 

E s t i m a t e d  Range of Doses 
Number of t o  Exposed Cumula t i ve  Dose t o  

Exposed  Persons I n d i v i d u a l  sb Exposed P o p u l a t i o n  
Popul a ti 0, I Exposed (per r e a c t o r  y e a r )  (per r e a c t o r  y e a r ) c  

Transportation 
workers 2 00 0.01 to 300 mrem 4 man-rem 

General p u b l i c  

Onlookers 1,100 0.003 to 1.3 mrem 

Along route 600,000 0.0001 to 0.06 mrem 
3 man-rem 

aData s u p p o r t i n g  t h i s  t a b l e  a r e  g i v e n  i n  the Commiss ion ' s  "Environmenta l  
S u r v e y  of TransporLTt ian  of R a d i o a c t i v e  M a t e r i a l s  t o  and f r o m  Nuc lear  
Power P l a n t s , "  WASH-1238, December 1972.  

bThe Federal  R a d i a t i o n  Counc i l  h a s  recommended t h a t  the r a d i a t i o n  doses 
from a l l  s o u r c e s  of r a d i a t i o n  other than n a t u r a l  background and med ica l  
e x p o s u r e s  s h o u l d  be l i m i t e d  t o  5000 m i l l i r e m  per y e a r  for i n d i v i d u a l s  
a s  a r e s u l t  of o c c u p a t i o n a l  e x p o s u r e  and shou ld  be l i m i t e d  t o  500 m i l l i -  
rein per y e a r  f o r  i n d i v i d u a l s  i n  the genera l  p o p u l a t i o n .  The dose t o  
i n d i v i d u a l s  due  t o  average  n a t u r a l  background i s  abou t  130 m i l l i r e m  
per y e a r .  

i n d i v i d u a l s  i n  a group.  Thus ,  if e a c h  member of a p o p  : a t i o n  group 
o f  1000 p e o p l e  were  t o  receive a dose of 0.001 rem (1 m i l l i r e m ) ,  or 
i f  t w o  p e o p l e  were t o  receive a dose of 0.5 rem (500 m i l l i r e m )  e a z h ,  
the t o t a l  man-rem i n  e a c h  c a s e  would be 1 man-rem. 

=Man-rem i s  a n  e x p r e s s i o n  for the summation of whole b o d y  doses t o  



5-19 

TABLE 5.6. Cumulative Population, Annual Cumulative Dose, and 
Average Annual Total Body Dose due to Gaseous Effluents 

i n  Selected Annuli about Bellefonte Units 1 and 2 

C m l  a t i  ve Annual Average  
R a d i u s ,  Cumul a ti ve C u m u l a t i v e  Dose, Annual Dose 
miles Population man - r e m  mil 1 i r e m  

1 
2 

3 

4 

5 

10 

20 

30 

40 

50 

15 

11 0 

1,770 

2,870 

4,980 

31,570 

65,585 

129,720 

471,530 

960,590 

0.0 

0.00 

0.01 

0.02 

0.03 

0.11 

0.14 

0.17 

0.24 

0.31 

5. 8E-0Za 

1.9E-02 

6.1E-03 

6.1E-03 

6.1E-03 

3.6E-03 

2.1E-03 

1.3E-03 

5.OE-04 

3.2E-04 

a5.8E-02 mans 5 . 8  x for e x a m p l e .  
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Present ly ,  according t o  the  app l i can t ,  about 72,600 people d e r i v e  t h e i r  
d r ink ing  water from t h e  Gun te r sv i l l e  Reservoir.  
t h i s  populat ion w a s  evaluated using t h e  dr inking water dose presented i n  
Table 5.3. The man-rem con t r ibu t ion  from water in takes  downstream of the  
Gun te r sv i l l e  Dam is expected t o  be neg l ig ib l e .  

The t o t a l  exposure t o  

The cumulative dose r e s u l t i n g  from t h e  consumption of f i s h  harvested from 
Gun te r sv i l l e  Reservoir w a s  es t imated.  Current es t imated  s o r t  and comer-  
cia1 f i s h  caught i n  t h e  Guntersv i l le  Reservoir is 1 .7  x 10' kg per  year .  
It w a s  assumed t h a t  one half  of the ca tch  w i l l  be consumed by the  popula- 
t i o n  wi th in  50 m i l e s .  

The popula t ion  doses from a l l  sources  including cloud immersion, dr inking 
water inges t ion ,  consumption of f i s h ,  r ec rea t ion ,  and t r a n s p o r t a t i o n  are 
summarized i n  Table 5.7.  

5.3.2.6 Evaluation of Radiological  Impact 

The average annual dose from gaseous e f f l u e n t  t o  persons l i v i n g  wi th in  
50 m i l e s  of t h e  p l an t  is less than 0.001 m i l l i r e m  per year as shown i n  
Table 5.6. 
releases are less than 6 m i l l i r e m  per year as seen i n  Tables 5.3 and 
5.4. This is only a few percent of n a t u r a l  background exposure of 
150 m i l l i r e m  per year  and is  below t h e  normal v a r i a t i o n  i n  background 

Maximm indiv idua l  doses due t o  l i q u i d  and gaseous e f f l u e n t  

dose and r ep resen t s  no measurable r a d i o l o g i c a l  impact. 32 

Using conserva t ive  assumptions, t he  t o t a l  man-rem i n  u n r e s t r i c t e d  areas 
from a l l  e f f l u e n t  pathways, received by the  estimated 1980 population 
of 960,590 persons who w i l l  l i v e  wi th in  a f i f t y  mile rad ius  of t h e  
Be l l e fcn te  p l a n t ,  would be about 16 man-rem p e r  year.  By comparison, 
an annual t o t a l  of about 144,100 man-rem is del ivered  t o  the  same 
populat ion as a r e s u l t  of t he  average n a t u r a l  background dose rate 
of about 150 millirem p e r  year  i n  t h e  v i c i n i t y  of the  p lan t .  

The 900 man-rem est imated as occupat ional  o n s i t e  exposure is a small 
percentage of t h e  annual t o t a l  of about 144,100 man-rem de l ivered  t o  
t h e  1980 populat ion l i v i n g  wi th in  a 50 m i l e  r ad ius  of t he  p l an t .  

E f f luen t s  from p l a n t  opera t ion  w i l l  than be an extremely minor con- 
t r i b u t o r  t o  t h e  r a d i a t i o n  dase t h a t  persons l i v i n g  i n  the  area normally 
r ece ive  from n a t u r a l  background r ad ia t ion .  The estimated r a d i a t i o n  
doses t o  ind iv idua l s  and t o  the populat ion from normal opera t ion  of 
the p l a n t  support  t h e  conclusion i n  Sect ion 3.2.3 t h a t  t h e  releases of 
r ad ioac t ive  materials i n  l i q u i d  and gaseous e f f l u e n t s  are as low as 
p rac t i cab le .  
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TABLE 5 . 7 .  Summary of Annual Total Body Doses to the Population Within 50 Miles 

Catego49 Cumu&U%e pabe, 
mn-treml yR 

Population dose from background 

Restricted Area 
Occupational Radiation Exposure 

Unrestricted Area 
Gaseous Cloud 
Drinking Water 
Fish Ingestion 
Transportation of Piuclear Fuel and Radioactive Wastes a 

144,100 

900 

0.31 
0.21 
1.08 

14 0 

T t r a n n p o W o n  dabe i n c l u d ~  expobutre -to people beyond SO-miee mdius. a 
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5.4 NONRADIOLOGICAL EFFECTS 

5.4.1 Terrestrial Environment 

5.4.1.1 E f f e c t s  of Cooling Tower  Operation 

5.4.1.1.1 P r i n c i p l e s  of Operation. Natura l -draf t  cool ing 
towers,  such as those t o  be used a t  the Bel le fonte  p l a n t ,  r e l y  pr imar i ly  
on t h e  evaporat ion of water t o  d i s s i p a t e  waste heat., and they discharge 
l a r g e  q u a n t i t i e s  o f  w a t e r  vapor and h e a t  t o  the atmosphere. As t h e  air 
rises through t h e  tower, i t  will c a r r y  evaporated w a t e r ,  s m a l l  w a t e r  
d r o p l e t s  due t o  recondensation, and a mist of w a t e r  d r o p l e t s  c a l l e d  
" d r i f t , "  which does not  evaporate  u n t i l  a f te r  it l eaves  t h e  tower. 
t h e  a i r  pas ses  through t h e  tower, i t  w i l l  usua l ly  become supe r sa tu ra t ed  
and the excess moisture  w i l l  condense, forming a v i s ib le  cloud-like 
plume. Because of momentum and buoyancy, t h e  plume r i s i n g  from a tcwer 
w i l l  u sua l ly  cont inue  to rise above t h e  top  of t h e  tower. The l eng th  
of the  visible plume and t h e  a l t i t u d e  i t  reaches w i l l  depend p r imar i ly  
upon p r e v a i l i n g  meteorological condi t ions .  

As 

Because a tower d ischarges  such l a r g e  amounts o f  hea t  and w a t e r  vapor from 
such a small area, t h e  p o s s i b i l i t y  exists that  inadver ten t  weather modifi- 
cation w i l l  occur i n  the l o c a l e .  Theore t i ca l ly ,  t h e  poss ib l e  environmental 
impacts of such m d i f i c a t i o n s  are t h e  c r e a t i o n  of plumes, t h e  i n i t i a t i o n  
of cloud formation, and changes Ln l o c a l  r a i n ,  d r i z z l e ,  i c i n g  and snowfal l  
p a t t e r n s .  In a d d i t i o n ,  i t  is s o m e t i m e s  contended t h a t  the  f a l l o u t  of salts  
from t h e  d r i f t  could produce adverse e f f e c t s .  

A t  Be l le fonte ,  two towers will be b u i l t ,  each about 500 f e e t  i n  diameter 
and about  500 f e e t  high, During normal opera t ion  each tower will d is -  
charge heated  air ca r ry ing  16,600 gpmwater as vapor and 55 gpm w a t e r  
as d r i f t .  

5.4.1.1.2 Vis ib l e  Plume. Observation of e x i s t i n g  
natural-draft cool ing  towers i n d i c a t e s  t h a t  t h e  primary atmospheric 
e f f e c t  is the genera t ion  of long v i s i b l e  plumes which remain a l o f t .  The 
plwne length w f l 1  vary f r a  time t o  t i m e ,  depending on t o t a l  l oad  and on 
v a r i a t i o n s  in wind speed, a i r  temperature,  s a t u r a t i o n  d e f i c i t  and atmos- 

capacity to ho ld  water vapor, the plumes will b e  most pronounced during 
winter. 

'pberic stability, Wause a i r  a t  law temperature has  such a low 

Mer certain ueather conditf-ons (i.e., low temperature, hi& humidity, 
=derate wind speeds, and stable atmosphere) t h e  v i s i b l e  plume may extend 
several dies. In Keatucky, Cdbaugh et  al. have measured plumes 16 km 

Ttse staff is aware that longer  plumes have been observed but 
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not reported i n  t h e  l i t e ra ture .  
t he  inland Pennsylvania area i n d i c a t e  t h a t  t he  plume lengths  w e r e  
genera l ly  (87% of t he  time) less than f i v e  tower he ights ,  a l t hou  h i n  

Other than t h e  appearance of an extended plume, the  main impact of t h e  
elevated plume is t h e  reduct ion of sunshine reaching the  area i t  covers.  
The decrease i n  incoming r a d i a t i o n  a t  ground l e v e l  is not  expected t o  
be s i g n i f i c a n t  because of t he  s m a l l  area shadowed. 

Published s t u d i e s  of plume l eng ths  i n  

some cases, p a r t i c u l a r l y  i n  win ter ,  they extended to  15 o r  mre. !$+ 

5.4.1.1.3 Ground-Level Fog and Icinq.  P r a c t i c a l l y  
every a r t i c l e  on na tu ra l -d ra f t  cool ing towers includes a statement  such 
as "Towers have the  p o t e n t i a l  t o  cause or  t o  increase  t h e  frequenry of 
grouud-level fog and ic ing ."  
observat ions near na tura l -draf t  towers i n d i c a t e  that the  plumes r a r e l y ,  
i f  ever ,  reach the  gr.ound. For example, Colbaugh et al .  r e p o r t  t h a t  
t h e r e  have been no cases of v i s i b l e  plumes reaching t h e  ground during 
two years  of opera t ion  of t h e  Paradise ,  Kentucky, Steam Plan t .  33 
ing t o  M r .  F. A. S c h i e m e i e r  of t he  Of f i ce  of A i r  Programs (personal  
communication), no su r face  fogs o r  i c i n g  have been observed i n  four  
years  of ope ra t ion  of the Keystone Power P lan t  (1800 We) i n  Pennsylvania. 
The Cen t ra l  E l e c t r i c i t y  Generating Board of Great Br i ta in3 '  repor ted  i ts  
f ind ings  on t h e  environmental e f f e c t s  of cool ing towers. No measureable 
change i n  su r face  r e l a t i v e  humidity w a s  de tec ted  downwind. The v i s i b l e  
plume sometimes p e r s i s t e d  f o r  a number of miles downwind, a l t e r i n g  
sunshine i n  t h e  area. No d r i z z l e  w a s  observed from t h e  towers. Cumulus 
clouds were sometimes formed, but  no cases of showers or p r e c i p i t a t i o n  
being caused by the  plume have been observed. The same r e s u l t s  have 
been renorted from elsewhere i n  Europe and i n  the  United S t a t e s .  3 5-4 1 

H ~ s l e r ~ ~  does r e p o r t  one occasion on which t h e  v i s i b l e  plume from a 
na tu ra l -d ra f t  cool ing tower d i d  reach  t h e  ground; t h i s  is t h e  only 
reported case i n  t h e  l i t e r a t u r e .  Nevertheless,  cont ra ry  t o  a c t u a l  obser- 
va t ions ,  most t h e o r e t i c a l  ana lyses  p r e d i c t  f requent  tower-induced ground- 

On t h e  o t h e r  hand, a v a i l a b l e  r e p o r t s  of 

Accord- 

l e v e l  fog. 4 3  

5.4.1.1.4 Plume Modeling. The app l i can t  has  developed 
a s t a t i s t i ca l  model f o r  p red ic t ing  t h e  length  of v i s i b l e  plumes from 
na tu ra l -d ra f t  cool ing towers and appl ied  it t o  t h e  Bel le fonte  p l an t  
s i t u a t i o n .  The length  of t h e  v i s i b l e  plume at TVA's Paradise  steam 
p lan t  i n  Kentucky and the simultaneous weather and p l an t  ope ra t ing  
parameters were measured on most mornings between 0600 and 0900 local 
s tandard time f o r  a period of 13 months. As mentioned above, none of 
the  v i s i b l e  plumes were observed t o  reach t h e  ground. The length of 
t h e  v i s i b l e  plume w a s  then c o r r e l a t e d  with t h e  s a t u r a t i o n  d e f i c i t  in 
the  l aye r  of t h e  atmosphere between 500 and 3000 f e e t .  The observed 
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c o r r e l a t i o n  a t  Pa rad i se ,  a f t e r  an adjustment f o r  p l a n t  thermal loading ,  
w a s  used t o  p r e d i c t  plume l eng ths  a t  Bel lkfonte .  Since none of t h e  
d '2tai ls  of t h e  s t a t i s t i c a l  model have been publ ished,  t h e  s ta f f  i s  
no t  a b l e  t o  assess t h e  v a l i d i t y  of t h e  m d e l  o r  t h e  accuracy of t h e  
p r e d i c t  Ions. 

The r e s , u l t s  of the a p p l i c a n t ' s  c a l c u l a t i o n s  are given i n  Fig. 5 . 3 .  
numbers on each of the s i x t e e n  d i r e c t i o n s  from t h e  p l a n t  shag  t h e  per- 
centage of days during which t h e  v i s i b l e  plume a l o f t  w i l l  b e  equal  t o  o r  
greater than the  i r d f c a t e d  d i s t a n c e  during t h e  e a r l y  m r n i n g  per iod 
(0600 t o  0900 l o c a l  time). 

The 

The staff  concludes t h a t  t h e  plume l e n g t h s  i n d i c a t e d  on t h e  above f i g u r e  
arz i n  reascnable  agreement with a c t u a l  observa t ions  made a t  ope ra t iona l  
cool ing  towers. The c a l c u l a t i o n s  are conserva t ive  i n  t h a t  they are based 
on 100% opera t ion  of t h e  p l a n t  f o r  t h e  e n t i r e  year .  

Experience a t  cool ing towers i n  Llat t e r r a i n  and even i n  h i l l y  areas indi- 
cates t h a t  v i s i b l e  plumes r a r e l y  i f  ever  descend t o  ground l e v e l  and cat'se 
l o c a l i z e d  s u r f a c e  fogging. Nevertheless ,  t h e  applicant,  does p r e d i c t  t hac  
the plume w i l l  f requent ly  cause su r face  fog on t h e  Sand Mountain P la t eau ,  
which is about  1 .5  t o  2 . 5  miles s o u t h e a s t  and south  sou theas t  from the  
s i te  w i t h  a n  e l eva t ion  of about 400 f t  h igher  than t h e  tops  of t h e  cool ing  
towers. TVA's statist ical  model. p r e d i c t s  up t o  22 days p e r  year  i n  some 
of t h e  s e c t o r s ,  w i th  plumes long enough t o  reach t h e  p l a t e a u  as shown i n  
Fig. 5 .3 ;  and on a t  least some of these days,  i t  states,  t h e  p l i -xe  will 
reach  t h e  ground l e v e l  and cause fogging along t h e  roads (about 80 
hours /year)  . 
The s t a f f  concludes t h a t  t h e s e  estimates are conserva t ive  i n  that they 
do n o t  a g r e e  wi th  a c t u a l  exper ience  w i t h  cool ing  towers i n  h i l l y  areas. 
Vertical momentum a d  buoyancy w i l l  tend t o  l i f t  t h e  plumes over  t h e  
p la teau .  Fu r the r ,  a i r  f l o w  over h i l l y  t e r ra in  tends t o  fol low t h e  t e r r a i n ,  
c r e a t i n g  f u r t h e r  plume rise. Never the less ,  t h e r e  e x i s t s  a s m a l l  probabi l -  
i t y  (1 t o  2 days/yr)  of ground-level fogs and an even smaller p r o b a b i l i t y  
of i c i n g  i n  t h e  Sand Mountaih P l a t e a u  area due t o  ope ra t ion  of t h e  p l a n t ' s  
cool ing towers. Iiicxeases i n  atmospheric moisture conten t  are not  
expected t o  be measurable a t  ground Level. 

5.4.1.1.5 Cloud and P r e c i p i t a t i o n  Formation. A y n s l e ~ ~ ~  
has observed that cool ing  tower pl;lmes can, i f  meteorologic-a1 cond i t ions  
are p rope rp  create cumulus clouds.  H e  concludes t h a t  t h i s  is  a rare 
occurrence," and that these  man-made clouds on ly  precede n a t u r a l  cloud 
formation. H e  d i scussed  t h e  p o s s i b i l i t y  t h a t  a cooling-tower plume could 
somehow t r i g g e r  an e x i s t i n g  atmospheric i n s t a b i l i t y  and create e x t r a  
c m u l u s  congestus  c louds and p r e c i p i t a t i o n  miles downwind of t h e  release 
po in t .  

1 1  

As the number and s i z e  of cool ing  towers on a given s i t e  inc rease ,  
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* ex amp!^ 2 pcrcent of tht. tinit ( 7  days per year) 
plumes with lengths L 2.7 m i l a  
occur in the 22W sector north of site 

Fercent of 
tots1 days in a year 

Fig. 5.3. Expected P l u m  Length and Frequency of Occurrence f o r  
16 Compass poin t  Sectors [All Temperatures), From TVA. 
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t h e  p r o b a b i l i t y  of s i g n i f i c a n t  a l t e r a t i o n  of c loudiness  and p r e c i p i t a t i o n  
p a t t e r n s  w i l l  increase .  3 8 9 4 6  
such t h a t  mEtcorclogis ts  cannot s a y  wi th  any degree of c e r t a i n t y  t h a t  
t h e r e  w i l l  be any inc rease  i n  r a i n f a l l  amounts due t o  cooling-tower 
plumes. 38,45 There are a t  least s e v e r a l  reported occurrences of snow 
shcwers o r  ice c r y s t a l s  being generated by cooling towers, bu t  i n  a l l  
cases  t h e  amounts were very snall .  38 

The s ta te  of t h e  a r t  i n  cloucl physics  i s  

5.4.1.1.6 D r i f t .  That small f r a c t i c n  of t he  cooling 
1' wacer t h a t  is c a r r i e d  i n t o  t h e  plume as d r i f t ' '  carries w i t 1 1  i t  whatever 

impur i t i e s  t h e  cooling water conta ins .  The TVA conserva t ive ly  estimates 
t h a t  t h i s  w i l l  be about 0.01% of t h e  c i r c u l a t i n g  water.  A s  t h e  d r o p l e t s  
evaporate  i n  t h e  atmosphere, t he  sa l t s  or  dissolved s o l i d s  w i l l  coneen- 
trate,  and, i f  evaporation i s  complete, will remain as a dus t - l ike  
r e s idue .  Most of t he  d r i f t  t h a t  f a l l s  t o  the  ground w i l l  do s o  within 
l O O Q  f e e t  of t h e  towers. The remaining d r i f t  and residue w i l l  be 
d ispersed  by t h e  wind and eventua l ly  re turned t o  the ground by 
p r e c i p i t a t i o n  scavenging. 

5.4.1.1.7 S a l t  and Moisture Effec ts .  - S u f f i c i e n t l y  
concentrated salts deposited d i r e c t l y  on vegeta t ion  or  r o o t  uptake of 
sa l t  can cause osmotic stress and l ead  t o  l ea f  burn, w i l t i n g ,  e t c .  How- 
ever, i t  is d i f f i c u l t :  t o  apply information from the  a v a i l a b l e  l i t e r a t u r e  
t o  t h e  assessment of t h e  p o t e n t i a l  impact of sa l t  d r i f t  frorc t h e  
S e l l e f o n t e  towers. F i r s t ,  i n  much of t h e  l i t e r a t u r e ,  whether pe r t a in ing  
t o  t h e  e f f e c t s  of road sal t47,48 of a i rbo rne  ocean sa l t s  49-53, t h e  
abso lu te  amounts of s a l t s  under cons idera t ion  are much greater than 
would be deposi ted a t  Bel lefonte .  For ins tance ,  a t  t h e  seashore,  ocean 
s a l t s  are deposi ted on vege ta t ion  a t  rates on t h e  order  of l o1  g/m2/hr.4' 
Recent measurements made near n a t u r a l  d r a f t  cooling towers i n  England41 s4' 
i n d i c a t e  maximum rates of s a l t  depos i t i on  (ca lcu la ted  from measured rates 
of "dr izz le"  o r  d r i f t  from t h e  cool ing towers) t o  be  on t h e  o rde r  of 

(The human senses  cannot d e t e c t  t h i s  "dr izz le"  and t h e  
rates measured were less than r a i n f a l l  r a t e s  which produce road wet t ing . )  
Second1 
sal ts ,  4g'53 o r  d r i f t  from s a l t  water cool ing towers54y55 would be 
ch lor ide .  
vege ta t ion  than t h e  su lpha te  and carbonate  which w i l l  be t h e  major anions 
i n  t h e  d r i f t  at  Bel le fonte .  
a v a i l a b l e  l i t e r z t u r e  t o  the  s i ' t u s t i o n  a t  Bel le fonte  is t h a t  t h e  s p e c i f i c  
s p e c i e s  of p l a n t s  which have been s tud ied  are genera l ly  those which 
have some t o l e rance  t o  sal t  depos i t i on ,  which is why they grow near 
the  ocean i n  t h e  f i r s t  place. A f u r t h e r  complication is t h e  f a c t  that 
even i n  p l a n t  communities ex tens ive ly  exposed t o  s a l t ,  t h e r e  is a wide 
range of species' a b i l i t y  t o  compete and survive.52 The only conclusion 
t h a t  can be made is t h a t  grossimpacts on terrestrial b i o t a  is not 

g/m2/hr. 

t h e  major anion i n  t h e  road s a l t ,  47s4a or a i rbo rne  ocean 

Chloride has the  p o t e n t i a l  of belug much more harmful t o  

A t h i r d  major d i f f i c u l t y  i n  applying t h e  
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l i k e l y  to occur as a r e s u l t  of s a l t  d e p o s i t i o n  from t h e  B e l l e f o n t e  coo l ing  
towers ,  bu t  t h e r e  i s  a p o s s i b i l i t y  t h a t  s e n s i t i v e  spec ie s  may be 
adve r se ly  e f f e c t e d .  

Changes i n  incoming r ad ia t io r ,  2nd mois ture  regimes could e f f e c t  b i o t a  
i n  t h e  v i c i n i t y  of t h e  cool ing  towers.  Changes i n  p l a n t  growth, i n  
community s t r u c t u r e ,  and i n  i n s e c t  popula t ion?  and inc idences  of fungal 
i n f e c t i o n s  can a l l  be p c s t u l a t e d .  However, as noted earlier, changes 
i n  t h e  a b h t i c  p a r m e t e r s  of mois ture  and r a d i a t i o n  are n o t  l i k e l y  t o  
b e  d i s t i n g u i s h e d  from n a t u r a l  v a r i a t i o n s .  A l l  t h i s  is not  t o  say  t h a t  
decreased  i n c i d e n t  r a d i a t i o n ,  i nc reased  moisture ,  and d e p o s i t i o n  of 
sa l t s  w i l l  have a b s o l u t e l y  no e f f e c t  on p a r t i c u l a r  spec ie s  of p l a n t s  
or an imals ,  o r  on s p e c i e s  composition of the va r ious  p l a n t ,  aninial, and 
m i c r o b i a l  communities. Tne .Smpacts may not  be sdverse  and may i n  i ac t  
n o t  be  measurable,  bu t  over  t h e  40-year l i f e t i m e  of t h e  s t a t i o n ,  s u b t l e  
e f f e c t s  may p o s s i b l y  be d k t e c t a b l e .  
impacts a f  cool ing  tower o p e r a t i o n  is d i scussed  i n  Sec t ion  6 .  

A monitor ing program f o r  e c o l o g i c a l  

5.4.1.1.8 Hazards t o  Bi rds .  - Songbirds and waterfowl 
migra te  p a s t  t h e  s t a t i o n .  The coo l ing  towers,  s t a t i o n  b u i l d i n g s  and 
t r ansmiss ion  l i n e s  are p o t e n t i a l  o b s t r u c t i o n s  t o  t h e s e  mig ra t ing  b i r d s .  
Under adverse  weather c o n d i t i o n s  (low and t h i c k  cloud cover ,  fog  o r  
p r e c i p i t a t i o n ,  f r o n t a l  passage)  ce i lometer*  l i g h t s ,  t h e  n a v i g a t i o n a l  
l i g h t s  3n t a l l  (%lo00 f e e t )  t e l e v i s i o n  towers,  and b r i g h t l y  lit 
b u i l d i n g s  appa ren t ly  a t t ract  n o c t u r n a l  migra t ing  b i r d s  ( p r i m a r i l y  
songbi rds)  which become confused and f l y  i i i to  t h e  ground, b u i l d i n g s ,  
o r  i n  p a r t i c u l a r ,  t e l e v i s i o n  tower guy w i r e s .  57-63 I n t e r v a l s  between 
major k i l l s  ( s e v e r a l  thousand i n  one n i g h t )  can average s e v e r a l  yea r s ,  
b u t  small l o s s e s  can occur i n t e r m i t t e n t l y  dur ing  peak pe r iods  of 
mig ra t ion ,  even on clear n i g h t s  w i th  good v i s i b i l i t y .  

The coo l i cg  towers a t  B e l l e f o n t e  w i l l  be approximately 500 f e e t  t a l l  and 
t h e  r e a c t o r  b u i l d i n g s  about  285 feet  t a l l .  The cool ing  towers w i l l  be  
l i g h t e d  a t  n i g h t  as r equ i r ed  by FAA r e g u l a t i o n s ,  probably t h e  s t anda rd  
red n a v i g a t i o n a l  l i g h t i n g  and poss ib ly  a h igh  i n t e n s i t y  s t r o b e  l i g h t .  

S tud ie s  of b i r d  m o r t a l i t i e s  are being conducted a t  t h e  Davis-Besse 
Nuclear Power S t a t i m  on t h e  soutwest end of Lake Erie.64,05 Thir 
s t a t i o n  is under cor i s t ruc t ion  and has  a 500-ft  hyperbol ic  n a t u r a l - d r a f t  
coo l ing  tower and a 225-ft r e a c t o r  b u i l d i n g .  Thus f a r ,  obse rva t ions  

* A ce i lome te r  is a dev ice  used f o r  measuring t h e  c loud-ce i l ing  he igh t  
by beaming a co l l ima ted  l i g h t  v e r t i c a l l y  and us ing  t r i a n g u l a t i o n  t o  
o b t a i n  t h e  d i s t a n c e  above ground. 



5-28 

have been conducted du r ing  t h e  f a l l  of 1 9 7 2  and t h e  s p r i n g  2nd f a l l  of 
1973, and involved  alnicst d a i l y  pickup of b i r d s  d u r i n g  songbi rd  migra- 
t i o n s  and some intcnsi- ;e  a l l - n i g h t  moni tor ing  when p a r t i c i l i a r l y  adverse  
weather  c o n d i t i o n s  w e r e  f o r e c a s t .  Based on a review of  t h e  l i t e r a ~ u r e  
and undocumented exper ieLlce  w i t h  5S.rd k i l l s  a t  t he  Per ry  Monument (a 
352-ft monmect on an i s l a n d  a fm- m i l e s  o f f s h o r e  i n  Lake Erlre), i t  w a s  
expected that t h e  Davis-Besse s t r u c t u r e s  woulc? b e  a hazard t o  warb le r s  
and v i r e o s .  So f a r ,  a t o t s 1  of 157 dead b i r d s  have been Found, most3.y 
w a r b l e r s  and k i n g l e t s ,  t h e  o b s e r v a t i o z s  extend over  t h r e e  mig ra t ion  
pe r iods .  5 6  
f o r  ove r  h a l f  that  s e a s o n ' s  m o r t a l i t i e s  of  103 b i r d s )  is d i scoun ted ,  t h e r e  
i s  a p p a r e n t l y  l i t t l e  o r  no c o r r e l a t i o n  o f  b i r d  mortalities w-ith e i t h e r  
weather  c o n d i t i o n s  o r  mlg ra t ion  p o t e n t i a l .  As i n  t h e  re ferenced  b i r d  
m o r t a l i t y  cases, the Davis-Besse s t r u c t u r e s  appa ren t ly  are p o t  a hazard  
t o  water fowl ,  even though t h e  s t a t i o n  is immediately a d j a c e n t  t o  t h e  
Navarrc Marsh. 

I f  t h e  d a t a  from one n i g h t  i n  t h e  f a l l  o f  1973  (which a c c c m t e d  

Consider ing t h i s  exper ience  a t  Davis-Resse, and cons ide r ing  t h a t  t h e  
s t r u c t u r e s  a t  B e l l e f o n t e  are n o t  as t a l i  as t h e  t e l e v i s i o n  towers o r  
b u i l d i n g s  where major mortalities have occurred  no r  do they have t h e  
guy wires which appear  to b e  p a r t i c u l a r l y  l e t h a l ,  t! s t a f f  does no t  
expect  major b i r d  k i l l s  a t  B e l l e f o n t e .  

5.4.1.1.9 Noise. About t h e  only  n o i s e  a s s o c i a t e d  w i t h  
such  towers is tha t  caused b y  t h e  f a l l i n g  water i n s i d e  t h e  towers. 
Such n o i s e  h a s  n o t  proven t o  b e  o b j e c t i o n a b l e  a t  e x i s t i n g  towers .  

5.4.1 .l. 10 Conc lus im.  Based on t h e  above 3r.d exper ience  
a t  power p l a n t s  w i t h  o p e r a t i n g  n a t u r a l - d r a f t  coo l ing  towers, t h e  s t a f f  
concludes t h a t  t h e  cooling-tower e f f l u e n t s  w i l l  n o t  c r e a t e  a s ig r . i f i can+_  
adve r se  meteoro logica l  impact,  except  f o r  perhaps a small i n c r e a s e  i n  
s u r f a c e  fogging on Sand Mountair! P l a t e a u .  T e r r e s t r i a l  vege ta t ion  and 
animal and mic rob ia l  communities may b e  a l t e r e d  by cooling-tower opera- 
t i o n  b e c a m e  of  i nc reased  mois ture  , decreased  incoming r a d i a t i o n ,  o r  
chemicals  con ta ined  i n  the  d r i f t .  However, such e f f e c t s ,  i f  they occur ,  
may not  b e  measurable .  
towzrs w i l l  b e  small. 

The s t a f f  concludes t h a t  impact of t h e  coo l ing  

5.4.1.2 Transmission Lines  

The seeded p o r t i o n s  of t h e  TVA rights-of-way are r ta intair i rd  by c u t t i n g  
the g r a s s  w i t h  a r o t a r y  w e r  about  every f o u r  y e a r s .  
t h a t  t h i s  maintenance of a grassy  p a s t u r e  by m i n g  is  g e n e r a l l y  n o t  t h e  
most d e s i r a b l e  way t:, main ta in  a t r ansmiss ion  l i n e  r ight-of-way (see 
Appendix B ) .  More d e s i r a b l e  a l t e r n a t i v e s  are a v a i l a b l e ,  y e t  t h e  TVA has 
n o t  adequa te ly  cons idered  them. 

The s t a f f  b e l i e v e s  

The TVA p l a n s  t o  i n i t i a t e  a long-range 



test  program t o  s t u d y  t h e  p r a c t i c a b i l t t y  of var ious c l e a r i n g  and main- 
tenance methods. The r e s u l t s  of t he  f i r s t  p0r t ior . s  uf t h e s e  s t u d i e s  
should be  used t o  re -eva lua te  t h e  TVA'S c o n s t r u c t i o n  and consequent  main- 
tenance p r a c t i c e s  p r m r  to c o n s t r u c t i o n  of t h e  B d l e f o n t e  l i n e s  c lass i -  
f i e d  a s  S t e p s  30 a n d  Three i n  Sec t ion  3.3. 
@ne has a n  early s e r v i c e  da t e  of the summer o f  1976, and t e n t a t i v e l y  
w i l l  b e  one of t h e  l i n e s  used for  t h e  i n i t i a l  s t u d i e s .  

The l t n e  c l a s s e d  as Scep 

I n  "remote and i n a c c e s s i b l e "  areas,  t h e  TVA uses  h e r b i c i d e s ,  g e n e r a l l y  
h e l i c o p t e r  sp ray ing  of  'Iandex a t  t h e  ra te  of 15.2 pounds/act%ve a c r e ,  
a l though Tordon-101 is zlsc used. Remote is def ined  as "an area that  
w i l l  r e q u i r e  a person t o  leave tnajn thoroughfarzs  o r  w e l l - t r a v e l e d  
s e c m d a r y  roads  t o  approach t h e  area. Also i t  wot ld  i n d i c a t e  tha t  
t L w  area is g e n e r a l l y  n o t  v i s i b l e  t o  the p u b l i c  except  from d i s t a n t  
wantage p o i n t s . "  I n a c c e s s i b l e  reierz t G  ''an area which because of 
l o c a l  t e r r a i n  cannot b e  reached when t r a v e l i n g  by wheel o r  t r acked  
ground v e h i c l e s  Areas avoided when sp ray ing  inc lude :  waterways, 
w e l l s ,  c rop lands ,  and r e s i d e n t i a l  areas. Only t r a i n e d  pe r sonne l  apply 
the  h e r b i c i d e s .  
and h e l t c o p t e r  sp ray ing  i s  done on ly  ilnder i d e a l  weather  c o n d i t i o n s  wi th  
wind v e l o c i t y  n o t  exceeding t h r e e  mi l e s  pe r  hour.  

There is only one a p p l i c a t i o n  (about  every f o u r  y e a r s )  

From o n s i t e  i n s p e c t i o n s ,  t h e  s t a f f  found t h a t  t h e  TVA does a r easonab le  
job  of conf in ing  the  h e r b i c i d e s  t o  t h e  rights-of-why. However, tfiere 
were some s t r e t c h e s  where t h e r e  was a f a i r  amount o f  damage t o  trees and 
o t h e r  v e g e t a t i o n  a longs ide  t h e  open c o r r i d o r ,  where vege ta t ior .  had been 
sprayed ad jacen t  t o  s t reams (most ly  i n t e m i t t e n t  ones ) ,  md w h e r e  vege- 
t a t i o n  i n t e n t i o n a l l y  l e f t  f c r  s c r e e n i n g  purposes had been i n a d v e r t e n t l y  
sprayed.  I n  a d d i t i o n ,  t h e  TVA a p p a r e n t l y  allows f o r  sprayirtg w l t h i n  
s i g h t  ( c l o s e  as w e l l .  as d j s t a n t  views) of major U. S. and i n t t r s t a t e  
highways. 
least  a y e a r )  are e s t h e t i c a l l y  d i s p l e a s i n g .  Also, t h a  s t a f f  f i n d s  t k e  
b roadcas t  use of  h e r b i c i d e s  t o  b e  unwarranted, s i n c e  a l te rna t ive  main- 
tenance  methods (sucih as s e l z c t i v e  c u t t i n g  of  vege ta t ion  and /o r  
s e l e c t i v e  use of h e r b i c i d e s )  are  a v a i l a b l e  which a f f o r d  much less 
p o t e n t i a l  danger t o  e c o l o g i c a l  s y s t e m s  and man ( s e e  Appendix B). 
t ransmiss ion  l i n e s  c l a s s e d  i n  S t e p s  ?tro a n d  Three, TVA w i l l  e v a l u a t e  
t he  c o n s t r u c t i o n  and maintenance p r a c t i c e s  and t h e s e  may i n c l u d e  t h e  
use of h e r b i c i d e s ;  however, t h e  s t a f f  s t r o n g l y  cau t ions  a g a i n s t  t h e  
broadcas t  use of h e r b i c i d e s .  

The long  swaths of dead v e g e t a t i c n  (which are brawn f o r  a t  

For 

Another p a r t  of maintenance is t a k i n g  care of areas where seed  h a s  
f a i l e d  t o  take and /o r  where e r o s i o n  problems develop. 
s a y  t h a t  h e r e  "extensive" seed f a i l u r e s  o r  " s i g n i f i c a n t "  e r o s i o n  
problems a r e  n o t e d ,  c o n s t r u c t i a n  personnel  make t h e  necessa ry  r e p a i r s .  
However, i n  t h e  o t h e r  c a s e s ,  t h e  TVA r e q u e s t s  p rope r ty  owners t o  c o r r e c t  

?he TVA does 
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t h e  s i t u s t i o n  and then compensates them accordingly.  Tie ef f icaL-y  of 
t h i s  l a t t e r  p r a c t i c e  is dubious, and t h e  s ta f f  proposes that the TVA, 
wi th in  t h e i r  l e g a l  r i g h t  t o  sc a c t ,  take the  primary responsCbi l i ty  t o  
make the necessary  c o r r e c t i o n s  0 2  eros ion  problems o r  vegetat ior ;  f a i l u r e s .  

5 . 4 . 2  Aquatic Environment 

Poss ib l e  major  environmental b p a c t s  on t h e  aquat i :  ecosystem of 
Gun te r sv i l l e  Reservoir due t o  the o?era t ion  of t h e  Bellefmte Units 1 
and 2 i nc lude  f i s h  l o s s e s  a t  t h e  coo l ing  w a t e r  i n t a k e  sc reens ,  almost 
t o t a l  loss of mscreened  e n t r a h e d  organisms, and e f f e c t s  of  thermal 
and chemical d i scharges .  

5.4.2.1 Pish Impingement 

Th3 i n t a k e  s t r u :  cure w i l l  be  loca t ed  a t  t h e  end of a; 800-ft embayment 
which 0per.s a t  t h e  s h o r e l i n e  a f  t h e  reservoir (see F ig ,  5.4) . A depth 
of  about 30 f t  w i l l  F E  maintained by dredging t h e  25-fr d d e  i n t a k e  ccic?nnel 
extending from the  mbayment and t h e  overbank area t o  t h e  main channel 
of rhc Tennessee R i v e r .  After  pass ing  through t r a s h  racks ,  w a t e r  w i l l  
e n t e r  t h e  h t a k e  s t r u c t u r e  through four  forebays (two f-.r each unit). 
V e r t i c a l  t r a v e l i n g  screens  w i t h  3/8-inch square mesh wili Le l oca t ed  
a t  t h e  rear end of t he  f o r e b a y .  Depending on t h e  deb r i s  bu i ldup ,  
t h e  v e r t i c a l  t r a v e l i n g  screens  w i l l  b e  r o t a t e d  and washed p e r i o d i c a l l y .  
Avmage v e l o c i t y  for the maximum flow of 66,606 gpm w i l l  be low ( 4 . 2  fps)  
i n  t h e  i n t a k e  channel i n  t h e  embayment and w i 3 . 1  i nc rease  t o  about OU42  f p s  
in f r o n t  of t h e  i n t a k e  forebays. 

Inasmuch as t h e  water ; Inloci ty  i n  t h e  in ta lc>  channel is l o r ,  f i s h  w i l l  
e n t e r  t h e  intake chaiiel in t h e  no-mal course of t h e i r  z c t i v i t i e s .  
The recessed embax- mt 1 ii lat ior? o i  :ne i n t a k e  is conducive to f i s h  
congregation. If these  Lmgrogated  f i s h  swim u n t i l  they are fa t igued, .  
they may e ~ ~ ~ ~ ; u a l l y  4mp:nge upon t h e  t r a v e l i n g  screens.  S ince  t h e  
overbank area has  a high d e n s i t y  of youn7-of-the-year f i s h , 6 8  It is 
e x p e c t 4  t h a t  implngement w i l l  b e  high f o r  thi,.: age aroup. 

S tudies  spongnred by t h e  TVA are c u r r e n t l y  i-r. progress a t  t h e  B r a n ' s  
Ferry Nuclear P i a n t  i:' Vheeler Reservoir to :elate f i s h  l o s s e s  by 
impingement t o  t h e  f€sh  populat ians  0 2  t he  r e se rvo i r .  '' 
w i l l  shed li&t 03 the s fgn i f l cance  of f i s h  l o s s e s  by Impingement a t  
water i n t a k e s  on Tennessee River r e s e r v o i r s .  However, due t o  l a c k  of 
r e l evan t  d a t a  a t  p re sen t  and unce r t a in ty  of t h e  outcome o f  t r i e  TVA studjj, 
t he  s t a f f  is of the opinion t h a t ,  as much as p r a c t i c a b l e ,  t h e  i n t a k e  should 
b e  s i t e d  and designed t o  mlnlmize impingement of f i s h e s .  The loss of 
f i s h e s  by impingement w c a i d  mst l i k e l y  be reduced by an 2 t ' e rna t ive  loca-  
t i o n  o f  i n t a k e  as discussed i n  re ference  t o  entrainment of f i s h  eggs and 
l a rvae  Fn t he  following sec t ion .  

Thes J s t u d i e s  



Fig .  5 . 4 .  Design of Intake Channel from Reservoir t o  Pumping Station.  
Second S e t  of AEC Comments. 

From TVA Responses to 
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5 . 4 . 2 . 2  Entrainment E f f e c t s  

Because of t h e  closed-cycle  inode of coo l ing  i t  can b e  assumed t h a t  a 
l a r g e  p ropor t ion  of organisms t h a t  pas s  through t h e  3/8-inch-square 
mesh of t h e  v e r t i c a l  t r a v e l i n g  s c r e e r s  w i l l  b e  des t royed .  Such 
organisms w i l l  i n c l u d e  phyto- and zooplankton,  f i s h  eggs and larvae 
( ich thyoplankton) ,  and small  f i s h .  

The l o s s  of phyto- and zooplankton and f i s h  eggs and larvae can b e  
assumed t o  be p r o p o r t i o n a l  t o  t h e  i n t a k e  flow i f  even d i s t r i b u t i o n  o f  
these organisms i n  t h e  water column i s  assumed. As a c o n s e r v a t i v e  
estimate, a t  t ises of  average summer n e t  downstrcdm flow of 27,100 c f s  
du r ing  summer and maximum withdrawal of  148 5 c i s  by t h e  - , l an t ,  about  
0.55% o f  t h e  downstream flow w i l l  b e  taken  by t h e  p l a n t .  TJnJer average  
c o n d i t i o n s ,  t h i s  percentage  va lue  would b e  less a t  o t h e r  t i m e s  of  t h e  
yea r .  

Because of t h e  topograph ica l  f e a t u r e s  o f  t h e  b a s i n ,  i t  seem l i k e l y  t h a t  
most of t h e  dmnszream flow t a k e s  p l a c e  i n  t h e  o l d  r iver  bed.  The 
mix of waters from t h e  overbank area and t h e  na in  r iver  channel  area 
and t h e  water r ec ru i tmen t  p a t t e r n  of t h e  i n t a k e  w i l l  determine t h e  
relative numbers of  organisms t o  b e  withdrawn by t h e  p l a n t .  

Sampling conducted by t h e  a p p l i c a n t  i n  G m t e r s v i l l e  and Wheeler Rese rvo i r s  
has shown a much h i g h e r  d e n s i t y  of p l a n k t o n i c  fish forms i n  near-shore 
waters as compared t o  t h e  deeper areas of the main channel of t h e  r i v e r .  
The sha l low overbank and embayrnent areas serve as e x c e l l e n t  n u r s e r y  
and r e a r i n g  grounds f o r  young of many s p e c i e s  of f i s h .  The abundance 
of  f r e e  swimming e n t r a i n a b l e  f i s h  ( p a s t  t h e  p l ank ton ic  s t a g e )  i s  
expected t o  b e  h igh  i n  t h e  n e a  -shore waters. 
larval e n t r a i n a b l e  f i s h  forms i n  G u n t c r s v i l l e  Reservoi r  are dominated 
by g i zza rd  and th read  f i r ,  shad which are  forage  s p e c i e s  (Table 5 . 8 ) .  
Various s h i n e r s ,  t h e  f reshwater  d m m ,  su i ' f i sh ,  c r a p p i e ,  wh i t e  bass ,  
and yel1.ow b a s s  are p r e s e n t  i n  lesser nlinbers. According t o  t h e  
p re l imina ry  survey  conducted by t h e  np$ l f can t ,  t h e  average d e n s i t y  
o f  larval f i s h  i n  shal low shore l in t l  waters is more than  t e n  t i m e s  
g r e a t e r  t h a n  t h a t  in t h e  deep (01-ex 5 m depth)  mid channel  area. 
The re fo re ,  depending 7:pon t h e  l c - a t i o n  o f  t h e  i n t a k e  openings,  t h e  
magnitude of l o s s  of p l apk ton ic  f i s h  forms by en t ra inment  i n  t h e  i n t a k e  
f low could vary by morc thar. an o r d e r  o f  magnitude. 

The l a r v a l  and p o s t  

Because of t h e  s h o r t  gene ra t ion  t i m e s ,  t h e  p lankton  l o s s  should  b e  made 
up w i t h i n  a few days f o r  t h e  phytoplankton and i n  a few weeks  for t h e  
zooplankton. This temporary r educ t ion  i n  t h e  biomass may n o t  b e  de t ec t -  
a b l e  beyond t h e  irnmediate v i c i n i t y  of the d i scha rge  because of t h e  d i l u -  
t i o n  and compensatory responses  by t h e  popu la t ion  of thzse  organisms. 
S ince  l a rva l  f i s h  forms do not  compensate t h e  loss i n  a s h o r t  du ra t ion  
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TABLE 5 .8 .  R e l a t i v e  &Ibundance of Genera 
of Larval F i s h ,  B e i l e f o n t e  

- ; i L t e .  J une  2 1 ,  1 9 7 2  n .  

Genus  
Percent 
in C a t c h  

l7orosom 

Lep" .s 

Ietalurms 

Ap Zodinotus 

Cy prinus 

Notropis 

Un i d e n  t i f i e d  

88.7 

1 . 4 5  

0.07 

8.8 

0.1 

0.8 

0.2 

From TVA DES. 
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l i k e  phyto- and zooplankton, t h e i r  l o s s  may r e s u l t  i n  an unacceptably 
h i g h  and s i g n i f i c a n t  loss i n  a d u l t  f i s h  popu1a;ion. Thersfore ,  t h e  
s ta f f  w i l l  require t h a t  t h e  l o s s  of f i s h  e g g s  and l a rvae  due t o  
entrainment b e  quan t i f i ed  t o  a l l o w  an assessment of t h i s  impact 
f o r  Letermining a c c e p t a b i l i t y  G f  the  proposed i n t a k e .  

5.4.2.3 Thermal E f f e c t s  

5.4.2.3.1 Discussioil of t h e  Thermal Discharge 

a) Characteristics of Guntersv i l le  Reservoir.  The 
r e s e r v o i r  flow is con t ro l l ed  by Gun te r sv i l l e  Dam, 43 miles downstream 
from t h e  p l a n t ,  and Nickajack Dam, about 40 miles upstream. During normal 
opera t ion  of t h e  two dams, t h e  f l o w  a t  t h e  s i te  r eve r ses  d a i l y .  
consequences of  tMs reversal of flaw w i l l  b e  discussed later w i t h  regard 
t o  t h e  s u r f a c e  t h e r m 1  plames. Figure 5.5 d i sp lays  t h e  f law a t  t h e  p l a n t  
r e s u l t i n g  from t h e  discharges a t  t h e  dams. 70 

The 

I n  a d d i t i o n  t o  the d a i l y  r e v e r s a l  o f  flow, there  are planned per iods 
when there is no flow a t  one o r  bo th  o f  t h e  dams. Table 5.9 lists 
t h e  du ra t ion  of zero-flow periods at  Nickajack 3 a m  f o r  a three-year 
per iod.  71 

The stream flow a t  t h e  s i t e  is es t imated  t o  b e  about 27,300 c f s  a t  a 
channel v e l o c i t y  of 0.6 f p s  during the  summer months and 44,200 c f s  at 
a channel v e l o c i t y  of 1.1 fps dur ing  t h e  win te r  months. 72 

TVA has been m i t o r i n g  water temperatures at  t h e  dams s i n c e  1960. 
Table 5.10 lists t h e  r e s u l t s  of ti,ese measurements a t  Nickajack (1968- 
1971) and Guntersv i l le  Dams (1967-1971). 

The r e s e r v o i r  is  only s l i g h t l y  s t r a t i f i e d  s ince  the  flow-through time is 
q u i t e  There is, however, a s t rong  d i r u n a l  s t r a t i f i c a t i o n  i n  
the  shal low areas of t he  r e s e r v o i r  and t h e  nearby creeks.74 
shown i n  Flg. 5.6. 

This  i s  

The width of the r e s e r v o i r  a t  the loca t ion  of t h e  s i te  fs about 3400 f e e t ,  
w i t h  depths  ranging up t o  30 .feet a t  nrrmal pool e l e v a t i o n  (595 f e e t ) .  
The nav iga t ion  channel is maintained a t  a minimum cf 11 f e e t  i n  depth. 

b) Temperature Standards.  The most r e c e n t  Alabama 
S t a t e  water q u a l i t y  r egu la t ions  were l i s t e d  i n  Sec. 5.2.3. 
t i o n s  a l s o  s p e c i f y  that i n  the a p p l i c a t i o n  of temperature criterfa, 
temperatures  s h a l l  b e  measured a t  a depth of f i v e  f e e t  i n  waters 10 f e e t  
o r  g r e a t e r  i n  depth; and f o r  t hose  waters less than 10 f e e t  i n  depth,  
temperature cri teria w i l l  b e  app l i ed  a t  mid-depth. 75 

These requla- 
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FLOW AT BELLEFONTE PLANT SITE 7 
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Fig. 5.5. Typical Peaking Operations. From TVA Responses to Second Set 

of AFC Comments. 



TABLE 5 .9 .  Duration of Zero-Flow Periods 
at Nfckajack Dam from May 1968 to October 1971 

Durat ion ,  
hocrs 

No. of Occurrecces from 
5 / 6 8  to 10171 

1 

2 

3 

4 

5 

6 

7 

8 

9 

1 0  

11 

1 2  

13 

i4 

15 

16 

32 

27  

4 1  

62 

90 

112 

89 

57 

33 

2 1  

6 

4 
c1 

1 

0 

1 

F r o n i  TVA DES p -  2.6-8. 
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TABLE 5.10. Observed Tailrace Water Temperature Data 

W e e k  
Nu;nber 

N i c k a - a r k  Dam 
19b8-1971 R e c o r d s  

Maximum A v e r a g f  
of the o f  the 

Four  W e e k l y  F o u r  W e e k l y  
Temp.  , 'f Temp.  , O F  

Cuntersville Dam 
1 9 6 7 - 2 9 7 1  Records 

A v e r a g e  M 7 x i  nup 
of the of the 

Five W e e X l  y F i v e  Week1  y 
Temp. .  F T e m p . ,  O F  

1 
2 
3 
4 
5 

6 
7 
8 
9 

10 

11 
1 2  
13 
1 4  
1 5  

16 
1 7  
18 
19 
20 

2 1  
2 2  
2 3  
24 
25 

26 
2 7  
28 
29 
30 

31 
32 
3 3  
34 
3 5  

36 
37 
38 
39 
40 

41 
42 
43 
44 
45 

46 
47 
48 
49 
50 

51 
52 

50.0 
4L.6 
L4.6 
44.6 
48.2 

44.6 
43.7 
44.6 
50.0 
48.2 

50.0 
50.0 
53.6 
'57.2 
59.9 

64.4 
tm4 4 
66.2 
58.0 
09 .8  

73.4 
f i . 9  
7 5 . 2  
7 7  .O 
7G3.8 

8C.S 
82.4 
82.4 
82.4 
82.4 

82.4 
82.4 
80.6 
81.5 
80 .6  

80.6 
80.6 
80.6 

78.3 

75.2 
71.6 
69.8 
69.8 
60.3 

59.0 
57.0 
52.7 
51.8 
51.8 

51.8 
51.8 

78.a 

45.2 
42.2 
42.8 
42.5 
44.6 

42.8 
42.1 
b 3 . 3  
45.5 
45.5 

h8.i 
50.0 
51.4 
54.7 
58.1 

61 .3  
63.5 
64.4 
66 .7  
67.6 

70.7 
73.9 
73.6 
76.1 
7 7 . 7  

79.0 
80.4 
80 .6  
80 .9  
80.6 

78.4 
80.2 
80.2 
79 .9  
78 .8  

76.8 
78.4 
76.1 
76.1 
74.8 

71.6 
69.4 
66.5 
64 .4  
59.4 

57.4 
54.0 
51.6 
49.1 
h8.7 

47.8 
50.2 

46.4 
44.6 
46.4 
46.4 
48.2 

46.4 
46.0 
50.0 
48 .2  
51.8 

51.8 
53.6 
57  .O 
60.8 
64.4 

68.0 
68.0 
68.0 
58.0 
71.6 

71.6 
73.4 
77.9 

31.5 

86.0 
85.1 
88.7 
86.0 
84.2 

84.2 
84.2 
85.1 
84.2 
82.4 

84.2 
86.0 
83.3 
8C.6 
78.8 

74.3 
72.5 
56.2 
71.6 
62.5 

61.7 
58.1 
53.6 
51.8 
54.5 

53.6 
53.6 

80.6 

44.6 
42 .1  
43.0 
44.4 
45 .1  

44.6 
44.5 
46.2 
45.5 
47.7 

48 .9  
5 1 . 3  
53.4 
59.7 
6 2 . 1  

64.6 
65.8 
66.9 
G7.3 
69.8 

69.8 
71.6 
73.9 
77.2 
79.5 

83 . O  
83.8 
83.3 
84.2 
81.7 

82.6 
82.4 
81.7 
81.1 
80.0 

79 .s 
79.4 
71.2 
72.3 
72.9 

72.7 
69.1 
64 .O 
64.8 
59.5 

57.5 
54.5 
52.9 
5Q.0 
50.0 

49.8 
48 .O 
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Fig. 5.6. Natura?. Temperature R e g i m e .  F r o m  TVA R e s p o n s e s  to Second Set of AEC Comments. 



5-39 

c )  Blowdown. The blowdown from t h e  cool ing  tawers 
must be  discnarged i n  such a manner t h a t  t he  temperature excess  f i v e  
f e e t  below t h e  su r face  is a t  most 5°F. Holdup of t he  blowdown m y  
b e  necessary on occasion when the  ambient temperature i n  t h e  summer is 
near  o r  exceeds t h e  maximum temperature standard (see Table 5.10). 

The blowdown temperatures t o  b e  expected under n o m 1  weather cond i t ions  
are76 

Winter 67°F 

Spr ing  7 4  OF 

Summer 84°F 

F a l l  74°F 

It is  also expected t h a t  extreme smmer condi t ions  could produce b 1 - h  
temperatures of 90°F f o r  a few hours a day. 
d i f f e r e n c e  between the blowdown and t h e  ambien t  river temperature occurs  
i n  t h e  w i n t e r  and i s  approximately 25°F. 
conserva t ive  in using a design c r i t e r i o n  which w i l l  produce s u f f i c i e n t  
dilut-lon t o  a l low a AT of 50°F t o  meet t h e  temperature s tandards-  

The g r e a t e s t  temperature 

The app l i can t  has been very 

Although t h e  d e t a i l s  of t he  blawdowri s t r u c t u r e  have not as y e t  been 
f i n a l i z e d ,  t h e  most probable design w i l l  b e  a mltiport submerged buoyant 
j e t  d i f f u s e r . 7 7  There w i l l  be  more than one discharge nozz le  (most  
l i k e l y  two) wi th  sepa ra t ions  g r e a t  enough t o  prevent  i n t e r a c t i o n  of the 
je t  mixing regions.  

Table 3.11 l is ts  a set  of poss ib l e  parameters f o r  such a p i p e  loca ted  
a t  the bottom of  t h e  naviga t ion  channel discharging the e f f l u e n t  of one 
un i t .  The s t a f f  has  v e r i f i e d  t h a t  t h i s  most probable d e s i  could s a t i s f y  
t h e  temperature excess s tandards of t h e  State of Alabsma. 7 r  

Figure 5.7 i l l u s t r a t e s  t h e  s i z e  of  t h e  5"F, 3.5"F. and 2'F isotherm f o r  
t h e  conf igura t ion  and parameters considered.  
stream i s  conserva t ive  s i n c e  t h e  presence of an  ambient c u r r e n t  i nc reases  
t h e  d i l u t i o n .  

The assumption of a s tagnant  

The f a t e  of t h e  heated discharge a f t e r  reaching t h e  s u r f a c e  is extremely 
d i f f i c u l t  t o  p r e d i c t .  The temperature of t he  buoyant plume i s  f u r t h e r  
reduced by tu rbu len t  d i f f u s i o n  and s u r f a c e  h e a t  loss t o  the atmosphere- 
The s i z e  and l o c a t i o n  of t he  plume are e n t i r e l y  dependent upon t he  
ambient v e l o c i t y  of t h e  river and the  nragnitude and d i r e c t i o n  o f  the 
wind. The app l i can t  has  made a sample c a l c u l a t i o n  of one p o s s i b l e  
conf igura t ion ,  as shown i n  Fig.  5.8. However, under o the r  condi t ions  
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TABLE 5.11. Des ign  Parameters f o r  a Submerged 
Buoyant ,Jet D i f f u s e r  

I_ I ~- 

Discharge d e p t h  30 f c  

Nozzle d i a m e t e r  2 f t  

Discharge r a t e  

Discharge v e l w i t y  

I n i t i a l  temperature r i s e  

Froude number 

I n i t i a l  d i scharge  a n g l e  

Ambient rescrvodr  v e l o c i t y  

36 cis 

1 1 . 5  Eps 

SO'F 

27.5 

0 

0 fps 
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Fig. S . 7 .  Thermal Plumes from Discharge Parameters of Table 5.11. 
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of r i v e r  flow and wind d i r e c t i o n ,  t h e  plume could b e  d i r e c t e d  toward 
e i t h e r  s h o r e ,  and even d e f l e c t e d  upstream under c o n d i t i o n s  of reverse 
r i v e r  f low.  The a p p l i c a n t  does not normally expect t h e  plume t o  reach 
t h e  e n t r a n c e  of Town Creek o r  Mud Creek, a l though i t  is a p o s s i b d l i t y  
under cond i t fons  of extended l o w  flow accompanied by a s t r o n g  north-  
e a s t e r l y  wind. 
d i u r n a l  s u r f a c e  s t r a t i f i c a t i o n  t h a t  occu r s  i n  t h e s e  areas (see Fig.  5 . 6 ) .  

This e f f e c t ,  however, would b e  completely masked by t h e  

d) I n t e r a c t i c n  w i t h  Widows Creek P l a n t .  The Widows 
Creek Steam P l a n t  is -15 m f l e s  upstream of  t h e  B e l l e f o n t e  site. 
p l a n t  d i s c h a r g e s  approximately 2400 c f s  of  water heated 18*F above 
=&tent.  'If one assumes f u l l  mixing b e f o r e  the water reaches t h e  
B e l l e f o n t e  s i te ,  t h e  temperature  f n c r e a s e  w i l l  be 1.5'P dur ing  t h e  
summer and l.OoP dur ing  t h e  win te r .  Th i s  does n o t  i nc lude  s u r f a c e  
h e a t  loss,  which of course  c o o l s  t h e  water. Temperature measurements 
a t  C u n t e r s v i l l e  Dam and Nickjack Dam i n d i c a t e d  t h a t  t h e  water a t  t h e  
dawnstream dam i s  about  1.3*P warmer on t h e  average .  A portior? of 
t h i s  tempera ture  increase could b e  due t o  t h e  Widows Creek g h n t  and 
a p o r t i o n  is probably due t o  i n s o l s t i o n .  
comparison raises t h e  average water temperature  f luwing p a s t  the p l a n t  
by about  0.1OF. Any combined thermal e f f e c t  a s s i g n a b l e  t o  B e l l e f o n t e  
is expected t o  b e  smal l .  

Th i s  

The B e l l e f o n t e  p l a n t  by 

5.4.2.3.2 Plankton.  The exposure t o  i n c r e a s e d  tempera- 
t u r e  f o r  p lankton  (which have no t  passed through t h e  p l a n t )  e n t r a i n e d  
i n t o  t h e  plume w i l l  b e  about  one minute and, t h e r e f o r e ,  should n o t  be 
detrimental t o  mst of  t h e  p l ank ton ic  Bpeciea i n  t h e  r e s e r v o i r .  Because 
o f  t h e  r e l a t i v e l y  s m a l l  p ropor t ion  of r i v e r  flow expected t o  b e  a f f e c t e d  
by t he  thermal e f f l u e n t  plume, t h e  s t a f f  does n o t  expec t  any measurable 
changes t o  occur  i n  t h e  p l ank ton ic  popula t ions  o f  t h e  r e s e r v o i r .  

5.4.2.3.3 Benthos. S t u d i e s  on t h e  i n f l u e n c e  o f  thermal 
d i scha rges  on t h e  b e n t h i c  fauna g e n e r a l l y  i n d i c a t e  t h a t  t h e  upper 
temperature  t o l e r a n c e  o f  t h e s e  bottom organisms (macro inver tebra tes )  is 
reached a t  temperatures  c l o s e  t o  90°F.79'81 
popula t ion  s t r u c t u r e  i n  terms s f  s p e c i e s  d i v e r c i t y  is cons ide rab ly  
reduced. I f  a deep mid-channel l o c a t i o n  o f  t h e  d i f f u s e r  p i p e  is used, 
t h e  bottom area w i l l  n o t  r ece ive  exposure t o  tempera tures  h igh  enough t o  
produce adverse  e f f e c t s  on b e n t h i c  organfsrns . 

Above t h i s  p o i n t ,  normal 

5.4.2.3.4 - Fish. When & l e n t  river tempera tures  are 
below t h e  p r e f e r r e d  temperature  o f  a given species, i t  is l i k e l y  tha t  
fish of  t h a t  s p e c i e s  w i l l  congregate  i n  opt imal  temperature  regions of 
t h e  plume. 
of power p l a n t s  . 82 

This t ype  of behavior  is of co~won  occurrence  a t  t h e  o u t f a l l s  
&"on as a result of  h i s  s t u d i e s  on Wabash 
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Rfver i n  sou the rn  I n d i a n a ,  ahas ca t egor i zed  the f i s h  species acco rd ing  
t o  

A. 

B .  

c .  

D. 

t h e i r  b e h a v i o r a l  responses  t o  h igh  tempera tures  as fo l lows:  83 

Mcst t o l e r a n t  of h igh  tempera tures  e .g. , c a r p ,  long  nose g a r ,  
g i zza rd  shad ,  channel  c a t  f i s h ,  f l a t h e a d  c a t  f i s h ,  b u f f a l o  f i s h ,  
s h o r t n o s e  ga r  ; 

Moderately t o l e r a n t  of high temperatlJres e .  g. , r i v e r  ca rpsucke r s ,  
s k f p j a c k  h e r r i n g ,  w h i t e  bass, sauger  drum, wh i t e  c r a p p i e ;  

% d e r a t e l y  i n t o l e r a n t  of high tempera tures  e .g . ,  s p o t t e d  b a s s ,  
smallmouth b a s s ,  moon eye ,  gold eye ;  

I n t o l e r a n t  of h igh  temperatures  e . g . ,  shor thead  r edhor se ,  golden 
redhorse .  

%st of these s p e c i e s  have been r epor t ed  from G u n t e r s v i l l e  Reservoir .66 
However, because of the small size of  the  e f f l u e n t  thermal plume, no 
major changes i n  r e l a t i v e  abundance o f  f i s h  s p e c i e s  are expec ted .  F i sh  
which r e s i d e  i n  hea ted  water have a h i g h e r  than normal me tabo l i c  rate. 
In some caL3ese i t  has  been sh.m t h a t  some s p e c i e s  of f i s h  cap tu red  i n  
tne  d i s c h a r  reg ion  have a poorer  c o n d i t i o n  than  those  from unheated 
reg ions .  8 4 9 8 9  Because of  t he  s m a l l  s i z e  of t h e  plume a t  B e l l e f o n t e ,  
t h e  s t a f f  does  not  expec t  t h a t  t h e  loss of cond i t ion  of some f i s h ,  i f  
i t  occur s ,  w i l l  have a popu la t ion  leve l  impact.  

Because of t h e  l a r g e  thermal r e s e r v o i r  of t h e  c i r c u l a t i n g  water and 
o p e r a t i n g  l i m i t s  t h a t  w i l l  b e  e s t a b l i s h e d  i n  t h e  t e c h n i c a l  s p e c i f i c a t i o n s ,  
t h e  rate of  non-emergency shutdown w i l l  no t  be  r a p i d  enough t o  d e l i v e r  
an i n j u r i o u s  co ld  shock t o  fish congregated i n  t h e  plume. A f t e r  both 
u n i t s  beg in  o p e r a t i o n ,  i t  i s  u n l i k e l y  t h a t  bo th  would be s h u t  d a m  a t  
t h e  same t i m e .  The s:aff, t h e r e f o r e ,  does no t  expec t  t h a t  f i s h  k i l l s  
due t o  co ld  shocks  w i l l  b e  a problem. 

5 . 4 . 2 . 3 . 5  Eurasian Water M i l f o i l .  The Eurasian water 
m i l f o i l  h a s  become e s t a b l i s h e d  i n  several Tennessee River r e s e r v o i r s  i n  

Extensive growths have occurred  i n  sha l low areas of t h e  r e s e r v o i r .  
Drawdawns and h e r b i c i d e  a p p l i c a t i o n  are used by TVA t o  c o n t r o l  t h i s  
t q u a t i c  macrophyte. In  1971, 240,000 pounds of 2,4-D a c i d  e q u i v a l e n t  
were a p p l i e d  t o  6000 iicres i n  Gun tezsv i l l e  Reservoi r .  A possible e f f e c t  
on m i l f o i l  from p l a n t  o p e r a t i o n  i s  s t i m u l a t i o n  of g r w t h  through thermal 

the sumner, t h e  s u r f a c e  water w i t h i n  t h e  m i l f o i l  beds ,  which usua l ly  are 
near s h o r e ,  may reach  h ighe r  tempera tures  than are expected i n  the  p a r t  
of t h e  plume which may o c c a s i o n a l l y  reach  t h e  shore .  I t  is not expected 

r e c e n t  y e a r s  and is g e n e r a l l y  regarded as  a nuisance  organism. 86 

m i l f o i l  a l s o  may c l o g  t h e  coo l ing  water in t ak2 .  During 
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t h a t  an i n c r e a s e  i n  m i l f o i l  growth, which would n e c e s s i t a t e  increased  
con t ro l  measures, w i l i  r e s u l t  from p l a n t  opera t ion  i n  t h e  summer because 
of t he  s m a l l  amount of warmed water from t h e  pltune a c t u d l y  reaching any 
m i l f o i l  beds. Likewise, due t o  t h e  ex ten t  of d i l u t i o n ,  no rmeasurab3e 
e f f e c t  is expected i n  t h e  w in te r ,  al though t h e  AT of t h e  d ischarge  over 
r i v e r  temperature i s  g r e a t e r  i n  t h i s  season. The s tanding  c rop  of milfoil 
and o the r  macrophytes should be  monitored during operat ion.  

M i l f o i l  has  caused problems a t  o t h e r  i n t a k e s  on t h e  r i v e r e 6  and a similar 
problem could develcp a t  Bel le fonte .  It is poss ib l e  a l s o  t h a t  nuisance 
l e v e l s  of m i l f o i l  may become e s t a b l i s h e d  i n  Town Creek above t h e  causeway. 
(On t h e  s i t e  visit t h e  s t a f f  noted t h a t  t he  embayment w a s  genera l ly  f r e e  
of m i l f o i l . )  The s t a f f  suggests  t h a t  he rb ic ides  and p e s t i c i d e s  (such as 
2 ,  4-D €or m i l f o i l  c o n t r o l  o r  Abate f o r  mosquito con t ro l )  used i n  t h e  
Tennessee River and i ts  embayments ad jacent  t o  t h e  Be l l e fon te  s i te  b e  
emploved only  wi-th the  consent of t h e  'ITA s t a f f  r e spons ib l e  f o r  monitor- 
ing t o  avoid adverse impacts t o  the  monitoring programs. 

5.4.2.4 Chemical E f fec t s  

No  d e l e t e r i o u s  e f f e c t s  on a q u a t i c  o r g a n i s m  can b e  expected from the  
concent ra t ions  of s u l f a t e ,  sodium, c h l o r i d e ,  o r  t o t a l  dl.ssolved 
s o l i d s  (TDS) pro jec ted  f o r  the  discharge t o  t h e  r e s e r v o i r  (Table 3.5). 
Although exposures of s e v e r a l  bdurs to  t h e  maximum concent ra t ions  of 
ammonia l i s t e d  i n  t h e  t a b l e  might produce d e l e t e r i o u s  r e s u l t s  on some 
s q u a t i c  organisms," t h e  b r i e f  J u r a t i o n  (on t h e  order  of a d n u t e )  of 
exposure t o  en t r a ined  organisms and t h e  rap id  d i l u t i o n  i n  t h e  river 
shouid n u l l i f y  any ammonia t o x i c i t y .  A s i t u a t i o n  similar t o  that f o r  
anmronia e x i s t s  f o r  z inc ,  chromium, and copper. Maximum expected levels 
f o r  these metals (Table 3.6) are t y p i c a l l y  below those producing 
d e l e t e r i o u s  e f f e c t s  i n  bioassays,  although i n  some s i t u a t i o n s  t o x i c i t y  
might be expected near  these values .  88 
exposure are such t h a t  no de tec t ab le  e f f e c t s  are expected beyond t h e  
immediate v i c i n i t y  of t h e  discharge.  

Di lu t ion  and b r e v i t y  of 

De ta f l s  of b ioc ide  usage i n  the  p i a n t  are not f i n a l .  However, the techni- 
ca l  s p e c i f i c a t i o n s  f o r  operatib.;: -411 r equ i r e  t h a t  p l a n t  d i scharge  meet 
s tandards  adequate t o  p r o t e c t  a q u a t i c  organisms. There are no e x i s t i n g  
app l i cab le  s tandards  f o r  ch lor ine .  The =A's Brungs has recomeuded that 
rece iv ing  waters not  cons i s t en t ly  exceed 0.2 mg/l of ch lo r ine  (whose 
percentage of f r e e  ch lo r ine  is n o t  high) f o r  a madmum of two hours per  
day i n  o rde r  t o  p r o t e c t  t h e  ( l e s s - sens i t i ve )  spec ie s  of  f i s h  found a t  thz  
Bel le fonte  si te.89 
hours, t h e  concent ra t ion  should no t  exceed 0.01 mg/l. I n  a d d i t i o n ,  t he  
EPA has proposed the  t e n t a t i v e  gu ide l ine  t h a t  t h e  ch lo r ine  concentrat ion 
i n  r e c i r c u l a t i n g  cool ing water systems be l imi t ed  t o  an  average concen- 
t r a t i o n  of 0.2 mg/l during a maximum of  one 2-hour per iod a day and a 

If the  d a i l y  t i m e  of exposure i s  g r e a t e r  thaa two 
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maximum concent ra t ion  of 0.5 mg,’1 f o r  each unit,’’ 
modif icat ion i n  t h e  p l an t  or  i n  i t s  opera t ion  may be required by s tandards  
such as these.  The s t a f f  is convinced t h a t  modif icat ions necessary t o  
meet such b ioc ide  s tandards  u e  pos3ible  w i t h  e x i s t i n g  technology. The 
means a v a i l a b l e  include,  but  are not  l imi t ed  t o ,  r e t e n t i o n  ponds, holdup 
of blowdown, chemical scavengers,  and a p p l i c a t i o n  of b ioc ide  t o  d i f f e r e n t  
p l an t  subsystems i n  such a manner t h a t  water with s u f f i c i e n t  b ioc ide  
demand may be mixed w i t h  t h e  t r ea t ed  water Lefore discharge.  

For Be l l e fon te ,  some 

A f u r t h e r  problem is t o  v e r i f y  t h a t  t h e  s tandards are a c t u a l l y  m e t .  
This  problem arises ( a t  least f o r  ch lo r ine )  because r o u t i n e  a n a l y t i c a l  
devices  do no t  measure accura te ly  below about 0.1 ppm (although the  detec- 
t i o n  l i m i t  is t h e o r e t i c a l l y  0.01 ppm), which is i n  excess of pxposed  
s tandards.  Ef fec t iveness  of t h e  system f o r  reducing biocide levels may 
n e c e s s i t a t e  i n d i r e c t  assurances of e f f ec t iveness .  

For example, ac  one power p lan t  which uses  a chemical scavenger fo r  
ch lo r ine ,  an amount s to i ch iomet r i ca l ly  i n  excess nf t h a t  requi red  t o  
reduce t h e  c h l o r i n e  is added t o  t h e  blowdown i n  a chaxber which icsures 
complete mixing. 91 
bes t  guarantee t h a t  app l i cab le  s tandards  are m e t  a t  t h i s  p l an t .  The 
means developed by t h e  appl icant  f o r  l i m i t i n g  b ioc ide  l e v e l s  t o  s tandards  
can be designed t o  be e f f e c t i v e  even thovgti r o u t i n e  v z r i f i c a t i a n  hy 
d i r e c t  measurement is not  p r a c t i c a l .  

The s t a f f  cons iders  t h a t  t h i s  procedure g ives  the  

The p l a n t  w i l l  use  mechanical (Amertap) condenser c leaning and the a p p l i -  
can t  stetes t h a t  no s u l f u r i c  ac id  w i l l  be added t o  t h e  c i r c u l a t i n g  
cooling water t o  c o n t r o l  scale.’? 
t h a t  f o r  average water q u a l i t y  and moderate ambient water and a i r  tempera- 
t u r e s  t h e r e  w i l l  be l i t t l e  tendency f o r  scale formation. However, under 
extreme condi t ions  of calcium content ,  a l k a l i n i t y ,  and temperature,  
s c a l i n g  condi t ions  may e x i s t .  Based on these  ca l cu la t ions ,  t h e  app l i can t ’ s  
experience,  and t h e  TVA DES, t h e  s t a f f  has evaluated aqua t i c  impacts on 
the  b a s i s  t h a t  s u l f u r i c  acid f o r  scale c o n t r o l  would be requi red .  For 
the  extreme cond i t ions  used i n  t h e  a n a l y s i s ,  however, con t ro l  would 
r e q u i r e  a l a r g e  ( tons)  d a i l y  amount of acid addi t ion .  I n  case t h a t  
acid is requ i r ed ,  a reassessment of impacts would be necessary.  

Calcu la t ions  by t h r  s t a f f  confirm 

5 . 4 . 2 . 5  Summary of Impacts on Aquatic Biota 

1. Small f i s h  t h a t  e n t e r  t h e  i n t a k e  embayment i n  the  ~ o r m a l  course of 
t h e i r  a c t i v i t y  w i l l  be sub jec t  t o  impingement on t h e  v e r t i c a l  t r a v e l i n g  
screens.  

2. ?a0 s i g n i f i c a n t  adverse populat ion l e v e l  impact due t o  entrainment 
loss of phyto- and zooplankton is expected, l a r g e l y  because of 
compensatory responses of t h e f r  populations.  
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3 .  Adverse e c o l o g i c a l  e f f e c t s  a s s o c i a t e d  w i t h  dredging a c t i v i t i e s  w i l l  
occur  whenever dredging  i s  done t o  nzaintain t h e  necessary  dep th  i n  
t h e  25 f o o t  wide i n t a k e  channel extending f rom the  embayment and t h e  
overbank area t o  t h e  main channel  of t h e  Tennessee River.  These 
adve r se  e f f e c t s  can be minimized by proper t iming of t h e  dredging 
a c t i v i t y  and good c o n s t r u c t i o n  p r a c t i c e s .  

4. Fish  eggs and l a r v a e  ( ichthyoplankton)  do not  compensate f o r  t h e  
loss i n  a s h o r t  pe r iod .  
i f  t h e  i n t a k e  i s  loca ted  i n  t h e  sha l low area as cc l i ren t ly  proposed. 
This  loss might be decreased by aoout  me oi-der of magxiitiJae and 
p o s s i b l y  more by l o c a t i o n  of i n t a k e  openings i n  t h e  main channel  
of t h e  river o r  by o t h e r  mod i f i ca t ions  of t h e  i n t a k e  s t r u c t u r e .  
The p re l imina ry  d a t a  c o l l e s c e d  by t h e  applLcant incl!cate t h a t  l a r v a l  
d e n s i t y  i s  less i n  t h e  main channel  as compared t o  near  sho re  
areas. S ince  adquate  d a t a  are n o t  a v a i l a b l e  t o  f u l l y  assess t h e  
probable  s i g o i f  i cance  of ich thyopiankton  m o r t a l i t y  due t o  e n t r a i n -  
ment, t h e  s t a f f  vi11 r e q u i r e  implementation of p e r t  iner,t: f i r h c r y  
i n v e s t l y a t i c n s  such t h a t  t h e  environmental  e f f e c t s  of t h e  proposed 
i n t a k e  d e s i g n  may he adequate ly  a s ses szd .  P a  o u t l i n e  of thEse 
f i s h e r y  i n v e s t i g a t i o n s  developed mutual ly  by t h e  s t a f f  and t h e  
a p p l i c a n t  is contained i n  Sec t ion  6 .  

Therefore ,  t h e i r  l o s s  may become unacceptab le  

The a p p l i c a n t  h a s  been reques ted  t o  propose a l t e r n a t i v e  locaiions 
o f  i n t a k e  openings t o  minimize t h e  p o t e n t i a l  entrainment  and/or  im-  
pingement impacts.  These a l t e r n a t i v e s  w i l l  meet a l l  a p p l i c a b l e  
s a f e t y  c r i t e r i a .  The s t a f f  w i l l  e v a l u a t e  t'je s i g n i f i c a n c e  of t h e  
problem when s u f f i c i e n t  d a t a  are a v a i l a b l e  may r e q u i r e  t h e  
a p p l i c a n t  t o  use  an a l t e z n a t i v e  i n t a k e  desl'gn and/or  l o c a t i o n ,  i f  
necessary.  Ccns t ruc t ion  ac t iv i t i e s  which w i l l  f o r e c l o s e  o p t i o n s  
f o r  a l t e r n a t i v e  i n t z k e  l o c a t i o n s  can  commence a f t e r  t h e  s t a f f  has  
had an oppor tun i ty  t o  review t h e  r e s u l t s  of t h e  s t u d i e s  o u t l i n e d  
i n  Sec t ion  6 .  Howe-J.tl , t h e  a p l l i c a n t  has  agreed t o  assume t h e  
r i s k  of any a d d i t i o n a l  c o s t s  a s s a c i a t e d  wi th  f u t u r e  mod i f i ca t ions  
which may be  necessa ry  as indj-cated by t h e  outcome of t h e  f i s h e r y  
i n v e s t  igat ions .  

5. Because of t h e  s m a l l  plume from t h e  blowdown, no s i g n i f i c a n t  e f f e c t s  
on a q u a t i c  b i o t a  due t o  thermal d i scha rges  are expected.  

6. Chemicals t o  be d ischarged  from t h i s  plari t  w i l l  be c o n t r o l l e d  by 
t h e  technical s p e c i f i c a t i o n s  and d i l u t e d  w i t h i n  a s h o r t  d i s t a n c e  
of t h e  e f f l u e n t  d i scha rge  and w i l l  no t  have a d e t r i m e n t a l  e f f e c t  
on t h e  b i o t a .  
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5.4.3 E f f e c t s  of AirSorne Emissions 

The o i l - f i r e d  a u x i l i a r y  steam genera tors  w i l l ,  a t  peak load ,  release 
s u l f u r  oxides  t G  t he  atmosphere from a 125-ft  s t a c k  a t  a rate of almost 
143 l b / h r  o r  18 gm/sec. 
ground-level concent ra t ions ,  a conserva t ive  plume r ise  va lue  ( e f f e c t i v e  
s t a c k  he ight  50 me te r s ) ,  a wind of 3 mps, unstable  lapse rates ( the  
type  t h a t  g ives  aaximusn gromd-level  concentrat ions f o r  t h i s  s t a c k  
h e i g h t ) ,  and n3 c r e d i t  f o r  d i l u t i o n  due t o  bui lding wake turbulence,  
t he  maximum SO7 - concent ra t ion  w i l l  be 0.12 ppm. 
q u i t e  c l o s e  t o  t h e  p l an t  s t ack  (250 meters downwind) and decrease q u i t e  
r a p i d l y  w i t h  d i s t ance .  
a 24-hour average. Considering condi t ions  used  i n  c a l c u l a t i n g  peak 
concent ra t ions  and t h a t  tf,e 24-hour average is always below t h e  peak 
concent ra t ion ,  t h e  s t a f f  be l i eves  t h a t  t he  SO2 releases from t h e  o i l -  
f i r e d  a u x i l i a r y  are acceptable .  
of o the r  releases. 

Using the  Turnerg3 nomograms f o r  determining 

This  peak w i l l  occur 

The State  of Alabama standard i s  0.15 ppm f o r  

The s t a f f  concurs wi th  TVA's a n a l y s i s  

5.5 SOCIAL AND ECONOMIC EFFECTS 

5.5.1 P o t e n t i a l  Risks t o  Health and Safety 

Environmental r a d i o a c t i v i t y  l e v e l s  due t o  releases t o  o f f s i t e  areas i n  
t h e  v i c i n i t y  of t h e  Bel le fonte  p l a n t  w i l l  r e s u l t  i n  r a d i a t i o n  doses 
t o  man which are less than the  v a r i a t i o n s  i n  t h e  n a t u r a l  background 
r a d i a t i o n  dose. The n a t u r a l l y  occurr ing e x t e r n a l  and i n t e r n a l  sources 
of r a d i a t i o n  near t he  p lan t  s i t e  are about 15a m r e m  per  year .  A hypo- 
t h e t i c a l  i nd iv idua l  who remained continuously a t  t he  Bel le fonte  p l a n t  
s i te  boundary would rece ive  an annual t o t a l  body dose of about 0.5 mrem 
f o r  gasous e f f l u e n t s ;  o r  about 0.3 percent  of background r a d i a t i o n  during 
the  course of normal opera t ion  of t h e  p lan t .  

The maximum annual t o t a l  body dose t o  an ind iv idua l  at t h e  n e a r e s t  resi- 
dence is est imated t o  be 0 .1  m r e m  wi th  no reduct ion f o r  sh i e ld ing  by 
t h e  dwell ing o r  occupancy f a c t o r .  When the  spa t ia l  d i s t r i b u t i o n  of 
t h e  populat ion wi th in  50 miles of t h e  Bel le fonte  p l an t  is considered, 
t he  t o t a l  annual r a d i a t i o n  dose. due t o  gaseous e f f l u e n t s  t o  which t h e  
l o c a l  populat ion could be exposed is expected t o  be about 0.31 man-rem; 
the  t o t a l  annual r a d i a t i o n  dose f o r  a l l  pathways consider ing dr inking 
water, f i s h  inges t ion ,  and r ec rea t ion  g ives  1.6 man-rem. The b a s i s  f o r  
t h e  r a d i o l o g i c a l  doses given here  is presented i n  Section 5.3. 

Several  monetary estimztes have been made of the  cos t  of r a d i a t i o n  
exposure t o  population.94 
va lua t ion  l i es  between $10-$250 per man-rem. 
r a d i a t i o n  r i s k  with t h e  c i t e d  est imated annual r a d i a t i o n  exposure to  

The most t y p i c a l  range of r a d i a t i o n  r i s k  
Using these  values  of 
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t h e  population of 1.6 man-rem f o r  t he  Bal le fonte  p l an t ,  t he  annual 
p o t e n t i a l  s o c i a l  c o s t s  f a r  r a d i a t i o n  r i s k  i n  t h e  50-mile r a d i u s  
would l i e  between $20 and $400 per year.  The s t a f f  f i nds  t h i s  l e v e l  
of r i s k  extremely small aDd acceptable .  The r a d i a t i o n  r i s k  due t o  
t r a n s p o r t a t i o n  of f u e l  and wastes wi th in  and beyond t h e  50-mile r a d i u s  
is about 1 4  man-rem pe r  year .  This  r i s k  is  a l s o  small and acceptab le .  

5.5.2 Impairment of Land Use i n  Areas Adjacent t o  S i t e  

L i t t l e  impairment of c u r r e n t  land uses near t h e  proposed s i t e  r e s u l t i n g  
from adverse environmental ,  e s t h e t i c ,  s a f e t y  impacts, o r  o ther  considera- 
t i o n s  are a n t i c i p a t e d  through cons t ruc t ion  of t h e  Bel le fonte  Nuclear 
P lan t .  P red ic t ing  t h e  impact on f u t u r e  land use is more d i f f i c u l t ;  
however, no s ign i f i can t  impairment i n  f u t u r e  land use  is expected due 
t o  cons t ruc t ion  of t h e  p l a n t  a t  t he  Bel le fonte  site. 

5.5.3 Cost t o  Local Government 

The l o c a t i  n of 190 new families i n  the  Scot tsboro area f o r  maintenance 
and opera t ion  of the  Bel le fonte  Nuclear P lan t  w i l l  n e c e s s i t a t e  some 
expansion i n  t h e  provis ion  of publ-ic goods and services by t h e  Scot tsboro 
municipal government and t h e  c i t y  and Jackson County school d i s t r i c t s .  
I n  1973 d o l l a r s ,  t he  Scot tsboro c i t y  government spends approximately 
$90 per c a p i t a  on municipal s e r v i c e s  such as po l i ce ,  f i r e  p ro tec t ion ,  
parks  and r e c r e a t i o n ,  etc; assuming an average family s i z e  of 3.5 and 
no economies o r  diseconomies of scale i n  provis ion of l o c a l  publ ic  
services, annual c o s t s  t o  municipal government may be expected t o  rise 
by about $53,000 per year as a consequence of new fami l ies .  A s  an 
o f f s e t  t o  t h e  increased c o s t s  t o  l o c a l  government, t he  new r e s i d e n t s  
w i l l  increase t h e  revenues of l o c a l  government pr imar i ly  through sales 
and property taxes .  
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6. EFFLUENT A D  ENVIRONMENTAL MEASUREMENTS 
AND MONITORING PROGRAMS - 

6.1  RADIOLOGICAL P R O G W S  

6 .1 .1  Pre-operational 

The a p p l i c a n t  h a s  proposed an o f f s i t e  r a d i o l o g i c a l  monitor ing program t o  
provide  s u r v e i l l a n c e  and backup suppor t  t o  d e t a i l e d  e f f l u e n t  moni tor ing  
as  r e q u i r e d  by S a f e t y  Guide 21 .  The monitor ing program is t o  p rov ide  
a s su rance  t h a t  t h e  c o n t r i b u t i o n  of r a d i o a c t i v i t y  t o  t h e  environment 
and hence popu la t ion  dose is indeed n e g l i g i b l e .  

A summary d e s c r i p t i o n  of t h e  a p p l i c a n t ' s  proposed program is p resen ted  i n  
Table  6.1. The d e s c r i p t i o n  is not  in tended  t o  be a complete t e c h n i c a l  
s p e c i f i c a t i o n  of t h e  program; moni tor ing  and a n a l y t i c a l  t echniques  are 
developing and are l i k e l y  t o  improve b e f o r e  t h e  program is  pu t  i n t o  e f f e c t .  
More d e t a i l e d  informat ion  on t h e  a p p l i c a n t ' s  r a d i o l o g i c a l  monitor ing 
program is p resen ted  i n  Sec t ion  2 . 4 . 6  of t h e  TVA DES. The TVA DES i n c l u d e s  
d i s c u s s i o n  of c r i t e r i a  f q r  s e l e c t i o n  of sampling l o c a t i o n  and c o l l e c t i o n  
frequency as w e l l  as sample type  and/or measurement. 
oc environmental  samples c o l l e c t e d  w i l l  be p e r f o m e d  by t h e  Alabama Depart- 
ment of Pub l i c  Heal th  Radio logica l  Laboratory and t h e  Eas te rn  Environmental  
Rad ia t ion  Labora tory ,  EPA, Montgoaery, Alabama. The a p p l i c a n t  proposes  t o  
i n i t i a t e  t h e  program a t  least  two y e a r s  p r i o r  t o  o p e r a t i o n  of t h e  f a c i l i t y .  

Comparative a n a l y s e s  

The s t a f f  recmmends t h a t  t h e  a p p l i c a n t  improve h i s  a n a l y s i s  of m i l k  
samples t o  o b t a i n  a s e n s i t i v i t y  of 0.5 p C i / l  f o r  iodine-131, as  
d i scussed  i n  Regulatory Guide 1 . 4 2  Revis ion 1. Appendix D. 

6.1.2 Opera t iona l  

The a p p l i c a n t  p l a n s  t o  cont inue  t h e  proposed pre-opera t iona l  program dur ing  
the o p e r a t i n g  pe r iod  bu t  w i l l  modify i t  as necessary  t o  r e f l e c t  any changes 
r equ i r ed  as a r e s u l t  of p re -ope ra t iona l  exper ience .  

Review of t h e  proposed environmental  r a d i a t i o n  monitor ing program by t h e  
s t a f f  vi11 con t inue  du r ing  t h e  d e s i g n  and pre-opera t iona l  phases ,  and 
ad jus tments  i n  t h e  program w i l l  be cons idered  i n  e s t a b l i s h i n g  t e c h n i r d  
s p e c i f i c a t i o n s  f o r  t h e  o p e r a t i o n a l  phase of t h e  program. 

6.2 N O W  IOLOG ICAL PROGRAMS 

6.2.1 Aquat ic  

6.2.1.1 I n v e s t i g a t i o n s  Rela ted  t o  Locat ion of Cooling Water 
I n t a k e  Openings 
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TABLE 6 . 1 .  Envi ronmenta l  R a d i o l o g i c a l  S u r v e i l l a n c e  Program 

Criterir and Coli ect i on 
Sampling Locations Frequency Ana 1 y s i  s / C o u n t  i n g  

Atmcspher-ic 

Air 

P q r t i c u l a t e  F i l t e r  pape r  a t  Weekly Gross  b e t a  (gamma 
1 0  l o c a t i o n s  s c a 3  monthly)  

R a d i o i o d i n e  Charcoa l  f i l t e r  Weekly 1-131 
a t  10 l o c a t i o n s  

F a l l o u t  Gummed acetate  a t  Monthly Gross b e t a  
10 l o c a t i o n s  

Rainwater  F i l t e r  pape r  a t  Mon t h l  y Gross b e t a ,  3r-89 
10 l o c a t i o n s  Sr-90,  H-3  

Reservoir 

Water 

Munic ipa l  
( p u b l i c  
s u p p l i e s )  

A l l  p u b l i c  water 
supp ly  i n t a k e s  
w i t h i n  1 0  m i l e s  
ups t ream and down- 
stream of the 
p l a n t  

Mon t l i ly Gross  b e t a ,  gamma 
s - a n ,  H - 3  

River  P l a n t  d i s c h a r g e  
and f i v e  l o c a t i o n s  
or: t h e  Tennessee 
River  

Monthly Gross b e t a ,  g r o s s  
a l p h a ,  gamma s c a n ,  
Sr-89,  Sr-90, H - 3  

Aquat ic  b i o t a  

T h r e e  locations Quar t e r  1 y Gross b e t a ,  t o t a l  
a l p k a ,  gamma scan, 
Sr-89, Sr-90 

Fish ( b u f f a l o ,  
c r a p p i e ,  and 
c a t f i s h )  

S h e l l f i s h  
( a s i a t  ic 
c lams)  

T h r e e  l oca t  i o n s  Quarter 1 y Gross  b e t a ,  co t a l  
a l p h a ,  gamma s c a n ,  
(Sr-89, Sr-90 
s h e l l s  o n l y )  

P lark k t on Three l o c s t i o n s  Quarter 1 y Gross b c t a ,  t o t a l  
a l p h a ,  g a m  s c a n ,  
Sr-89, Sr-90 

T h r e e  l o c a t i o n s  Q u a r t e r  1 y Gross  b e t a ,  t o t a l  
.:-lpha, gamma s c a n ,  
Sr-89, Sr-90 

Aqua t i c  
macrophytes  
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TABLE 6.1 (Cont 'd )  

C r i t e r i a  and  Coli ect ion 
Sam@ i n g  L o c a t i o n s  Frequency  Anal ysis/Counting 

- 

Sediment 

Terrestrial  

jil 

V e g e t a t i o n  

P a s t u r a g e  and 
and g r a s s  

Food c r o p s  

Milk 

Well water 

Direct r a d i a t i o n  

Three  l o c a t i o n s  

Atmospheric monl- 
t o r i n g  l o c a t i o n s  

Da i ry  fa rms  w i t h i n  
10-mile r a d i u s  of 
p l a n t  and 10 atmos- 
phe r  i c  mon i to r ing  
s ta t  i o n s  

With in  10-mile 
r a d i u s  of p l a n t  

Da i ry  fa rms  w i t h i n  
1 0 - m i l e  r a d i u s  of 
p l a n t  

Farms w i t h i n  f i v e  
miles of p l a n t  

TLD'S a t  remate 
and p e r i m e t e r  
moni t o r s 

quarterly 

Q u a r t e r l y  

Monthly 

Semi- 
a n n u a l l y  

Mon t h l  y 

Monthly 
@Jar t e r l y  

Q u a r t e r l y  

Groep, beta,  total 
alpha, gamma scan, 
Sr-89, Sr-90 

Gross beta, g a m  
scar 

Gross b e t a ,  gamma 
s c a n ,  Sr-89, 
Sr-90 

Gross b e t a ,  t o t a l  
a l p h a ,  ganma s c a n ,  
Sr-89, Sr-90 

Gamma s c a n ,  Sr-89, 
Sr-90 

Gross b e t a ,  gamma 
s c a n  

Dose d e t e r m i n a t i o n  
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The appl.i.cant, i n  c o l l a b o r a t i o n  wi th  t h e  s t a f f ,  has  developed a sampling 
program t o  determine t h e  ex ten t  of f i s h  l a r v a l  entrainment a t  t he  proposed 
s i te .  This  program w i l l  determine t h e  number of l a r v a l  f i s h  pass ing  t h e  
c r o s s  s e c t i o n  of t h e  l a k e  where t h e  i n t a k e  openings w i l l  be loca t ed .  Theor- 
e t ical  models w i l l  be developed t o  determine the  mix of waters t h a t  may be 
drawn from t h e  l a k e  ( i . e .  p ropor t ions  of water with varying d e n s i t i e s  of 
l a r v a l  f i s h ) .  P r e d i c t i o n s  w i l l  then be made on :he percentage of larval  
f i s h  t h a t  may be withdrawn by t h e  p l a n t .  

Larval sampling w i l l  be conducted i n  t h r e e  t r a n s e c t s  perpendicular  t o  the  
flow: one a t  t h e  proposed i n t a k e  l o c a t i o n  and one each up - and down 
stream of t h e  proposed l o c a t i o n ,  A t  t h e  in t ake  l o c a t i o n ,  f i v e  areas 
w i l l  b e  sampled; t h e s e  are: 

a ,  On t h e  r i g h t  bank, one shal low water sample  between t h e  i s l a n d s  
and t h e  s h o r e l i n e  

b.  On t h e  r i g h t  bank, one shal low water sample between t h e  i s l and  
and t h e  channel 

c .  Channel s u r f a c e  - one sample 

d.  Channel deep (5m) one sample 

e. On t h e  l e f t  bank, one shal low water sample. 

A t  t h e  o t h e r  two t r a n s e c t  l o c a t i o n s  area b w i l l  not  be sampled. Sampling 
w i l l  be conducted once-a-week dur ing  the spawning season of key species. 
I t  is reconnnended t h a t  t h e  a p p l i c a n t  conduct some n ight  sampling t o  
determine i f  t h e r e  are any s i g n i f i c a n t  d i u r n a l  v a r i a t i o n s  in t h e  d e n s i t y  
of ic thyoplankton.  It i s  expected t h a t  a l l  e n t r e i n a b l e  s i z e  l a r v a l  
s t a g e s  w i l l  b e  sampled. 

6.2.1.2 I n v e s t i g a t i o n s  t o  Determine Construct ion E f f e c t s  

As discussed  i n  Sec. 4.1.1, t h e  major impacts on the  a q u a t i c  h a b i t a t  and 
b i o t a  w i l l  b e  due t o  increased  t u r b i d i t y  and s i l t a t i o n ,  as w e l l  as a l tera-  
t i o n  o r  l o s s  of embayment, overbank, and channel reg ions  from construc-  
t i o n  ac t iv i t ies .  

The a p p l i c a n t  has  proposed a monitor ing program which is o u t l i n e d  i n  
Appendix L of t h e  TVA FES.l 
begin one yea r  p r i o r  t o  cons t ruc t ioa .  S i l t a t i o n  w i l l  be assessed  by 
measuring t h e  dep th  and area of p a r t i c u l a t e  depos i t i on .  Changes i n  
s t and ing  c r o p  and s p e c i e s  composition of ben th ic  fauna and a q u a t i c  
macrophytes w i l l  be followed be fo re  and throughout cons t ruc t ion .  Macro- 
phyte  s t and ing  crop  w i l l  be sampled i n  a l t e r n a t e  months a t  sampling 

The pre-opera t iona l  a o n i t o r i n g  program w i l l  
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s t a t i o n s  a long  t h e  main r i v e r ,  i n  t h e  overbank and embayment (Town Creek) 
areas near  t h e  c o n s t r u c t i o n  s i t e ,  and i n  s u i t a b l e  c o n t r o l  areas. D i s -  
t r i b u t i o n  of t h e  macrophytes w i l l  a l s o  be monitored by a e r i a l  phot0grapb.y. 
Zoobenthos --- ( see  Table  6 . 2 )  w i l l  be  sampled monthly from March t o  October 
End i n  January o r  February. Ten ponar grab  samples and rep l ica te  samples of 
sediment w i l l  be taken from each of four  s t a t i o n s :  above t h e  water 
i n t a k e  area, between t h e  in t ake  and d i scha rge  areas, 200 t o  300 ya rds  
below t h e  d i scha rge  c o n s t r u c t i o n  area, and wi th in  t h e  mouth of Town 
Creek. Weight and frequency d i s t r i b u t i o n  of s p e c i e s  w i l l  be determined 
from t h e  grab  samples.  

Other b i o t i c  groups (Table 6.2)  w i l l  be sampled on t h e  same schedule  
and a t  t h e  same l o c a t i o n s  as f o r  zoobenthos. These are zooplankton 
Ehytoplankton,  and a r t i f i c i a l  s u b s t r a t e s  f o r  ben th ic  - fauna and per iphyton .  

Water q u a l i t y  parameters  w i l l  be sampled q u a r t e r l y  a t  t h r e e  s t a t i o n s  on t h e  
Tennessee River .  These s t a t i o n  l o c a t i o n s  w i l l  i nc lude  one upstream c o n t r o l ,  
one nea r  t h e  i n t a k e  and d i scha rge  s i t e s ,  and one downstream s t a t i o n .  A l l  
s t a t i o n s  w i l l  be i n  t h e  r i g h t  descending overbank area. It is p o s s i b i e  t h a t  
a s h o r e l i n e  s t a t i o n  ( c o n t r o l )  w i l l  be e s t a b l i s h e d  on Be l l e ron te  I s l a n d  
should an upstream overbank c o n t r o l  be adve r se ly  e f f e c t e d  by runoff  from 
Mud Creek. 

P e r i o d i c  monitor ing f o r  d i r e c t  c o n s t r u c t i o n  e f f e c t s  w i l l  a l s o  be conducted 
i n  c reeks  and s loughs  t h a t  d r a i n  t h e  c o n s t r u c t i o n  area. These samples 
w i l l  be  c o l l e c t e d  t o  co inc ide  wi th  surveys  f o r  b i o t i c  impact assessment, 
pe r iods  of heavy r a i n f a l l ,  and major changes i n  cons t ruc t ion  phases.  
Aerial c o l o r  photographs w i l l  be taken as an a i d  t o  f u r t h e r  assess t h e  
p o t e n t i a l  impact. 

It is important  t h a t  monitoring b e  coupled t o  t h e  r e g u l a t i o n  of cons t ruc-  
t i o n  a c t i v i t i e s  as a feedback which gua ran tees  t h a t  t h e s e  a c t i v i t i e s  do 
minimize t h e i r  e r o s i o q a l  and h a b i t a t  a l t e r i n g  p o t e n t i a l .  The TVA has  
provided a s ta tement  regard ing  environmental  monitor ing feedback as i t  
relates t o  t h e  c o n t r o l  of o n s i t e  c o n s t r u c t i o n  a c t i v i t i e s .  Monitoring 
f o r  t h e  adverse  e f f e c t s  due t o  runoff caused by cons t ruc t ion  a c t i v i t i e s  
as o u t l i n e d  i n  t h e  TVA DES w i l l  be  performed by t h e  c o n s t r u c t i o n  organ- 
i z a t i o n  on a con t inu ing  b a s i s  and p e r i o d i c a l l y  conducted by o t h e r  
d i v i s i o n s  of TVA as t h e  work is being performed. The c o n s t r u c t i o n  
p r o j e c t  manager w i l l  a s s i g n  r e s p o n s i b i l i t y  f o r  t h e  cont inuous monitor- 
i n g  t o  t h e  c o n s t r u c t i o n  engineer  and/or  s a f e t y  engineer  and t h e i r  organ- 
i z a t i o n s .  Adverse e f f e c t s  r e s u l t i n g  from c o n s t r u c t i o n  a c t i v i t i e s  w i l l  
b e  co r rec t ed  immediately upon d e t e c t i o n  when p r a c t i c a l .  Those n o t  con- 
s ide red  p r a c t i c a l  t o  correct o r  a l l e v i a t e  immediately w i l l  be  brought 
t3 t he  a t t e n t i o n  of t h e  p r o j e c t  manager f o r  f i n a l  dec i s ion .  I f  a c t i o n  
i s  delayed,  r easons  w i l l  be  documented. 



TABLE 6 . 2 .  Types and L o c a t i o n s  of B i o l o g i c a l  Samples C o l l e c t e d  Quarterly t o  Monitor  N o n r a d i o l o g i c a l  

P r e o p e r a t i o n a l  and O p e r a t i o n a l  Cond i t ions  i n  G u n t e r s v i l l e  Rese rvo i r  i n  R e l a t i o n  t o  t h e  

R e l l e f o n t e  Nuclear  P l a n t  

( J anua ry  o r  February  and monthly from March th rough  Octobzr )  

Depths  fo r  
z o o p l a n k t o n ,  C h  1 o r o p h  y 11 a 

Sample  ;Md P h y t o p l a n k t o n  Benthic B e n t h i c  Fauna - 
Fa una - Ar ti f i ci a1 P e r i p h y t o n  

c le  S u b s t r a t e s  Substratesd ~ e c t u r ~ v ~ f  s a m p l e s ) ,  m I r o d u c t i v i t y ,  m Grabs 
b Loca ti on (random, r e p l i c a t e  k p t h s  for  

- 
Upstream 0, 1, 3 ,  5 0 ,  1, 3 ,  5 10 3 2 2 a 

0 ,  1, 3 ,  5 0 ,  1, 3 ,  5 10 a P l a n t  below o u t f p l l  3 ’3 
I 

Cn 

2 2 

Downstream 0 ,  1, 3 ,  5 0, 1, 3 ,  5 10  3 2 2 a 

Town Creek 0 ,  1, 0, 1, 10 2 

a 
Right overbank and channe l .  

Loca t ion  of lower d e p t h s  depends on dep th  of t h e  p h o t i c  zone and water d e p t h .  

Number p e r  stratum. 

%umber p e r  s t a t i o n .  

b 

C 

e 
Number s u b j e c t  t o  a d j u s t m e n t .  



Per iod ic  monitor ing w i l  

6-7 

be performed as  o u t  inel i n  the  nonrac Lologica 1 
environmental  moni tor ing  program.' Any va r i ances ,  ill e f fec t ; ,  p o t e n t i a l  
problems, o r  sugges t ions  of personnel  no t  a p a r t  of t he  c o n s t r u c t i m  
o r g a n i z a t i o n  w i l l  b e  d i scas sed  on t h e  s i t e  with t h e  a p p r o p r i a t e  p r o j e c t  
o f f i c i a l s  and documented i f  considered s i g n i f i c a n t .  Act ion t o  b e  taken 
w i l l  be dec ided  by t h e  p r o j e c t  manager a f t e r  c o n s u l t a t i o n  wi th  appro- 
p r i a t e  personnel  o u t s i d e  t h e  c o n s t r u c t i o n  organiza t ion .  Ths adminis t ra -  
t i v e  c o n t r o l  procedures  wi th in  TVA can be used should f u r t h e r  a c t i o n  
than  t h a t  proposed by t h e  p r o j e c t  personnel  be thought necessary .  

6.2.1.3 I n v e s t i g a t i o n s  t o  Determine Operat ional  E f f e c t s  

The r a t i o n a l e  f o r  and o u t l i n e  of an o p e r a t i o n a l  a q u a t i c  monitoring pro- 
gram presented  by t h e  a p p l i c a n t '  should se rve  as an adequate  b a s i s  
f o r  t h e  d e t a i l e d  p r e s e n t a t i o n  of t h e  program i n  t h e  Environmental 
Technical  S p e c i f i c a t i o n s .  The s a l i e n t  f e a t u r e s  of t h e  o p e r a t i o n a l  pro- 
gram are presented  i n  Table  6.3. Considering t h e  lead t i m e  (.to y e a r s )  
t o  o p e r a t i o n ,  t h e  expected input  from ongoing TVA s t u d i e s  on a q u a t i c  
impacts ,  and p o s s i b l e  changes i n  water q u a l i t y  s t anda rds  and p o l i c y ,  a 
more d e t a i l e d  d i s c u s s i o n  of o p e r a t i o n a l  monitoring is  not  warranted a t  
t h e  p re sen t  t i m e .  

6.2.2 Terrestrial 

The nonrad io log ica l  terrestrial  monitor ing program1 is designed t o  
e v a l u a t e  t h e  f o l l o r i n g  hypo theses  : 

1. Land use  changes a s s o c i a t e d  wi th  c o n s t r u c t i o n  and ope ra t ion  w i l l  
r e s u l t  i n  changes o r  l o s s e s  of w i l d l i f e ,  w i l d l i f e  h a b i t a t ,  f o r e s t e d  
areas, hunl ing  oppor tuni ty ,  and nonconsumptive r e c r e a t i o n a l  a c t i v i t i e s .  

2 .  Transmission l i n e  cons t ruc t ion ,  ope ra t ion ,  and maintenance w i l l  r e s u l t  
i n  changes o r  l o s s e s  of w i l d i i f e ,  w i l d l i f e  h a b i t a t ,  f o r e s t e d  a r e a s ,  
hunt ing  oppor tun i ty ,  and nonconsumptive r e c r e a t i o n a l  a c t i v i t i e s .  

3 .  Operat ion of t h e  f a c i l i t y  may r e s u l t  i n  accumulations of t o x i c  
materials i n  p l an t  and animal t i s s u e s  o r  s o i l .  

4 .  Operat ion of t h e  f a c i l i t y  may a l t e r  mois ture  regimes of n a t u r a l  
ecosystems. 

Cons t ruc t ion  monitor ing p e r t a i n i n g  t o  o n s i t e  impacts w i l l  begin i n  t h e  
win ter  of 1973-1974 and w i l l  c m t i n u e  through c o n s t r u c t i o n  u n t i l  t h e  
p l an t  begins  opera t fon .  Basel ine s t u d i e s  were conducted on t h e  s i te  i n  
August 1972. 
parameters f o r  eva lua t ing  t h e  d i r e c t  c o n s t r u c t i o n  impacts such as 

S tud ie s  w i l l  concen t r a t e  on vege ta t ion  and v e r t e b r a t e  



TABLE 6 . 3 .  Outline of Proposed Aquatic Monitoring Program 

Rat iona 1 e Frequency and b d t f 0 n  nethods I t e m  

Physical parameters (at least 
the folloving): pH. conduc- 
tivity, TDS, TSS, BOD, COD. 
DO, NO3. NO2. org. N. total P. 
sol. P. NH4, Cu. Ni, Zn, Cr. 
total and fecal coliform, 
sediment 
Zooplankton, phytoplankton, 
chlorophyll 

Artiiicial substrates for 
zoobenthos. Periphyton 
substrates 

Zoobenthos 

Post-larval and adult fish 

Post-larval and adult fish 

Fish impingement 

Fish impingement 

Entrainment of larvae and 
eggs 

Macrophytes 

To determine physical 
aspects of water and 
chemical quality 

To determine biotic as- 
pects of water quality. 

To determine if plant op'n 
alters water quality for 
primary and secondary 
producers. 

To determine if recovery 
from const. influences 
occurs during operations. 

To determine changes in 
distr'n and condition 
assoc. with heated water. 

To determine changes i n  
distr'n and condition 
assoc. with heated water. 

To determtne if fish 
losses are within accept- 
able limits. 

To determine if fish 
losses are within acceyt- 
able limits. 

'To determine i f  intake 
st ruc cure minimizes 
entrainment losses. 

To determine t i  growth i s  
increased and i! chem1,als 
of plant arigiri  are 
concentrated. 

Quarterly, at leaat 3 
reservoir locations. 

Monthly, M a r . 4 c t .  6 
Jan. ar leb.: 3 
reservoir locat ions. 

Monthly, Mar.-Oct. 6 
Jan. or Feb. ; 3 
reservolr locat ions. 

Monthly. Mar.-Ort. 6 
Jan. or Feb. 3 
reservoir locations. 

Yearly (Aug. or Sept . ) .  
2 coves adjacent to 
disc ha rge . 

Quarterly; 3 
reservoir locations. 

Cursory inspection at 
eac:i screen cleaning. 

In tensivr periodic 
inspection. 

Weekly: Mar. 15 t o  
Aug. 1. 3 locations 
in reservoir cross  
section; lncake flov. 

Alternate months; 
stands i n  dirzcharge 
and control areas. 

Rec-nded Uethods for 
Data Acquisition. Federal 
Interagency Work Croup. 

As baseline and construc- 
tion: pre- and post-op'n, 
up 6 downstream comparisons. 

As buseline and construc- 
tion: pre- and post-op'n. 
up 6 downstream comparisons. 

As baseline and construc- 
tion; pre- and poet-op'n, 
up h downstream comparisons. 

Rotenone; pre- 6 post- 
op'n, up 6 downstream 
comparisons. 

Gill net; pre- 6 post- 
op'n, up 6 downstream 
comparisons. 

Enumeration of fish as 
sheJ and non-shad. 

Identification to species, 
with size and frequency 
dist'n. 

Meter nets. 

As baseline and construc- 
tion; chemical analysis. 
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c l e a r i n g  and excavat ion ,  no i se  and v i b r a t i o n s ,  f u e l  l e a k s  and s p i l l s ,  
etc. I n  a d d i t i o n  t o  t h e  r egu la r  eco log ica l  s t u d i e s ,  t h e r e  w i l l  be 
q u a r t e r l y  s i t e  inspec t ion  v i s i t s  by t h e  TVA eco log i s t s .  Aerial photog- 
raphy w i l l  be used t o  document significan::  changes i n  land use  on t h e  
s i t e  and i n  t h e  v i c i n i t y .  

P r i o r  t o  c o n s t r u c t i o n  of t h e  Be l l e fon te /Gun te r sv i l l e  l i n e  (a subsec t ion  
of t h e  Bellefonte/West J e i f e r s o n  l i n e ) ,  which has  been des igna ted  as 
Step  1, vege ta t ion  on s p e c i f i c  test t r a c t s  a long t h e  right-of-way w i l l  
be  inven to r i ed .  Various a l t e r n a t e  c l e a r i n g ,  cons t ruc t ion  and maintenance 
methods w i l l  b e  eva lua ted  i n  terms of d o l l a r  c o s t s  and environmental  
impacts ( rimary emphasis w i l l  be on vege ta t ion  regrowth and invas ion  
rates). 2 * f  
l i n e  p r o j e c t s  i n  t h e  TVA area t o  determine s p e c i f i c  impacts of v a r i o u s  
a l ternat ive methods on w i l d l i f e ,  unders tory  development, and eco tona l  
i n f l u e n c e s . l P 4  
t h e  right-of-way c l e a r i n g  and maintenance methods t o  be  u t i l i z e d  by t h e  
"I f o r  t h e  remainder of the  Be l l e fon te  l i n e s  (Steps 2 and 3) .  The TVA 
aud AEC should review t h e  information from the  s t u d i e s  and any consequent 
r e v i s i o n s  i n  TVA's right-of-way c l e a r i n g  and maintenance methods f o r  
S teps  2 and 3. 

Concurrent s t u d i e s  w i l l  be  performed on o t h e r  t ransmiss ion  

Res*ilts of a l l  t hese  s t u d i e s  should be  used t o  determine 

Opera t iona l  monitor ing w i l l  involve  cont inued eva lua t ion  of land use  
changes and r e l a t e d  impacts,  and t h e  eva lua t ion  of p o s s i b l e  mois ture ,  
chemical, and s t r u c t u r a l  impacts a s soc ia t ed  with t h e  cool ing  towers. 
Monitoring of mosi ture  and chemical c o n s t i t u e n t s  from t h e  towers w i l l  
depend on t h e  r e s u l t s  of c u r r e n t  s t u d i e s  a t  o the r  TVA p l a n t s ,  a l though 
a d r i f t - e f f e c t  s tudy is discussed  i n  t h e  TVA's monitoring program. A 
monitor ing program w i l l  be conducted a f t e r  t h e  cool ing towers are con- 
s t r u c t e d  t o  determine i f  b i r d s  f l y  i n t o  them, The s t a f f  concurs  wi th  
t h e  TVA's monitor ing ra tLonale  and t h a t  t he  s p e c i f i c s  of such programs 
would be b e s t  drawn up la ter ,  when r e s u l t s  of o t h e r  monitoring programs 
are a v a i l a b l e .  

6.3 METEOROLOGICAL PROGRAM 

6.3.1 Pre-opera t iona l  Ons i te  Meteorological  Program 

There are s e v e r a l  phases of t h e  pre-opera t iona l  program. 

1. A 130-ft  tower, 2.2 mi NNW of t h e  p l a n t  s i t e ,  began ope ra t ion  
May 12 ,  1972. Ins t rumenta t ion  on t h i s  tower c o n s i s t s  of wind speed 
and d i r e c t i o n  senso r s  a t  130 f t  and 33 f t ,  a l though t h e  33-ft  
sensor  was n o t  i n s t a l l e d  un t i l  September 1973. Temperature i s  
measured a t  33 f t  and 130 f t  and the v e r t i c a l  temperature g r a d i e n t  
is computed. 
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2. A 33-ft  tower e rec t ed  on the  proposed s i t e  of t h e  r e a c t o r  s t r u c t u r e s  
became o p e r a t i o n a l  on October 20, 1972, with only wind speed and 
d i r e c t i o n  measured a t  t h e  top  level. T h i s  tower w i l l  be removed 
when c o n s t r u c t i o n  begins .  

3. A permanent tower' 300 f t  high is scheduled t o  begin ope ra t ion  
about 6 months a f t e r  t h e  s t a r t  of p l an t  cons t ruc t ion .  As s t a t e d  
i n  t h e  PSAR, in s t rumen ta t ion  on t h i s  tower is t o  inc lude  wind speed 
and d i r e c t i o n  measurements a t  33 f t  and 300 f t ,  temperature  and dew- 
po in t  temperature  a t  4 f t ,  33 f t ,  150 f t ,  and 300 f t ,  and s o l a r  
r a d i a t l o n ,  t o t a l  r a d i a t i o n ,  r a i n f a l l ,  and atmospheric p re s su re  a l l  
a t  4 f t .  

Data reco rd ing  a t  the  o f f s i t e  f a c i l i t y  is done on magnetic t ape  with 
s t r i p  c h a r t s  forming the  secondary system. A t  t h e  temporary o n s i t e  
f a c i l i t y ,  s t r i p  c h a r t s  are used f o r  d a t a  recording.  Routine C a l i -  

b r a t i o n  of t h e  ins t ruments  is performed a t  least  every 6 months. 
9 months of d a t a  from t h e  o n s i t e  f a c i l i t y  were submitted i n  
accordance wi th  Regulatory Guide 1.23. These d a t a ,  covering the  
months when t h e  poorest  atmospheric d i f f u s i o n  condi t ions  should 
ex i s t ,  have been used t o  e v a l u a t e  atmospheric d i s p e r s i o n  charac te r -  
i s t ics .  The s t a f f  f e e l s  t h a t  t h i s  d a t a  base provides  a reasonably 
conse rva t ive  i n i t i a l  e s t ima t ion  bf t he  atmospheric d i s p e r s i o n  
c h a r a c t e r i s t i c s  expected a t  t h e  s i te .  Once one f u l l  year  of d a t a  
is made a v a i l a b l e  t o  t h e  s t a f f ,  rev ised  r e l a t i v e  concent ra t ion  
va lues  w i l l  be c a l c u l a t e d  and a p p r o p r i a t e  c o r r e c t i o n s  made. A 
Gaussian d i f f u s i o n  model, wi th  adjustmc .its f o r  bu i ld ing  wake e f f e c t s ,  
w a s  used t o  make estimates of r e l a t i v e  concent ra t ions  a t  va r ious  
d i s t a n c e s  and d i r e c t i o n  from the  s i te  as s p e c i f i e d  i n  Sec. 5. 

6.3.2 Opera t iona l  Ons i t e  Meteorological  Program 

The a p p l i c a n t  nas s t a t e d 6  t h a t  t h e  " o b j e c t i v t  of t he  o n s i t e  program w i l l  
be t o  main ta in  a cont inuous ins t rumenta t ion  s u r v e i l l a n c e  of t h e  meteoro- 
l o g i c a l  parameters involved i n  t h e  atmospheric d i spe r s ion  of r a d i o a c t i v e  
e f f l u e n t  releases and t o  have the  d a t a  a v a i l a b l e  a t  any t i m e  f o r  assess- 
i n g  t h e  r e l a t i v e  concen t r a t ions  and doses  r e s u l t i n g  from a c c i d e n t a l  o r  
r o u t i n e  releases ," which inc ludes  c o n t r o l  room monitoring of a p p r o p r i a t e  
meteoro logica l  parameters.  S t a f f  eva lua t ion  of t h e  o p e r a t i o n a l  program 
w i l l  be made a t  an appropr i a t e .  f u t u r e  da t e .  
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7.  ENVIRONMENTAL EFFECTS OF ACCIDENTS 

7 .1  PLANT ACCIDENTS INVOLVING RADIOACTIVE MATERIALS 

A high degree of p ro tec t ion  aga ins t  the  occurrence 02 postulated acc idents  
in t he  Bel le fonte  Nuclear P lan t  is provided through co r rec t  design, manu- 
f a c t u r e ,  and opcrat ion,  and the  q u a l i t y  assurance program used t o  e s t a b l i s h  
t h e  necessary high i n t e g r i t y  of the  reac tor  system, as w i l l  b e  considered 
in t h e  Commission's Safety Evaluation. 
handled by protective systems t o  p lace  and hold the plant  i n  a s a f e  con- 
d i t i o n .  Notwithstanding t h i s ,  t he  conservat ive pos tu la te  is made t h a t  
s e r i o u s  acc idents  might occur, even though they may be extremely unl ike ly ,  
and engineered s a f e t y  f ea tu res  are i n s t a l l e d  t o  mi t iga te  the  consequences 
of those postulated events which are judged cred ib le .  

Deviations t h a t  may occur are 

The p robab i l i t y  of occurrence of acc idents  and t he  spectrum of t h e i r  
contequences t o  be considered from an environmental e f f e c t s  s tandpoint  
have been analyzed using bes t  estimates of p r o b a b i l i t i e s  and realist ic 
f i s s i o n  product release and t ranspor t  assumptions. For s i t e  eva lua t ion  
in t h e  Comiss ion ' s  s a f e t y  review, extremely conservative assumptions 
are used f o r  t h e  purpose of comparing ca lcu la ted  doses r e s u l t i n g  from 
a hypothe t ica l  release of f i s s i o n  products from the  f u e l  aga ins t  the 
10 CFR P a r t  100 s i t i n g  guidel ines .  R e a l i s t i c a l l y  computed doses t h a t  
would be received by t h e  population and environment from the  acc idents  
which are postulated would be s i g n i f i c a n t l y  less than those presented 
in the  Safety Evaluation. 

The Comnission issued guidance t o  app l i can t s  m September 1, 1971, 
requi r ing  the  considerat ion of a spectrum of acc idents  with assumptions 
as realist ic ae the  s ta te  of knowledge permits. 
w a s  contained i n  the  BeZZefonte lVuclem P l a n t  D r a f t  Environmental S t u t e -  
merat, dated March 6, 1973. 

The app l i can t ' s  response 

The app l i can t ' s  report  has been evaluated, using the standard accident  
assumptions and guidance issued as a proposed amendment t o  Appendix D 
of 10 CFR P a r t  50 by t h e  Commission on December 1, 1971. Nine c l a s ses  
of postulated acc idents  and occurrences ranging i n  seve r i ty  from t r i v i a l  
t o  very s e r i o u s  were i d e n t i f i e d  by the  Comnission. In general ,  accidents  
i n  t h e  high potential consequence end of t h e  spectrum have a low occur- 
rence rate and those on the  low p o t e n t i a l  consequence end have a higher 
occurrence rate. The examples se l ec t ed  by the  appl icant  f o r  t hese  cases 
are shown i n  Table 7.1. The examples se lec ted  are reasonably homogeneous 
I n  terms of p r o b a b i l l t y  within each class. 

Commission estimates of t h e  dose whit\ might be received by an assumed 
indiv idua l  s tanding a t  the  s i te  boundary in t h e  downwind d i r e c t i o n ,  using 
t h e  assumptions in t h e  proposed Annex to Appendix D,  are presented i n  
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TABLE 7 . 1 .  C l a s s i f i c a t i o n  of Pos tu l a t ed  AccI.dents and Occurrences 

C l a s s  AEC Description Applicant’s Examples 

1 

2 

3 

4 

5 

8 

9 

T r i v i a l  i n c i d e n t s  

Small releases o u t s i d e  
containment 

Radioac t ive  waste system 
f a i l u r e  

F i s s i o n  products  t o  
primary system (BWR) 

F i s s i o n  products  t o  
primary and secondary 
systems (E”) 

Refuel ing  acc iden i  

Spent f u e l  handl ing 
acc iden t  

Accident i n i t i a t i o n  
e v e n t s  considered i n  
des ign-bas is  evalua- 
t i o n  i n  the S a f e t y  
Ana lys i s  Report 

Hypothe t ica l  sequence of 
f a i l u r e s  more seve re  
than  Class 8 

Spi l  Is and l e a k s  i n s i d e  containment.  

S p i l l s ,  l e a k s ,  and p ipe  breaks  
o u t s i d e  containment.  

Equipment f a i l u r e  and malfunc-tion 
o r  hcma2 e r r o r .  

Not app l i cab le .  

Fuel c ladding  d e f e c t s  and stcam- 
genera tor  tube l e a k ,  steam-generator 
tube r u p t u r e ,  o f f -des ign  t r a n s i e n t s  
t h a t  induce fuel. f a i l u r e .  

Fuel  bundle drop and heavy o b j e c t  
d m p  onto  f u e l  i n  c o r e .  

Fuel  assembly drop i n  f u e l  s t o r a g e  
pool.  Heavy o b j e c t  drop  onto  f u e l  
s t o r a g e  rack and f u e l  ca sk  drop.  

Loss of coolant: a c c i d e n t ,  steam 
l i n e  break,  and rod e j e c t i o n  
acc iden t s .  

Not considered.  
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Table 7.2. E s t i m a t e s  of %he i n t e g r a t e d  exposure t h a t  might be d e l i v e r e d  
t o  t h e  popula t ion  w i t h i n  50 m i l e s  of the s i t e  are a l s o  presented  i n  
Table 7 .2 .  The man-rem estimate w a s  based on t h e  pro jec ted  popula t ion  
w i t h i n  50 m i l e s  of t h e  s i t e  for  t h e  year  2020. 

To r igo rous ly  e s t a b l i s h  a r e a l i s t i c  annual  r i s k ,  t he  c a l c u l a t e d  doses  i n  
Table 7.2 would have t o  be  m u l t i p l i e d  by e s t i a a t e d  p r o b a b i i i t i e s .  The 
even t s  i n  Classes 1 and 2 r ep resen t  occurrences which are a n t i c i p a t e d  
dur ing  p l a n t  ope ra t ions ;  and t h e i r  consequences, which arc very  s m a l l ,  
are considered w i t h i n  t h e  framework of r o u t i n e  e f f l u e n t s  from t h e  p l a n t .  
Except f o r  a l i m i t e d  amount of f u e l  f a i l u r e s  and some steam gene ra to r  
leakage,  rhe  even t s  i n  Classes 3 through 5 are not  a n t i c i p a t e d  dur ing  
p l a n t  ope ra t ion ;  bu t  even t s  of t h i s  t ype  could occur  sometime dur ing  t h e  
40-year p l a n t  l i f e t i m e .  Accidents i n  Classes G and 7 and small a c c i d e n t s  
i n  Class S are of similar o r  lower p r o b a b i l i t y  than a c c i d e n t s  i n  Classes 3 
t h o u g h  5, bu t  they are s t i l l  poss ib l e .  The p r o b a b i l i t y  of occurrence of 
l a r g e  Class 8 a c c i d e n t s  is very s m a l l .  Therefcre ,  when t h e  consequences 
i n d i c a t e d  i n  Table  7.2 are weighted by p r o b a b i l i t i e s ,  :he environmental  
r i s k  i s  very  low. The pos tu l a t ed  occurrences i n  Class 9 invo lve  sequences 
of success ive  f a i l u r e s  more seve re  than  those  requi red  t o  be  considered 
i n  t h e  des ign  bases  of p r o t e c t i o n  systems and engineered s a f e t y  f e a t u r e s .  
Thei r  consequences could be severe. However, t h e  p r c b a b i l i t y  of t h e i r  
occurrence is judged so  small t h a t  t h e i r  environmental  r i s k  is extremely 
low. Defense i n  depth (mul t ip l e  p h y s i c a l  b a r r i e r s ) ,  q u a l i t y  a s su rance  
fox des ign ,  xanufac tu re  and ope ra t ion ,  continued s u r v e i l l a n c e  and t e s t i n g ,  
and conse rva t ive  des ign  are a l l  app l i ed  t o  provj-de and main ta in  a h igh  
degree  of assurance  t h a t  p o t e n t i a l  a c c i d e n t s  i n  t h i s  class are, and w i l l  
remain, s u f f i c i e n t l y  s m a l l  i n  p r o b a b i l i t y  t h a t  t h e  environmental  r i s k  i c  
extremely low. 

The AEC is c u r r e n t l y  performing a s tudy  r o  assess more q u a n t i t a t i v e l y  
t h e s e  r i s k s .  The i n i t i a l  r e s u l t s  of t h e s e  e f f o r t s  are expected t o  b e  
a v a i l a b l e  i n  1974. This  s tudy  is c a l l e d  t h e  Reactor S a i e t y  Study and i s  
an  e f f o r t  t o  develop real is t ic  d a t a  09 t h e  p r o b a b i l i t i e s  and sequences of 
a c c i d e n t s  i n  water cooled power r e a c t o r s ,  t n  order  t o  improve t h e  q u a n t i f i -  
c a t i o n  of a v a i l a b l e  knowledge r e l a t e d  t o  nuclear r e a c t o r  a c c i d e n t s  proba- 
b i l i t i e s .  The Commission has  organized a s p e c i a l  group of about  50 
s p e c i a l i s t s  under t h e  d i r e c t i o n  of P ro fes so r  Norman Rasmussen of KIT t o  
conduct t h e  s tudy .  
and descr ibed  I n  correspondence w i t h  EPA which has been placed i n  t h e  
A E C  Pub l i c  Document Room ( l e t t e r ,  Doub t o  Dominick, da ted  June  5 ,  1973). 

The scope.oE t h e  s tudy  has  been d i scussed  w i t h  EPA 

As wi th  a l l  new informat ion  developed which might have an e f f e c t  on t h e  
h e a l t h  and safety of t h e  p u b l i c ,  t h e  r e s u l t s  of these s t u d i e s  w i l l  be  made 
pub l i c  and would be  assessed on a t imely  b a s i s  w i t h i n  t h e  r e g u l a t o r y  proceL.s 
on g e n e r i c  o r  s p e c i f i c  bases  as may be warranted.  
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TABLE 7.2 Summary of Radiological Consequences of Postulated Accidents' 
~ _ _ I  

E s t i m a t e d  
Es t i ma t e d  Dose t o  
F r a c t i o n  of Popul a ti on 
10 CFR P a r t  20 i n  50-mile 
L i m i t  a t  S i t e  Rad1 u s ,  

C l a s s  Even t Boundary man-rem 

1.0 Trivial incidents 3 1  3 1  

2.0 Small releases outside 
containment 

3.0 Radwaste system failures 

3.1 Equipment leakage or mal- 
function 

3.2 Release of waste gas 

3.3 Relecse of liquid waste 

storage tank contents 

storage tank contents 

4.0 Fission products to primary 
system (BWR) 

5.0 Fission products to primary 
and secondary systems (PWR) 

5.1 FJel cladding defects and 

5 . 2  Off-design transients that 
steam-generator leaks 

indL-o- fuel failure above 
those expected and steam- 
generator leak 

0.035 

0.14 

0.004 

N. A. 

3 1  

CO. 001 

3.3 

13 .O  

0.35 

N. A. 

3 1  

<0.1 

5.3 Steam-generator tube rupture 0.047 4.4 
~~ ~~~ 

The doses c a l c u l a t e d  a s  c o n s e q u e n c e s  of the p o s t u l a t e d  a c c i d e n t s  a r e  
based  on a i r b o r n e  t r a n s p o r t  of r a d i o a c t i v e  n n t e r i a l s  r e s u l t i n g  i n  both 
a direct and a n  i n h a l a t i o n  dose. Our e v a l u a t i o n  of the a c c i d e n t  doses 
assumes  that the a p p l i c a n t ' s  e n v i r o n m e n t a l  m o n i t o r i n g  program and 
a p p r o p r i a t e  a d d i t i o n a l  m o n i t o r i n g  ( w h i c h  c x l d  be i n i t i a t e d  s u b s e q u e n t  
t o  a l i q u i d  r e l e a s e  incident  d e t e c t e d  b y  i n - p l a n t  m o n i t o r i n g )  would 
detect the p r e s e n c e  of r a d i o a c t i v i t y  i n  the environment i n  a t i m e l y  
manner s u c h  t h a t  r e m e d i a l  a c t i o n  could be t a k e n  if n e c e s s a r y  t o  limit 
exposure f r o m  other p o t e n t i a l  pa thways  t o  mn.  

or the e q u i v a l e n t  dose to  an o r g a n .  

for  routine effluents (< . e .>  5 mrem per year t o  the whole body frcm 
ei ther  gaseous or liquid e f f luen t s ) .  

2 R e p r e s e n t s  the c a l c u l a t e d  f r a c t i o n  of a whole body  dose o f  500 mrem, 

31"hese releases awe expected t o  be i n  accord w i t h  proposed Append& I 
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TABLE 7 . 2  (Cont'd) 

Class Event 

~~ 

E s t i m a t e d  
E s t  i ma t ed Dose t o  
F r a c t i o n  of Popul a t i on 
10 CFR Part 20 i n  50-mile 
L i m i t  a t  S i  t e  R a d i u s ,  
Boundar y2 man - r e m  

6.0  

6 . 1  

6.2 

7.0 

7 . 1  

7.2 

7 .3  

8.0 

8.1 

8. l (a)  

8.2(a) 

8 .2(b)  

8.3(a) 

8 .3 (b)  

Refuel ing a c c i d e n t s  

Fuel  bundle drop 0.007 

Heavy o b j e c t  drop onto  0.13 
f u e l  i n  c c r e  

Spent f u e l  handl ing 
acc iden t  

Fuel assembly drop i n  
f u e l  rack 

Heavy o b j e c t  drop onto  
f u e l  rack  

Fuel cask  drczp 

Accident i n i t i a t i o n  e v e n t s  
considered i n  design b a s i s  
eva lua t ion  i n  t h e  SAR 

Loss-of-coolant acc iden t  

Small b reak  

Large break 

0.005 

0,019 

N. A.  

0.083 
0.066 

Break i n  instrument  l i n e  N. A. 
from primary system t h a t  
p e n e t r a t e s  t h e  containmect 

Rod e j e c t i o n  acc iden t  (PWR) 0.007 

Rod drop acc iden t  (BWR) N. A. 

Steamline breaks (PWR's) 
o u t s i d e  containment) 

S m a l l  break <o . O O l  

0.69 

1 2  .o 

0.44 

1 . 7  

N. A.  

14.0 

22  .o 
N.  A. 

2.2  

N. A. 

<o. 1 
Large break CO. 001 CO.1 

Steamline break (BWR) N. A. N. A. 
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Table 7 .2  i n d i c a t e s  t h a t  t h e  r e a l i s t i c a l l y  es t imated r a d i o l o g i c a l  conse- 
quences of t h e  pus tu l a t ed  a c c i d e n t s  would r e s u l t  i n  exposures of an assumed 
i n d i v i d u a l  a t  t h e  s i t e  boundary t o  concen t r a t ions  of r a d i o a c t i v e  materials 
t h a t  are w i t h i n  the  Maximum Permiss ib l e  Concentrat ions ( M P C )  of 10 CFR P a r t  
The t a b l e  a l s o  shows f o r  each pos tu l a t ed  acc ident  t he  est imated in t eg ra t ed  
exposure of t h e  popula t ion  wi th in  50 m i l e s  of the  p l a n t .  When considered 
wi th  t h e  p r o b a b i l i t y  of occurrence,  t h e  annual p o t e n t i a l  r a d i a t i o n  exposure 
of t h e  popula t ion  from a l l  t h e  pos tu l a t ed  acc iden t s  is a s m a l l  f r a c t i o n  of 
t h e  annual  exposure from n a t u r a l  background r a d i a t i o n  and, i n  f a c t ,  is w e l l  
w i t h i n  n a t u r a l l y  occur r ing  v a r i a t i o n s  i n  t h e  n z t u r a l  background. I t  i s  con- 
cluded from t h e  r e s u l t s  of t h e  r e a l i s t i c  a n a l y s i s  t h a t  t h e  environmental  
r i s k s  due t o  pos tu l a t ed  r a d i o l o g i c a l  a c c i d e n t s  are exceedingly s m a l l .  

7.2 TRANSPCRTATION ACCIDENTS INVOLVING RADIOACTIVE MATERIALS 

As discussed  i n  Sect. 5.3.2.4, t h e  Commission's s t a f f  has r e c e n t l y  
completed an a n a l y s i s  of t h e  poterlt-lal impac t  on t h e  environment of 
t r a n s p o r t i n g  f u e l  and s o l i d  r a d i o a c t i v e  wastes f o r  nuc lear  power p l a n t s  
under e x i s t i n g  r egu la t ions .  The r e s u l t s  of t h i s  a n a l y s i s  were published 
i n  a r e p o r t  e n t i t l e d  "Environmental Survey of T ranspor t a t ion  of Radio- 
a c t i v e  Materials t o  and from Nuclear Power P lan t s , "  dated December 1972.  
The r e p o r t  con ta ins  an a n a l y s i s  of t h e  p r o b a b i l i t i e s  of occurrences of 
a c c i d e n t s  and t h e  expected consequences of such acc iden t s ,  as w e l l  as 
t h e  p o t e n t i a l  exposures t o  t r a n s p o r t  workers and t h e  gene ra l  pub l i c  
under normal cond i t ions  of t r a n s p o r t .  

For t h e  B e l l e f o n t e  Nuclear P l a n t ,  t h e  c h a r a c t e r i s t i c s  of t h e  r e a c t o r  
f u e l  and wastes and t h e  cond i t ions  of t r a n s p o r t  f o r  the  f u e l  and waste 
f a l l  w i t h i n  t h e  scope of t h e  Environmental Survey of Transpor ta t ion .  
The i n i t i a l  f u e l  supply f o r  each of t h e  Be l l e fon te  u n i t s  w i l l  be  sup- 
p l i e d  by Babcox & Wilcax. A t  p re sen t ,  t h e  Babcox & Wilcox f a b r i c a t i o n  
f a c i l i t i e s  are loca ted  i n  Lynchburg, V i rg in i a .  P,e new f u e l  elements 
w i l l  be  shipped approximately 375 m i l e s  from t h e  f a b r i c a t i o n  p l a n t  t o  
t h e  s i te  by t ruck .  

Each u n i t  of t h e  Be l l e fon te  Nuclear P l a n t  w i l l  r ep l ace  about 68 of 
t h e  205 f u e l  assembl ies  each year .  It is assumed t h a t  spent  f u e l  
elements w i l l  be shipped from t h e  s i te  by r a i l  t o  t h e  Al l i ed  Gulf 
Nuclear Se rv ices  Reprocessing P lan t  i n  Barnwell, South Caro l ina .  The 
shipping d i s t a n c e  (about 425 miles )  is wi th in  t h e  1000 m i l e s  used as 
a b a s i s  f o r  a n a l y s i s  i n  t h e  survey. 

It is assumed t h a t  s o l i d  r a d i o a c t i v e  wastes w i l l  be shipped by t ruck  
t o  t h e  Nuclear Engineering Company f a c i l i t y  i n  Morehead, Kentucky. 
This  w i l l  involve  approximately 25 shipments per  year  f o r  both u n i t s .  
The d i s t a n c e  (about 400 miles) is w i t h i n  t h e  1000 miles used as a b a s i s  
for a n a l y s i s  i n  t h e  s u v e y .  
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In accordance wi th  the  proposed amendment (Sect. F) t o  Appendix D of 
10 CFR Part 50, publ ished on February 5 ,  1973, and t h e  subsequent 
rule-making h e a r i n g s ,  Table 7.3 summarizes the  environmental  impact 
of a c c i d e n t s  du r ing  t r a n s p c r t a t i o n  of f u z l  and waste t o  and from 
t h e  p l a n t c  (Normal c o n d i t i o n s  of t r a n s p o r t  were summarized i n  
Table 5.5.) 

TABLE 7.3 Environmental Impact of Accider.ts during Transpor t a t ion  
of Fuel  and Waste t o  and from the Be l l e fon te  Nuclear P l a n t  

Aspect Environniental R i s k  

Radio log ica l  e f f e c t s  S m a l l  

Common (nonrad io log ica l )  causes  1 f a t a l  i n j u r y  i n  100 y e a r s ;  
1 n m f a t a l  i n j u r y  i n  10 y e a r s ;  
$475 proper ty  damage per  yea r  
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8. IMPLICATIONS OF THE PROJECT 

8.1 THE REQUIREMENT FOR POWER 

This  s e c t i o n  of t he  Environmental Statement conta ins  an eva lua t ion  of 
whether t he  equiva len t  power production l e v e l  of the  Bel le fonte  Nuclear 
P lan t  (2340 MWe) is required by TVA a t  a given t i m e  i n  the  f u t u r e .  
Included i n  our  eva lua t ion  of t he  c h a r a c t e r i s t i c s  of t he  TVA system were 
power requirements consider ing p a s t  and projected load growth, s e r v i c e  
area, reserve margins, and the  r e l i a b i l i t y  of the  t o t a l  power system 
as w e l l  as r eg iona l  r e l a t i o n s h i p s  involving reg iona l  in te rconnec t ions  and 
r e l i a b i l i t y  f a c t o r s .  

8.1.1 Descr ip t ion  of t he  TVA System 

8.1.1.1 Applicant ' s  System and Service Area 

The T V A w a s  e s t a b l i s h e d  t o  develop t h e  Tennessee River system and t o  assist 
i n  t h e  development of o the r  resources  of the  Tennessee Valley and adjoining 
areas. P a r t  of t h i s  development program was t h e  generat ion,  transmissio'i,  
and sale of electric power. TVA supp l i e s  t h e  electric power needs of an 
area of 80,000 square miles covering p r a c t i c a l l y  a l l  of Tennessee 
( p r i n c i p a l  except ion being Kingsport) ,  and por t ions  of southwestern 
Kentucky, no r theas t e rn  Miss i s s ipp i ,  nor thern  Alabama and Georgia, and 
s m a l l  s e c t i o n s  of North Carol ina and Virg in ia .  This s e r v i c e  a r e a  has  
a t o t a l  populat ion of about s i x  m i l l i o n  people. 

TVA is pr imar i ly  a wholesaler of e l e c t r i c  pcwer t o  th ree  major groups of 
customers1: 
served i n d u s t r i e s ,  and 3) d i r e c t l y  served Federal  agencies.  The f i r s t  
group of customers i m l u d e s  150 municipals and 10 cooperat ives .  Among 
these  are municipal systems such as Chattanooga, Huntsv i l le ,  Knoxville,  
Memphis, Murfreesboro, Nashvi l le ,  and Scot tsboro and among t h e  cooperat ive 
systems are t h e  Appalachian, North Alabama, and Sand Mountain E l e c t r i c  
Cooperatives. 
ALCOA, Amoco Chemicals Corp., Armour & Co., B.F. Goodrich Co., Consolidated 
Aluminum Corp., Diamond Alka l i  Co., General Analine & Film Corp., 
Monsanto Chemical Co., Olin Mathieson Chemical Corp., Pennsal t  Chemicals 
Corp., Revere Copper and Brass, Inc . ,  Tennessee Corp., Texas Eas te rn  
Transmission Corp., and Union Carbide Corp . The Federal  agencies  
served d i r e c t l y  by TVA include The Marshall  Space F1 ,ht  Center of NASA 
a t  Huntsv i l le ,  Alabama, t he  Arnold Engineering Development Center of t h e  
A i r  Force at  Tullahoma, Tennessee, and a l l  of t h e  e lectr ical  requirements 
of t h e  AEC f o r  i t s  p!.ants a t  Oak Ridge and more than one-half of t he  
electrical  power requirements of i t s  Paducah, Kentucky, p l a n t s .  

1) l o c a l  municipal and r u r a l  e lectr ic  coopera t ives ,  2) d i r e c t l y  

Among t h e  46 i n d u s t r i a l  companies served d i r e c t l y  are 
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The Federa l  Power Commission has des igna ted  the  TVA system a s  Power Supply 
Area 20 and l is ts  t h e  major geographica l  e l e c t r i c  load c e n t e r s  on t h e  TVA 
system as Memphis, Nashv i l l e ,  Columbia, Chattanooga, Knoxville -- a l l  i n  
Tennessee -- and Paducah, Kentucky, and Hun t sv i l l e ,  Alabama. Figure 8 .1  
d i s p l a y s  t h e  s e r v i c e  area of the  TVA system along with the  major c i t i e s ,  
load c e n t e r s ,  and t ransmiss ion  in t e rconnec t ions  w i t h  o the r  systems. 

8.1.1.2 Regional Re la t ionsh ips  

TVA i s  a member of t he  Southeastern E l e c t r i c  R e l i a b i l i t y  Council  (SERC), 
which w a s  e s t a b l i s h e d  i n  January 1970 as one of t he  n ine  members of t he  
Nat iona l  E l e c t r i c  R e l i a b i l i t y  Council (NERC). The purpose of NERC is t o  
e n c o u a g e  improvement i n  the  covrd ina t ion  of bulk e l e c t r i c  power systems 
a t  both  t h e  n a t i o n a l  and r eg iona l  l e v e l s .  

The SERC Region is bordered by o the r  NERC members as fol lows:  1 )  on 
t h e  n o r t h e a s t e r n  perimeter Sy t h e  Mid-Atlantic Area Coordination Group 
( W C ) ,  2) on t h e  no r the rn  border by t h e  East Cent ra l  Area g e l i a b i l i t y  
Coordinat ion Agreement (ECAR) , 3)  on t h e  northwestern corner  by the  Piid- 
America I n t e r p o o l  Network (MAIN), and 4 )  on t h e  western border  by the  
Southwest Power Pool (SPP). Figure 8.2 shows the  SERC Region subdivided 
i n t o  t h e  f o u r  major groups which make up t h e  t o t a l  region.  These sub- 
reg ions  are t h e  TVA system, t h e  Southern Company System, t h e  F l o r i d a  
Group, and VAGAR areas. 

It h a s  been est imated t h a t  t h e  summer peak load f o r  t h e  e n t i r e  reg ion  
w i l l  increase from 70.0 GWe i n  1973 t o  154.5 GWe i n  1982 f o r  an annual 
compound growth rate of about 9.2 p e r ~ e n t . ~  
es t imated  growth rate f o r  t he  sum of a l l  of the  NERC Regions of o n l y  7 .0  
percent  f o r  t h e  same- time period.  Based upon h i s t o r i c a l  e l e c t r i c a l  
growth t r e n d s  i n  t h e  s o u t h e a s t ,  t he  s t a f f  agrees  with t h i s  assessment 
f o r  power requirements  f o r  t h e  e a r l y  1980s by the  Southeastern E l e c t r i c  
R e l i a b i l i t y  Council .  

This compares wi th  an 

I n  order  t o  s t r eng then  e l e c t r i c a l  r e l i a b i l i t y  and develop more e f f e c t i v e  
bulk power supply systems, SERC a n t i c i p a t e s  the  development of a r a t h e r  
l a r g e  c a p a b i l i t y  f o r  i n t e r r e g i o n a l  t r a n s f e r s  of bulk power by the  198C;'s. 
These i n t e r r e g i o n a l  t r a n s f e r  c a p a b i l i t i e s  are shown on Figure 8.2 f o r  
power exchanges both  to and from t h e  SERC Region.6 
c a p a b i l i t i e s  do not  r ep resen t  f i rm  power agreements but r a t h e r  t h e  maxi- 
mum electrical  load t r a n s f e r  c a p a c i t i e s  of t h e  t ransmiss ion  f a c i l i t i e s  i n  
a normal state and optimum service cond i t ions  of t h e  t ransmiss ion  g r i d .  
Also shown in Figure  8.2 are t h e  i n t r a r e g i o n a l  power t r a n s f e r  c a p a b i l i t i e s  
among t h e  f o u r  subregions.  The in t e rconnec t ing  systems both wi th in  and 
o u t s i d e  of t h e  SERC Region w i l l  s t r eng then  t h e  r e l i a b i l i t y  of e l e c t r i c  
power supply.  

The power t r a n s f e r  
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TVA p a r t i c i p a t e s  i n  j o i n t  ope ra t ing  s t u d i e s  wi th  members of t h e  VACAR 
group, American Electric Power, and t h e  Southern Company. These s t u d i e s  
cons ider  t h e  t ransmiss ion  system in te rchange  and t r a n s f e r  c a p a b i l i t i e s  
among t h e  p a r t i c i p a t i n g  Companies, and t h e  e f f e c t s  of va r ious  s i n g l e  and 
m u l t i p l e  cont ingencies  on t h e  i n d i v i d u a l  and combined systzms of t he  
p a r t i c i p a t i n g  companies under peak load condi t ions .  Thus, t h e  planning 
of f u t u r e  gene ra t ing  and t ransmiss ion  f a c i l i t i e s  is mcre e f f e c t i v e  f o r  
a l l  p a r t i e s .  

TVA d e l i v e r s  e lzc t r ic  power over a t ransmiss ion  system of 16,000 c i r c u i t  
miles of h igh  v o l t a g e  l i n e s  and 600 s u b s t a t i o n s . *  
i n t e r c o n n e c t s  w i th  13 neighboring e l e c t r i c  u t i l i t i e s  a t  26 p o i n t s  as 
shown i n  F igu re  8.1. 

The power system 

Generat ion planning by TVA is  based on t h e  system's  peak load r equ i r e -  
ment which occurs  dur ing  t h e  win ter  months. Thus, during t h e  summer 
months t h e r e  is g e n e r a l l y  excess  genera t ing  capac i ty .  Agreements f o r  t h e  
in te rchange  of power among u t i l i t i e s  whose peaks occur i n  t h e  summEr months 
are c a l l e d  " d i v e r s i t y  in te rchange  agreements." 
ments w i t h  t h r e e  u t i l i t y  groups. I n  1965 TVA reached an tngreement wi th  
M i s s i s s i p p i  Power & Light  Company f o r  t h e  exchange of power. 
i n t e rchange  amounted t o  1800 We, b u t ,  beyinning i n  1975, t h e  d i v e r s i t y  
in te rchange  agreement w i l l  be  reduced t o  1500 MWe. I n  a d d i t i o n ,  agree- 
ments have been reached wi th  t h e  Southern Company f o r  300 MWe and t h e  
I l l i n o i s - M i s s o u r i  Group f o r  260 MWe of in te rchange  power. This  means 
t h a t  TVA w i l l  r e c e i v e  2060 MWe of power during its winter  peaking season 
i n  exchange f o r  t h e  same amount of power being suppl ied t o  t h e  coope ra t ive  
groups dur ing  t h e  summer months. This  in te rchange  power of 2060 MWe is  
considered by TVA t o  be f i rm genera t ing  capac i ty  during i t s  peak season 
and is accounted f o r  i n  t h a t  manner i n  a l l  genera t ion  planning s t u d i e s .  

TVA has  in te rchange  agree- 

I n  1972 t h i s  

8.1.2 P a s t  and P ro jec t ed  Load Growth 

The TVA peak load  i n  f i s c a l  1973 occurred on January 1 2  a t  8 a.m.  when 
a demand of 18,888 MWe w a s  m e t  by t h e  system. A t  t h e  t i m e  of t h i s  peak 
load ,  t h e  a p p l i c a n t  had 19,253 MWe of i n s t a l l e d  genera t ing  c a p a c i t y  
which included 15,331MWe of thermal e lectr ic  power p l a n t s  and 3922 
MWe of h y d r o e l e c t r i c  ~ a p a c i t y . ~  The h i s t o r i c a l  load d a t a  are shown 
i n  Table 8.1. The a p p l i c a n t ' s  win ter  peak load increased from 9.6 GWe 
i n  1960 t o  16.8 We i n  1970 f o r  an annual  compound growth rate of 
5.7 percent .  However, from 1970 through 1972, t h e  win ter  peak load on 
t h e  system d i d  n o t  i n c r e a s e  but  decreased s l i g h t l y  from 16.8 GWe i n  1970 
t o  16.7 GWe i n  1972. This s l a c k  i n  demand w a s  mainly a t t r i b u t a b l e  t o  
v a r i a t i o n s  from normal weather cond i t ions .  l o  
w a s  t h e  reduced requirements by t h e  

A less s i g n i f i c a n t  f a c t o r  
gaseous d i f f u s i o n  p l a n t s  of t h e  AEC 



a TULE 8.1. Histor ical  Load Data f o r  t h e  TVA System, 1960-1973 
( A l l  f i g u r e s  are rounded t o  t h e  n e a r e s t  t e n t h  of a g igawat t ,  except  as noted)  

E n e r g y  
C 

Load Load d e P o w e r  Supplied P o w e r  R e c e i v e d  P e a k  L o a 2  
Fiscal  t o  from S e r v e d  by Dependable Reserve Naryin (Billions Factor 
Y e a r  Peak L o a 8  Others Others TVA Capacity % of kWh) % 

1960 
1961 
1962 
1963 
1964 
19 65 
1966 
1967 
1968 
1969 
19 70 
1.9 7 1  
19 72 
1973 

9.6 
10.3 
10.9 
12 .1  
12.2 
12.8 
14.3 
14.6 
15.3 
15  .O 
16.8 
16 .7  
16.7 
18.9 

0 
0 
0 . 3  
0 
0 
0 
0 .2  
0.6 
0.2 
0.7 
0.5 
0 . 2  
0.6 
0 

0 
0 
0 
0 . 3  
0.0 
0 .5  
0.2 
0 . 5  
1.5 
2 . 1  
2 .o 
1 .9  
2 . 7  
2 . 4  

9.6 
10 .3  
11.2 
11.8 
1 2 . 2  
1 2 . 3  
1 4 . 3  
14.7 
13.5 
13.6 
15 .3  
15 .1  
14.5 
16.5 

1 1 . 7  
1 1 . 7  
12.2 
12.4 
13.8 
14.6 
16.1 
16.2 
17  .O 
1 7 . 1  
1 7 . 1  
18.3 
18.6 
19.2 

2 . 1  21.3 
1.4 13 .2  
1.0 9.0 
0 I. 5 4.5 
1.5 12.3 
2.3 18.8 
1 .8  12.8 
1 . 4  9 . 8  
3.0 21.9 
3.5 25.8 
1 .8  1 2 . 2  
3 . 2  2 1 . 3  
4 . 1  28.2 
2 .? 16.5 

65.5 77.5 
66.7 7 3 . 7  
67.3 70.5 
7 1 . 2  67 .O 
76.4 71.4 
7 7 . 2  08.9 
84.8 67.9 
91 .1  71.0 
95.6 71.0 
98.0 74.5 m 

101.3 68.8 
68.9 101.1 

102. lf 70.0 
115.9 73.0 

03 
I 

H i s t o r i c a l  Growth Rates, 1960-1973 
Peak load  = 5.3%, Energy load  = 4.5% 

-- 
Sources: TVA Dra f t  Environmental  S ta tement ,  B e l l e f o n t e  Nuclear P l a n t ;  Power Annual Report ,  Tennessee 
Val ley  Author i ty  , 19 72. 

a 

b y i n t e r  peak load .  

d 

e 

f 

C Inc ludes  d i v e r s i t y  in t e rchange .  

System dependable c a p a c i t y  a t  t i m e  oi system peak load .  

Pe rcen t  r e s e r v e  based on load  se rved  by TVA (peak load  less n e t  power r ece ived) .  

S t a f f  estimate based on ?O percen t  l oad  f a c t o r .  
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a t  Paducah and Oak Ridge. However, t h e  AEC demand is  e s t ima ted  t o  
i n c r e a s e  from 1.94 GWe i n  1973 LO 2.34 GWe i n  1974, 2.96 GWe i n  1975 
and 1976, and 3.16 BWe by 1977. l '  Addi t iona l  power is needed by t h e  
XEC a i  t h e  gaseous d i f f u s i o n  p l a n t s  t o  s a t i s f y  t h e  growisg requi rements  
f o r  enr iched  uranium f o r  nuc lear  power p l a n t s  i n  t h i s  n a t i o n  and 
f o r e i g n  c o u n t r i e s .  1 2  

Estimates of f u t u r e  e l e c t r i c a l  l oads  on t h e  TVA system are prepared by 
t h e  a p p l i c a n t  cons ider ing  p a s t  load  t r e n d s  along with f a c t o r s  which may 
have an impact on f u t u r e  growth. Electrical  f o r e c a s t s  are made by type  
of s e r v i c e  ca tegory  such as r e s i d e n t i a l ,  commercial, i n d u s t r i a l ,  and 
Fede ra l  agency l o a d s  f o r  s e v e r a l  geographica l  reg ions  wi th in  t h e  TVA 
s y s t e m .  Each of t h e s e  categcjr ies  is i n d i v i d u a l l y  examined w i t h  consider-  
a t icn g iven  t o  f a c t o r s  which i n f l u e n c e  t h e i r  demand f o r  e l e c t r i c i t y .  For 
example, r e s i d e n t i a l  demand f o r  e l e c t r i c i t y  i s  based on f a c t o r s  such as 
popu la t ion ,  number of households,  customers per household, s a c u r a t i o n  of 
app l i cances ,  and annual  uses  of appl iances .  The o t h e r  classes of s e r v i c e  
c a t e g o r i e s  are s i m i l a r l y  analyzed u s i n g  t h e  a p p r o p r i a t e  f a c t o r s  t o  a r r i v e  
a t  a t o t a l  demand f o r  e l e c t r i c i t y  on t h e  TVA system i n  t h e  f u t u r e .  

Consider ing t h e  increased  AEC demand, TVA is  p r o j e c t i n g  a growth rate 
of 6 .1  p e r c e n t  f o r  i t s  2eak load between 1970 and 1575. This  estimate 
is  c o n s i s t e n t  w i th  t h e  FPC p r o j e c t i o n  f o r  TVk of 7 . 1  percent .  1 3  From 
1976 through 1980, TVA, as shown i n  Table  8.2, has  p ro jec t ed  a win te r  
peak demand i n c r e a s e  of 5.3 percent  p e r  yea r  from 23.7 GWe i n  1976 t o  
29.3 GWe i n  1980. The b?C has e s t ima ted  t h a t  t h e  growth rate of t h e  TVA 
system dur ing  t h i s  same t i m e  per iod would be 6.5 percent13 wh i l e  SERC has  
es t imated  a growth rate of about 5,2 percen t .  l 4  
of p ro jec t ed  growth rates shown by TVA, FPC, and SERC, arid a l s o  t h e  
adequacy of TVA's  f o r e c a s t i n g  methodology, t h e  s t a f f  concludes t h a t  t h e  
p r o j e c t i o n s  of t h e  win te r  peak loads  f o r  TVA, as shown i n  Table 8 . 2 ,  3re 
reasonably accu ra t e .  

With t h e  similari t ies 

The energy load  (kWh) on t h e  a p p l i c a n t ' s  system has not  grown as f a s t  as 
t h e  peak load .  Between 1960 and 1970, t h e  energy load inc reased  a t  an 
annual  compound growth ra te  of on ly  4 . 4  percent  whi le  t h e  peak load in-  
c reased  a t  5.7 percent  per  year .  S i m i l a r l y ,  t h e  energy load J s  p ro j ec t ed  
to  grow e t  a rate of only 6 .3  percent  dur ing  t h e  1370-1975 per iod  and 4 , 9  
percent  from 1976 t o  1980. As mentioned earlier,  t h e  win te r  pezk load 
is f o r e c a s t  t o  i n c r e a s e  at  rates of 6 . 1  percent  and 5.3 percen t  f o r  
t h e s e  time pe r iods ,  r e s p e c t i v e l y .  The e f f e c t  of t hese  d i s p a r i t i e s  i n  
growth rates would b e  a decrease  i n  the system load f a c t o r  from 70.0 
percent  i n  1972 t o  b5.6 percent  by 1980. While t h i s  t rend  of a decreas ing  
annual  load f a c t o r  i n d i c a t e s  a less e f f i c i e n t  u t i l i z a t i o n  of gene ra t ing  
capac i ty  and a g r e a t e r  need f o r  peaking capac i ty ,  the TVA h a d  f a c t o r  
is s t l l l  cons iderably  h igher  than the 1972 national average of 62.4 
percent .  15 



a TABLE 8.2. P r o j e c t e d  Load Data f o r  t h e  TVA System, 1974-1982 
( A l l  f i g u r e s  are r.wnded t o  t h e  n e a r e s t  t e n t h  of a gigawat t ,  except  as noted)  

Energy 
L o a d  Load 

Fiscal D i v e r s i t y  served &?pen dab1 ec Reserve Marg.in (Bi 11 i ons Fac tor  d 
peak ma$ 

Year Peak ma$ Interchange b y  TVA Capacity % of kWb) % 

19 74 
19 75 
19 76 
1977 
1978 
19 79 
19 80 
19 81 
1982 

20.8 
22.6 
23.7 
25.2 
26.4 
27.8 
29.3 
31.0 
32.6 

2.4 
2 . 1  
2 . 1  
2 . 1  
2 . 1  
2 . 1  
2 . 1  
2 . 1  
2 .1  

18.4 
20.5 
21.6 
2 3 . 1  
24.3 
25.7 
27.2 
28.9 
30.6 

23.0 
25.4 
27.4 
28.5 
28.5 
30.9 
32 .O 
34.4 
36.8 

4.6 24.9 
4.9 24.2 
5 .8  26.7 
5.4 23.5 
4.2 17.2 
5.2 20.1 
4.8 17.6 
5.5 19 .o 
6.2 20.3 

P r o j e c t e d  Growth Rates, 1974-1982 
Peak load  = 5.8%, Energy load  = 4.9% 

130.8 
1 3 7 . 2  
145.2 
151.7 
158.6 
166.0 
174.2 
181.4 
189.2 

67.7 
66.9 
67.5 
66.5 
66 .1  
65.8 
65.6 
65.0 
64.7 

OD 
I 
OD 

a 

bWinter peak load .  

dPercent  reserve Lased on load  se rved  by TVA (peak load  less n e t  power r ece ived) .  

Source: TVA Draf t  Environmental  Statement ,  B e l l e f o n t e  Nuclear P l a n t .  

System Dependable Capaci ty  a t  t i m e  of system peak load .  C 
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Not e x p l i c i t l y  included i n  t h e  W A  estimates of peak load and year ly  
energy demands are many of the  explanatory va r i ab le s  f requent ly  incorporated 
i n  econometric analyses .  These include the  p r i ce  of e l e c t r i c i t y ,  t h e  p r i c e  
of a l t e ‘ m a t i v e  energy sources such as n a t u r a l  gas and o i l ,  population, 
incone, and t h e  p r i c e  of appliances.  A t  the  present  time, t h e r e  is much 
controversy regarding the  p r i ce  e las t ic i ty  of e l e c t r f c i t y  which measures 
the  s e n s i t i v i t y  of e l e c t r i c i t y  demand t o  changes i n  its price. 
has  p a r t i c u l a r  re levance t o  the  TVA system because TVA’s average p r i c e  t o  
consumers has increased 62.4 percent between 1967 and March 1973. 
study performed by TVA, i t  w a s  concluded t h a t  pr ice  increases  have caused 
l i t t l e ,  i f  any, slow down i n  r e s i d e n t i a l  consumption of e l e c t r i c i t y . 1 6  
Al t e rna t ive ly ,  t h e r e  have been o the r  models developed which suggest t h a t  
on a n a t i o n a l  b a s i s ,  e l e c t r i c i t y  demand is q u i t e  responsive t o  pr ice .  
One model i n  t h i s  area derived p r i c e  elasticities of -1.3, -1.5, and 
-1.7 f o r  r e s i d e n t i a l ,  commercial, and i n d u s t r i a l  customers respective1y.l’  
It should be noted however t h a t  these  c o n s t i t u t e  long-run adjustments t o  
p r i c e  and would take many years  t o  be f u l l y  r e f l e c t e d  i n  the  projected 
growth rate of e l e c t r i c l t y  consumption. 

This value 

In a 

Application of econometric analyses  t o  a region t h a t  i n t e r a c t s  na t iona l ly  
r equ i r e s  a number of e m p i r i c a l l y  developed constants .  There is uncer ta in ty  
among i n v e s t i g a t o r s  on t he  value of these  constants .  The s t a f f  has not  
made an econometric ana lys i s  and u n t i l  t he  r e l a t ionsh ips  are more uni- 
formly accepted, the estimates of f u t u r e  electrical demands f o r  ind iv idua l  
u t i l i t i e s  must be based on p a s t  methods of ana lys i s ,  which conta in  most 
of the  econometric f a c t o r s  i n  an i m p l i c i t  form. 

The flow of energy from t h e  TVA system t o  its customers is shown i n  
Fig. 8.3 f o r  1960 and 1972. The s i g n i f i c a n t  changes which have occurred 
t o  the  
period 

1. 

2. 

3. 

4. 

5 .  

6 .  

electrical energy flow p a t t e r n  of the  TVA system during t h a t  time 
a r e  : 

A lesser r e l i a n c e  on hydroe lec t r i c  generat ing capaci ty .  

An increased me of steam electric pover generation which 
compensates for the  lack  of hydroe lec t r ic  growth. 

The emergence of gas turb ines  f o r  peaking energy i n  1972. 

A s i g n i f i c a n t  decrease i n  demand f o r  e l e c t r i c i t y  by f e d e r a l  
agencies.  

A s i g n i f i c a n t  growth i n  the  sales of e l e c t r i c i t y  t o  mun ic ipa l i t i e s  
and cooperatives.  

A g r e a t e r  u t i l i z a t i o n  of d i v e r s i t y  interchange agreements. 
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Whlle these  flow p a t t e r n s  may change somewhat i n  t h e  yea r s  ahead, t h e  
a p p l i c a n t ' s  major demands w i l l  cont inue  t o  be from m u n i c i p a l i t i e s  and 
coopera t ives ,  f e d e r a l  agenc ie s ,  and d i r e c c l y  served indus t ry .  

8 . 1 . 3  H i s t o r i c a l  and Planned System Capab i l i t y  

A t  t h e  end of f i s c a l  1972, t h e  TVA system, which inc ludes  l ea sed  
f a c i l i t i e s  and Corps of Engineer 's  dams, had a t o t a l  i n s t a l l e d  c a p a c i t y  
of about  20.0 GWe. This  included 49 h y d r o e l e c t r i c  p l a n t s  t o t a l i n g  about 
4.4 GWe of gene ra t ing  capac i ty ,  11 coa l - f i r ed  p l a n t s  r a t e d  a t  approximately 
15.1 GWe, and 28 gas  t u r b i n e  u n i t s  wi th  a t o t a l  capac i ty  of n e a r l y  1.1 GWe. 
Table 8.3 shows t h e  gene ra t ing  u n i t s  t h a t  are under cons t ruc t ion  or planned 
by t h e  a p p l i c a n t  through 1982. The sum t o t a l  of t h e  r a t i n g s  of t h e s e  u n i t s  
r e p r e s e n t s  about  19 GWe of new genera t ing  capac i ty .  

O f  t h e  14 GWe proposed t o  be  i n s t a l l e d  between now and 1980, about 1.4 GWe 
i s  planned t o  be e i t h e r  pumped s t o r a g e  o r  convent ional  hydro. Of t h e  
e x i s t i n g  h y d r o e l e c t r i c  capac i ty ,  about th ree- four ths  o r  3.3 We is used 
f o r  peaking duty.  l 8  Combining t h e  1 .4  GWe of proposed hydro wi th  t h e  
3.3 GWe of e x i s t i n g  hydro and t h e  1.1 GWe of gas  t u r b i n e  capac i ty  would 
provide TVA wi th  5.8 GWe of peaking c a p a c i t y  by 1980. This peaking 
capac i ty  w i l l  r e p r e s e n t  more than 18 pe rcen t  of t he  a p p l i c a n t ' s  i n s t a l l e d  
gene ra t ing  capac i ty  a t  t h a t  time. Most s t u d i e s  concerning t h e  proper mix 
between baseload and peaking capac i ty  have ind ica t ed  t h a t  15 t o  20 percent  
of a system's t o t a l  i n s t a l l e d  genera t ing  capac i ty  should be peaking 
f a c i l i t i e s . 1 9 , 2 0  This would imply t h a t  t h e  app l i can t  w i l l  have t h e  
proper  d i s t r i b u t i o n  of capac i ty  types  by 1980. However, because of t h e  
a p p l i c a n t ' s  h igh  system load f a c t o r ,  an even g r e a t e r  po r t ion  of t h e i r  
gene ra t ing  f a c i l i L i e s  should be baseload r a t h e r  than peaking. Since t h e  
a p p l i c a n t  w i l l  c e r t a i n l y  have adequate  peaking capac i ty ,  t h e  s t a f f  concludes 
t h a t  baselcad gene ra t ing  u n i t s  are t h e  appropr i a t e  choice during 
time frame f o r  t h e  TVA system. 

t h i s  

8.1.4 Reserve Margin 

The r e s e r v e  requirements  of t h e  a p p l i c a n t  are based on a p r o b a b i l i t y  
method in which a l o s s  of load should no t  occur more than one time i n  
t e n  years .  I n  o rde r  t o  provide t h i s  degree  of r e l i a b i l i t y ,  t h e  a p p l i -  
can t  estimates t h a t  a reserve margin of between 20 and 23.5 percent  i s  
requi red .  
which t h e  FPC cons ide r s  t o  be  adequate.  21 
reserve margin, t h e  a p p l i c a n t  has  considered t h e  r e l i a b i l i t y  of i n d i v i d u a l  
u n i t s  on t h e  system, t h e  s i z e  of t h e  l a r g e s t  u n i t  r e l a t i v e  t o  t h e  t o t a l  
system load ,  t h e  mix of genera t ing  capac i ty ,  p revent ive  maintenance 
schedules ,  l oad  c h a r a c t e r i s t i c s ,  and in t e rconnec t ions  wi th  o t h e r  p a r e r  
systems. 

This  r e s e r v e  margin f a l l s  w i t h i n  t h e  range of 15 t o  25 percent  
I n  determining t h e  minimum 
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TABLE 8.3. TVA Unit A d d i t i o n s  

Plant 

Expected Expect e d 
Dependable Comnerci a 1 

Unit Typea Capacity - MWe Opera ti on 

Cumber land 
Cumbe rland 

Cordell Hull 
Cordell Hull 
Cordeil Hull 

Browns Ferry 
Browns Ferry 
Browns Ferry 

Raccoon Mountain 
Raccoon Mountain 
Raccoon Mountain 
Raccoon Mountain 

Sequo yah 
Sequo yah 

Watts Bar 
Watts Bar 

Bellefonte 
Bellef onte 

Hart sville 
Hart sville 
Hartsville 
Hartsville 

1 
2 

1 
2 
3 

1 
2 
3 

1 
2 
3 
4 

1 
2 

1 
2 

1 
2 

1 
2 
3 
4 

F 
F 

H 
H 
H 

N 
N 
N 

PS 
PS 
PS 
PS 

N 
N 

N 
N 

N 
N 

N 
N 
N 
N 

1,275 
1,275 

33 
33 
34 

1,065 
1,065 
1,065 

325 
325 
325 
325 

1,125 
1, I25 

1,170 
1,170 

1,200 
1,200 

1,200 
1,200 
1,200 
1,200 

March 1973 
July 1973 

June 1973 
August 19 7 3 
November 1973 

December 1973 
July 1974 
December 1974 

November 19 74 
February 1975 
May 1975 
August 1975 

December 1975 
August 1976 

k!!rch 1978 
December 1978 

September 1979 
June 1980 

- 1981 
- 1981 
- 1982 
- 1982 

Type: F = Fossil , GT = Gas Turbine , H - Con-7entional Hydro,  
N = Nuclear, PS = Pumped Storage. 

a 
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During t h e  winter  of 1978-1979, TVA w i l l  have a reserve  margin of 20.1 
percent  as shown on Fig.  8.4 and Table 8 .2 .  The f i r s t  u n i t  of the 
proposed nuc lear  f a c i l i t y  is scheduled t o  come on-line f o r  t he  winter  peak 
load of 1979-1980. I f  t h e  u n i t  does start  up as scheduled, t h e  app l i can t ' s  
r e se rve  margin w i l l  s t i l l  decrease t o  17.6 percent  during t h a t  win ter .  
During t h e  fol lowing year of 1980-1981, t h e  second u n i t  is planned f o r  
commercial operation. a-r.3 t h i s  w i l l  i nc rease  t h e  reserve margin t o  19.0 
percent .  Without t h e  proposed genera t ing  capaci ty ,  t h e  a p p l i c a n t ' s  
r e se rve  inargin w i l l  be only 13.3 percent  during t h e  winter  of 1979-1380, 
10.9 percent  during the  winter  of 1980-81, and 12.7 percent f o r  t he  
1981-1982 season. 

The a p p l i c a n t  is i n  need of a d d i t i o n a l  generat ing capaci ty  f o r  t h e  yea r s  
between 1977 and 1982. Even with the  i n s t a l l a t i o n  of t h e  Be l l e fon te  
Nuclear S t a t i o n ,  t he  app l i can t  s t i l l  does not have s u f f i c i e n t  genera t ing  
capac i ty  t o  m e e t  i t s  des i red  r e se rve  margin during f i s c a l  years  1980 and 
1981. The s t a f f  concludes t h a t  t h e  a d d i t i o n a l  capac i ty  proposed by t h e  
app l i can t  i s  j u s t i f i e d  i n  order  t o  contiriue t o  supply r e l i a b l e  electric 
service. 

8.1.5 The Impact of Energy Conservation and Subs t i t u t ion  on Need f o r  
Power 

Recent energy shor tages  have focused t h e  Nation's a t t e n t i o n  on t h e  
importance of energy conservat ion as w e l l  as measures t o  inc rease  t h e  
supply of a l t e r n a t i v e  energy sources .  The need t o  conserve energy and 
t o  promote s u b s t i t u t i o n  of o t h e r  energy sources  f o r  o i l  and gas  have 
beer, recommended by the  Report t o  t h e  Pres ident  on t h e  Nation's Energy 
Future  as major e f f o r t s  i n  regaining n a t i o n a l  energy se l f - su f f i c i ency  
by 1980.22 

I n  assess ing  t h e  growth in  TVA's electr ical  energy demand over the next 
f i v e  t o  e i g h t  years  w e  recognize t h a t  while  t he  aggregate  impact of 
conservat ion measures w i l l  tend t o  reduce f u t u r e  demand, t h e  s u b s t i t u t i o n  
by u l t i m a t e  consumers of e lectr ical  energy f o r  o i l  and gas as f u e l s  w i l l  
s t imu la t e  demand, thus  c o m t e r a c t i n g  i n  whole o r  i n  p a r t  t h e  sav ings  in 
e l e c t r i c i t y  brought about by conservat ion e f f o r t s .  

While important conservat ion measires are r a t h e r  quickly adopted, t h e  
consumer s u b s t i t u t i o n  of electrical  energy f o r  f u e l s  such as o i l  o r  gas  
takes  s e v e r a l  yea r s  t o  r e s u l t  i n  a s u b s t a n t i a l  upward impact on t h e  need 
f o r  power. We expect t h a t  t h e  consumer's concern over t he  f u t u r e  ava i l -  
a b i l i t y  of o i l  or gas  as an energy a l t e r n a t i v e ,  as w e l l  as h igher  p r i c e s  
f o r  these  scarce f u e l s ,  w i l l  b e  an important s t imulus f o r  s u b s t i t u t i n g  
e lectr ical  energy where t h i s  is p rac t i cab le .  This customer s u b s t i t u t i o n  
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p r i n c i p a l l y  invo lves  an increased  use of e l e c t r i c i t y  ve r sus  o i l  and gas  
i n  space  h e a t i n g  and i n d u s t r i a l  p rocess ing  p l u s  a r e l a t i v e  i n c r e a s e  i n  
t h e  use  of e l e c t r i c i t y  ve r sus  gas  i n  major household app l i ances .  The 
s h i f t  from n a t u r a l  gas  t o  e l e c t r i c i t y  by i n d u s t r i a l  customers i n  Tennessee 
could i n c r e a s e  e lectr ic  consumption i n  t h e  TVA system by 1 0  t o  15 percent  
by 1980.23 Furthermore, new but  h igh ly  s p e c u l a t i v e  a p p l i c a t i o n s  such as 
e l e c t r i c a l  t r a n s p o r t  and o t h e r  new uses  may a l s o  i n c r e a s e  t h e  demand f o r  
e l e c t r i c i t y .  S ince  t h e s e  f a c t o r s  have not  been taken i n t o  account  i n  
TVA's  demand f o r e c a s t ,  they too  c o n s t i t u t e  a p o t e n t i a l  s t imu lus  t o  f u t u r e  
demand t h a t  may coun te rac t  Conservation savings.  

Over t h e  p a s t  s i x  months i t  has  been es t imated  t h a t  n a t i o n a l l y  t h e  
implementation of energy conserva t ion  measures by households, bus iness ,  
and government has  a l r eady  con t r ibu ted  t o  a l a c k  of growth i n  t h e  con- 
sumption of e l e c t r i c i t y .  For t h e  e n t i r e  U . S . ,  kwh sales are approximately 
2 percent  below t h e  previous year  and. about  10 percent  less t han  p ro jec t ed  
l e v e l s .  
t h e  unusual ly  mild weather experienced t h i s  p a s t  win ter .  For t h e  TVA 
s e r v i c e  area t h e  consumption of  e l e c t r i c i t y  a f t e r  a d j u s t i n g  f o r  t h e  
milder  temperature  has  been less than  t h e  fo recas t ed  l e v e l  by a n  average 
of 6.2 percent  dur ing  t h e  per iod October 1973 t o  March 1974. 
b a s i s  t h e  v a r i a t i o n s  from t h e  p ro jec t ed  sales have been q u i t e  v o l a t i l e .  
For example, i n  October,  sales a c t u a l l y  exceeded t h e  p r o j e c t i o n  by approxi- 
mately 7.5 percent  whi le  i n  March i t  w a s  o f f  by about 13.6 percent .  Monthly 
peak load demand has  a l s o  been below t h e  p ro jec t ed  levels f o r  t h i s  s i x  
month per iod .  Af t e r  a d j u s t i n g  f o r  mi lder  temperature and peak shaving 
t h e  average f a l l  o f f  i n  demand has  approximated 8.9 percent .  

A p o r t i o n  of t h i s  reduced demand must however be attributed t o  

On a monthly 

I n  t h e  fol lowing s e c t i o n s ,  t h e  s t a f f  cons ide r s  a number of s i g n i f i c a n t  
conserva t ion  measures which are c u r r e n t l y  i n  f o r c e ,  o r  proposed, t o  reduce 
t h e  growth i n  demand f o r  e l e c t r i c i t y  g e n e r a l l y  and f o r  t h e  TVA sys t em.  

8.i.5.: Adver t i s ing  and Information Serv ices  

I n  t h e  past., TVA has  a t tempted t o  a c c e l e r a t e  demand f o r  e l s c t r i c i t y  
through i t s  a d v e r t i s i n g  program. Genera l ly ,  t h e  major t h r u s t  of a d v e r t i s i n g  
w a s  t o  promote energy demand dur ing  off-peak pe r iods ,  thereby inc reas ing  
t h e  system load  f a c t o r .  An i nc rease  i n  system load f a c t o r  has  t h e  e f f e c t  
of lowering t h e  average u n i t  c o s t  of e l e c t r i c i t y  generated on a system. 

The Applicant  terminated promotional a d v e r t i s i n g  i n  1971. Accordingly,  
e l imina t ion  of promotional a d v e r t i s i n g  is  no longer  an a v a i l a b l e  measure 
f o r  t h e  Applicant  t o  dampen demand. On t h e  o t h e r  hand, on a n a t i o n a l  
b a s i s  promotional a d v e r t i s i n g  by manufacturers  of elec 3 c a l  appl icances  
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and equipment has  n o t  been e l imina ted .  These manufacturers spen t  an 
es t imated  $450 m i l l i o n  i n  promotional a d v e r t i s i n g  i n  1972.24 Thus, i t  
is doub t fu l  t h a t  t h e  Appl icant ' s  reduced a d v e r t i s i n g  w i l l  have much, i f  
any, impact on p r o j e c t e d  demand. 

TVA has  developed a r a t h e r  ex tens ive  program t o  promote conserva t ion  of 
e l e c t r i c i t y .  Th i s  program w a s  i n i t i a t e d  i n  1971. Some of t h e  f s a t u r e s  
of t h i s  program are company sponsored seminars and meetings,  a n  a d v e r t i s i n g  
campaign v ia  newspapers, r a d i o  and t e l e v i s i o n ;  and t h e  i ssuance  of w r i t t e n  
materials i n  t h e  form of bookle ts  and brochures.  The program h a s  been w e l l  
rece ived  by customers and is appra ised  t o  be having a s t rong  i n f l u e n c e  on 
t h e  more e f f i c i e n t  use of e l e c t r i c i t y  wi th in  t h e  Appl icant ' s  service area. 
For example, i t  is recognized t h a t  TVA'S involvement i n  t h e  promotion of 
conserva t ion  measures w a s  d i r e c t l y  r e spons ib l e  f o r  pending l e g i s l a t i o n  
i n  t h e  S t a t e  of Tennessee t h a t  sets new improved i n s u l a t i o n  s t anda rds  
f o r  new homes. 

8.1.5.2 Changes i n  U t i l i t y  Rate S t r u c t u r e  

H i s t o r i c a l l y ,  u t i l i t y  rafe s t r u c t u r e s  were designed t o  r e f l e c t  t h e  c o s t  
of service of providing e l e c t r i c i t y  t o  a customer by using t h e  d e c l i n i n g  
b lock  rate system. In t h e  p a s t ,  t h e  economic l o g i c  f o r  d e c l i n i n g  block 
rates w a s  never  s e r i o u s l y  d isputed .  Today, however, under cond i t ions  
of i n c r e a s i n g l y  s c a r c e  f u e l  r e sources ,  d e c l i n i n g  b lock  rates may tend 
t o  encourage i n d i v i d u a l  customers t o  u s e  more e l e c t r i c i t y  a t  t h e  expense 
of o t h e r  energy sources .  While s u b s t i t u t i o n  of e l e c t r i c i t y  f o r  s c a r c e  
fossil f u e l s  may be b e n e f i c i a l  i n  some cases, was te fu l  u s e s  of e l e c t r i c i t y  
which may r e s u l t  from a d e c l i n i n g  b lock  rate s t r u c t u r e  should no t  be  
encouraged. 

The most commonly mentioned a l t e r n a t i v e s  t o  dec l in ing  block rates i n  o r d e r  
t o  dampen t h e  demand f o r  e l e c t r i c i t y  are inc reas ing  block rates and peak 
load p r i c i n g .  

I f  i nc reas ing  b lock  rates were implemented, i t  would be necessary  t h a t  
care was taken t o  i n s u r e  t h a t  t h e  new rate s t r u c t u r e  represented  a f a i r  
and e q u i t i b l e  b i l l i n g  method t o  a l l  customers. 
rate method r e p r e s e n t s  t h e  c o s t  of s e r v i c e  t o  t h e  consumer, i t  would be 
d i f f i c u l t  t o  v i s u a l i z e  how an i n c r e a s i n g  block rate s t r u c t u r e  could be 
e q u i t a b l e  t o  a l l  customers. 
s t r u c t u r e  would b e  t h a t  t h e  l a r g e r  u s e r  of e l e c t r i c i t y  would be  sub- 
s i d i z i n g  t h e  smaller use r .  

Since t h e  d e c l i n i n g  b lock  

The l i k e l y  e f f e c t  of an inc reas ing  b lock  

Peak load p r i c i n g ,  wi th  some c o s t  modi f ica t ions ,  could r e p r e s e n t  a f a i r  
and e q u i t a b l e  means of b i l l i n g  t h e  consumer of e l e c t r i c i t y  and i t  might 
a l s o  reduce demand. However, it is d i f f i c u l t  t o  determine t h e  e f f e c t  
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which peak load  p r i c i n g  m i g h t  have on e l e c t r i c a l  demand. With s u f f i c i e n t  
economic i n c e n t i v e s ,  r o t a 1  e l e c t r i c a l  demand could be reduced or a t  least  
i t s  rate of growth reduced. Between 1967 and 1973, TVA i nc reased  i t s  
rate  schedule  f2u r  t i m e s .  The e f f e c t  o f  t hese  r a t e  i nc reases  h a s  been 
an i n c r e a s e  of 62.4  percen t  i n  t h e  average cos t  of e l e c t r i c i t y  t o  t h e  
consumer. In  s p i t e  of t h e s e  p r i c e  inc reases , - the  demand f o r  e l e c t r i c i t y  
on t h e  TVA system cont inued t o  i n c r e a s e  by about  6 percent  pe r  yea r  du r ing  
t h a t  per iod  e 

8.1.5.3 Load-Shedding and Load Stagger ing  t o  Reduce Peak Demand 

Load shedding i s  an emergency measure to prevent  s y s t e m  c o l l a p s e  when 
peak demand p laced  upon t h e  system is  g r e a t e r  than  t h e  gene ra t ing  c a p a b i l i t y  
of t h e  system. This  measure is usua l ly  not  taken  u n t i l  a l l  o t h e r  measures 
are exhausted.  Rel iance on s e l e c t e d  load  shedding t o  reduce peak load 
would necess iLa te  a change i n  t h e  c o n t r a c t u a l  r e s p o n s i b i l i t i e s  of  u t i l i t i e s  
t o  t h e i r  customers.  "he l o s s  of power, e s p e c i a l l y  du r ing  d i u r n a l  and 
seasona l  peaks,  would be looked upon as an undes i r ab le  ha rdsh ip  by most 
customers.  P r e s e n t l y ,  i n t e r r u p t i b l e  s e r v i c e  c o n t r a c t s  are i n  e f f e c t  f o r  
15 i n d u s t r i a l  customers comprising approximately 1000 MW of TVA's  
capac i ty .  The demand charge f o r  t h e s e  customers i s  approximately 10 t o  
15 pe rcen t  less than a convent iona l  service c o n t r a c t  depending on t h e  
maximum i n t e r r u p t i b l e  s e r v i c e  t h e  customer has  agreed to. Most of t h e s e  
customers would f i n d  f r equen t  i n t e r r u p t i o n s  i n  s e r v i c e  economically 
Tundesirable even a t  lower rates than  those  now i n  e f f e c t .  In f r equen t  
i n t e r r u p t i o n s  of r a t h e r  l i m i t e d  d u r a t i o n  save very l i t t l e  energy bu t  do 
save somewhat on t h e  need f o r  i n s t a l l e d  c a p a c i t y .  A s  long  as o t h e r  less 
d i s r u p t i v e  measures are t iwi l lab le ,  load  shedding is n o t  g e n e r a l l y  a 
d e s i r a b l e  a l t e r n a t i v e .  

Load s t a g g e r i n g  has  a l s o  rece ived  some a t t e n t i o n  as a p o s s i b l e  conse rva t ion  
measure. 2 5  
of i n d u s t r i a l  o r  c o m e r c i a l  f i rms  t o  avoid d i u r n a l  o r  weekday peaks.  
However , i n t e r f e r e n c e  wi th  customer ilnd worker preferences  as w z l l  as 
s r o d u c t i v e  e f f i c i e c c i e s  mades such p roposa l s  of  ques t ionable  d e s i r a b i l i t y ,  
i f  ~ l o t  f e a s i b i l i t y .  A s  i n  t h e  case  of load shedding,  such measures tend 
t o  be more c a p i t a l  s av ing  than energy sav ing  t h u s  doing l i t t l e  t o  so lve  
energy shor t ages .  

B a s i c a l l y  t h i s  a l t e r n a t i v e  involves  s h i f t i n g  t h e  work hours  

8.1.5.4 Factors E f f e c t i n g  t h e  E f f i c i e n t  U t i l i z a t i o n  of E lec t r ica l  
Energy 

During t h e  p a s t  t w o  yea r s ,  much of i n d u s t r y ,  t h e  Federal  Government and 
many State and l o c a l  governments have made the  promotion of  energy con- 
s e r v a t i o n  a p r i o r i t y  program. The Depart of Commerce has  developed a 
departmentwide e f f o r t  to:  (1) encourage bus iness  f i rms t o  conserve 
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energy i n  the  o p e r a t i o n  of t h e i r  own processps and bu i ld ing ;  ( 2 )  encourage 
t h e  manuf;acture and marketing of more ene rgy-e f f i c i en t  products ;  and (3) 
encourage: businessmen t o  d isseminate  information on energy conserva t ion .  
The Nat iona l  Bureau of Standards has  been given a l ead ing  r o l e  i n  promoting 
the  development and implementation of energy sav ing  s t anda rds .  Programs 
inc lude :  vo luntary  l a b e l i n g  of household app l i ances ;  r e sea rch ,  develop- 
ment and educa t ion  r e l a t i v e  t o  energy conserva t ion  i n  bu i ld ing ;  e f f i c i e n t  
use of energy i n  i n d u s t r i a l  p rocesses ;  and improved energy e f f i c i e n c y  i n  
environmental  c o n t r o l  processes .  While cons iderable  e f f i c i e n c i e s  i n  
e l e c t r i c i t y  usage have a l ready  been gained, and whi le  f u r t h e r  e f f i c i e n c i e s  
w i l l  be  r e a l i z e d ,  any p resen t  estimates of t h e  magnitude of e l e c t r i c i t y  
sav ings  t o  be r e a l i z e d  overtime must b e  t r e a t e d  as t e n t a t i v e  and s u b j e c t  
t o  con t inua l  reassessment .  

The need f o r  genera t ing  capac i ty  is based on annual peak load demand ar'd 
n o t  on t h e  volume of consumption over  t h e  year. Any conserva t ion  measures 
which reduce consumption but  no t  peak demand w i l l  have l i t t l e  o r  no impact 
on t h e  need f o r  capac i ty .  The a p p l i c a n t ' s  most recent  f o r e c a s t s  f o r  t o t a l  
sales and annual peak load demand i n d i c a t e  t h a t  t o t a l  sales are expected 
t o  grow a t  an annual  ra te  of 4.7% whi le  peak demand is  cxpected t o  grow 
a t  5.8% p e r  year. The growth i n  peak demand w i l l  cofirinue t o  be s t r o n g l y  
inf luenced  by i n s t a l l a t i o n  of a i r - conu i t ion ing  i n  an i n c r e a s i n g  percentage 
of res idences  and commercial and i n d u s t r i a l  bu i ld ings .  Service area pro- 
j e c t i o n s  by t h e  a p p l i c a n t  i n d i c a t e  t h a t  between 1973 and 1982 t h e  s a t u r a t i o n  
of room a i r - cond i t ione r s  w i i l  i n c r e a s e  from 44% t o  56% whi le  t h e  s a t u r a t i o n  
of c e n t r a l  a i r - cond i t ion ing  w i l l  i n c r e a s e  from 15% t o  22%. 

Considerable e f f i c i e n c y  can be achieved i n  space condi t ion ing  by improved 
i n s u l a t i o n  and t h e  use of b u i l d i n g  naterials wi th  b e t t e r  i n s u l a t i o n  proper- 
t ies as w e l l  as by us ing  equipment which t r a n s f e r s  o r  s t o r e s  excess  hea t  o r  
cold.  
Manchester, N.  H ,  i l l u s t r a t e s  t h e  p o t e n t i a l  f o r  energy conserva t ion  i n  
f u t u r e  commercial bu i ld ings  using e x i s t i n g  technology. For t h i s  p a r t i c u l a r  
bu i ld ing ,  energy savings are a n t i c i p a t e d  t o  be a minimum of 20 t o  25 percent  
over a convent iona l ly  designed b u i l d i n g  i n  t h e  same l o c a t i o n .  2 6  
alo'ie are expected t o  be 44 percent  because of b e t t e r  i n s u l a t e d  w a l l s ,  less 
window area, use of e f f i c i e n t  h e a t i n g  and h e a t  s t o r a g e  equipment, and t h e  
use of s o l a r  c o l l e c t o r s  on the  roof. 

For example, t h e  seven s t o r y  Federal  Of f i ce  Building t o  b e  b u i l t  i n  

Heat. sav ings  

In 1971,  FKA e s t a b l i s h e d  new i n s u l a t i o n  s t anda rds  which were t a  reduce 
average r e s i d e n t i a l  h e a t i n g  losses by one-third.  S tudies  have showr. 
t h a t  it is possible  t o  ga in  even g r e a t e r  reduct ions  i n  h e a t  l o s s  through 
improved i n s u l a t i o n  a t  c o s t s  which are economical over  a period of years .27  
Improved i n s u l a t i o n  conserves n o t  only i n  win te r  bu t  a l s o  reduces t h e  a i r  
condi t ion ing  burden i n  the  summer. 
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Light ing,  which has  accounted f o r  about 24 percent  of a l l  e l e c t r i c i t y  
s o l d  n a t i o n a l l y ,  i s  another  area where sav ings  are being r e a l i z e d .  
experts b e l i e v e  recommended l i g h t i n g  l e v e l s  i n  t y p i c a l  commercial bu i ld ings  
have been excess ive  . 2 8  It h a s  been c a l c u l a t e d  t h a t  adequate i l l u m i n a t i o n  
i n  commercial bu i ld ings  can be  achieved a t  50 percent  of c u r r e n t  l z v e l s  
through va r ious  des ign  and o p e r a t i o n a l  chacges. 2 9  
t h a t  i f  a l l  households i n  1970 had changed t o  f luo rescen t  fr3m incandescect  
l i g h t i n g ,  t h e  r e s i d e n t i a l  use e f  e l e c t r i c i t y  f o r  l i g h t i n g  would have been 
reduced approximately 75 percent  aqd t o t a l  e l e c t r i c a l  sales would be reduced 
approximately 2.5 percent .  30 However, s i n c e  t h e  major i ty  of r e s i d e n t i a l  
l i g h t i n g  occurs  i n  o f f  peak h o ~ ~ s ,  t h e  reduct ion  on peak Gezmd would be 
less than  one percent .  

Many 

h o t h e r  s tudy  i n d i c a t e d  

The p o t e n t i a l  f o r  g r e a t e r  energy e f f i c i e n c y  i n  household appl iances  is  w e l l  
recognized. The Nat iona l  Bureau of Standards is working wi th  an I n d u s t r i a l  
Task Force,  from t h e  Associacion of Home Appliance Manufacturers,  i n  a 
voluntary  l a b e l i n g  program which would provide consumers wi th  energy con- 
sumption and e f f i c i e n c y  va lues  f o r  each  appl icance  anC educa te  them as t o  
how t o  use  t h i s  information.  Room a i r  cond i t ione r s  are t h e  f i r s t  t o  be 
labe led .  The next  two c a t e g o r i e s  of house appl iances  which are t o  be 
l abe led  are r e f r i g e r a t o r s  and r e f r i g e r a t o r / f r e e z e r s  and ho t  water h.. -a ters . 
The importance of energy e f f i c i e n c y  l a b e l i n g  of appl iances  is t .hat  i t  w i l l  
a i low t h e  consumer t o  s e l e c t  t h e  most energy e f f i c i e n t  app l i ance .  A r ecen t  
s tudy  t i t l e d ,  "The Roon A i r  (Sndi t ioner  as an Energy Consumer,'' h&s es t i -  
mated t h a t  ar, improvement i n  average e f r ' i c iency  from s i x  t o  10 B t u h a t t - h r .  
could h y p o t h e t i c a l l y  save electric u t i l i t i e s  a lmost  58,000 MW i n  1980. 31 
A i r  c o n d i t i o n e r s  which are more energy e f f i c i e n t  r e q u i r e  a combination of 
increased  h e a t  exchanger size and h ighe r  e f f i c i e n c y  compressors r e s u l t i n g  
i n  h ighe r  i n i t i a l  cos t .  The cofisiimer must be convinced t h a t  i t  is p r o f i t -  
a b l e  f > r  him i n  t h e  long  run t o  purchase the  more expensive machine. Today, 
however, t h e r e  is a high degree of uncertainty i n  p r e d i c t h g  t o  what e x t e n t  
consumers w i l l  a c t u a l l y  purchase t h e s e  more expensive appl iances .  I n  addi- 
t i o n ,  s e l e c t i o n  of c e n t r a l  a i r  cond i t ion ing  by developsrs  and many home 
owners has  h i s t o r i c a l l y  been based on minimizing f r o n t  end c o s t s  c o n s i s t e n t  
wi th  meeting l o c a l  b u i l d i n g  codes. 

Considerable oppor tuni ty  f o r  e l ec t r i c i ty  conserva t ion  e x i s t s  i n  indus t ry  
i n  a d d i t i o n  t o  l i g h t i n g  and a i r  cond i t ion ing  e f f i c i e n c y  a l r eady  mentioned. 
E l x t r i c  motors should be turned off  when no t  i n  use and motors should be 
c a r e f u l l y  s i z e d  accord ing  t o  t h e  work they are t o  perform. Sinall sav ings  
can be r e a l i z e d  by deenerz iz ing  t ransformers  whenever poss ib l e .  Fuel  
requirements f o r  v a c u w  fu inaces  can be reduced by 75 percent  i f  l o c a l  
d i r e c t  combustion low q u a l i t y  h e a t  is employed r a t h e r  than  h igh  q u a l i t y  
electrical  r e s i s t a n c e  hea t ing .  3 2  
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It i s  p o s s i b l e  t h a t  some of t h e  above examples of p o t e n t i a l  energy  s a v i n g  
w i l l  be  r e a l i z e d  i n  t h e  f u t u r e  b u t  i n  o t h e r  i n s t a l i c e s  t h e r e  w i l l  be a 
s u b s t a n t i a l  s h o r t f a l l  i n  a c h i e v i n g  t h e o r e t i c a l  p o t e n t i d s  due t o  economic,  
p o l i t i c a l  ar,d t e c h n o l o g i c a l  g e r f o w n c e  c o n s i d e r a t i o n s .  A s  h i s t o r i c a l  
e x p e r i e n c e  accumula t e s ,  a b e t t e r  f o r e c a s t  of t h e  e x t e n t  t o  which s a v i n g s  
f o r  t h e s e  k i n d s  of c o n s e r v a t i o n  measures  w i l l  be  implemented. i n  a d d i t i o n  
t h e  s t a f f  i s  aware t h a t  t h e  N a t i o n a l  I n s t i t u t e  of Occupa t iona l  S a l e t y  and 
H e a l t h  h a s  recommended h e a t  stress s ta r ,dard  t o  t h e  Occupa t iona l  S a f e t y  
and H e a l t h  A d m i n i s t r a t i o n  which, I€ adop ted ,  would r e q u i r e  a s i g n i f i c a n t  
number of  empioyers  t o  a i r  c o n d i t i o n  t h e i r  p l a n t s .  3 3  
ment, coupled  w i t h  t h e  above makes any s i g n i f i c a n t  reduct;-on i n  t h e  f u t u r e  
peak demand f o r  e l e c t r i c i t y  due t o  th-Ls c o n s e r v a t i o n  of  e c e r g y  measure 
s p e c u l a t i v e  a t  t h i s  t i m e .  

mis p o s s i b l e  r e q u i r e -  

8 .1 .5 .5  Consumer S u b s t i t u t i o n  of E l e c t r i c i t y  f o r  Sci i rce  Fue l s  

S u b s t i t u t i o n  of e 1 e ; t r i c i t y  f o r  s c a r c e  energy  s o u r c e s  w i l l  l i k e l y  
accelerate i n  t h e  A p p l i c a n t ' s  s e r v i c e  area because  of t h e  u n c e r t a i n t y  
of  o i l  and gas  s u p p l i e s  and t h e  o u t l o o k  f o r  h i g h  p r i c e s  re la t ive  to  t-he 
p r i z e  o f  e l e c t r i c i t y  produced from h y d r o e l e c t r i c ,  c o a l - f i r e d  o r  n u c l e a r  
p l a n t s .  N a t i o n a l l y ,  d e c t r i c  s p a c e  heat-i i ig i s  p r o j e c t e d  t o  grow from 
7.6 p e r c e n t  o f  a l l  homes i n  1970 t o  1 6  p e r c e n t  i.;1 1980 and t o  2 7  p e r c e n t  
i n  1990. 30 In  t h e  A p p l i c a n t ' s  s e r v i c e  area abou t  40 p e r c e n t  of l i v i c g  
units were e l e c t r i c a l l y  h e a t e d  i n  1 9 7 2  and a p r o j e c t e d  50 p e r c e n t  w i l l  
be  e l e c t r i c a l l y  h e a t e d  by 1982. Othe r  i n c r e a s e s  are f o r e c a s t e d  i n  :he 
growth of e l e c t r i c  water h e a t e r s  and r anges  which a l s o  s u g g e s t s  a s h i f t  
away from gas  and o i l  by household  u n i t s .  The adven t  o f  o t h e r  new u s e s  
of e l e c t r i c i t y  canno t  b e  d i s c o u n t e d  but: are n o t  q u a n t i f i e d  i n  p r o j e c t i n g  
need f o r  power. 

8.1.6 Summary 

From t h e  foregoing d i s c u s s i o n s  on t h e  need f o r  power, t h e  s t a f f  conc ludes  
t h a t  : 

1. 

2. 

3. 

4. 

The a p p l i c a n t ' s  p r e d i c t i o n  t h a t  t h e  peak l o a d  on t h e  TVA sys t em 
w i l l  doub le  between 1972 and 1982, from 1 6 . 7  GWe t o  32 .6  CWe is 
v a l i d .  

A d d i t i o n a l  c a p a c i t y  needed t o  meet t h i s  i n c r e a s e d  demand w i l l  be  
approx ima te ly  19.0 GWe. 

Dur ing  the interval  between 1978 and 1981, b a s e l o a d  g e n e r a t i n g  
c a p a c i t y ,  r a t h e r  t h a n  peak ing  c a p a c i t y ,  w i l l  b e  r e q u i r e d .  

The reserve margin of t h e  TVA sys tem w i t h  t h e  proposed Belle- 
f o n t e  uni;s w i l l  b e  abou t  17.6 p e r c e n t  and 19 .0  percent d u r i n g  
f i s c a l  y e a r s  1980 and 1981, r e s p e c t i v e l y .  
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6. 

7. 

8 .  

Even wich t h e  Bel le fonte  Nuclear. S t s f i a n ,  t h e  a p p l i c a n t ' s  r e se rve  
margin w i l l  b e  below its d e s i r e d  r e se rve  margin y f  20 t o  2 1  pe r -  
cen t  i n  1980 and  1981. 

Without t h e  proposed a d d i t i o n a l  genera t ing  capac i ty  i n  1980 and 
1981, i h e  a p p l i c a n t ' s  r e se rve  margins w i l l  f a l l  t o  13.3 percent  
and 10.9 pe rcen t ,  r e s p e c t i v e l y .  

The neea by t b e  app l i can t  €or  a d d i t i o n a l  genera t ing  capac i ty  f o r  
t h e  1980-1381 per iod is  j u s t i f i e d .  

Although each of t he  conserva t ion  of energy measures eva lua ted  by 
t h e  s t a f f  h a s  a poten;ial f o r  reducing t h e  fu tu re  demand f o r  elec- 
t r i c i t y ,  t h e r e  I s  no r e l i a b l e  way a t  t h i s  t i m e  t o  qLlantify the  
reduct ion  i n  power demand r e s u l t i n g  from conserva t icn  of e l e c t r i c i t y  
methods which could be implemented by e i t h e r  f e d e r a l ,  s tate o r  l o c a l  
r e g u l a t i n g  bcd ie s  o r  vo luntary  a c t i o n  of t h e  pub l i c .  Cur a b i l i t y  
t o  pxEdict  i s  specu la t ive  due t o  t h e  unce r t a in  n a t u r e  of t h e  e f fec-  
t i vcness  of t h e  measures t h a t  may be taken,  by s u b s t i t u t i o n a l  e f f e c t s ,  
and by p o s s i b l e  r egu la t ions  t h a t  may r equ i r e  inc reased  e l ec t r i ca l  
demand. 

8.2 UNAVOIDABLE ADVEkSE ENVIXONMENTAL EFFECTS 

8.2.1 Abio t ic  E f f e c t s  

8 .2 .1 .1  Land 

Cons t ruc t ion  of t h e  Be l l e fon te  Nuclear P lan t  w i l l  r e s u l t  i n  t h e  30-40-year 
d ive r s ion  of approximately 1500 acres of r u r a l  land t o  an i n d u s t r i a l  use.  
O f  t h i s  acreage ,  however, only about 150 acres w i l l  be  requi red  f o r  t h e  
p l a n t ' s  o p e r a t i o n a l  a c t i v i t i e s .  The remaining land ,  a f t e r  c o n s t r u c t i o n  
has  ceased, may be allowed t o  r e v e r t  t o  a n a t u r a l  s ta te ;  some land might 
be used f o r  r e c r e a t i o n a l  f a c i l i t i e s  a t  t h e  t i p  of t h e  peninsula .  A 
temporary i n c r e a s e  i n  e ros ion  of t h e  land opened by t h e  c o n s t r u c t i o n  
a c t i v i t i e s  w i l l  occur.  Some chemical and/or  s a l t  depos i t i on  and poss ib ly  
heavy metal con tan ina t ion  wi th in  about 1000 feet of t h e  c o o l i n g  towers 
may occur.  A n  a d d i t i o n a l  land d i v e r s i o n  and i t s  a t t e n d e n t  l o s t  product i -  
v i t y  w i l l  r e s u l t  from t h e  cons t ruc t ion  of t ransmiss ion  towers, access  
roads,  and t h e  r a i l r o a d  s i d i n g .  

8.2.1.2 Water 

A maximum consumptive water l o s s  t o  t h e  Tennessee River  flow of about 
74 c f s  due t o  evapora t ion  and d r i f t  from t h e  n a t u r a l - d r a f t  coo l ing  
towers i s  p o s t u l a t e d  a t  f u l l  power ope ra t ion .  

About 1700 pounds of chemicals p e r  day w i l l  be r e l eased  t o  t h e  Tennessee 
River I n  t h e  blowdown from t h e  coo l ing  towers. Trace q u a n t i t i e s  of 
r a d i o a c t i v e  subs tances  w i l l  a l s o  be  discharged t o  t h e  Tennessee River 
v i a  t h e  blowaown. 
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8 , 2 . 1 . 3  A i r  

S m a l l  amounts of a i r  contamination w i l l  occur. This a i r  ccntaminat ion 
w i l l  inc lude :  dus t  and o t h e r  p a r t i c u l a t e  matter generated dur ing  can- 
s t r u c t i o n ;  h igh  lei7el plumes from the  na tu ra l -d ra f t  cool ing towers;  S02, 
p a r t i c u l a t e s ,  and NO, from t h e  ope ra t ion  of t he  s t a r t i n g  b o i l e r s  and 
emergency d i e s e l  e l ec t r i c  gene ra to r s ;  and t r a c e s  of r a d i o a c t i v e  subs tances .  
Large amounts of h e a t  w i l l  b e  l i b e r a t e d  t o  the  atmosphere by t h e  opera t ion  
of t h e  cool ing  towcrs. 

8 .2 , i . 4  Noise 

A d e t e c t a b l e  increase of the  no i se  l w e l s  of t h e  area w i l l  o c c w ,  p a r t i -  
c u l a r l y  du r ing  cons t ruc t ion .  1Jo environmental ly  unacceptable n o i s e  
l e v e l s  are pos tu l a t ed  hcuever , by the  s t a f f  e 

8.2.1.5 E s t h e t i c s  

A pronounced e s t h e t i c  chal;ge w i l l  be occasioncd by the  cons t ruc t ion  of 
t h e  p l a n t ' s  coo l ing  towers,  p r i n c i p a l l y  the massive n a t u r a l - d r a f t  t s w g r s  
and t h e i r  plumes, and rhe approximate 7 3  miles of transm' s ion  l i n e s .  
Many perdons w i l l .  consider t h e  change t o  be adverse.  

8.2.2 Biotic E f f e c t s  

Adverse e f f e c t s  t h a t  can OCCUL' t o  t h e  terrestrial. environment due t o  
p l a n t  c o n s t r u c t i o n  and ope ra t ion  are as fol lows:  

a. Terrestrial vege ta t ion ,  aninal, and microbia l  communitSes may 
be a l t e r e d  by cool ing  tower ope ra t ion ;  if a l t e r a t i o n s  occur ,  they 
may not be measureable. 

b. Increased  soil e ros ion  during cons t ruc t ion .  

c .  Clea r ing  of vege ta t ion  as t ransmiss ion  l i n e  rights-of-way may 
not be b e n e f i c i a l  t o  w i l d l i f e .  

Unavoidable adverse  e f f e c t s  on a q u a t i c  l i f e  of t he  Tennessee River  can 
arise from: 

a. 
water. 

Ent raLment  of eggs and larvae of f i s h  In  t h e  p l a n t ' s  cool ing  

b. Impingement of f i s h  on t h e  t r a v e l i n g  screens .  

The r a d i a t i o n  dose t o  people wi th in  50 m i l e s  of t h e  p l an t  due t o  i t s  
roJtine ope ra t ion  is est imated t o  be about 2 man-rem per  year  and t h e  
dose t o  people  within and beyond SO m i l e s  of the p l a n t  due t o  t r a n s p o r t a t i o n  
of f u e l  and wastes is about 14 man-rem per  year. 
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8 . 3  RELATION BET-PESi LOCAL SHORl-TERM USES OF MAN 'S EWIXONMENT 
AND ThE MAINTENQCE A,Ni3 ENHANCEMENT OF LONG-TERM PXODUCTIVTTY 

8 . 3 . 1  Summary 

I n  f u l f i l l i n g  i t s  responsibility under t n e  Nat ional  Environmental Po l i cy  
A c t ,  t h e  s t a f f  h a s  analyzed t h e  proposed p r o j e c t  t o  eva lua te  both 
q u a l i t a t i v e l y  and quant i t i i  t i v e l j -  the  environmental  e f f e c t s  of the 
propcjsed p r o j e c t  and its a l t e r n a t i v e s .  The purpose of this s e c t i o n  is 
t o  set f o r t h  t h e  r e l a t i o n s h i p  between t h e  proposed 30-40-year u se  of 
man's environment a s soc ia t ed  wi th  t h e  cons t ruc t ion  and ope ra t ton  of t h e  
p l a n t  and t h e  actions t h a t  could be taken t o  maintain and enhance the 
long-term p r o d u c t i v i t y  of the p l a n t ' s  envi rcns .  

8,3.3. Enhancement of P r d u c t i v i t y  

P l a n t  o p e r a t i o n  w i l l  r e s u l t  p r imar i ly  i n  t h e  prodact ion of e lectr ical  
power needed t o  meet t h e  demands of t h e  r eg ion ' s  soc i e ty .  
of t h i s  power w i l l  have a s u s t a i n i n g  b e n e f i c i a l  e f f e c t  on t he  sscietal  
a c t i v i t i e s ,  improve t h e  local econamy and al low f o r  continued i n d u s t r i a l  
growth and inprovement i n  t h e  material and social l i f e  of t h e  service 
area. These improvements are considered by the s t a f f  t o  be a n a t i o n a l  
b e n e f i t .  

AvailabilFLy 

8.3.3 Uses Adverse to  P roduc t iv i ty  

8.3.3.1 Land Usage 

The land involved i n  t h i s  proposal  has  been used pr imar i ly  as a g r i c u l t u r a l  
and wood land.  No short-term (38-40-year) product ive use of the land 
( a s i d e  from t h a t  der ived from p l a n t  ope ra t ion )  is planned, o t h e r  than  
p o s s i b l e  r e c r e a t i o n a l  and conse rva t iona l  uses.  

The a d v e r s i t y  or b e n e f i t  der ived  from t h e  r a i l r o a d  spur  w i l l  depend In 
p a r t  on t h e  development of t h e  area. This spur  w i l l  t a k e  about 65 acres 
from r u r a l  u s e s .  

Cons t ruc t ion  of t h e  t ransmiss ion  l i n e s  w i l l  remove small areas a t  t h e  
base  of t h e  towers from product ive  use;  trees wi l l  be removed from 
wooded areas. Some smal l  loss of a g r i c u l t u r a l  and woodlot p r o d u c t i v i t y  
w i l l  r e s u l t .  

8.3.3.2 Water Useage 

The coneumptive use  of water by the p l a n t  is Less than 0.2% of the 
average r i v e r  flow; t h i s  w i l l  not  i n t e r t e r e  wi th  waterway t r a f f i c ,  
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c o m e r c i a l  o r  r e c r e a t i o n a l  uses  O L  t h e  r i v e r ,  o r  w i t h  p o s s i b l e  f u t u r e  
water withdrawals  downstream. The excep:ion t o  t h i s  s ta tement  i s  th, 
l x a t i o n  and water recru i tmcnt  p a t t e r n  of t h e  coo l ing  water i n t a k e ;  t h i s  
problem i s  uncle: s tudy .  

8 .3 .3 .3  Decommissioning 

No s p e c i f i c  p l an  f o r  t h e  deconunissioning of t h e  Be l l e fon te  p l a n t  has  
been developed. Xear die end of a r e a c t o r ' s  2 s e f u l  l i f e ,  t h e  l i c e n s e e  
w i l l  i n i t i a t e  such a c t i o n  by prepar ing  a proposed d e c o m i s s i o n i n g  p lan  
which i s  submit ted t o  t h e  AEC Cor review. The l i c e n s e e  w i l l  bo, requi red  
t o  comply wi th  Commission r egu la t ions  then i n  2f f e c t  anG decommissioning 
of t h e  r ' a c i l i t y  may no t  commence without  a u t h o r i z a t i o n  froin t h e  AEC. 

TQ d a t e ,  exper ience  wi th  decommissionhg of c i v i l i a n  nuc lea r  power r e a c t o r s  
is l i i i i ' ted t o  s i x  f a c i l i t i e s  which have been s h u t  do~m o r  dismantled: 
H a l l . a m  'Juclear Power F a c i l i t y ,  Ca ro l ina  Vi rg in i a  Tube Reac t o r  (CVTR), 
Boi l ing  Nuclear Superheater  (BOXUS) Power S t a t i o n ,  Pa th f ina l e r  Reactor, 
Piqua Reactor ,  and t h e  Elk River Rezctor.  

T.'here are several a i i e r n a t i v e s  which can be  and have been I A S ~ J  i n  t h e  
decommissioning of r eac to r s :  (1) Remove t h e  f u e l  (poss ib ly  followed by 
decontamination procedures) ;  seal  and cap the  p ipes ;  and esi . i f  T i s 5  an 
exc lus ion  area around t h e  f a c i l i t y .  The Piqua d e c o m l s s i o c i n g  opescltion 
was t y p i c a l  of t h i s  approach, ( 2 )  Tn a d d i t i o n  t o  t h e  s t e p s  o u t l i n e d  i n  
(i), remove t h e  s u p e r s t r u c t u r e  and encase i n  concre ie  a l l  r a d i o a c t i v e  
p o r t i o n s  which remain above ground. The H a l l a m  decomiss fon ing  ope ra t ion  
was of t h i s  type.  ( 3 )  Remve t h e  f u e l ,  a l l  s u p e r s t r u c t u r e ,  t h e  r e a c t o r  
v e s s e l  and a l l  contaminated equipment and f a c i l i t i e s ,  and f i n a l l y  f i l l  
i n  c a v i t i e s  w i th  c l e a n  r u b t ; e  topped with e a r t h  ta grade l e v e l .  This 
last  procedure is being arrjlaed i n  decommissionicL; t h e  Elk River Reactor.  
A l t e r n a t i v e  decommissior "& :g  procedures !,I) and (2) would re< t ~ 2  long- 
t e r m  s u r v e i l l a n c e  of  t p t ~  r e a c r j r  s i t e  Af te r  a f i n a l  check t o  a s s u r e  
t h a t  a l l  reactor-groduced r a d i o a c t i v i t y  has  been removed, a l t e r n a t i v e  ( 3 )  
would no t  r e q b i r e  any s u b  equent s u r v e i l l a n c e .  Poss ib l e  e f f e c t s  of 
e ros ion  or f lood ing  w i l l  be included i n  these  cons idera t ions .  

Estimated costs  of decommissioning dc t he  lowest l e v e l  are about $1 m i l l i o n  
p lus  an annual maintenance charge i n  the  o rde r  of $100,000,34 Est im<-rc ,es  
vary from case t o  case, a Large v a r i a t i o n  a r i s i n g  from d i f f e r i n g  assump- 
t i o n s  as t o  l e v e l  of r e s t o r a t i o n .  For exauple ,  complete r e s t o r a t i ' j  =, 

i nc lud ing  regrading ,  hcls been zs t imated  t o  cost  $70 mil l ion .  3 5  A: presen t  
land va lues ,  i t  is  not  l i k e l y  t h a t  cons ide ra t ion  o €  an economic balance  
alone would j u s t i f y  a high l e v e l  of r e s t o r a t i o n .  (For t h e  purposes of 
t h e  statement, t h e  es t imated  c o s t  of decormisstoning is 25 m i l l i w  d o l l a r s . )  
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Planniiig requi red  of t he  a p p l i c a n t  a t  t h i s  stage will assure ,  b w e v e r ,  
t h a t  v a r i e t y  of choice f o r  r e s t o r a t i o n  is maintained u n t i l  t he  end of 
u s e f u l  p l a n t  l'lfe. 

The degree of dismantlement 
environmental stud-{ involving t,,e va lue  of t h e  land and sc rap  va lues  
versus  t h e  complete demoii t ion and removal of t he  complex. I n  any event ,  
t h e  opera t ion  w i l l  be cont-.?lled by r u l s e  and regula t ion  t o  p r o t e c t  t h e  
h e a l t h  and s a f e t y  of t h e  p b l i c  t h a t  are i n  e f f e c t  a t  the  t i m e .  

{ a l d  be determined by an economic and 

8.4 IRREVERSIBLE AND IRRETRIEVABYE COMNITMXNTS OF RESOURCES 

8 .4 .1  In t roduct ion  

I r r e v e r s i b l e  commitments gene ra l ly  concern changes set i n  motion by the  
proposed a c t i o n  which a t  some la te r  t in? could not  be a l t e r e d  so as 
t o  r e s t o r e  the  present  orl-er of environmenrtal resources .  I r r e t r i e v a b l e  
commitments are gene ra l ly  t h e  use or cansumption of resources  t h a t  are 
n e i t h e r  renewable nor recoverable  f o r  sulsequent  u t i l i z a t i o n .  

Ccmitments  inherent  i n  environmental inijacts a r e  i d e n t i f i e d  i n  t h i s  
s e c t i o n ,  whi le  t h e  main d iscuss ions  of t h F ?  impacts are i n  Sec t ions  4 
and 5. 

8.4.2 Commitments Considered 

Tbe  types of resources  of concern i n  t h i s  case  can be i d e n t i f i e d  as: 
(1) material resources  -- materials of cons t ruc t ion ,  renewable r2source 
material consumed i n  opera t ion ,  and d e p l e t a b l e  resources  consumed -- and 
(2) nonmaterial  resources ,  inc luding  a xapgc: of b e n e f i c i a l  uses  of t h e  
environment. 

Resources which, gene ra l ly ,  may be i r r e v e r s i S l y  committed by t h e  
ope ra t ion  are: (1) b i o l o g i c a l  spec ie s  d e s t r y e d  and s o i l  l o s t  i n  t he  
v i c i n i t y ,  (2 )  cons t ruc t ion  materials t h a t  cannot be recovered and recycled 
with present  technology, (3) materials t h a t  are rendered r a d i o a c t i v e  but  
cannot be  decontaminateo, ( 4 )  materials consumed cr reduced t o  un- 
recoverable  forms of waste, including uranium-235 and -238 consumed, 
(5) the atmosphere and water  bodies used for d i sposa l  of heat and 
c e r t a i n  waste e f f l u e n t s ,  t o  t h e  ex ten t  t h a t  o t h e r  b e n e f i c i a l  uses  are 
c u r t a i l e d ,  and ( 6 )  land areas rendered u n f i t  f o r  o the r  uses.  

8 . 4 . 3  B i o t i c  Resources 

The proposed i n t a k e  may r e s u l t  i n  reduct ions  of f i s h  populat ions.  
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8.4.4 Material Resources 

8.4 .4 .1  Materials of Construct ion 

Materials of cons t ruc t ion  are almosi e n t i r e l y  of t he  d e p l e t a b l e  
category of resources .  Concrete and s teel  c o n s t i t u t e  the  bulk of 
t hese  materials, but  t h e r e  are numerous o the r  mineral  resources  in-  
corpora ted  in t he  phys ica l  p l a n t .  No commitments have been made on 
whether t h e s e  materials w i l l  be rzcycled when t h e i r  p resent  use  
te rmina tes .  

Some materials are of such va lue  t h a t  economics c l e a r l y  Fromotes 
recyc l ing .  P l a n t  opera t ion  w i l l  co;ltaminate only a po r t ion  of t he  
p l a n t  t o  such a degree t h a t  r a d i o a c t i v e  decontamination would b e  
needed i n  o rde r  t o  reclaim and rec:rcle the  c o n s t i t u e n t s .  Some p a r t s  
of t h e  p l a n t  w i l l  become r a d i o a c t i 7 e  by neutron a c t i v a t i o n .  Radiat ion 
s h i e l d i n g  around each r e a c t o r  and o t h e r  components i n s i d e  :he dry-well 
p o r t i o n  of each containment s t r u c t u r e  c o n s t i t u t e  t h e  major materials 
i n  t h i s  ca tegory ,  f o r  which i t  is not  f e a s i b l e  t o  sepa ra t e  t h e  a c t i v a t i o n  
products  from the  base materials. Components t h a t  came i n  con tac t  wi th  
r e a c t o r  coo lan t  o r  wi th  r a d i o a c t i v e  wastes w i l l  s u s t a i n  varying degrees 
of s u r f a c e  contamination, some of which would be removed i f  r ecyc l ing  
is des i r ed .  The q u a n t i t i e s  of materials t h a t  could not  be decontaminated 
f o r  unl imited recyc l ing  probably r ep resen t  very s m a l l  f r a c t i o n s  02  t h e  
resources  a v a i l a b l e  i n  kind and i n  broad use i n  indus t ry .  

Construct ion ina te r ia le  a r e  gene ra l ly  expected t o  remain i n  use  f o r  t h e  
f u l l  l i f e  of t h e  p l a n t ,  i n  c o n t r a s t  t o  f u e i  and o the r  r ep laceab le  
components d i scussed  later. There w i l l  be a long period of time 
be fo re  terminal d i s p o s i t i o n  a u s t  be decided. A t  t h a t  time, q u a n t i t i e s  
of materials i n  t h e  categories of p e c i o u s  metals, s t r a t e g i c  and 
c r i t i ca l  materials, o r  resources  having sxall n a t u r a l  r e se rves  must 
be considered ind iv idua l ly ,  and p l m s  to recover and r ecyc le  as much 
of these v a l u a b l e  d e p l e t a b l e  resources as is p r a c t i c a b l e  w i l l  depend 
upon need. 

8.4.4,2 Replackable Compotients and Consumable Materials 

Uranium is t h e  p r i n c i p a l  nataral resource  material i r r e t r i e v a b l y  
consumed i n  p l a n t  opera t ion .  Other materials consumed, f o r  p r a c t i c a l  
purposes,  are f u e l  c ladding materials, r e a c t o r  c o n t r o l  elements,  o t h e r  
r ep laceab le  r e a c t o r  co re  components, chemicals used i n  processes  such 
as water t rea tment  and ion exchanger regenera t ion ,  ion  exchange r e s i n s ,  
and’minor q u a n t i t i e s  of materials used i n  maintenance and ope ra t ion .  
Except f o r  t h e  uranium i so topes  235 and 238, t h e  consumed resource  
materials have widespread usage; t h e r e f o r e ,  t h e i r  use i n  t h e  proposed 



8-2 7 

opera t ion  must be reasonable  wi th  respect t o  needs i n  o the r  i n d u s t r i e s .  
The major use of t h e  n a t u r a l  isotd>;*ns of u a n i u m  is  f o r  productici7 o f  
u s e f u l  energy. 

The tjro r e a c t o r s  i n  the  p l a n t  w i l l  be fue l ed  with uranium enriched i n  
the  i s o t o p e  235. 

After  use i n  t h e  p l a n t ,  t h e  f u e l  elements w i l l  s t i l l  conta in  uranium-235 
s l i g h t l y  above t h e  n a t u r a l  f r a c t i o n .  This  s l i g h t l y  enr iched uranium, 
upon s e p a r a t i o n  from plutonium and o t h e r  r ad ioac t ive  materials 
(sepaza t ion  t a k e s  place. i n  a chemical reprocessing p l a n t ) ,  i s  
a v a i l a b l e  f o r  r ecyc l ing  through t h e  gaseous d i f f u s i o n  p l an t .  Scrap 
material conta in ing  va luab le  q u a 2 t i t i e s  of uranium is a l s o  recycled 
through a p p r o p r i a t e  s t e p s  i n  the  f u e l  production process .  F i s s ionab le  
plutonium recovered i n  t h e  chemical reprocess ing  of spent  f u e l  i s  
va luab le  f o r  f u e l  i n  power r e a c t o r s .  

The a p p l i c a n t  has  fo recas t ed  the  n a t u r a l  uranium r e q u i r m e n t s  f o r  bo th  
u n i t s  a t  400 tons  of U308 per year .  Over the  l i f e  of t he  p l a n t ,  
assuming a 30-year l i f e ,  t h e  t o t a l  requirement would amocnt t o  
12,000 tons.  
be consumed. I n  a d d i t i o n  t o  the  uranium requirements,  app rmimate iy  
4.8 m i l l i o n  g a l l o n s  of f u e l  o i l  w i l l  be  used i n  t h e  a u x i l i a r y  b o i l e r s  
and d i e s e l  gene ra to r s  f o r  t e s t i n g  purposes. 

Of t h i s ,  approximately 27 tons  each of U235 .:nd I 238 would 

8.4.5 Land Resources 

General ly ,  land commitment is no t  i r r e t r i e v a b l e  o r  i r r e v e r s i b l e  
except f o r  t h e  r e a c t o r  bu i ld ing  s i t e  i t s e l f .  The degree of commitment 
h e r e  is a func t ion  of t h e  l e v e l  of decommissioning (see  Seccion 10.4.1). 
High-level o r  complete r e s t o r a t i o n  could r e e s t a b l i s h  the  lend t o  
approximately i ts  p resen t  state; however, complete r e s t o r a t € o n  is 
un l ike ly  because land va lues  w i l l  probably not  be high enough t o  
warrant  such a c t i o n .  
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9 .  BENEFIT-COST ANALYSIS OF ALTERNATIVES - 

Sect ion  8 e s t a b l i s h e d  t h a t  t h e  a p p l i c a n t  w i l l  r equ i r e  addi t iona l .  generat-  
i n g  c a p a b i l i t y  of about 2300 Mde i n  t h e  1979-to-1980 per iod  t o  meet f u t u r e  
demands and t o  i n s u r e  a r e l i a b l e  power supply t o  t h e  a p p l i c a n t ' s  customers. 
This s e c t i o n  w i l l  exatnine t h e  p o t e n t i a l  sources  of energy t o  create t h i s  
e l e c t r i c i t y ,  p o s s i b l e  sites t o  l o c a t e  t h e  genera t ing  s t a t i o n ,  2nd alter-  
n a t i v e  p l a n t  des igns  of t h e  power s t a t i o n  consider ing bo th  environmental  
and economic c o s t s .  

9.1 ALTERNATIVE ENERGY PBURCES AND SITES 

9.1.1 Ehergy Sources 

There e x i s t  many a l t e r n a t i v e  energy sources  €or  the genera t ion  of 
e l e c t r i c  power by TVA. 
and n a t u r a l  g a s ) ,  nuc lea r  f u e l ,  and geothermal energy. 
a l t e r n a t i v e  i s  the  purchase of power from another  power company, 

Some of t h e s e  are t h e  f o s s i l  f u e l s  (coal, o i l ,  
Another 

9.1.1.1. Powm Purchases 

For t h e  TVA system t o  purchase 2340 MXe from neighboring u t i l i t i e s ,  
i t  would b e  necessary t h a t  t h e  purchased power b e  a E i r m  commitment 
f o r  a t  least  f i v e  yea r s  beginning i n  t h e  1979-1980 per iod .  
thm. a f ive-year  pe r iod ,  t h e  change i n  planning would only r ep resen t  a 
de lay  i n  schedul ing  and cons t ruc t ion  of  the Be l l e fon te  p l a n t .  

For less  

An examination of neighboring u t i l i t y  systems i n d i c a t e s  t h a t  excess  
genera t ing  capac i ty  of  t h e  magnitude requi red  f o r  TVA'S needs w i l l  n o t  
b e  a v a i l a b l e  i n  the  1979-1980 per iod  o r  immediately t h e r e a f t e r .  As 
pointed o u t  i n  Sec t ion  8.1.2 ctf t h i s  s t a t e u e n t ,  t h e  e l e c t r i c  systems 
surrounding t h e  TVA service area are some of t h e  f a s t e s t  growing i n  t h e  
United S t a t e s  i n  terms of e lec t r ica l  demand. 
requirement,  t h e s e  e lectr ic  u t i l i t i e s  are cont inuing  t o  ins ta l l  addi- 
t i o n a l  genera t ing  capac i ty  t o  meet t h e i r  own needs.  For example, t o  
t he  south  of t h e  TVA system i s  t h e  Southern Company. I n  1979 and 1980, 
t h e  Southern Company w i l l  i n s t a l l  approximately 6300 We of new gen- 
e r a t i n g  capac i ty . l  
Southern Company w i l l  b e  about '.3 s e r c e n t  i n  1973 and 1980, which i s  
below t h e i r  d e s i r e d  reserve  of 2d percent .  I f  t h i s  system were t o  
supply TVA w i t h  2340 MWe of f i rm capac i ty ,  t h e  Southern Company's 
reserve margin would b e  only  9-10 percent  i n  1979 and 1980. 
s i t u a t i o n  ex i s t s  t o  t h e  east of the TVA system w i t h  t h e  VACAR group. 
During the y e a r s  of  1379 and 1980, t h i s  group of u t i l i t i e s  p l ans  t o  
i n s t a l l  about  10,000 MWe of new genera t ing  capac i ty  which w i l l  prcvide 

To meet t h i s  growing 

With t h e s e  a d d i t i o n s ,  rhe  reserve margin of t h e  

The same 
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their  sys te im w i t h  a reserve margin o f  Setween 16  and 1 7  percent. '  
I f  t h e  u t i l i t i e s  i n  t h e  L'ACAR group were t o  pidvide TVA w i t h  2340 "We 
of f i rm  c a p a c i t y ,  thej-r  r e se rve  margins would dro; t o  about  11 percen t .  
The Kentucky-Indiana Pool  (KIP) i s  t h e  major group of u t i l i t i e s  t o  t h e  
n o r t h  of t h e  TVA system which could p o t e n t i a l l y  s e l l  f i rm power t o  TVA. 
However, t h i s  power pool  w i l l  b e  adding about 2200 W e  of generat i i ig  
f a c i l i c i e s  i n  1979 and 1-980 which w i l l  a f f o r d  thei.r  group a r e se rve  
margin of  between i5 and 16 percent .  I f  KIP  were t o  se l l  2340 MKe of 
c a p a c i t y  t o  TVA, they would have no reserve capac i ty .  F i n a l l y .  tp t h e  
w e s t  of t h e  TVA service a r e a  i s  t h e  Middle South Ut i l i t i es  Company (MSU).  
During 1979 and 1980, they  w i l l  have 3000 Wde of new gene ra t ing  capac i ty  
coming on- l ine .4  
reserve margin of 1-6 percent  during t h a t  pe r iod ,  However, i f  MSU were 
t o  supp ly  TVA w i t h  2340 Mwe of power, they ,  l i k e  KIP, would not  have 
enough c a p a c i t y  t o  m e e t  t h e i r  f t l tu re  loads .  Therefore ,  from t h e  fore-  
going d i s c u s s i o n  the  s t a f f  concludes t h a t  ';vA w i l l  n o t  b e  a b l e  t o  pur- 
chase 2340 MWe of power from any one o r  combination of t h e  s u r r o m d i n g  
systems i n  o r d e r  to s a t i s f y  t h e i r  f u t u r e  needs b u t ,  r a t h e r ;  w i l l  have 
t o  supply i t  from t h e i r  mi resources .  

7 

!Jith these  a d d i t i o n s  t o  gene ra t ion ,  YSU w i l l  have a 

9.1.1.2 Hydroe lec t r ic  Fover Generation 

TVA p r e s e n t l y  has  4372 MWe of h y d r o e l e c t r i c  capac i ty  which i n  1972 
gefierated 21,293 m i l l i o n  kwh of e lec t r ic i  t y . 5  
f a c i l i t i e s  r e p r e s e n t  more than 8 p e r c e n t  of a l l  che h y d r o e l e c t r i c  
c a p a c i t y  and energy generated i n  t h e  United S t a t e s  i n  1972.6 Because 
of t h i s  ex tens ive  h y d r o e l e c t r i c  development by TVA, t h e  p o t e n t i a l  f o r  
f u r t h e r  expansion i n  t h e  Tennessee and Cumberland River Basins  is 
l imi t ed .  The Federa l  Power Commission has  repor ted  t h a t  the undeveloped 
h y d r o e l e c t r i c  power a t  many sites i n  t h e  Tennessee and C u d e r l a n d  River 
Basins  have a p o t e n t i a l  of only 1536 MWe w i t h  a c a p a b i l i t y  of generating 
on ly  2765 m i l l i o n  kWh.6 
amount of gene ra t ing  capac i ty  (1536 W e > ,  t h e  e l ec t r i ca l  energy prcduc- 
t i o n  c a p a b i l i t y  of t h e  undevel.oped sites is  r e i a t i v e l y  smail. This 
r e p r e s e n t s  a capac i ty  f a c t o r  f o r  t h e  undeveloped h y d r o e l e c t r i c  capac i ty  
of about 20 pe rcen t .  With t h i s  a l t e r n a t i v e ,  a d d i t i o n a l  capac i ty  (pu800 M e )  
would b e  r equ i r ed  and o l d e r  f o s s i l  units would have t o  b e  run a t  h ighe r  
capac i ty  f a c t o r s .  Also, 1 7  hydro u n i t s  must b e  cons t ruc ted  and opera ted  
ve r sus  two u n i t s  a t  Be l l e fon te .  This a l t e r n a t i v e  does no t  appear  t o  b e  
environmental ly  n o r  economically a t t r a c t i v e .  The s t a f f  concludes t h a t  
the use of undeveloped h y d r o e l e c t r i c  sites i n  conjunct ion w i t h  cons t ruc t ion  
of o t h e r  u n i t s  is n o t  an accep ta3 le  a l t e r n a t i v e .  

These product ion  

mil2 t h i s  estimate i n d i c a t e s  a s i z e a 5 l e  

Pumped s t o r a g e  is another  hydro-type a l t e r n a t i v e .  TVA's Raccoon 
Nountain p l a n t  on the Tennessee River i s  a pumped s t o r a g e  f a c i l i t y  of 
1350 MWe w i t h  the f i r s t  un i t  going i n t o  commercial ope ra t ion  i n  May 1975. 
Pumped s t o r a g e  u n i t s  would tend t o  i n c r e a s e  t h e  annual average capac i ty  
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f a c t o r  f o r  the mid-range units of TVA, and, t o  a smaller e x t e n t ,  the 
baseload u n i t s  over t h a t  e x i s t i n g  p r i o r  t o  i n s t a l l a t i o n .  TVA has  a 
reasonably h i g h  o v e r a l l  capac i ty  f a c t o r  f o r  its u n i t s ;  w i t h  the nuc lea r  
units i n  1979-1980 a l r eady  a t  high capac i ty  f a c t o r s  and c o n s t i t u t i n g  
about only ~ 2 5 %  of the  dependable c a p a c i t y ,  t h e  most l i k e l y  p w e r  i n c r e a s e  
would b e  from the  o l d e r  coal-€ired units, which have high o p e r a t i n g  c o s t s .  
The comparative economics and environmental  impacts were n o t  i n v e s t i g a t e d  
by t h e  s t a f f ,  bu t  genera l  cons ide ra t ions  of  t h e  TVA s i t u a t i o n  i n  1979 and 
the  f a c t  that  3 kwh must b e  generated irh o l d e r  coa l - f i r ed  units t o  o b t a i n  
2 kWh from t h e  pumped-s torage  mit  m i l i t a t e  aga ins t  t h e  a t t r a c t i v e n e s s  
of such an alternative. 

9.1.1.3 Geothermal 

Electric power is be ing  generated by geothermal steam a t  The Geysers on 
the P a c i f i c  Gas and E l e c t r i c  Company system. Curren t ly ,  The Geysers 
p l a n t  has  a c a p a c i t y  of about 290 Me w i t h  a d d i t i o n a l  gene ra t j ag  
f a c i l i t i e s  be ing  i n s t a l l e d  t o  b r i n g  the t o t a l  capac i ty  up t o  1300 MWe 
by :he end of 1980. 
a b l e  sites.7 
power is very l o w  and no sites have been i d e n t i f i e d  t o  date i n  t h e  TVA 
s e r v i c e  area.* 
v i a b l e  energy source  on t h e  TVA systern. 

Geothermal power i s  being s tud ied  f o r  o t h e r  favor- 
However, TVA s ta tes  t h a t  t he  p o t e n t i a l  f o r  geothermal 

The s t a f f  dses  n o t  cons ider  geothermal energy as a 

9.1.1.4 Na tu ra l  G a s  

Natura l  gas i n  the  q u a n t i t i e s  which would be  requi red  f o r  a 2340-MWe 
electr ic  power s t a t i o n  is n o t  considered t o  b e  a f e a s i b l e  energy source 
f o r  electric power genera t ion  on t h e  TVA system. 
n a t u r a l  
No. 467,'O which sets  f o r t h  i n i t i a l  p r i o r i t i e s  based on end-use of gas 
t o  b e  followed by p i p e l i n e  companies. The Order s ta tes  t h a t  t h o s e  users 
of n a t u r a l  gas  w i t h  t h e  lowest p r i o r i t y  are: 

Recent sho r t ages  of  
as9 have caused t h e  Federal  Power Comnission t o  i s s u e  Order 

" I n t e r r u p t i b l e  requirements of mre than 10,000 Mcf per  day, 
where a l t e r n a t e  f u e l  c a p a b i l i t i e s  can meet such requirements.  I' 

The n a t u r a l  gas  requirements f o r  a 2340-We power p l a n t  have been 
.estimated by t h e  a p p l i c a n t  t o  b e  about 500,000 Mcf per  day . l l  
t h e  genera t ion  of e l e c t r i c i t y  can b e  a t t a i n e d  w i t h  a l t e r n a t e  f u e l s  
such as c o a l  o r  n u c l e a r ,  and TVA h a s  s t a t e d  t h a t  n a t u r a l  gas could not 
b e  obtained on a non- in t e r rup t ib l e  b a s i s ,  t h e  use of n a t u r a l  gas  as a 
b o i l e r  f u e l  i n  electric power genera t ion  h a s  t h e  lowest p r i o r i t y  of a l l  
t h e  end uses. 

Since  
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Even more t o  t h e  p o i n t  is a r e c e n t  r u l i n g  b y  t h e  FPC which den ied  t h e  
Alabama-Tennessee N a t u r a l  Gas Company the a u t h o r i t y  t o  d e l i v e r  i n t e r -  
r u p t i b l e  gas t o  a TVA e l e c t r i c  power plarlt because " the  gas would be 
used i n  a n  i n f e r i o r  manner. Because of t h e  p r e s e n t  s h o r t a g e s ,  
c u r t a i l m e n t s ,  and end u s e  p r i o r i t i e s  of  n a t u r a l  g a s ,  t h e  s t a f f  does n o t  
c o n s i d e r  t h i s  f u e l  as a v i a b l e  a l t e r n a t i v e  energy s o u r c e .  

9 . 1 * 1 . 5  O i l  

P r e s e n t l y ,  t h e  dominant sources o f  energy  f o r  t h e  g e n e r a t i o n  of c l e c -  
t r i c i t y  on  t h e  TVA system are hydro p a v e r  and c o a l .  However, t h e  use 
of o i l  as a source  of energy f o r  t h e  g e n e r a t i o n  of  e l e c t r i c i t y  from a 
2340-We power p l a n t  was cons ide red  by t h e  a p p l i c a n t .  Assuming t h a t  an  
o i l - f i r e d  steam p l a n t  would have a h e a t  rate of about  9OOG BtulkWh, and 
that t h e  ave rage  h e a t  c o n t e n t  of o i l  is approximate ly  PS0,OOO Btu per  
g a l l o n ,  t h e  f u e l  requi rements  f o r  an o i l - f i r e d  p l a n t  producirtg t h e  
same q u a n t i t y  of e l ec t r i ca l  energy as t h e  proposed B e l l e f o n t e  Nuclear 
Station would b e  about  23.4 ndll.ion b a r r z l s  p e r  year o r  64.2 thousand 
b a r r e l s  p e r  day. 
t o  o b t a i n  a long-term c o n t r a c t  f o r  t h i s  q u a n t i t y  of  a i l  (Ref. 11, 
p. 4.1-3). However, as p o i n t e d  o u t  i n  t h e  a p p l i c a n t ' s  D r a f t  Ebvfron-- 
menta l  S t a t e m e n t ,  t hey  met w i t h  l i t t l e  s u c c e s s .  The p r e s e n t  preblents 
w i t h  f o r e i g n  oil supp ly  d i c t a t e  t h e  use  of  o t h e r  f u e l s  t o  t h e  e x t e n t  
p r a c t i c a l .  The s t a f f  concurs  w i t h  t h i s  f i n d i n g  based on t h e  l n f o n a a t l w  
s u p p l i e d  by o t h e r  a p p l i c a n t s  i n  t h e  v i c i n i t y  o f  TVA conce rn ing  the a v a i l -  
a b i l i t y  o f  f u e l  o i l  for e l e c t r i c  power product ion  *.?'"' 
s u l f u r  f u e l  o i l  were a v a i l a b l e ,  t h i s  a l t e r n a t i v e  v l t h  t h e  p r e s e n t  trend 
hi p r i c e s  would be much more expens ive ,  perhaps  by one-half b i l l i o n  
d o l l a r s  on a p r e s e n t  worth 33sis, than  a n u c l e a r  p l a n t ,  

TVA c o n t a c t e d  s e v e r a l  major oil companies i n  an  e f f o r t  

Even if Lou-- 

9.1.1.6 Coai 

Coal is t h e  most abundant of  o u r  domest ic  fossil fuel resources. 
Estimates p l a c e  ou r  coal reserves a t  3200 b i l l i o n  t o n s  w i t h  390 b j l l i r a  
t o n s  of this r e c o v e r a b l e  under c u r r e n t  tcclinological and econonic 
c o n d i t i o n s .  This cozpa res  w i t h  a total. annual  consumption rate o f  on ly  
abou t  8 .6  b i l l i o n  tons. 15 

TVA has used coal as a s o u r c e  o f  ene rgy  fo r  years. In 1972 P A  had 
mre than t h r e e  q u a r t e r s  of its g e n e r a t i n g  c a p a c i t y  f i r e d  by coal. In 
a d d i t i o n ,  TVA is i n  t h e  p rocess  of s t a r t i n g  up two 1300-We c o a i - f i r e d  
w.its a t  the C d e r l a n R  S t a t i o n .  Coal f o r  e l e c t r i c  power g e n e r a t i o n  i n  

Thus, i t  c a n  b e  seen  t h a t  TVA is a =for consumer o f  c o a l  a n d ,  i n  f a c t ,  
1972 for t h e  TVA sys tem w a s  prov ided  from t h e  areas s h u r n  in Table  9 . 1 .  1 6  



9-5 

TABLE 9.1. Source of  Coal f o r  TVA i n  1972 

Western Kentucky 18,584,000 55 

Tellnes see 4,449,0O'3 13 

Eastern Kentucky 4,257,000 14 

lllinais 4,22S, 000 12 

U a b e m  1,555,000 4 c 

V i r g i n i a  370,000 1 

Oklahoma 76 ,QOG - 

Indiana - - 6,000 

Total 34,022,000 1co 
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burns  more than 10  percent  of a l l  t h e  c o a l  th=it is used i n  t h e  U. S .  f o r  
electric power gene ra t ion .  Because of t h e  abundance of domestic c o a l  
reserves and t h e  ope ra t ion  of c o a l - f i r e d  p l a n t s  by TVA, t h e  s t a f f  be- 
l ieves t h a t  c o a l  is a v i a b l e  a l t e r n a t i v e  energy source .  This a l t e r n a t i v e  
is compared w i t h  a nuc lea r  power p l a n t  f o r  t h e  TVA s y s t e m  ic Sec- 
t i o n  9.1.2 of t h i s  s ta tement .  

9.1.1.7 Other Energy Sources  

hercl is a con t inu ing  e f f o r t  on t h e  pa r t  of both government and i n d u s t r y  
t o  f i i d  r. w sources  of energy t o  provide power which would have minimal 
iaapacL3 on t h e  n a t u r a l  environment. These long-range power developments 
Frclude bo th  new energy sources ,  such as s o l a r ,  fu s ion ,  and t f d a l  
energies, and new energy conversion methods, such as breede r  reactor‘;, 
magnetohydrodynamics, e l e c t r o g a s d y n a d c s  , f u e l  c e l l s ,  and b i n a r y  cyc le s .  
A l l  of t h e s e  advanced methods of power genera t ion  o f f e r  c e r t a i n  poten- 
t<a l  b e n e f i t s  when compared w i t h  convent iona l  methods of p e r  pro- 
duc t ion ;  however, a review of the c u r r e n t  l i t e ra ture  on t h e  ~ u b j e c t l ” ~ ~  
l e a d s  t h e  s t a f P  to  b e l i e v e  t h a t  none of these  form o f  genera t ion  w i l l  
b e  s : r f f i c i en t ly  developed t o  enable  c o m e r c i a l  power production i n  t h e  
t h e  per iod  requi red  by TVA. 

9.1.2 Comparison of Viable Energy A l t e r n a t i v e s  

The s t a f f  concluded i n  Sec t ion  9 .1 .1  of t h i s  s ta tement  t h a t  t h e  only  
v i a b l e  a l t e r n a t i v e  energy source for baseload e l ec t r i c  paver generat ion 
by the a p p l i c a n t ,  o t h e r  than nuc lea r  f u e l ,  w a s  rhe u t i l i z a t i o n  of coa l .  
This s e c t i o n  of t h e  €hvironraental Statement w i l l .  assess t h e  r e l a t i v e  
rrrertta of bo th  a c o a l - f i r e d  p l a n t  and a nuclear-fueled power p l an t .  
In t h e  a n a l y s i s ,  i t  was assumed t h a t  each p l a n t  cons i s t ed  of N O  1170 
We units f o r  cmmerclal o p e r a t i o n  i n  Septelaber 1979 and J m e  1980. 

9.1.2.1 Economics 

In  t h e  s t a f f  a n a l y s i s ,  two types  of  coa l - f i r ed  p l a n t s  were exarained -- 
one which worrld burn low-sulfur coai and a second which would burn high- 
s u l f u r  coal w i t h  s tack-gas c l ean lng  systems t o  r e m v e  mst of t h e  s u l f u r  
con ten t  af the gaseous e f f l u e n t .  The r e s u l t s  given i n  Table 9 . 2  show 
t h a t  a n u c l e a r  p l a n t  has  a d e f i n i t e  economic advantage over both types 
of  c o d - f i r e d  p l a n t s .  Using t h e  c a p a c i t y  factors fo recas t ed  by t h e  
applicant. (80 percen t  dur ing  the f i rs t  1 5  years  of ope ra t ion ,  35 percent  
during the next 10 yea r s ,  and 4 3  pe rcen t  dur ing  t h e  last f i v e  years), t h e  
accnrcmic advantage of  nus loa r  r e l a t i v e  t o  coa l - f i r ed  p l a n t s  a m u n t s  t o  
about $368 t rdl l lon on a present  worth basis. Considering t h a t  t h e  capac- 
i t y  f a c t o r s  are somewhat u n c e r t a i n ,  t h e  s ta f f  h a s  a d d i t i o n a l l y  es t imated  



TABLE 9.2. Economics of Alternative Energy Sourcesa (2340 MWe Capacity, 
Tu0 Units, Operation 1979 and 1980) 

Capactty factor * percent 

Xnvrstrnr cost ,  a l l l s / k U t . C  
Operation and Maintenance 

Fuel c o s t ,  aills/kVh 
C08C ~tii./kmd 

f O t  8 1 

Dlffcrentlal cost .  *ills/kVh 

Total genaratLng cost 
Annuallzed present worth,' 
millions of dollars 

Total generating cost 
Present rilllons 
of dok1.r. 

Dlffsrenrlal present 
uorth, millions of dollars 

60 70 

4.6 3.13 

0 . 5  0 . 5  
5 . 4  5 . 0  

10.3 9.7 
.y_ -. 

1.7 2 .O 

127 139 

1430 1565 

237 32 7 

80 

3.3 

0.5 
5 . 4  

9.2 

2 . 2  

- 

151 

1700 

405 

N A b  

3.6 

0.5 
5 .G 
9.5 

2.1 

-1 

163 

1610 

360 

60 70 80 

5.2 4.6 3.9 

1.5 1.5 1.5 
3.8 3.8 

10.5 9.7 9.2 
- 3 . 8  -- -- 

1.9 2 .o 2.2 

129 139 151 

1452 1565 1700 

259 32 7 GO5 

TVAb 

4 . 2  

1.5 
3.8 
9.5 

2.1 

-- - 

163 

1610 

360 

60 

6.4 

0.4 
1.8 
9.6 

Base 

- 

lo6 

1193 

Ba Be 

70 

5.5 

0.4 
1.8 

7.1 

Base 

- 

110 

1238 

Base 

80 TVAb 

4.8 5 . 2  

0.6 0 .4  
1.8 1.8 
7 . O  7.4 
- -  

Base Batre \o 
I 
4 

115 111 

1295 1250 

Base Base 
-- ___---- 

' N l r r k r s  in pranthsris 1ndJcats W A  estinrtc. 

* C a p . c r t y  factor used in these c a l c u l a t i o n s  i A  basltd upon TVA estimate ot average  capacity f a c t o r s  of BO percent during first 1 5  years 
of opsratlon, 5 5  parcent during next 10 ye-rs. ana 43 percent dur ing  tk l a s t  5 4w3rs of 0-ration. 

c b 8 d  an c a p i t a l  recovury factoi for 8 percent over 30 years. 

dogsration m d  mintsnance mst  for a -1-fired plant using high-sulfur coal includes 1 nul l  per k l l w a t t - h o u r  for s u l f u r  removal 

eD1scount rats of B percrnt for 30 p a r s .  
egur;rant 
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that t h e  economic advantage of  nucl-ear over  coa l - f i r ed  u n i t s  ranges 
from $237 mil l lon  i f  a l i f e t i m e  p l a n t  capac i ty  factor of 60 pe rcen t  is 
assumed to  $405 m i i l i o n  i f  an 80-percent capac i ty  f a c t o r  is used i n  t h e  
economic a n a l y s i s .  The s t a f f ’ s  estimates of c a p i t a l  c o s t s  are based on 
the use of a computer code p r e s e n t l y  i n  use i n  the  i n d u s t r y .  20 

The s t a f f ’ s  estimate af  p l a n t  c a p i t a l  c o s t s  and fuel c > s t s  do no t  agree  
w i t h  those  presented  by t h e  a p p l i c a n t  ( a p p l i c a n t ’ s  e s t ima ted  costs are 
s h m  i n  p a r m t h e s e s  i n  Table 9 .2 ) .  Hmever,  t he  coac lus ions  reached 
Cy t he  s t a f f  and the a p p l i c a n t  are the same. That i s ,  nuc lea r  power 
is d more economic energy source than coa l  a t  t h i s  genera l  l o c a t i o n  
and du r ing  t h i s  t i m e  frame. 

The m a j m  ecanomic disadvantage of coa l  is  its r ap id ly  r i s i n g  c o s t s .  
As shown I n  Fig.  9 .1 ,  t h e  average c o s t  of c o a l  on the TVA system is 
es t imated  to  b e  33 c e n t s  p e r  m i l l i o n  Btu by 1974. This c o s t  r e p r e s e n t s  
on ly  t h e  average c o s t  of coal w h i c h  i s  a f f e c t e d  by previous low-cost 
coal c o n t r a c t s .  Nry c o n t r a c t s  f o r  TVA are gene ra l ly  i n  t h e  range of  
42 to 43 c e n t s  p e r  m i l l j m  B t u .  2 ” 2 2  
by  t h e  s t a f f  t o  c o s t  about 60 c e n t s  p e r  mi l l i on  Btu. Th i s  estimate is 
based on the preserit c o s t  of low-sulfur coal from Montana and Colorado 
to  o t h e r  electr-tc systems which are about e q u i d i s t a n t  from the western 
c o d  f i e l d s  as TVA.23’24 The a p p l i c a n t  has es t imaied  t h a t  coal costs 
“would almost double” i f  environmental  s tandards  were t o  n e c e s s i t a t e  
t h e  use of wes tern  coals.2b This would f n d i c a t e  t h a t  t h e  a p p l i c a n t  
b e l i e v e s  t h e  low s u l f u r  western c o a l  t o  c o s t  about 70 t o  80 c e n t s  Fer 
m i l l i o n  Btu based or. 1973 and 1974 p ro jec t ed  c o a l  c o s t s  for t he  TVA 
system. 

Low s u l f u r  c o a l  has  been es t imated  

The cost of  bo th  nuc lea r  f u e l  and coal were assumed t o  remain cons t an t  
through t h e  t h i r t y - y e a  p l a n t  l i f e .  The s t a f f  reallzes t h a t  f u e l  c o s t s  
w i l l  i n c r e a s e  i n  t h e  years  ahead. However, p ro j ec t ed  f u e l  cost  estimates 
show foss i l  f u e l s  i nc reas ing  a t  g r e a t e r  rates than  nuc lea r  
This would tend t o  make the  present -wor th  genera t ing  c o s t  d i f f e r e n t i a l  
between nuc lea r  and coal to b e  even more favorable  f o r  a nuc lea r  power 
p l an t .  

I f  h igh-su l fur  coal were t o  be  used, t h e  app l i can t  would b e  r equ i r ed  t o  
i n s t a l l  sulfur removal equipment. A t  t h e  present  time, t h e r e  is un- 
certainty as to the r e l i a b i l i t y  and conwercial costs for  s u l f u r  re- 
moval equfpment. 
kilowatt i n  a d d i t i o n a l  c a p i t a l  expendi tures  and an  increased  ope ra t ion  
and maintenance cost of about 1 m i l l  p e r  kilowatt-hour.  
casts  are c o n s i s t e n t  w i t h  estimates f o r  s u l f u r  removal f o r  the S d t  
power p l a n t  . 28r29 

The s t a f f  used a cost f o r  this equipment of $46 p e r  

These projel- ted 
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9.1.2.2 Environmental Impact 

Table 9.3 summarizes the major mvironmental  impacts of a coal-f i red 
p l a n t  and a nuc lear  p l a n t  which would have an e l e c t r i c a l  capac i ty  of  
2340 We. From an environmental s tandpoin t ,  t he  xost  s i g n i f i c a n t  
advantage which a coal--f i red p l a n t  has r e l a t i v e  t o  a l ight-water 
reac tor  nuclear  p l a n t ,  which is t h e  type being proposed by t h e  appli-  
can t ,  is i ts  thermal e f f i c i ency .  As shown i n  Table 9 .2 ,  t he  n e t  p l a n t  
h e a t  rate of a coal-fired p l an t  is 8947 Btu/kWh (38% thermal e f f i c i ency)  
as opposed t o  a n e t  p l an t  heat  rate of 9943 Btu/kVh (34% thermal 
e f f i c i ency)  f o r  a nuclear  power plant .  when one considers t h e  
d i f f e rences  in thermal e f f i c i ency  and t h a t  about 10 percent  of t h e  hea t  
input  t o  a coal-f i red p l an t  is re j ec t ed  through t h e  s tack ,  then t h e  
amount of thermal discharge t o  the cool ing water is approximacely 
40 percent  g rea t e r  from a n-iclear p l a n t  than from a s i m i l a r l y  s i z e d  
coal-fired p lan t .  

The r a d i o a c t i t e  e f f l u e n t s  from a nuclear  p lan t  would b e  greater than 
those from a coal-f i red p lan t .  However, t he  con t ro l s  imposed on a 
nuclear  p l a n t  would result i n  t h e  e f f l u e n t  being equivalent  t o  only a 
small f r a c t i o n  of the  na tu ra l  background rad ia t ion .  

A disadvantage of a coal-fired p l a n t  is t h e  amount of p o l l u t a i t s  which 
would b e  released t o  the a i r .  The s t a f f  has es t imated,  based on EPA 
standards,30 t h a t  a coal-f i red p l an t  would e m - t  5600 tons  of p a r t i c u l a t e s  
per year ,  68,008 tons of s u l f u r  dioxide p e r  year ,  and 39,000 tons  of  
ni t rogen oxides per  year.  

Coal consumption and s torage  a l s o  present  environmental impacts. A 
90-day supply of c o a l  a t  the  p l a n t  s i t e  would requi re  approximately 
70 acres of land.* 
f i r e d  p l an t  would b e  about 4,700,000 tons.** 
t r a i n s  of 120 cars, with each car having a capaci ty  of 100 t o n s ,  a 
t r a i n  load of f u e l  would b e  required every 22 hours f o r  a 2340-We coal- 
f i r e d  power p lan t .  

The amount of coa l  consumed each year  by a coal- 
Assuming de l ivery  by u n i t  

*Staff assumed coa l  w i th  a dens i ty  of 80 lb / cu  f t  and 10-foot high 
coal  piie. 

**Staff assumed a l i f e t i m e  p lan t  capac i ty  f a c t o r  of 61.4 percent and 
coa l  w i th  a heat content of 12,000 Btu/lb. 
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L B L E  9.3. Environmental Impacts of A l t e r n a t i v e  Energy Sources 

-- -~ 
Xmpact Caal Nucl e a r a  

Lmd U s e  

P l an t  proper ,  acres 
Fuel  s t o r a g e ,  acres 
T o t a l  p l a n t ,  acres 

Releases t o  A i r  

P a r t i c u l a t e s ,  t ons  pe r  year  
Su l fu r  d iox ide ,  t ons  per  year  
Nitrogen ox ides ,  t ons  pe r  year 
Rad ioac t iv i ty ,  man-rem pe r  year  
Fogging, days pe r  year  
I c ing ,  days p e r  year  

Releases t o  Water 

Heat, 8 t u  pe r  hour 
Rad ioac t iv i ty ,  man-rem pe r  year  
Chemicals, t ons  pe r  year  

-- Consumptive Use of Water 

Evaporation (maximum), c f  s 
D r i f t ,  c f s  
T o t a l  

Fuel  -- 
Consumed, t ons  per  year  
TranspoLted, t ons  pe r  yea r  
Wastes, tons per yea r  

E s t h e t i c s  

G O O  256 

%6 00 1,500 
70 I i z s  i gn i f i c  an t 

5,60C 64 
68,000 63 
39,000 2.52 

1 o r  2 1 o r  26 
none none 

Ob 1 4  3c 

d 

2.5 x 108 3 .5  x 108 
none 6.4c 

700 1,000 

53 74 
0.25 0.25 

53.25 74.25 

4,700,000 40Qe 

470,000 120 
4,700,000 l O O f  

Would r e q u i r e  t a l l  s t a c k s ,  Large 
coal yard ,  f r equen t ly  coo l ing  
used r a i l r o a d .  Would t o w e r .  
create a v i s i b l e  smoke plume. 
L a r p e  coo l ing  tower. 

?TVA e s t i m a t e .  

b R a d i o n n c l i d e s  o f  n a t u r a l 1  y o c c u r r i n g  r a d i u m ,  thcri-m, and uran ium a r e  

e s t i m a t e .  T h e  r a d i o a c t i v e  r e l e a s e s  t o  a i r  i n c l u d e  14 man-rem p e r  

e m i t t e d  w i t h  the f l y  a s h .  

y e a r  from the t r a n s p o r t a t i o n  o f  f u e l  and r a d i o a c t i v e  w a s t e .  

~ A E C  e s t i m a t e .  

eNa tura l  uranium,  u’308.  

f S l i g h t l y  enriched uranium d i o x i d e  pellets. 
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A.c t h e  p re sen t  time, the  q u a n t i f i c a t i o n  of human h e a l t h  impacts from the  
a l t e r n a t i v e  gene ra t ing  u n i t s  is unce r t a in .  Each a l t e r n a t i v e  meets 
a p p l i c a b l e  s t anda rds .  

If it i s  assumed t h a t  t t .2  environmental  impacts of a coa l - f i r ed  plan: 
and a nuc lear  p l a n t  are equ iva len t ,  the  lower power genera t ing  c o s t s  o f  
a nuc lea r  p l a n t  compared wi th  a c o a l - f i r e d  p l a n t  favors  t h e  s e l e c t i o n  
of a nuc lea r  p l a n t .  The s t a f f  b e l i e v e s  t h a t  w i t h  t h e  coo l ing  towers 
and l o w  releases of r a d i o a c t i v i t y ,  a nuc lea r  p l a n t  w i l l  not  degrade 
t h e  environment more than the  f o s s i l  a l t e r n a t i v e  and t h a t  a nuc lear -  
fueled power p l a n t  is more economlcal. Therefore t h e  nuc lea r  altema- 
t i v e  energy source  is favored. 

9 . 1 . 3  Alternative S i t e s  

The methodology employed by TVA i n  s e l e c t i n g  the  Bel le fonte  s i te  w a s  
b a s i c a l l y  a four-s tep procsss .  In t h e  f i r s t  s t e p ,  t h e  a p p l i c a n t  iden- 
t i f i e d  many d i f f e r e n t  p o t e n t i a l  sites which were be l ieved  t o  m e r i t  a 
pre l iminary  e x a d n a t i o n .  Included among t h e s e  p o t e n t i a l  sites w a s  
t h e  Be l l e fon te  l o c a t i o n .  The second s t e p  i n  t h e  s i t e  s e l e c t i o n  process  
w a s  t o  perform a pre l iminary  study on each s i t e  t o  determine i f  a 
f u r t h e r ,  more d e t a i l e d  s tudy  w a s  warranted. The prel iminary s tudy  of  
each s i t e  included a cursory  examinztion of cool ing  water a v a i l a b i l i t y ,  
t ransmiss ion  f a c i l i t y  proximity,  demography, s i t e  a c c e s s a b i l i t y ,  land 
use and ownership assessment,  topography, n a v i g a b i l i t y  and f lood ing  
p o t e n t i a l i t i e s  of t h e  waterway, and si te  proximity t o  unique areas such 
as r e c r e a t i o n  o r  w i l d l i f e  reg ions .  A f t e r  completing these  pre l iminary  
s t u d i e s  of p o t e n t i a l  sites, t h e  t h i r d  s t e p  w a s  t o  examine i n  g r e a t e r  
d e t a i l  those  sites which w e r e  found t o  have favorable  c h a r a c t e r i s t i c s  
w i t h  regard t o  t h e  pre l iminary  s t u d i e s  i n  s t e p  two. These mre d e t a i l e d  
s t u d i e s  included the' p h y s i c a l  c h a r a c t e r i s t i c s  of t h e  var ious  sites such 
as foundat ion c o n d i t i o n s ,  meteoro logica l  and hydro logica l  c h a r a c t e r i s t i c s ,  
and a rchaeo log ica l  condi t ions .  The f o u r t h  and f i n a l  s t e p  w a s  t o  de te r -  
mine which of those  sites examined i n  s t e p  t h r e e  w a s  the most f avorab le  
s i t e  f o r  a steam-electric power p l a n t  from an environmental and economic 
viewpoint. The s t a f f  believes t h a t  t h i s  w a s  a reasonable  and l o g i c a l  
approach i n  determining a power p l a n t  s i t e .  

A pre l iminary  s i te  s tudy  w a s  warranted f o r  30 p o t e n t i a l  p l a n t  sites. 
A l l  of t h e s e  30 sites w e r e  l oca t ed  i n  the Tennessee River Valley s i n c e  
TVA be l i eved  that  stream temperature s t anda rds  would a l low once-througE. 
cool ing  as a h e a t  d i s s i p a t i o n  method. The Tennessee River had adequate  
flow t o  permit  once-through cool ing  wh i l e  o t h e r  waterbodies  w e r e  e i t h e r  
too small o r  l o c a t e d  i n  areas w i t h  ques t ionab le  se i smic  c h a r a c t e r i s t i c s .  
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The s t a f f  does n o t  ag ree  wi th  t h e  a p p l i c a n t  i n  l i m i t i n g  s i t e  s t u d i e s  
only  t o  those  reg ions  which have l a r g e  waterbodies  capable of once- 
through cool ing.  In furcher  support  of  t h e  s t a f f ' s  p o s i t i o n ,  i t  should 
b e  noted that  t h e  proposed Be l l e fon te  p l a n t  w i l l  employ n a t u r a l  d r a f t  
cool ing  towers as d i s c u s s - '  i n  Sect ion 3 r a t h e r  than once-through cool ing.  
On the  o t h e r  hand, thp Liessee River extends about 650 miles from t h e  
Ohio River i n  Kentuck, 'hrough the  western por t ion  of  Tennessee and upper 
p a r t  of Alabama and tiLen onto Knoxville,  and t h e  s t a f f  f i n d s  t h a t  a 
reasonable  number of real is t ic  s i t i n g  op t ions  can b e  i d e n t i f i e d  which 
present  a spectrum of environmental  and economic e f f e c t s .  The Tennessee 
River a l s o  a f f o r d s  reasonable  t ransmiss ion  t ies  t o  t h e  major e lectr ical  
load  c e n t e r s  on t h e  TVA system such as Knoxvil le ,  Chattanooga, Huntsvil le,  
and Paducah. These major e l e c t r i c a l  l oad  c e n t e r s ,  as shown i n  Figure 
8.1, c l o s e l y  fol low t h e  Tennessee River  Valley.  From an environmental  
s t andpo in t ,  t h e  l a r g e r  flow rates of  t h e  Tennessee River w o d d  d i l u t e  
and d i s p e r s e  t h e  blawdown from a power p l a n t  more e f f e c t i v e l y  than smaller 
streams. 
cen t t age  of the  t o t a l  stream flow on a l a r g e r  r i v e r  than on a s m a l l  
stream. 

S i m i l a r l y ,  makeup water f o r  t h e  p l a n t  would b e  a smaller per- 

The pre l iminary  s t u d i e s  of t he  30 sites ind ica t ed  that e i g h t  of t h e s e  
s i tes  meri ted f u r t h e r  and more d e t a i l e d  i n v e s t i g a t i o n .  The 22  sites 
which were e l imina ted  were found t o  have less d e s i r a b l e  c h a r a c t e r i s t i c s  
than those  chosen f o r  more d e t a i l e d  s tudy.  The e i g h t  si tes i d e n t i f i e d  
f o r  f u r t h e r  examination are l i s t e d  i n  Table 9.4. These sites extend 
from t h e  Knoxvil le  area through nor the rn  Alabama t o  t h e  western p o r t i o n  
of the  TVA s e r v i c e  area. The l i n e a r  d i s t a n c e  between t h e  eastern and 
western-most sites along t h e  Tennessee River is about 400 miles. The 
e i g h t  s i t e s  are l o c a t e d  on f i v e  d i f f e r e n t  r e s e r v o i r s  of  t h e  Tennessee 
River-these r e s e r v o i r s  be ing  t h e  Kentucky, Pic'kwick, Guntersville, 
Chickamauga, and Watts Bar. 

S i t e  A on t h e  Kentucky Reservoir  and S i t e  B on t h e  Pickwick Reservoir  
are loca ted  i n  t h e  western p o r t i o n  of  the TVA system where t h e  seismic 
cond i t ions  w e r e  be ing  examined b u t  n o t  c l e a r l y  def ined a t  t h e  t i m e  t h e  
s i te  s t u d i e s  were be ing  conducted. Because of the  unknown seismic 
cond i t i cns ,  f u r t h e r  cons ide ra t ion  was not  given t o  t h e s e  p l a n t  sites 
a t  t h e  t i m e .  I n  o rde r  t o  desc r ibe  mre f u l l y  t h e  seismic design 
requirements f o r  f u t u r e  nuc lea r  power p l a n t s  i n  t h e  w e s t e r n  p o r t i o n  
c f  t h e  TVA system, a r e p o r t  e n t i t l e d  Rela t ionship  of Earthquakes and 
Geology i n  t h e  West Tennessee and Adjacent Areas w a s  subm5tted by TVA 
t o  the  U.  S .  Atomic Energy Commission i n  June of 1972. Since that t i m e ,  
t h e  s t a f f  has  reviewed t h i s  r epor t3 '  and has found, pending a d e t a i l e d  
s i te  i n v e s t i g a t i o n ,  t h a t  l o c a t i o n s  northward along t h e  Tennessee River 
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T B L E  9 .4 .  Alternative Sites 

-- 
Loca ti OR , 

S i t e  Peservoir  Tennessee River M i l e  

A 

ii 

C 

D 

Bellefonte 

F 

G 

H 

Kentucky 

Pickwick 

Guntersville 

Guntersville 

Guntersville 

Gun t e r s v i l  le 

Chickamauga 

Watts Bar 

174 

215 

369 

386 .5  

392 

398.5 

499 

559 
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to  TRM 170 would be accep tab le  f o r  a n u c l a r  p a r e r  p l a n t  from a 
seismology s t andpo in t .  
be  included i n  t h i s  area. However, t h e  s t a f f  b e l i e v e s  t h a t  t h e  dec i s ion  
of the  a p p l i c a n t  t o  e l imina te  t h e s e  two s i t e s  from cons ide ra t ion  a t  
t h a t  t i m e  w a s  a reasonable  determinat ion.  
mectal impacts a t  S i t e s  A and B would no t  b e  s u b s t a n t i a l l y  d i f f e r e n t  
than those  a t  the  o t h e r  six si tes .  

Both S i t e  A and S i t e  B (TRM 174 and 215) would 

I n  any even t ,  t:ie environ- 

Some of t h e  mre important f e a t u r e s  of t he  s i x  remaining s i tes  are 
summarized in Table 9.5. A l l  of  t hese  sites are considered t o  be 
p o t e n t i a l l y  s u i t a b l e  f o r  a the rma l  e l e c t r i c  power p l an t .  S i t e s  D, 
F, and H were found 5 y  t h e  a p p l i c a n t  t o  b e  s l i g h t l y  less d e s i r a b l e  
a t  t h i s  time due t o  a v a r i e t y  of reasons -- S i t e  D c o n f l i c t e d  wi th  
p o t e n t i a l  u rbaniza t ion  of Scot t sboro ,  S i t e  F w a s  too nea r  a w i l d l i f e  
sanc tuary ,  and S i t e  H would r e q u i r e  a l a r g e  amount of excavat ion and 
u l t ima te  d i s p o s a l .  The s t a f f  f i n d s  t h a t  l o c a t i n g  a power p l a n t  a t  
S i t e  D would encroach on present  r e s i d e n t i a l  developments t a k i n g  p lace  
in  t h i s  area and i n  t h e  v i c i n i t y  of Alabama Highway 35. In a d d i t i o n ,  
a s tudy i s  i n  progress  which is expected t o  recommend t h a t  much of 
t h e  area def ined  as S i t e  D b e  zoned f o r  a g r i c u l t u r a l  and low d e n s i t y  
r e s i d e n t i a l  development.32 me s t a f f  a l s o  found t h a t  S i t e  F would 
b e  surrounded by a wi ld l i f e ,  management area which is p r i n c i p a l l y  
made up o f  f o r e s t  l ands  a t  t h e  p re sen t  t i m e .  3 3  
i n v e s t i g a t i o n s  a t  S i t e  F i n d i c a t e  t h a t  s u i t a b l e  foundation rock is a t  
a depth of more than 100 f e e t .  Because t h e  s i t e  is more than 4000 
f e e t  from Guntersvi lPe Reservoir ,  water condui ts  of  much g r e a t e r  length  
than those proposed f o r  Be l l e fon te  would b e  requi red .  The developinent 
of S i t e  H would r e q u i r e  t h e  d i sposa l  of 1 . 2  mi l l i on  cubic  yards  of 
excess  excavat ion material34 which could present  an environmental. prob- 
l e m .  
t h e  environmental  impacts of s i tes  D,  F, and H would n o t  b e  s u b s t a n t i a l l y  
d i f f e r e n t  than those a t  s i t e s  C, G,  and Bel le fonte .  

In a d d i t i o n ,  seismic 

The s t a f f  b e l i e v e s  t h a t  o t h e r  than t h e  e f f e c t s  mentioned above, 

The f i n a l  t h r e e  s i tes  -- C, B e l l e f o n t e ,  and G -- were eva lua ted  i n  
g r e a t e r  d e t a i l  i n  o r d e r  t o  determine t h e  f i n a l  s i t e  l o c a t i o n ,  me 
s t a f f  f i nds  t h a t  t h e  hydrology, seismolcgy, and meteorology of a l l  
t h r e e  s i tes  are very s imilar  and, t h e r e f o r e ,  are no t  c r i t i c a l  dec i s ion  
items i n  site s e l e c t i o n .  Since a l l  t h r e e  sites l i e  wi th in  t h e  Southern 
Appaiachian Seismotectonic  Province,  i t  can reasonably be assumed, 
pending more d e t a i l e d  s i t e  i n v e s t i g a t i o n s ,  t h a t  a l l  t h r e e  sites would 
have similar seismic condi t ions .  Likewise,  t h e  meteorological  condi- 
t i o n s  of t h e  sites would have marked resemblances s i n c e  a l l  are wi th in  
t h e  same climatic regimes. While t h e  hydrology of the t h r e e  sites vary 
somewhat (average annual flow a t  s i t e s  C and Bel le fonte  equals  approxi- 
rnately 41,000 cfs whi le  a t  S i t e  G ,  average annual flow equals  33,000 
c f s ) ,  t he  s t a f f  does not  consider  t h i s  t o  be  a s i g n i f i c a n t  d i f f e r e n c e .  



TABLE 9 . 5 .  S i t e  Alternatives 

Locnt iocl 
Tennessee r i v e r  mile 
Rese rvo 1 r 
Nearest  town 

Popular ion 

Nearest c i t y  
Populat  lon 
nimtance. miles 

D i l C M C e ,  MilrS 

Distance to ncarea t  highway 
Distance t o  neares t  r a i l r o a d  
Distance t o  neares t  t ran*- 

mise ion 1 lnee 
500 kV 
161 kV 

369 
Cunteravi l l c  
Grant, Ala. 

)K2  
6 

137.802 
u) 
16 
16.5  

Huntrvillr. A l e .  

2 0  
G 

Total site rrquireppencs, acres 700 
Ovned by TQA 325 

1 3  

392 
Gunte r s v i  1 le 

Hollywood, A l e .  
8 6 5  

3 . 5  
l I u n t s v ! l l r ,  U e .  

1'17.802 
39 

1 . 5  
j .  5 

10 
2 

900 1.500 
200 2 GO 

39u. 5 
C m t e r s v l l l e  

S tewnson,  A l e .  
2.390 

b 

119,082 
37 

1 
2 

L h e t t u i o a ~ a ,  Tcnrr. 

6 

1.300 

699 
C h i c h a ~ u g a  

Daytan, Tenn. 
6.361 

6 
chat tanooga. fcnn . 

119.0I2 
30 
0 

19 

3 . 5  
6 

1.100 
200 

559 
Watts Bar 

Rockvood. Tonn. 
5.239 

5 
Oak Ridge, Tenn. 

28.319 
2 5  

6 
8 

6 
7 

CumPlnts EXcu3sIvr Rerreation. hous- S i t e  c o n f l i c t s  S i t e  adjacent  Depth of No major develop- 
ing nearbv. nPJor w i t h  po tcnt la .  t o  farm l a n d .  i p ~ ~ ~ : ~ ~ " o f ~ ' ' '  w n t s  near  site. b X C . V J t  ion 
indus t ry  2 . 5  urbanizat ion of loo i t .  k ' o t r l  disposal. 
miles from s i t e .  Scot taboro.  conduits of 

GO00 f t .  required. 
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As shown i n  Table 7 . 6 ,  a l l  t h r e e  o f  t h e  si tes are i n  r e l a t i v e l y  s p a r s e l y  
pczpulated areas. The populat ion dens:L’y of t h e  Be l l e fon te  s i te  is about 
80 persons pea square  mile wi th in  a 40 mile-radius and approximately 
105 persons p e r  square mile w i t h i n  a 50-mile r a d i u s ,  

The land requi rements ,  as shown i n  Tal: l e  9.6 ,  d i f f e r  by a f a c t o r  of two 
with  S i t e  C r e q u i r i n g  700 acres, S i t e  G 1,100 acres, and Bellefonte 
r e q u i r i n g  about  1,500 acres. The land  requirements  fo r  a p a r t i c u l a r  
s i t e  are s i g n i f i c a n t l y  inf luenced  by s i t e  topography and l and  m e r -  
s h i p . 3 5  The B e l l e f o n t e  s i t e  r e q u i r e s  more land  area than  S i t e s  C and 
G b e c a a e  t h e  p l a n t  would be  l o c a t e d  on a peninsula .  
e n t i r e  pen insu la ,  t h e  a p p l i c a n t  can c o n t r o l  i n g r e s s  and e g r e s s  t o  t h e  
per iphery  of t h e  pen insu la  which i t  would not  o the rwise  maintain.  

By ovning t h e  

Developnrent of any one of t h e  t h r e e  sites would b e  compatible w i t h  pro- 
j e c t e d  land uses  i n  t h a t  area. Since S i t e  G is ad jacen t  to a w i l d l i f e  
r e fuge ,  some a d d i t i o n a l  care would be  r equ i r ed  du r ing  c o n s t r u c t i o n  t e  
minimize impacts on the re fuge .  However, opera t ion  would n o t  e n t a i l  
m y  s p e c i a l  impacts on t h e  re fuge .  The s t a f f  found that  t h e r e  w a s  no 
c o n f l i c t  w i th  land use p lans  a t  e i t h e r  S i t e  C o r  Be l l e fon te .  Further-  
more, the  s t a f f  found t h a t  the  v i c i n i t y  i n  which t h e  B e l l e f o n t e  s i t e  
is l oca t ed  has  been planned f o r  i n d u s t r i a l  development. 36 
t h e  use of t h i s  land  f o r  a nuc lea r  pover p l a n t  would b e  c o n s i s t e n t  w i t h  
f u t u r e  la9d u s e  p lans  of t h e  Hollywood, Alabama area. 

m e r e f o r e ,  

Impacts on e s t h e t i c s  and r e c r e a t i o n  f o r  t h e  Be l l e fon te  s i t e  are d is -  
c u s s e d  i n  Sec t ions  2 . 7 . 5  and 5.1.3 of t h i s  Statement .  The a t a f f  b e l i e v e s  
t h a t  t h e  e f f e c t s  of t h e  power p l a n t  on e s t h e t i c s  and r e c r e a t i o n  would 
be  similar a t  S i t e s  C and G. There is no reason to  b e l i e v e  t h a t  t h e r e  
would be  any s f g n i f k a n t  damages t o  t h e  aqua t i c  environment at  any one 
of the t h r e e  s t t e s  wi th  proper ly  designed and loca ted  r n t a k e  and d i s -  
charge s t r u c t u r e s  as d iscussed  i n  Sec t ion  5 . 4 . 2 .  Since  t h e  s t a f f  f i n d s  
t h a t  t he  phys ica l  and environmental  f e a t u r e s  of each of  the t h r e e  si tes 
are s i m i l a r ,  t h e  f i n a l  s i t e  s e l e c t i o n  w a s  based on economic cons ide ra t ions .  

There were four  economic f a c t o r s  -,rhich were considered by TVA i n  de te r -  
mintng t h e  f i n a l  s i t e  s e l e c t i o n .  Ihese were (1) access f a c i l i t i e s ,  (2) 
t r ansmimion  connec t ions ,  (3) s i t e  development, and (4) land.  Table  
9 . 6  provides  q u a n t i f i e d  d a t a  on each of  t hese  iteats f o r  t h e  t h r e e  si tes.  
Table 9.7 sumnarizes t h e  cost of developing each of t h e  three s i tes .  
The s t a f f  f i n d s  t h a t  most of t h e s e  estimates are reasonably a c c u r a t e  and 
are c o n s i s t e n t  w i th  a previous WA document.37 The cost of l and  and 
tranmnicrsion system connect ions shown i n  Table 9 . 7  are considered by t h e  
s t a f f  t o  b e  comparable w i t h  estimates submit ted by o t h e r  a p p l i c a n t s  f o r  



TABLE 9.6.  Comparison of Site Alternativesa 

- 
S i t e  C Bellefonttt c 

Population 
within 5 miles 

10 mi le s  
2 0  miles 
30 miles 
40 miles 
50 mi le s  

Access f ac i  l i t  ies 
H i ghway 

Ral lroad 
Miles of construcrion 
Bridge 8 

Transmission l i n e s  
Construct Ion required miles 

500 k V  
161 kV 

Number of r iver crossings 
Right-of-way area, acres 

S i t e  development 
Grading, m i l l i m s  C U .  yd. 

Excavation 
P i l l  

3,37L 
13 , 112 
88,359 

2 2 3 , 5 2 4  
459,347 
653,925 

Construct 1000 f t  road 
Reconstruct 3 . 8  miles 

Improve 12 miles of road 
of road 

16.5 
2 

72  
I) 

1,750 

1 . 2  
1.0 

2,755 
18,405 
50,530 

106,860 
398,665 
837,658 

3,691 
16,768 

100,220 
287,274 
46 7,050 
683,226 

Construct 4 0 0 0  f t  road Maintain 8 mi les  of road 
Reconstruct 1 .5  miles 

of road 

3 . 5  
0 

0 . 8  
0.4 

19 
6 

165 
12 

4 , 3 0 0  6b 

0 . 3  
0 . 5  
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TABLE 9 . 7 .  Summary of Site-Related Costsasb 
(Thousands of 1972 Dollars) 

I t e m  G 13ellefonte C 

~ c c e s s  facilitiesC 

Highway 

Rail 

Site development 

Transmission system 
connect ions 

Land 

Total site-related c o s t  

Difference 

1,600 250 100 

5,000 850 5,200 

3,500 1,000 Base 

14,660 11,990 2s, 575 

4 3 2  1,169 570 

25,192 15,199 31,445 

9,993 Base 16,246 
-I--- 

aSource: W A  Vraft Environmental Statement, Dellefonte N u c l e a r  

b C c w l i n g  facilities costs were j u d g e d  to be comparable for same 

CBaryc facilities costs were j u d g e d  to be a b o u t  the same a t  each 

P i s n t .  

heat dissipation. 

s i t e .  
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those cos t  ca t egor i e s .  
ment f o r  the  Bel le fonte  s i t e  are cons is ten t  r e l a t i v e  t o  c o s t s  for t h e  
a l t e r n a t i v e  s i tes .  

The c o s t  of access  f a c i l i t i e s  and s i t e  develop- 

Bel lefonte  shows a cos t  advantage of approximately $10 mi l l i on  over 
S i t e  C and =re than $16 mil l ion over S i t e  G. The major advantage of 
t he  Bel le fonte  s i te  when compared wi th  S i t e  C i s  the  lower c o s t  of access 
f a c i l i t i e s  including both highway and r a i l .  When compared t o  S i t e  G, 
Bel lefonte  is preferab le  due  t o  the almost $9 mil l ion d i f f e rence  i n  
transmission cos t s .  

The s t a f f  be l i eves  t h a t  a l l  t h ree  sites would be s u i t a b l e  f o r  a steam- 
electric power p lan t  and from t h e  s tandpoint  of environmental impacts 
are equiva len t .  The Bel lefonte  si te has economic advantages r e l a t i v e  
t o  S i t e s  C and G. Considering a l l  environmerital and economic f a c t o r s ,  
none of t he  a l t e r n a t e  s i t e s  present a more des i r ab le  a l t e r n a t e  t o  t h e  
proposed Bel lefonte  s i t e .  

9.2 ALTERNATIVE PLANT DESIGNS 

This  s e c t i o n  of t he  environmental s ta tement  w i l l  analyze poss ib l e  modifi- 
ca t ions  t o  t h e  app l i can t ' s  proposed p l a n t  design t h a t  might s i g n i f i c a n t l y  
change t h e  balance between economic and environmental cos t s .  

9.2.1 Cooling Systems 

The appl icant  has es t imated (Ref .  11, p. 2.6-3) t h a t  t h e  amount of hea t  
which must b e  re jec ted  a t  t h e  Bel le fonte  Nuclear S ta t ion  w i l l  be 
15.6 x lo9  Btu/hr when the  p l an t  is operat ing a t  f u l l  load.  I n  designing 
an acceptable  method of d i s s ipa t ing  t h i s  quant i ty  of w a s t e  hea t ,  t h e  
appl icable  water q u a l i t y  standards of the  State of Alabama must be  
considered (see Sec . 5.2.3). 
A t  the present  t i m e ,  t he re  are six methods of d i s s i p a t i n g  w a s t e  hea t  from 
steam-electric y a r e r  p l an t s .  
(2) cooling lakes, (3) n a t u r a l  d r a f t  evaporative cooling towers, (4) mech- 
anical d r a f t  evaporative cooling towers, (5) spray canals ,  and (6) dry 
cooling t Owers. 

These include (1) once-through cool ing,  

9.2.1.1 Once-Through Coozing 

Once-through cooling is the  process whereby w a t e r  is drawn from a water 
body, c i r c u l a t e d  through t h e  steam condenser where its temperature is 
r a i sed  about 20°F, and discharged d i r e c t l y  i n t o  the  same water body. 
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I f  i t  i s  assumed t h a t  t he  steam condenser is designed f o r  a 20°F rise 
i n  temperature,  t he  water requirements  f o r  t h e  Be l l e fon te  Nuclear  P l a n t  
would be about  3500 c f s .  
s i t e  is approximately 27,000 c f s  (Ref.11, p. 1.2-9). 
t h e  e f f e c t  of r a i s i n g  the r i v e r  temperature about 2.6"F i f  complete 
mixing is assumed. Based upon d a t a  supp l i ed  by the  a p p l i c a n t  (Ref.11, 
p.1.2-58), t h e  s t a f f  concludes t h a t  t h i s  hea t  i npu t  would cause  t h e  
stream temperature t o  be  g r e a t e r  than  86°F dur ing  some p o r t i o n s  of t h e  
summer months, e s p e c i a l l y  du r ing  low flow. 
Alabama's water q u a l i t y  s t anda rds  would be v i o l a t e d  cr p l a n t  ou tput  
would be s e v e r e l y  c u r t a i l e d .  
economic pena l ty  t o  t h e  system. 

The average summer streamflow a t  t h e  Be l l e fon te  
This would have 

Thus e i t h e r  t h e  S t a t e  of 

Th i s  cu r t a i lmen t  would r e s u l t  i n  an 

The a p p l i c a n t  concluded t h a t  once-through coo l ing  w a s  n o t  f e a s i b l e  f o r  
t h e  B e l l e f o n t e  p l a n t  because t h i s  system would f a i l  t o  meet the 
water q u a l i t y  s t anda rds  of the  S t a t e  of Alabama (Ref.11, p. 2.6-16). 
The s t a f f  concurs w i t h  the  a p p l i c a n t ' s  a s s e r t i o n  t h a t  water q u a l i t y  
s t anda rds  would not  be met and f u r t h e r  n o t e s  t h a t  t h e  a l t e r n a t i v e  of 
reducing e lec t r ica l  output  would create a s i g n i f i c a n t  economic penal ty .  
For these reasons ,  as  w e l l  as t h e  b i o l o g i c a l  impact on t h e  reservoir, 
once-through cool ing  is r e j e c t e d .  

9.2.1.2 Dry Cooling Toxers 

Dry coo l ing  is t h e  method of coo l ing  i n  which h e a t  is d i s s i p a t e d  d i r e c t l y  
t o  t h e  atmosphere by conduction and convect ion r a t h e r  than by evaporat ion 
as in o t h e r  cool ing  methods. 
l o s s e s  i n  t h i s  type of system, many of the problems of convent iona l  
cool ing  systems are e l imina ted ,  Far example, t h e r e  are no problems 
with blowdown d i s p o s a l ,  water a v a i l a b i l i t y ,  chemical t rea tment ,  fogging 
o r  i c i n g  when dry  cool ing  towers are u t i l i z e d .  
of such problems would be  b e n e f i c i a l ,  t h e  dry  towers have a s s o c i a t e d  
t e c h n i c a l  o b s t a c l e s  such as high t u r b i n e  backpressure,  n o i s e  from very 
l a r g e  f ans  i n  mechanical-draft  towers,  and p o s s i b l e  f r e e z i n g  i n  cool ing  
c o i l s  du r ing  pe r iods  of l i g h t  load and s t a r t u p .  
experience wi th  l a r g e  dry  towers i n  t h e  U. S. 
i n s t a l l a t i n  i n  the  world i s  a n a t u r a l - d r a f t  tower f o r  a power p l a n t  
wi th  a r a t i n g  of about 220 

Because t h e r e  are no evapora t ive  or d r i f t  

Although t h e  e l imina t ion  

There has  been no 
The l a r g e s t  d r y  cool ing  

The incrementa l  c o s t  d i f f e r e n c e  between dry and w e t  cool ing  towers i n  
the  sou theas t e rn  s e c t i o n  of t h e  U. S.  is on t h e  o rde r  of 1 mill/kWh.39 
For t h e  Be l l e fon te  Nuclear P l a n t ,  t h i s  would be equ iva len t  t o  about 
$15 m i l l i o n  p e r  y e a r  or about $170 m i l l i o n  on a p resen t  worth b a s i s .  
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Cons€dering t h e  product ion c c s t  pena l ty  and t echn ica l  o b s t a c l e s  w i th  
r e spec t  t o  the previous ly  mentioned advantages,  t h e  s t a f f  b e l i e v e s  t h a t  
dry  c o o l h g  cowers are no t  jus j r i f ied  f o r  t h e  Be l l e fon te  Nuclear P l a n t  
a t  this time. 

9.2.1.3 Natural-Draft Cooling Towers 

The a p p l i c a n t  has proposed the  use of  two closed-cycle n a t u r a l - d r a f t  
cool ing  towers aDproximately 500 f e e t  i n  diameter and 500 f e e t  high 
f o r  the  Be l l e fon te  Nuclear P l a n t .  Each of  t hese  towers would c i r c u l a t e  
466,000 gpm of water and have 3 cool ing  range of 36OF. Thus, each w i l l  
d i s s i p a t e  about  7 .8  x l o3  Btu/hr  when the  nuc lea r  p l a n t  is o p e r a t i n g  a t  
f u l l  load .  The t o t a l  makeup water requirement for bo th  c o o l i n g  towers ,  
as shown i n  Table 9 .8 ,  w i l l  amount t o  about  3.48 c f s .  This water r equ i r e -  
ment i nc ludes  evapora t ive  l o s s e s  of  74 c f s  (maximum), 74 c f s  of blowdown, 
and 0.25 c f s  of d r i f t  l o s s e s .  The blowdown w i l l  meet Alabama s t anda rds  
f o r  temperature and d isso lved  s o l i d s .  

Ground level fogging and i c i n g  are gene ra l ly  no t  a problem w i t h  l a r g e  
n a t u r a l - d r a f t  cool ing towers.  However, a t  the Be l l e fon te  s c a t i o n ,  TVA 
has conserva t ive ly  est imated t h a t  plumes of s u f f i c i e n t  l e n g t h  t o  reach 
t h e  Sand Mountain Dla t eau ,  which is approximately 400 f e e t  h i g h e r  than 
t h e  t o p s  of t he  coc l ing  towers, w i l l  occur about s i x  percent  of t h e  time 
o r  22 days per  yea r .  
about  two percent  of t h e  t i m e  o r  seven days pe r  yea r .  The a p p l i c a n t  
has  es t imated  that Alabama Xighway 40, which averaged 2200 v e h i c l e s  
pe r  day i n  1970, could b e  a f f e c t e d  about one percent  of the t i m e  by 
fogging and 0.5 pe rcea t  of t h e  t i m e  b y  increased  i c i n g .  The s t a f f  
Eelieves t h a t  t h e  i c f n g  frequency w i l l  b e  p r a c t i c a l l y  ze ro  and t h e  
fogging frequency may b e  one o r  two days per year .  

P o t e n t i a l  i nc reased  i c i n g  i n c i d e n t s  could occur  

Tfie a p p l i c a n t  has es t imated  the  i n i t i a l  investment cos t  f o r  t h e  t w o  
closed-cycle n a t u r a l - d r a f t  coo l ing  towers t o  b e  $58 d l l i o i l ,  which 
inc ludes  condui t s ,  condensers,  and s i t e  prepara t ion .  

Open-cycle na tu ra l -d ra f t  cool ing towers 480 f e e t  i n  diameter  and 
400 f e e t  h igh  were considered as an a l t e r n a t i v e  t o  the proposed clcsed-  
c y c l e  coo l ing  towers.  
between t h e s e  two types of cool ing tower systems are summarized i n  
Tables  9.8 and 9.9. 
towers, i n  a d d i t i o n  t o  t h e i r  phys l ca l  s i z e ,  are t h e  inc reased  l o s s e s  o f  
l a r v a l  and s m a l l  f i s h  (1.8 b - l l i o n  vs. 0 . 1  b i l l i o n )  and the  increased  
c a p i t a l  expendi ture  of $17.1 mi l l ion  f o r  the open-cycle coo l ing  tower 
as given i n  t h e  TVA DES. This increased  investment c o s t  is due t a  t h e  

The environmental ard economic d i f f e r e n c e s  

The s i g n i f i c a n t  d i f f e r e n c e s  between t h e  cool ing  
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add i t iona l  channels,  ga t e s ,  and d i f f u s e r s  of the open-cycle system. 
The o v e r a l l  p r e s a t - w o r t h  cos t  d i f f e rence  including capi ta l  cos t  and 
operat ion and maintenance expenses i s  $10.85 mi l l ion  i n  favor of t h e  
closeb-cycle system o r  about 0 .1  millslkwF.1. 

9.2.1.4 Mechanical-Draf t Cooling T a r s  

*chanical-draft cooling towers w e r e  considered as an a l t e r n a t i v e  method 
of h e a t  d i s s ipa t ion  t o  closed-cycle na tura l -draf t  cooling tawers at  t h e  
Bel le fonte  Nuclear p lan t .  These two types of cool ing towers ope ra t e  
on the  same b a s i c  thermodvnamlc p r i n c i p l e s ,  t h a t  is, cooling t akes  p lace  
by evaporation and s e n s i b l e  hea t  t r a n s f e r .  
however, t h e  mechanical-draft cool ing towers would b e  a t  a disadvantage 
when compared t o  na tura l -draf t  cool ing towers i n  two areas: (1) economics 
and (2)  atmospheric impacts. 

A t  t h e  Bel lefonte  s i te ,  

The economic comparison of mechanical-draft cool ing towers, both  open- 
and closed-cycle,  with na tura l -draf t  cooling towers is  shown i n  Table 9.8. 
The c a p i t a l  cos t  of t h e  mechanical-draft towers are equivalent  t o  t h e  
c a p i t a l  c o s t  of na tu ra l -d ra f t  cool ing towers, but  t h e  operat ion and 
maintenance c o s t s  a r e  considerably h igher  f o r  t he  mechanical-draft 
towers. 

The primary disadvantage of mechanical-draft cool ing towers when com- 
pared t o  natural-draf t towers i s  the  increased p o t e n t i a l  f o r  ground-level 
fogging and ic ing .  This phenomenon i s  caused by t h e  relat ivcLy low 
discharge po in t  f o r  t he  water vapor from the  mechanical-draft towers. I n  
general ,  mechanical-draft  towers are about 60 f e e t  i n  height .  For com- 
pa ra t ive  purposes, t h e  proposed Bel le fonte  na tura l -draf t  towers w i l l  b e  
500 f e e t  high. Mechanical-draft towers discharge the  vapor plume a t  a 
lower e leva t ion  than na tura l -draf t  towers. The appl icant  has est imated 
t h a t  because of t h i s  aboEt three  t i m e s  t h e  amount of fogging inc iden t s  
and ten  times the  n d e r  of i c i n g  inc iden t s  occur when mechanical-draft 
towers are used. 

The s t a f f  agrees  wi th  t h e  app l i can t ' s  conclusions t h a t  mechanical-drzift 
towers would cause an increase  i n  fogging and i c i n g  which could be se r ious  
f o r  the  p a r t i c u l a r  topography and the road and c i t y  loca t ions  i n  t h e  
Guntersv i l le  ReservoPr area. Because of the atmospheric and economic 
impacts, the staZf be l i eves  that mecIianl'ca1-draft cooling towers would 
h e  i n f e r i o r  t o  n a t u r a l - d r a f t  towers a t  the Bel le fonte  si te.  

9.2.1.3 Cooling Lake 

The construct ion of a cool ing lake f o r  w a s t e  heat  d i s s ipa t ion  a t  t h e  
Bel lefonte  Nuclear P lan t  is a technica l ly  f e a s i b l e  cooling a l t e r n a t i v e .  
The cooling lake would r equ i r e  a su r face  area of between 2500 acres and 
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5000 acres based upon t h e  genera l  r u l e  of one t o  two acres of  s u r f a c e  
area per  megawatt of electrical capac i ty .40  
(Ref.11, p .  L . 6 - 2 4 )  t h a t  by impouncltng t h e  Dry Creek b a s i n  and f looding 
i t  t o  an e l e v a t i u n  of 630 f e e t ,  a lake would b e  c rea t ed  wi th  a s u r f a c e  
area of  5650 a c r e s .  This would b e  s u f f i c i e n t  t o  d i s s i p a t e  t h e  t h e r m a l  
d i scharges  of t h e  Be l l e fon te  Nuclear S t a t i o n .  I n  cons t ruc t ing  s u c h  a 
lake, approximately e i g h t  miles r 7 f  d ikes  would have t o  b e  b u i l t  and 
61.00 acres of s p a r s e l y  populatsd l a n d  would  have t o  b e  c l e a r e d .  
Approximately 140 occupied s t r u c t u r e s  would have t o  b e  removed. 

The a p p l i c a n t  has estimated 

Table 9 . 8  summarizes t h e  major environmental  impacts a t t e n d a n t  t o  the  
cons t ruc t ion  o f  a cool ing  lake  f o r  t h e  Bel le fonte  Nuclear P l a n t .  The 
t o t a l  water reqtlirements f o r  a 5650 acre cool ing  lake  would b e  about 
140 c f s  - evapora t ive  losses amounting t o  70 c fs  and b l o w d m  equal ing  
70 cfs .  
Thus, t h e  cool ing lake  a l t e r n a t i v e  would consume about  t h e  same amount 
of water as t h e  na tu ra l -d ra f t  cool ing  system. 

There are no a n t i c i p a t e d  d r i f t  l o s s e s  w i t h  t h e  coo l ing  l ake .  

The impact of a cool ing  l a k e  on t h e  a q u a t i c  b i o t a  due t o  impingement 
and entrainment  i n  t h e  Tennessee River would b e  no g r e a t e r  than  f o r  o t h e r  
c losed-cycle  a l t e r n a t i v e  cool ing  systems. However, t h e  a q u a t i c  l i f e  of 
t h e  impounded streams and the  terrestrial  l i f e  of t h e  flooded area would 
b e  a f f e c t e d .  Because of  the  number of l akes  f o r  r e c r e a t i o n  i n  t h e  r eg ion ,  
the incrementa l  b e n e f i t  of the cool ing  l a k e  would no t  b e  l a rge .  
c a l l y ,  t h e  lake would probably b e  mere a t t r a c t i v e  than o t h e r  man-made 
cool ing  systems. 

E s t h e t i -  

I n  a d d i t i o n  t o  the  l a r g e  amount of land area requ i r ed ,  another  d i s -  
advantage o f  a cool ing  l a k e  is t h e  fogging and i c i n g  due t o  its heated 
waters. These would c r e a t e  hazardous cond i t ions  f o r  a few cqsys per 
year  on both  U. S. Highway 72 and t h e  Southern Rai l road which would 
c r o s s  t h e  lake .  
l a k e s  such  as t h e  one a t  the  M t .  Storm coa l - f i red  p l a n t  of  V i rg in i a  
Electric and Power Company. Road i c i n g  has  been observed ,it Comon- 
weal th  Edison Co. 's  Dresden power p l an t .  

Increased fogging has  been observed a t  o t h e r  coo l ing  

The relative economics, shown i n  Table  9 .9 ,  of a coo l ing  l a k e  as opposed 
to a closed-cycle n a t u r a l - d r a f t  cool ing  tower i n d i c a t e s  t h a t  a coo l ing  
lake would c o s t  about  $ 3  mil l ion  mre on a p resen t  worth b a s i s .  
would b e  equ iva len t  t o  inc reas ing  the busbar  cost  of e l e c t r i c i t y  by 
0.03 m i l l s l k M h .  

This 

9.2.1.6 Spray Canals 

Spray canals were considered for waste heat d i s s i p a t i o n  a t  the B e l l e f o n t e  
Nuclear P lan t .  In  o r d e r  t o  d i s s i p a t e  t h e  15.6 x l o 9  B tu lh r  which would 
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b e  r e j e c t e d  by t h e  B e l l e f m t e  Nuclear P l a n t  t o  t h e  cool ing  water ,  a 
spray  cana l  system approximately 2.5 miles long and 200 f e e t  wide would 
b e  requi red .  

The primary d isadvantages  of spray c a n a l s  are similar t o  those  O f  

mechanical-draf t cool ing  towers when compared w i t h  na tura l -draf  t towers. 
These d isadvantages  a r e  t h e  econcmic and atmospheric impacts.  
i n  Tables  9 .8  and 9 .9 ,  bo th  the  capi ta l .  and ope ra t ion  and maintenance 
c o s t s  are  g r e a t e r  f o r  a closed-cycle  sp ray  cana l  than a n a t u r a l - d r a f t  
coo l ing  tower. 
m c h  i c i n g  would occur w i t h  spray cana l s  when compared t o  n a t u r a l - d r a f t  
towers. The s t a f f  b e l i e v e s  n a t u r a l - d r a f t  cool ing  towers are mre 
favorable  from an economic viewpoint than spray  cana ls  and w i l l  have 
fewer atmospheric  impacts.  

As shown 

Also, about t w i c e  as much fogging and seven times as 

The s t a f f  concludes t h a t  c losed-cycle  na tu ra l -d ra f  t coo l ing  towers 
would provide  t h e  most e f f e c t i v e  method of  w a s t e  hea t  d i s s i p a t i o n  of  
a l l  t he  a l t e r n a t i v e s  from an economic and environmental  s t andpo in t .  

9 . 2 . 2  Cooling-Water In t ake  

The s t a f f  has  d iscussed  its concern regard ing  entrainment o f  ichthyo- 
plankton i n  Sec t ion  5 . 4 . 2 . 2 .  A t  t h e  s t a f f ' s  r eques t ,  t h e  a p p l i c a n t  
has  considered a number of cooling-water i n t a k e  designs.41 
c r i te r ia  f o r  e s s e n t i a l  cool ing-water  flow under emergency cond i t ions  
must, of cour se ,  b e  met, i n  o rde r  t o  have a v i a b l e  comparison o f  
environmental ,  c a p i t a l ,  and ope ra t ing  c o s t s  f o r  a l t e r n a t i v e s .  Considera- 
t i o n s  p e r t i n e n t  t o  water i n t a k e  l o c a t i o n s  a t  the  6 e l l e f o n t e  s i t e  fol low.  

The s a f e t y  

For p ro tec t ion  of t h e  b i o t a ,  water should be taken from a region that 
has  a low d e n s i t y  of en t r a ined  organisms, p r i n c i p a l l y  ichthyoplankton,  
and a low p o t e n t i a l  f o r  f i s h  congregat ion and fatigue-producing con- 
d i t i o n s .  Systems t h a t  have s h o r e l i n e  and shore- in le t  i n t a k e  l o c a t i o n s  
do not meet this c r i t e r i o n  as w e l l  as ones w i t h  deep-water ( o l d  r i v e r  
bed) i n t a k e s .  

The envfronmental  c o s t s  are e s t i m a t e d  by TYA on t h e  b a s i s  of t h e  d o l l a r  
v a l u e  of  t h e  ichthyoplankton l o s s ,  which va lue  is based on t h e  c o s t  of 
replacement w i t h  ha tchery  s tock .42  
c o l l e c t i o n  on ichthyoplankton on one day i n  1 9 7 2 ,  t h e  a p p l i c a n t  esti- 
mates t h e  d o l l a r  va lue  (1970) of t h e  ichthyoplankton l o s s  a t  an o f f shore  
i n t a k e  a t  $12,000 annual ly  and a t  a near-shore i n t a k e  a t  $200,000. Data 
from t h e  1972 Wheeler Reservoir  s t u d i e s  based on t e n  sampling days ind i -  
cate a s ix - fo ld  g r e a t e r  concen t r a t ion  than  does t h e  one-day G u n t e r s v i l l e  

From d a t a  on d e n s i t i e s  from t h e  

Reservoir  sampling. 4 3  
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A major unce r t a in ty  i n  any d e c i s i m  on i n t a k e s  is t he  level  of ichthyo- 
plankton and s m a l l  f i s h  d e s t r u c t i o n  t h a t  w i l l  be compensated f o r  or 
w i l l  be n e g l i g i b l e  i n  terms of reduczion i n  a d u l t  f i s h  popula t ion .  
t h e  p re sen t  t i m e ,  the  impact on a d u l t  f i s h  populat ions is unknown, 

A t  

The a p p l i c a n t  and t h e  s t a f f  have agreed upon a sampling program aa out-  
l i n e d  Fn Sec t ion  6.2.1.1. 
the entrainment  of ichthyoplankton flowing p a s t  t he  p l a n t .  
f r a c t i o n  of ichthyoplankton e n t r a i n e d  is less than 5%, no change i n  the  
i n t a k e  des ign  and l o c a t i o n  w i l l  be  necessary.  
g r e a t e r  than  25%, t h e  app l i can t  w i l l  be requi red  t o  implement an a l t e r n a t e  
i n t a k e  scheme tc reduce entrainment .  I f  t h e  f r a c t i o n  of en t r a ined  
ichthyoplankton is between 5-25%, t h e  d a t a  w i l l  be assessed  by t h e  s t a f f  
and may l ead  t o  e i t h e r  a d d i t i o n a l  c o l l e c t i o n  ar implementation of an  
a l t e r n a t e  i n t a k e  scheme t o  reduce entrainment .  

This program w i l l  provide a b a s i s  for es t ima t ing  
I f  t h e  

I f  t h e  f r a c t i o n  is 

9.2.3 Access Roads 

The a p p l i c a n t  has  proposed t h a t  another  access  road t o  the  s i t e  be 
b u i l t .  The new access t o  t h e  site would be  from U S. Highway 72 
ac ross  Town Creek v i a  a causeway t o  t h e  t i p  of t he  peninsula  and down 
the peninsula  t o  the  p l an t .  T h i s  d i s t a n c e  i s  s l i g h t l y  less than t h r e e  
miles. The e x i s t i n g  access road (County Road 33) a l s o  connects  w i th  
U.S. Highway 72 about two m i l e s  c l o s e r  t o  Scot t sboro  than t h e  proposed 
en t rance  t o  U. S. 72 of the  new access  road. County Road 33 is  con- 
t iguous  with t h e  si te boundary (south en t r ance  t o  s i t e )  a s h o r t  d i s -  
tance and loops toward Scot tsboro;  a reconnect ion wi th  U. S. Highway 
72 and a connection w i t h  Alabama Highway 35 can be  made i n  t h i s  
d i r e c t i o n .  

P l a n s  f o r  o t h e r  t y p e s o f  access  t o  t h e  s i t e  inc lude  a r a i l r o a d  spur  
from the  Southern R a i l w a y  and a dock f a c i l i t y  on the  Tennessee River. 
Most of t h e  heavy p i eces  of permanent equipment would be t r anspor t ed  
t o  t h e  s i te  by r a i l  or  barge.  

There are two a l t e r n a t i v e s  under cons ide ra t ion  f o r  v e h i c l e  access  t o  
t h e  si te:  (1)  t he  cons t ruc t ion  of a new access  road wi th  a causeway 
ac ross  Town Creek and (2) t he  upgrading and use  of the  e x i s t i n g  
access road. The app l i can t  proposes a l t e r n a t i v e  one; t h e  s t a f f  recom- 
mends a l ternat ive two. 

The a p p l i c a n t ' e  p o s i t i o n  i n  summary form is: 
access t o  t h e  t i p  of t h e  peninsula  where a r e c r e a t i o n a l  development 
may occur;  t h e  s i z e ,  %500 acres, and topography of t he  t i p  is no t  r e a d i l y  

t h e  causeway r o u t e  a l lows 
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natched from land present ly  i n  TVA ownership on the  r e s e r v o i r ;  t he  nec-Ged 
r e c r e a t i o n a l  development has  b e n e f i t s  g rea t e r  than c o s t s  ; t h e  impact 
on Town Creek embayment is small; t h e  2 . 7  mile road only removes Q10 
acres of land from productive use; t he re  is some impact on w i l d l i f e  by 
h a b i t a t  removal and dis turbance;  t h e  route  minimizes poss ib l e  damage o r  
des t ruc t ion  t o  h i s t o r i c a l  s t r u c t u r e s  i n  the  Bel lefonte  town site; and 
i t  reduces t r a f f i c  congestion during construct ion.  

The s t a f f ' s  pos i t i on  expressed i n  the  DES has been reviewed i n  l i g h t  of 
a d d i t i o n a l  TVA information on t h e  p lans  for t h e  r ec rea t iona l  area and 
on a reduced d o l l a r  cost  d i f f e r e n t i a l  (from $400,000 t o  $160,000) f o r  
t he  construct ion of t h e  causeway compared with use of the  e x i s t i n g  
access  road. Some of the cons idera t ions  involved i n  t h e  s t a f f  s e l e c t i o n  
of t he  a l t e r n a t i v e  will  be b r i e f l y  discussed. 

According t o  TVA, the  use of the  t i p  f o r  a f u t u r e  r ec rea t iona l  area 
requ i r e s  an access road t h a t  does not pass t h e  p l an t  i n  o rde r  t o  comply 
with nuclear  s a f e t y  requirements. I n  t h e  unl ikely case of a l a rge  acci- 
dent under unfavorable upvailey wind condi t ions,  an evacuation procedure 
plan i s  required t h a t  does no t  r e s u l t  i n  an excess r ad ia t ion  dose t o  
occupants on t h e  t i p ,  which is wi th in  t h e  p l an t  exclusion area.  The AEC 
has  not  analyzed f o r  a c c e p t a b i l i t y  the  intended r ec rea t iona l  use from 
a nuclear  s a f e t y  s tandpoin t ,  bu t  w i l l  do S J  a t  t h e  time of f i n a l  s a f e t y  
evaluat ion.  The exten t  of r ec rea t iona l  a c t i v i t i e s  may be influenced by 
t h i s  ana lys i s .  

The s t a f f  no tes  t h a t  another peninsula of land between Town Creek and 
Mud Creek is  under publ ic  ownership by TVA. 
of t h i s  land is q u i t e  similar t o  t h e  t i p  of t h e  Bel le fonte  p a i n s u l a .  
Since t h i s  land would a l s o  be  outs ide  t h e  exclusion boundary, controllec! 
a c t i v i t i e s  are not required.  Recreational use of this land could take 
place p r i o r  t o  1985, which is the  assumed da te  f o r  t he  r ec rea t iona l  
use of t h e  t i p  of the Bel lefonte  peninsula. Another considerat ion is 
t h a t  pro tec t ion  of p lan t  f a c i l i t i e s  is enhanced by t h e  l a c k  of open 
public ac t iv i t ies  on the  t i p  of t h e  Bel lefonte  peninsula.  

The ex ten t  and topography 

The cons t ruc t ion  impacts f o r  t h e  causeway involve t h e  removal of a s m a l l  
amount of Town Creek embayment from aqua t i c  product ivi ty  and an increased 
t u r b i d i t y  and s i l t a t i o n  i n  T m  Creek. 
s t r u c t i o n  or t h e  proposed causeway w i l l  have undesirable ,  bu t  acceptable  
aquat ic  impacts. Terrestrial impacts include the  removal of a few acres 
of land from product iv i ty  and the  need f o r  increased f i l l  material; t h i s  
i s  an added burden t o  a p ro jec t  t h a t  requi res  a permanent borrow source 
fo r  e a r t h  fill. 

As given i n  Sect ion 4.2 ,  con- 

The upgrading of t h e  ex isz ing  access  road a l s o  has 
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a d v e r s e  impac t s .  
are n o t  known; however, I t  i s  b e l i e v e d  t h a t  they  a r e  less rhan  those  f o r  
a new road  because  t h e  road e x i s t s  and any added b r i d g i n g  i s  o v e r  a 
narrow stream of water. 

The d e t a i l  r equ i r emen t s  for upgrading  t h e  a c c e s s  road 

Also, t h e  c o n s t r u c t i o n  of t h e  r e c r e a t i o n a l  f a c i l i t i e s  and r e c r e a t i o n a l  
u se  of t h e  B e l l e f o n t e  p e n i n s u l a  w i l l  have impacts  on t h e  w i l d l i f e  and 
v e g e t a t i o n .  The a p p l i c a n t  m a i n t a i n s  t h a t  t h e  a d v e r s e  impac t s  on wi ld -  
l i f e  would p r i n c i p a l l y  be t h o s e  a s s o c i a t e d  w i t h  h a b i t a t  l o s s e s  due t o  
f a c t o r s  such  as r e c r e a t i o n  f a c i l i t i e s  and access roads ;  i n  f a c t ,  c a r e f u l  
development would h o p e f u l l y  avo id  d i s t u r b a n c e  of impor t an t  h a b i t a t ,  and 
p r o p e r l y  managed w i l d l i f e  development could  even  enhance w i l d l i f e  bene- 
f i t s  more t h a n  l e a v i n g  t h e  p e n i n s u l a  t o  n a t u r a l  changes.  While t h i s  may 
be  t r u e  i n  t h e o r y ,  i t  is  d i f f i c u l t  t o  see how t h e  p r o j e c t e d  i n t e n s i v e  
we of t h e  p e n i n s u l a  w i l l  allow f o r  such avoidance  of d i s t u r b a n c e  and 
enhancement c f  w i l d l i f e  b e n e f i t s ,  

One of t h e  items invo lved  i n  t h e  comparison of a l t e r n a t i v e  access roads  
is t h e  i n p a c t  of road  use  on t h e  s i t e  o f  t h e  o l d  B e l l e f o n t e  Town which 
is no t  p a r t  of t h e  power p l a n t  s i t e .  A t  t h e  s t a r t  o f  c o n s t r u c t i o n  on ly  
t h e  e x i s t i n g  access r3ad  w i J . 1  be  i n  u s e ,  and i t s  u s e  w i l l  c o n t i n u e  through 
most of t h e  c o n s t r u c t i o n  pe r iod .  The c o n d i t i o n  of t h e  b u i l d i n g s  is 
c l a s s e d  as  d e t e r i o r a t e d  which is  one s t e p  above " ru ins"  i n  t h e  U. S, 
Department of I n t e r i o r ' s  N a t i o n a l  R e g i s t e r  of H i s t o r i c  Places - Nomina- 
t i o n  Form. The Alabama H i s t o r i c a l  Commission s u g g e s t s  t h a t  markers  b e  
e r e c t e d  and t h a t  one b u i l d i n g  ( t h e  Old B e l l e f o n t e  Inn ,  c i r c a  1845) b e  
r e s t o r e d ;  t h e  b u i l d i n g  need n o t  be  r e s t o r e d  a t  i t s  p r e s e n t  l o c a t i o n .  
TVA is  n e g o t i a t i n g  w i t h  t h e  U n i v e r s i t y  of  Alabama t o  e x p l o r e  t h e  h i s -  
t o r i c  s i g n i f i c a n c e  of  t h e  area. 
change i n  t h e  b u i l d i n g  c o n d i t i o n  whether  t h e  causeway is  b u i l t  o r  n o t .  
Thus, impac t ing  t h e  s i t e  of t h e  o l d  B e l l e f o n t e  Town i s  n o t  an  i s s u e ;  
b u t  La the r  t h e  c o n s t r u c t i o n  of t h e  power p l a n t  i s  a n  o p p o r t u n i t y  t o  
recreate a c u l t u r a l  image of t h e  namesake €or t h e  p r o j e c t .  

I n  any e v e n t ,  t h e  s t a f f  e x p e c t s  l i t t l e  

A major i s s u e  i n  t h e  s e l e c t i o n  of a l t e r n a t i v e s  i n v o l v e s  t h e  development 
and use  of a r e s o u r c f ,  namely, t h e  t i p  of  t h e  pen insu la .  A t  t h e  pre-  
s e n t  t i m e  abou t  25% of t h e  t i p  i s  a w i l d l i f e  management area under t h e  
s u p e r v i s i o n  of t h e  S t a t e  of Alabama. 
boundar i e s  of r e c r e a t i o n a l  area have  n o t  been s p e c i f i e d )  a b o u t  50% is 
wooded; t h e  o t h e r  h a l f  is open l and .  The s t a f f  b e l i e v e s  t h a t  w i t h  t h e  
c o n s t r u c t i o n  of the p l a n t  t h e  t i p  h a s  a n  i s o l a t i o n  and h a b i t a t  conducive 
t o  a n a t u r a l  w i l d l i f e  area. 
between Town Creek and Mud Creek, a r e c r e a t i o n a l  area cou ld  b e  esta- 
b l i s h e d  t h e r e  i n s t e a d .  

Of t h e  remaining 1.375 a c r e s  ( e x a c t  

With t h e  e x i s t e n c e  of t h e  p u b l i c  l a n d  

( I f  t h e  f u t u r e  need j u s t i f i e d  a n o t h e r  area, 
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t he  t i p  and a causeway could always be developed l a t e r . )  
i nc reas ing  f u t u r e  development a long  the  r e s e r v o i r ,  t he  g e n e r a l  need 
for d i v e r s i t y  of land use f avor s  the  use  of t he  t i p  as a w i l d l i f e  pre- 
s e r v e  without  any r e c r e a t i o n a l  development. 

With expected 

Other p o i n t s  could a l s o  be d iscussed ,  b u t  perhaps the  increased  d o l l a r  
cos t  f o r  t he  causeway a l t e r n a t i v e  is one of  t h e  most s i g n i f i c a n t  po in t s .  
OL-iginally, TVA est imated t h a t  t h e  Incremental  c o s t  f o r  the causeway 
would be $400,000. As TVA developed more information,  t h e  cos t  d i f -  
f e r e n t i a l  has been reduced t o  $160,000. 
c lude  t h e  c o s t  f o r  land and u t i l i t y  r e loca t ion ;  i n  a d d i t i o n  t h e  maintenance 
of the  county road is no t  included f o r  t h e  causeway alternative. Inc lus ion  
of t hese  c o s t s  would inc rease  t h e  d i f f e r e n t i a l .  There are a l s o  impacts on 
Owners and developers  of land depending on t h e  access rou te .  
appear t h a t  t h e  least impact  would b e  through t h e  use of t h e  e x i s t i n g  
road. Another po in t  t h a t  TVA makes i s  t h e  d i s t ance  f o r  workers t o  
t r a v e l .  During cons t ruc t ion ,  workers from t h e  no r th  would d r i v e  s h o r t e r  
d i s t a n c e s  whereas a f t e r  cons t ruc t ion  t h e  opera t ing  personnel  r e s i d i n g  
i n  the  Scof t sboro  and Hollywood areas would d r i v e  longer  d i s t a n c e s .  
During the cons t ruc t ion  per iod ,  t h e r e  is :n average of e i g h t  times as 
many employees as t h e r e  is  f o r  ope ra t ing  t h e  p lan t .  Considering the  
o t h e r  v a r i a b l e s  of time and d i s t a n c e  and f u t u r e  developments i n  t h e  
area, t h e  s t a f f  f i n d s  t h a t  t h i s  is no t  a s i g n i f i c a n t  argument one way 
o r  t h e  o ther .  

The d i f f e r e n t i a l  does no t  i n -  

It would 

In  summary, the  s taff  f avor s  t h e  upgrading and use of the e x i s t i n g  
access  road because such a choice a p p e a r s  t o  provide t h e  b e s t  balance 
of t h e  environmental and c o s t  f a c t o r s .  

9.2.4 Transmission Lines 

A l t e r n a t i v e  t ransmission l i n e  rou t ing ,  cons t ruc t ion  p r a c t i c e s  and main- 
tenance methods are discussed i n  d e t a i l  i n  Sec t ions  4.1.2 and 5.4.1.2 
and Appeadix B. The s t a f f  concurs wi th  the  app l i can t  t h a t  t he  designated 
r o u t e s  are t o  be p r e f e r r e d  over t h e  a l t e r n a t i v e  r o u t e s  suggested.  

The t ransmiss ion  l i n e  cons t ruc t ion  sequence may b e  d iv ided  i n t o  th ree  
s t e p s  ( see  Sec. 3.3). TVA w i l l  s tudy  a l t e r n a t i v e  c l e a r i n g  and main- 
tenance methods as p a r t  of t he  Bellefonte-Widows Creek 500-kV l i n e  No. 2 
and t h e  Bel lefonte-Guntersvi l le  area l i n e .  This Step One i n  the  con- 
s t r u c t i o n  sequence is  t o  be completed by t h e  middle of 1976. S tudies  
w i l l .  a l s o  be c a r r i e d  ou t  on o t h e r  t ransmission f a c i ? i t i e s  and rou te s  i n  
TVA'S t e r r i t o r y .  

As descr ibed i n  Sec t ion  5.4.1 and Appendix B,  t h e  s t a f f  b e l i e v e s  t h a t  
TVA has not  adequately considered a l t e r n a t i v e  ccns t ruc t ion  and main- 
tenance methods f o r  t ransmission l i n e s .  The s t a f f  t h e r e f o r e  recommends 
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t h a t  TVA s u b m i t  f o r  s t a f f  re -eva lua t ion  t h e  methods f o r  S teps  Tko and 
Three. The submitted information w i l l  have t h e  then-current r e s u l t s  of  
TVA's forementioned s t u d i e s .  This submi t t a l  s h a l l  conta in  t h e  c o s t s  
and che b e n e f i t s  of a l t e r n a t i v e  cons t ruc t ion  and maintenance methods as 
TVA sees them a t  t h a t  time. Cost experience f a c t o r s  and t h e  effects  on 
vege ta t ion ,  w i l d l i f e ,  and s o i l  s t a b i l i t y  are among t h e  i t e m s  t o  b e  
considered . 
9.2.5 Thermal Discharge F a c i l i t i e s  

The d ischarge  f a c i l i t i e s  f o r  t h e  blowdown from the  p l a n t  are s t i l l  under 
s tudy  k;. t h e  app l i can t .  
s t r u c t u r e s  -- s u r f a c e  and submerged. 
td produce f a i r l y  l a r g e  areas of water w i t h  a temperature  excess. 
warm e f f l u e n t  u s u a l l y  spreads  ou t  i n  a r a t h e r  t h i n  l a y e r  above t h e  
anb ien t  water. 

There are two broad c a t e g o r i e s  of d i scha rge  
A s u r f a c e  d ischarge  can b e  expected 

The 

Although a s u r f a c e  d ischarge  can b e  designed f o r  a cons ide rab le  degree 
of  mixing of t h e  w a r m  e f f l u e n t  w i t h  t h c  coo le r  ambient, t h i s  i s  mre 
e a s i l y  accomplished by means of a submerged discharge.  
v a r i e t y  of conf igu ra t ions  p o s s i b l e ,  such as s i n g l e  round p o r t s ,  m u l t i p l e  
round p o r t s ,  and s l o t t e d  p o r t s .  Other variables which a f f e c t  t h e  degree 
of d i l u t i o n  are: (1) discharge  ang le  re la t ive t o  ambient c u r r e n t ,  
(2) discharge  v e l o c i t y ,  (3)  depth o f  d i scharge ,  and ( 4 )  i n t e r a c t i o n s  
w i t h  the river bottom. 

There are a 

The TVA is  performing the  r e q u i s i t e  hydrau l i c  modeling s t u d i e s  i n  an e f f o r t  
t o  f i n a l i z e  t h e  o u t f a l l  l o c a t i o n  and configurat ion.  

The TVA s h a l l  submit f o r  approval  their s e l e c t i o n  of  l o c a t i o n  and design 
conf igu ra t ion  of the t h e r n a l  d i scharge  fac i l i t i es .  

9.2.6 Ebdwaste Systems 

The TVA is  cons ider ing  s e v e r a l  a l t e r n a t i v e  methods f o r  d i spos ing  of t h e  
t r i t i a t e d  water removed from t h e  primary coolan t  system. These altema- 
fives inc lude :  (1) t he  d ischarge  o f  excess t r i t i a t e d  water t o  t h e  atmos- 
phere as water vapor;  c2) t h e  d ischarge  of such water l i q u i d  t o  Gun te r sv i l l e  
Reservoir; (3) o f f - s i t e  d i s p o s a l  i n  s o l i d  form; and ( 4 )  o f f - s i t e  d i sposa l  
i n  l i q u i d  form. The TVA h a s  no t  y e t  chosen a method; however, i t  has 
been advised that  the  t ruck ing  of l i q u i d  r ad ioac t ive  wastes is  n o t  
accep tab le  under t h e  "as low as  prac  tTca6le" guide l ines .  

When TVA chooses a method from among t h e  o t h e r  alternatives, i t  s h a l l  be  
submitted f o r  eva lua t ion .  
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9.2.7 Access Ra i l road44945  

The TVA considered two a l t e r n a t i v e  routed f o r  t h e  cons t ruc t ion  of a 
r a i l r o a d  spur  t o  the  p l a n t  s i te .  The f i r s t  a l t e r n a t i v e  (Al t e rna t ive  No. 
1 )  and t h a t  be ing  proposed by TVA as the most d e s i r a b l e ,  i s  a 3-mile 
spur  which t akes  o f f  from t h e  main l i n e  of t h e  Southern Rai l road  a t  a 
po in t  about one mile  southwest of Hollywood. This  r o u t e  fol lows an 
eastward course t o  the  p l a n t  s i t e  (see Figure 9 . 2 )  and c rosses  U . S .  72 
near  t h e  Sco t t sbo ro  bypass i n t e r s e c t i o n .  The second a l t e r n a t i v e  rail- 
road access  r o u t e  (Al t e rna t ive  N o .  2)  would c u t  o f f  t h e  Southern R a i l -  
road main l i n e  about 1 1 / 2  m i l e s  no r theas t  of Hollywood and would fo l low 
a south-southeast  d i r e c t i o n  t o  t h e  p l a n t  s i t e .  This a l t e r n a t i v e  would 
i n t e r s e c t  U.S. 72 a t  a poin t  about 6,000 f e e t  n o r t h e a s t  of t h e  Be l l e fon te  
S t r e e t  - U.S .  72 i n t e r s e c t i o n  and would a l s o  c r o s s  Town Creek. 

E i t h e r  access r o u t e  would provide t h e  necessary  func t ions  r e q u i r e d  f o r  
power p l a n t  cons t ruc t ion  and opera t ion .  Thus, t he  b e n e f i c i a l  a s p e c t s  
of e i t h e r  r a i l r o a d  spur  r e l a t i v e  t o  power p l a n t  opera t ion  would b e  
equal.  Both r o u t e s  would a l s o  enhance the  p o t e n t i a l  f o r  i n d u s t r i a l i -  
z a t i o n  a long  t h e  ra i l  spur .  A l t e r n a t i v e  No. 1 passes  through land 
which has  been designated by TARCOG f o r  i n d u s t r i a l  purposes. However, 
t h e  s t a f f  has  observed t h a t  l and  nea r  t h e  Scot t sboro  bypass i n t e r s e c t i o n  
on U.S. 72 is c u r r e n t l y  be ing  developed l a r g e l y  for r e s i d e n t i a l  and 
commercial use. On t h e  o t h e r  hand, A l t e r n a t i v e  No. 2 passes  through 
land which has  been designated by TARCOG f o r  low and medium d e n s i t y  
r e s i d e n t i a l  development and f o r  r e c r e a t i o n a l  purposes. The s t a f f  d id  
no t  observe s i g n i f i c a n t  r e s i d e n t i a l  development c u r r e n t l y  t ak ing  p l ace  
along t h i s  r o u t e  a l though t h e  r o u t e  would pass  by r e c r e a t i o n a l  land nea r  
Town Creek. 

The primary disadvantages of A l t e r n a t i v e  No. 1 are t h a t  t h i s  r o u t e  (1) 
would be  s l i g h t l y  longer  than Alternative No. 2 and would thus  r e q u i r e  
5 a c r e s  of a d d i t i o n a l  land;  (2 )  would r e q u i r e  approximately 200,000 cubic  
yards  more e a r t h  borrow t h a t  A l t e r n a t i v e  No. 2 ; 4 5  and (3) would create 
some adverse impacts p r imar i ly  from dus t  and noise  inherent  in construc-  
t i o n  and f i l l i n g  acrrJss a small i n l e t  of the  Town Creek embayment. 

The primary disa4vciLlcage of A l t e r n a t i v e  No. 2 include:  (1) t h e  s p l i t t i n g  
of several l a r g e  t rac ts  of land;  (2)  the  at-grade c ros s ing  of one more 
county road than  Al te rna t ive-No.  1; (3 )  t h e  p o s s i b i l i t y  t h a t  two o r  
t h r e e  res idences  might have t o  be r e loca ted ;  ( 4 )  t h e  temporary impact 
on the  Town Creek embayment from s i l t a t i o n  and t u r b i d i t y  dur ing  con- 
s t r u c t i o n ;  and (5) the g r e a t e r  amount of excavat ion requi red ,  poss ib ly  
through rock, which could increase t h e  c o s t  of this a l t e r n a t i v e .  
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A l t e r n a t i v e  No. 2 would f o l l o w  o n t  of t h e  proposed t r a n s m i s s i o n  r i g h t - o f -  
way c o r r i d o r s  f o r  s o m  d i s t a n c e  t h e r e 5 y  minimizing t h e  number and s i z e  
of a c c e s s  r o u t e s  r e q u i r e d  f o r  r a i l ,  roadway, and e l e c t r i c  t r a n s m i s s i o n .  
The p r o p o s a l s  made by TVA concern ing  a c c e s s  right-of-w2ys t o  t h e  s i t e  
from t h e  n o r t h  would r e q u i r e  t h e  purchase  of  t h r e e  right-of-way c o r r i d o r s  
i n  a d d i t i o n  t o  t h e  e x i s t i n g  cou2ty  access road--0r.e each  fsr r a i l ,  high- 
way, and t r a n s m i s s i o n .  I f  t h e  s t a f f ’ s  p r e f e r e n c e  t o  i o c a t e  t h e  highway 
access, v i a  t h e  e x i s t i n g  roadway is  implemented o n l y  two new r i g h t - o f -  
ways would b e  r e q v i r e d .  Furthermore,  i f  A l t e r n a t i v e  N o .  2 w e r e  adopted 
f o r  t h e  r a i l  l i n e ,  p o s s i b l e  o n l y  one new right-of-way would b e  r e q u i r e d  
t o  b e  purchased .  

I n  summary, t h e  r o u t e  f o r  A l t e r n a t i v e  N o .  1 is c o n s i s t e n t  w i t h  TARCOG 
p l a n n i q  s t u d i e s  b u t  seems t o  b e  i n c o n s i s t e n t  w i t h  c u r r e n t  developments 
n e a r  U . S .  72. The r o u t e  f o r  A l t e r n a t i v e  No. 2 does n o t  seem t o  b e  incom- 
p a t i b l e  w i t h  p r e s e n t  developments b u t  i s  no t  c o n s i s t e n t  w i t h  TARCOG 
s t u d i e s .  Iiiowever, on t h e  whole, t h e  s t a f f  f i n d s  t h a t  n e i t h e r  a l t e r n a -  
t i ve  r a i l  s p u r  a c c e s s  r o u t e  o f f e r s  a s i g n i f i c a n t  advantage o v e r  t h e  
o t h e r .  

9 . 3  ALTERNATIVES TO NORMAL TRANSPORTATION E’ROCEDURES 

A l t e r n a t i v e s  such  as s p e c i a l  r o u t i n g  of  shipments,  p r o v i d i n g  e s c o r t s  i n  
s e p a r a t e  v e h i c l e s ,  adding  s h i e l d i q g  t o  t h e  c o n t a i n e r s ,  and c o n s t r u c t i n g  
f u e l  r ecove ry  and f a b r i c a t i o n  f a c i l i t i e s  on t h e  s i t e  r a t h e r  t h a n  s h i p p i n g  
f u e l  t o  and from t h e  p l a n t  have been  examined by t h e  s t a f f  f o r  t h e  e e n e r a l  
case. The impact on t h e  environment of t r a n s p o r t a t i o n  under normal o r  
p o s t u l a t e d  a c c i d e n t  c o n d i t i o n s  i s  n o t  cons ide red  t o  be s u f f i c i e c t  t o  
j u s t i f y  the a d d i t i o n a l  e f f o r t ,  c o s t ,  a n d / o r  envi ronmenta l  impact r e q u i r e d  
t o  implement any of t h e  a l t e r n a t i v e s .  
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10. BENEFITS, COSTS AND RESOURCE EFFECTS OF 
TROPOSED PLANT CONSTRUCTION AND OPERATION 

The economic and s o c i a l  e f f e c t s  of cons t ruc t ion  and opera t ion  of t h e  
Be l l e fon te  Nuclear P lan t  have been evaluated both q u a n t i t a t i v e l y  and 
q u a l i t a t i v e l y  wi th  r e spec t  t o  near-term and long-term c o s t s  and 
b e n e f i t s  - 

10.1 INTRODUCTION 

The b e n e f i t s ,  c o s t s ,  and resource  e f f e c t s  from Lhe cons t ruc t ion  and 
ope ra t ion  of t h i s  s t a t i o n  depend on t h e  p o s i t i o n  of t h e  viewer. For 
exarrple, t h e  b e n e f i t s  may outweigh t h e  c o s t s  t o  the  people r ece iv ing  
the  power, bu t  the l o c a l  people might be i n f l i c t e d  wi th  h igher  c o s t s  
than b e n e f i t s ;  t h e  converse of t h i s  s i t u a t i o n  may a l s o  occur.  A b r i e f  
d i scuss ion  of primary and secondary b e n e f i t s ,  i n t e r n a l  and e x t e r n a l  
c o s t s ,  l o c a l  e f f e c t s ,  and resource  commitment w i l l  be made. 

The primary b e n e f i t s  are the  k i l o w a t t s  and kilowatt-hours from t h e  
p l a n t .  Secondary b e n e f i t s  arise i n d i r e c t l y  from the  p r o j e c t ,  e.g. ,  
research  and development app l i cab le  t o  o the r  a c t i v i t i e s .  These b e n e f i t s  
are paid f o r  by t h e  p r o j e c t .  I n  some cases, such a s  cooling l a k e  use 
f o r  r e c r e a t i o n  and t h e  v i s i t o r  c e n t e r s ,  an added expense is incur red  
based on incorpora t ing  f e a t u r e s  i n  t h e  p r o j e c t  t h a t  have pub l i c  appeal .  

I n t e r n a l  c o s t s  are those included i n  the  d o l l a r  p r i c e  of power and 
energy; e x t e r n a l  c o s t s  are those paid f o r  by the  soc ie ty  a t  l a r g e  and 
not  included i n  t h e  d o l l a r  p r i c e  of power and energy. External c o s t s  
are usua l ly  d i f f i c u l t  t o  quant i fy .  

Local b e n e f i t s  and c o s t s  depend on t h e  boundary drawn by t h e  a s ses so r .  
Taxes from t h e  p l a n t ,  f o r  example, may r ep resen t  a real b e n e f i t  t o  a 
community; however, they r ep resen t  a t r a n s f e r  payment wi th in  our s o c i e t y .  
Employment is another  l o c a l  e f f e c t ;  f o r  a community wi th  a h igh  unem- 
ployment rate, t h e  p l a n t  can be a real  b e n e f i t .  

The commitment and use of resources  are p a r t  of the  i n f r a s t r u c t u r e  of 
our s o c i e t y .  Man cont inues t o  use resources  a v a i l a b l e  t o  enhance h i s  
i nd iv idua l  good. The des i r ed  s p e c i f i c  commitment , or  expendi ture ,  through 
time of t hese  resources  should be  f o r  t h e  c o l l e c t i v e  good of a l l  ind i -  
v idua l s .  To t h e  e x t e n t  t h a t  resource  p r i c e s  are real, i.e. n o t  d i s t o r t e d  
by incen t ives ,  s p e c i a l  t axes ,  o r  improper p r i c e  r egu la t ion ,  t h e  balancing 
of the  near-term commitment of resources  a g a i n s t  non-development o r  
non-use i n  t h e  near  term is c a r r i e d  o u t  i n  the  normal bus iness  
ope ra t ions  of our s o c i e t y .  
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10.2 PRIMARY AND SECONDARY BENEFITS FROM THE PLANT 

10.2.1 Energy Produczion 

The primary b e n e f i t s  from completion and opera t ion  of t he  Be l l e fon te  
Nuclear P l a n t  r e s u l t  from (1) t h e  annual genera t ion  of e l e c t r i c i t y  
which when l e v e l i z e d  w i l l  y i e l d  about 15 b i l l i o n  ki lowatt-hours ,  and 
(2) t h e  increased  r e l i a b i l i t y  wi th in  t h e  TVA system because of t h e  
a d d i t i o n  of two 1170-We u n i t s  o r  a t o t a l  p l a n t  capac i ty  of 2340 We. 

For t h e  purpose of e s t ima t ing  t h e  p re sen t  va luc  of the  revenue rece ived  
from t h e  salc of t h i s  energy, i t  has  been assumed t h a t  t he  B e l l e f m t e  
p l a n t  w i l l  o p e r a t e  as shown i n  the  fol lowing t a b l e  during i;s 30-year 
Iff e: 

T o t a l  
Transmission 

N e t  D i s t r i b u t i o n  

- Years -- Factor  (mi l l i on  kwh) (mi l l i on  kWh) 

Annual and 

Capacity Generation Losses 

1-:5 80% 16,399 1 , 1 2 3  
16-25 55x 11,274 772 
26-30 40% 8,199 562 

Annual 
Energy 

Avai lab le  
For S a l e  

(mi l l i on  kwh) 

15,276 
10,502 

7,637 

10.2.2 Market Value of E l e c t r i c i t y  

I n  1972, TVA es t imated  t h e  average p r i c e  of e l e c t r i c f t y  t o  a l l  t h e i r  
customers t o  be  1.05 c e n t s  p e r  k i l o w a t t  h0ur.l  
of electric energy t o  t h e  ind iv idua l  u s e r  v a r i e s  widely depending on 
the  consumer class and quan t i ty  consumed. Based on the  present  rate 
s t r u c t u r e s  of TVA and t h e  d i s t r i b u t o r s  of power, 1974 average p r i c e s  
t o  t h e  u l t i m a t e  consumer are as fol lows:  

The c o s t  of a uni t  

R e s  i den t  i a l  1.519 c/kWh 
Comer c i a l  1.421 C/kWh 
I n d u s t r i a l  0.933 C/kWh 
Government 0.788 c/kWh 
Other 1.276 c/kWh 

On the TVA system, l i k e  most systems throughout t h e  country,  electric 
rates h i s t o r i c a l l y  dec l ined  u n t i l  t h e  mid-1960s. Based on t h e  r ecen t  
p a s t  and gene ra l  t r ends ,  t h e  rates are expected t o  increase .  
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If one assumes a 2 percent  real rise per  annum i n  the  p r i c e  of e l e c t r i c i t y ,  
t he  average p r i c e  would be 1.59C p e r  k i lowat t  hour in 1990 and 1 . 9 4 ~  per  
k i lowa t t  hour by the  year 2000. The rise i n  p r i c e  is l a r g e l y  a 
system-related r ise i n  revenue requirements r a the r  than a rise r e l a t e d  
t o  the  cos t  of power from the  Bel le fonte  p lan t ,  although some opera t ing  
c o s t s  are expected t o  increase .  

10.2.3 Primary Benefi t  by User Category 

The app l i can t  estim;ltes, on the b a s i s  of f i s c a l  year 1973 da ta  p l u s  
ex t r apo la t ion  of estimated incremental  demand increases ,  t h a t  t he  
a n t i c i p a t e d  growth i n  generat ion and consumption i n  t o t a l  and by con- 
suming s e c t o r  w i l l  be as shown i n  Table 10.1. As the  projected f i g u r e s  
i n d i c a t e ,  t o t a l  sales are estimated t o  rise by 56% between 1973-1980. 

Between 1973 and 1980, r e s i d e n t i a l  consumption is a n t i c i p a t e d  t o  rise 
by 51 percent  while  its sha re  of t o t a l  consumption is an t i c ipa t ed  t o  
dec l ine  from 30.6 percent  in 1973 t o  29.6 percent i n  1980. Based on 
a projected r e s i d e n t i a l  rate of 1.70 c e n t s  per ktlowatt-hour and a 
c t a b l e  d i s t r i b u t i o n  by consumption user  ca t egor i e s ,  with an 8% discount  
f a c t o r ,  t h e  present  worth value of r e s i d e n t i a l  revenues assoc ia ted  with 
t h e  Bel le fonte  p l an t  would be $810 mi l l ion .  

During t h e  1973-1980 per iod,  generat ion sales t o  t h e  i n d u s t r i a l  s e c t o r  
is a n t i c i p a t e d  t o  increase  by 49 percent .  
demand r e l a t i v e  t o  the  t o t a l  e l e c t r i c i t y  demand a t  TVA w i l l  d e c l i n e  
from 35.8 percent  i n  1973 t o  34.1 percent  i n  1980. 
projected ki lowatt-how p r i c e  of $1.05 per  kilowatt-hour, t h e  t o t a l  
p resent  worth revenue f r o a  sales represented by the  i n d u s t r i a l  s e c t o r ,  
would be $611 m i l l i o n  over the  l i f e  of t h e  Bel lefonte  p lan t .  

Anticipated i n d u s t r i a l  

Based on the  1980 

I n  1973 t h e  commercial s ec to r  accounted f o r  12.9 percent of kilowatt-hour 
sales. Between 1973 and 1980, t he  consumption of e l e c t r i c i t y  is 
an t i c ipa t ed  t o  grow by 74 percent with t h e  average load growth increas ing  
t o  14.0 percent  of t o t a l  energy sales. 
p r i c e  of $1.60 per  kilowatt-hour, t he  t o t a l  present  worth revenues from 
sales w i l l  amount t o  $378 mi l l ion  f o r  t h e  30-year p l an t  l i f e .  

I n  a similar manner, t he  Government s e c t o r  is an t i c ipa t ed  t o  increase 
its share of the t o t a l  from 17.7 percent i n  1973 t o  18.8 percent  i n  
1980. Growing demand f o r  enriched uranium processe-  i n  t h e  Government- 
owned gaseous d i f f u s i o n  p l a n t s  w i l l  con t r ibu te  t o  the  65 percent  rise 
i n  Government energy requirements durf g t h e  1973-1980 per iod.  Based 
on the  pro jec ted  1980 revenue rate of 0 . 8 9 ~  per kilowatt-hour,  present  
worth revenues from p lan t  sales t o  the  Government s e c t o r ,  over t h e  l i f e  

Based on the  1980 pro jec ted  
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TABLE 10.1.  Curren t  and P r o j e c t e d  TVA Sales i n  B i l l i o n s  
of kWh by Consuming S e c t o r  

7973 % of  1980 % of 
Load T o t a l  Load T o t a l  

30.6 29 .6  4 6 . 3  28.7 R e s i d e n t i a l  

12.9 12.5 22.5 14.0 Commercial 

37.1 35.8 55.3 34.1  I n d u s t r i a l  

18.3 1 7 . 7  3 0 . 3  18.8 Government 

- 4.6 4 . 4  7.p 4.4 

Tota l  sales 103.5 (100) 161.5 (130) 

Other  sales 

-_ 
F r o m  TVd DES p .  8.1-1. 
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of t he  p l a n t ,  w i l l  amount t o  284 m i l l i o n .  The "other saies" s e c t o r  is  
a n t i c i p a t e d  t o  remain s t s a d y  a t  4.7 percent  of t he  energy sales. The 
p ro jec t ed  p r i c e  of 1 ,44~/kWh w i l l  y i e l d  $109 mi l l i on  i n  sales from t h e  
Be l l e fon te  p l a n t .  W e  cons ider  these  estimates t o  adequately r e f l e c t  
consumer usage. 

Based on an 8% discount  rate, a 2 percent  per  year "real"  p r i c e  rise,* 
and a 30-year p l a n t  l i f e ,  our estimate of t he  market va lue  of e l e c t r i c i t y  
revenues brought t o  p re sen t  va lue  i n  1983 i n  t o t a l  and by consuming sector 
is shown in Table 10.2. Consuming s e c t o r  sha res  are assumed to remain 
s t a b l e  from t h e  s t a r t u p  of t h e  p l a n t  i n  1980 through t h e  30-year pro jec ted  
l i f e  of t he  Be l l e fon te  p l a n t .  The energy product ion over t h e  30-year 
l i f e  of t h e  p l a n t  t o t a l s  400 b i l l i o n  kilowatt-hours with energy con- 
sumption t o t a l i n g  372 b i l l i o n  ki lowatt-hours  from the  var ious  consuming 
s e c t o r s  when allowances are made f o r  t ransmiss ion  and d i s t r i b u t i o n  l o s s e s .  

The market p r i c e  of e l e c t r i c i t y  r e p r e s e n t s  only a p a r t i a l  measure of i ts  
t r u e  worth. An a d d i t i o n a l  va lue  can be assigned t o  e l e c t r i c i t y  by 
measuring the  d i f f e r e n c e  between t h e  market p r i c e  and whet one would be 
w i l l i n g  t o  pay r a t h e r  than do without  va r ious  uses  of e l e c t r i c i t y .  This  
d i f f e r e n c e  c o n s t i t u t e s  "consumer su rp lus .  'I2 Since 1967, t h e  a p p l i c a n t ' s  
average p r i c e  of e l e c t r i c i t y  has  increased  about 62 percent .  Coupled 
with these  rate increases has  been a s t eady  growth i n  TVA's peak demand 
and energy load .  Consequently, s i n c e  t o t a l  and p e r  c a p i t a  demand con- 
t inued  t o  expand i n  the  midst of s u b s t a n t i a l  rate inc reases ,  i t  i s  
concluded t h a t  electric power is i n  a l l  p r o b a b i l i t y  a s soc ia t ed  wi th  a 
s i z e a b l e  consumer su rp lus .  

There are no p lans  f o r  providing o t h e r  products o r  s e r v i c e s  from the  
Be l l e fon te  s i te .  Thus, revenues from genera t ion  w i l l  r ep resen t  t h e  t o t a l  
revenues of t h e  f a c i l i t y .  

10 .2 .4  Secondary Economic Bene f i t s  

10.2.4.1 Research 

The a p p l i c a n t ' s  proposed environmental  monitoring programs w i l l  provide 
u s e f u l  d a t a  on atmospheric,  terrestrial and aqua t i c  cond i t ions  a t  and 
near  t h e  s i te .  Data from t h i s  ins t rumenta t ion  w i l l  be  a v a i l a b l e  t o  
i n t e r e s t e d  i n d i v i d u a l s  i n  research  a c t i v i t i e s .  

*The combination of an 8 percent  d i scount  rate wi th  a 2 percent  "real" 
rise i n  cons t an t  d o l l a r  p r i c e s  mears an  e f f e c t i v e  discount  rate of 
5.88 percent .  The 8 percent  discount  rate is  based on the c u r r e n t  
c o s t  of money t o  WA. 
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TABLE 10.2. Estimated Present Worth Revenues 
Consuming Sector and in Total 

Consuming Sector Revenues, millions 
.- __- 

Residential $810 

Come r c ial 378 

Industrial 611 

Government 284 

Other 109 

Tot a1 $2,192 
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The s t a f f  be l i eves  t h a t  add i t iona l  researcn  b e n e f i t s  w i l l  occur 
through t h e  assessment of t he  h i s t o r i c a l  and archeologica l  s ign i -  
f i cance  of t h e  proposed s i te  and ex tens ive  ecological  surveys of the  
Bel le fonte  area. 

10.2.4.2 Education 

A v i s i t o r ' s  c e n t e r  is planned t o  be constructed on a h i l l  overlooking 
the  s i te .  The cen te r  w i l l  be open t o  t h e  publ ic  during most of t h e  
cons t ruc t ion  phase and during opera t ion  of t he  p lan t .  Although no 
s p e c i f i c  p lans  and de ta i l s  have been made ava i l ab le  concerning t h e  
scope and opera t ion  of t h e  cen te r ,  t y p i c a l  f a c i l i t i e s  a t  other  
cen te r s  include a bui ld ing  housing d i sp lays  which descr ibe  how a 
nuclear  power p l a n t  opera tes ,  generous landscaping, parking spaces 
and o ther  conveniences. The l o c a t i o n  of t h e  p l an t  i n  r e l a t i o n  t o  
nearby r e c r e a t i o n a l  developments w i l l  provide a unique point  of 
i n t e r e s t  f o r  both educat ional  and r e c r e a t i o n a l  purposes. The 
educa t iona l  b e n e f i t s  of t h e  Bel le fonte  p l a n t  are estimated by the  
appl icant  t o  be 60,000 v i s i t s  per year a f t e r  t h e  center  i s  completed. 
The s t a f f  be l i eves  t h a t  TVA's  estimated annual value f o r  these v i s i t s  
of $45,000 is  reasonable.  

10.2.4.3 Recreation 

The r e c r e a t i o n a l  b e n e f i t s  of t he  Bel le fonte  Nuclear P lan t  will be 
der ived from t h e  v i s i t s  which w i l l  be made t o  t h e  p lan t  each year .  
The app l i can t  has  estimated t h a t  t he re  w i l l  be 4,000 v i s i t s  each year .  
Assuming t h a t  each v i s i t  is worth $0.75, t he  annual bene f i t  from t h e  
power p l a n t  f o r  r e c r e a t i o n a l  purposes would be $3000 per year.  

10.3 LOCAL ECONOMIC AND SOCIAL BENEFITS 

While t h e  primary bene f i t  of t he  f a c i l i t y  is the  power used by t h e  
consumers, o the r  b e n e f i t s  are derived from the  employment during t h e  
cons t ruc t ion  and opera t ion  of t he  f a c i l i t y .  Payments are made t o  the 
states by TVA " i n  l i e u  of taxes" and the  l o c a l  and regional  economies 
a r e  s t imulated as a r e s u l t  of t h i s  f a c i l i t y .  

10.3.1 Payments i n  Lieu of Taxes 

TVA makes payments i n  l i e u  of t axes3  on i t s  power p rope r t i e s  and 
operat ions even though i t  is not sub jec t  t o  t axa t ion  i n  t h e  usua l  
senbe by State  o r  l o c a l  governments. 
r equ i r e s  TVA to  pay annual ly  t o  the  S t a t e s  i n  i t s  service area f i v e  
percent of i t s  gross  revenues from sale of power i n  the  preceding 

Sect ion 13 of t h e  TVA A c t  
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fiscal y e a r ,  excluding revenue froni power s o l d  t o  Federa l  ageccies. 
One-half of t h e  annual  payment is  d iv ided  among the  S ta tes  i n  the 
same propor t ion  t h a t  t h e  investment i n  T V A ' s  power p rope r ty  i n  
each S t a t e  relates t o  the t o t a l  investment i n  T V A ' s  power p r o p e r t y :  
t h e  remaining ha l f  is divided i n  t h e  same propor t ion  t h a t  TVA's  
power revenues i n  each Srate r e l a t e  t G  Tvh's t o t a l  power revenues.  

The A c t  a l s o  s p e c i f i e s  t h a t  TVA pay d i r e c t l y  tc coun t i e s  amounts 
equ iva len t  t o  t h e  former county and d i s t r i c t  t axes  pa id  on 
p r o p e r t i c s  which w e r e  taxed as power f a c i l i t i e s  a t  t h e  t i m e  TV.4 
acqui red  them, r e s e r v o i r  lands  a l l o c a b l e  t o  power, and underground 
c o a l  reserves acqui red  fo r  power use.  These p a p e n t s  are minor 
and are deducted from t h e  amount ocherwise payable t o  t h e  S ta te  i n  
which the c o u n t i e s  are loca ted .  The amount of t h e s e  payments t o  
Alabama coun t i e s  i n  TVA's s e r v i c e  area made i n  t h e  f i s c a l  yea r  
ending June 30, 1972 w a s  $39,377 of which Jackson County rece ived  
$4953.  4 

Five of t h e  S t a t e s  t o  which TVA makes payments r e d i s t r i b u t e  t o  
l o c a l  units of government a l l  o r  a p o r t i o n  of these  funds i n  
accordance wi.th StaLe l a w s .  Three,  Alabama, I l l i n o i s ,  and VirgLnia,  
of t h e  e i g h t  States i n  which TYA power i s  s o l d  make no r e d i s t r i b u t i o n  
t o  co-mty and municipal governments. The amount of t h e  payment by 
TVA t o  the S t a t e  of Alabama i n  the f i s c a l  yea r  1973, w a s  $6,27LYUi2 .  
The p r o j e c t e d  payment by TVh t o  the  State  of Alabama f o r  1974 is 
$7.2 m i l l l o n .  

The TVA payments t o  t h e  State  of Alabama are i n ~ l u d e d , ~  a long  w i t h  
o t h e r  sources  of reveque, i n  the General Fund. The General Fuild is 
d i s t r i b u t e d  t o  suppor t  t he  S t a t e  p o l i c e  department,  f iea l th  department ,  
j u d i c i a l  cour t  systems,  d i s t r i c t  a t t o r n e y ' s  o f f i c e s ,  board of cor- 
r e c t i o n s ,  and a l l  o t h e r  departmegts ,  boards and commissions which are 
no t  supported by "earmarked" funds such as  hunt ing  and f i s h i n g  l i c e n s e s  
and g a s o l i n e  taxes. None of t h e  TVA payments i n  l i e u  of t a x e s  made t o  
t h e  S t a t e  of Alabama reach a r y  of t h e  S t a t e ,  county or  l o c a l  school  
d i s t r i c t s .  Ihe ope ra t ing  bucgets  of  the. school  systems are provided 
f o r  by o t h e r  sources  of relrenge, t h e  most important  of which are S t a t e  
income and sales taxes. 6 

TVA sells power d i r e c t l y  t o  160 ntiniciF31 and r u r a l  e l ec t r i c  
d i s t r i b u t i o n  systems,  which pay State and l o c a l  taxes o r  make pay- 
ments i n  l i e u  of taxes.  

Based i)n the pro jec t ed  average annual  va lue  of energy t o  b e  
generated a t  the  Be l l e fon te  p l a n t  minus the amount s o l d  t o  t h e  
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Federa l  Government, t h e  annual TVA payment i n  l i e u  of t axes  which 
w i l l  be d i s t r i b u t e d  t o  the  e i g h t  s t a t e s  i n  i:s se rv ice  a r e a  i s  
approximately $6,8OG ,000 .7 The por t ion  of t h i s  amount. which 
t h e  s t a f f  estimates w i l l  be  received by t h e  S t a t e  of Alabama 
i s  aTproximately $ 4  m - l l i o n .  

We have concluded t h a t  the  only  d i r e c t  t a x  impact which t h e  govem- 
mental u n i t s  of Jackson County, Sco t t sbo rc ,  Holiywood, and t h e i r  
school d i s t r i c t s  w i l l  experience as a r e s u l t  of t k z  l o c a t i o n  of  t h e  
p l a n t  w i l l  b e  caused by the  removal of 1500 a c r c s  of land  from t h e  
t a x  r o l l s  and the  a t t endan t  l o s s  of proper ty  t axes  pa id  by t h e  previous 
p r i v a t e  owners. There is  a p o s s i b i l i t y  t h a t  new demands placed on 
school  d L s t r i c t s  w i l l  b e  o f f s e t  by payments from t h e  Federa l  Aid 
t o  Impacted Schools Program. 

i O . 3 . 2  Other Taxes 

The major i n d i r e c t  t a x  impacts v:hich w i l l  b e  experienced by t h e  
governmental units of Jackson County, Scot t sboro ,  Hollywood, and 
t h e i r  school  d i s t r i c t s  are t h e  a d d i t i o n a l  proper ty  and sales t a x e s  
pa id  by new r e s i d e n t  temporary cons t r u c t i m  workers and permanent 
p l a n t  employees. The s t a f f  i n  gene ra l ,  b e l i e v e s  t h a t  t he  c o s t s  
of increased  services requi red  f o r  new r e s i d e n t s  are n o t  adequately 
covered b y  t h e i r  a d d i t i o n a l  proper ty  and sales taxes when they  are 
n o t  supplenented by a d d i t i o n a l  revenue from new indus t ry .  

During t h e  peak cons t ruc t ion  year  w i t h  an average of 2200 workers 
employed, t h e  s t a f f  estimates t h a t  t h e  communities w i th in  20 niles 
of  t h e  s i t e  could r e a l i z e  t h e  b e n e f i t s  of approximately 700 a d d i t i o n a l  
jobs .  Consequently, unemployment, which s tood  at s l i g h t l y  more than 
6 percent  i n  Jackson County i n  Apr i l  1972: should b e  reduced as a 
re:*dt of p l a n t  cons t ruc t ion .  Given a median wage of $8200 pe r  
yea r?  the  s t a f f  a l s o  expects  t h a t  because t h e  p r c j e c t  w i l l  pay rela- 
t i v e l y  h igh  wages ( $ l O , O O O )  , some persons now working i n  o t h e r  
i n d u s t r i z s  can b e  expected t o  s h i f t  co construct ior i  work. 

A major impact on wages is l i k e l y  t o  occur  i n  bo th  cons t ruc t ion  and 
non-construction a c t i v i t i e s .  Non-construction employers w i l l  i n c r e a s e  
wage rates i n  o r d e r  t o  r e t a i n  e x i s t i n g  employees o r  t o  o b t a i n  replacements 
f o r  those s h i f t i n g  to cons t ruc t ion  work. Non-union cons t ruc t ion  workers 
now working at rates lower than union scale w i l l  b e  drawn t o  the 
power p l a n t  p r o j e c t  because it w i l l  o f f e r  b e t t e r  wages. Employers 
i n  such instances w i l l  have t o  compete w i t h  t h e  power p l a n t  f o r  
replacement workers.  Consequently, wage rates f o r  most cons t ruc t ion  
ac t iv i t i e s  wi th in  the  region probably w i l l  i nc rease .  However most of 
the  170 permanent h ighly  s k i l l e d  jobs  w i l l  b e  f i l l e d  by personrlal 
who w i l l  most l i k e l y  b e  new r e s i d e n t s  i n  t h e  area. 
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10.4 CX)STS 

10 .4 .1  Iriternal Cos ts  

The primary i n t e r n a l  c o s t s  of the  Be l l e fon te  Nuclear P l a n t  a r e  t h e  
c a p i t a l  c o s t  of the  f a c i l i t i e s ,  i nc lud ing  both  p l a n t  and t r ansmiss ion ,  
t h e  f u e l  c o s t s ,  t he  ope ra t ion  and maiptenance c o s t s ,  and the  p l a n t  
decommissioning costs . 
The to t a l  c a p f t a l  c o s t  of t h e  Be l l e fon te  Nuclear P l a n t  has been 
s t h a t e d  by t h e  s t a f f  t o  b e  $901 mi l l i on .  
t h e  major cost  c a t e g o r i e s  of t he  proposed TVA p l a c t .  

Table 10.3 summarizes 

The power product ion c o s t ,  i nc lud ing  both f u e l  and ope ra t ion  and 
maintenance c o s t s ,  have been es t imated  by t h e  a p p l i c a n t  t o  b e  3 .2  mills/ 
kWh. As mentioned i n  Sec t ion  9 ,  t h e s e  real c o s t s  a r e  not  expected t o  
i n c r e a s e  s i g n i f i c a n t l y  over t h e  l i f e  of t h e  p l a n t .  Based on a de- 
c r e a s i n g  capac i ty  f a c t c r  a s  d i scussed  e a r l i e r  i n  t h i s  s e c t i o n  and an 
8 percent  d i scoun t  ra te ,  the  p re sen t  worth product ion c o s t  is c a l c u l a t e d  
to  b e  $350 m i l l i o n .  

No s p e c i f i c  p l an  has been developed f o r  the decommissioning of the 
Bel l e fon te  Nuclear P lan t .  
decommissioning w i l l  not in t roduce  any t echn ica l  problems that d i f f e r  
s i g n i f i c a n t l y  from those  encountered dur ing  normal r e f u e l i n g  and 
maintenance ope ra t ions  wi th  t h e  reactor. The app1icar.t has  n o t  
submit ted an estimate of decommissioning costs. However, based on 
estintates of o t h e r  nuc lear  reactors,l0-12 t h e  s t a f f  has  es t imated  
t h e  c o s t  of decommissioning t h e  B e l l e f o n t e  Ncclear Pla r i t ,  which 
would inc lude  t h e  removal of both cores  from the  two reactcrs, 
decontamination o f  the  remaining components and b u i l d i n g  i s o l a t i o n ,  
t o  be  about $25 mil-lion on a c u r r e n t  cost b a s i s .  

The a p p l i c a n t  has s t a t e d  t h a t  p l a n t  

10 .4 .2  Ex te rna l  Cos ts  

Externa l  c o s t s  a s s o c i a t e d  w i t h  c o n s t r u c t i o n  and ope ra t ion  of t h e  
Be l l e fon te  Nuclear P l a n t  are f a r  ranging. These e x t e r n a l  c o s t s  in- 
c lude  i n f l a t i o n a r y  pressures on p r i c e s  dbr ing  t h e  cons t ruc t ion  y e a r s ,  
increased  congest ion or stress on loca l  p u b l i c  f a c i l i t i e s  and services, 
increased  usage of streets and highways, g r e a t e r  water u t i l i z a t i o n  
and sewage t r ea tmen t ,  increased  enrol lment  i n  l o c a l  schools ,  g r e a t e r  
burdens on e x i s t i n g  medical f a c i l i t i e s ,  and i n c e a s e d  demand for local  
housing. A X  of t hese  e x t e r n a l  c o s t s  and o t h e r s  have been examined 
by t h e  s t a f f  and are presented  i n  g r e a t e r  d e t a i l  i n  Sec t ions  4.4.3 and 
5 . 5 .  
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TABLE 10.3.  Cap i t a l  Cost of t h e  Be l l e fon te  Nuclear P l a n t  
(Mi l l ions  of Do l l a r s )  

Land and land r i g h t s  1 .3  

S t r u c t u r e s  and improvements 

Reactor p l an t  

Tur boge tiera t o r  p l a n t  

Accessory e l e c t r i c a l  equipment 

Miscel laneous power p l a n t  equipment 

Spare p a r t s  and contingency 

Sub to ta l  -- steam product ion p l a n t  

73.1 

135.8 

150.5 

39.8 

6.5 

27.8 

434.9 

Transmission p l an t  17.5 

Construct ion f a c i l i t i e s  equipment and s e r v i c e  24.2 

Engineering and cons t ruc t ion  management 61.5 

Other 18.5 

I n t e r e s t  169 5 

Esca la t ion  

Tota l  

195.4 

901.4 
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11. BENEFIT-COST SUMMARY 

11.1 BENEFITS 

11.1.1 Power and Energy 

The primary b e n e f i t  from the  cons t ruc t ion  and opera t ion  of t h e  Be l l e fon te  
Nuclear P lan t  w i l l  b e  t h e  average annual generat ion of about 14  b i l l i o n  
ki lowatt-hours  of e l e c t r i c a l  energy and t h e  increased  r e l i a b i l i t y  of 
e l e c t r i c a l  service w i t h i n  t h e  TVA system due t o  t h e  a d d i t i o n  o? 2340 We 
of genera t ing  capac i ty .  The va lue  of t h i s  power has  been e s t ima ted  by  
t h e  s t a f f  t o  be about $2.2 b i l l i o n  on a p resen t  worth b a s i s  when eva lua ted  
over t h e  30-year l i f e  of t he  p l a n t .  This  va lue ,  of course,  acc rues  
no t  only from t h e  genera t ing  c a p a c i t y ,  b u t  a l s o  from t h e  t ransmiss ion ,  
d i s t r i b u t i o n ,  and management components of  t he  t o t a l  e l e c t r i c a l  system. 
Based on t h e  a p p l i c a n t ' s  p r o j e c t i o n s ,  about 66 percent  of t h e  e lectr ical  
energy on t h e  TVA system i n  1982 w i l l  b: suppl ied t o  m u n i c i p a l i t i e s  and 
r u r a l  e l e c t r i c  coopera t ives ,  about 16  percent  w i l l  b e  consumed by Federa l  
agencies ,  and t h e  remaining 18 percent  w i l l  be  requi red  by d i r e c t l y  
served  i n d u s t r i e s .  

11.1.2 Payments i n  Lieu of Taxes 

Based on t h e  p ro jec t ed  average annual va lue  of e l e c t r i c i t y  t o  b e  generated 
a t  t h e  Be l l e fon te  Nuclear Plai ' t ,  t h e  a p p l i c a n t  has es t imated t h a t  pay- 
ments i n  l i e u  of t axes  t o  t h e  e i g h t  s ta tes  i n  i ts  s e r v i c e  area w i l l  b e  
approximately $ 6 . 8  m i l l i o n  per  year .  
w a s  not included i n  t h i s  approximatior .  The s t a f f  has es t imated  t h a t  
about $ 4  m i l l i o n  of t h e s e  payments w i l l  b e  d i s t r i b u t e d  t o  t h e  General 
Fund of  t h e  S t a t e  of Alabama. 

E l e c t r i c i t y  s o l d  t o  Federa l  agencies  

I n d i r e c t  t a x  b e n e f i t s  w i l l  accrue t o  l o c a l  governmental bodies  by t h e  
increased  sales and proper ty  taxes pa id  by new r e s i d e n t s  of t h e  area. 

11.1 3 Local Employment 

The Be l l e fon te  Nuclear P l a n t  w i l l  provide 130 permanent j o b s  when con- 
s t r u c t i o n  is  complete on t h e  f i r s t  un i t  i n  October 1979. The a p p l i c a n t  
estimates t h a t  the mean annual s a l a r y  of  t h e s e  employees based on 
present  pay scales w i l l  b e  about $11,250. 
the  p l a n t ,  approxir.dtely 6 . 4  mil l ion  man-hours w i l l  b e  expended i n  o rde r  
t o  complete t h e  : a c i l i t y .  
t he  peak cons t ruc t ion  per iod.  

During t h e  cons t ruc t ton  of 

This w i l l  provide 2300 jobs f o r  workers dur ing  
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A t  c u r r e n t  s a l a r y  l e v e l s ,  t h e  permanent j o b s  c rea t ed  by t h e  pcwer p l a n t  
would i n j e c t  about  $2 m i l l i o n  p e r  y e a r  i n t o  t h e  l o c a l  economy. 
p l a n t  c o n s t r u c t i o n ,  t h e  cons t ruc t ion  workers could b e  expected t o  in t roduce  
about $90 m i l l i o n  i n t o  t h e  l o c a l  area. 

During 

11.1.4 Recreat ion 

Rec rea t iona l  v i s i t s  t o  the B e l l e f o n t e  p l an t  are es t imated  t o  be 4000 
visits p e r  year .  Assuming t h a t  each v i s i t  is valued a t  $0.75, t h e  annual 
va lue  o f  r e c r e a t i o n  on the  s i t e  would b e  $3000 per  yea r .  

11.1.5 Education 

The a p p l i c a n t  has  es t imated t h a t  t h e  educa t iona l  b e n e f i t s  of t h e  Be l l e fon te  
Nuclear P l a n t  would b e  der ived from approximately 60,000 visits per  year  
a f t e r  the p l a n t  is ope ra t iona l .  Assuming t h e  va lue  of each visit t o  b e  
$0.75, t he  annual  va lue  of the  educa t iona l  visits would b e  $45,000. 

11.2 COSTS 

11.2.1 Generating Costs  

The s t a f f  has  es t imated  t h a t  t h e  t o t a l  genera t ing  c o s t  on a p r e s e n t  worth 
b a s i s  w i t h  a d iscount  rate o f  8% w i l l  b e  about $1.3 b i l l i o n  over  t h e  30- 
yea r  l i f e  of  the  p l a n t .  This gene ra t ing  c o s t  is comprised o f  t h e  i n i t i a l  
investment c o s t  and o p e r a t i n g  c o s t s  inc luding  f u e l  and maintecance 
expenses. The estimate of decommissioning c o s t s  is $25 mi l l i on .  Neglect- 
i n g  i n f l a t i o n  and any inc reases  i n  real costs,  t h e  star 'f  c a l c u l a t e s  t h a t  
t h e  p r e s e n t  worth of t h i s  f u t u r e  expendi ture  is n o t  s i g n i f i c a n t  compared 
with the genera t ing  c o s t s .  

11.2.2 Land Use 

About 1500 a c r e s  of land  w i l l  b e  included i n  t h e  exc lus ion  area boundary 
p l u s  p a r t  of Town Creek embayment. 
w i l l  preempt about 2 Z O  a c r e s  of land which u n t i l  now has  been used 
p r imar i ly  f o r  graz ing  and a g r i c u l t u r a l  purposes.  The a p p l i c a n t  w i l l  a l s o  
a c q u i r e  r ight-of-way easements f o r  t ransmiss ion  l i n e  c o r r i d o r s  which w i l l  
r e q u i r e  about  1550 acres. 

Development of t h e  nuc lea r  f a c i l i t y  

11.2.3 Water Use 

The B e l l e f o n t e  Nuclear P lan t  w i l l  r e q u i r e  approximately 148 c f s  of  water 
from G u n t e r s v i l l e  Reservoir  when the p l a n t  is opera t ing  a t  f u l l  load.  
On t h e  average,  about one-third of t h i s  amount w i l l  be  l o s t  through 
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evaporat ion and d r i f t .  The water re turned  t o  t h e  r e s e r v o i r  w i l l  havo 
only a small l o c a l  temperature  e f f e c t  and w i l l  have a d isso lved  s o l i d  
concent ra t ion  of no g r e a t e r  than two times t h e  reservoir concent ra t ion .  
The a p p l i c a n t  has  s t a t e d ,  a1L.l t h e  s t a f f  concurs,  t h a t  all c o o l i n g  tower 
blowdown w i l l  be stopped when t h e r e  is i n s u f f i c i e n t  flow of river water 
a v a i l a b l e  t o  provide d i l u t i o n  of t h e  blowdown. 

11.2.4 Air 

Fogging from t h e  na tura l -dyaf t  cool ing  towers is  expected t o  i n c r e a s e  by 
one t o  two days per  year .  I c i n g  is n o t  expected t o  occur.  Water t r ans -  
p o r t a t i o n  would n o t  b e  a f f e c t e d  w i t h  t h e  use of n a t u r a l - d r a f t  cool ing  
twers. 
t h e  a u x i l i a r y  steam b o i l e r s  and t h e  d i e s e l  genera tors  is expected t o  b e  
minor and will n o t  produce any p e r c e p t i b l e  impact. 

The e f f e c t  on Lmbient a i r  q u a l i t y  of chemical d i scharges  from 

11.2.5 Ecologica l  Impacts 

11 .2 .5 .1  Terrestrial 

Land w i l l  be removed from n a t u r a l  product ion where bu i ld ings ,  park ing  
l o t s ,  roads,  etc. are b u i l t .  There w i l l  be  some eors ion  of  t h e  s o i l  on- 
s i te and on t h e  t ransmiss ion  l i n e  rights-of-way. The c l e a r i n g  of vegeta- 
t i o n  on t ransmiss ion  l i n e  rights-of-way may no t  b e  b e n e f i c i a l  t o  w i l d l i f e .  

Terrestrial vege ta t ion ,  animal and microbia l  communities may be a l t e r e d  
by cooling-tower ope ra t ion  because of increased moisture ,  decreased s o l a r  
r a d i a t i o n ,  o r  chemicals contained i n  d r i f t .  However, such e f f e c t s ,  if 
they occur ,  may n o t  b e  measureable ( n e i t h e r  t h e  a b i o t i c  no r  t h e  b i o t i c  
e f f e c t s ) ,  except  perhaps over t h e  l i f e t i m e  of t h e  s t a t i o n .  

11.2.5.2 Aquatic 

Transmission l i n e ,  road and s i te  cons t ruc t ion  a c t i v i t i e s  w i l l  l e ad  t o  
increased n u t r i e n t  and suspended s o l i d  ( t u r b i d i t y )  loads  i n  a d j  acext  
waterways. Such effects and t h e i r  a t t e n d e n t  impacts on a q u a t i c  b i o t a  
are expected t o  be tempora-y. 
on b i o t a ,  b u t  c a r e f u l  planning and the use of t h e  proper  methods and 
equipment s L m l d  minimize these  impacts. 

S i l t a t i o n  may l e a d  t o  long-term e f f e c t s  

Seve ra l  acres of shal low waters Cin Town Creek and overbank a r e a s )  w i l l  
be  removed from b e n t h i c  and f i s h  production. Because of t h e  l o c a t i o n  of 
t h e  proposed i n t a k e  s t r u c t u r e ,  t h e  loss of l a r v a l  f i s h  i s  expected t o  
b e  h igher  than i t  would b e  i f  t h e  i n t a k e  were a t  mid-channel. Impinge- 
ment of s m a l l  f i s h  is a l s o  expected due t o  t h e  dead-end des ign  oi the  
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i n t a k e  s t r u c t u r e ,  even though flow v e l o c i t i e s  are q u i t e  low. The loca-  
t i o n  of t h e  d i scha rge  d i f f u s e r  i n  deep mid-channel should minimize 
p o s s i b l e  thermal  impacts,  none of which is  expected t o  be d e t e c t a b l e  
a t  t h e  popula t ion  l e v e l .  Likewise, compliance wi th  Lhe NPDES permit  
is expected t o  hold d e l e t e r i o u s  chemical d i scha rges  t o  l e v e l s  a t  which 
impacts could not  be de t ec t ed  a t  t h e  popula t ion  l e v e l .  

The n a t u r a l l y  occur r ing  external and i n t e r n a l  sources  of r a d i a t i o n  near  
t h e  p l a n t  s i t e  r z s u l t  i n  a dose of about  150 m r e m  per year t o  an i n d i v i d u a l .  
A h y p o t h e t i c a l  i n d i v i d u a l  who remained a t  t h e  Be l l e fon te  p l a n t  s i t e  con- 
t i nuous ly  would r e c e i v e  an annual  t o t a l  body dose of about 0.5 mrem from 
gaseous e f f l u e n t s  o r  about 0.3 percent  of t h e  n a t u r a l  background r a d i a t i o n .  
The t o t a l  man-rem rece ived  by t h e  1980 est imated populat ion of 961,000 
persons who w i l l  l i v e  wi th in  a 50-mile r ad ius  of t h e  Be l l e fon te  p l a n t  
would be about t w o  man-rem per year  fEom a l l  pathways; t he  p o t e n t i a l  
dose w i t h i n  and beyond the  50-mile r a d i u s  from t r a n s p o r t a t i o n  of t h e  
f u e l  and wastes from t h e  p l an t  amounts t o  about 14 man-rem pe r  year .  
The s t a f f  concludes t h a t  ope ra t ion  of t h e  Be l l e fon te  p l a n t  w i l l  be 
an extremely minor con t r ibu to r  t o  t h e  r a d i a t i o n  dose t o  t h e  p u b l i c  
compared wi th  t h e  dose i t  would normally r ece ive  from n a t u r a l  background 
r a d i a t i o n .  The est imated c o s t  of t h i s  impact i s  between $160 and $4000 
per  year .  

11.3 COSTS AND BENEFITS 

A summary of t h e  c o s t s  and b e n e f i t s  of t h e  proposed f a c i l i t y  is given i n  
Table 11.1. 

11.4 BALANCING COSTS AND BENEFITS 

11 .4 .1  For the County i n  which the P l a n t  is Located (Jackson ' 2 0 . )  

The county w i l l  absorb t h e  d i r e c t  and many of t h e  sp inof f  c o s t s  a s soc i -  
a t e d  wi th  p l a n t  cons t ruc t ion  and ope ra t ion .  Increased county expendi tures  
f o r  roads,  p o l i c e ,  schools ,  and many o t h e r  services w i l l  undoubtedly be 
requi red .  To de f ray  some of t hese  expendi tures ,  Federa l  impact a i d  
could become a v a i l a b l e  t o  school  systems. I n  any event ,  TVA has  ind ica-  
ted  t h a t  school  f a c i l i t y  planning, mobile classrooms, o r  payments i n  
l i e u  of classrooms w i l l  be made a v a i l a b l e  i f  j u s t i f i e d  on the  b a s i s  of 
need. In  a d d i t i o n  t o  incrzased demands on publ ic  services, some n o i s e  
and o t h e r  d e l e t e r i o u s  impacts such as on scenic va lues  w i l l  c e r t a i n l y  
occur and e s p e c i a l l y  dur ing  t h e  c o n s t r u c t i o n  phase. However, l i t t l e  
long-term degrada t ion  of the  environment is a n t i c i p a t e d .  
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TABLE 11.1. C o s t s  and B e n e f i t s  of t h e  Proposed F a c i l i t y  

B e n e f i t s  : 

Leve l i zed  e l ec t r i ca l  energy  s o l d  
Genera t ing  c a p a c i t y  
Employment : 

Permarien t 
Cons t ruc  i o n  d u r i n g  peak 5 

Recrea t ion  and Educat ion  
I n  l i e u  of 

c o s t s  : 

t a x  payments 

1 4  b i l l i o n  kWh p e r  y e a r  
2,340,000 k i l o w a t t s  

170  jobs 
2,300 jobs 
64,000 v i s i t s  p e r  y e a r  
$6,800,000 p e r  yea r  

P r e s e n t  wor th  g e n e r a t i n g  c o s t  
Land u s e :  

P l a n t  p rope r  
Exclus ion  area 
Transmiss ion  right-of-way 

Water consumed (maximum) 
Water i n t a k e  (maximum) 

I c i n g  
R a d i o l o g i c a l  : 

Fogging 

Cumulative p o p u l a t i o n  dose (50- 
m i l e  r a d i u s )  

T r a n s p o r t a t i o n  of f u e l  2nd wastes 
( w i t h i n  and beyond 
t h e  50-mile r a d i u s )  

B i o l o g i c a l  

$1.3 b i l l i o n  

250 acres 
1250 acres 
1550 acres 
74 cfs 
148 c f s  
1 o r  2 days  p e r  yea r  
sma l l  p o t e n t i a l  

2 man-rem pc r  yea r  ( l e s s  than 
. O Q 1  p e r c e n t  of dose  due t o  
n a t u r a l  background) 
1 4  man--rem p e r  yea r  

Some d e s t r c c t i o n  of a q u a t i c  l i f e  
i n  G u n t e r s v i l l e  R e s e r v o i r .  

a I n c l u d e s  v i s i t o r ' s  c e n t e r  only 
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In  the  cons t ruc t ion  and operat ion of most large power p l a n t s ,  some number 
of individuals o r  fami l ies  may be relocated o r  displaced. 
can be viewed as b e n e f i c i a l  f o r  some p a r t i e s  whfle i t  presents  hardships 
t o  o thers .  In certain cases, t h i s  r e loca t ion  has increased the qua l i ty  
of l i f e  of t h e  impacted par ty .  On t h e  o the r  hand, persons wi th  s t rong  
ties i n  t h e  immediate v i c i n i t y  of t h e  p l an t  may have t h e i r  l i f e  s t y l e s  
and h e r i t a g e s  changed o r  disrupted.  
r e loca t ion  must b e  judged as a c o s t  o r  bene f i t  on an ind iv idua l  b a s i s .  

This ac t ion  

I n  e i t h e r  case, t h e  impact of 

On the  p o s i t i v e  s i d e ,  the  county w i l l  bene f i t  from t h e  increased employ- 
ment and the higher income level derived from t h e  proposed p l a n t .  
p lan t - re la ted  economic a c t i v i t y  increases  and as new income flows i n t o  
the economy, the  county w i l l  receive higher  tax revenues from i ts  share  
of the income, property,  and sales taxes. I n  addi t ion ,  t h e  county w i l l  
b e n e f i t  from rec rea t iona l  improvements and research p r o j e c t s  by added 
inflow of money and by mre knowledge of l o c a l  h i s tory .  

As 

During t h e  seven years  required t o  bu i ld  t h e  p l a n t ,  an average construc- 
t i o n  fo rce  of 1300 workers w i l l  b e  employed a t  the  s i t e  and . w i l l  earn 
a t o t a l  of approximately $91 mi l l i on ,  Furthermore, 170 permanent jobs  
will b e  c rea ted  f o r  the operat ion and maintenance of the  p l a n t ,  and t h e  
employees w i l l  probably res-lde i n  t h e  county. Large l abor  demands w i l l  
c l e a r l y  increase  near-term employment with a s i g n i f i c a n t  increase  i n  the 
a t tendant  wage level because of TVA's r e l a t i v e l y  high pay rates. 
terms of t h e  d e s i r e  of the county leaders t o  expand the  i n d u s t r i a l  base 
and employment of t he  county, t he  construct ion and operat ion of the  
Bel lefonte  p lan t  is t o t a l l y  cons is ten t .  

In 

Most of t h e  tax b e n e f i t s  w i l l  necessa r i ly  come as a r e s u l t  of t he  multi- 
p l i e r  e f f e c t s  assoc ia ted  with the  f a c i l i t y  s ince  TVA's payments i n  l i e u  
of taxes  w i l l  go d i r e c t l y  t o  t h e  State 's  general fund r a t h e r  than being 
r e d i s t r i b u t e d  t o  the count ies  as done by some s t a t e s .  Consequently, 
county revenues w i l l  b e  derived from the generated income, property,  
and general  sales t a x  and o the r  forms of ex-plant taxes .  

It is t h e  s t a f f ' s  opinion t h a t ,  on balance,  t h e  county w i l l  b e n e f i t  from 
the  cons t ruc t ion  of the plant .  

11.4.2 For Towns and Cities Receiving Subs tan t ia l  Impacts 
(Scottsboro and Hollywood) 

Much l ike t h e  coufity i n  which they are loca ted ,  Scottsboro and Hollywood 
w i l l  experience the  brunt  of t he  s o c i a l  and economic c o s t s  assoc ia ted  
wi th  t h e  construct ion and opera t ion  of t h e  Bel le fonte  p lan t .  
towns w i l l  incur  costs pr imari ly  due t o  the  increased pressures  on 
publ ic  f a c i l i t i e s  and services. 

These 
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I n  both Scot tsboro and Hollywood, the largest  service c o s t s  w i l l  b e  
assoc ia ted  wi th  sewage f a c i l i t i e s  and schools.  Additional demands w i l l  
be placed on general  muntcipal services as well. Presen t ly ,  Hollywood 
does not  hwe a cen t r a l i zed  sewage treatment f a c i l i t y  and Scot tsboro 
does no t  have a v a i l a b l e  capaci ty  t o  meet the  growth caused by construct ion 
of t h e  Bel le fonte  p l an t .  One means of f inancing a port ion o f  t he  cos t  
of t he  required treatment p l a n t s  is through Federal a i d ;  however, such 
a i d  has  been impounded by the  present  adminis t ra t ion.  Without Federal  
o r  S t a t e  funds, t he  munic ipa l i t i es  w i l l  have t o  r e l y  on s e p t i c  tanks t o  
meet this  expanding w a s t e  load. Nevertheless,  on October 5, 1973, t h e  
Alabama S t a t e  Water Improvement Commission authorized funding of t h e  
engineering design work on the  Scot+sboro w a s t e  treatment p l a n t  which 
i n f e r s  i t  has  a high p r i o r i t y  wi th in  the S ta te . l  

These c i t ies  s i m i l a r l y  face the  prospect of an inadequate number of 
teachers  and classrooms f o r  school ch i ldren  of TL7A workers. I f  Federal  
impact a i d  i s  n o t  ava i l ab le ,  TVA has ind ica ted  t h a t  school planning 
a s s i s t a n c e  and mobile classrooms may be suppl ied,  o r  payments can b e  
made t o  t h e  community i n  l i e u  of mobile c l a s s room i f  needed. TVA 
precedent f o r  such ac t ion  w a s  noted a t  the  Watts Bar and C h e r l a n d  
p lan ts .2  While a near-term peak demand w i l l  be caused by t h e  need f o r  
classes f o r  construct ion worker ch i ld ren ,  t h e  more permanent o r  long- 
t e r m  impact on t h e  schools w i l l  b e  from the school ch i ldren  of TVA's 
170 permanent employees. Based on cur ren t  l o c a l  expenditures pe r  school 
ch i ld ,  t he  s t a f f  estimates t h a t  t h e  added operat ing c o s t s  w i l l  amount t o  
$68,000 a year  t o  the  school budget during p l a n t  operat ion.  

The Scot tsboro c i t y  government spends approximately $90 per  c a p i t a  on 
narnicipal s e r v i c e s  such a s  po l i ce  , f i r e  pro tec t ion ,  and recrea t ion .  
Assuming an average family s i z e  of 3.5 f o r  each permanent employee 
assoc ia ted  wi th  t h e  Bel le fonte  p l a n t ,  t h e  annual long-term cos t  to  t h e  
c i t y  f o r  these services may be expected t o  rise by approximately $53,000 
per  year .  The c o s t  of such services a t  t h e  peak of construct ion is 
estimated t o  be $83,700. 

Based on p a s t  TVA experience,  i t  i s  an t ic ipa ted  t h a t  construct ion and 
operation of the  Bel lefonte  p l an t  w i l l  promote economic a c t i v i t y  i n  the 
l o c a l  area. Direc t  l o c a l  ou t lays  f o r  l abor ,  goods and services are 
estimated t o  be  apprcximately $13 mil l ion  p e r  year during t h e  construct ion 
phase, and $2 mi l l ion  per  year during p l a n t  operat ion.  To a l a r g e  ex ten t ,  
these expenditures w i l l  s t a y  wi th in  the  Scottsboro-Hollywood area and 
will f u r t h e r  s t imu la t e  economic a c t i v i t y  and l o c a l  income wi th in  these 
munic ipa l i t i es .  As l o c a l  income and output rises, t h e  c i t i e s  w i l l  b e n e f i t  
from higher tax revenues via its sha re  of general sales t a x ,  excise tat, 
and l a r g e r  property tax revenues. I n  t h e  s t a f f ' s  opinion, t h e  p lan t  
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w i l l ,  on ba l ance ,  r e s u l t  i n  g r e a t e r  b e n e f i t s  than c o s t s  t o  t h e s e  communi- 
ties. 
a c t i v i t y ,  b u t  a long-term n e t  b e n e f i t  w i l l  e x i s t  throughout t h e  3Q- c, y e a r  
ope ra t ion  of t h e  p l a n t .  

A short- term n e t  c o s t  may e x i s t  during t h e  peak of cons t ruc t ion  

11.4.3 For t h e  State i n  which t h e  P l a n t  is  Proposed (Alabama) 

The State of Ala5ama w i l l  benefi.t from t h e  l o c a t i o n  of t h e  B e l l e f m t e  
Nuclear P l a n t  th rc .  gh the a v a i l a b i l i t y  of e l e c t r i c  genera t ion  f o r  con- 
sumption by r e s i d e n t s  of nor thern  Alabana. 
t h e  S t a t e  w i l l  r e c e i v e  payments from TVA i n  l i e u  of  taxes  a long  wi th  o t h e r  
states i n  :he TVA system. 
t h e  payment t o t a l  w i l l  amount t o  $4 m i l l i o n .  S imi l a r  t o  t h e  county 
and towns n e a r  the p l a n t  s i t e ,  t h e  s ta te  w i l l  f u r t h e r  i t s  employment 
goa l s  by  t h e  a d d i t i o n  of an  average of  1300 jobs per  year dur ing  t h e  
cons t ruc t ion  phase. The number of jobs added t o  t h e  s ta te  will b e  g r e a t e r  
than t h a t  of  t h e  county i n  which t h e  p l a n t  is l o c a t e d  s i n c e  i t  is  est i -  
mated by TVA t h a t  approximately 70 percent  of t h e  cons t ruc t ion  workers 
w i l l  b e  commuting fox a d i s t a n c e  of more than 20 mi les .  All t h e s e  
developments w i l l  c o n t r i b u t e  t o  increased  state income, employment, r e t a i l  
and wholesale  t r a d e ,  and taxes. The ex i s t ence  of r e l a t i v e l y  low-cost 
power w i l l  also i n c r e a s e  t h e  p o t e n t l a l  f o r  a d d i t i o n a l  jobs throughout 
the nor the rn  p a r t  of Alabama. 

A s  a r e s u l t  of p l a n t  ope ra t ion ,  

The s t a f f  estimates t h a t  Alabama's s h a r e  of 

On the c o s t  s i d e ,  some 10 b i l l i o n  g a l l o n s  of water p e r  year  w i l l  b e  
evaporated as a r e s u l t  of t he  cool ing  requirements of t h e  p l a n t .  
However, this evapora t ion  rate r e p r e s e n t s  about 0.1 percent  of t h e  
annual flow of the  Tennessee River p a s t  t h e  p l a n t  a t  t h i s  s i te .  It 
should a l s o  be noted t h a t  t h e  use D f  t h e  1500-acre s i t e  f o r  power p l a n t  
purposes f o r e c l o s e s  t h e  !ise cf t h e  s i te  f o r  o t h e r  i n d u s t r i a l  p u v o s e s .  

On balance ,  t h e  s t a f f  concludes t h a t  t h e  b e n e f i t s  i n  terms of  construc-  
t i o n  and permanent employment, power t o  support  j o b s ,  increased  t axes ,  
payments i n  l i e u  of t a x e s ,  and added r e c r e a t i o n a l  lands  c l e a r l y  o f f s e t  
t h e  impact upon water resources  and land  use. We conclude t h a t  t h e  
p l a n t  would b e  a n e t  b e n e f i t  t o  t h e  S t a t e .  

11.4.4 For the M u l t i s t a t e  TVA Grid 

Res idents  of the multistate TVA system w i l l  o b t a i n  t h e  Frimary b e n e f i t s  
from the Bel l e fon te  f a c i l i t y  i n  terms of a v a i l s b l e  power for consumption. 
Increased a v a i l a b i l i t y  and maintenance o r  enhancement of  puwer system 
r e l i a b i l i t y  are p r e r e q u i s i t i e s  f o r  f u r t h e r  i nc reases  i n  employment I 

hprovements  i n  l i v i n g  s tandards  via h ighe r  income levels a d  economic 
ac t iv i ty  w i t h i n  t h e  region.  It is a b e n e f i t  t o  t h e  e n t i r e  system t o  
have: (1) a r e l a t i v e l y  low-cost p l a n t ,  and (2) a d d i t i o n a l  r e se rves  on 
the system t o  i nc rease  the  system re se rve  margin t o  an accep tab le  level.  
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l i . 4 . 5  For t h e  Nation as a Whole 

The na t ion  as a whole s h a r e s  many of t h e  b e n e f i t s  t h a t  accrue t o  the  
S t a t e  of Alabama and consumers of e l e c t r i c  power. The c o n s t r u c t i o n  and 
ope ra t ion  of t h e  p l a n t  w i l l  r e s u l t  i n  a l a r g e r  gross  r eg iona l  and n a t i o n a l  
product through new j o b s  created by cons t ruc t ion  and ope ra t ion  of t h e  
Ylant.  Much of t he  work, however (such as uranium mining, m i l l i n g ,  and 
f a b r i c a t i o n ,  t u r b i n e  genera tor  and n u c l e a r  s t e x  supply steam cons t ruc-  
t i o n ) ,  w i l l  take p lace  o u t s i d e  t h e  reg ion .  It is  l i k e l y  that  numerous 
o t h e r  components w i l l  b e  ms1.factured and f a b r i c a t e d  o u t s i d e  the TVA 
s y s t m .  Consequently, t h e r e  w i l l  b e  s u b s t a n t i a l  m u l t i p l i e r  e f f e c t s  of 
economic and employment a c t i v i t y  r e s u l t i n g  from t h e  dec is ion  t o  c o n s t r u c t  
and o p e r a t e  the B e l l e f o n t e  p l a n t .  The s e l e c t i o n  of a r e l a t i v e  low-cost 
p l a n t ,  such as t h e  B e l l e f o n t e  Nuclear P l a n t ,  w f l l  mean g r e a t e r  cost- 
e f f e c t i v e n e s s  by supplyi-ng t h e  needed e l e c t r i c a l  genera t ion  w i t h  less 
o u t l a y  of r e sources .  

I n  a d d i t i o n ,  the p l a n t  w i l l  r e s u l t  i n  increased  system r e l i a b i l i t y  which, 
given some i n t e r - t i e s  provides  n a t i o n a l  b e n e f i t s  by reducing the p o t e n t i a l  
c o s t s  -- d i r e c t  and i n d i r e c t  -- a s s o c i a t e d  w i t h  outages .  Land c o s t s  w i l l  
be  a s s o c i a t e d  w i t h  the  fo rec los ing  of 1500 acres of land from o t h e r  uses; 
however, the b e n e f i t s  t o  t h e  n a t i o n  2xceed t h e  c o s t s  envis ioned by t h e  
c o n s t r u c t i o n  and ope ra t ion  of t he  f a c i l i t y .  

11 .4 ,6  Mankiiid's Needs: P resen t  V s .  Fu ture  Cenerations 

To t h e  e x t e n t  t h a t  resources  w i l l  n o t  b e  reuseable ,  f u t u r e  gene ra t ions  
w i l i  b e  denied t h e i r  use. 
t h e  r e a c t o r  w i l l  p a r t i a l l y  o f f s e t  t h e  dep le t ion  of uranium t h a t  o - x r s  
i n  supplying s o c i e t y ' s  energy needs.  Such plutonium c r e a t i o n  w i l l  
e s p e c i a l l y  become an  asset  i n  t h e  f u t u r e  i f  t h e  breeder  reactnr becomes 
a ccmmercial r e a l i t y .  Plutonium from l i g h t  water r e a c t o r s  w i l l  be used 
t o  i n i t i a l l y  f u e l  such b reede r s .  

Never the less ,  t h e  c r e a t i o n  cf plutonium i n  

Because t h e  p l a n t  u t i l i z e s  uranium i n s t e a d  of f o s s i l  f u e l s ,  our f o s s i l  
resource  base  is extended. 
t o  e lectr ic  poyer ,  w h i l e  f o s s i l  f u e l s  have many a l t e m a t i v e  uses -- i n  
power p l a n t s ;  i n  mobile sources  such a s  t r u c k s ,  a u t o s ,  t r a i n s  qnd a i r -  
p lanes ;  i n  s t a t i o n a r y  source  consumption such as i n  i n d u s t r i a l  hydrocarbon 
products  and p rocess  h e a t i n g  as w e l l  as hea t ing  and zo7l ing  of residential, 
commercial, and i n d u s t r i a l  f a c i l i t i e s .  The use  of nuc lea r  energy i n s t e a d  
of f o s s i l  f u e l s  provides  t h e  b a s i s  f o r  o b t a i n i n g  relative low-cost energy 
f o r  the p r e s e n t  genera t ion  while p e r m i t t i n g  the  use of our  f o s s d l  f u e l  
resources  f o r  a va r i> - ty  cf a p p l i c a t i o n s  i n  t h e  f u t u r e .  

Uranium consumptive use Is v i r t u a l l y  l i m i t e d  
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Aithough decommissioning the p l a n t  my make s e v e r a l  a c r e s  unavai lable  
f o r  o t h e r  -e's, t h e  l o c a t i o n  of  a fu tu re  p m s r  p l m t  zt Lhe sxne s i t e  
would r e s u l  t i n  a reduced  impact on i s t u r e  g e n e r a t i o n s .  The amount of  
land tha t  x o u l d  b e  mad? unavaiPzb1e f o r  f u t u r e  use w 3 t l d  depnd en che 
level of  d e c o m i s s i o n i n z .  High levels  o r  coinplete r e s t q r a t i o n ,  i n c l t i d i n g  
r e g r a d h g ,  could r e e s t a b l i s h  t h e  l a n d  t o  approximate ly  i t s  p r e s e n t  s t a t e ;  
however, comple te  r e s t o r 2  t i o n  i s  m i l i k e l y  because  l m d  values w i l l  
p robab ly  n o t  b e  h igh  enol;gh t o  iurarrant such  a c t i o n .  

I n  t h e  s i a f f ' s  o p i n i o n ,  t h e  s i z z s 5 1 e  b e n e f i t s  a c c r u i n g  t o  s o c i e t y  i n  
terms o f :  (1) a v a i l a b l e  pm-er and i n c r e a s e d  r e l i a b i l i t y ,  ( 2 )  employ- 
ment, and (3) mi in t enance  o r  enhancement o f  l i v i n g  s t a n d a r d s  w i l l  f a r  
outweigh  t h e  minor l o s s  ci- b e n e f i t s  t o  f u t u r e  g e n e r a t i o n s .  

Re€erences 

1. Based on a t e l e p h o n e  c o n v e r s a t i o n  w i t h  Mayor Jchn  Reid ,  O c t .  5 ,  1973. 

2. Agreement between RHEA County Board of Educat ion  and TVA f o r  
E d u c a t i o n a l  F a c i l i t i e s  A s s i s t a n c e ,  Aug. 15 ,  1 9 7 2 .  
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1.2. DISCUSSION OF LCMME~~S RECEIVD or1 THE 
D h F  T EZiV I RL' WENTAL S T ATEME ?liT 

Pursuant t o  paragraphs A.6 and D . l  of Appendix D t o  10 CFR 50, tne 
Draf t  Environmental Statement (DES) of February 1974 d a s  t r a n s n i c t e d ,  with 
a r eques t  for  comnent, to :  

Advisory Council  on H i s t o r i c  P rese rva t ion  
Department oi AgxiculLure 
Department of t h e  Army, Corps of Engineers 
Depar tmenf of Comerce 
Department of Health,  Education and Welfare 
Department of 9ousing and Urban Ijevelopment 
Department of tne I n t e r i o r  
Department of Transpor ta t ion  
Environmental P r o t e c t i o n  kgency 
Federa l  Power Commission 
Alabama Department of ConservatLon and Natural  Resources 
Alabama Development Of f i ce  
Alabama S t a t e  Board of Educatiori 
Alabama Histor ical  Commission 
Alabama S t a t e  Department of P u b l i c  Heal th  
Top of Uabama Regional Council  of Governmente 
Alabama Water Improvement C o m i s s i o n  
Georgia O f f i c e  of Planning and Budget 
Tennessee Of f i ce  of Urban and Federa l  A f f a i r s  
Tennessee Department of Pub l i c  Heal th  
Mayor of t h e  Ci ty  of HoJ.lywood, Aiabam 
Mayor of t h e  Ci ty  of Scot t sboro ,  Alabama 
Eoard of Education, Ci ty  of Scot rsboro  

I n  a d d i t i o n ,  t h e  AEC requested comments on t h e  Draf t  Environnental  
Statement from i n t e r e s t e d  persons by a n o t i c e  published i n  t h e  Federa l  
Reg i s t e r  on Februdry 1, 1974 (39 FR 4127). 

Comments i n  response t o  t h e  r eques t s  r e f a r e d  t o  above were secsived 
from: 

Advisory Council on Historic Fxeservat ior i  (ACHF') 
Department of Agr i cu l tu re  (USDA) 
Department of t h e  Army, Corps of Engineers (DOA) 
Department of Cmerce (DOC) 
Departxrient of Health,  Education and Welfare (HEW) 
Department of Housing and Urban Development (HUD) 
Departm-snt of t h e  I n t e r i o r  (DOT) 
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DeFar tmr r - t  of T r a n s p o r t a t i o n  (DOT) 
Envlrormental  Protect ion Agency (EPA)  
F e d e r a l  Power Crcxmissicn (FFC) 
Alabama Historical C o m i s s i o n  (XHC! 
Alabama S t a t e  Department of P u b l i c  H e a l t h  ( P J P K )  
Georgia O f f i c e  of P lann ing  and Budget (COPB) 
Tennessee Depar tmai t  of P u b l i c  Hea l th  (TD?ti)  
Mayor of che C i t y  af i i o l l p ~ o o d ,  Alabama ( T i t i )  
Alabama Conservancy:  H u n t s v i l l e ,  Birmingham S e c t i o n s  ( A C I H ,  Xi:) 
Geothermal  Energy I n s t i t u t e :  Harch 20,  1974,  March 30, 1974 ( L E I ,  ( s k ? , I j  
Southern  C o c f e d e r a t i o n  of Concerned C i t i z e n s  ( S C / C C )  
'TennesseL VaPiey A u t h o r i t y  (TVA) 
William E.  Garner ( U S )  

Appcm!FX A reprobi ices  L U ~  cements received. The staff's c o n s i d e r a t i o - 1  
2f rhese comments arid t h e  d ispos i t -Lon of t h e  i s s u e s  invo?ved are r e f l e c t e d  
I n  p a r t  by revised cext i n  c. ther sections of this Sta twnent  and i n  p a r t  by  
t h e  f o l l o w h g  d i s c u s s t s n .  

12.1 C ENERAE C3NSLDERATIONS 

12.1 .1  Cumulat ive Effects fiC/H, A-12; DOI, A - 3  

These comments s u g g e s t  t h a t  t h e  cursu la t ive  r e d i e l o g i c a l .  t h e r a a l  and 
chemica l  ecv i ronmen t s l  e f f e c t s  of a l l  n u c l e a r  P h k I t S  on t h e  Tennessee 
River be cons ide red  i n  t h e  B e l l e f c n t e  s t a t e l e e n t .  

Response: The B e l l e f o n t e  p l a n t  is l o c a t e d  a t  TRN 391. The ;:att I s  Ear 
p l a n t  is % 135 r i v e r  .Ales ups t ream;  t h e  Sequoysh p l a n t  i s  *a 90 r i v e r  
mile8 ups t ream;  ;he Browns Ferry p l a n t  is  about 100 r i v e r  miles dowristream 
Over t h e s e  lar5e d i s t a n c L s  t h e  t h e r m 1  coup l ing  with tlae Be1:eEonte plant 
w i l l  be very samll. I t  Ls d o u b t f u l  t h a t  thermal measureae;lts of the wortFr 
cou ld  b e  made a t  B e l l e f o n t e  o r  a t  Browns F e r r y  that would  i n d i c a t e  d w t h e r  
the ups t ream p l a n t s  were o p e r a t i n g  a t  the time that the water passed t h e  
ups t ream p l a n t s .  Thermal e f f e c t s  (expec ted  t o  be s l i g h t  i n  the ease of 
t h e  BclleZonte p l a o t )  may occur  i n  t h e  v i c i n i t y  of the plants. For t h e  
d i s t a n c e s  i n v o l v e d ,  t i o l o g i s a l  models showing downstream thermal effects 
from t h e s e  few p l a n t 8  are n o t  available t o  e s t i m a t e  p o s s j h l e  downstream 
propagation of the induced e f f e c t s  fro. t h e  p l a n t s  on a c o l l e c t f v e  b a s i s .  

As s h w r ~  in t h e  text ,  t h e  change in chemica l  c o n c e n t r a t i o n  of t h e  assembled 
s o l i d s  caused  by the  B e l l e f o n t e  p l a n t  is s m a l l  ( W.1Xj. In  the  case of 
s t a b l e ,  e o l u a b l e  chemica l s  t h e i r  c o n c e n t r a t i o n  changes due t o  ups t ream 
p l a t e  d o  p e r s i s t  downstream; the chemica l s  end up I n  t h e  Gulf of Mexico. 



The ::taf f has chosen n o t  t o  evaluate  he rcgior,aJ. r a d i o l o g i c a l  impacr. 
cf multiple  p l a n t  o p e r r * t i o n  i n  c n v i r o n l w n t a l  s t a . t e m e n t s  prepared for a 
s p e c i i j c  prl.ciosed 1 iccns l r ;g  a c t i u i i .  Kadixti .on e f f e c t s  on huinans are  
nssiinec! t o  b e  l i l i t a r  w i t h  d o s e ,  sc :!le impact € G C  a region c a n  be  
r?.-:t.im;itc.d by examivink [:tie i n d i v i d u a l  e n v  ironnental sratements or 
simil;ir i t o c m ~ n t s  f o r  p l a n t s  ir, t ; . e  a r e a .  Appendix J of Vo. 2 of 
the TYA DES prt.!iirnris a d i s c u s s i o n  of the cumulative r a d i o l o g i c a l  
i m i . ; i c t  (31~. tiie Ten:iessee River  from the operation of n r A  n u c l e a r  
p 1. il I1 i s . 

- 
1 1 i i . r  , o m m n t  r e q u e s t s  a d i s c u s s i o n  of p l a n t  sa feguards  i n  t h e  eveni, of 
c i l i l apse  of an u p s t r e a m  C d m .  

--- Re.;_eonse: - --- &::ant s a f e t y  aspects are considered s e p a r a t e l y  as  part of t h e  
PreAiminary S a f e t y  A n a l y s i s  Report prepared by T'JA and t h e  sta:f's e v a l -  
ui?:xon conta ined  i:i the S a f e t y  Eva luat ion  Report. me AEC's c r i t e r i a  for 
d:*slgn against  f l o o d i n g  of t h e  p l a n t  site is given i n  Appendix A af 
10 tFR SO ( ( l s i t e r i x  2 ) .  

1 2 . 1 .  _i -- Theft and Sabotage (ACIH ,  A-13) 

I?ie c u m e n t  rey! ies ts  a d i s c u s s i o n  of  t h e f t  and sab3tage  a s  r e l a c e d  to Lhe 
Rellcfonte r e a c t o r s  and the a..ir;Dciated f u e l .  

Response: Y:ant safety  clspecrs a r e  cons idered  s e p a r a t e l y  a s  part of t h e  
?reliminarw S ~ f c t y  Aiirr;ysis Report preFercd by TVA and t h e  staff's eval-  
ubir i o n  conta ined  i n  the Safety Evdluat ian Report. 

I?. I. 4 Ozone Product i o n  CEPA, A- I 34) 
I__- 

'11~. comment rccoaaac?ids t h a t  an assessment of  Ozone production of e n e r g i z e d  
high voltage l i n e s  be provided i n  the  S ta tement .  

Ke.;ponst.: -- - Ozone it; recogn ized  a s  a mjor component of the photochemical  
a:l r pollution-oxidant cor~~plcw. Eecsuse of t h e  possibility of adverse  
environmental e f f e c t s  caused by O Z C ' I ? ~  generated by corona d i s c h a r g e  in 
the v t c i r i t y  o f  ersergizcd EHV t r a n s m i s s i o n  linrs, this question has been 
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reviewed by t h e  s t a f f .  Tne N a t i o 9 a l  2 r i m a r y  A i r  Q u a l i t y  St_anc!ard fa r  
o x i d a n t s ,  as i s s u e d  by t h e  Enviror:ra?nial P r o t e c t i o n  Agency, is 80 p a r t s  
p e r  b i l l i o n  (ppb) by vo lme  maximun! ar i r -hnie t lc  mean fo r  3 one-hour CO'I-  

c e n t r a t i o n ,  n o t  t~ be exceeded more t b n  orice p e r  y e a r  (Appendix D of 
42 CF'R 410). 

Ozone is produced n a t u r a l l y  tn t h e  a tmosphere  by a v a r i e t y  of r e a c t i o n s .  
Dissociation o f  oxygen b y  u l t r a v i o l e t  r a d i a t i o n  in t h e  s t r s t o s p h e r e  and 
l i g h t n i n g  d i s c h a r g e s  are prLbably t h e  major n a t u r a l  s o u r c e s  af ozone. 
Ground-level ozone c o n c e n t r a t i o n s  in remote areas d i s t a n t  f ron urban 
p o l l u t i o n  s o u r c e s  u s u s a l l y  range  from 10 t o  SO ppb. Unusual ly  h igh  
ozone c o n c e n t r a t i o n s  (60-100 ppb) i n  remote areas may be  Cue t o  mixfng 
from t h e  s t r a t o s p n e r e  by v i o l e n t  m e t e o r o l o g i c a l  c o n d i t i o n s  or t o  photo- 
chemica l  r e a c t i o n s  i n v o l v i n g  v o l a t i l e  compounds emanatfng from n a t u r a l  
v e g e t a t i o n  s u c h  a s  p i n e  tyees. 

Ozone and small amounts of n i t r o g e n  o x i d e s  are also produced by corona 
d i s c h a r g e  from e n e r g i z e d  h gh vo1:age t r a n s m i s s i o n  l i n e s .  Corona d i s -  
c h a r g e s  can i n c r e a s e  as a r e s u l t  of a b r a s i o a q ,  f o r e i g n  p a i t i c l e s ,  or 
s h a r p  p o i n t s  on e l e c t r i c a l  conduc to r s ;  o r  as a resul t  of i n c o r r e c t  
design c h a r a c t e r i s t i c s  t h a t  iyroduer e x c e s s i v , l y  h i g h  p o t e n t i a l  g r a d i e n t s .  

I n  bo th  l a b o r a t o r y  and f i e l d  ~ 2 ~ e s  0; €.HI; t r a n s m i s s i c n  lir.es o p e r a t i n g  
up t o ,  or  I n  excess o f ,  700 kY and under a v a r i e t y  of meteoro?oQica l  
c o n d i t i o n s ,  I t  was concluded  t h a t  t h e  amount of ozone produced b y  t h e  
lines c t u l d  n o t  be d i s t i n g u i s h e d  from v a r i a t i o n s  i n  ambient c o n c e n t r a t i o n s  
of t o t s 1  o x i d e n t s  i n  t h e  v i c i n i t y  of t h e  1 i n e s . l  s 2  * 

b s o d  on conduc to r  s i z e ,  cop: fgura t ion ,  and h e i g h t  f o r  the a e l l e f o n t c  
300 kV t r a n s m i s s i  ln l i n e  and t h e  i a t a  i n  t h e  r e f e r e n c e s  c i t e d  above,  
t h e  s t a f f  b e l i e v c .  ehe applicant shou ld  be a b l e  t o  o p e r a t e  t h e  500 kV 
transmi .b ion sysLem w i t h i n  t A b * . .  lA;nits oi a c c e p t a b l e  impact with r e g a r d s  
t o  ground- leve l  c o n c e n t r a t i o n s  of ozone.  

12.1.5 -- Assarance  of H i s t o r i c  P r e s e r v a t i o n  (AC/H, A-13; ACHP, A-38) 

Rie c o m n t e  s u g g e s r  t h a t  a d d i t i o n a l  d i s c u s s i o n  is needed t o  p r o v i d e  
ansu rance  cha t  t h e  B e i l e f c n t e  p r o j e c t  will n o t  have an a d v e r s e  ef fect  
on historical, a r c h i t e c t u r a l  and r r c h t o l o g i c a l  r e s o u r c e s .  

wsporx?: ne h l s t o r i c  B e l l e f o n t e  coy11 s i t e  is on l a n d s  n o t  under  t h e  
control or j J r i s d i c L l o n  of t h e  Fede- a1 Government. 

C-nts on the AEC DES provided  by t h e  Alabama H i s t o r i c a l  Ccuunission 
(Appendix A ,  page A-39)  i n d i c a t e  c m c u r r e n c e  w i t h  t h e  staf E's assessment 
t h a t  t h e r e  w i l l  he  no e i g n i f i c a n z  adve rae  effects on t h e  h i s to r i c  and 
a r c h i t e c t u r a l  landmarks i n  t h e  ; - c i n i t y  of t h e  B e l l e f o n t e  s i t e .  
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1 2 . 2  THE SITE 

12.2.1 Geology and Seisnsl,3gy (301, A-9) 

T h i s  
sumppar, cf the geologic and seivmologic  environment. 

i-zment sugges t s  t h a t  t he  s ta tement  conta in  a more comprehensive 

2esponee : Geological  and se ismologica l  cons l d e r a t  Sons In  l i c e n s i n g  actions 
are ; r l n c l p a l i y  matters concerning s a f e t y .  
a p p l i c a n t ' s  Pre l iminary  Sa fe ty  Analysis  Re&ort, and w i l l  be  f u l l y  eva lua ted  
ir, t he  course of t n e  s t a f f ' s  s a f e t y  e v a h s t i o n .  It is not  t h e  po l i cy  of 

These are summarized in the  

t h e  AEC 
g r e a t e r  

12.2.2 

t o  -?peat  t hese  d i ecuss lons  i n  t h e  Environmm-tal Statement i n  
d e t d l  than is p r e s e n t l y  presented .  

Conversion of A g r i c u l t u r a l  Lands to I n d u s t r i a l  Use (AC/H, A-12; 
"-18; W€&, 8-21) 

Th2 wments sugges t  t h a t  the  conversion or' a g r i c u l t u r a l  l ands  to i n d u s t r i a l  
USE be evalua ted  and ahawn t o  be d e s i r a b l e .  

--- Resroaea: --_I 

a g r i & i J c u x a l  l ands  Intr ,  i n d u s t r i a l  developments is o u t s i d e  t h e  j u r i s d i c -  
tiox, of rha  AEC's area of r e s p o n s i b i l i t y .  This type of i n v e s t i g a t i o n  would 
be more appropr i a t e  f o r  a reg ionar  or s t a t e  governmental body. The s t a f f  
has  visited w i t h  members of TARCOG and a l s o  wi th  the town l e a d e r s  of 
Scstcabsrr> and Hol.lyvood. From these  meetings,  t h e  staff iound t h a t  t h e  
use  af the h l l e f o n t e  s i t e  fo r  I n d u s t r i a l  purposes is no t  i n c o n s i s t e n t  
wi th  the  long-range goa l s  and o b j e c t i v e s  being set f o r  t h a t  area. 

An eva lua t ion  of t h e  d z s i r a b i l i t y  of convert tng forestr:,  and 

The stsat: has es t imated  t h e  average value of l o s t  farm products  t o  be 
$80 per ticre. I f  it is assumed t b t  a l l  1,500 acres of t he  p l a n t  s i t e  
were taken out  of product ive  use r e l a t i v e  to a g r i c u l t u r a l  ou tpu t ,  t h i s  
would r ep resen t  a loss of $120,000 per year  or $1.35 million on a present-  
worth basis. 
t o  provide e g r i e u l t u r a l  ou tpu t ,  t h e  va lue  of farm products  de r ived  from 
t h i s  acreage should be sub t r ac t ed  from t h e  est imated loss Ind ica t ed  above. 

To t h e  e x t e n t  t h a t  a po r t ion  of t he  p l an t  s i te  could cont inue  

$&tile the  loss i n  a g r i c u l t u r a l  ou tput  could be s i g n i f i c a n t ,  a po r t ion  of 
the  s i t e  w i l l  be used for e lec t r ic  power production which would have a 
va lue  cons iderably  g r e a t e r  than the  l o s t  farm output .  
of e l e c t r i c i t y  is d iscussed  in Sect ion  10.2.2 of t h i s  Statement. 

The merket value  

12 .2 .3  DeconrPlissionlng Cos ts  (MPH, A-39) 

The c o m e n t  sugges ts  t h a t  $70 m i l l i o n  r a t h e r  than $25 m i l l i o n  be used 
as t h e  decorrtmineioning cast for t h e  Bellef onte  p l a n t .  
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Response: A s  p o i n t e d  o u t  on page  10-9 of t h e  AEC DES,  t h e  s t a f f  assumed 
t h a t  decommissioning would cost: approx ina te l j r  $25 m c l l i o n  i n  c a l c u l a t i n g  
t h e  t o t a l  g e n e r a t i n g  cos t  f o r  t h e  B e l l e f o n t e  p l a n t .  S ince  t h e  p l a n t  s i t e  
is n o t  l i k e l y  t o  b e  r e t u r n e d  t o  ics o r i g i n a l  s t z t e  a f t e r  p l a n t - i i f t  because  
of economic t r a d e o f f s  between l a n d  values a t  t h a t  t i n e  and t h e  d e v e l c p m e n t  
of t h e  s i t e  f o r  f u r t h e r  i n d u s t r i a l  u se ,  t h e  s t a f f  chose n o t  t o  u s e  tthe 
$70 m i l l i o n  estimate. 

12 .2 .4  Recoverable  Mine ra l s  on t h e  B e l l e f o n t e  S i t e  - (WEG, A-20)  

The comment s u g g e s t s  t h a t  r e c o v e r a b l e  l imes tone  and o i l  and gas  p r o d u c t i o n  
on t h e  B e l l e f o n t e  s i t e  be  f u r t h e r  d i s c u s s e d  and the  c o n s t r u c t i o n  p e r m i t  
c o n d i t i o n e d  t o  a l l o w  p r o p e r t y  owners r e t e n t i o n  o f  o i l  and g a s  r i g h t s .  

Respcnse: According t o  t h e  1970 E d i t i o n  of "Minerai  Facts aad P r o b l e m "  
by t h e  U.S. Department of t h e  I n t e r i o r ,  t h e  1968 c a l c u l a t e d  v a l u e  p e r  t o n  
of ca l c ium i? crashed  l i m e s t o n e  was $3 .74 .  The price. for any specific 
r e g i o n  would va ry  depending  on t h e  s i z e  of t h e  s h i p n e n t ,  t h e  grade  of  t h e  
l i m e s t o n e ,  and t h e  d i s t a n c e  t o  t h e  market .  Assuming t h a t  p r i c e s  have 
e s c a l a t e d  a t  about  5 p e r c e n t  p e r  year s i n c e  1968, the c u r r e n t  ave rage  
p r i c e  of l i m e s t o n e  would be about  $5 p e r  t o n .  However, i t  s h o u l d  be 
p o i n t e d  o u t  t h a t  l imes tone  r e s e r v e s  are sbucdan t  i n  t h e  U.S. and no 
supp ly  problem is f o r e s e e n .  These c o n d i t i o n s  would t end  t o  minlmize 
t h e  e s c a l a t i o n  of p r i c e s  f o r  t h i s  p r c d u c t .  

The s t a f f  w a s  made aware of o i l  and gas s u t u d i e s  b e i n g  conducted  i n  t h e  
v i c i n i t y  of t h e  s i t e  b y  members of  TARCOG tind Mr. W. E. Garner. However, 
i t  w a s  our u n d e r s t a n d i n g  t h a t  :he o i l  and gas r e s e r v e s  b e i n g  i n v e s t i g a t e d  
were s p e c u l a t i v e  i n  r i a t u r e .  Thus, t h e  s t a f f  chose  n o t  t o  i n c l u d e  a d i s -  
c u s s i o n  of t h e s e  s t u d i e s  Fn t h e  Environmental  S t a t emen t .  

F i n a l l y ,  t h e  j u d - - i a l  d e t e r m i n a t i o n  o f  p r o p e r t y  r i g h t s  i n  t h e  B e l l e f o n t e  
p roceed ing  -;L n3c  b e f o r e  t h e  AEC as p a r t  of t h e s e  p roceed ings .  

1 2 . 2 . 5  G e l u c a t i o r  of Old Cemeteries (AC/H,  H-13)- -__ ---- 

The c o m e r i t  rLques t s  a d d i t i o n a l  i n f o r m a t i o n  concerr i ing t h e  loca t ion  of and 
a t t e m p t s  t o  locate t h e  n e a r e s t  l i v i n g  r e l a t i v e  of t h o s e  i n t e r r e d  i n  t h e  
:emeteries cha t  w i l l  b e  r e l o c a t e d .  

@ s p w s e :  The f o l l o w i n g  i n f o r m a t i o n  h a s  been s u p p l i e d  by t h e  a p p l i c a n t . '  

"The p e r s o n s  known t o  b e  b u r i e d  i n  Snipp  Cemetery a r e  A l b e r t a  Shipp,  
Tom Shipp ,  David S tern ,  and Nancy Ann Stem. I t  is f e l t  t h a t  a l l  of 
t h e  h e i r s  a t  l a w  and n e x t  of k i n  o f  t h e s e  people  have been  l o c a t e d .  

The n e x t  of k i n  o f  t h e  S t e r n e s  descend from t h r e e  c h i l d r e n :  Annie 
F i n n e l l ,  k r y  J. Shipp,  and a s o n  who moved away from t h e  area m n y  
years ago and is now dead and a l l  of t h e  l oca l  owners b e l i e v e  t h a t  
t h e r e  are no descendan t s  of c h i s  son now l i v i n g .  
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The deccenaanLs o f  Mary Jane  S h i p p  are  t h 2  same pe r sons  who QWL t h e  
- - e  s i m p ' e  c i c l e  ta Shipp C t x t e r  7 2nd are a l s o  t h e  n e x t  of k i n  of 
t n e  Shipp c h i l d r e n ,  Tom Shipp, d g e  ,-, i n d  A l b e r t a  Shipp, a g e  18. 

A Con t rac t  f o r  Purchase and Sale of t h e  Land has  been o b t a i n e d  froin 
a l l  of t h e  S h i p p  h e i r s  and TVA i s  i n  the  process  ~f c l o s i n g  t h i s  
a c q u i s i t i o n .  The deed c o n t a i n s  t h e  p r o v i s i o n  t h a t  t h e  g r s l r t o r s  
s p e c i f i c a l l y  convery any and a l l  easement and b u r i a l  r i g h t s  t h e  h-ave 
i n  Shipp'  s Cemetery. 

U r L l i k e  Shipp Cdmetery, t h e  t i t l e  t o  which w a s  owned i n  f e e  s imple  by 
t h e  Shipp h e i r s  as set  o u t  above, on ly  o u t s t a n d i n g  b u r i a l  r i g h t s  
t o  be  a c q u i r e d  i n  F i n n e l l  Csmetery t o g e t h e r  w i t h  t h e  pe rmis s ion  t o  
d i s i n t e r  and r e i n t e r  che b o d i e s  b u r i e d  t h e r e i n .  Eos t  of t h e  F i n n e l l  
h e i r s  would be unknowns, w i t h  t h e  p o s s i b l e  e x c e p t i o n s  of t h e  Annie 
F i n n d l  descendan t s  kho have been i d e n t i f i e d .  The i n t e r e s t  of 
pe r sons  xho a r e  t h e  n e x t  of k i n  of t h e  persons  b u r i e d  i p  t h e  cemetery 
t o g e t h e r  w i t h  r i g h t  t o  d i s i n t e r  and r e i n t e r  t h e  bod ies  w i l l  p robably  
be  a c q u i r e d  from a c o u r t  of competent j u r i s d i -  i on .  A: t h e  p t e c e n t ,  
t h e  i d e n t i t y  of t h o s e  p e r s m s  b u r i e d  i n  F inn t  Cemetery i s  uinknwn 
and cannot  be i n v e s t i g a t e  J u n t i l  ownership of  t h e  p r o p e r t y  i-s ob ta ined .  

In  t h e  e v e n t  t h a t  a d d i t i o n a l  g raves  are d i scove red  i n  Shipp Cemetery ,  
i t  nay b e  necessa ry  t o  cor.demn r i g h t s  of unknown owners i n  that. 
cemetery.  'I 

12.2.6 --- Land Use Proj i :c t ions  ( R C / H ,  A - 1 3 ;  WEG, A-21) 

The c o m e n t s  r e q u e s t  t h a t  i t  be  made c1-3r whether  t h e  TARCOG s t u d y ,  
"Sketch Debelnpment Plan-Year 2000," was prepa red  p r i o r  t o  o r  as a 
r e s u l t  o f  t h e  a p p l i c a n t s  B e l l e f o n t e  Yuclear  .rim t p roposa l .  

Response: TVA awarded a c n n t r a c t  f o r  t h e  n u c l e a r  s c e a  supp lv  sys tem f o r  
t h e  E e l l e f o n t e  Nuclear Phnt i n  August 1970 and made a r equ- s ;  bo pur h a s e  
t h e  B e l l e f o n t e  s i t e  i n  March 1971. The Town of Hellywood became aware o€ 
t h e  proposed n u c l e a r  p l m t  i n  19?0. Municipal o f f i c i a l s  were o f  t h e  o p i n i o n  
t h a t  w i t h o u t  p...-oper p l ann ing  and r e g u l a t o r y  c o n t r o l s ,  t h e  impact of t h e  pr,- 
posed n u c l e a r  f a c i l j t y  on Hollywood c o u l d  prove t o  be  d e t r i m e n t a l .  I n  1972, 
t h e  Town of Hollywood, w i t h  the a i d  of a Fede ra l  p l ann ing  g r a n t ,  c o n t r a c t e d  
t h e  services of  TPRCOG t o  p r e p a r e  a Sketch  Development P l a n ,  Zoning Ordinance 
and S u b d i v i s i o n  Regu la t ions .  The Ske tcb  Develoymerrt P l a n  w a s  completed by 
TARCOG i n  March 1973 while t h e  l a t t e r  two r e p o r t s  were conpleted I n  May 1973. 
The s k e t c h  p l a n ,  zoning o rd inance ,  and s u b d i v i s i o n  r e g u l a t i m s  proposed by 
TARCOG i n  t h e s e  r e p o r t s  were adopted by t h e  Town Council  and t h e  P lann ing  
Comnission f o r  t h e  Town of Hollywood i n  May 1973. 
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1 2 . 3 . 1  Caseour: E f f l . i e n t s  t o  Meet Appendix I Gu ide l ines  ( W I ,  A-9) 

The c o m e n t  s u g g e s t s  t h a t  t!ic f i n a l  s t a t e m e n t  c l e a r l y  i n d i c a t e  t h a t  t h e  
gaseous e f f l u e n t s  from t h i s  p l a n t  meet prc1posed Appendix i g u i d e l i n e s .  

- Kesponse: The gaseous e f f l u e n t s  from t h e  B e l l e f o n t e  p l a n t  will r;:eet t h e  
g u i d e l i n e s  of Regula tory  Guide 1 . 4 2  and o t h e r  accep tance  - ,r i teria which 
p r o v i d e  t h e  i n t e r i m  l i c m s i n g  g u i d e l i n e s  pending t h e  i s s u a n c e  of t h e  
proposed Appendix I t o  10 CFR Part 50. 

12.3.2 Release o f  Noble Gases (DOC, A-6) 

The c o m e n L  is  conceriled with t h e  a p p r o p r i a t s  ave rage  an3ua.l d j s g e r s i o n  
f a c t o r  t o  b e  u t i l i z e d  i n  conpu t ing  t o t a l  body and s k i n  annsa1  d o s e s .  

Response: The releasr rate of  r a d i o a c t i v e  gaseous waste t o  t h e  atmospnere 
w i l l  be  governed by t h e  l i m i t s  s p e c i f i e d  i n  t h e  Techn ica l  7pec i f i ca t ion . s  
which w i l l  b e  w r i t t e n  f o r  p l a n t  o p e r a t i c n .  We assume t h e  release cf gas  
w i l l  o c c u r  ove r  a p e r i o d  of days ,  and t h e r e f o r e ,  use  t h e  annua l  a v e r a g e  
d i s p e r s i o n  f r c t o r .  On t h i s  b h s i s  t h a n ,  t h e  c a l c u l a t e d  t o t a l  body and 
s k i n  annua l  doses  are c o r r e c t l y  computed. 

12.3.3 Di sposa l  of T r i t i a t e d  L iqu id  Wastes (AC/H, A-12; AC/B,  4-30; - -  F a  
A-32) 

The connnents s u g g e s t  t h a t  a c o s t - b e n e f i t  a n a l y s i s  of t h e  v a r i o u s  a l t e r -  
n a t i v e s  of d i s p o s i n g  of  t r i t i a t e d  l i q u i d  b e  inc luded  i n  t h e  f i n a i  s t a t e -  
ment and q u e s t i o n  t h e  d e s i r a b i l i t y  of  d i s p o s i n g  of i t  i n  G u n t e r s v i l l e  
R e  s evo i r . 
Response: The a p p l i c a n t  w i l l  n o t  be  p e r m i t t e d  t o  t r u c k  l i q u i d  waste t o  
a d i s p o s a l  s i t e  as p a r t  c f  normal o p e r a t i o n .  There are s e v c r a l  acceptable 
w t h o d s  f o r  t r i t i u m  c o n t r o l  under c o n s i d e r a t i o n  by  t he  a p p l i c a n t .  During 
t h e  OL s t a g e  review, t h e  s t a f f  w i l l  r ev iew t h e  s e l e c t e d  method wtlich s h J u l d  
be compat ib le  w i t h  e x i s t i n g  r e g u l a t i o n s  and "as l o w  as Fract icsble"  g u i d e l i n e s .  

The c o n c e n t r a t i o n  of t r i t i u m  that w i l l  bF r e l e a s e d  from t h e  B e l l e f o n t e  
r e a c t o r s  i n t o  t h e  Ten-tessee River  w i i l  be  small i n  comparison t o  t h e  
amounts p r e s e n t  i n  S a t u r e .  D i l u t i o n  of t h e  e f f l u e n t  stream by the r i v e r  
w i l l  r e s u l t  i.n i n s i g n i f i c a n t  i n c r e a s e  i n  c o n c e n t r a t i o n s  i n  t h e  r i v e r  
water. 
f r a c t i o n  of t h e  p e r m i s s i b l e  c o n c e n t r a t i o n s  l i s t e d  i n  Table  11, Appendix B 
of 10 CFR Par  20; t h e r e f o r e ,  i t  i s  n o t  p r a c t i c a l  t o  remove small amounts 
of r a d i o a c t i v e  material from t h e  e f f l u e n t  water. 

The C o n c e n t r a t i o n  cf r a d i o a c t i v i t y  invo lved  w i l l  be a small 

12.3.4 As Low as P r a c t i c a b l e  (AC/H, A-13) 

The comment a s k s  t h e  meaning of as low as p r a c t i c a b l e .  



Response: I Tt.e t e m  w a n s  ab l o w  as p r a c t i c a b l e  t.king i n t o  accoun t  Lhe 
state of  t echno loby  and t h e  economics of  improv izcn t s  i n  r e l a t i o n  t o  
b e n e f i t s  t o  t h e  p i ib l ic  h e a l t h  and s a f e t y  and i n  reIa+_i.cn t o  t h e  u t d ' t a -  
t i o n  of  a tomic  ene rgy  i n  t h e  7 u b l j c  i n t e r e s t .  

12 .3 .5  -__-______I Anou-it of R a d i o a c t i v i t y  i n  t h e  -- Liqu id  E f f l i w n t  From Y n i t s  1 and 2 
(Tti)Pli, A - - l h )  

The c o m e n t  suggests t h a t  s i n c e  t h e  s t a f f ' s  estimate of  :he e f f l u e n t  
release is  less than 1 C i / y r ,  i t  shou ld  be  s t a t e d  t h a t  way aDd n o t  as  
less chan 5 C i / y r .  

Response: The i n t e n t  w a s  EO show t h a t  t h e  c a l c u l a t e d  l i q u i d  r a d i o a c t i v e  
e f f l u e n r .  was less t h a n  t i e  d e s i g n  o b j e c t i v e  of 5 C i / y r  i n  acco rdance  v i t h  
t h e  " C m c l u d i n e  S ta t emen t  o f  P o s i t i o n  ~f t h e  Regula tory  S t a f f " ,  Docket 
NO.  RM-50-2. 

1 2 . 3 - 6  S o l i d  W-stes ( D @ I ,  b - 9 )  

The coimnent r e q u e s t s  2 d i s c u s s i o n  of t h e  k i n d s  of r a d i o n u c l i d e s ,  t h e i r  
p h y s i c a l  s ta tes ,  c m c z n t r a t i o n s  and t o t a l  voliine of  s o l i d  wastes d u r i n g  
t h e  expec ted  l i f e  of t h e  reac tor ; .  

-- Response: 
r e s i n s ,  f i l t e r  s l d g e s  and evapora tDr  bot toms.  We c o n s i d e r  t h a t  a l l  w e t  
s o l i d  waste w i l l  be  s t o r e d  o n a i t e  i o r  agproximate ly  :80 dgys  p r i o r  t o  
shipment  which al lows s h o r t - l i v e d  r a d i o n u c l i d e s  t i m e  f o r  decay .  Dry s o l i d  
wastes w i l l  c o n s i s t  of v e n t i l a t i o n  a i r  f i l t e r s ,  contaminated  c l o t h i n g ,  
paper  and miscel l .anecus items such  as  t o o l s  and laboratory g lhssware .  
S ince  these wastes normal ly  c o n t a i n  l ess  r a d i o a c t i v i t y  t h a n  w e t  s o l i d  
wastes w e  absume t h a t  t h e s e  wastes are sh ipped  as saon as they  are  
packaged and n o t  h e l d  f o r  decay. 

Wet s o l i d  wastes w i l l  c o n s i s t  main ly  of  s p e n t  d e m i n e r a l i z e r  

Based on o':r e v a l u a t i o n  of s imi la r  type  r e a c t o r s  and data  f r o m  o p e r a t i n g  
r e a c t o r s ,  w e  estimate t h a t  approx ima te ly  5430 C i / y r  of w e t  s o l i d  wastes 
wjll b e  sh ipped  from t h e  s i t e  i n  drums o r  shippi:.lg c a s k s .  FP estimate 
t h a t  less t h a n  5 C i / y r  of  dry  and co,.?acced s u l i d  wastes w i i l  b e  sh ipped  
from t h e  s t a t i o n .  Greater than  92% of t h e  r 2 d i o a c t i u i t y  a s s o c i a t e d  wi;h 
t h e  dastes  w i l l  be l o n g  l i v e d  fissioii and c c r r o s i c n  p roduc t s ,  p r i n c i p a l l y  
Cs-: '34, Cs-137 ,  Co-SE, Co-60, and Fe-55. 

12.3.7 - D i f f e r e n c e  Between AEC and TVA Estimates c f  Shipped S o l i d  Waste 
(TDHP, A-17)  

The comment r e q u e s t s  a n  z x p l a n a t i o n  of the  d j - f f t r e n c e  between t h e  AEC and 
TVA estimates of t h e  s o l i d  waste t o  b e  sh ipped  from t h e  reactor s i t e  e a c h  
yea r .  

http://reIa+_i.cn
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Response: Our e v a l u a t i o n  assumed t h a t  t h e  l i q u i d  waste would be processed 
i n  t h e  l i q u i d  waste t rea tment  s y s t e m  wirh 110 t rucking  of l i q u i d ,  artd 
considered t h e  parameters gicen i n  WASH-1258. TVA's estimate took i n t o  
c o n s i d e r a t i o n  t ruck ing  of some l i q u i d  waste  f o r  t r i t i u m  concen t r a t ion  
c o n t r o l  which would reduce t h e  volume of s o l i d  waste produced. 

12.3.8 G f f s i t e  Disposal  of Sol id  Waste (DOI, A-9; GOPB, A-35; GEI,I, A - 3 5 ) -  

The comments sugges: t h a t  t h e  envlromental  s ta tement  consider  an eva lua t ion  
of t h e  s o l i d  r a d i o a c t i v e  waste d i s p o s a l  s i t e ,  inc luding  l i c e n s i n g  p rov l s ions ,  
c r i te r ia ,  and r e s p o n s i b i l i t i e s .  S p e c i f i c  concerns inc lude  hydrogeologic 
s u i t a b i l i t y ,  s u r q e i l l a n c e  and monitoring, and remedia l / regula tory  a c t i o r s  
that  t l ight  be requi red .  

Response: The concerns expressed i n  t h i s  comment &re a p p r o p r i a t e l y  addressed 
i n  t h e  AEC document "3nvironmental Survey of t he  Uranium Fuel Cycle." A s  
noted i n  t h a t  document, t h e  environmental  e f f e c t s  of t h e  e n t i r e  uranium f u e l  
c y c l e  w i t n  regard  t o  an i n d i v i d u a l  r e a c t o r  are small .  Fu r the r ,  t h e  p o t e n t i a l  
f o r  any s i g n i f i c a n t  e f f e c t  from t h e  d i s p o s a l  of s o l i d  r a d i c a c t i v e  wastes from 
a r e a c t o r  is extremely l i m i t e d  due t o  (1) t h e  s m a l l  quan t i ty  of r a d i o a c t i v i t y  
contained i n  t h e  wastes, and (2)  t h e  care taken i n  e s t a b l i s h i n g  and monitoring 
commercial land b u r i a l  f a c i l i t i e s .  Commercial land b u r i a l  , a c l l i t i e s  must 
be loca t ed  on l and  which is owned by a state or t h e  Federa l  government, and 
a f t e r  r a d i o a c t i v e  wastes are buried a t  a s i t e  t h e  land must not  be used f o r  
any o t h e r  purpose. Author iza t ion  t o  o p e r a t e  a commercial land b u r i a l  f a c i l -  
i t y  is based on an a n a l y s i s  of n a t u r e  and l o c a t i o n  of p o t e n t i a i l y  a f f e c t e d  
f z c i l i t i e s  and 01 t h e  s i te  topographic ,  geographic,  meteoro logica l ,  and 
hydro log ica l  c h a r a c t e r i s t i c s ;  which must demonstrate t h a t  buried r a d i o a c t i v e  
w a s t e  w i l l  no t  migra te  from t h e  s i te .  Environmental monitoring inc ludes  
sampling of a i r ,  water and vege ta t ion  t o  determine migrat ion,  i f  any, of 
r a d i o a c t i v e  material from t h e  ac tua l  l o c a t i o n  of b u r i a l .  T o  d a t e ,  t h e r e  
have been no s e p c r t s  of mig ra t ion  of r a d i o a c t i v i t y  from couimercial b u r i a l  
sites. I n  t h e  even t  t h a t  migrat ion were t o  occur ,  p lans  f o r  a r r e s t i n g  
any de tec t ed  migra t ion  have been developed. On t h e  b a s i s  of t h e  gene ra l  
environmental  cons ide ra t ions  of b u r i a l  sites now developed, t h e  wide range 
af wastes t h a t  carr be  bu r i ed ,  and t h e  obse rva t ion  t h a t  an a p p l i c a n t  is 
c o t  r e s t r i c t e d  t o  a s p e c i f i c  b u r i a l  s i te ,  t h e  s t a f f  b e l i e v e s  t h a t  a 
d e t a i l e d  d i s c u s s i o n  of s o l i d  r a d i o a c t i v e  waste d i s p o s a l  sites is inappro- 
p r i a t e  t o  a n  environmental  statement f o r  any one nuc lea r  power p l a n t  
f ac i l  I t y  . 
12.3.9 Ultimate Fa te  of Radioact ive Wasces (AC/H, A-15; G E I , l ,  A-35) 

The comment r e q u e s t s  a d i scuss ion  of t he  u l t i m a t e  f a t e  of t h e  r a d i o a c t i v e  
wastes generated by t h e  p l a n t .  
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-- R e s F s e :  The questton of rhe u l t i m a t e  d i s p o s a l  of high-level r a d i o a c t i v e  
waste is m e  o€ t h e  most important issues c u r r e n t l y  f ac ing  t h e  AEC. 
p r e sen t  t ine s t o r a g e  Fac i l i t i e s  do  ex i s t  which clre adeqriate and s a f e  f o r  
h m d i i n g  t h e  r a d i o a c t i v e  waste t h a t  is be;-ng and w i l l  h e  generated ~y 
n u c l e a r  power p l a n t s  i i l  tng fo re seeab le  f u t u r e .  

AL t h e  

To accommdate +_he anticipated need for  d i s p o s a l  cf high-level  waste t h a t  
w i l l  accumulate as a r e s u l t  of t h e  growing nuclear  power  i n d u s t r y ,  t h e  
A X  will develop, dur ing  Lhe l a t t e r  p a r t  of t h e  century,  t h e  necessary  
cepac i ty  i n  engineered su r face  s t o r a g e  f a c i l i - t i e s .  These a d d i t i o n a l  
f a c i i i t i e s  w i l l  be ready by t h e  1980's  t o  r ece lve  the  f i r s t  shipments 
of r a d i o a c t i v e  wastes from commercial nuc lear  power  p l a n t s .  The rea f t e r ,  
t he  s u r f a c e  s t o r a g e  f a c i l i t i e s  w i l l  be  capable  of handling a l l  t he  
r a d i o a c t i v e  waste i r m  c o m e r c i a l  nucl*ar power p l a n t s .  

A s  an a l t e r n a t i v e  niethod, the AEC p lans  t o  develop a p i l o t  r e p o s i t o r y  i n  
an a p p r o p r i a t e  underground geologic  formation. T f  t h e  exper ience  gained 
i n  t h e  p5 lo t  underground r e p o s i t o r y  i s  favorable ,  w e  would then permanently 
d i spose  of t h e  r a d i o a c t i v e  waste ir. geo log ica l ly  s t a b l e ,  underground 
r e s p o s i t o r i e s .  

While a f i n a l  s o l u t i o n  tc t h e  problem posed by t h e  long-term storage of 
r a d i o a c t i v e  w a s t e  has not  y e t  becn chosen, a number of approaches capable  
of handling t h i s  problem a r e  p r e s e n t l y  technologica l ly  f e a s i b l e .  

12.4 RADIOLOGICAL EFFECTS 

i 2 . 4 . 1  - Exposure Pathways (AC/H, A - 1 3 )  

The ccmment sugges ts  t h a t  more opin ions  should be presented i n  the d i scuss ion  
of l i m i t s  f o r  r a d i a t i o n  exposure t o  s p e c i e s  o t h e r  than man. 

Response: 
of t h e  d i s c u s s i o n  i n  t h e  review a r t i c l e  referenced ( i .e . ,  S. J. Auerback, 
"Ecological Cons idera t ion  i n  S i t i n g  Nuclear Power P l an t s .  
Biota E f f e c t s  Problens",  Kuclear Safe ty  12:25, 1971). 

The use of t h e  phrase "genera l ly  agreed" is a summary s ta tement  

The Long Term 

12.4.2 Dose Rate Estimates (AC/H, A - 1 3 )  

The comment sPtggests t h a t  immobile forms of l i f e  be included i n  the 
d i scuss ion  on dose rate t o  b f o t a  o t h e r  than  man. 

Response: The doses to  both a q u a t i c  p l a n t s  and f i s h  were c a l c u l a t e d  
assuming t h e  t o t a l  l i f e  span was spen t  I n  water wi th  a r a d i o a c t i v i t y  
Concentrat ion equ iva len t  t o  what w i l l  e x i s t  i n  t he  p l an t  d i scha rge  



12-12  

region.  The s ta tement  with regard t2 mobi l i t y  c h a r a c t e r i z e s  t h e  
conservat ism involved i n  t h e  c a l c u l a t i o n .  Because of r a d i o a c t i v e  
decay, t h e  dose a t  any o t h e r  po in t  i n  t h e  r e s e v o i r  would be less  than 
a t  t h e  d i scha rge  region.  

12 .4 .3  - Radio logica l  Monitoring f o r  Sam11 Game (DOI, A-10) 

The comment sugges ts  t h a t  t h e  r a d i o l o g i c a l  monitoring program be expanded 
t o  inc lude  s m a l l  game wi th in  t h e  s i t e  area. 

Response: Small game w i l l  r ece ive  r a d i a t i o n  exposure from immersion i n  
noble  gases  and consumption of vege ta t ion .  The e x t e r n a l  r a d i a t i o n  exposure 
rece ived  by these  animals w i l l  be ind ica t ed  by t h e  TLD measurements. A 
conse rva t ive  estimate of t h e  dcse  which w i l l  be received by te r res t r ia l  
animals is made i n  Sec t ion  5.3.1.3 of t h i s  s ta tement .  This  c a l c u l a t i o n ,  
assuming t h a t  a duck i n g e s t s  v e g e t a t i o n  growing only i n  t h e  region of t h e  
p l a n t  d i scha rge  inco  G u n t e r s v i l l e  Reservoi r ,  r e s u l t s  i n  a dose of only 
2 mrads/yr. I n  add i t ion  t o  t h e  TLD measurements, both w a t e r  and vegeta- ion  
w i l l  be  sampled from t h e  p l a n t  envi rons  during p l a n t  ope ra t ion .  Therefore ,  
it is no t  necessary t o  sample mall game as p s r t  of t h e  environmental  
r a d i o l o g i c a l  monitoring program. 

12.4.4 Radio logica l  Monitoring of Rain Water (mPH: A-30) 

The comment r eques t s  c l a r i f i c a t i o n  of t h e  procedure t o  be used f o r  f i i t e r i n g  
t h e  r a i n  water c o l l e c t e d  i n  t h e  r a d i o l o g i c a l  monitoring program. 

Response: The fol lowing informat ion  has been suppl ied  by the app l i can t  .4 

Rainwater samples w i l l  be c o l l e c t e d  i n  a con ta ine r  and t h e  samples 1 1  

w i l l  be counted ' d i r e c t l y ,  w i th  no f i l t e r  systems involved." 

12.5 CHEMICAL DISCHARGES 

12.5.1 S u l f u r i c  Acid (AC/B, A-30) 

The comment sugges ts  t h a t  t h e  d i scha rge  of s u l f u r i c  ac id  t o  G u n t e r s v i l l e  
Reservoir not be  t r e a t e d  casua l ly .  

Response: The t rea tment  of t h e  p o s s i b l e  d i scha rge  of t ons  of s u l f a t e  
(frorc s u l f u r i c  a c i d )  w a s  not intended t o  be casua l .  Using mechanlcal 
c l ean ing  of condenser tubes,  t h e  a p p l i c a n t  a n t i c i p a t e s  no use of ac id  
f o r  desca l ing .  The s t a t e d  s t a f f  p o s i t i o n  is t h a t  t h e  use  of such ac id  
would not b e  permi t ted  without  an a d d i t i o n a l  environmental assessment. 
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12.5.2 Fuel  O i l  Storage and Concrete Batch P lan t  F a c i l i t i e s  (=A, A-34)  

The comment r eques t s  d i scuss ion  of the  impact of these f a c i l i t i e s  an6 the  
s t r a t e g i e s  t o  be employed ' io  prevent a i r  po l lu t ion  and p a r t i c u l a t e  emissions.  

4 Response: The following information has  been suppl ied by t h e  a p p l i c a n t .  

Fuel Oil Storage  

Fuel o i l  w j l l  be  s to rcd  i n  two 100,000-gallon tanks loca ted  i n  t h e  yard 
and i n  s i x t e e n  18,700-gallon tanks loca ted  i n  the d i e s e l  genera tor  bu i ld ing .  
The tanks  i n  t h e  yard w i l l  be diked to  conta in  t h e  o i l  i n  t h e  event  of 
rupture .  The tanks i n  t h e  d i e s e l  genera tor  bu i ld ing  w i l l  be embedded i n  
conc re t e  i n  t h e  bu i ld ing  subs t ruc tu re .  I h e  bu i ld ing  w i l l  be a seismic 
category 1 s t r u c t u r e  and t h e  tanks w i l l  be vented t o  t h e  atmosphere 
through nominal s i x  inch diameter flameproof vents .  Provis ions  w i l l  be 
=de f o r  c o l l e c t i n g  any s p i l l a g e  t h a t  may occur at l o c a t i o n s  where tanks 
are f i l l e d  from r a i l  cars and tank  t rucks .  

Under normal cond i t ions ,  t h e r e  w i l l  he  no e f f e c t  on the  q u a l i t y  of a i r  
due t o  o i l  s to rage .  Also, i t  should be noted t h a t  the  f u e l  o i l  s to rage  
tanks w i l l  con ta in  No.  2 f u e l  o i l ,  which is  exempt from s tandards  of 
performance f o r  new s t a t i o n a r y  s m r c e s  (see 40 CFR Subpart K ,  60.111(b)). 

Concrete Plant 

The concre te  mixing "batch" p l s n t  w i l l  comply with p a r t i c u l a t e  emission 
requirements of t h e  Alabama A i r  P o l l u t i o n  Control R d e s  and Regulat ions 
by the  i n s t a l l a t i o n  of adequate hoods, fans, and duc t s  t o  t r a n s p o r t  dus t  
from cement and f l y  ash  s i l o s  and ba tche r s  to a dus t  c o l l e c t o r .  With 
these  c o n t r o l s ,  t h e r e  should be no s i g n i f i c a n t  amount of dus t  emit ted t o  
t h e  ambient a i r .  

12.6 CONSTRUCTION EFFECTS 

12.6.1 Yard Urainage Pond (P31, A-8) 

The comment sugges t s  a d d i t i o n a l  d i scuss ion  of the yard drainage pond is 
needed inc luding  cons t ruc t ion  d e t a i l s  and a s soc ia t ed  environmental impacts. 

Response: 
t h e  pre l iminary  volume of l i q u i d  is est imated to be about 49 acre f e e t .  
I n  genera l  t h e  excavat ion for t h e  pond w i l l  be down t o  bedrock, which is 
i n  the  neighborhood of t h e  590 t o  595 f t  MSL e leva t ion .  Near the oritlet 
w e i r ,  t h e  excavation w i l l  be i n t o  bedrock t ~ 5 t 3 5  f t  MSL). The cons t ruc t ion  

The "yard dra inage  pond" is  approximately 10 acres In area and 
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i m p a c t s  will b e  m-icb :Ire same as f o r  o t h e r  f a c i l i t i e s  where excava t io r l  
is r e q u i r e d  d u r i n g  c . o n s t r u c t i o n .  An over i ' low-spi l lwa?  is p r o v i d e d  t n  
maintain dihewall i n t e g r i t y  d u r i n g  flooding co!rdic i o n s .  

The conmerlt r e q u e s t s  t h e  d e f i n i n g  o f  t h e  s p e c i f i c  a c t i o n s  S A  wiii b e  
r e q u i r e d  t o  t a k e  t o  a l l e v i a t e  wellwater problems d u r i n g  c o n s t r u c t i o n .  

Response:  S p e c i f i c  well-water problems a r e  no'. e v i d e n t ;  t h e r e f o r t ,  
d e f i n i n g  r e m e d i a l  a c t i o n  i s  n o t  p r o d u c t i v e .  P A  w i l l  be r e q u i r e d  b y  
t h e  AEC to  t a k e  a d e q u a t e  r e m e d i a l  a c t i o n  s h o u l d  t h e  need e x i s t .  (See 
t h e  a p p l i c a n t ' s  PSiCR, Vol. 2 !%-;ion 2 f o r  i n f o r m a t i o n  on ground wa te r  
and  w e l l  i n f o r m a t i o n . )  

12.6.3 Herbic i .des  (AC/H, A - 1 3 ;  WEC, A-20) 

The comment s u g g e s t s  a d i s c u s s i o n  on t h e  e n v i r o n m e n t a l  z f f e c t s  of 
h e r b i c i d e s  be i n c l u d e d  in t h e  statement.  

Response: S p e c i f i c s  as t o  t h e  e n v i r o n m e n t a l  e f f e c t s  of t h e  h e r b i c i d e s  
t o  b e  used  are g i v e n  i n  TVA Responses  t o  A E C ' s  Contnents on Bel1efon:r 
D r a f t  Env i ronmen ta l  S t a t e m e n t ,  d a t e d  J u l y  1 2 ,  1973,  Comment 19 ,  as w e l l  
as i n  Appendix B of t h i s  S t a t e m e n t .  

12.6.4 Open Burning  (AC/H, A-12) 

T h i s  comment c o n t e n d s  t i ial  operl b u r n i n g  is illegal under  Xl,ibnnu a i r  
p o l l u t i o n  laws. 

Response: The s t a f f  f i n d s  t h a t  t h e  EPA Region IV is n o t  c u r r e n t l y  con- 
s i d e r i n g  F e d e r a l  r e g u l a t i o n  of open b u r n i n g  i n  Alabama. Accord ing  t o  
t h e  Alabama A i r  P o l l u t i o n  Laws (Environgyent R e p o r t e r ,  S t a t e  A i r  Laws, 
Aiabama, p .  301:0512-0513), b u r n i n g  r e g u l a t i o n s  a t '  e s s e n t i a l i y  a loccll 
governmeat  miittpr v i t h i n  t h e  s t a t e  and  open b u m l - g  is  a l i o w e d  by  p e r m i t .  
From 3 phone c o n v e r s a t i o n  w i t h  Region iV, t h e r e  are  a 2 p a r e n t i y  
no r e c e n t  moves on t h e  p a r t  of EPA t o  change the Alabama l a w s  on t h i s  
matter, o r  make open b u r n i n g  i l l e g a l .  

12 .6 .5  Main tenance  Dredging  ( K I N ,  A - 1 3 )  

The comnent scggests  f u r t h e r  d i s c u s s i o n  of t h e  e f f e c t s  on fish p o p u l a t i o n s  
due to  s i l t a t i o n  and  spoil b a d u  produced  by maintei iance d r e d g i n g  of t h e  
i n t a k e  cha,nnel  is needed.  

Response :  Alchough i t  was s t a t e d  t h a t  t h e  proposed i n t a k e  c h a n n e l  would be 
m a i n t a i n e d  by d r e d g i n g ,  tt,e s t a f f  has  s u b s e q u e n t l y  bden informed by  t h e  
a p p l i c a n t  t h a t  up t o  t h e  p r e s e n t  time ma in tenance  d r e d g i n g  has n o t  been 
r e q u i r e d  on  t h e  i n t a k e  c a n a l s  f o r  dny of I t s  Tennessee  River p l a n t s  a n d ,  
t h e r e f o r e ,  dcles n o t  e x p e c t  t o  have t:, do any a t  B e l l e f o n t e .  Should t h e  
rare o c c a s i o n  a r i se  where maintenancc? d r e d g i n g  is r e q u i r e d  a t  B e l l e f o n t e ,  
i t  vou ld  b e  s u o j e c t  t o  t h e  same c c r c r o l s  t o  l i m i t  a d v c r s e  e f f e c t s  a s  
d i s c u s s e d  f o r  c o n s t r u c t i o n  d r e d g i n g  i n  S e c t i o n  4.4 

- 
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Ke:*po_l~e:  The following materia l  is from ' IVA 9esi)onr;es t o  Second Set of 
X C  C o ~ e n t s  on B c l l c f o n t c  Draft. f n v i r o n m w t a i  5tsteicent, d a t e d  Oc tobe r  5 ,  
1973,  page  79-1. 

I , .  
Iilc tticJji,r sources  of noise at the c o n s t r u c t i o n  s i t e  w i l l  be d iese l  

powered e q w i p m c n t  (dozers ,  t r u c k s ,  c o m p r e s s o r s ,  t ' tc. 1 ,  rock dr ills, 
the  mixing  p l a n t ,  p i l e  d r i v e r s ,  and b l a s t i n g  o p e r a t i o n s .  Perceive: 
noise l e w i s  w i l l  o b v i o u s l y  vary w i t h  t h e  number of equ ipmen t  itear; 
o p e r a L i n g  simultaneously, Losatton on the c o n s t r u c t i o n  s i t e ,  rtreteotc lo- 
g i c a l  and t o p o g r a p h i c a l  c o n d i c i o n a ,  and time of day.  Holsc levels 
a t  t h e  3- t o  t-mile d i s t a n c e  may vary from 62 t o  78 dB(A) d u r i n g  

gical. c o n d i t i o n s  b 1 s s t i r . g  n o i s e  may reach 96 d B ( A ) .  Accordixzg t o  
l iUD c r i t e r i a ,  62 t o  74 dB(A)  would be n o r m s l l y  a c c e p t a b l e  t o  the 
community i f  t h e s e  levels were n o t  exceeded fo r  amre than 6-40 percent  
of the t i m e .  Noise levels up t o  53 dB(A) a rc  normally a c c e p t a b l e  up 
t o  99 y c r c c n t  of the time. Cri:aria l o r  b l a q t j q g  poise are  n o t  
available. 

d a y l i g h t  hours and up t o  53 dJB(A) a t  n i g h r t i w .  It? unuoual ateheotolo- 

TVA w i l l .  make e v e r y  p r a c t i c a l  ef for:  t o  k e e p  noise disturbances t o  
ii minimum. For example ,  p i l e  d r i v i n g  %Ill be r e s t r i c t e d  t o  t h e  
d a y t i % e  holirs. B l a s t i n g  w i l l  be s c h e d u l e d ,  where possible, t o  
d ; i y l i g h t  hours and  c k ~ r g c l  s i z e s  w i l l  be contra114 to  rr*:tucc n o i s e  
Levels when p r a c t i c a b l e .  Soiee generated a t  t h e  aggregaie b i n s  
w i l l  be c o n t r o l l e d  5:: k c e y i n g  the b i n s  f u l l  o f  aarcgatce when 
p o s s i b l e .  E f f o r t s  will be made t o  i n c l u d e  noise c o n t r o l  d e v i c e s  
on  p u r c h a s e s  of new equipment such as rock d r i l l s ,  compressors, 
and h c a w  e a r t h  movers. ALP diebel .  a n d  &asol.in@ p m e r e d  ftquiprzrrnt 
w i l l  be equ ipped  w i t h  mlfflers.'' 

1 2 . 7  COOLING TOWERS 

1 2 . 7 . 1  S a l t  D e p o s i t i o n  (DOI, A-9) - 
The comment requ-zsts  d e t a i l s  c o n c e r n i n g  t h e  amunts sf sa l t  considered 
i a  s t u d i e s  r e f e r e n c e d  i n  t h e  AEC DES aad questisrls t h e  s t a f f ' s  e s t l -  
mate of the d i s t a n c e  w i t h i n  w h i c h  salt and mineral  d e p o s i t i o n  ui:i occur 

Response: T V A  estdmatcs its  d r i f t  l o a e e s  a t  0.012 ( n o t  0.015%) af t h e  
c i r c u l a t i n g  water. The staff considers :his yafue t o  be conservative 
compared t o  r e c e n t  measurenen'bs of o p e r a t i n g  c o o l i c g  tmers. 5 *  
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Althoug'h s e v e r a l  models f o r  p r e d i c t i n g  t h e  d e p o s i t i o n  of w a t e r  a n d  s a l t s  
frcm c o o l i n g  tosrer d r i f t  e x i s t ,  none has been shown t o  be v a l i d  because  
of  t h e  almost complete  l a c k  of q u a n t i t a r i v e  d a t a  of  d r i f t  d e p o s i t i o n .  For 
example, a r e c e n t  EPA r e p o r t  s ta tes  "Unfo r tuna te ly ,  t h e  s t a t e - o f - t h e - a r t  
is i n a d e q u a t e  t o  p r e c i s e l y  q u a n t i f y  t h e  f a l l o u t  c h a r a c t e r i s t i c s  of c o o l i n g  
tower d r i f t . 7  
d r i f t  p a r t i c l e s  w i l l  f a l l  o u t  w i t h i n  2,000 feet  of  a c o o l i n g  tower under 
normal c o n d i t i o n s .  The report conc ludes  t h a t  "no a d v e r s e  env i ronmen ta l  
e f f e c t s  . a v e  been expe r i enced"  a t  c o o l i n g  towers u s i n g  ocean ( s a l t )  water 
as makeup i n  England and in t h e  Uni tad  S t a t e s .  

In g e n e r a l ,  t h e s e  papers i n d i c a t e  t h a t  t h e  majority o f  

The pr imary  r eason  f o r  t h e  l a c k  of  q u a n t i f i e d  d a t a  on d r i f t  d e p o s i t i o n  i s  
Its very low ra te .  TVA a t t empted  to  measure d r i f t  d e p o s i t i o n  rates a t  i t s  
P 8 r a d i s e  p l a n t .  While m i s t  was f e l t  on t h e  face of  t h e  o b s e r v e r s  o u t  t o  
d i s t a n c e s  of 1,000 f t . ,  t h e  rates were too low t o  be  measurable  w i t h  r a i n -  
f a l l  col lectors .  In  €ngland, where t!iere are more than  301) o p e r a t i o n a l  
n a t u r a l  d r a f t  towers (some sf t h e s e  have  o p e r a t e d  for s e v e r a l  d e c a d e s ) ,  
similar r e s u l t s  have been observed .  S p u r r ,  in a sutsreary report on t h e  
otrporphoric  e f f e c t s  of  these.  c o o l i n g  towers on t h e  environment  I n  England, 
r totes . .  . . " C c t a i l e d  measurerrrnts of  r a i w o u t  d r i f t  have been made round 
a number of l a r g e  power s t a t i o n s  h a v i n g  up t o  8 c o o l i n g  towers, each  s e r v i n g  
ehe p l a n t  t o  a r i r i n g  of 250 HW(E).  Prom a tower f i t t e d  w i t h  an approved 
modern dastgn and c o n s t r u c t i o n  Qf pock, water d i s t r i b u t i o n  n o z z l e s  and 
d i - o p h t  z l i m i n u t i o r s ,  rain-out does  n o t  exceed a peak of 0 .01  ars/hour, 
such  s h o r t  term peaks o c c u r r i n g  a t  a d i s t a n c e  of about  MO m. The human 
tenses cannot d e t e c t  t h i s  p r e c i p i t a t i o n  so t h a t  not s u r p r i s i n g l y  t h e r e  
is no r e c o r d  of p u b l i c  conrplaint."8 

Exper ience  i n  Europe is slmilar.  Bdgh, r e p o r t i n g  on a ser ies  of s t u d i e s  
a t  cooling towers i n  Germany and F u r i t t e r  Land, s t a t e s  .. .. "As t o  a r t i -  
f i c i a l  p r e c i p i t a t i o n ,  d r f f t  experience w i t h  n a t u r a l  d r a f t  c o o l i n g  towers 
w i t h a u t  d r i f t  eliminators had ehown them t o  be ve ry  d e t r i m e n t a l  to  t h e  
e n v f r o n m a t ,  g i v i n g  ciss t o  local p r e c i p i t a r i o n  and s e r i o u s  i c i n g  i n  
w i n t e r .  A f t e r  t h e  i n s t a l l a t i o n  o f  d r i f e  e l i m i n a t o r s  no f u r t h e r  p r e c i p -  
i t a t i o n  cou ld  b e  e i t h e r  measured or c l b ~ e r v e d . " ~  

I t  would appea r  t h a t ,  e x c e p t  ?"er v e r y  humid c o n d i t i o n s ,  c ' r if t  from 
c o o l i n g  towers equiped  w i t h  a t a t a - o f - t h e - a r t  d r i f t  e l i m i n a t o r s ,  rarely 
r eaches  the ground b e f o r e  evapor8:ing. The s a l t  p a r t i c l e s  t h a t  remain 
w i l l  b e  very emall arrd r e m l n  a i r b o r n e  u n t i l  washout by n a t u r a l  r a i n f a l l  
returns them t o  :he ground. 

Thus, baaed on e x p e r i e n c e  a t  hundreds o f  n a t u r a l  d r a f t  c o o l i n g  twcrs, t h e  
staff concludes t h a t  water d r i f t  from t h e  B e l l e f o n t e  towers w i l l  rarely 
reach the ground,  urd that when i t  d e e r ,  Post o f  i t  w i l l  be  f a l l  w i t h i n  
1,000 f e e t  of t h e  towers. 
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1 2 . 7 . 2  Al ternate  O p e r a t i n g  Modes (EPA, A-33) 

The comments recommend t h e  e x p l o r a t i o n  of alternate cooling tower o p e r a t i n g  
p rocedures  for t h e  blowdcwn d i s c h a r t e  such a s  temporary r i t e n t i o n  and 
a l l o w i n g  h i g h e r  c o n c e n t r a t i c n s  than  t h e  2 or 3 proposed by t h e  a p p l i c a n t .  

Response: -- The volume of water i n  t h e  c i r c u l a t i n g  water s y s t e m  ias n o t  
been p rov ided .  A t e n - f o o t  dep th  i n  each  500-foot d i ame te r  c o o l i n g  tower 
b a s i n  would p rov ide  a volume i n  e a c h  o f  n e a r l y  two m i l l i o n  c u b i c  f e e t . *  
A t  an  e v a p o r a t i o n  ra te  of  3 7  c f s  f o r  e a c h  tower for  p e r i o d s  of h i g h  evap- 
o r a t i v e  (TVA DES, p .  2 .6 -7 ) .  o p e r a t i o n  w i t h  no  blowdown for  as l o n g  as 
about  15 h o u r s  would b e  p o s s i b l e  w i t h o u t  u s i n g  more than  h a l f  of t h e  water 
i n  t h e  b a s i n .  Thus, t h e  a p p l i c a n t ' s  p r o p o s a l  t o  o p e r a t e  several hour s  a t  
a tiax would n o t  seem t o  r e q u i t e  t h e  e x i s t e n c e  of an a u x i l i a r y  s t o r e d  
water s u p p l y .  

With r e s p e c t  t o  t h e  p o s s i b i l i t y  of o p e r a t i n g  w i t h  tne c o o l i n g  water -re 
c o n c e n t r a t e d  than  proposed by t h e  a p p l i c a n t ,  f u r t h e r  concentration might 
i n c r e a s e  problems due t o  scale  fo rma t ion ,  c o r r o s i o n ,  and excessive s l u d g e  
d e p o s i t i o n .  I t  might also r e q u i r e  t h e  a d d i t i o n  of s u l f u r i c  a c i d  f o r  t h e  
c o n t r o l  o f  s c a l i n g .  The t o t a l  q u a n t i t y  o f  chemica l s  d i s c h a r g e d ,  i n  excess 
of t hose  i n  t h e  d i s c h a r g e d  volume o f  r e s e r v o i r  water, would b e  roughly  
independent  of  t h e  blowdoun rate employed (and t h e r e f o r e  of  t h e  c o n c e n t r a t i o n  
f a c t o r ) .  Thus,  advan tages  r e l a t e d  t o  t h e  q u a n t i t y  of  h e a t  d i s c h a r g e d  need 
t o  be ba l anced  a g a i n s t  o p e r a t i o n a l  d i s a d v a n t a g e s  and t h e  p o s s i b l i l i t y  of 
t h e  a d d i t i o n  o f  e x c e s s  s u l f a t e  t o  t h e  reservoir. 

12 .7 .3  P a r a d i s e ,  Kentucky Steam P l a n t  (AC/H, A-13) 

The cooParent r e q u e s t s  f a r t h e r  d i s c u s s i o n  of  t h e  a t m s p h e r i c  c o n d i t i o n s  
a t  t h e  P a r a d i s e  p l a n t  which make i t  comparable t o  t h e  B e l l e f o n t e  site. 

Response: Experience w i t h  c o o l i n g  towers a t  t h e  P a r a d i s e ,  Kentucky Steam 
P l a n t  was ussd  t o  estimate p l u m  e f f e c t s  a t  t h e  B e l l e f o n t e  p l a n t  because  
P a r a d i s e  is t h e  closest s i t e  of  an o p e r a t i n g  n a t u r a l  d r a f t  c o o l i n g  tower. 
While c o n d i t i o n s  i n  t h e  zone o f  pr imary  importance (500 t o  1,500 feet above 
grade)  are n o t  i d e n t i c a l ,  t hey  are s u f f i c i e n t l y  s i m i l a r  t o  q u a l i t a t i v e l y  
p r e d i c t  plume behav io r  a t  t h e  s i t e .  

1 2 . 7 . 4  S a l t  and Mois ture  E f f e c t s  (AC/H, A-13) 

The c o m e n t  r e q u e s t s  c l a r i f i c a t i o n  as t o  t h e  s t a f f ' s  p r e d i c t i n g  an 
acosys tera s f r a p l l f i c a t  i o n .  

wlha c o o l i n g  tower c i r c u i t  a t  t h e  Davis-Besse 2633 W ( t h )  p l a n t  w i l l  
t a i n  11.2 x 106 gal o r  1.5 x 106 cu. f t ,  p r o r a t i n g  t o  2.0 x 106 gal 
3600 W (  t h )  . See PES, Davis-Besse C o n s t r u c t i o n ,  AEC Docket 50-346, 
March 1973. 

C o n -  
for 
P -  B2, 
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- Response: As s t a t e d  i n  S e c t i o n  5 .4 .1 .1  - 7  of t h i s  Ytatcment-, t h e r e  m y  
b e  some changes i n  s p e c i e s  compcs i t ion  of t h e  var ious  p l a n t ,  an imal  and 
m i c r o b i a l  communit ies .  However, t h i s  i s  n o t  meant to h p l y  tilat tilerti 
w i l l  n e c e s s a r i l y  b e  an  ecosys tem s i m p l i f i c a t i o n .  

1 2 . 7 . 5  Design Pa rame te r s  (EPA, A-34) 

The comment r e q u e s t s  t h a t  a d d i t i o n a l  d e s i g n  parameters  be i nc luded  i n  
t h e  s t a t e m e n t .  

- Response: - The a p p l i c a n i  ims s u p p l t e d  t h e  fo l lowing  informat!on. '  

The f o l l o w i n g  2araineters ber.2 used  t o  d e s i g n  the c o o l i n g  towers. 

Range - 34°F. 
Approsch - 24°F.  
Design w e t  bu lb  - 5 5 0 F a  
Design d r y  bu lb  - 60°F. 

The c o o l i n g  towers  have been des igned  f o r  t h e  annua l  average meteorolo-  
gical c o n d i t i o n s  i n  t h e  area of t h e  p l a n t .  

1.2.8 AQUATI>; EFFECTS 

12.8.1 Discha rge  D i f f u s i o n  Nozzles  - (AC/Ii, A-13) 

The comment r e q u e s t s  t h a t  t h e  d i s t a n c e  t e tween  t h e  d i s c h a r g e  n o z z l e s  to 
p reven t  i n t e r a c t i o n  o f  t h e  j e t s  b e  d i s c u s s e d .  

Response: The f u l l  wid th  of t h e  plume when i t  r eaches  t h e  s u r f a c e  is 
c a l c u l a t e d  to  b e  40 f e e t .  The w i d t h  Is d e f i n e d  t o  be e q u a l  t o  f o u r  
standari  d e v i a t i o n s  of  t h e  l o c a l  t empera tu re  d i s t r i b u t i o n  ccross t h e  
plume tza jec tczry  where t h i s  d i s t r i b u t i o n  is assumed t o  be  Gauss ian .  Thus, 
a t  t h e  s u r f a c e t  where t h e  c e n t e r l i n e  t empera tu re  i n c r e a s e  is 3 . S ° F ,  t h e  
AT a t  th.e edge  o f  t h e  plume is only .06"F. J f  t h e  t w o  d i s c h a r g e  p o r t s  
are 40 feet a p a r t ,  t h e  t w o  plumes will n o t  a p p r e c i a b l y  i n t e r a c t .  

12.8.2 Discharge  Plume D i s s i p a t i o n  (AC/H, A-13) 

The c o m z n t  s u g g e s t s  t h a t  t h e  f a t e  of t h e  h e a t e d  plume be  c a l c u l a t e d  by  
-re s o p i l i s t i c s t e d  t echn iques  and d i s c u s s e d  f u r t h e r .  

Response: The d a t a  i n p u t  t o  t h e  model for p r e d i c t i n g  t h e  e x t e n t  of t h e  
the rma l  1:lume was extremely c o n s e r v a t i v e .  The t empera tu re  d i f f e r e n c e  
between t h e  blowdown and t h e  r i v e r  water w a s  a s s u m d  t o  be S O O F ,  alnrost 
twice t h e  maximum expec ted .  The river w a s  assumed t o  b e  P t a g n a n t ,  which 
only o c c u r s  i n s t a n t a n e o u s l y  d u r i n g  t h e  f low r e v e r s a l ,  as shown in 
Figure 5 . 5  of t h e  AEC DES. Xnclusion o f  a f lowing  ambient  would f u r t h e r  
d i l u t e  t h e  h e a t e d  e f f l u e n t ,  S i n c e  t h e  maximum t empera tu re  rise at t h e  
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s u r f a c e  was o n l y  3 . 5 " F  under  t h e s e  c o n s e r v a t i v e  assumpt ions ,  and  an 
i n c r e a s e  of o n l y  about 1 .5"F  wovld be expec ted  u s i n g  more r z a l i s t i c  
va.1 u e s ,  t h e  staff f e e l s  cha t  a n  ex tens i - Je  c a l c u l a t i o n  i s  unnecessary .  

1 2 . 8 . 3  . Water .- Q u d i t y  During C o n s t r u c t i o n  (AC/;I,  A-13) 

'fie comment is  concerned w i t h  c o n s t r u c t i o n  a c t i v i t i e s  v i o l a t i n g  t h e  
water q u a l i t y  c r i t e r i a  p e r t a i n i n g  t o  s i l t a t i o n  and t u r b i d i t y ,  

Response: S e c t i o n  5 a p p l i e s  t o  p l a n t  o p e r a t i o n .  For c o n s t r u c t i o n  con- 
s i d e r a t i o n s ,  p l e a s e  n o t e  t h e  m p l i f i c a t i o n  of t h e  t e x t  i n  S e c t i o n  4.4 
which a d d r e s s e s  t h e  measures  and c o n t r o l s  t o  b e  u t i l i z e d  d u r i n g  con- 
s t r u c t i o n  t o  l i m i t  a d v e r s e  e f f e c t s ,  i n c l u d i n g  s i l t a t i o n  and t u r b i d i t y .  

12 .8 .4  Return  of Impinged Nektcn t o  G u n t e r s v i l l e  Rese rvo i r  (EPA, A-33) 

The comment recornmends t h a t  impinged nek ton  be  r e t u r n e d  t o  Guntersville 
Reservoir. 

Response: Due t o  t h e  l a c k  of  adequate  technology f o r  t h e  s e p a r a t i o n  o f  
f i s h  irom d e b r i s ,  t h e  s t a f f  f e e l s  t h i s  recommendation i s  i n f e a s i b l e  
a t  t h e  p r e s e n t  t i m e .  

12.8.5 Coo l ing  Water I n t a k e  (EPA, A-33) 

The comment s u g g e s t s  t h a t  t h e  c o o l i n g  water i n t a k e  d e s i g n  b e  e v a l u a t e d  
aga iDs t  the b e s t  t echnology a v a i l a b l e  proposed by EIZA. 

Response: The s t a f f  h a s  r e c o w e n d e d  a c o n d i t i o n  to t h e  i s s u a n c e  of  a 
c o n s t r u c t i o n  pe rmi t  €o r  t h e  B e l l e f o n t e  p l a n t  which r e q u i r e s  t h e  a p p l i -  
cant to  'I. . . p r o v i d e  t h e  r e s u l t s  o f  a f i s h e r y  i n v e s t i g a r i o n  t h a t  would 
c h a r a c t e r i z e  t h e  r e g i o n  and a l l o w  an  a s ses smen t  of  t h e  s i g n i f i c a n c e  
cf i c h t h y a p l a n k t o n  m o r t a l i t y  due t o  en t r a inmen t . "  If r e s u l t s  of t h e  
s t u d y  ind icaLe  t h a t  a n  a d v e r s e  impact due  t o  e n t r a i r m e n t  w i l l  o c c u r ,  t h e  
a p p l i c a n t  w i J - 1  be r e q u i r e d  t o  adopt  an a l t e r n a t i v e  i n t a k e  d e s i g n  and /o r  
l o c a t  i on .  

12.8.6 A n t i d e g r a d a t i o n  P o l i c y  on Water Q u a l i t y  (AC/H, A*) 

The comment r e q u e s t s  t h e  b a s i s  f o r  t h e  s t a f f ' s  judgement t h a t  t h e  
i n t e n t  of t h i s  s t a n d a r d  is  met. 

Response: 
i n  S e c t i o n  5.2.3 o f  t h i s  s t a t e u e n t .  

The s t a f f  h a s  made a v a l u e  judgement based  on t h e  d i s c u s s i o n  
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12.8.7 San i t a ry  Wastes (AC/B, A-30; WEG, A-21)  

The c o m e n t  sugges ts  t h a t  a d d i t i o n a l  d i scuss ion  i s  needed r e l a t i n g  t o  
t h e  s a n i t a r y  waste e f f l u e n t  from t h e  cons t ruc t ion  force  a t  t h e  
Be l l e fon te  p l a n t .  

Response: Extenc?ed a e r a t i o n  (secondary t reatment)  and c h l g r i n a t i o n  w i l l  
be used du r ing  cons r ruc t ion ,  d i scharg ing  t o  Gun te r sv i l l e  Reservoir .  
The permanent p l a n t  w i l l  have secondary sewage t r ,?s tment ,  w i t h  p rov i s ion  
f o r  c h l o r i n a t i o n ;  d i scharge  w i l l  be  i n t o  the  cool ing  tower makeup sys tem.  
In  both cases ,  t rea tment  systems w i l l  be  s u b j e c t  t o  TVA s a n i t a t i o n  
s t anda rds  and Alabama Water Qual i ty  Criteria. The l a t t e r  r e q u i r e  85% 
BOD removal and a n a l y s i s  of t h e  r ece iv ing  stream to  a s s u r e  t h a t  t h e  
f c c a l  co l i fo rm c.ount is not  i n  excess  of 200/10O m l  (geometric mean). 
For t h e  l a t t e r ,  see Sec t ion  5.2.3, i t e m  4 of t h i s  s ta tement .  

12.9 SOCIAL AND ECONOMIC EFFECTS 

12.9.1 Impact on Local Housing Market (AC/H, A-13) 

The coaxuent sugges ts  t h a t  housing b u i l t  du r ing  t h e  c o n s t r u c t i o n  of t he  
p l a n t  w i l l  subsequent ly  become empty a i te r  cons t ruc t ion  is completed 
and w i l l  r e s u l t  i n  an adverse economic impact. 

Response: Tt,e demand €or housing w i l l  be  a c c e l e r a t e d  du r ing  cons t ruc t ion  
of t h e  Be l l e fon te  p l a n t  as d iscussed  i n  the  s ta tement  i n  Sec t ion  4 . 3 . 2 . 3 .  
Due t o  t h e  continued growth of t h e  Scottsboro-Hollywood areap any new con- 
s t r u c t i o n  of h o u s h g  units could have a p o s i t i v e  e f f e c t  on t h e  supply of 
adquate housing a f t e r  t he  peak of cons t ruc t ion  without  c r e a t i n g  an over- 
supply.  The c u r r e n t  t i g h t  housing s i t u a t i o n  i n  the  Scottsboro-Hollywood 
area could 4e a l l e v i a t e d  i f  a d d i t i o n a l  housing w a s  made a v a i l a b l e  due t o  
t h e  c o n s t r u c t i o n  of 'the power p l a n t .  However, a f t e r  c o n s t r u c t i o n  of t he  
Be l l e fon te  p l a n t  i s  completed, new housing would be requi red  f o r  t h e  170 
i n d i v i d u a l s ,  and t h e i r  f a m i l i e s ,  who w i l l  be permanently employed a t  t h e  
p l an t .  
be vacated Ly cons t ruc t ion  workers. Furthermore, any mobile homes which 
are loca ted  i n  t h e  Be l l e fon te  a r e a  du r ing  p l a n t  cons t ruc t ion  could be 
t r anspor t ed  t o  another  s i t e  upon completion of t h e  p l a n t .  On the  whole, 
t h e  s t a f f  does no t  fo re see  any s i g n i f i c a n t  adverse impact r e s u l t i n g  from 
completion of  t h e  p r o j e c t  on t h e  housing market. 

Some of these  families w i l l  no doubt move i n t o  homes which w i l l  

12.9.2 TVA Customers (AC/H, A-12;  SC/CC, A-18) 

The coaxuent r eques t s  c l a r i f i c a t i o n  of t h e  consumers of e l e c t r i c i t y  con- 
s i d e r e d  i n  t h e  s ta tement .  
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- Response: Tht s ta tement  cons iders  t h e  f u t u r e  e l e c t r i c a l  demands of  both 
e x i s t i n g  and new customers of TVA. Ths p ro jec t ed  p e r  c a p i t a  consumption 
of e l e c t r i c i t y  and t h e  fo recas t ed  nuxber of new customers on the  TVA 
s y s t e m  are prcsented  i n  d e t a i l  i r i  t h e  "TV,I Responses t o  Second S e t  of 
AEC Loments  on G e l l e f m t e  Uraf t Environmental Statement ," October 5 ,  
1973,  Response No. 61. 

12.9 3 Plan t  Airborne Emissiom (AC/H, A - a  

The zommnt r eques t s  a d i scuss ion  of 3ir  degrpdat ion i n  t h e  v i c i n i t y  
of the  p l e n t .  

Response: No combustion precess  t akes  p l a c e  during t h e  operaZion of a 
nuc lea r  Tower p l a n t ,  t hus  t h e r e  w i l l  bc na air-boriie po l l i l t an t s  emi t t ed  
dur ing  p l a n t  ope ra t ion .  There w i l l  be  s m a J . l  emis5ions from Eke operat iot i  
of a u x i l i a r y  steam b o i l e r s  End d i e s e i  gene ra to r s  and estimates of t hese  
emissions are .;hewn i n  Table 9 . 3 ,  and d iscussed  i n  Sec t ion  3.2.4.4 of t h e  
AEC DES. 

12.9.4 Sewage Treatment P l a n t s  fcr ___ HDllywood - and Sccjttsbora (AC/h,-A-l3; 
DOI, A-9) 

The comment r eques t s  a s o l u t i o n  t o  t h e  p o t e n t i a l  problem of inadequate 
sewage t rea tment  capac i ty  f o r  t h e  t o w s  gf  Hollywood and Scot t sboro  as a 
r e s u l t  of c o n s t r u c t i o n  and operatior1 ; f  t h e  Be l l e fon te  p l a n t  and f u r t h e r  
d i scuss ion  of t h e  sewage f l c w  and t r e s t w n t  capac i ty  nu-bers presented  
i n  t h e  s ta tement .  

Respmse: The Commission's r e s p o n s i b i l i t i e s  w d e r  NEPA are t o  assess t h e  
environmental  impact of the proposed nuc lea r  power p l a n t  which t h e  s t a f f  
has  done. The Commission has  no a u t h o r i t y  by which i t  can r e q u i r e  sewage 
t reatment  p l a n t s  t o  be cons t ruc ted  i n  t h e  towns of Scot t sborc  and Hollywcod. 

The s t s f f  reviewed a r e p o r t  prepared by Harry Hendon and k s s o c i s t e s ,  Inc . ,  
whicn is t i t l e d  "Improvements t o  t h e  Scot t sboro ,  Alabam San i t a ry  Sewer 
System," March 1972, On page 3 of t h i s  r e p o r t ,  i t  s t a t e s  cha t  Scot t sboro  
has  two sewage treatmer#t p l a n t s .  Sewage Treatment P lan t  No. 3. is loca ted  
i n  the  sou theas t e rn  s e c t i o n  of t h e  c i t y  on J e f f e r s o n  Diive and has  a 
capac i ty  of 1.5 MGD. Sewage Treatment P l a n t  No. 2 is loca tcd  i n  t h e  
newly annexed s e c t i o n  of Scot tsboro on Roseberr-r Creek and has  a capac i ty  
of 0.05 MGD. Tinus, t h e  t o t a l  capac i ty  of t h e  t1:o sewage t rea tment  p l a n t s  
i n  Scot tsboro t o t a l  1 .55 MGD. 

On page 10 of t h e  same r e p o r t ,  i t  i s  s t a t e d  t h a t  t h e  sewage flow a t  the  
e x i s t i n g  t r e a t n e n t  p l a n t  i s  approximately 1 .5  MGD. Since t h e  s ta tement  
r e f e r s  t o  only one sewage treatmerit p l a n t ,  t h a t  being Sewage Treatment 
P lan t  No. 1, t h e  s t a f f  assumed t h e  second t rea tment  p l a n t  would a l s o  be 
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o p e r a t i n g  a t  ap;roximately peak capac i t i e s .  Even i T  t h e  second p l a n t  
were n o t  o p e r a t i n g  a t  a l l ,  which is  ve ry  u n l i k e l y ,  t h e  sewage flow a t  
t r e a t m e n t  p l a n t s  i n  S c d t t s b o r o  would b e  1 . 5  MGD w h i l e  t h e  c a p a c i t y  of  
t h e  p l a n t s  would be  o n l y  1 .55  MGD. 

12 .9 .5  A i r  Degrada t ion  Due t o  Autom0biJ.e T r a f f i c  ( A C I H ,  A-12) 

The comment r e q u e s t s  a d i s c u s s i o n  of  a i r  deg rada t ion  as a r e s u l t  of 
t r a f f i c  attracted. t o  t h e  p l a n t .  

- Response: Degrada t ion  of a i r  q u a l i t y  as a resu l t  of au tomobi le  emis s ions  
is a f u n c t i o n  cf t h e  number of m i l e s  d r i v e n .  The t a b l e  below p rov ides  a 
s t a f f  e s t i m a t e  of t h e  amount of p o l l u t a n t s  t h a t  w i l l  be  e m i t t e d  by Euto- 
mobi les  i n  t h e  v i c i n i t y  of t h e  B e l l e f o n t e  s i te  due t o  t h e  c o n s t r u c t i o n  
of t h e  power p l a n t .  However, s e v e r a l  p o i n t s  must be recognized  r e l a t i v e  
t o  t h e s e  emis s ion  estimates. 

The estimates r e p r e s e n t  t h e  a b s o l u t e  q u a n t i t y  of p o l l u t a n t s  d i scha rged  t o  
t h e  atmosphere.  To t h e  e x t e n t  t h a t  t h e s e  v e h i c l e s  would b e  d r i v e n  else- 
where i f  B e l l e f o n t e  where n o t  c o n t r u c t e d ,  t h e  inc remen ta l  impact on t h e  
atmosphere by a u t o  emis s ion  would b e  less t h a t  shown i n  t h e  t a b l e .  

A t  t h e  peak of  c o n s t r u c t i o n  a c t i v i t y ,  about  1,200 v e h i c l e s  w i l l  e n t e r  
t h e  c o n s t r u c t i o n  area. 
is e s t i m a t e d  t o  be  abou t  32 l b s .  p e r  day. For compara t ive  pu rposes ,  
t h e  amount of NO, d i scha rged  f r o 3  a c o a l - f i r e d  e l ec t r i c  p l a n t ,  as shown 
i n  Tab le  9 . 3  of  t h e  A X  DES, i s  e s t i m a t e d  t o  b e  about  2 1 5 ,  003 l b s .  p e r  
dav. Thus, t h e  r e l a t i v e  impact of  a u t o  emis s ion  due t o  p l a n t  c o n s t r u c t i o n  
is  r a t h e r  small. 

The amount of NO, d i scha rged  by t h e s e  v e h i c l e s  

Emissions,  l b c  p e r  day* 450 aGtrs 1200 a u t o s  

Hyd roc  a rbons  
Carbon monoxide 
Ni t rogen  o x i d e s  

13 
155 

1 2  

36 
4 1  3 

32 

*Based on 1973 EPA automobi le  exhaust: s t a n d a r d s .  S t a f f  assumed t h e  
rcund t r i p  d i s t a n c e  f r o =  U.S. 72 t o  t h e  p l a n t  s i t e  t o  be  4 m i l e s .  

A i r  p o l l u t i o n  cased  by t h e  t r a f f i c  a t t r a c t e d  t o  t h e  v i s i t o r ' s  c e n t e r  of 
t h e  p l a n t  o r  by t h e  o p e r a t i n g  s t a f f  w i l l  b e  based  upon abou t  100 t o  150 
cars p e r  day e n t e r i n g  and l e a v i n g  t h e  area. I n  1971 t h e  a v e r a g e  d a i l y  
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t r a f f i c  load on U S 7 2  (which is  about two m i l e s  away) w a s  3700. With 
the  4-lane highway i n  1980 t h e  d a i l y  t r a f f i c  load w i l l  be cons iderably  
h igher .  Inc luding  t h e  starts and s t o p s  of cars,  t h e  s t a f f  b e l i e v e s  
t h a t  a u t o  source  p o l l u t i o n  i n  the  v i c i n i t y  w i l l  not  be l a r g e l y  per turbed 
by au to  t r a f f i c  involved i n  t h e  p l a n t  ope ra t ions  ana i n  v i s i t s  t o  t h e  
p l a n t .  

12.9.6 Dispersior.  Ca lcu la t ions  (ACiH, A-13) 

The comment sugges t s  t h a t  t he  Turner nomograms are too crude t o  be used 
t o  p r e d i c t  d i s p e r s i o n  and more s o p h i s t i c a t e d  techniques b e  employed. 

Response: The Turner nomograms, whi le  admit tedly not  p e r f e c t ,  are t h e  
r e s u l t  of a very l a r g e  number of d i s p e r s i o n  experiments and have been 
shown t o  y i e l d  reasonably accu ra t e  f o r e c a s t s  of ground l e v e l  concent ra t ions .  
The c a l c u l a t i o n s  it. Sec t ion  5.4.3 d id  take  i n t o  cons ide ra t ion  atmospheric 
s t a b i l i t y ;  t h e  s t a b i l i t y  class y i e l d i n g  a maximum ( t h e r e f o r e  conserva t ive)  
va lue  of SO2 concen t r a t ion  w a s  used. 

12.10 PLANT ACCIDENTS 

12.10.1 Alternate Water Suppl ies  (AC/H, A-12) 

The comment r eques t s  a d i scuss ion  of a l t e r n a t e  water s u p p l i e s  f o r  t he  
communities considered i n  t h e  AEC DES i n  the  event  of a massive r e a c t o r  
acc iden t  . 
Response: P l a n t  s a f e t y  a s p e c t s  are considered s e p a r a t e l y  as p a r t  of t he  
Prel iminary Sa fe ty  Analysis  Report (PSAR) prepared b; TVA and t h e  s t a f f ' s  
eva lua t ion  contained i n  t h e  Sa fe ty  Evaluat ion Report (SER).  

The design of t h e  Be l l e fon te  P l a n t  i s  such as t o  minimize t h e  p r o b a b i l i t y  
of acc iden t s  which could cause the  release of r a d i o a c t i v i t y .  I n  a d d i t i o n ,  
s i g n i f i c a n t  p o t e n t i a l  sources  of r a d i o a c t i v i t y  are loca ted  w i t h i n  s t r u c t u r e s  
designed t o  wi ths tand  t h e  e f f e c t s  of n a t u r a l  phenomena as requi red  by Gaii- 
era1 Design C r i t e r i o n  2 Appendix A t o  10 CFR 50. 
s p e c i f i c  acc iden t s  considered are presented i n  Chapter 15 of t h e  PSAR and 
w i l l  be  d iscussed  i n  t h e  SER. 

Details of many of t h e  

12.10.2 Reactor Safe ty  Study Resu l t s  (AC/H, A-13; DOI, A-10; EPA, A-32; 
WEG, A-21) 

These comments relate t o  t h e  a v a i l a b i l i t y  of t h e  r e s u l t s  of t h e  Reactor 
Safe ty  Study c u r r e n t l y  being prepared by t h e  AEC t o  assess t h e  risks 
assoc ia t ed  wi th  Class 9 acc iden t s  and i t s  inc lus ion  i n t o  t h i s  s ta tement .  

Response: A s  s t a t e d  i n  Sec t ion  7.3. of t h e  AEC DES, t h e  r e s u l t s  of t h e  
Reactor Sa fe ty  Study w i l l  be  made publ ic .  Current  expec ta t ions  are t h a t  
t h e  results w i l l  be  a v a i l a b k  during,  r a t h e r  than early,  1974. However, 
t h e  developed information w i l l  no t  be presented on a case-by-case b a s i s  
and w i l l  no t  appear  i n  ind iv idua l  s ta tements .  
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12 .11  ALTERNATIVES 

1 2 . 1 1 . 1  Hydrogen - Conversion (AC/H, A-13) 

The comment sugges ts  f u r t h e r  d i scuss ion  is  needed on the  conversion of 
hydrogen i n t o  e l e c t r i c i t y  f o r  commercial u se .  

Response: The s t a f f  does no t  cons ider  t h e  production, t r a n s p o r t a t i o n ,  and 
conversion of hydrogen t o  e l e c t r i c i t y  t o  be  an economically a t t r a c t i v e  
a l t e r n a t i v e  t o  e l e c t r i c  power t ransmiss ion  and d i s t r i b u t i o n  by coavent ional  
means. This a l t e r n a t i v e  would r e q u i r e  t h a t  a conversion p l a n t  be constructed 
i n  which t h e  e l e c t r i c i t y  generated a t  t n e  Bel le fonte  p l a n t  be used t o  pro- 
duce hydrogen. The hydrogen would then have t o  be t r anspor t ed  by some method 
t o  the  customer. It  would then be necessary :o convert  t h e  hydrogen back 
i n t o  e l ec t r i c i ty  wi th  some conversion mechanism such as a f u e l  c e l l .  While 
t h i s  process  is t e c h n i c a l l y  f e a s i b l e ,  t h e  s t a f f  does not  cons ider  i t  t o  be 
economically f e a s i b l e  r e l a t i v e  t o  convent ional  e l e c t r i c a l  t ransmiss ion  and 
d i s t r i b u t i o n  s y s t e m s .  

12.11.2 Geothermal Energy (GEI, A-?) 

The comment sugges ts  t h a t  t h e r e  is no f a c t u a l  b a s i s  suppor t ing  the  s t a f f ' s  
p o s i t i o n  on geothermal energy as a v i a b l e  a l t e r n a t i v e  and no mention w a s  
made of t he  geothermal-geopressured p o t e n t i a l  of t h e  Gulf Coast. 

wsponse:  Geothermal energy is c u r r e n t l y  being developed as a power 
source i n  Europe and t o  a l i m i t e d  e x t e n t  i n  the  western p a r t  of t h i s  
country.  The only ex t sns ive  development i n  opera t ion  i n  t h e  U.S. a t  
present  is i n  t h e  dry-steam f i e l d  a t  The Geysers, Ca l i fo rn ia ,  w i t h  
present  i n s t a l l e d  capac i ty  of 300 MW with a planned expansion t o  633 
MW (Goldsmith, 1971) by 1975. 

Geotherm,il f i e l d s  ar& knawn t c  e x i s t  i n  t h e  e a s t e r n  Uniied S t a t e s .  I n  
p a r t i c u l a r  t h e r e  are t h e  geothermal r e s e r v o i r s  a s soc ia t ed  wi th  hot  sp r ings  
and the  geo-pressured zone of t h e  Northern Gulf Coast b e l t  ex tending  up 
t o  75 o r  100 m i l e s  in land .  I n  comparison wi th  t h e  g r a n i t i c  s t o c k  f i e l d  
a t  The Geysers, which has  been under develapment s l n c e  t h e  middle 1950's,  
t he  capac i ty  of t h e s e  p o t e n t i a l  r e s e r v o i r s  and t h e i r  e x p l o i t a b i l i t y  
remain r e l a t i v e l y  unknown. 

As discussed  by Fenner and Klarman (1971) "Generation of 2 lectr ic  power 
from t h e  e a r t h ' s  hea t . .  . is s t i l l  i n  t h e  experimental  s tage . .  .Numerous 
ques t ions  about  t h e  s u i t a b i l i t y  of geothermal power f o r  la rge-sca le  
production remain l a r g e l y  unanswered...It is important a t  t h i s  early 
s t a g e  of t h e  development of geothermal power product ion t h a t  ex tens ive  
research  i n t o  the  problem areas of geothermal power b e  conducted before  
f u l l - s c a l e  investment i n  production system occurs...The h igh  c o s t  of 
development of geothermal resources  may e a s i l y  be  beyond t h e  reach of 
present  electric u t i l i t y  ccaupanies." Addi t iona l ly ,  t h e  Geothermal 
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Resources Research Conference sponsored by t he  N a t i o n d l  Science Form- 
da t ion  i n  S e p t z h e r  1972 made a recomendarion for a lO--year, $684.7 
m i l l i o n  research  program a t  t h e  FsdeLral l e v e l  t o  probe the  engineer ing  
ana product ions unknowns and t o  understand u t i l i z e  t h i s  resource  (NSF, 1972). 

3.e  s t a f f  review of t h e  p o t e n t i a l  f o r  t he  u s e  of geothermal power l e a d s  t o  
t h e  fo l lowing  conclusions:  

(1)  The b e s t  geothermal s i t e  f o r  use a t  t h i s  t i m e  as a power source  
for t h e  a r e a  would have the  c h a r a c t e r i s t i c s  of the  only s i t e  known t o  be 
e x p l o i t a b l e  i n  t h i s  country as a power source;  i .e. ,  t h e  c h a r a c t e r i s t i c s  
of t h e  dry f i e l d ,  g ran i t i c - s tock  type w i t h  a capac i ty  comparable t o  t h a t  
of The Geysers. 

(2) Such an e x p l o i t a b l e  s i t e  has  riot been i d e n t i f i e d  as presen t  i n  
ar near  t h e  TVA s e r v i c e  area. 

(3)  Such an. e x p l o i t a b l e  s i t e ,  i f  p re sen t ,  would no t  be r e a d i l y  
s u s c e p t i b l e  to  development t o  produce the  power planned f o r  Bel le fonte  
i n  t h e  same time period.  

(4) Explo i t a t ion  of o t h e r  geothermal r e s e r v o i r s  a s soc ia t ed  with 
hut  s p r i n g s  and the  geqxessu red  zone of 'he Gulf Coast b e l t  would be 
considerably s lowei  than :or a d ry  steam f i e l d  with which t h e r e  has  
been experience i n  t h i s  country.  

(5) I n  view of t h e  above p o i n t s  t h e r e  are no known pcj tent ia l  geo- 
thermal s i tes  wi th in  t h e  s e r v i c e  area of W A  and f o r  t h i s  reason geo- 
thermal energy as an a l t e r n a t i v e  source of power was no t  f u r t h e r  con- 
s ide red  by t h e  s t a f f .  

12.11.3 Fuel  Costs (GEI,l, A-35) 

This comnent ques t ions  the  use of t h e  1970 Nat ional  Power Survey r e p o r t  
as an a c c u r a t e  source of p ro jec t ed  f u e l  cos t  information and t h e  f u e l  
cost assumptions used by t h e  s t a f f .  

Response: The 1970 Nat ional  Power Survey was no t  used by t h e  s t a f f  t o  
ob ta in  a p r e c i s e  estimate of f u t u r e  f o s s f l  and nuc lear  f u e l  c o s t s  but  
r a t h e r  as a t r end  i n d i c a t o r  recognizing t h a t  post-1970 d a t a  sugges ts  
t hz  Surveys' p ro j ec t ions  of r i s i n g  f u e l  c o s t s  are undoubtably a con- 
s e r v a t i v e  estimate of  changing f u e l  p r i c e s .  Rete-+ experiences have 
proven t h a t  t he  1970 National Power Surveys' p ro j  : t ion t h a t  f o s s i l  
f u e l  p r i c e s  would inc rease  a t  a g r e a t e r  rate than nuc lear  f u e l  p r i c e s  
is b a s i c a l l y  sound. However, t h e  s t a f f  has made no at tempt  t o  u t i l i z e  
the a b s o l u t e  c o s t  values  presented i n  the  1970 Survsy f o r  e i t h e r  f o s s i l  
or nuclear  fuelE i n  any of t h e  analyses .  

The s t a f f  made the  assumption t h a t t h e  production power c o s t ,  inc luding  
both f u e l  and ope ra t ion  and maintenance c o s t s ,  would no t  i nc rease  s i g n i f -  
i c a n t l y  over  t h e  l i f e  of t h e  p l a n t .  The s t a f f  is cognizant,  as pointed 
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o u t  on oage 9-6 o f  t h e  AEC DES, t h a t  f u e l  c o s t s  will i n c r e d s e  over  the  
30-year p l a n t  l i f e .  However, i n  e v a l u a t i n g  a l t e r n a t i v e  ene rgy  s o u r c e s  
such  as a c o a l - f i r e d  p l a n t ,  t h e  s t a f f  chose  n o t  to  e s c a l a t e  e i t h e r  
n u c l e a r  or c o a l  p r i c e s .  If - s s c a l a t i o n  ~f f u e l  p r i c e s  were inc luded  i n  
t h e  a n a l y s i s ,  t h e  n u c l e a r  op  i o n  would be even more f a v o r a b l e  from an 
economic p o i n t  of  view. 

A second p o i n t  t o  be  m d e  i n  t h i s  r ega rd  is t h a t  even  i f  it is assuaed  
t h a t  t h e  p r i c e  o f  n u c l e a r  f u e l  w i l l  i n c r e a s e  by 50 p e r c e n t  over t h e  
l i f e  o f  t h e  p l a n t ,  t h e  p re sen t  wor th  g e n e r a t i n g  c o s t  would i n c r e a s e  by 
on ly  a b o u t  5 p e r c e n t .  

F i n a l l y ,  some s t u d i e s  i n d i c a t e  t h a t  n u c l e a r  f u e l  -osts w i l l  remain 
c o n s t a n t  i n  t h e  f u t u r e  because  of improvements i n  t e h c m l o g y  and c o s t  
r e d u c t i o n s  as a r e s u l t  o f  i n c r e a s e s  i n  s c a l e  o f  m n u f a c t u r i n g .  For 
example,  "The Nuclear  I n d u s t r y  - 1973", WASH 1 1 7 4 ,  makes this t ype  of 
p r e d i c t i o n .  

12.11.4 - Spent  Fuel  Reprocess ing  (GET,l, A-35) 

The comnent q u e s t i o n s  t h e  a p p l i c a n t s  hav ing  taken  s t e p s  t o  assure i t s e l f  
o f  a n  a d e q u a t e  r e p r o c e s s i n g  c a p a c i t y .  

Response: A t  p r e s e n t  t h e r e  are t h r e e  fuel r e p r o c e s s i n g  p l a n t s  in o p e r a t i o n  
or b e i n g  c o n s t r u c t e d  i n  t h e  Un i t ed  S t a t e s .  One p l a n t ,  owned by Nuclear  
Fuel  S e r v i c e s  and l o c a t e d  a t  West Va l l ey ,  New York, was b u i l t  i n  1966. 
This p l a n t  is c u r r e n t l y  s h u t  down f o r  m o d i f i c a t i o n s  and expans ion  t o  a 
c a p a c i t y  o f  750 MTU/yr. The Barnwell  Nuclear Fuel  P l an t  is p r e s e n t l y  
under  c o n s t r u c t i o n  a t  B a r n w e l l ,  South Carolina and w i l l  have a c a p a c i t y  
of 1,500 MTU/yr wb-a completed i n  1975. 
owned by Genera l  Electric Company and is l o c a t e d  n e a r  Morris, I l l i n o i s .  
This p l a n t ,  which h a s  a c a p a c i t y  o f  300 MTU/yr, is schedu led  to  commence 
o p e r a t i o n  d u r i n g  1974. The t h r e e  p l a n t s  have a combined d e s i g n  c a p a c i t y  
t o  meet t h e  p r o j e c t e d  needs  f o r  f u e l  r e p r o c e s s i n g  services un t i l  late i n  
t h e  1970 ' s .  The s t a f f  is of the o p i n i o n  t h a t  as demand f o r  s p e n t  f u e l  
r e p r o c e s s i n g  expands i n  t h e  f u t u r e ,  p r i v a t e  i n d u s t r y  w i l l  deve lop  addi -  
t ional  p r o c e s s i n g  f a c i l i t - t e s  to meet the demand. 

A t h i r d  r e p r o c e s s i n g  p l a n t  is 

12.11.5 Nuc lea r  Fuel  Reserves ( G E I , l ,  A-35; WEG, A-21) 

The comnents r e q u e s t  i n f o r m a t i o n  on t h e  a v a i l a b i l i t y  of uranium s u p p l i e s .  

Response: A s t u d y  on n u c l e a r  f u e l  r equ i r emen t s  and reserves has  been 
made by the  Division of Produc t ion  and Materiais Management o f  t h e  U.S. 
Atomic Energy Commission. This r e p o r t ,  t i t l e d  "Nuclear Fue l  Supply", 
p r e s e n t s  i n f o r m a t i o n  on f o r e c a s t e d  supp ly  and demand f o r  uranium through 
t h e  y e a r  2000. 

12.11.6 Reserve Margin (AC/H, A-14; SC/CC, A-18; WEG, A-21) 

The coments s u g g e s t  t h a t  t h e  reserve margin d e s i r e d  by TVA is unrealistic 
and too large. 



Response: The d e s i r e d  rcscrve  mrrrgin t o  191.4 is 20 p e r c e n t  wtrich would 
p r o v i d e  a r e l f a b i l i t v  i n d e x  of one day's 3 u t a g e  i n  t e n  years. One d a y ' s  

-- 

o u t a g e  i n  t e n  years is an i n a u s t r y  s t a n d a r d  which is recommended by  mse 
of the E l e c t r i c  R e l i a b i l i t y  C o u n c i l s .  

The s t a f f  h ~ t s  e s t i i n a t e d  t h a t  TVA's r e s e r v e  margin i n  1983, 1381,  and  1981 
w i l l  btr 1 7 . 6 ,  19.0, ;.id 20 .3  p e r c e n t ,  r e s p e c t i v e l y .  Keservc m a t g i n s  o f  
t h i s  magni tude  a r e  w i t h i n  t h e  recommended r ange  of rederve iaargbns vhlch  
t h e  F e d e r a l  Powcr Commission b,as c o n s i d e r e d  to  b e  adequa te .  The r e s e r v e  
margins  of TVA are  a l s o  c o r r s i s t e n t  w i t h  recommendat lorx a a d e  by v a r i o u s  
r e l i a b i l i t y  c o u n c i l s  an& c r h e r  e l e c t r i c  u t i l i t y  s y s t e m s .  The s t a f f  does  
n o t  f i n d  t h a t  t h e  r e s e r v e  margin of TVX. I s  tullrealistic. 

1 2 . 1 1 . 7  Near-Term Commitment I_ V e r s u s  Son-Development of  Resour=. 
(AC/H, A-14 )  

--I 

The comment q u e s t i o n s  t h e  s t a f f ' s  d i s c u s s i o n  as a j u s t i f i c a t i o n  of t h e  
B e l l e f o n t e  p l a n t .  

Response: The s t a t e m e n t  by t h e  s t a f f  on t h e  b a l a n c i n g  of t h e  war-term 
commitment of r e s o u r c e s  a g a i n s t  t h e  non-developemnt of r e s o u r c e s  is n o t  
meant t o  be  a j u s t i f i c a t i o n  f o r  t h e  B e l i e f o n t e  p l a n t .  The s t a t e m e n t  was 
m e a n t  t o  imply t h a t  if  t h e  p r i c e  of r e s o u r c e s  i s  rea l ,  t h a t  is, I f  t h e  
c u r r e n t  p r i c e  r e f l e c t s  t h e  t r u e  v a l u e  of a p a r t i c u l a r  r e s o u r c e ,  t h e n  3 
b u s i n e s s  d e c i s i o n  based  on ecocomics  would most l i k e l y  d e t e r n i n e  t h e  
economic f e a s i b i l i t y  of nea r - t e rm commitment as apposed  t o  t h e  ccn- 
development  of r e s o u r c e s .  

12 .11 .8  Alternate S i t e s  (SC/CC, - A - 1 8 )  

The comment r e q u e s t s  f u r t h e r  d i s c u s s i o n  on the  I T A  o m e d  l a n d s  t h a t  were 
used  by t h e  a p p l i c a n t  to g e n e r a t e  p o r e n t i s l  p l a n t  sites.  

Response: While t h e  s t a f f  does n o t  know i f  a l l  t h e  l a n d  owned by TVA 
was c o n s i d e r e d  as a p o t e n t i a l  s i t e  for a n u c l e a r  pcwer p l an t ,  It is 
t h e  u n d e r s t a n d i n g  o f  t h e  s t a f f  t h a t  i n  p e r f o r m i n g  t h e i r  p r e l i m i n a r y  s i t e  
s t u d i e s ,  TVA gave c o n s i d e r a t i o n  t o  l a n d  ownersh ip .  T h i s  w a s  i n d i c a t e d  
i n  t h e  TVA DES c n  page 4.2-2. I f  TVA owned a l l  o r  p a r t  o f  hie s i t e  
b e i n g  i n v e s t i g a t e d ,  a f a v o r a b l e  e v a l u a t i o n  w a s  g i v e n  for t h a t  p a r c i c u l i r  
a s p e c t  of t h e  ove ra l l  s i t i n g  s t u d y .  However, as p o i n t e d  o u t  on page 4 . 2 - 2  
of t h e  TVA DES and page 9-11 of t h e  AEC DES, s i t e  ownersh ip  r e p r e s e n t e d  
o n l y  one of  many c o n s i d e r a t i o n s  used i n  p e r f o r m i n g  p r e l i m i n a r y  s i t i n g  
s t u d i e s .  

12.11.9 Access Road (DOI, A-10) 

The comment s u g g e s t s  t h a t  t n e  s t a f f  reexamine  i t s  p o s i t i o n  on t h e  access 
road  causeway across Town Creek because  p u b l i c  r e c r e a t i o n  s h o u l d  b e  
encouraged  a t  t h i s  s i t e .  
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Response: The e r a f f  h a s  reexamined Its p o s i t i o n  on t h e  access causeway 
road which is d i s c u s s e d  I n  S e c t i o n  9 .2 .3  o f  t h i s  s t a t e m e n t .  The con- 
s t r u c t i o n  pe rmi t  is no l onge r  c o n d i t i o n e d  by p r o h i b i t i n g  t h e  causeway 
c o n s t r u c t i m ,  however, t h e  s t a f f  is s t i l l  of the  opinion t h a t  t h e  selected 
a l t e r n a t e  shou ld  be  upgr rd ing  and use  of tne e x i s t i n g  access road .  

12.12 BENEFIC COST CONSIDERATIONS 

12.12.1 -- R e c r e a t i o n a l  Honetafy Value ( A C / H ,  A-14)  

The cori8nent r e q u e s t s  f u r t h e r  d i s c u s s i o n  o b  t h e  mone:nry v a l u e  of  a v i s i t  
ta t h e  B e l l e f o n t e  p l a n t .  

Response_: The U.S. Department of I n t e r i o r  has  recomsended t h a t  t h e  
monetary u n i t  value of  t h e  b e n e f d c i a l  e f f e c t s  o f  a r ec rea t ion -day  fo r  
g e n e r a l  r e c r e a t i o n a l  a c t i v i t i e s  i s  i n  t h e  range of $0.75 to $2.25. The 
s t a f f  used t h e  lower estimate i n  e v a l u a t i n g  t h e  b e n e f i t s  t h a t  would be 
d e r i v e d  from v i s i t s  to  t h e  B e l l e f o n t e  s i t e  fo r  bo th  r e c r e a t i o n a l  and 
e d u c a t i o n a l  purposes .  

12.12.2 S i g n i f i c a n t  Costs (AC/H, A-14) 

The comsent s u g g e s t s  t h a t  t h e  s t a f f  Is i n c o n s i s t e n t  i n  t h a t  a $5 m i l l i o n  
C ~ S L  d i f f e r e n c e  w a s  cons ide red  s i g n i f i c a n t  when comparing a l t e r n a t e  sites 
b u t  $25 m i l l i o n  w a s  i n s l g u f f i c a n t  when d i s c u s s i n g  d e c o d s s i o n i n g  costs. 

Response: The cost d i f f e r e n c e  between S i t e  C and t h e  B e l l e f o n t e  site is 
now $10 m i l l i o n  due t o  a r e d u c t i o n  i n  t r a n s m i s s i r n  costs f o r  t h e  B e l l e f o n t e  
s i te .  
cost estimate f o r  d e c o d s s i o n i n g  is  n o t  a p r e s e n t - w o r t h  estimate b u t  on 
estimate of  t h e  costs when t h e  p l a n t  is decommissioned a t  t h e  end of  i ts 
u s e f u l  l i f e .  On a present -wor th  basis, t h i s  e x p e n d i t u r e  is e q u i v a l e n t  t o  
about  $2.5 m i l l i o n .  

The $10 m i l l i o n  is a Fresent-worth cost estimate, The $25 m i l l i o n  

12.12.3 P lu tonium Recovery (AC/H, A-15) 

The comnent r e q u e s t s  a d d i t i o n a l  d i s c u s s i o n  on t h e  recovery  of plutonium 
from f i s s i o n  wastes as t h e  s t a f f  c o n s i d e r s  plutonium p r o d u c t i o n  from 
LW's an asset. 

Response: The s t a f f  mentioned t h e  p roduc t ion  o f  plutonium i n  l i g h t  water 
r e a c t o r s  o n l y  i n  t b e  c o n t e x t  t h a t  t h e  B e l l e f o n t e  p l a n t  w i l l  d e p l e t e  some 
of our n a t u t a l  r e s o u r c e s  (U-235) on t h e  one hand w h i l e  i n c r e a s i n g  o u r  
energy  r e s o u r c e  supp ly  (plutonirun) o n  t h e  o t h e r .  The p lu tonium recovered  
In t h e  s p e n t  f u e l  can  b e  used as a f i s s i l e  material i n  o t h e r  l i g h t  water 
reactors or bn b r e e d e r  reactors when t h e y  become a v a i l a b l e .  
n o t  p r e s e n t e d  a d i s c u s s i o n  i n  t h e  AEC DES on t h e  recovery  of  p lu tonium from 
s p e n t  f u e l ;  however, t h i s  s u b j e c t  is d e s c r i b e d  i.n d e t a i l  i n  WASH-1248 -- 
"Environmental Survey o f  t h e  Uranium Fuel  Cycle" and WASH-1303 -- " E f f e c t s  
ob Plutonium U t i l i z a t i o n  on t h e  Performance o f  Light Water Reactors." 

The s t a f f  h a s  
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Fuel reprocessing,  which is included as a c o s t  component I n  the o v e r a l l  f u e l  
c o s t ,  recovers  a l l  but about P t o  1 .5  percent of  t h e  plutonium i n  the  spent 
f u e l .  
Pu-239, Pu-240, and Pu-241. The Pu-239 and Pu-241 i so topes  are f i s s i l e  
v h i l a  Pu-240 is a f e r t i l e  material. 
80 t o  85 percent of t he  recovered plutonium v i t h  t h e  remainder be- t h e  
f e r t i l e  i so tope  Pu-240. Thus, more than 80 percent of t h e  plutonium re- 
covered In reprocessing can be used as a f i s s ionab le  f u e l  in other  r eac to r s .  

The i so topes  of plutonium which are recovered in reprocessing are 

The f i s s i l e  i so topes  account f o r  about 

12.12.4 g u a l i t y  of L i f e  (AC/H, A - 1 5 1  

The comnent sugges ts  t h a t  t he  eva lua t ion  of t he  Bel lefonte  Nuclear P lan t  
p r o j e c t  be based on the  concept of an enhanced q u a l i t y  of l i f e ,  

Resqmnse: The s t a f f  has not attempted to  evalua te  the  f u l l  e f f e c t s  which 
the  cons t ruc t ion  and operat ion of t he  Bel le fonte  p l a n t  w i l l  have on the  
q u a l i t y  of l i f e .  The staff  has, however, i d e n t i f i e d  the  major b e n e f i t s  
which w i l l  r e s u l t  from plant  cons t ruc t ion  and operat ion such as t h e  var ious 
uses  of e l e c t r i c i t y  and the  more r e s t r i c t e d  loci1 b e n e f i t s  including 
eaployment, recraat ior i ,  education and payments i n  l i e u  of taxes. Generally,  
these  b e n e f i t s  do enhance the  q u a l i t y  of l i f e  for all or some of the  persons 
r e s id ing  t h e  T V A  se rv ice  area and the  na t ion  as a whole. 

12.12. s - Electrical Production and Ra. l iabi l i ty  (AC/H, A-14 j 

The ament queetions the  b e n e f i t  of electrical  production i f  growth is 
t h e  r e s u l t  which w i l l  tend t o  negate  t h e  added r e l i a b i l i t y  of the  system 
due to  reserve capaci ty .  

Response: The s t a f f  s t a t e d  t h a t  t he  primary bene f i t s  to be derived from 
t h e  Bel la fonte  p l an t  Were th2 production of e l e c t r i c i t y  and the  Increase 
in system r e l i a b i l i t y .  The s t a f f  estimated the  average annual generat ion 
of e l e c t r i c i t y  t o  be about 14  b i l l i o n  h h .  The nuclear  p l an t  wil l  make a 
s i g n i f i c a n t  con t r ibu t ion  t o  t h e  r e l i a b i l i t y  and adequacy of electric power 
supply In  t he  TVA s e r v i c e  area during the p l a n t ' s  30 year l i fe .  In FY 1981, 
t he  Bel le fonte  p l an t  w i l l  r epresent  about 6.8  percent of t h e  t o t a l  i n s t a l l e d  
capac i ty  on t h e  TVA system. A s  t be  peak demand and I n s t a l l e d  capac i ty  grow, 
t he  Bel le fonte  p l a n t  w i l l  represent  less and less of t h e  t o t a l  I n s t a l l e d  
capac i ty  os1 a percentage b a s i s .  However, i t  wi l l  continue t o  enhance system 
r e l i a b i l i t y  throughout its opera t ing  l i f e ,  

12.12.6 Work Force ( K / H ,  A-14) 

The colrment reques ts  c l a r i f i c a t i o n  of t he  make up of t h e  cons t ruc t ion  
work force i n  tenns of union membership and discussion of subsequent 
impacts on f ami l i e s  accustomed t o  an enhanced standard of l i v i n g  upon 
campletion of construct ion.  
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Response: It  is t h e  s t a f f ' s  understanding t h a t  the  var ious tradesmen 
and l a b o r e r s  requi red  fo r  t h e  cons t ruc t ion  of the Be l l e fon te  p lan t  w i l l  
be mostly unionized personnel.  This is based on the  "Generai 4greenelit 
between TVA and t he  Tennessee V a l l e y  Trades Labor Council" which i n d i c a t e s  
t h a t  memberships i n  unions is advantageous t o  employees and t h a t  q u a l i f i e d  
union members are s e l e c t e d  and r e t a ined  for  employment i n  preference  t o  
qualifiGd non-union a p p l i c a n t s  or  employees. 

The cons t ruc t ion  of t he  Bel le fonte  p l an t  w i l l  provide employment t o  many 
i n d i v i d u a l s  as i nd ica t ed  In Sect ion 4.3.1 of t he  AEC DES. After  the  
completion of t h i s  p r o j e c t ,  those ind iv idua l s  employed a t  Be l l e fon te  would 
most l i k e l y  go on t o  o ther  employment i n  t h e  cons t ruc t ion  indus t ry .  
exper ience  gained a t  Bel le fonte  would be va luable  to  many of t hese  persons 
i n  ob ta in ing  employment i n  E i e l d s  o the r  than power p l an t  cons t ruc t ion .  

The 

12.12.7 Bene f i t s  t o  t h e  Nation (SC/CC, A-18) 

The comment r eques t s  d i scuss ion  on t h e  b e n e f i t s  t h a t  would accne  t o  the  
n a t i o n  from the  use of f e d e r a l  funds fo r  a c q u i s i t i o n  of land o r  cons t ruc t ion  
and ope ra t ion  of a nuclear  L 'ac i l i ty  a t  Bel le fonte .  

Response: The s t a f f  Fs not  aware of any f e d e r a l  funds being used f o r  t h e  
a c q u i s i t i o n  of t he  p l a n t  s i t e  o r  f o r  cons t ruc t ion  and opcra t ion  of the 
nuclear  f a c i l i t y  a t  Bel le fonte .  

12.13 LOCATION OF PRINCIPAL CHANGES IN THIS S T A T W N T  I N  RESPONSE TO 
COMMENTS 

Sect ion Where 
Topic Commented Upon Agency Topic i s  Addressed 

I'he Proposed Pro j e c  t AC/H, A-12 1.1 

Executive Orders 

Ground Water 

DOC, A-6 
ACHP, A-38 

DOI, A-9 
AC/H,  A-12 

1.2 

2.6.1 

Farming WEG, A-21 2.3 

Natura l  Background WEG, A-21 2.10 

Gaseous E f f l u e n t s  TDPH, A-16 3.2.3.3 

Onsite Cons t ruc t ion  DOI, A-8 4.1.1 

Cons t ruc t ion  Aquatic E f f e c t s  AC/H, A-12 4.2 
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Measures and Controls to 
L i m i t .  Adverse E f f e c t s  
During Construct ion  

Water Quality 

In terac t ion  of Wldows Creek 
Steam P h l n t  ana B e l l e f o n t e  

Bioc ides  

Load Growth 

Energy Conservation 

Access Roads 

AC/H,  A-13 
EPA, A-34  
DOL, A-10 

AC/H, A-12 
ADPH, A-30 

EPA, A-33 
WEG, A-21 

DOI, A-10 

AC/H, A-13  

SC/CC,  A-18 
WEG, A-21 
AC/H, A-13 

WEG, A-21 
AC/H, A-14 

4 . 4  

5 .2 .3  & 2 . 6 . 2  

5 . 4 . 2 . 3 . ;  

5.4.2.4 

8 . 1 . 2  

8 .1 .5  

9 . 2 . 3  
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Mr. Daniel R, Muller 
Ass is tan t  Director for 
Environmental Projects  
Directorate  of Licensing 
U. S. Atomic Energy Comission 
Washington, D. C. 20545 RE: B e l l e f o n t r  SucJLar P l e n e  

Jackson Coiinty, Alabama 

Dear Mr. Muller: 

SUBJECT: 

We are plcased t o  acknowledge rece ip t  of the  above referenced request  f o r  
HUD c o m n t r  under the requirements of the  National Ekwironmental Policy 
Act of 1969 (PL 91-190;. 

We heve reviewed the informotion rubmitted along w i t h  yaur r e f e r r a l  and, 
t o  t5e exten t  of our ava i lab le  r t a f f  resources, have invest igated the 
environmental impart, adverse e f f e c t s ,  a l t e r n a t i v e s ,  short-term uses of 
the loca l  en.irolnaent and long-term product ivi ty  and i r r e v e r s i b l e  an4 I r r e -  
t r ievable  commitment of resource8 which the project  involves. From t h e  
i n f a m a t i o n  ava i lab le  t o  us ,  ve f ind no b a s i s  f o r  formal coPment because 
of spec ia l  HUD i n t e r e s t  or exper t i re .  
to the a reas  indicated on the  attached 'BUD Cements on DraEt Environmntal 
Immct Statement" vhich ve f e e l  vould arsirt your agcncy i n  the  evaluation 
and execution of t h i r  p ro jec t .  

Should f u r t h e r  c l a r i f i c a t i o n  of our reviev be deemed necessary, please 
contact  Nr. Peter W. Fie ld ,  Director, Operations Division, #i5 South 20th 
S t r e e t ,  (Daniel Building - Sixth Floor) ,  Birmingham, Alabama 35233 a t  

Request f o r  HUD Comments on Draft Environmental Impact Statement 

However, we uuuld c a l l  your  attenLion 

(2015) 325-3697. 

Planning and Relocation 

A-2 
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Thfa rev iew covers t h e  
of t h o  T r a n a p o r t a t i o n  AcL or 1966. 

The Draft € n v i r o i m e n t ~ ~  Scntent.:tt f o i l s  t o  r e f l e c t  c i c a r a n c e  or 
c o n s u l t a t i o n  w i t h  t h e  appropriate l o c a l  p l ann ing  agency which 

r e6ponSfb i1 i t i eS  under S e c t i o n  S ( f )  

l e :  - 
The D r a f t  Environmental  S t a t c n e n t  fails t o  r e f l c c t  c o n s u l t t * t i o n  
or c l e s r o n c c  w i t h  t h e  e p p r o p r i a t e  arcawlde p lann ing  agency which 
L1: - 
The Draf t  Environnlental  Stnternent f a i l s  t o  r c f l c c t  c o n s u l t a t i o n  
or c l c o r a o c r  wt t h  t h e  a p p r o p r i a t e  S t - r t c  Clcar inqhouse  as re- 
qu i r ed  bv C l r c u l n r  A - 9 5 ,  O f f i c e  of N.insgcmcnt and Budget. The 
A-95 Cleor inxhouse  of j u r i 6 d i c L l o n  is: 

-_II. - - 0  

The p r o j e c t  a p p a r e n t l y  r e q u i r e s  t h c  d i s p l a c e n r n t  of b u r i n c s s e s  
or zccldci iccc.  The Droft Enviroi.nrn:l:l Statement docs n o t  rc- 
veal f u l l  c o n s i d e r a t i o n  of LIic rcqu?re.-cnia rf t h e  Un i fo rn  
R r l o c a t i o n  Ass i s t ance  and R e ~ l  P r o p r ~ r t y  k c q u i n l t i o n  p o l i c i e s  
Act of 1970 ( P u b l i c  Lnw 9 1 - 6 4 6 ) .  I f  relooarion Ras i s tnnce  1s 
desired, plcosr cor-cact kk. Bob Lunsford, D i r e c t o r ,  Opera t ions  Div.. 
Daniel Illdg., 15 So. ZOtn Streot, 3irzLysnm, Ala. at, 205-325-3697. 
in Lhc local  comuni ty  thc per son  or o f f i c e  most f a m i l i a r  r i r t h  
r e l o c a t i o n  r e s o u r c e s  1s:  

Tlrc d r a f t  a t s t emcn t  does not d i s c u s s  appa ren t ly  i e a s i b l a  o l t e r -  
n a t i v e s  which may liave 8 more b e n e f i c i a l  e f f e c t  on t h e  urban  
eiivlroruncnt. .See l e t t e r  of t r a n s m i t t a l  for p o s s i b l y  ovcr looked  
o l t e r n a t l v e s .  

67- 111 general, IIUD d e f e r s  t o  o t h e r  sgcnc ie s  wi th  respect  L'O esrab- 
l i s h l n g  end e n f o r c i n g  atr  and wn:er q t i a l i t y  r ~ s n d a r d s .  thcrmal  
p o l l u t i o n  s t a n d a r d s ,  radlec ion ard general  s a f e t y  a t anda rds .  We 
have no formal j u r i s d i c t i o n  over  sucli matters and no co:a~rntr 
con ta lned  h e r e i n  should  h e  cons t rued  as assuming such  responri- 
b i l r t y  OK J u r l n d l c t l o n .  

Harylnnd 20832. 

17 Ue r c c o m c n d  that you w r i t e  or c a l l  t h e  O f f i c e  of Hnnagemt:nt and 
Budget for  n copy of "Dt r r c to ry  of S t a r r ,  I t e t r o p o l i t n n  ond 
Regloan1 C:eorin:houses u rdc r  U . O . K .  C l r c u l a r  A-45," and c o n s u l t  
v i t h  such  c l ca r inghouseo  8s a p p r o p r i a t e .  
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UNITED STAi'ES DEPARTMENT OF AGRICULTURE 
SOIL CONSERVATION SERVICE 
P. 0. Box 311, Auburn, Alabama 36830- 

/-- 1. 
March 6,,1974 

Asst. M r .  U. Washington, S. D a n i e l  Atomic D i r e - t x  R .  D. E n ~ r g y  Muller i. f o r  20545 Envi ronmenta l  Commission D r o j e c t s  L, . 
Dear htr .  Mul le r :  3T' d 

We have  r -v iewed t h e  d r a f t  e n v i r o n m e n t a l  s t a t e m e n t  r e l a t e d  t o  the  proposed  
B e l l e f o p c e  Nuclear  s l a n t .  O m  comments a r e  a s  f o l l o w s :  

1. Land u s e s  o n  t h e  1 ,500-acre  p l a n t  s i t e  a r e  well documented; however. 
it a p p e a r s  t h a t  a more d e t a i l e d  l a n d  u s e  d e s c r i p t i o n  c o u l d  be  
p r o v i d e d  f o r  t h e  2,900 a c r e s  a s s o c i a t e d  w i t h  t r a n s m i s s i o n  l i n e s .  

We s u g o e s t  t n a t  t h e  t y p e  of v e g e t a t i v e  t r e a t m e n t s  f o r  t r a n s m i s s i o n  
l i n e s  be  p l a n n e d  on  i n d i v i d b a l  s i t e  o a s i s  t o  b e s t  p r o v i d e  t h e  needs 
f o r  e r o s i o n  c o n t r o l ,  w i l d l i f e ,  and e s t n e t i i s .  

2 .  

S a i l  C o n s e r v a t i o n  S e r v i c e  p e r s o n n e l  headquar ted  in S c o t t s b o r o ,  G u n t e r s v i l l e .  
and H u n t s v i l l e  c a n  p r o v i d e  t e c h n i c a l  a s s i s t a n c e  on t n i s  type of planning. 

h'e a p p r e c i a t e  t h e  o p p o r t u n i t y  t o  r e v i e w  snc! comment on  t h i s  proposed 
p r o j e c t .  

S i n c e r e l y ,  

S t a t e  C o n s e r v a t i o n i s t  

c c  : 
K. E. G r a n t ,  SCS, Washington, DC 
i. C. B y s r l y ,  9:'c o f  the S e i ,  UL;3A, . ' .ashington, DC 

/ < ,  

1 . t ~  i.: DEPARTMENT OF HEALTH. EDUCATION. AND WELFARE 
OFFICE OF THE SECRETARY 

WASWINGTON D C  -I 

\ .>-->/ 
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March 18, 1974 

Hr. Daniel R. Muller, Assis tant  Director  

Di rec tora te  of Licensing 
United S t a t e s  Atonic Energy Commission 
Washington, D. C. 20545 

Dear Sir :  

for Enviromental  Pro jec ts  

After reviewing y3ur Draft Envirsnmental Statement on t h e  Tennessee 
Valley Aufk..orityrs poposed Bellefonte Nuclear Plant ,  Docket Nos. 50-1,38 
and 50-4.'9, we f i n d  no reasonable basis for disagreement with t h e  conclusions 
you have reached. 

We c e r t a i n l y  hope tha t  it will be possible  for this pro jec t  t o  go fonard 
as  expedi t iously as  possible. 

Sincerely, 

E. E. Dutton, Uayor 

H A I L I N 0  ADOILS.  
DEPARTMENT OF TRANSPORTATION 

UNITED STATES COAST GUARD ~ * ~ : ~ ~ ~ ~ : ~ ~ ~ ~ ~ ~ \ ~ S / ~ j )  
W A i l ( l N O T 0 N  D C  Jam 
w o n c  426-2262 

: . . : * / I - . ,  9 1 8  MAR574  
.. i' t:! ,1 
- - q * ; ! < ) G : - a  . .. - .-. - . 

-, , . ': 4- " 50-438 
50-439 

.-- 
. .  C .  5 . 

Mr. Daniel R. Muller 
Assistant Director for  Environmental 

Aomic Energy Commission 
Washington, D. C. 20545 

Projects 

Dear Mr. Muller: 

This is in response to your letter of I February 1971 addressed to Mr .  Benjamin 
0. Davis concerning the draft environmental impact P-idtement for Bellefonte 
Nuclear Plants 1 and 2, Jackson County, Akibamd. 

l'hc concerned operating administrations and s a f f  of the Department of Trans- 
pcrtation have reviewed the material submitted. The Coast Guard commented 
as tollows; 

"The d r J t  statement indicates the cooling intake and outflow structures 
have not been designed. Whcrl these structures a r e  designed, they must not 
have an adverse affect on navigaticn." 

The Department of Transportation has no further comments fo offer nor do 
we have any objection to  this prolect. 

The opportunity to review this project i s  appreciated. 

Sincerely, 

A-5 



M a r c h  19, 1974 

50-4381439 

Mr. Daniel  R .  M u l l e r  
A s s i s t a n t  D i r e c t o r  f o r  Envi ronmenta l  

D i r e c t o r a t e  of Licensing 
A t o m i c  Ene-gy C o m m i s s i o n  
Washingcon, E. C. 20545 

P r o j e c t s  

Dear Mr .  Muller :  

- 2 -  

Thank you for giving u s  a n  opportuni ty  to provide  t h e r e  comments ,  
which we hope wil l  be of a s i i s t a n c e  to you. 
receivink a copy of the f ina l  s ta tement .  

S ince  rely, 

W e  would a p p r e c i a t e  

Sidney R.  Caller 
Deputy A s s i s t a n t  S e c r e t a r y  
f o r  Envi ronmenta l  A f f a i r s  

T h e  d r a f t  envi ronmenta l  impact  s t a t e m e n t  f o r  the Bellefonte Nuclear  
Plant, T e n n e s s e e  Val ley Authority, Docket N u m b e r s  50-438 and  53-439, 
which  accompanied  your  l e t t e r  of F e b r u a r y  1, 1974, has  been reviewed 
by the  D e p a r t m e n t  of C o m m e r c e  and  the following c o m m e n t s  a re  offered 
f o r  your  cons idera t ion .  

It d o e s  not a p p e a r  tha t  the noble g a s e s  eventual ly  r e l e a s e d  t o  the a t m o s p h e r e  
f r o m  the  gaseous  w a s t e  s y s t e m  is on a continuous b a s i s  a s  is implied by 
tab le  3.3 and  by the u s e  of a n  a v e r a g e  annual  re la t ive  concent ra t ion  fac tor .  
As-cording t o  the d e s c r i p t i o n  of the w a s t e  s y s t e m  on page 3-11 the g a s e s  will 
be pumped into one of two 3000 ft? tanks w h e r e  they wil l  be  held f o r  a t  l eas t  
60 d a y s  for rad ioac t ive  decay.  
"at a cont ro l led  r a t e "  a c c o r d i n g  t o  the staff. W e  a s s u m e  that  the control led 
rate wi l l  b e  o v e r  a re la t ive ly  s h o r t  t i m e  c o m p a r e d  t o  a year ,  s ince  only 2 
tanks  a re  avai lable ,  one f o r  filling while the o t h e r  is held for radioact ive 
decay.  Consequently, s i n c e  the w a s t e  gas  s y s t e m  p r o c e s s e s  o v e r  half the  
noble g a s e s  r e l e t s e d  t o  the a tmosphere ,  we think the total  body and s k i n  
annual  d o s e s  a r e  i n c o r r e c t l y  computed a s  l is ted i n  table  5.4.  

T h e n  they wi l l  be r e l e a s e d  t o  thc. a t m o s p h e r e  

Execut ive O r d e r  11507 (vas superaeded  on December  17, 1973, by Execut ive 
O r d e r  11752. 
as wel l  as the  s t a t e m e n t  on page  1-2. 

The  footnote r e f e r r i n g  t o  th i s  Execut ive O r d e r  should be  c o r r e c t e d  
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GEOTHERMAL ENERGY INSTITUTE 
be0 DE*CI( STRLCT SUITE 420 

M N  FRANCISCO. CALIFORNIA e4100 

( 4 1 1 1  474.0404 

March 20, 1974 

Atomfc Energy Comir r ion  
Warhington, D.C. 20545 

RE: AEC Ukt. Nor. $0-438, 50-439 
Bellafonte  Nuclear Plant 
Jackron County. Atabanu 

Gentleman: 

M y  we comment on t h e  altematiw energy rourcer rec t ion  of  t h e  February 1974 
d r a f t  envi ronmnta l  atatemant prepared by your r t a f f  with respect  of two 
propored 1221 HJ nuclear power p lan t r  scheduled f o r  1979-1980 operation. 

I n  our opinion &he rununary r t a t e m n t  t h a t  'The r t a f f  doer not consider geothervl  
energy ar a viable  anergv rource on t h e  TVA ryrtem" (page 9-3) i r  not an 
adequate independent arserrumnt of  g e o t h e m l  a l t e r n a t i v e r  required by 
NEPA and t h e  Commirrion'r own ruler. 

Thir opinion i r  unrupported by fac tua l  data  or a n a l y r i r  and i r  butt reared 
a r a l y  by reference t o  the applicant'. relf-nerving r t a t e m n t  t h a t  'The 
p o t e n t i a l  f o r  geothermal power ir very low and no * i t e r  have been ident i f ied  
to  date  i n  the  TVA ryrtem." 

No reference i r  made t o  the  r ign i f icant  geothermal - geoprerrured poten t ia l  
o f  t h e  Gulf Coart which is qui te  s i g n i f i c a n t  a8 Hon. John Narrikar, Chairman 
of the  Federal Pwer Comirrion, recent ly  pointed out i n  tertimony t o  the  
Congrerr . 
In our opinion there  l a  no fac tua l  b a r i r  rupporting t h e  r t a f f ' r  opinion, and' 
it ir  one which cannot be i n t e l l i g e n t l y  reviewed. 

Uo also bel ieve  t h a t  tho r t a f f ' r  commntr on "other r.nergy rourcer" 03 page 
9-4 are a l r o  inadequate. 
l i t o r a t u r a "  (Le. ,  th ree  references: the  1970 National Power Survey, a 1972 
I n t e r i o r  pamphlet, and a 1973 paper by S. Baron) i r  an adoquate b a r i r  on which 
t o  judge naw energy converrion mathodr. 

Vory t r u l y  yourr, 

We do not bel ieve t h a t  the  mare "review of current  

Donald FA. Finn 
k n a g i n g  Director 

W / j m  
cc: ilo-. John J. Spark" ,  Senator. Stat. of  Alabama 

Wm:. Jamr B. Allen, Senator, S t a t e  of Alabama 
Ifon. Robert E. Jonor, Roptorentativo, Jackron County Z€3't 
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United States Department of the Interior 
OFFICE OF THE SECQETARY 
WASHINGTON. D C  20240 

- MA@? 19~4 ! 
I n  reb ly  r e f e r  t o :  
(ER-74/164 1 

Dear M r .  Muller:  
6 0 = 4 3 9  

Thank you f o r  your l e t t e r  of February 1, 1974, t r ansmi t t i ng  
copies  of t h e  Atomic Energy Commission's d r a f t  environmental  
s ta tement  dated February,  1 9 7 4  on environmental  
c m s i d e r a t i o n s  for Bellefonta  Nuclear P l a n t ,  Units  1 and 2 ,  
Jackson County, Alabama. 

The d r a f t  s ta tement  does not adequately address  our  previous 
suggest ions concerning t h i s  p ro j ec t  which were s e n t  t o  you 
on December 1 0 ,  1 9 7 3 ,  and t o  M r .  F. E. G a r t r e l l ,  Tennessee 
Valley Author i ty ,  on June 19. 1 9 7 3 .  

Our comments tire presented  a x o r d i n g  t o  t h e  format of t h e  
s ta tement  o? according t o  sub jec t .  

GENERAL 

The proposed Be l l e foc te  Nuclear Plant  w i l l  be t h e  fou r th  
such p l a n t  t o  be planlied, constructed and operated by TVA 
on t h e  Tennessee R i i z r .  Two p l a n t s ,  Sequoyah (TRM 484.5) 
and Watts Bar (TRM 5 2 6 )  a r e  loca ted  above t h e  Bel le fonte  
s i t e  while Brown's Ferry (TRM 294) is loca ted  downstream 
from t h e  Bel le fonte  s i t e .  We recommend t h e  f i n a l  s ta tement  
be expanded t o  cons ider  the  cumulative environmental  e f f e c t s  
of r a d i o l o g i c a l ,  thermal and chemical r e l eases  from a l l  of 
t hese  pA.oposed p l an t s .  

- 2- 

The d r a f t  statement appears  t o  reflect CO8npreh~n8iVe 
planning and d iscuss ion  of monitoring program8 t o  assees 
environmental  impacts as they occur  for  t h i s  p l an t .  
t h e r e  appeaw t o  be inadequate discussion or evidence of 
planning f o r  design and cons t ruc t ion  t o  achieve minimal 
environme.ita1 impacts r e l a t e d  t o  a l l  types of earthwork. 
example, t h e  f i r s t  and only s p e c i f i c  mention of grading re- 
quirements appears t o  be near  t h e  end of t h e  d r a f t  statement 
on pagd 9-17 where it i s  est imated t h a t  requirements include 
800,000 cubic  yards of excavation and 400,000 cubic  yards of 
f i l l .  This suggests  t h a t  d ieposa l  of a t  least  406,000 cubic 
yamds of excavated material would be r eqc i r ed ,  bu t  no 
d iscuss ion  of  t h i s  a c t i v i t y  or any of i t s  poss ib l e  
environmental impacts is presented. 

However., 

For 

THE PROPOSED PRCJECT 

The prel iminary layout  of t h e  Belleforrte P l a n t  shown on f i g u r e  
1.1 ind ica t e s  t h a t  a "yard drainage pond" would be cons t ruc t ed  
along t h e  edge of Town Creek embayment and immediately north- 
w e s t  of t h e  p l an t .  The proposed pond is a l s o  i l l u s t r a t e d  i n  M 
ar t is t ' s  drawing of t h e  proposed p l a n t  i n  f i g u r e  3.1 and 
appears t o  be a diked enc losure  covering about 13  acres. 
However, t h e  design of cons t ruc t ion  of  t h e  pond, and its 
perimeter  dike and o u t l e t ;  and t h e  depth o r  amount of any 
excavat ion requi red  t o  cons t ruc t  t h i s  f a c i l i t y ,  o r  of any re- 
l a? -d  environmental  impacts should be discussed i n  t h e  f i n d  
s ta tement .  The d iscuss ion  of t h i s  pond on pages 3-16 is 
inadequate.  

We suggest  t h a t  add i t iona l  maps be incorporated i n t o  t h e  f i n a l  
s ta tement  which would c l e a r l y  show bc th  t h e  present  sho re l ine  
conf igura t ion  a t  t he  s i t e  and t h e  proposed shore l ine  changes €or 
t h e  cool ing  water in take  system and blowdown discharg,  4d back 
i n t o  the  Tennessee River.  
sho re l ine  should be c a r e f u l l y  i d e n t i f i e d  on these maps. 

The s t r u c t u r e s  t o  be b u i l t  a long the 

Let's Clean Up America For Our 200th Birthday 
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GEOLOGY AND ZEISMOLOGY 

The b r i e f  s e c t i o n s  on geology and seismolcgy on pages 2-1 
and 2-4 are inadequa te  f o r  an independent  assessment  o f  t h e  
g e o l o g i c  environment r e l e v a n t  t o  t h e  d e s i g n ,  c o n s v u c t i o n ,  
and o p e r a t i o n  of Un i t s  1 and 2 .  The p h y s i c a l  p r o p e r t i e s  of  
t h e  g e o l o g i c  m a t e r i a l s  on which t h e  p l m t  would be founded 
are not  d e s c r i b e d ,  n o r  have se i smic -des ign  parameters  and 
t h e  aiethods of  t h e i r  d e r i v a t i o n  been d i s c u s s e d .  The on ly  
mention o f  t h e  prescence o r  character o f  unconso l ida t ed  
s u r f i c i a l  d e p o s i t s  a t  t h e  s i t e  i s  a b r i e f  r e f e r e n c e  t o  
" r e s i d u a l  s o i l  o v e r l y i n g  rock  p a r a l l e l i n g  t h e  topograph ic  
s u r f a c e "  ir. paragraph 2 . 6 . 1 .  The d r a f t  s t a t e m e n t  p rov ides  
no i n d i c a t i o n  of e i t h e r  t h e  areal  o r  t h e  v e r t i c a l  d i s t r i b u -  
t i o n  o f  any t y p e  o f  g e o l o g i c  material unde r ly ing  t h e  
proposed n u c l e a r  p l a n t .  The f i n a l  s t a t e n e n t  shou ld  e x p l a i n  
these a s p e c t s  of t h e  p r o j e c t ;  and,  i n  a d d i t i o n ,  shou ld  
p r o v i d e  a s s u r a n c e s  t h a t  geology and seismology of  t h e  
B e l l e f o n t e  s i t e  have been t a k e n  i n t o  account  i n  an a p p r o p r i a t e  
manner, as p r e s c r i b e d  i n  A E C ' s  "Seismic and Geologic  S i t i n g  
Cr i te r ia  f o r  Nuclear  Power P l a n t s "  ( 1 0  CFR 1 0 0  Appendix A ,  
F e d e r a l  R e g i s t e r ,  Vol. 26, no. 228, Nov. 25, 1 4 7 i ) .  

Under p r e v i o u s  a r r angemen t s ,  t h e  Geo log ica l  Survey o f  t h i s  
Department has  reviewed t h e  g e o l o g i c  c o n d i t i o n s  r e k i t e d  t o  
c o n s t r u c t i o n  of t h e  B e l l e f o n t e  Nuclear  P l a n t ,  as p resen ted  i n  
t h e  P r e l i m i n a r y  S a f e t y  Ana lys i s  and Amendment 1. Tha t  review 
w a s  t r a n s m i t t e d  t o  t h e  AEC D i r e c t o r a t e  o f  L icens ing  on 
November 15, 1 9 7 3 .  N e v e r t h e l e s s ,  we b e l i e v e  t h a t  t h e  d r a f t  
s t a t e m e n t  shou ld  p rov ide  a more comprehensive summary of t h e  
g e o l o g i c  and se i smolog ic  environment f o r  t h e  b e n e f i t  of o t h e r  
independent  r ev iewers .  

GROUND WATER 

T h i s  s e c t i o n  c o n t a i n s  j u s t  two l i n e s ;  it does n o t  p rov ide  data 
l o c a t i n g  wel ls  n o r  p rov ide  s u i t a b l e  i d e n t i f i c a t i o n  o f  t h e  
ground-water r e g i n e s .  The p o s s i b l e  e f f e c t  of de-water ing 
o p e r a t i o n s  i s  g iven  on ly  c u r s o r y  t r e a t m e n t  i n  paragraph 4 . 1 . 1 .  
I n  a l imes tone  area where ground-dater  i s  e x t e n s i v e l y  used,  
f u l l e r  t r e a t m e n t  of  p o t e n t i a l  problems i n  t h i s  area is 
j u s t i f i e d .  The a p p l i c a n t ' s  d r a f t  statement c o n t a i n s  a l i m i t e d  
b u t  i n s u f f i c i e n t  amount o f  d a t a  on ground water. 
metric c o n t o u r  map of t h e  l o c a l  ground-water regime would be 
d e s i r a b l e .  

A piezo-  

GASEOUS WASTES 

We sugges t  t h a t  t h e  f i n a l  s t a t e m e n t  shou ld  c l e a r l y  i n d i c a t e  
whether  o r  n o t  t h e  e f f l u e n t s  from t h i s  p l a n t  w i l l  meet 
proposed Appendix I g u i d e l i n e s .  

SOLID WASTES 

The s o l i d  r a d i o a c t i v e  wastes tha t  r e s u l t  from o p e r a t i o n  of 
each of t h e  two u n i t s  have been e s t i m a t e d  t o  i n c l u d e  a n n u a l l y  
approximately 500  30-gal lon drums o f  s p e n t  r e s i n s ,  200 55- 
g a l l o n  drums of e v a p o r a t o r  bot toms,  and 600 55-gal lon drums 
of  misce l l aneous  d r y  waste. The t o t a l  a c t i v i t y  is e s t i m a t e d  
t o  be approximately 5,400 c u r i e s  on page 3-14. I t  h a s  been 
assumed t h a t  t h e  wastes would be  sh ipped  t o  an o f f s i t e  b u r i a l  
gz-ound a t  Morehead, Kentucky. P r a c t i c a l l y  no a d d i t i o n a l  in-  
formation i s  provided on t h a  u l t i m a t e  d i s p o s i t i o n  o f  t h e  wastes 
or any r e l a t e d  environment11 e f f e c t s .  I t  is  sugges t ed  t h a t  t h e  
statement s p e c i f y  t h e  k i n d s  of r a d i o n u c l i d e s ,  t h e i r  p h y s i c a l  
s ta tes ,  t h e i r  c o n c e n t r a t i o n s  , and t h e  e s t i m a t e d  t o t a l  volume of 
wastes dur ing  t h e  expec ted  l i f e  of t h e  r e a c t o r s .  I t  would ais0 
be  a d v i s a b l e  t o  d i s c u s s  F e d e r a l  and S t a t e  l i c e n s i n g  pi-ovis ions,  
c r i t e r i a ,  and r e s p o n s i b i l i t i e s  f o r  t h e  b u r i a l  s i t e  i n  connec- 
t i o n  wi th :  (1) i t s  hydro-geologic  s u i t a b i l i t y  t o  i so la te  s o l i d  
wastes o f  t h e  B e l l e f o n t e  t i uc l ea r  P l a n t  from t h e  b i o s p h e r e ;  ( 2 )  
s u r v e i l l a n c e  and mon i to r ing  of  t h e  d i s p o s a l  s i t e ;  and ( 3 )  any 
r emed ia l  o r  r e g u l a t o r y  a c t i o n s  t h a t  might be n e c e s s a r y  d u r i n g  
the p e r i o d  i n  which t h e  wastes w i l l  be hazardous.  

STRESSON M U N I C I P A L  XATER AND SEWAGE SYSTEMS 

We s u g g e s t  t h a t  t h e  f i n a l  s t a t e m e n t  shou ld  e v a l u a t e  a l l  effects 
t h a t  could be caused by t h e  u n t r e a t e d  sewage e f f l u e n t  from t h e  
proposed p o p u l a t i o n  i n c r e a s e ,  as t h i s  i s  a secondary effect  
caused  by t h i s  p r o j e c t .  

EFFECTS OF C O O L i N G  TOWER OPERATION 

It is e s t i m a t e d  on page 5-23 t h a t  t h e  amount o f  water c a r r i e d  
i n t o  the plume " w i l l  be  abou t  0.015 of t h e  c i r c u l a t i n g  water." 
I n  r e g a r d  t o  p rev ious  s t u d i e s  o f  t h e  effect  of sal t  d e p o s i t i o n  
on p l a n t s  and soil, it is s t a t e d  on page 5-20 t h a t  " t h e  
a b s o l u t e  amounts of  sa l t  under  c o n s i d e r a t i o n  i n  t h e  above 
mentioned s t u d i e s  are much g r e a t e r  t h a n  would be d e p o s i t e d  a t  
B e l l e f o n t e . "  However, t h e  amounts cons ide red  i n  t h e s e  s t u d i e s  
have n o t  been g i v e n ,  and no s p e c i f i c  estimate of the amount 
t h a t  would be  d e p o s i t e d  i n  t h e  v i c i n i t y  of t h e  B e l l e f o n t e  F l a n t  
is  f u r n i s h e d .  
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It is i n d i c a t e d  on page 8-14 that  "some chemical and/or  s a l t  
d e p o s i t i o n  and p o s s i b l y  heavy metal contaminat ion w i t h i n  
about  1 , 0 0 0  feet  of  t h e  cool ing  towers may occur." 
Consider ing t h e  500-foot h e i g h t  and 500-foot base d iameter  
of t h e  c o o l i n g  towers ,  it seems highly  u n l i k e l y  t h a t  t h e  
d i s t r i b u t i o n  of d e p o s i t e d  s a l t  would be l i m i t e d  t o  1,000 
feet from t h e  c o o l i n g  towers. 

TRANSMISSION LINES 

W e  sugges t  t h e  use of h e r b i c i d e s  should be r e s t r i c t e d  and 
suppor t  t h e  s t a f f  recommendations. 

AQUATIC ENVIRONMENT 

L i t t l e  in format ion  has  been provided on dredging of  t h e  in-  
take channel  o r  r e l a t e d  impacts.  For example, a l though t h e  
channel  would be dredged t o  a depth of about 30 f e e t ,  a 
wid th  of 2 5  f e e t ,  and a l e n g t h  of  perhaps 1,500 f e e t ,  no 
mention is  made of t h e  volume of dredging or  b l a s t i n g ,  t h e  
method o f  dredging or excavat ion ,  t h e  type  of material, or 
t h e  d i s p o s a l  of  t h e  s p o i l s .  
excavat ion  would be performed below t h e  water l i n e  i s  ev ident  
on f i g u r e  5.4. 
also e v i d e n t  on t h a t  map but  t h i s  excavat ion  and i t s  impact 
are not  d i s c u s s e d  i n  t h e  t e x t .  The only d i s c u s s i o n  of re- 
l a t e d  impacts  appears  t o  be a b r i e f  r e f e r e n c e  t o  " increased  
t u r b i d i t y  and s i l t a t i o n ,  as w e l l  as a l t e r a t i o n  o r  l o s s  of  
embayment , overbank , and channel reg ions  frorr c o n s t r u c t i o n  
a c t i v i t i e s "  'on page 6-4. I n  t h e  d i s c u s s i o n  of  unavoidable 
environmental  e f f e c t s  on pages 8-14 and 8-15, no mention has 
been made of t h e  dredged i n t a k e  channel ,  i n c l u d i n g  a l t e r a t i o n  
of t h e  l a k e s h o r e  and bottom, o r  t h e  impact of s p o i l  d i s p o s a l .  
We recommend t h a t  t h e  f i n a l  s ta tement  cons ider  t h e  omissions 
noted  above. 

F u r t h e r ,  t h e  p o t e n t i a l  problems of s i l t a t i o n  of  the i n t a k e  
channel  should  a l s o  be discusPed,  i n c l u d i n g  t h e  s t a b i l i t y  of 
i t s  s i d e  s l o p e s ,  t h e  form i n  which t h e  s l o p e s  would be graded 
and p r o t e c t e d  from e r o s i o n ,  and any o t h e r  r e l a t e d  impacts.  

If f i s h  entrapment  proves t o  be a problem a t  t h i s  p l a n t ,  i t  
may be f e a s i b l e  f o r  t h e  i n t a k e s  t o  be extended i n t o  t h e  main 
r e s e r v o i r .  

The f a c t  t h a t  c o n s i d e r a b l e  

An underwater t r e n c h  excavated i n  rock i s  

RADIOLOGICAL MONITORING 

The program d e s c r i b e d  i n  s e c t i o n  6 should  be expanded t o  
i n c l u d e  small game w i t h i n  t h e  p r o j e c t  area. 

PLANT ACCIDENTS I N V O L V I N G  RADIOACTIVE MATERIALS 

Discussion of a c c i d e n t  p r o b a b i l i t i e s  i s  pure ly  q u a l i t a t i v e ,  
and d i s c u s s i o n  of t h e  most s e r i o u s ,  Class 9,  a c c i d e n t s  is 
l imited l a r g e l y  t o  t h e  s ta tement  t h a t  they  are " s u f f i c i e n t l y  
mal l  i n  p r o b a b i l i t y  t h a t  t h e  environmental  r i s k  i s  extremely 
low." We cannot a g r e e  t h a t  environmental  r i s k  can be con- 
s i d e r e d  low simply because p r o b a b i l i t y  i s  low, but  w e  b e l i e v e  
t h a t  both t h e  p r o b a b i l i t y  and t h e  s e v e r i t y  of  t h e  a c c i d e n t  
must be cons idered  i n  e s t i m a t i n g  environmental  r i s k .  
n e i t h e r  o f  t h e s e  two f a c t o r s  have been q u a n t i t a t i v e l y  esti- 
mated as y e t ,  it i s  noted t h a t  "AEC i s  c u r r e n t l y  performing a 
s tudy  t o  assess these r i s k s  more q u a n t i r a t i v e l y "  and t h a t  
i n i t i a l  r e s u l t s  of  t h s  s tudy  are expected t o  be a v a i l a b l e  i n  
e a r l y  1 9 7 4  (p. 7-51. We a l s o  note  t h a t  s i m i l a r  parameters  
a s s o c i a t e d  with t h e  environmental  e f f e c t s  of  Class 9 a c c i d e n t s  
are not  eva lua ted .  Despi te  t h e  very low p r o b a b i l i t y ,  we be- 
l i e v e  t h a t  t h i s  in format ion  should be inc iuded  i n  t h e  f i n a l  
s ta tement .  

BIOCIDES 

We sugges t  t h a t  t he  recommended EPA d ischarge  s t a n d a r d s  f o r  
c h l o r i n e  be  a p p l i e d  t o  t h e  B e l l e f o n t e  p l a n t .  

UNAVOIDABLE ADVERSE ENVIRONMENTAL EFFECTS 

The f i r a l  s ta tement  should assess t h e  e f f e c t s  of d i scharg ing  
1 7 0 0  pounds of  chemicals  p e r  day on t h e  Tennessee R i v e r .  

RECREATION 

The s ta tement  c o n t a i n s  a n  i n c o n s i s t e a c y  regard ing  a proposed 
causeway a c r o s s  Town Creek embaymeni n o r t h e a s t  of t h e  p l a n t .  
I t  is  s t a t e d  on page 4-4 t h a t  several a r e a s  of t h e  embayment 
w i l l  be l o s t  t o  t h e  e a r t h e n  causeway. However, i t  had been 
s t a t e d  ea r l i e r  on page i v  t h a t  i s s u a n c e  of  a c o n s t r u c t i o n  
permit  would s t i p u l a t e  t h a t  " t h e  causeway a c r o s s  Town Creek 

Although 
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cmbayment s h a l l  no t  be cons t ruc ted .”  
access t o  t h e  400 t o  500 ac re s  of  land a t  t h e  end of t h e  
peninsula  on which t h e  Bel le fonte  P lan t  will be s i t e d  f o r  
r e c r e a t i o n  purposes i s  of p a r t i c u l a r  i n t e r e s t .  We suggest  
t h a t  t h e  a p p l i c a n t  and t h e  s taff  might cons ide r  t h e  
a l t e r n a t i v e  of an e leva ted  roadway t o  t h e  r e c r e a t i o n a l  s i t e .  
Such a roadway might be less c o s t l y  t o  cons t ruc t  and would 
cause less environmental  damage than  a causeway. However, 
w e  urge t h a t  pub l i c  r e c r e a t i o n  should be f u l l y  encouraged 
a t  t h i s  s i t e .  

The s t a f f  d e c i s i o n  t o  withhold a cons t ruc t ion  permit 
un le s s  t h e  causeway is  abandoned should be reexamined. Such 
reexamination should be postponed u n t i l  t h e  “ . . . s a fe ty  review 
of  t h e  d e t a i l e d  r e c r e a t i o n a l  plan” i s  conducted as ind ica t ed  
on page 9-28 .  I n  t h a t  regard ,  it would be appropr i a t e  f o r  t h e  
Department of t h e  I n t e r l o r  t o  p a r t i c i p a t e  i n  t h e  review of t h e  
r e c r e a t i o n  p lan .  I f  requested t o  do so, t h e  Bureau of Outdoor 
Recreat ion through i t s  Regional Off ice  i n  A t l a n t a ,  Georgia,  
would be p leased  t o  assist t h e  TVA i n  developing i t s  land use 
and/or  r e c r e a t i o n  p lan  for t he  Bel le fonte  s i t e .  

We hope t h e s e  comments w i l l  be h e l p f u l  t o  you i n  t h e  
p repa ra t ion  of t h e  f i n a l  s ta tement .  

We sugges t  t h a t  

S ince re ly  yours ,  

p--fx-+ 
Assistant Sec e t a r y  of t h e  I n  e r i o r  

Mx-. Daniel  R.  Muller 
AssistanY Di rec to r  f o r  Environmental 

D i rec to ra t e  of Licensing 
Atomic Energy Commission 
Washington, D. C. 2 0 5 4 5  

P r o  j ec t s 
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Mr. Gerald L. Dittman 
Dlreetorate of Llcenslng 
US. Atomic Znexxy Commission 
Washinqton, D.C. , 20545 

Dear Mr. Dittmmn: 

I am enclosing comenfs on the draft environmental statement reluted to the proposed 
Bellefonte Kuclear Plant. 
part of the material on this project and that a11 of my questions be uldvored and my 
comments discussed. 

I wish to request that my comants be made a permanent 

Sirceroly, 

Uf& 
(Dr.) 2owland E. B u m s  

Coamnts, Pax. 1, Rowhnd E. Burns 

pas* 1-1, Para. 3: It should bo stated whethor or not this refers t o  ~rosont cuatomors 
or customrs that will be attracted es a result Of p h n t  construction. 

Sam, para. 4: The current DES repets to onlv two units of the lrer6qeC nucloar plant 
construction along the Toaneosee River. 
80- exbnt, additive. 
of each plant. What Is requlred undor full dlsclosure apects of !'SPA Is a sinzlo 
lmpact statement assessing the Impact of all planned nuclear plants. 

It is apparent that a11 plant. are, to 
Thus, Indivldual EIS do not reflect the overall Impact 

Sam, para. 5: Tho proposed PacIlity will certainly aid the IndurtrlallsatIon referred 
to. Tho conversion OP crop lands to industrial lands must be evaluatod and shown 
to be desirable. 

Same, para. 6. The word ' w i l l '  In the first sentence assumes a revorable outcome of 
the plant froa the point of view of TVA. 
a flcsrant assumption. 

The AEC, as juror, should not make sucb 

Page I-?, para. 4: The question of whether or not TVA Is exempt from state rogulatlon 
Is currently unCer lltlgatlon. The statement made Is Invalld under such circumstances. 

Same, last para. Since the .neetin# referred to discussed, at least Indirectly, rhe 
expenditure of publlc funds It should have been announced so that Interesterl cltitens 
might attend. The reason that It was not announced should bo steted at th1s polnt. 

Faqe 2-7, oara. 2.6.1. The dlscusslon of ground water Is totally Inadequato. The rub- 
surface r f ~ ~ ~  to the depth of the worst credible accident Involving the reactcr 
s:.&uI' detailed. 

Frise I-", bra. 1. The radioisotopes which have been detected shot.ld be speclflc,iliy 
nazec' , 

Smaa, para. 3: Do the comunlties which are referenced have alternative water sup3lier 
In case of n TassIve accident at the nuclear plant? This point stould be discussed. 

Same. vera. 6; The total value of the comercia1 fishing and recreetional flshln!: 
shu i j  be evrluated. T h i s  loss of income must be considered as d posslbility 
In case IsotaDe leakage/ accident at the reactor site becomes a rcallty. 

Page 2-10, para. 2.7.4 As stated, attractd trafflc w i l l  be drawn Into the vicinlty of 
the redctor cumpiex. This traffic will produce air pollution. As you are vel1 
aware, recent couft decisions (YXDC VS.  E P I )  had held that existin: air canmt be 
degraded. How w I l l  th1s be taken into account vlth respect to attracted tra:flc? 

Sane, para. 2.7.5. Loss of Income to recreation must be accounted for + n  cases sinilar 

Pagn 

Pr. ,: 

to those discussed above for flshing. 

3-4, para. 3.2.3 The entIre conce;t of dumping radloactlve wastes into Cuntorsvllle 
must be justi€Ied. It Is stated that only sinall anounts of such wastes w l l l  \e 
dumped, but why shuuld any be dumped? 
of wastes hauled from the site. Why shculd these small anuunt of vastes nut also  
be carried away rather than dumped into the drinkinn water of the citlzens of th- 
area? 

4 - 1 ,  lest para. The actions that TVA will  be requlrd tu take t o  allevlate well- 
water problems should be deta!led. 

The ?Jn.nt okvluusly w i l l  bave larye q u m t i t i e s  
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Comonts, page 3, Rowland E. Burns 
5 prl*C tatad 

Comments, page 2, Kswland E. Surns 

page 0-2, para. 1. The possibility of total elimination of transmission lines via 
the conversion of the elctrlclty to gaseous hydrogen for later usage has not been 
considered. This would have the advantage of totally eliminating transmission 
lines and much of the subsequent environmental difficulties. 

Same, para. 3. A Specific section on the environmental effects of the listed herbicides 
should be given. Furthenore, open burnina is Illegal under Alabaxmalr poliution 
laws. I recommend that you deal with this point. 

Page 1-1, para. 1. The co-tcept of equating #accepthble' -31th 'lowest practicable' is 
not only an affront to the concept of a DES but, worse, an affront to losic as well. 

Page 4-6, paras. 4.3.2.2 and 4.3.2.3, commrison. The flnal sentence of the prior 
paragraph states that sinnificant adverse economic imoacts are not expected to 
result when construction is coaplete. Yet ths following para:raph states numerous 
new housin? units will have to be constructed In the vicinity. It Is apparent 
that these contradict each other. If local business men must Invest in houslng that 
will beco3e emoty this certainly is an adverse economic inpact. A simllar co,ment 
can be made about the required expansion of the school system which is hinted at 
on page 4-8. 

Paye 4-10, para. 1.9.3.3.  The alr deqradatcon In the vicinity of the plant Is not 
dlscussed. This must be accounted for. 

Page G-11, para. 1. It is an incredible colncldence that the sewa2e treatment capacity 
exactly met& the load. So coincidental that a misprint is suspected. 

Same, para. 4h5. The problem Is outlined but no solution Is suggested. What do ycu 

Page 

Page 

Page 

Intend to do about the waste sltuatlon? Simply pollute Guntersville? IC so, 
atata that you specifically Intend to allow raw sewwe to be dumped into the lake 
in order to facilitate plant construction. 

4-11, last line. 'Unacceptable' lmplies e value judgement and sliould be quantified. 

5-1, para. 1. It should be made clear whether or not the TARCOG plan was worked out 
before TVA proposed the Bellefonte site. It is well known that TARCOC and TVA 

P6ga 

P.50 

Page 

Page 

Page 

Page 

Pase 

5-9, para. 1. Only mobile forma of life are considered. I m b l l e  ones ahould be 
diecussed. furthermore, the c0mmer.t on radioactive decay Is out of context since 
the half-lives are very lonp in general. 

5-17, last sentence on the page. 

5-22, para, 5.4.1.1.3. IC the Paradiie, ky., plant !s to be used for purposes of 
comparison, then It )hould be wstaolished that the atmospheric condlt1or.s at that 
site are very simllar to those at the Scottsboro site. 

5-24, para. beglMina at the top of the page. An ecosystem simplificaticn is 
apparently being predicted. Is this vhat is truly expected? 

5-26, para. 5.4.2.1. The dtodqinq will result in siltation and spoil banks. The 
effects of this on the fish population should be discussed. 

5-28, para. 1. A discussion of measures to be taken if severe fish depopulation 
occurs should be given at this point. 

5-3s. para. 3. The seoaration distance between the nozzles that f s  required to 
prevent interaction . ~ f  the jets is not given. This distance could be wider then 
the river ChaMel, so the distance should be Rlven. 

What does 'as low as practicable' mean? 

Same, para. 6. The fate of the heated discharge can be oredi:ted by nunerical intr-ration 
of the standard equations of fluid mechanics, thoush the job is admittedly extensi\e. 
Even so, due to the importance of the result, this should be dope. 

Page 5-39, w.ra. 5.4.2.3.2 and 5.4.2.3.5. Typos. 

Page 5-41, last para. typo. 

Fage 5-42, para. above 94. This point must be resolved before even a DES is Issued. 

Page 5-43, para. 5.4.3. 
A full diffusion slmulatlon includlns stability class, inversion ceiling, etc., 
must be made. 

The Turner nomozrams are  far too crude to deal with thls matter. 

- ~. 
work hand-in-slove, so citlnq one of the pair to support the other is not a justification 
for either. 

5-2, para. 2. The surviving relacives of the people buried in the cemetaries may 
not be locatable. Plerse coment on ho* many relatives have been found, and how 
you expect to establish whether or not you ha4e located the nearest living relatlve. 

Page 5-44, top para. 'Acceptable' implies a value judgement. 

Page 7-5, para. 3. Will the developed infomation become a part of the EIS? 

Same, para, 4. '10 CFR Part ZO'shoulC be qiven In the DES for comparison purposes 

Same, para. 4. KO assurances of historic preservation are given. This is critical., 

Page 5-3, parayraps at top of page. 

Same. 

Thls contains a typographical error (typo). 

It should be stated whether or not the esthetic Impact is consldered'to be positive 
or negative. 

Page 5 - t ,  paraqragh which is labeled by the number '2 ' .  Is it claimed that thls vi11 
be true (1.e.. na violation) during construction? 

Pase 5-5, second para. from the bottom. Pow do you knov that the lntent of tho rtandard 
lr met? Is this a valuo judgement? 

Pago S-7, para. 5.3.1.1. The phraso 'genorally agroed' is too vaguo'to ba acoptablo. 
A spoctnan of opinlons should be presented. 

€or readers which do not have it available. 

Page 7-6, section 7.2. Theft and sabotage are not discussed. They should be. (Jack 
Anderson has m n y  intereotlng coxnents on thls point.) 

Page 8-3, para. 3. Rave tho ne\ cutbacks in the usase of electric current due to the 
energy crisis been figured Into the growth rate estimates? 

Page 8-5, para. 8.1.2. The AEC has often been accused of beins both the salerman and 
promoter of nuclear power. 
for the final product. The conflict of interest is thus at three lovels. The 
AEC cdn bulld their endre via approval Of this plant. 
whore  Interest prevalls, honor Calls. 

But in this case the A X  is also to be the customer 

It is t r u l y  s r l d  that 
The feodbaclt liops are apparent. 

Pago 8-7, para. 3. Tho 'olasticltier' rofrrred to should 5c quntifico. 



C m n t s ,  paso 4, lowland E. S u m s  

?NO 8-16. pan. 4.3.3.2. Typo. 

S a w ,  prra. 5.3.3.3. Ploaso oxplain why nucloar reactors wear out. 

P.30 8-17. ::tUWrOU8 typos. 

Pago 9-1, lost p.n. TVA i s  statod to delire  8 r o s e ~ o  Of 2@%. IS this deslra juStifiaSl~? 
Also, ty?.). 

Pago 9-2, last pra.  Tho state-nt that tho onvimn?nental impacts and cvnprratlve 
oconoeicr uere not investi?atrd by the s:aff is totally Inadequate. 

Tab10 9.2 Typo. 

Paye 9-1n. -'.e stotz!eent tkat a coal fired olant would ?rc:Jucc a lor-e snoke p1u:ne Is 
unfair. This would be illegoi under Alabaa Law. 

Pago 9-19. A -1arin.: orror occurs here in co?tparisoa with para. 11.2.1. In the Cu i-... er 
case you a r w o  that $5 aillion is oicni.ficant, yet in the latter casa you a r w e  t h t  
$211 nillion are ossentially inciwii!cant. ihls inconsistency is absurd. 

P8go 2-21, para. 6. Typo 

Paqe 9-25, para. 2. A value judm-nent 1s -de. 

Pa10 9-27, wra. 2. The Interacttun of this material with the non-denrodation ru1in:s 
should bo discussod. 

Pago 9-28. para. 2. Tho StaccrCct *It has beon stated' is a total brebch of scientific 
tradition without a reference. It is unuorthy of an nrsanitation such as tho 
Atoilc Enercy Comlsslon. 

Sme, ;w"-. ?. 'here is an i3pllcit assunption of the qrowth ethic. If you wish to assume 
this, ostablish that It is worthwhile. 

S a m ,  para. 4. Tho sentence which be.rin8 'Perhaps an acceleration....* should be renoved. 
I f  it is (I perhaps, it is also a 'so wbt?'. 

P-0 9-29, para. 9.2.6. P m  can a DES possibly be issued with a question of this sort 
unresolved? TVA must choose their method before any evaluation can be made. 

rap. 10-1 para. 4. Tho concoot of intarnal and extornal costs should be more detailed. 

S.n,para. 6. Tho concoptr of noar term condtment VS. non-devolopmnt discusslon is 
probably true, but is this intended to bo a justification for the current work? 

S8-, last par.. I must bo notod that tho two 'advantauas* which are listed as benofits 
f r o m  tho plant MY woll "0 contradictory. I f  tho annual production of electricity 
hrults in  grovth, tho tho addod rol!ablllty of tho systom duo to rosomo will be 
lost. 

Pago 10-6, paras. 10.2.6.2 and IC.2.k.3. In tl-ere pmaaraphs are listed 'veduer' of visits. 
Ploaso oxplain how thoso values woro dorived, wha recieves the value, and wi-a pays 
th. valu.. 

Pago 10-8, pnra. 5. The discussion of shlftinr: wvrk forces is interestinp. Two .Joints 
should bo mado, howevor. First of a l l ,  1: is not clear if only union w r k e r s  will 
bo omployed on tbe project and this should be nad.? clear. 
is in  order 8-t whc? will happon to familios who tuvo been accustod to an 

Secondly, $0,- discussion 



o n b c o d  atandard of l iv lng  whon tho plant  i a  completed. 

S a n e  Tho statomnt that a 1arg.r Pmss msional  and IUtiOn.1 product w i l l  r e s u l t ,  i f  t rue,  
bog. tho qucation. 
.I.ASUro Of tho hor l th  Of the  MtiOn. For example, d i r e c t  conversion of Ycarce r a w  
r t o r l a 1  t o  garbaqo would increaso t h e  GYP. The mom accep:ed f l s u r e  of morlt 1s 
tho not economic worth or a project. Tho e n t i r e  project  should be  based on the 
caneopt of an onhancud qual i ty  of l i f e .  

G.noraP eommnt on t h e  cost t o  bonefi t  ra t ion  calculations. This sec t ion  of tho  DES 
la  vary q u a l l t a t l v a  and, ul t imately resolves  down t o  a slmple opinion. 
ation of t h i a  sec t ion  uf t h e  report  must bo mado. 

Pa80 11-8, para. 11.4.8. 

Yost modern econovlsts no Ionper grant that SSP Is A vallr; 

A r lsorous quant i f ic-  

You I l a t  tho plutonlum f r o m  l l q h t  water reac tors  a s  an asset 
ainco t h l a  Is t o  bo tho f u e l  for t h e  breeder reactor .  
discussion about t h e  racovery of plutonium from t h e  f l s t i o n  wastes should be made. ;he 
oatlamtor t h a t  I have aeon indicato that mch of the  plutonium rear ins  In the  wastes. 
Furthormoro, a discusalon of whether or not a11 of t h e  produced plutonium isotopes 
u n  bo ao used 1s In order. 

I f  you wish t o  so list i t ,  a 

GOMr.1 cOlannts about th. ovora11 DES. 

1. One of the prim object ions t o  flsslon plants  l o  that tho money that is belnq spent on 
such f a c l l i t i o s  1s bolnq withdrawn from research on fusion reactions. I t  should b e  
just1Ci.d t h a t  i t  is Of more benefi t  t o  t h e  country, i n  the  lone tem, t o  S D m d  ?me': 
en flsslon plants  than I t  would be t o  saend the  money on fusion research. 

20 Tho moat sovom onvimnmental imact of the  e n t i r e  plant is not l isted,  na-ely t h e  moqXh 
that tho  a v d h b l l i t y  OE t h i s  power Will b r i m  t o  t h e  resion. I have personally 
resoarchod tho r o a u l t s  tha t  can be expected In a c i t y  as t h e  oooulation grows. I 
roquoat tho r igh t  t o  present t h i s  datk t o  the  ASC and/or TVA In a presentat ion f a n  
and thus have these r e s u l t s  Included In t h e  overa l l  EIS. Slnce not a11 of the  results 
of growth would bo sobn a t  dosirable  by a reasonable person, t h e  negative aspects 
of growth m a t  bo addmsaed. 

3. Tho Trojan nucloar plant  near POrtlAnd, Oregon is protocted by a high cralt IS A aafoeuard 
Po discussion of such A h i g h  wall In cas0 dun .  upatmam from t h i s  t h i s  plant collapse. 

l a  lncludod In tho  DES. J u s t i f i c a t i o n  f o r  t h i a  omisaion should be given. 

6. Tho DES l a  ovorly qua l i ta t ive .  Many of tho values i n  t h i s  report- could be quant i f ied 
to  apoci f lc  numbers instead of simply stated. 
t h i s  point of v t w .  
bo given. 

Tho report should be rowri t ten fro3 
I n  evary caao t o h r o n c o  limits on t h e  n u m r i c a l  valuos should 

5. No dlacuaslon of tho u1Cimto fat. of tho westes gonoratod by tho reac tor  Is given. 
I t  l a  o a s i l y  soon that tho f i s s i o n  product waatos a n  tho r e s u l t  of t h i s  reac tor  
eporatina, a t  t h l s  sit., yot t h y  are simply dismissed v i a  truckinq 'away'. 
obviously a pert of tho environmental impact of tho plant...tbc envlr@nmental Im-mct 
l a  not limited t o  tho Bellefont. land. per so. 11 aafe method O f  dhpoSA1 of tho 
m a t o s  m a t  bo w t l l n e d .  

This i o  



STATE OF TENNIBSEE 
OFFICE OF URBAN AND FEDERAL AFFAIR3 

AWORIW JACUSON srma occica BUILOINO 

March 25..1974 

SUITL tstt  

LUIHVILL. n?l* 

Mr. Daniel R .  Muller, Assistant Director 

Directorate of Licensing 
U .  S. Atomic Energy Comrrission 
Washington, 0. C.  20545 

for Environmerltal Projects 
50-438 
50-439 

Re: Environmental Impact Statement by 
the U. S.  Atomic Energy Commission 
Related to Proposed TVA 
Bellefonte Nuclear Plant 

Dear Mr. h:uller: 

In conformance with guideline procedures stipulated in OMR Circular A-95 
and in accot dance with the Governor's Executive Order 6,  desiynating the Office 
Of Urban and Federal Affairs as the State Clearinghouse for Federal grant p r o g r m s ,  
we have reviewed your draft environmental statement on the above mentioned 
proposed project (Jackson County, Alabama, 43 miles  upstream of Cuntersville Dam 
in Guntersville Reservoir]. 

Our evaluation of submitted materials identified no conflicts with existing or  
planned State activities. However, we a r e  attaching comments received from the 
Tennessee Department of Public Health concerning several inaccuracies and 
discrepancies referred to the statemen! as they relate to local environmental 
effects. We enccuraqe you to consider these conimenls prior to finalization of 
the statement to inL,ure accuracy and consistcncy. 

If our office. as the State Clearinghouse, can be of further assistance, please 
do not hesitate to contact us. 

Sincerely, 

Grant Review Coordinator 

. DEPARTMENT OC PUBLIC HEALTH 

CORRESPCNCLNCE 

OATOX March 10, 1974 

TO: David Booth 

m O M r  B i l l  Graham 

SUWECTa L I 

As r e q u i s t e d  i n  yo' ir  msno dat-d Fabruary 11, 1 9 7 4 ,  t he  
fol lowing w i l l  d e t a i l  o a r  coaments on t h e  Draf t  EnvironTantal  
Statement as prepar-d by :EC on Be l l e fon te  Nuclear P l a n t .  

1. Page 5-11 

We ques t ion  t h e  s t a t e n e n t  fojiiid i n  paragraph 1, "%so? 
upon our  e v a l u a t i o n ,  t h e  r a d i o a c t i v i t y  i n  t h e  l i q u i d  
e f f l u e n t  f r o ?  u n i t s  1 and 2 exc lus ive  of tr i t imin will 
he less than  5 c u r i ? s / y e a r  ..." Table 3.2 on pag? 2 
shcws t h a t  t h e  c a l c u l a t e d  anngal radionucl ida r e l e a s -  
i n  l i q u i d  wasto,  per u n i t ,  exc lus ive  of t r i t iu? t c  
be 0.1 C i / y r .  Plso t h i s  f i g u r e  of 0 . 1  C i / y r  was ncr- 
malized froa 9.03 Ci/yr gn p q - .  3 - 3 .  Z . i z ,  :?.: KC<;..: 
e f f l u e n t  from both u n i t s  a s  der ived f r o n  Tabl? 3 .2  eciual 
0.2 C i / y r .  Our  q x s t i o n  i s  t h i j .  Why o v e r s t a t ?  t h e  
problen by saying t h a t  tho e f f l u e n t  re l2ase will ba 
less than  5 C i / y r  when i t  w i l l  a c t u a l l y  be less t h i n  
1 Ci/yr? 

2.  Page 3-15 Table 3.3 

'r# ! 

It was imposslbl: for us t o  c-t-rmine f r o n  t d b l z  3 . 3  t t ?  
c a l c u l a t e d  annual r e l e a s e  cf r ad ioac t  i v ?  nater idi ls  i n  
gaseous e f f l u s n t s  a s  many c ?  tha t o r a l s  shown ap;?al- t o  
be g r o s s l y  i n c o r r e c t .  Th? ?3st apparent- i naccuraz i c s  a r ?  
n0ti.d i n  thz folloc!irig: 

T o t a l  f o r  Kr-85 

Total f o r  a u x i l i a r y  600 
T o t a l  f o r  a i r  e j e c t o r  603  

1 . 8  x l o 5  
T o t a l  f o r  Xe-133 1.3  103  

1 2 2  
127 

-I*, 
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DATE: 

TO; 

FFiOM: 

SUEJECT: - 2 -  

3. ?age 3-14 

There is ccns ide rab le  d i f f e r e n c e  i n  $32 and WA e s t i m a t e s  
of s o i i d  '.vast2 t3 he shippsd frcr? th -  r e i c t o r  s i t e  each 
yea r .  

i.iis;. dr)  
Sper.t r s s iE  Evaporator  bottoms waste 

T V A  e s t i a a t e  3103 ft3 1920 f t 3  4990 f t 3  
PEC e s t i m a t e  4003 f t 3  2941 f t 3  8820 f t 3  

Plso large d i f f e r e n c e s  a r e  noted beti:2?n FEC and TVA e s t i v a t e s  
of c u r i a s c 2  n a t a r i a l  l eav ing  t h e  plar, t  as ,o l id  wuste each y+.ir. 

Spent r e s i n s  Evaporator  bottoms Misc. d r y  
waste  

TVA e s t i m a t e  1550 C i /y r  69 C i / y r  50 C i / y r  
AEC est inate .*  10,000 C i / y r  890 C i / y r  5 C i / y r  

* A f t e r  180 days decay 

No exp lana t ion  i s  given f o r  t h s  wide v a r i a t i o n s  i n  estimates. 
As can be noted some of t he  v a r i a t i o n s  a r e  extremely large. 

i F i Z T l 4 .  Page 5-7 

Under S ? c t i o n  5.3.1.2 r e fe rencp  i s  made t o  Sec t ion  3.5 "The b a s i s  
for t h e s e  va lues  is d i scussed  i n  S e c t i c n  3.5". 
be no s a c t i o n  3.5 i n  t h i s  d o c u w n t .  

There appears t o  

db  

B.G. 

#..I.* .,.... 
Vmmo..... I-- NW 
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March 25, 197& 81 
Mxon Springs, Tennessee 37057 

Deputy Director  for Reactor Projects  

U. S. Atomic Znerqy Commission 

Dear S i r :  

M r e c t o r a t e  of 1,icenslng &0-(138 
'idshineton, D. C. 205bS 3 0 - 4 3 9  

. ._ 
Fare Tm 

. . ,Deant i  M r e c t o r  for !?extor  Pro jec ts  
';, . '\, 3i rch  25, 1975 .. . 
i';. , f y 

. I  - .  
a ' ?!3 cnt ry  has been nade t o  indic'3te vhat benef i t s  czuld accrue to  t!ie n a t i m  f ro?  =?..e 
. usc of feh-31  funAs f o r  acsi1isiti.m 0;' land, c:' coastruct ion rnd c p e x - i i m  of a 

'. nuclear  f o c i l i v j  a t  Dellsi^onte f o r  lF-kte,l use i n  a srnll  f r a c t i o n  ol" :he n a t i w ' s  
qebyraphic aFea. :!o ent ry  his been nark XI in,A.cnte t h a t  t h e  u t i l i t y  has invosti;:rc< 
tile cse of i t s  2 , 0 W , U O U  acres fo r  a ncclear f a c i l i t y  i n  place of t h e  Frlvstely a:;nx 
and not  r e a d i l y  avai1a:Jle 3 e l k f o r i t e  s i h .  

. . .-, 
We have been asked t o  connent on t h e  !)raft Environmental i t a tenent  re la ted  '3 the 
proposed Se l le lonte  Eluclear Plant recorended  by t h a  Ternessee 7alie;r .ixtc;:lty. 
After examination of t h e  statement w e  have conclu.:ed t h a t  t h e  neod Tor t n e  r.3cAear 
e l e c t r i c  generating f a c i l i t y  has been overest iadted by t h e  u t i l i t y ,  i n  t k e x  par t ic . :Lrs .  

NO ent ry  has  been made t o  ind ica te  t h a t  tho u t i l i t y  has-reassessed t h e  pc-;'.h or' 
e l e c t r i c i t y  consu-.ption i n  t h e  region s ince t h e  augnentaticn of a na:icnni r z i i c y  
of energy conservation i n  :!ovenber 1173. 20 enwy has been nade t o  Incrcazo tr.ct 
TVA has reassessed t h e  need for t h e  7el lefonte  n:?ieul';ur'3L acreafe t o  re:z:n i n  
farm production auring t h e  next i n ~ e d i a t e  years t o  aver t  a p e n & ? g  :cod c r i r i s  i n  
t h e  na t ion  and elsewhere. Iio ent ry  has bcen matic t o  i n d i c a t e  t h i i t  cke utili-.;T has 
made a n  effort  t r  revise i t s  r a t e  s t ruc ture  so as t o  encouraee a cecrease Ln ?iactris:ty 
consumption by l a r g e  i n d u s t r i a l  us+'-s thereby decreasing t h e  need for  atci:l:rel eAsc: rx  
generation. ;io ent ry  has been ma,--e m i i c a t i n g  t h a t  t h e  u t i l i t y  t a n  -Ace B n  ? i h r t  :? 

revise i t s  r a t e  s t n c t u r e  as t o  reduce need f o r  i1ea-q. use of e1ecfricit:r 2: ;.zk 2 - 2  
times Sjr charzing a hil;her r a t e  for  e i e c t r i c i z y  use at t?,ose tir.os 2 f  :%:I sr' t':c 
x e k .  >'o e n t r y  h?? hean n i 5 e  in+ic,itiny tt?t t h r  i i t i l i t - 7  h?s rs.!e an el'ferc $ 3  rc<.:-? 
r a t h e r  than increase  i t s  rsserve nargin !y a Fro::" of intensive insccctl::: an6 ni i i? . -  

tenance of i t s  ex is t ing  e l e c t r i c  neneratin[y f a c i l i t i e s .  

NJr entl*j has Seen made t o  ind ica te  t h a t  t h e  u t i ' i t g  ha; reassessed its pss '_r im i n  : .s 
nuclear e l e c t r i c  g?neriiti?.g f i e l d  ba-ed on t h e  rccurrin!: f a i l x e s  zf l;s Y::::X L'L:: ..::y 
a t  3ro:ms ?erry, recent ly  ca:isin.: a ;-.~rtdoi.n cf  t h c  f a c i l i t y  i n  a se r iEs  ,c< -1:~ ri: 
f a i l u r e s  within t h e  r a s t  few nonths of t i a t  f a c i l i t y ,  t h e  doubling cf oo?s--::tion :.:.j 
other  Costs a t  its on-goinp ,:at',s r)ar an? 3eouoyah f a c i l i t i e s ,  an4 a -ro;$-i:: r.3ticr.e: 
unease concerning t h e  waste, transporta:im, operation, and c o n s ? r x t i c n  :I' ::.xlea;- 
e l e c t r i c  f a c i l i t i e s .  ;Io entry has been %de t o  indicate  t h e  utili::. -.as s~-:!o::lc 
t h a t  u r a n i w  suppl ies  ava i lab le  t o  it, accoruinf: t c  an Atonic Lnerzy CcrLss icn  sty. 
of 197L, a t  cur ren t ly  econonically a f t r a c f i v e  prices, w i l l  cease t o  exLst :--i??- ti:? 
l i f e  of t h e  projected f a c i l i t y .  
f i t s  from t h e  3e i le fonte  f a c i l i t y  i n  te rns  of ava i lah le  FO':X f o r  cc::c~-.r;F:n. 
system operates  p r i n a r i l y  and bas ica l ly ,  a l l  eur!imisms t o  the  con:r;rjr, ir. :-e st.i:c 
of Tennessee and f r i n c e  a reas  of s e r v e r a l  neizhboring s t a t e s .  Ihepe is nc in?icat izr ,  
t h a t  t h e  u t i l i t y  h a s  made any e f f o r t  t o  j u s t i f y  i t s  e l e c t r i c  gsnrrAticn ~ x c b a l  :<:?. 

&suaing t rLat  e x 2  oi :?:'en ri-.L-.r.s 
of t h e  na t ion  acquires  an even & a r e  of t h e  projected lb n i l l i o n  (*.'. 3 ,  :er.xs, l?:.::, 
t h e  South could expect an increase of 2 n i l l i o n  individuals  over 2Lg.x t: e1wen s:d:es. 
The u t i l i t y  has made no en t ry  t o  icd ica ta  what port ion of t h a t  i n c x a s e d  FrFuletion I t  
plans t o  serve nor t h e  necessi ty  f 3 r  t h e  addi t ion  of t h i r t e e n  nuclear e l e c r r i c  ry.zrL:inz 
f a c i l i t i e s  t o  serve it nor s p a c i f i c a l l y  b;i?at par t  t h e  Sel!nfor.te r r - r s s e d  : ? e 2 5 ~ : :  : '? ' :-o 
serve of t h a t  narrow pop'alation increase. >.t present t h e  -at i l i t : r  i s  t t e  . . :XL?~S : . . - :e$- ,  
suppl ier  of e l e c t r i c i t y  i n  an a rea  consukng less t h a t  71 of the  na+, icn ls  C ~ C C L ? ~ C L + - ~ .  

It i s  questionabls i h a t  t h e  T:.; syste:: cII cjtai:. zrne- 
Ti i s  

project ion of population f igures  for the  fu ture .  

. .  

Southern Confcrs' i o n  of COI -ern& Citlzi.r,s 
\ 
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ORNBD-P 

DEPARTMENT OF THE ARMY 
WMNVILLC DISTRICT. COR- 01 cmalmccns 

P. e. so. a070 

WUNVILLL TSNN-IC ~7.0.  

25 March 1974 

Ur. Daniel R. Muller, Assistant Director  

Di rec tora te  of Licensing 
United S t a t e s  Atomic Energy Commission 
WashMtoa,  D. C. 20545 

f o r  E n V i ~ O n " t 8 1  Pro jec ts  

Dear Mr. Muller: 

Reference i s  made t o  your l e t t e r  of 1 February 1974, forwarding the 
Draft Environmental Impact Statement, Bel lefonte  Nuclear Plant ,  
Tennessee Valley Authority, Docket Nos. 50-438 and 50-439. 

We h8Ve reviewed t h e  statement and have no comneats t o  o f f e r ;  the  
opportuni ty  is appreciated. 

Sincerely yours, 

Chief, Engineering Division 

2530 

AN EQUAL OPPORTUNITY EMPLOYER 
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Two Groups Charge'TVA'Influence' by Aiding Backersof Dams 
t!nL an agency supported by 
public iwds  was warkine 
bchind the scenes to 's:xk 
the deck' by inflricncin; the 
expreision of public opinion 
at a rupposedly oprn hearing." 
said Bill Ri:~?c*ll; furm:.r 
TCISP president. 

An i n l cmd  TV.4 memoran- 
tliim - wittcn two mocrhs 
bclore the Auqi:st 147: public 
hearing - intlica!rd that lhe 
TV.4 Difice of Trrbutxy Area 
3evc!op!xelrt nas uorhing to 
8ss;jt opponcnts O I  en. 
virormentelisfs. 

The June 11. 1911. memo 
N.~< filcd rrcentlv as an ex- 
h:btt in a fcdcral court lawsuit 

chn!lenging thc ader,iiacy of 
TV.\'s envirunmrm!il rmpact 
statement for the dams. Tho 
ducument was not brou:l!t.out 
in open COUR, but i t  read 
in part: 

"TIIE OFFICE of Tributary 
Area DFveloplncnt uill dijeiiss 
apprdpri:tte techiiiqiics aiid in. 
forrr.atior. to t*, supplied to 
orCmimtions in the Lpwr 
Diick River area fur we in 
cooih.itlin$ elfarts of sc-callcd 
wilderness p r e I c r v il t i o n 
groups apposed io the Duck 
R i l w  Pro jc ct ." 

A TVA spokcsmnn said 
Thur:d:ry b DrO-dam it- 

l o m ~ t i o n  \vas provided to 
devclopmcnt groups b c f m  the 
public herri?g and eddsd lhlt 
"in m y  kind oi a controversial 
projcct. svc arc. of cuurw, 
goiiq to cYplaiia \ihy TVh 
thinks it n:>kcs sense to do 
sumelhint." 

Jtihnita C-init, TSR6 prcsi- 
dent. said yrztwddy i c  
N~sirvrllc tke TVA appntenrl? 
avzs prcji:?:ccd siiico i t 
a:s;sled o p p m t a  of praacr- 
vation poui,: b d w e  Iroldinj 
the hearin6 to obtain citizeru 
commcats. 

dccidc - prejudicially, in my 
'TOR A M '  AGENCY to 

Viicr.:nmtal stalerrm! et! i d  
.Ian. 18, in V;;nsi:errer birt 
US. Dist. Cwrt J,,id;c CI.2 
Sccse has not niled in 
case. Tlic p1xrt:ff ~ 3 %  the 
Duck R i v e r Prcscri;lim 
Assxiation. 
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TVA 3cored 
TVXt Duck River Project 

was recently ordwed halted 
by 0.5. Ilibtriet Court JudCz 

.Charles Neese. after it was 
deilwnrtratcd 1hJL this project 
brs been clotiird . . . in 

&I .b9,,,l 3,..1 ,- 

l k o  suppresrioii of infurma- 
tioii about the S4.6 inillion an- 
nudl loss in a~ricul tural  bcna- 
fits. information provided 
lhem by their o%n apricul- 
tural esperts. smacks of the 
same t)pa of menlalily which 
has brcuglit us \VaterEate. 
Contrary to uha l  maay 
people have been led lo be- 
lieve. the project . will 
senerate no hydroelectric 
power whatsoever. The pro: 
jected benefits of the project 
are  c;rleu:dzd wiih p ~ p u ! . ~ t ~  
figures which TV.Vs OWR ex. 
perts subsequen:ly revised 
downuard drastically. buf the 
benefits urre rimer recal- 
culated ubiiig the more realir- 
tic populaticn figures. The 
data on mdustrnl effluents 
were copied (incorrectly) 
from a state report prepared 
in antl now completely 
out of date. Rccrra1ion:rl 
brnefits were syrternatically 
falsified. Relocation cojts of 
the project were not included 
as a part of the total cost, 
and the discount rale 
assumed is so ridiruloubly 
low .that no one could coil- 
ceivably borrow money at 
l i .  .a r>x* 

In teslimony given under 
oath and not refuted by TV.4. 
Y was demonstraled in 
Federal Diatrict Court that 
financirlly this proirct is a 
big. fat loser; that it is 
anolher ooe of these ill-plan- 
ned pork-barrel' projects 
which wade our resources, 
ruin our economy with infla- 
tion, and saddle us with 
drbls. . . This; deliberate and 
blatniit attempt to mislead 
the pcople of Tennessee about 
the Duck River Proiect i i  
mescuarble; (;\librev) \ V . i u  
and (Lvnn) Scchrr brvr! 

h'a;lsltville 
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!k. Daniel R .  Yul2er 
Assis tant  Director  f o r  

b v i r o n n e n t a l  Pro jec ts  
Directorate  of Licensinq 
U.S. Atomic Energy Comission 
Washington, D. C . 20545 

March 27. 1974 

5 0 - 4 3 8  

5 0 - 4 3 9  

Dear Mr. Muller: 

"he lVA s t a f f  has reviewed t h e  AX d r a f t  envi romenta l  statement 
t ransmit ted by Willizn 11. ilecan's le t ter  of February 5,  1974, t o  
James E. Uztson. 
considerat ion.  

These comxents have been r e s t r i c t e d  t o  four  t o u i c a l  areas: 
construct ion of t h e  access road across  Town Creek v i a  CRuSeUay, 
f i s h e r i e s  inves t iue t ions ,  t ransniss ion  l i n e  construct ion and 
maintenance methods, and cont ro l  of o n s i t e  construct ion act i - r i -  
t ies .  These corr.cnts are incl:ided as enclosures 1-11. Additiona? 
comments of  a mir.or n0.tu-e ha-:e been i d e n t i f i e d  and will be 
discussed w i t h  t h e  l r zC staff on an infornal  basis .  

The enclosed connents a r e  offerod f o r  A X ' S  

Very t ruly.  yours, 

L J. E. Ci l le land 
Assis tant  t o  t h e  ManaRer of Power 

Enclosures 

RiCLOSCIRE 1 

Construction of  Access Roed Aeross Tom Craek v i c  Causewa? 

TVA considered two loca t ions  for roed access t o  t h e  Bel lefonte  IIuclesr P lan t  
r i te i n  t h e  e a r l y  planninq s tsqes .  
road t h a t  ?asses throslsh o ld  town 3e l le fonte  near t h e  p lan t  site. '=he other  
required construct ion of  a new roed tht would cross  Tom Creek ( v l a  a 
causevgy) t o  t h e  end of  t h e  peninsula. 

The e x i s t i n k  county road would need t o  be upgreded t o  urovide pemanent 
access  t o  t h e  site. 
which was l i s e e d  i n  t h e  Stetevlde P1.i~. of E i s t o r i c  ?reser-:-tion 
and vas being processed for nozination t o  t h e  .;EIimRl 3 e a i s t e r  of :istorice?. - Places. 
e q u i p e n t )  t h a t  would use t h i s  r o u t e  i f  it were t h e  only  access  t o  t h e  s i te  
M u l d  probably cause core  rauid de te r iora t ion  of t h e  a l ready d e t e r i o r s t e d  
s t r u c t u r e s  of  poss ib le  h i s t o r i c  s icn i f icance  i n  t h e  townsite. %e roe3 
across Tom Creek e r b a p e n t ,  a f t e r  construct ion,  would al low t h e  heavy 
t raff ic  t o  avoid t h e  Fnl lefonte  townsite. T h i s  access would elso allov 
developnent of c p p r o r i i a t e l y  500 acres  of lecd  on t h e  t i p  of t h e  peninsula 
for publ ic  use,  as w e l l  a s  reduce t r a f f i c  congestion d v i n q  ccnstruct ion.  

R io r  t o  A E C ' s  i s sua ize  of  t h e i r  & e f t  environmental statement f o r  t h e  
Bel lefonte  p r o j e c t ,  recrea t iona l  use of  t h e  yrn insu ls  was unsDecif ie i ;  
therefore, few b e n e f i t s  on t h e  recreet-onal  use of  t h e  uenj i su la  were 
a v a i l a b l e  f o r  considerat ion.  The &C s t a f f  states tha.; tLe aal ls t ic  L-oacts 
assoc ia ted  with construct ion of t h e  causeway w u l d  be lndes i r sb le  aut 
acceptable  and concludes t h a t ,  on balance, t h e  causeway s h o d &  not be 
constructed.  
preserved as a w i l f l i f e  region. 

Recently, t h e  addi t iona l  i n f o n a t i o n  given below has been develoDed i n  
r e l a t i o n  t o  t h e  causeway and the  a l t e r n a t e  route ,  recrea t ion  Cev.rlonient 
on t h e  peninsula, and its c o m w t i b i l i t y  with w i l d l i f e  uses  of  t h e  peninsula. 

ThC natural f low nattern i n  Town Creek c o n s i s t s  p r i a a y i l y  of  runoff ?loving 
into Guntersv i l le  f ro7  a s-1 drainaxe area of 0.43 square nile.  
average runoff flow A C  est in&ed t o  be 5 cfs .  
causevay w i l l  not a l t e r  sbe nagnitude of the  ne t  flow i n  t h e  creek. 
the immediate v i c i n i t y  of t h e  ccusebay t h e r e  w i l l  be a l o c a l  i n c r e r s e  i n  
water v e l o c i t y  as t h e  flow passes  through t h e  box culver t s .  For art average 
runoff t h e  ve loc i ty  i n  t h e  c u l v e r t s  is e s t h a t e d  t o  he only 0.033 f t / s c c .  
Changes i n  t h e  t ransuor t  nad deposi t ion of sediment may also resU15, but  
only i n  t h e  innedia te  v i c i n i t y  of t h e  causeway. Sedinontation i n  t h e  c reek  
upstream fron  t h e  causeway w i l l  not be general ly  increased. 

One loca t ion  u t i l i z e d  t h e  e x i s t i n g  county 

Also, it pcssed t h r o w n  t h e  old Bellefonte  t o L r s i t e  

The voluoe of heavy t r a f f i c  (e.&., de l ivery  t rucks  ana cozstructio:! 

The A X  staff also indica tes  t h a t  t h e  peninsula should be 

The 
The construct ion of t h e  

In 
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Thc BeUefonte  t r a c t  is *.portant to  rccreetion d e v e l o p e n t  on h t e r s v i U . e  
U e  f o r  s e v e r a l  reasons: 

1. 

2. 

3. 

Althou,-h =xch of t h e  u m t r  m y t i o n  o i  t h e  r e s e r v o i r  is i n  TVA ovnersnip 
it is genera l ly  i n  narroy stri?!s vhich l i n i t  &welo-ent. 
side of t h e  reservoi r  bor.!us 3h8 Send ?!ount.zin esca.$yr.ent. is cxtrc.eLy 
ste-3, a:.: 122::s r c91  i ccess .  T."..t? zor:?. sir? of :>.e res5r:'uir :x texs  
i n t o  :>e 5est.l:; slopiai; t o  f la t  vs1lc:r a r e s ,  m d  t k  lands  acqi i red  5g 
T V A  are subje i t  t o  flsodina. 
Str.$e of A.labez.r as wildl ice  n s n a z e e n t  &-e=. Addition of  t h e  3elle- 
f o n t e  t r e c t  t o  the  public 1sr.Z hase an2 d e v e l o r 2 n t  of t k e  t i p  of t h e  
peninsula  f o r  ?lJblic r e c r e l t i o n  would be a s i g n i f i c a n t  increase  i n  
upper Guntersv i l le  iakr. recrea t ion  ospor tuni t ies .  

Recreatio>:nl dc-reloment on Cuntersv i l le  has been t r a d i t i o n a l l y  con- 
c e n t r i t e d  a t  t t e  enC of t h e  lL<e ne%-est t t e  C m  nnd t h e  c i t y  ui 
Guntersvi l . l r .  Future  q " , h  of o ther  ?oDu.la:ion c e n t e r s *  such a s  
the c i t i e s  of  Scot tshoro,  l:o?.l:.wod. end Stevenson. w i l l  necess i ta te  
e b e t t e r  d i spers ion  cf s:-.orellne r e c r e s t i o n a l  Oevelouoents snd l ake  
a c t i v i t i e s .  
c i t i es ,  as vel l  as on t h e  sese s i d e  of the lake.  

The g e c t l e  toPCma?* and l a r g e  s i z e  of  t h e  t r e c t  d i e  it s u i t a b l e  f o r  
a nvnber of t-es of  r e c r e s t i o n a l  deve lonents .  

The south 

!!ost of t h i s  lsnd is l icensed t o  -.ha 

3el lafor . te  reninsilla is  v i t h i n  10 miles  of each of these  

A preli-inar!! r e c r e a t i o n  3lsn has been develored end in- ludes deveiornent of 
a canpgwa:-3ck co-.Jler offer in;  a c c o l e t e  rerse of taming f w l l i t i e s  
and pass ive  r e z r e s t i o n  oupor tuni t ies  ez.rha?izisc t h e  eco1oi;ica: an= na tura l  
resources of t h e  wea. 
an SuggeStec! 5p t h e  I\cC on aerie 5-2 of t h e i r  Oraft enviror!m,nental s ta tey?nt .  
a8 vell as a boat access  a rea  snd bank fishina o o - y r t u n i t i e s ,  are planned 
t o  enhance r e c r e a t i o n a l  oppor tuni t ies .  

DSJ use facil i t ies,  includinn ovicr ing.  picnic::ine, o l s y f i e l d s ,  e t c . ,  a x  
3 s o  planned as a bert of  t h e  cosalex. 
hunting i n t o  t h e  t o t a l  r e c r e a t i o n a l  ?ackaqe vi11 be explored v i t h  t h e  Alaba-m 
Ibputnent of ;;atrual Resouces. 

It is eStirAtt?d t h a t  t h e  present  worth of t h e  recrea t ion  provided by t h i s  
uea over t h e  l i f e  of  t h e  plant  based on $1.25 per  v i s i t  is $2,800,300. 

-her inves t iRat ion  shows t h a t ,  if t h e  recrea t ion  develoment  on t h e  
peninsxla  vere done i n  a m e r  t o  s o e c i f i c a l l y  avoid dis turbance of 
bpo-r tant  h a b i t a t  t o  t h e  n a x h m  extent  u r s c t i c a l .  proacr ly  nenzsed w i l d l i f e  
dcvc1oir;ent on t h e  peninsula  could a c t u a l l y  enbance v i l d l i f e  b e w f i t s  when 
campared to  t h e  a l t e r n a t i v e  of allowinq co access  mci l e a v i a ?  t h e  ren insu la  
to n a t u r a l  cbanqes. 
those assoc ia ted  v i t h  h a b i t a t  losses due t o  f a c t o r s  such as recrca t ion  
fmcilities and access  roads. Carc iu l  plar.nin-. ho:.ever, c o u l l  r e s d t  i n  
r e a l i z a t i o n  of b e n e f i t s  t o  both recrea t ion  and v i l d l i f e .  

A s y s t e n  of  foot t r a i l s  o,7d nature  s t u i y  onaor tuni t ies  

'he f e a s i b i l i t y  of incormratin;; 

The adverse i i n a c t s  on v i l d l i f e  w u l ~  pr:nci;nlly be 

Tbc develap.ent  bf. t b e  recrea t ion  f a c i l i t i e n . v $ l l  be carried out ao that 
adverse inpac ts  on t h e  errvirons of the peninsula V t l l  be n i n i r i z e d .  The 
flparian voodlanCs doni?  t h e  t i u  o i  t h e  penins*da. t h e  s teeper  sloaes, 
aad knom heron roost ing areas w i l l  be l e f t  l a r m l y  in t h e i r  n a t u r z l  state. 
F a c i l i t i e s  w i l l  be iocatca for t h e  Eost p~- :  i n  t h e  n ibpor t ioa  of %he 
peninsula on land t h a t  is. a t  present .  p r t a s r i l y  oaen. 

Protect ion of t h e  a reas  indicated above and t h e  plant inf  of w i o u s  tree 
and shrub species  i n  t h e  open areas  t o  be develo-xd along v i t h  net*>& 
succession is expec:ei t o  h p r o v e  the peninsula habi ta t .  

Tbe r o u t e  across  t h e  Tovn Creek a b q m e n t  r e q u i r t s  t h e  construct ion of 
aa wcess road 2.7 ailes lonz v:?icb vi11 rerove %bit 10 acres  of 1136 
froa productive use. 
more than t h e  d i r e c t  r s u t e  discussed a b r e .  
mental state.e.c,t stated t h i s  cost  ? i f f e r s z c e  t o  >e tL60,~10. I;'ovC.-tr, 
more d e t a i l e d  s tuCics  rade s ince  *,he state:.ent vas issued siiov ti.a+. t h e  
to ta l  cost of t h e  access v ia  t t e  Tom Creek c a u s s ~ ~ v  is cxuectel  t 3  be 
about ~l,O7O,OcO, v h i l e  t h e  t o t a l  cost  of a3;raCinr: t h e  road tt.xol;-h old 
town Bel lefocte  is  r:<:ec:cl t o  Ye about ; 3 : ? , ' ? ~ .  As s t i t e d  above :he 
environr.entP.1 Lr.xcts z s s o c i s t e i  v i t h  buil.iin.; :.:e csase:ap across :he 
TOW Creek eaba;Tent--ths t u r o i l i t y  and s i l t a t i o n  .';rrin< c o n s t r i c t i c n ,  
t h e  mre l i z i t e l  vater t ransfer .  and loss of scplc aauat ic  habi ta t  i n  Tovn 
Creek enbayzen;--sre :zisLTd. ?.e advantares of this route  are th3: it 
minimizes w s e i 5 l e  dx.s;e o r  des t ruc t ion  tc L:ic k i s t o r i c n l  s t rJct ; r rcs  i n  
the Bellefonte  t o w i s i t c  er.i t h e  public conveniexe  and recrea t ion  r o t e n t i e l  
of t h e  peninsula is enhanced. 

I n  6uzmary, t h e  p r i n c i z a l  cos ts  associated v:th r e c r e s t i o n a l  dcvelcr3ent 
of the pen:rrru;r include p.3 incr=:entai t o t a l  cost  of .'.lEC.OCO f o r  access  
cons t ruc t icn ,  a p o r x i r a t e l v  3550.093 f o r  dc-el3rzent of t S e  recrea t ion  
area, and t h e  ir.-,act on v i , ld l i fe  of s a m  haSitet re rovs l  and distm-:-znce. 
Benefi ts  deri:ed ?ran t h e  rccrectiozrrl de7elorr.ent include ?,7 , ,?SO,C23  
(1985 d o l l a r a )  i n  recrcaf ion benefi t  over tke l i r e  of t h e  n lan t ,  redlrced 
t raff ic  thro:,rh old tovn a e l l e f o n t e ,  and increased u t i l i z a t i o n  of c x i s t i n ~  
vlldlife r.ipources. 

"tar considerind t h 5  a l t e r n a t i v e s ,  TVA se lec ted  t h e  indicated r o u t e  across 
Town Cre.2;c as represent ing t h e  best balcnce between c o s t ,  environ-.e?ltll 
hpact, and t h e  o thar  considerat ions discussed. 

"is route  is e s t i - a t c i  t o  cost aporoxi=ntel.r tlC0,OCG 
9 A ' s  S e l l d o a t e  itzaf'. environ- 
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I n t a k e  and Related F i s h e r i e s  I n v c s t i m t i o n s  

12ro AEC a t a f f  states in  t h e i r  draft envirornental  state?PCnt that t h e  
intrlte s t r u c t u r e s  swuld be loca ted  i n  deep veiter because f i s h  i a n i n g r  
vlrt "would uost l i k e l y  be reduced" (page 5-28). ?hey state that "it 
I8 imperat ive t h a t  loss of fish eqqa and l a r v a e  be ninimized . . . by 
l o c a t i o n  of t h e  i e t a k e  opening In  an u e a  of lov lol?.al Zenaity" (pa5e 
S-30). These p i n t a  u e  reiterated by t h e  staff at varioua place. i n  
the rtatcncnt. 

Th. staff rlao states ( w e  5-b2) that they w I X  r e o u i r e  that  T?h develou 
and 8 u M t  a plan for a 2 - y ~ ~  fishem inves t ica t ior .  tc  aasess t h e  iamcts 
of the propoaed i n t s k e  deai- and t l m t  "Construction a c t i v i t i e s  r e l a t e d  
to the i n t a k e  s t r u c t u r e  shall not co=aence u n t i l  t h e  s t a f f  has !md an 
opportunity t o  r e v i e v  t h e  results of t i e  atudies as out l ined  above." 

fir response t o  previous ASC reouesta ,  F ? A  has studied and submitted to  
the AEC staft s i x  Viable a l t e r n a t i v e  in take  d e s i t n s ,  three of which u t i l i z e  
deepwater intake oneninas. TVA w r n s  t h a t  a de*pvater in take  M U L ~  reduce 
the nunbcr of larval f i s h  entrained;  hovever. it is t h e  J u d e c n t  of W A  
tirhery bio loCis t s  t h p t  t h e  nucber entrained i i t i l i z i n q  t h e  nrouose8 intake 

heal thy f i s h  that vi11 be inoir.scd on t h e  t ravel ini :  screen t o  be incon- 
8 o ~ U e n t i d  due to  t h e  very low veloc i ty  i n  t h e  in take  channel of t h e  
prupoaed derign. 

fir reference t o  t h e  fishery inves t iga t ion  out l ined  on owe 5-52, TVA 
qucations t h e  n e c e s s i t r  for such d e t a i l e d  attuties t o  d e t e m i n e  tht 
irpacta due t o  t h e  Froposed in take  are inaictnificant. Saginning h 
early Apri l  1974 veeicly saealea w i l l  be taken t o  descr ibe  t h e  d i s t r i b u -  
t ion,  r e l a t i v e  abw.cance. and s e a s o n d  t h i n q  of ichtWo3lanirtsn i n  
the v i c i n i t y  of the  plant .  '=hem s t u d i e s  w i l l  be used 'LS a basia for  
verifying TVA's J u t s e a t  tkat e n t r r i m e n t  of icY-tiyopladzton vi11 not  
r e d t  i n  rignificant b p a c t a  t o  the  f i s h e r y  of Guntersv i l le  Reservoir. 

Studis8 of d i s t r i b J t i o n  ~d abundance of "fiah" ( i t  is preroed tht 
"a wage of t h i s  tem r c t c r a  to  post-larvd fish) vera conaucted and 
appear i n  WA'a &af% environqental s t a t c l e n t .  
b b i t a  i n t o n a t i o n  oa ilr.uortant suecies is avai lab le  i n  t h e  w b l i d m i  
Utenture. 
SQaming a i t e a  urd nursery qrounas vtll be i d e n t i f i e d  if in t h e  v i c i n i t y  
of the p a t  or i n  a n  area of pro.1ected d a n t  ir;oact. but no r e r e r r o i r -  
vid. s w e y  is plsnnad. 
c l u s  atreegths is a vorthy objec t ive ,  TVA doubts that meaning- 
q u a u t i f i c a t i o n  of t h e a e  Is posaible  i n  a 2-yesr period. 

no t  result i n  s iqniZicant  Lmact. They also judge t h e  ns .ber  of 

Fecunditf mG spawning 

Conaeauentlv, no s t u d i e s  of tirir t m e  are considered neceaaary. 

!hue determination of survival rater and aue 

TVA feels tht It Wuld be s u f f i c i e n t  t o  srke vater ve loc i ty  suI-vevs a t  
the  d i t e  t o  determine the  d i s t r i b u t i c n  of flow i n  the  r i v e r  cross sec t ion  
at the in take  axid t o  w e  t h i s  i n f o r a t i o n  t o  r a t f a a t e  the SOUTCS ( i . e - ,  
shore l ine ,  nidchannel, ecc.1 of t h e  intake flov. 
wmld be a one-tfne data co l lec t ion  and not  a  art of a c o z t f n d s n  -.cr.itor!zz 
program. It should also be noted that there i o  no m y  of zcssurir.i t h e  
)ctpal ht&.e e f f e c t s  in t5c fielo p r i o r  t o  operat ion and t h a t  or2- t s t 2 4 t e 8  
or t h e  intake flow souce  can be 
ertinrtes described above would hE sdcouate t o  dctc=ine t h e  recru::ncnt 
p a t t e r n  of nearshore and offshore va te ra  i n t o  t h e  in take  openings. 

Vulnerabi l i ty  t o  entrainnent  is l k i t e d  t o  tte larval stage ( i  .e., f rom 
h t c h i n g  t o  approxinately 2 flonths). 
hC1.u Plapt  in Octobe? 1973 and January-':arch 197b i n d i c a t e  t h a t  *ruiner- 
a b i l i t y  of heal thy f i s h  t o  i n i n a c r e n t  was licit& n r i n a r i l y  (90 ts 95 
percent)  t o  f i s h  less than 150 a: total leiicth, that =ore than  90 ?arcent  
of inplnued f i s h  are cluocids ,  and tb t  fro? t v o  t o  four ape c;rou~s 
(depandini; on spec ies )  are IalginTed. ?he f a c t  that t h e  Drowsed in take  
ae8Ign f o r  Bel lefonte  w i l l  have i n t r k e  screen v e l o c i t i e s  about an order  
of w n i t u d e  l e a s  than those a t  Browns Ferry shoirld result i n  much smller 
irplogecaent. 

V h I h  t h e  s t u d i e s  SugFeSted on peqe 5-42 are eppromi&te  i n  consider ing 
population dynazics urd inolct assesment  i n  General. TVA does not 
k l l t v e  t h a t  a l l  of tine studies are  necesaarp t o  d e t e m i n e  t h a t  t h e  
hprct of t h e  oropoeed inteke vi11 be ninir?al nor that delays i n  can- 
a t r u c t i o n  are  d u s t i f i e d  la v iev  of t h e  responsible  Judczents r e e u i i n q  
goten3ial l zpac ts  presented ia 3 A ' s  draft  emirormental  statement. 

b o d  on t h e  cost-benefi t  analysis of  the in take  a l t e r n a t i v r s  tht MI 
nrpplied t o  A X  previously, i T A  concluder, that t h e  original*lly propoaed 
krtake design is t h e  best choice. 

The water ve loc i tv  suwevs 

However. TVA bel ieves  that :!?e 

Data obtained st 3roms Ferw 



Rrnsniss ion  Line ConstrJction and :!aintenance 

TVA does not Wree with th. A X  s t d f  s t a t c e n t  that TVA's ". . . basic 
approach is not consistent v l t h  UooO censtruction practices and basic 
~ o l o g i c a l  princiales." 
study t o  aasess a l te rna t ive  methods of construction and nainte5ance of 
t"miss ion l ines.  

The l i n e  se6tions t o  be used i n  t h i s  evalrution study are an 11-nile 
.action alone thc Tennessee Xver  and a h . h t ~ i l e  section located atop 
8.lrd Nountain. 
to be used is given below. 

Approximately 11 ni leo  of the  proposed Bellefonte-1Jidows Creek 30. 2 
500-kV i i n e  parallels the Tenqessee Rivcr at a distance of 2.009 t o  3.300 
feet f roa  t h e  r iver .  ?he land traversed by t h i s  section of l i n e  is rela- 
t i ve ly  flat and varies i n  elevation iron 600 t o  650 fee t .  
10.5 miles of t h i s  l i n e  section is runaaed bv the  S ta t e  of Alabaaa 
Department of Cocservrtion ar.d htural Resources as a waterfovl zsxtue- 
w n t  area. FaminK and pasturina (both active and inective) consti tute 
about 50 percent of the  Dresent land uswe alonz the riEht of way. %IC 
remining  r igh t  of bay area consists of various t rees  and brush cover 
vtrich are scattered at  rmda 1, .ntions the  l l-mile route. 

Special clearing nethods w i l l  be used for  t h i s  11-nile section In vhich 
only se lec t  t a l l  t rees  and fast-zroving jpecies vi11 be re-ioved. 
use of herbicides in TVA's clearin3 operation fo r  the : n i t i d  trensnission 
l i n e  constructed under sten one (as desiknated by 1 - T  
s ta tcnent )  w i l l  be l i e i t e d  t o  swt aoplication 0: herbicides t o  t h -  
stump result ing fro3 t h e  spec is l  cleariaz xetnods used on a wrtior. o? 
t h i s  l i n e .  ;io broadcast use of herbicides is olaraed for  t h e  clearin? 
operations associated with t h i s  tranmission l i n e  connection t o  Belletonte. 
For the transrdssion l ines  t o  be constructed uzder steps t w o  and three, 
t h e  use of herbicides wi l l  be continrent uwn the  r e su l t s  of t h e  r igh t  
of uay clearing studies per loned  on t h e  tranmzission 1ine.constructcC 
under s tep  one. 

The 1.6-miie section of l i n e  stco Sand Xountain qenerally parallels t h s  
river. traversins a l te rna te ly  o3en faniland, o l s t w e ,  and wooded f a n  
lots. 
cross the  proposed route. 
re la t ive ly  l e v e l  and smiagricult-ural  area is very s l igh t .  
continuous vooded y e s  elon7 t h i s  l i ne  section is Roproxhrtely h,cOO 
feet. 
reeded with fescue grass. 

iiowver, T A  is willina t o  conduct M evalaation 

A description of there l i n e  r e g e n t s  and clearing pethods 

Aaoroxinately 

The 

.l t he i r  dra:", 

The shear clearins; acthod vi11 be *i*,ilizeC vhere woCe3 areas 
The potential  for  s o i l  erosion t!uoush t X s  

?he 1or.zest 

F9110ving construction, t he  r igh t  of way in t h i s  section wi l l  be 

fn c r i t i c d  u e a 8 ' n e u  the  Teonersee River and other V.t-8. Einim10 
clearing wil l  be done .ad screenin# vlll k left .  
at -or or scenic roads. 

h v i l p g  construction, 8 ~ ~ 0 8 8  roads dll be held t o  a +in- .lid UI . X t r C a O  
effort e l l .  k *de ,to' $+it them to tm s i tes  ouy. 
road is wcessnry, -..:sue.L k s s c t .  as w e l l  as s o i l  s t a b i l i t y ,  dll be a 
prhe consideration:%ci the  access w i l l  be dssigned t o  niniaize both. 

Oa t h e  f i n d  cleanu? *ere seeding is required, e f fo r t s  vlll ba made to 
reestablish s a c  c e - s  as @am habitats by u t i l i z inq  seed sixturer a8 
8uggested by s t a t e  azC wild l i fe  " a m e n t  oersonnel rather t h  Kentuclp 
3 fescue. In those seeded areas not -ked for  game habi ta t ,  fescue 
v i l l  be used. 

Ikrillg subsequent r?sintenance oerlo5s, plant reinvasion and t he  relretatira 
regrowth r a t e  vi11 ?E recorded t o  determine the  effectivenear of the8e 
tvo r igh t  of vay clearing nethods as it relates to malatename m d  
anviromental iapac t s . 
Prior t o  construction of t he  t rmsa i s s ion  l i n e  connections dlscuaaed 
under s tep  one (as 9eslanated i n  A X ' S  draft envlronmntal s t a % u e n t ) ,  
.o inventory of vege:ation on specific test t r a c t s  along t he  r igh t  of 
vmy vi11 be w a l w t e i .  

The specific t r a c t s  :o be used in  t h i s  evalu=tion program w i l l  be acfemined 
at a later date. >zing subsequent r.aintenance neriods. olant rein-mslon 
m d  regrowth r a t e s  *it11 be recorded t o  detemine the  effectiveaess of 
various r igh t  of way c l e u i n g  nethods, IncludLr~g shear clearing treatnent 
u it relater t o  l i c e  mintezaece and environmental lnmcts .  Concurrent 
8tudies vi11 be pcrlo??ed a l s o  on otner trannsnission l i n e  projects in 
the TVA area t o  dete-ine s ~ e c i f i c  Lnwcts t o  wildlife,  understory 
devalopent,  and ecozonal influences. 

Cost and r e l a t ive  bszef i t s  for  shear clearing and select clearing =&hods 
of r igh t  of way clee-ing wi l l  be obtained fro.. proposed test sections. 
Results from these tsst areas, in  addition t o  other proposed TVA r r s e u c h  
proJects on r igh t  or  wq clearing methods, wi l l  forn t h e  basis fo r  assess- 
l c n t  of clearinq pri:tices to  be used fo r  t he  transnission l i nes  t o  k 
constructed under s teps  tvo and three of this project. 

Screens Viu k l o i t  

Uhrer@n em2088 
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Control of Onsite Construction Activit i+s 

lhr r i romentd  monitorinq feedback t o  assure minhizatlon t o  t z e  exten% 
practical of adverse i,-.ycts due t o  c o r s t r x t i o n  ac t iv i t i e s  is accoxslished 
through TVA's adninistrative control prccedures.. As discussed 5elow, 
i h i t i a l  decisions reGardini: zodificatior. of construction ac t iv i t i e s  e r e  
W e  by cotistruction carsorael who can assess t he  r e l a t ive  izT-tance of 
t h e  a c t i v i t i e s  being perr'oEed. 
i den t i f i e s  a R e e d  t o  a l t e r  the  mnner i n  which an b m r t a n t  ec t iv i ty  13 
being perfooned, th+ decision t o  a l t e r  t he  construction sclekale t o  req.;ce 
impacts may be made a t  a higher edclinistrntive leve l  than the  constrdction 
project menager on reconendation of aersonnel having t h e  r e s y n s f 5 i l i t y  
for envirollleentd monitoring and assesment. 

Monitoring for  tie-aOverse e f fec ts  due t o  runoff caused by cor.strdcticn 
a c t i v i t i e s  as outlined i n  T l A ' s  envi ro .zmtd  stzteaent w i l l  te r?erfor-.eJ 

the construction organization on a continuiniz basis and per iodiodly  
conducted by other divisions of W A  as t he  wrk Is k i n a  perfor=ed. 3 e  
conrtruc%ion pro.fect nana;;er wil l  essipm rrsoons ib i l i ty  for  the contixxous 
monitoring t o  t h e  construction engineer andlor sefety engineer and t h e i r  
organizations. 
a be corrected h%xlintely upon detection when practice.i. 
considered prac t ica l  t o  correct o r  a l lev ia te  icncdiately w i n  be brougkt 
to t h e  a t ten t ion  0.' t he  project manaq9r fo r  f i n a l  decision. 
delayed, reasons w t l l  bc documented. 

Pariodic monitorinq w i l l  be perforned as outlined i n  t he  revised nonra5,io- 
log ica l  environxental nonitorinq progre-. for  t h e  Bellefonte :?delea- ?h>t. 
Any variances. ill ef fec ts ,  po ten t ia l  problems, o r  suaeestions of oerszrael 
not a part of t h e  construction orsanizatioa will be discusse.' an the  site 
vlth t h e  appropriate project o f f i c i a l s  and docunented if consilered 
Bignificant. Action t o  be taken wi l l  be decided by t h e  oroject =a.?cqer 
J t e r  consultation v i th  aopropriate acrsonnel outside the  construction 
organization. The administrative control procedures vitkir. Z ' A  cen be 
Wed should f i r t h e r  action than t h a t  proposed by the proJect personnel 
2: th@t necessary. 

TVA docs not anticipate encounterinq problems with construction persomel 
haring aecess t o  nonconstruction areas of t he  si te and sees EO need to  
exclude construction personiel fron these nreas. 
not intend t o  erec t  signs and/or fences for t h i s  purpose. 

In  t h e  everent t!mt the  nonitoring z c e e  

Adverse e f fec ts  resu l t inc  frw. construction a c t i v i t i e s  
3 0 s e  not 

If action is 

Consequeztly, TVA does 

A-29 



Slat, af Alabama 

S la t i  Off ic i  Building 
Yoat~omiry. Alabama I ~ I M  

Department of Public Health 

k r c h  28, 1974 

D i rec tora te  o f  Licensing 
United States Atomic Energy Comnission 
Washington. 0. C. Re: Docket Nos. 50-438. 439 

Gent1 emen: 

We have reviewed the  Dra f t  Environmental Statement prepared by the  Dlrecorate 
Licensing, and we have the fo l low ing  comnents: 

1. 

2. 

3. 

On Page 5-5, your response t o  C r i t e r i a  10 o f  the Alabama Water Im- 
provement Comnission i s  vague. We would suggest t h a t  your response 
Ind ica te  t h a t  the calculated sum o f  radium 226 and stront ium 90 In -  
cludes the  n a t u r a l l y  occurr ing rad ioac t i v i t y .  
ment you ind i ca te  the information comes from Table 3.2, y e t  Table 
3.2 does no t  spec i f i ca l l y  name e i t h e r  radium 226 o r  stront ium 90. 

On Page 6-2. Table 6.1 on rainwater, you ind ica te  t h a t  the c r i r e r i a  
f o r  sampling locat ions are f i l t e r  paper a t  10 locations. We are un- 
sure o f  what procedures are t o  be followed. W i l l  the rainwater be 
co l l ec ted  i n  a container and then passed through a f i l t e r  and the 
f i l t e r  counted, p r  w i l l  the rainwater c o l l e c t  on a f i l t e r  i n  the 
f i e l d ,  and the  f i l t e r  be counted l a t e r ?  

I n  your discussion o f  decomnissioning on Page 8-17, you ind ica te  three 
possible l eve l s  o f  decomnissioning w i t h  corresponding estimated costs 
o f  $1 m i l l i o n  t o  $70 m i l l f on .  We suggest t ha t  since the proposed 
decomnissioning provided f o r  as 1 and 2 requ i re  comnitments requ i r ing  
an add i t iona l  Environmental Impact Statement. but  proposal number 3 
would re tu rn  the land t o  a near ly undisturbed state,  then a t  t h i s  
time, the  $70 m i l l i o n  cos t  estimate f o r  proposal number 3 should be 
used. 

Further, i n  your com- 

Thank you f o r  the opportuni ty t o  comnent on the  Environmental D ra f t  Statement. 

Sincerely, 

D iv i s ion  o f  Radiological Health 

AVWh 

Draft Environmental Statcmant 
Bellefonts Nuclear Plant 
Tennessee Valley Authority 
Dockets Nos. 50438 

Conments and Questions: 

32.3.2 Page 3-11. 

50-438 
50-439 

APR3 1974, 

Firm plans for disposal of tritium from the plant are most impcrtmt. 
tritim in the nation’s waters has been steadily increasing under Atomic Energy 
Codssion‘s licensing activity. 
proposed on the Tennessee River, serious problems of radioactive waste in the river‘s 
water should be contemplated and avoided. 
effluent LO Contersville Reservcir is certainly cf questionable desirability. 

3.2.4.3 Page 3-16 

Sanitary Waste. 
imately 2500 persons for a period of six years. 

Since waste will be discharged to Guntersville Reservoir, classified for “swirming 
and M y  contact sports,u it must at least meet secondary waste treatment standards. 
(85% BOD removal, fecal coliform maximum averages of 200/100 ml. etc.). 
indicated, a lagoon system is to be used, will the holding time be of at least 93 
days? 
taminatisn? 
effluent monitored? 
the s ix  year construction period? 

The level of 

With the numerous nuclear facilities sited and 

Disposal of the tritium as a liquid 

Insufficient data is provided for consideration of waste from approx- 

I f ,  as 

Will the lagoon be properly sited and constructed to prevent groundwater con- 
Will the necessary continuous maintenance be provided and the disc?,.arje 

What will be the ultimate disposal or use of this lbgodn follwing 

5.4.2;4 Page 5-41 

Chemical efferts. 
treated casualiy. 

Daily discharge of unexpected tons of sulfuric acid must= be 

W c h  29, 1974 

Wsiej 

2771) 
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Ilrs. Louise G. Smith 
Clean Wacer Chairman 
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t$r. L .  I l a n n i n i  t:un:;:i::? . \  

D i r e c t o r  o f  ?e ;u lz~ ion  
U.S .  Ato i - i c  Eitcrc,y 130i.?;issicn .' 
\.!ashin::ton, D. C .  205115 

Gear Hr ,  Kuntz ing :  

, , 1. ,: .:: 

The E n v i r o n m n i a l  P ro tcc (  i o n  f . y n c y  !]as rev icwxJ  t h e  d r a f t  environmencal 
Statcmci i t  i ssucJ  ! t i  coi i jur icLicn n i t t i  t he  a p p l i c a t i o n  o f  rhe  Teniicssce Val1r.y 
A u t h o r i t y  for  a i 
P l a n t  U n i t s  1 m d  3u1- 6 c t z i  I d  cements aye enclosed. 

t r u c t i v n  pcr : : i  t fo r  tlic proposed Sel l e f o n t e  i l uc iea r  

Ou i_ rev  i ew i nc! i CJ t cs  t 113 t r a t i o r  of t he  Eelle:or.te : !uclear P l a n t ,  e5 
proposed, w i l l  co:pIy w i t h  A l a  a ! later qus l  i t y  StSi iaaFd.;  2nd the  t l i e rna l  
r cq i i i  re: en t :  o f  t i ,<  Fei:=ral j,'a;cr Pol l u t i o i  Con l ro l  Ac t  !F!!PCI?) .".mertc!r:crits 
o f  1972. I:c)wcvrr, tl!: cho ice  of i r , takc sL ruc tu rc  1ocat ic ; i  r'gy not re: Ice; 
t h e  best ovs i l c rb l c  ,cci i r ,ct lo~' j  a 5  prc.scntc:i i r i  S t c t i o n  .ZIG(o) o f  the  F!/FC.i.  
Accnrd i r i~ l , ; ,  1.2 b c ?  :eve t! ie / K C  sta:f si;(jxlc! cncourayc t h -  a p p l i c a n t  t o  
exolore tictlioo's of !.:rating t i j e  inti;l;e s t r u c t u r e  sucn t a i i L  ii'!pi;cts are  
fur t l i c r  rcduced. 

The r a d i o a c t i v e  <,rastc t rca t l -en t  equi;i:ncnt planncd f o r  E c l  l e fo r l t e  
i4ucle;lr P lan t  U n i i s  1 and 2 ,  i n  cozi l i inat ion w i t h  TVA co:-:nitrxnts to 
n a i n t c i n  arc! ;)?er,:tc 'iiic criui:,;:ent properly, si iould r e s u l t  i n  r o p u l s t i o n  
and i n d i v i d u a l  doscs c h i c h  can be cons idcred  "as lo.) as p r a c t i c a b l c . "  

I n  l l g h t  G f  our  rev1ew and i n  accordance wi th EPA procedurcs,  we 
have c l a s s i f i e d  t l i i s  p r o j e c t  as LO (Lsc': of Cb jec t i ons )  and tiavc r a t e d  
t h e  d r a f t  environciental  statcs:ent Category 1 (Adequate). I f  you 
o r  your s t a f f  hsve any qt iest ions concorning our c l a s s i f i c a t i o n  o r  
comments, we w i l l  be happy t o  discus3 them w i t h  jou.  

S i n c e r e l y  yours. 

ENV I kOiiI.;EI!TAl. PROTECT I 01.1 A G E t i C Y  

\~!ASHIf~:~i@!,!, D. C .  201i60 

MARCH 1974 

EtJVlROl!! IEI:TAL I:.iPACT STATEf!EI:T CL'fll.iEIITS 

E e l l r f o n t c  I4t:clear P l a n t ,  U n i t s  1 and 2 

TABLE O F  COIJTEtiTS 

I I~TROCUCTIO:I miti co!:c~us toris 
@f," 2 ,  I 6 % :  ; h V ' - . l  'I 

_ _ I .  

Radicpcr i v c  ! ' ? s t ?  )l>nagcncnt 
T r a n s p o r t a t i o n  
Rcac t o r  4cc i dents 

NOIJ-RAD I OLOC I CAL ASPCCTS 

Thermal and B i o l c g i c a l  E f f e c t s  

AODITlOil~\L COIIIlEMl S 

PAGES 

1 

- 

L 

3 

4 

Sheldon Meycrs, D i r e c t o r  
O f f i c e  o f  Federal  A c t i v i t i e s  A-104 

Cncl osiirc 
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INTROXICT I XI s;.~ co::ci.cq I C ' : ~  - 
The Env i ronmenta l  Pro:ection kge;icy has rcvic.\:ed the d r a f t  

env l ronnen ta l  l n p o c t  s t n t c w q t  issucc! 5s t h e  U.S. Atomic Energy 
Connrission (Fcbr t r i ry  1 ,  Is;?) i n  c o r i j u n c t i c l  w i t ! )  the  app l ica : ion  o f  thc  
Tenllessec V a \ l c y  ku:hor i ty i c r  p c r r r i t s  t o  c c n s t r l j c t  t he  Bellci3n:e 
Nuc lea r  P l a n t ,  U n i t s  1 and 2. Our n is jo r  conc l t i s ions  a r c  as fOllo.:s: 

1 .  I t  1s a n t i c i p a t e d  t h a t  t l i c  o;,srstion of t h c  Bc l l6T~on te  f:u:lear 
P l a n t ,  a5 prOPOst.d, ':!ill conp ly  w i t 1 1  k l 3 h 1 a  watcr  q u a l i t y  standards 
and t h e  thermal r e q u i r e r 2 n t s  or The  Federal  \,!aLer P o l l u t i o n  Co.?trol 
A c t  iL ix " ro i r ts  of 1972 (f::?Cii). lio:.;evcr, .\.re reconi?end t l l a i  :he 
opp l  i c a n t  f u r t h c r  explorc ne:iiods ( e . g . ,  a1 t e r n a t i v e  int:;!;e 
s t r u c t u r e  l o c a t i o n s )  f o r  reduc ing  the  p o t e n t i a l  in!pact tipon th3  
a q u a t i c  r n v i r o n m n t ,  a-d eva lua te  the  p o t e n t i a l  irnpact o f  an 
Increase i n  c o n c e n t r a t i o n  f a c t o r  i n  tbe  c o o l l n g  v:ater s y s t e ~ ,  C r i o r  
to b lowdom.  I n  a d d i t i o n ,  t he  a p p l l c e n t  i s  u rgzd  t o  mclke a v c i l a b l e  
d e t a i  1s of thc b l o d c , m  d ischarge schcr:c, a5 they  a r e  d:vclo;ed, t o  
EPA and o t h e r  i n t o r e s t e d  p a r t l e s .  

2. Our rev iew  i n d i c a t c s  t h a t  the r a d i o a c t i v e  \ ! as te  t r c a t n e i i t  
equ ipncnt  p lanncd for B c l l e f o n t r ,  i n  conihinat io*\  w i t h  l V ? t  
comnitments t o  m a i n t a i n  and opera te  the  equip-)ent propel  l y ,  s!.ould 
r e s u l t  In p o p u l a t i o n  and i n d i v i d u a l  doses wh ich  can be cons icered  
"as low os p r a c t i c a b l e . "  

Reactor Acc idents  

Wc h a w  examined the  PSEC a n a l y s i s  of zcc idcn tb  and t1it:ir yo !en t ia l  
r i s k s  which A E C  has dcvc lcpcd  i n  ?he coursc o f  L I , ~  ( : i g i n c c r i l l g  
e v a l u a t i o n  o f  r r a c t o r  s a f e t y  i n  the  des ign  of nuc lea r  o l a n t s .  Since 
t i iesc  acc iden t  qu::si ions ai'e conmian to  a1 i i i uc l ca r  !)or.:<r p l a n i s  of a 
g i v e n  type ,  we concur w i i t i  tile ACC's approach L O  cvalu;;tc t he  
env i ronmenta l  r i s k  f o r  c:ich acc ident  c l a s s  07 a ~ c n : r i c  bas i s .  
has  i n  thc  pas t  a t i d . s t i l i  contirlt:cr. to  ilcvo:c e':t 
assurc  s a l r t y  t l i rough l ! l < , i l L  dc,siGli  arid ; i c t i i : c j i t  r' 

1 i c r i i s i r t g  procc5s 011 a ca:,i~-!,y-c.r~.c 1Iasi:. ' I C ~ . . : V  
a d d i t i o n a l  stc;) cow lI,,ii!; rndrrt';l :.n b, j  t1+: i: C c 
a more q u a n t i t a t i v c  ba\i:. caf t hc  r i s k  of  p > t e n t i a i  c ? c c i c < i ~ t s  i n  a l l  

The AEC 
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ASPECTS 
P 

Thermal and E i o l o p i c a l  E f f cc ts  

water reac to rs  w i t h  an e l e c t r i c a l  output of 2,6611 r.:tLa:r:tts. 

t m e r s  ~ i t h i n  a c i o s ~ d - c y c l r  sykter-. 
system w i l l  bc drawl fro- th2 Tenncs'scc River a t  the  r a t r  o f  4 . 1 3  cubic 
oeters/second (146.5 c i s )  sr,d a t  on intake v e l o c i t y  o f  from .076 
mtc ts / sacond  ( . 2 5 i p s )  i n  v<in:er t o  .O73 rietcrs/sccorld ( . ? b f p S )  ; c  
s m r .  Cooling-towcr blo:tdo..ir, w i l  1 be discnarq.id c!o;tnstrea:t frc-: :he 
i n take  a t  the r a t c  o f  2.09 cubic nctcrs/sccond ( 7 4  c i s ) ,  

a t  the B e l l e f c n t e  s i t e ,  l i m i t  maxinun stream tei;.pzri:t.ure t o  30°C (26°F; 
w i t h  an a l lowable tiaxiinum r i s s  over ambient strci::', tc:;pcrature c f  2 . 8 " C  
(5.F). 
compliance w i t h  t l icse standards. 
the blowdam t o  the extent  requi red t o  r e s t r i c t  heated discharges t o  
tinw per iods when the w t - b u l b  temperature i s  most favorable. Hoxever, 
AEC Ind icates (p. 5-4) ' I . . .  temperatures i n  the rese rvo i r  are, a: t i c t e s ,  
c l ose  to  or a c t u a l l y  i n  excess o f  30°C (86OF). and any blowdown a t  t h i s  
t ime would v l o l a t e  t h i s  standard." 

v i o l a t t o n s  o f  the temperature standards would r e s u l t .  
contlngcncy plans a r e  o f f e r e d  i n  the d r a f t  f o r  these an t i c ipa ted  F e r i o j s  
of no-discharge. 
explore methods f o r  temporary r e t e n t i o n  (e.9. holdup pond) wknich v:ould 
preclude the need f o r  b l o d o u n  discharge under adverse conditio*bs. 

-- 
The proposed E'.cllefo!ite tiUclCJr P lant  w i  11 tiavc two pressur i?cd 

Cc,:;cnscr 
w i l l  be acto-plishcd by cvzpDrative, nc : tu ra l -d ra f t  co3li::g 

tlckc-up \:ate!. f o r  the cooi ; n g  

Alabama water q u a l i t y  stsndards, applicab!c to  :he Tenrcsscc t i v e r  

TVA has s ta ted  tha t  &hey w i l l  opera:c t!:e ficlicfor;:e pl;;.t i n  
This i q i 1 1  be acconplished by 5 o l d u p  ~ ' f  

The applicant proposes not  to  operate the discharge system i f  

I n  t h i s  rcgard, \.:e reco-zland tha t  the app l i ca - t  

Noirevcr. 3 3  

Tmperatures a t  Gun te rsv l j l e  Dam are noted i n  the d r a f t  S ~ J  
have reached e maximum o f  31 .S"C (88.7'F) (rage 5-10) ; howcver, 
l n d l c o t i o n  i s  givengas t o  whether t h i s  i s  due, ~t ) c a s t  i n  pa r t  
ope ra t i on  cif Widows Creek Strcam Plant  ( the second largest  foss 
statlon I N  thc TVA system) upbtream on C u n t r r s v i l l e  Reservoir. 
l n t e r j c t i o n  between these f a c i l i t i e s  shouic! tc evaluated i n  the 
St8 tUf IWf f t .  

cnent t o  
i: 0 

to 
I f i r e d  

f i n a l  

ADD I T  I C':AL CO!:':CNTS 

In c e r t a i n  i w t a n c e s  the d r a f t  statcment does hot proviclc s u f f i c i e n t  
in format ion t o  substantiatc. the conclusions p icsr i i ted.  
t ha t  iwc : i  o f  t h i s  in format ion i s  not of major ii:portsracc ill cva lua t i ng  
the envirori:;icntal impact o f  the B e l l e f o n t r  Nuclear ?lait. 'lhc 
cumu 1 a t  i \*e i n;wr t ance , h o w  ve r , cou 1 d be s i g n 1 f 1 ran t . 
the rc fs rc ,  be h e l p f u l  i n  drtertnining the impact o f  the p lan t  i f  the 
follo,!ir:p top i cs  were adtircssed i n  the f i n a l  s ta tcccnt .  

Llc rccognize 

I t woti I d , 

A-33 
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TO : 

FROM : 

03 f f i c c 0 f I j  1 if It It i 11 9 a It 5 3 lt S $ C  t 
FxJxrcati\rc ~ r ) t . ~ r ! m c t  

James T Mclntyrc. Jr 
Direaor 

S T A T  E C L E A R 1 N G H 0 U S E &I E M 0 R A h ' n  U M 

DATE : 

SUBJECT: 

Mr. Daniel R. :.luller, Assistant Director 

Directorate of Licensing 
United Stztes Atonic Energy Commission 

for Environnental Projects 

_ .  
Washington, D.C. 20545 

Charles t i .  Badger, Administrator 
. -  
.,*I 2, t 

Georgia State Elearinghcuse 
Office of Planning E Budget 

March 2 9 ,  1974 

RESULTS OF STATE-LEVEL REVIEW 

Applicant: Atomic Energy Commission 

Project: Draft Environmental Statement, Bellefonte Nuclear 

State Clearinghouse Control Number: 7 4 - 0 2 - 0 6 - 0 2  

Plant 

The State-level review os the above-referenced proposal has been 
cpmpleted. This ro os 1 has been found to be consistent with State 
goals, policies, % i $ & e ~ p ~ , ~ r ~ s ~ n d  fiscal resources. 

Additional Comments : 

Several questions arose during State agency review concerning safety 
features of the project. It is felt that those questions may be adequately 
addressed i n  the latcr Final Y:!fo: $ : d l  >is Report and vc would rcqmst 
review and comment privileges to t i a t S e F r 7  ITe follcwinp questions 
should be addressed: 

(a) Where will radiwctive waste be disposed? How long will 

(b) What would be the environmentai effects t o  leakage from 

(c) How would undetected faulty hardware or operator oversight 

these wastes have to be monitored? 

the disposal site? 

effect risk calculations? 

CC: Anne Bramlette, DNR 
Larry Cess, OPB 

32220 

GEOTHERMAL ENERGY INSTITUTE 
eeo SLACH sTactT SUITE 426 

S I N  FRANCISCO CALIFORNIA 94109 

1.151 474.0404 

Atomic Energy Commirrion 
Warhington, D. C. 

RE: Propored Bellefonte Nuclear P m r  Plant  
Unltr 1 6  2 
Jackron Countv. Alabama 

Gentlepersona: 

We rubmit t h e  following comnantr i n  rerponre to the  
l r ruance by your s t a f f  of the d r a f t  environmental impact statement 
r e i a t e d  t o  these proposed nuclear reactor-rteam generator power 
p lan t r  (2 uni t8  producing 3600 W thermal heat and 1221 W of 
e l e c t r i c i t y  each). 

(9.1.2.l)and c o s t s  (10.4) 
We are of the  opinion t h a t  t h e  rec t ion  on economicr 

are not adequate enough t o  be reviewed. 

We quertion whether the  capaci ty  f a c t o r r  of the  
appl icant  (e.g., 80% for t h e  f i r s t  15 years) can be r o l l e d  upon; 
and whether t h e  r t a f f  ha8 taken the  rapidly t i r i n g  coots  of u r a n i m  
fuel. r u f f i c i e n t l y  In to  account; and whether it i o  proper t o  r e l y  upon 
t h e  1970 Nationat Power Survey report  a. an accurate  rource of 
Information with re rpec t  to  projected f u e l  coots; and uhethor the  
c o r t r  of  reprocerr ing f u e l  o r  dirporing of  it have been &dequately 
oxamined , 

Tho nuclear industry i o  facing a "roprocerrlng crunch" 
and the  appl icant  har not taken step. to ar rure  i t a e l f  of  adequate 
reprocerr ing capaci ty  - nor doer it appear t h a t  it har r e c u n d  a 
r e l i a b l e  rource of  nuclear f u s l  a t  a p r i c e  cer ta in .  

No economic m a l y r l r  10 made of  g o o t h e r ~ r l  a l t o r n a t l ~ . r .  

We b e l l w e  it t o  be a dr t a lu  to  arru", ar tho r t a f f  
doer, t h a t  tho  f u e l  and operation Corti vi11 not incroare  r i g n l f i c r n t l y  
over the l i f e  of tho p lan t  In  vlev of  general economic condi t lonr  and 
induatry expectat ionr  genorally. 

radioact ive wart. d l r p o r a l r  i o  inadequate. %o aubJoct rhould bo t r e a t e d  
d i r e c t l y  and rucc ln t ly  without roforanco to  othor documntr and th. 
fac to  ar to the  ul t imate  d l rpora l  of tho w u t o i  rhould ba c l r a r l y  rot 
for th .  

F ina l ly  we are of the opinion t h a t  t h e  a n a l y r l r  of  

Donold 1. X. Finn A-35 



50-438 
50-439 

FEDERAL POWER COMMISSION 
WASHINGTON. D.C. 20426 - 2 -  

UT. Daniel R. kbller 
Ass is tan t  Director  

Di rec tora te  of  Licensing 
Off ice  of Regulation 
U. S. Atomic Energy Commission 
Washington, D. C. 20545 

Dear Mr. Muller: 

APR4 1974.. 

For Environmental Pro jec ts  

This  is  i n  response t o  your letter dated 
request ing co.mants on t h e  AEC Draft Environmental Statement 
r e l a t e d  t o  t h e  proposed issuance of construct ion permits t o  
the  Tennessee Valley Authority (TVA) (Applicant) f o r  the  con- 
s t r u c t i o n  of the  Bellefonte Kuclear Plant  Units 1 and 2 
(Docket Nos. 50-438 and 50-439). The 1,221 megawatts each pro- 
posed Units 1 and 2 are scheduled f o r  commercial se rv ice  i n  
September 1979 and June 1980, respectively. 
is a 1,500-acre t r a c t  of land on a peninsula a t  Tennessee River 
Milr (TRM) 392 on the  west shore of Guntersvi l le  Lake about s i x  
miles east-northeast  of Scottsboro, Alabama. 

The proposed site 

These comments by the  Federal Power Conmission's Bureau of 
Power s t a f f  are made i n  compliance with the  National Environmental 
Pol icy Act of 1969 and the August 1, 1973, Guidelines of the Council 
m Environmental Qual i ty ,  and a r e  d i rec ted  t o  the  need for the  
capaci ty  represented by the  Bellefonte Nuclear P lan t ,  and t o  
related bulk power supply matters. 

In preparing these comments, the Bureau of Power s t a f f  has 
considered the AEC Draft Environmental Statement; the  TVA Draft 
Environmental Statement and TVA's  responses t o  AEC coments  
there to ;  r e l a t e d  repor t s  made i n  accordance with the  Commission's 
Statement of R e l i a b i l i t y  and Adequacy of  Electric Service 
(Docket No. R-362); and the  s t a f f ' s  ana lys i s  of these documents, 
together  with r e l a t e d  information from other  FPC repor t s ,  
s t a f f  general ly  bases i t s  e\raluation of the need f o r  a s p e c i f i c  
bulk power f a c i l i t y  upon long-term considerat ions as wel l  as 
upon the  load-supply s i t u a t i o n  f o r  the  peak laad period immediately 
following the  a v a i l a b i l i t y  of the  new f a c i l i t y .  
noted t h a t  the usefu l  l i f e  of each of the Bellefonte generating 
u n i t s  is expected t o  be 30 years o r  more. 
eacb u n i t  w i l l  make a s i y n i f i r e n t  contr ibut ion t o  the  r e l i a b i l i t y  
and adequacy of e l e c t r i c  power supply i n  the  Applicsnt's se rv ice  
area. 

The 

It should be 

During t h a t  period, 

The Applicant i s  the l a r g e s t  m e m b e r  systun of the  Southoastom 
E l e c t r i c  R e l i a b i l i t y  Council (SERC). 
ning of the  members' bulk power f a c i l i t i e s .  
system and o ther  u t i l i t y  rystems o f  tho Council, aarve tho area 
which includes Tennessee, North Carolina, Georgia, South 
Carolina, Flor ida,  Alabama, and port ions of  Misr isr ippi ,  Virginia  
and Kentucky. 
with adjoining u t i l i t y  systems of the  SERC region and adjacent  
regions. 
regional  power exchanges, including operat ing contingency support 
of the  interconnected systems, thereby improving tht; r e l i a b l l i r y  
of  bulk power supply. 

The Applicant 
minimizes investment i n  generating p l e a t  dedicated t o  peaking 
appl icat ions by en ter ing  i n t o  coordinated power interchanges with 
suunner peaking systems within and adjoining the  SERC area. 

The Bureau of Power s t a f f  notes t h a t  t h e  projected a n n u l  
rate of load growth by the  Applicant i s  6.4 percent  f o r  the  
1973-81 period, which i s  not  incons is ten t  with t h e  Applicant's 
h i s t o r y  o r  t h a t  of other  u t i l i t i e s  of t h e  region. 
and o ther  regional  u t i l i t i e s  have experienced higher growth 
rates over severa l  years i n  the immediate past. Planned new 
generation f o r  1973-81 wou d provide an annual growth rate of 
generating capaci ty  of 7.5 percent, which would r e s u l t  i n  an 
increase i n  the reserve margin from 16.5 percent of the 1973 
annual peak load t o  19.0 percent of the  1980-1981 annual winter  
peak. 
colrmercial se rv ice  when scheduled; however, experience during 
t h e  1970-1973 period ind ica tes  t h a t  many la rge  new u n i t s  have 
suffered delays i n  coming i n t o  commercial service. 

The Applicant s t a t e s  that a reserve margin of 20 percent to  
23.5 percent of annual peak load is  general ly  required to meet s 
r e l i a b i l i t y  c r i t e r i o n  t h a t  the probabi l i ty  of l o s s  of load should 
not occur more than one time i n  ten years. The Applicmt 's  pro- 
jec ted  reserve margins f o r  t h e  1933-1981 period general ly  f a l l  
shor t  of i t s  c r i t e r i o n ,  but do f a l l  within the 15 t o  25 percent 
range general ly  reported t o  t h e  Federal Power Comniseion by 
electric u t i l i t y  industry e n t i t i e s .  

projected capaci ty  of 156,000 megawatts f o r  the SERC region in 
rhe summer of 1980. With these u n i t s  ava i lab le ,  the  projected 
reserve m r g i n  f o r  the  SERC region i s  expected t o  be 18.1 percent. 

SERC coordinate8 tho plan- 
The Applicant's 

rhe Applicant's system is strongly intcrconnac;ed 

These interconnections provide f o r  i n t r a  and i n t e r -  

The Applicant's system i s  winter  peaking. 

The Applicant, 

This  assumes t h a t  a l l  new planned generation w i l l  be i n  

The capaci ty  of t h e  Bel lefonte  u n i t s  is  included i n  the 
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Without t h e i ,  the  reserve would be decreased t o  16.3 percent of 
pe.rk .Lxi 'These project ions are based on the assumption t h a t  
a l l  - c  tne  capaci ty  addi t ions planned f o r  the  SERC region w i l l  
be ccomplished on schedule. 

The Bureau of Power s t a f f  concludes t h a t  addi t iona l  capacicy 
equivalent  t o  t h a t  represented by the proposed Bel lefonte  Units 1 
and 2 is necessary t o  provide f o r  the  projected load growth of 
t h e  a f fec ted  systems and t o  provide the  leve l  of reserve capaci ty  
the  Applicant's c r i t e r i o n  requires  t o  meet normally encountered 
contingencies. 

Very t r u l y  yours, 

A-37 



Docket lo. 50-438/439 Advisory Council 
O n  - -. Historic Preservatron- 
l i z z  ~ G . t r c . c . t - ~ . \ \ ~ .  ~ u i r c 4 1 0  
Washington D.C. ?Ouos 

A p r i l  23, 1974 

Mr. Daniel R. Muller 
Ass is tan t  Director f o r  Environmental 

Di rec tora te  of Licensing 
U.S. Atomic Ecergy Comiss ian  
Washington, D.C. 20545 

Dear Wr. Muller: 

Pro jec ts  

This- is .  i n  response t o  your request  of February 1, 1974, f o r  c m e n t s  
on the  anvircnrrental statement $or the  Bel lefonte  Nuclear Plant ,  
Jackson County, Alabaiia. Purscant t o  i t s  r e s p o n s i b i l i t i e s  under Section 
102(2)(C) of the Xational Enviromental  Policy Act of 1969, the Advisory 
Council or. His tor ic  Preservat ion has detemined t h a t  while you have 
discdssed the h i s t o r i c a l ,  a r c h i t e c t u r a l ,  and archeological  aspects  re la ted  
t o  the undertaking, the  Advisory Council needs addicional information t o  
adequately evaluate  the e f f e c t s  on these c u l t u r a l  redources. Please 
furn ish  addi t iona l  dnta  indicat ing:  

Compliance with Executive O r d e r  11593 of May 13. 1971. 

1. I n  the  case o f  l ~ d  u d e r  the cont ro l  o r  j u r i s d i c t i o n  
or t h e  Federal t iovern~r~mt,  a statexent: shoulti b e  made 
ae t o  whether o r  not the Troposed undertaking w i l l  r e s u l t  
in  t h e  t ranscer ,  s a l e ,  demolition, o r  subs tan t ia l  
a l t e r a t i o n  of  po ten t ia l  National Register propert ies .  
If such is the case,  the nacure of the e f f e c t  should be 
c l e a r l y  indicated.  

2. I n  t h e  case of iands not under the  coc t ro l  or j u r i s d i c t i o n  
of the  Federal Government, a s t ~ t e m e n t  Rhould be made as 
t o  whether or  not the  proposed undertaking w i l l  contr ibute  
t u  tha preservat ion and enhancement of non-federally owned 
d i s t r i c t s ,  s i t e s ,  buildings, s i ruct l i res ,  end objects  of 
h i s t o r i c a l ,  archeological ,  a r c h i t e c t u r a l ,  o r  c u l t u r a l  
s ign i f icance .  

To insure  A ccmprehensive review of h i s t o r i c a l ,  c u l t u r a l ,  archeological ,  and 
a r c h i t e c t u r a l  resaurces ,  the  Advisory Council suggests t h a t  the enviromienrill 
statement contain evidence of contact with t h e  appro?riace S ta te  Histor ic  
Preservat ion Off icer  and that a copy of h i s  c o m n t s  concerning the e f f e c t s  
of t h e  undertaking upon these resources be included t n  the  environmental 
statement. Tke S t a t e  His tor ic  Preservation Off icer  f o r  Alvbama is M r .  Xf.10 B. 
Howard, Jr., Chairman, Alabama His tor ica l  Comission,  S t a t e  Department a i  
Archives and His tor ic ,  305 S. Lawrence S t r e e t ,  Mait;c.nery, Alabama 36104. 

Should you have any questior-r o r  require  any addi t iona l  assistance, plearc  
contact Ernest Xolz,at 202-254-3974, of the  Advisory Council r t a f f .  



W WARNER FLOVU 
c.ccUTIYc DI"EC,Ol l ay  6 ,  1974 

STATE OF ALABAMA 

ALABAMA HISTORICAL COMMISSION 

7 2 3  MONROE s i n c c i  

MONTGOMERY. A L A B A M A  3 6 1 0 4  

2 8 9 - 6 8 3 9  

R E :  Propoced Celiefonte Nuclear S i te  
(Tencessee Vallev Authority) 

Mr. Jerry Dittman, Prsject Manager 
Directorate of Licensing 
U. S. Atomic Energy Corrmissioa 
Wall Lane 
blashington, D. C .  20545 

jackson County, ilabama . 

Dear Mr. Dittman: 

Following extensive investigation and analysis o f  the proposed T . V . A .  
Belleionte nuclear p l a n t  in Jackson County near Scottshoro, Alabama, I 
have been instructed by the Honorable Milo B. Howard, J r . ,  S t a t e  Historic 

Cmisso ion ,  the of f ic ia l  State acency charged to inventory, reqister,  
restore and  preserve the h is tor ic ,  architectural and archaeological land- 
marks of  P.labama. Sur agency offers these comnents: (1) Kr. Howard 
and other policy-makers of our historic preservation agency and our s t a f f  
have discussed the nuciear s i t e  and i t s  possible iryact on tlic physical 
evicences or ihe past o f  the Bellefonte vicinity on nuperous occasions; 
( 2 )  
visited and examined the historic Eellefonte tcwn s i t e  and conducted a 
thorough investigation o f  the historic doccrents relating t o  the Same; 
(3) 
National Labxatories actinq as consultants for the Atomic Energy COS'- 
mission in my ftontgomery of f ice  in k t o b e r ,  1973 and held an extensive 
discussion with t,ir. George Ifontet, F!S. Sandy Palrler and I.1r. Kenneth 
Hub regarding the proposed f a c i l i t i e s  and i t s  i iyact upon the oeneral and 
historic environment: ( 4 )  our s ta f f  has revirwed the drafted Environ- 
mental Impact Statement dated Febrcery, 1974, issued by the U.  s. Atomic 
Energy Cxmission and are i n  neneral concurretice w i t h  the same. 

Further, our agency observes t h a t :  (1) Argonne Laboratories and 'he 
Atomic Energy Conmission conducted a thorouah investigation and fon-Jlated 
an accurate interpretation o f  tke h is tor ica l ,  architectural and archaeo- 
logical data submitted by the Alabama Historical Commission and other 
agencies interested i G  preservinc visible objects o f  an t i a i i t y  which viill 
re f lec t  past xhievemects; ( 2 )  a n  iideouate archceoloaiczl investiaation 
sponsored by T . V . A .  has been conc';:Ci.ed. i s  ur,dr.rvay, or  i s  scheduled to 
probe and protect the survivino evidences of Geliefonte villcge. and ( 3 )  
neither the construction ac t iv i ty  o f  the nuclear plant, nor t h e  considerable 

D r o c o r l r a + ' n n  n4+4rnr C n r  i I l > h - w =  +n rnnmrn+ Fir C h n  f l l - h - - -  U l r + - r < r - l  
. .-  _ _  - _ - .  _ .  . . . I _ L  ,_, - _  _ _ . . .  - . ._  ..I. ..,- . . , - -  -... " , . I . . " " ,  .-I. 

the executive director and o thw members o f  the Conmission s t a f f  have 

the s t a f f  administrator met w i t h  reoreseiitativcs of the Araonne 

Mr. Jerry Dittman, Project ilanager 
May 6 ,  1974 
Page 2 

upgrading of the current access road near the Bellefontc town s i t e  piill 
in:pair the historic and architectural landmarks o f  Rellefonte and  this area 
o f  Jackson County. 

The Alabama Historical Coir!Jissior! re i te ra tes  i t s  recolnmendation t h a t  the 
Tennessee Valley Authority restore the historic 11345 Tavern and Inc either 
on s i t e  or nearer the proposed f cc i l i t y  and rehabili tate this historic 
landmark, adeptinn i t  a s  a visitor inforpation center and t h s  depictina 
the i n t r i g i n g  contrast between the nuclear p l a n t  f ac i l i t y  which will pro- 
j ec t  into the 21st century \ ; i t h  the rus t ic ,  historic buildings o f  the 
middle 1800's. 

Our agency deeply appreciates th i s  opportunity to comment on th i s  proposed 
nuclear power f ac i l i t y .  

Sincerely, 

,/ 
W .  Warner Floyd 

WblF/af 
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TRANSMISSION LINE CONSTRUCTION 
AND MAXWI'ENANCE 
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Plannirig of transmission lliies involves considerat ton of t h e  engineering 
problems of cons t ruc t ion ,  fu tu re  maintenance, and e a v i r o m n t a l  impact. 
The TVA's r a t i o n a l e  f o r  shear  c l e a r i n g  In forested areas is: eo f a c l l i -  
tate movement of construct ion and maintenance equipment without extensive 
development of access roads, fo r  bene f i t s  t o  w i l d l i f e ,  f o r  ease of pD.IR- 
teuance, and f o r  lower C O B ~ S .  The s t a f f  f e e l s  t h a t  the  TVC_'s bait 
approach t o  construct ion And miz tenance  is not  consfs tant  wlth t h e  
l a i n i d t o t i o n  of undesirable euvironmeatal. impact and enhuzcmat of desir- 
able ones. 
in t h e  USDI-USDA "Euvironaratal Criteria for Elect rlc Tran8aaisslan 
Sye)tem''l nor are they cons is ten t  wlth good conservation p r a c t i c e s  m d  
b u i c  ecological pr inc ip les .  
s t r u c t i o n  and maintaarncc p r a c t i c e r ,  and reasons for conoidering auch 
a l t e r n a t i v e s ,  a r e  d i scwscd  below. 

The a e t h d s  i t  prop~sas t o  p r a c t i t e  are n e i t h e r  rac-ded 

A l t t r a s t i v e s  t o  t h e  TVA's present  con- 

Al te rna t ives  which would grea t ly  reduce erloaisn potsat1.l a n  not 
always given enough consideration. While i t  Is t rue  t h a t  i t  takes con- 
s iderable  e f f o r t  and money to c a r e f u l l y  p h n  and ebllbtruct a system of 
acceps roads f o r  t he  9a l l e fon te  t rcnor ias ion  l i n e s ,  th ia  is no t  adequately 
weigi:d agarimt t h e  environllsntal cos t a  i n  terms of e ros ion  of land and 
s i l t a t i o n  of watervays (see Sac. 4) .  After  vagetaticm ir aheor-cleared, 
bulldozing t o  remove s tuapr  and o the r  soi l  dis turbance due to uwement 
of heavy con8 t ruc t ion &qui p r a n t  (erpeciolly during cr i t ica l  periods such 
u i n  t h e  spr ing)  can lay land bare  f o r  over 8 gear. A ulrll-p]Laanrd .LLd 
constructed system of accmw roads could g rea t ly  reduce the  e ros ion  
poten t ia12r3  t y  confining vehicle  povcment to the  road cad tower sites. 
Also, more care is urua l ly  pur i n t o  eroeion cont ro l  when o f f o r t  c.0 be 
concentrated on t h e  access road. 

Since t he  TVA h u  not s tudied  p h a t  r e i n v u i t m  rates on t r m r r i s s f a n  
line rfghta-of-way' under various c l ea r ing  rad uintcmnace lwthodu, 1 a 
contention t h a t  t h e  ahear c l e a r i n 8  Pathod is beat  i n  terms of f u t u r e  
-inteluncc lacks substance. For hs tama ,  i n  o the r  fores ted  areu in 
t h e  e u t e r n  U. S.,s-e i t  h u  o f t en  been found t h a t  s s l e c t ~ v e  clearing 
of vegetat ion,  leaving low-growing species of trees and skruba tatact, 
perhaps followed by s e l e c t i v e  treatment vlth hrrbicides t o  p r a v m t  
sprouting, h a d 8  to t h e  e s t a b l i r h r a n t  of an 81rrwt paru8n8nt c m i t y  
of low-grarin8 v e ~ e t r t i o n .  
inf  raqwnt selective c u t t i n s  and/or r e l s c t i v e  herbicida u p p l i c a t k i .  

This can be maintained by r a l r t i v e l y  

The WA's content ion t h 8 t  a shaar-cleared, j$t&@S8d right-of-uey 18 -9 
bene f i c i a l  t o  v i l d l i f o  is 81.0 qtmotioltrd. 
have been u d e  on e TVA rhe8r-claared right-of-uay uedod v i t h  b t u c k y  31 
fescw. Second, Klrnrucky 31  feBcue, althou@t for erooim cmtrol, 
is general ly  not t o e  pa la tab le9*  * O  to  brancro auch am dear. Of couroe, 
aome a n . i u l s  vi11 eat i t  m d  birda vi11 u t i l i z e  th 888d.8, but to keep 
i t  in a condi t ion s u l t a b l r  f o r  w i l d l i f e  food, i t  should b rrrnd avrlry 
year or i t  becotwrli too runk and f i b r o w .  
years. 

P i t o t ,  no w i l d l i f e  O t u d i 8 r  

The TVA IQW d o u c  rvary four  
Laadamera ate encoura8ed t o  pluat sptcirr which are u c h  batttr 
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for w i i d l i f e ,  bu t  less than one percent  of TVA'E rights-of-way are 
seeded i n  this w ~ y . ~  
o the r  food sources .  Therefore ,  t h e  f o r e s t  edge where an open area 
meets a wooded area has  gene ra l ly  been found t o  support  high populat ions 
of b i r d s ,  small mammals, dee r ,  e tc . ' l - l5  
favor  "edge" si tuations and wi l l  n o t  t h r i v e  unless they can f i n d  a good 
food supply of f r e s h  rasses, herbs ,  legumes, etc. i n  c l o s e  proximity 
to a p lace  of refuge.f4 'rloodchucks, various nice and many b i r d s  also 
b e n e f i t  from t h e  c l e a r i n g  of f o r e s t s .  Deer, a popular game animal,  
b e n e f i t  from a n  in t e r spe r s io r ,  of vege ta t ion  types. 
f o r  deer  by c u t t i n g  trees i n  some areas t o  make more browse a v a i l a b l e ,  
and by p l a n t i n g  trees, shrubs ,  or o t h e r  herbaceous p l a n t s  i n  o t h e r  areas 
t o  provide food o r  cover. But t t , -  edge of t he  f o r e s t  on a TVA grassed 
right-of-way is only t h a t :  t h e  f o r e  t sharp ly  ends a t  t h e  grassed  area 
with l i t t l e  development of a true f o r k s t  edge cormmunity ( t h e  zone of 
"low trees, shruba and forbb, 10 t o  60 feet wide"i2). There w i l l  be 
l i t t l e  development nf the  low trec-shrub h a b i t a t .  Yet, t he  shrubs,  which 
are p a r t i c u l a r l y  important f o r  w i l d l i f e ,  are included i n  t h a t  ca t ch -a l l  
category of "brush" vhich t h e  seeded grass Is supposed t o  i n h i b i t .  I n  
North Caro l ina ,  where t h e  g r a s s i n g  lrrethod ha8 been used, i t  w a s  recog- 
nized t h a t  a permaxtent zone of shrub3 I s  desirable .  and a t  least shrub 
lespedeza w a s  p lan ted  along che edges of t he  right-of-way. 16 

Also, w i l d l i f e  need cover ,  n e s t i n g  h a b i t a t ,  and 

C o t t o n t a i l  r a b b i t s ,  f o r  example, 

Land is o f t e n  managed 

The s t a f f  is a l s o  concerned about t h e  TVA broadcast  use of he rb ic ides .  
The TVA program f o r  chea lca l  c o n t r o l  of "brush" on the  rights-of-way is 
approved annual ly  by the  Federal  Working Group on P e s t i c i d e  Management, 
and from a s t a f f  review of t h e  l l t e r a t u r e ,  i t  appears t h a t  Tandem may 
be less dangcroua than 2.4,s-T (which the  TVA previously used ex tens lve ly ) .  
Its oral, d i e t a r y ,  and dermal t o x i c i t i e s  are low, and it  does n o t  a p r e a r  
t o  accumulate i n  t h e  t i s s u e s  of she  animals t e s t e d .  It is e f f e c t i v e  
against auh trees, which t h e  TVA hur had d i f f i c u l t y  c o n t r o l l i n g .  
Nevertheleas ,  the  s t a f f  ques t ions  t h e  necess i ty  f o r  t h e  broadcast  use 
of herb ic ides  t o  c o n t r o l  t h e  undes i rab le  vege ta t ion  on t h e  rfghts-of-way. 

For t h e  proper  uae of herbicides, It is important t o  determine the  path 
of he rb ic ides  i n  t h e  ecosystem, t h e f r  -de of action, t h e i r  movement 
8nd degrada t ion  i n  t h e  r o i l ,  and t h e  p o t e n t i a l  d 8 n g e ~  tc-  man and wild- 
l i fe  f r o a  t h e i r  usage. There has  been a g r e a t  mount  of research  e f f o r t  
to  answer such ques t ions  regard ing  2,/+,5-T, and, consequently,  same 
setfow dject loaa have been r818ed against its use. 
o t h e r  h m d ,  has  been on t h e  M r k e e  for only a few years and has not  been 
put under t h e  i n t e n s i v e  s c r u t i n y  which 2.4,s-T has  received.  
knam t o  be a coil sterilent and e x h i b i t s  moderately long p e r s i s t e n c e  
in  soil under most condi t ions .  
lx&fbit t h e  H i l l  Reaction (photosynthesis) .  L i t t l e  is knawn &out 
dagrada t ion  products .  
Tmadex are not c l e a r l y  def ined ,  8 prudent approach would be t o  use as 
l i t t l e  a8 possitbla. 
h c r b l c i d c  about the count rys ide  than broadcast app l i ca t ion .  

Tandex, on t h e  

I t  is 

The a c t i v e  ing rcd ten t  is thought to  

Since t h e  riska assoc ia t ed  w i t h  tire w e  of 

Se lec t ive  a p p l i c a t i o n  would scatter much l eas  

AYtcrnativaa to  rhe8r c l e a r i n g  wauld r e q u i r e  much e f f o r t  i n  t h e  area 
of educa t ion  of d c o n t r o l  omr t h e  am In t h e  f i e l d .  For example, 
parronncl w e  be able t o  tccognfge a dogwooct froa a -p ic  Cree. There 
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must be adequate supe rv i s ion  i n  t h e  f i e l d  t o  see t h a t  p r e e a u t l o w  are 
taken t o  u t i l i z e  e x i s t i n g  vege ta t ion  f o r  sc reening  yuip0Se.S and t o  
ensure t h a t  stream cross ings  ( inc luding  t h e  i n t e r m i t  t e n t  s t reams)  r e s u l t  
i n  as l i t t l e  vegetation a l t e r a t i o n  as poss ib l e .  Access roads  should be  
routed so as not  t o  de fea t  t h e  purpose of l eav ing  such vegat ion  i n t a c t ,  
and, f w t h e r ,  maintenance crews should be prevented from i n a d v e r t e n t l y  
des t roy ing  i t  years  later.  Equipment ope ra to r s  should learn t h a t  t h e  b e s t  
way t o  go from t h e  top t o  t h e  bottom of  a h i l l  is not  always s t r a i g h t  
down. The s t a f f ' s  experience with o t h e r  u t i l i t i e s  i n d i c a t e s  t h a t  t h i s  
educa t ion  of and c o n t r o l  over t h e  fLeld personnel  can be  accomplished. 

Although an a l t e r n a t i v e  such as s e l e c t i v e  c l e a r i n g  of vege ta t ion  followed 
by s e l e c t i v e  maintenance as recommended i n  t h e  USDI-USDA "Environmental 
Criteria f o r  Electric Transmission is s tandard  p r a c t i c e  wi th  
o t h e r  u t i l i t i e s , "  and is h ighly  d e s i r a b l e  from an e c o l o g i c a l  and 
e s t h e t i c  po in t  of view, i t  should no t  be  app l i ed  across t h e  board t o  
t h e  s i t u a t i o n  a t  Bel le fonte .  S i t e - s p e c i f i c  dec i s ions  must be  made in 
t h e  f i e l d  as t o  t h e  b e s t  way t o  cons t ruc t  and maintain a given section 
of right-of-way. What is b e s t  on a f l a t  h i l l t o p  is n o t  always b e s t  on 
t h e  s lopes .  What is bes t  i n  an oak f o r e s t  area is n o t  always b e s t  i n  a 
p ine  f o r e s t  area. 

Ecologica l  s t u d i e s  need t o  be undertaken t o  provide input  t o  c a r e f u l  
cuc !-benef i t  <malyses  where environmental  c o s t s  and b e n e f i t s  are con- 
s ide red  i n  add i t ion  t o  t h e  t r a d i t i o n a l  d o l l a r  c o s t s  of aaterial and 
labor .  
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