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OFFICE OF THE DIRECTOR 

POST OFFiCE B O X  X 

OAK R I D G E ,  T E N t i E S S E E  37830 

J u y e  12,  1970 xc fwd. by JtiC, 7/22/70: 
J. P i  dl:c:./i cz 

, 

D r .  S p o f f o r d  G. Englis:? 
Ass i s t a t  G e n r r a l  Eilerszer f o r  

R e s e a r c h  aid DevelcS7ezt 
U. S. Atomic Enerc,r C s ~ i s s i o n  
Washington ,  D. C .  2 C j h 5  

Dear Spof:  

As you kr,ov, we t??--.re E r ~ - - r ? r  ,-f inciiviCLs: e n v l r c n T ? n t a l  s t71i iez  
(progran  04 an\?. 06) E: 3D’:L c l0seI .y  r e l a t e d  t o  scc-er  ?:zit prc’sle:;. 
Last y e a r ,  com?r . c ing  w i t h  2 l e t t e r  frcir. Milt S h w  t o  F. L. Cullel-  
( 6 / 2 0 / 6 9 ) ,  we ‘ t . e~en  <s-;eic;:cC 8 z o r e  c e n t r a l i z s s  a>T:-Dzch t c  t h i s  

t h r o u s h  an expecs ion  of t h e  X u c l e a r  S a f e t y  I n f o r c l i t i o n  C e n t e r .  Cn 
OctoSer 9 ,  1963, ~e suk~5:<e< to GI~. S’raw 2 p r o g c s a ~  t o  exna rd  t:-.is 
work ,  w i t h  e n p t a s i s  cn i n f c r r z 5 i o n  p r o c e s s t n g  and s t u d i e s  of  theraal 
and r a d i o l o g i c a l  d i s c h a r g e s  %r 3. e f f e c t s .  
$lkOO,OOO. 
On January 30, 1970, f u r t h e r  r e q u e s t s  f o r  a s s i s t a n c e  t o  H e a d q u a r t e r s  
were r e c e i v e d  f ray  !>. Shz, E!? ?IT. T o t t e r ,  r e l e t e d  mcstly to t h e  develcs- 
luent of r e s e a r c h  program p lans  i n  t h e  a r e a s  o f  t h e r m a l  d i s c h a r g e s  and  
e f f e c t s  a-qd r a d i o n u c l i d 2  + r u l s p o r t  and c y c l i n g  nodels r e l a t i n g  r e l e a s e s  
t o  e q o s u r e .  

work 2 n Z  s i - ru l t r z= , : s> ;  ~ E A V C ~ C ~ ~ :  - _  --- -- cc r  ~-0l-k on envircn.-+Z’,.-l infsr;-LL;lion 

??.,e Froposed  f u n d i n g  level was 
Funds of S i 3 , O : ;  ( ; 3 . I )  end $73,GO2 ( 2 3 ~ )  ;;ere ;;-??e a.:zilaSle,  

ORNL h a s  made avai lzb. le  s - F x r t  f o r  t h i s  work t h r o u g h  r ep rograming  of 
o t h e r  v o r k  because  we s t r c g l y  c c n c u r  w i t h  t h e  urgency  t o  meet c r i t i c i s m  
that are so brcz3ly e- : iEct  zZout t h e  e n v i r o n n e n t a l  safety o f  n u c l e a r  
power plants. 

The a t t a c h e d  For!? 189 s u ~ . s r i z e s  soxe of  ‘ t h e  a s s o c i a t e d  w t i v i  t ies and 
d e s c r i b e s  our prgsose! rr:t:~z~. - -  of vork f o r  t h e  cc!ring yc-.z:- ir. t :?<s 

t I 1 5 8 3 3  



D r .  SpoffcrJ  G .  E n E l i s : ?  -2- June 1 2 ,  197: 

i m p o r t a n t  ~ Y Z .  

o b t a i n  full s u 2 p o r t  for- t h i s  work. Xe f e e l  i t  i s  of  v e r y  h i g h  c r i o r i ; y  
i n  h e l p i n g  t o  a r . e l i c r a t e  t h e  c u r r e n t l y  broad level of l o w  p u j l i c  c r s f l -  
b i l i t y  of t h e  C u m i s s i o n  i n  t S e  e n v i r o ~ ~ e n t a l  a r e a .  

We e z r n e c t l y  s c l s c i t  y c u r  r e s t  v i g q ~ c z s  e f f c r t s  to !-el;, 

If you have  m y  q u e s t i o n s  on t h i s  p r o g r a ,  please c o n t a c t  J. L.  L i v e r x n .  
$ 

S i n c e r e l y  y o u r s ,  
/" 

A t  t achrne n t 

c c :  S. I .  Acerhua:h 
S. E. Re211 
W. B. C o t t r e l l  
F. L. C u l l e r  
J. H.  C-ib-acns 
J. L. L i v e r m n  
R. A .  Nc:;?es (8) 
K. 2. E!crzsz 
H. M. Roth 
D. B. Tr.;ugzr 

Alv in  M. Weinberg 
Direc t  or 
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2 2 .  cos.rs 
G )  D i r e c t  Salar ies  ( t h o u s a n d s )  
b)  M a t e r i o l s  8 S e r v i c e s  

c )  Subcont rac ts  
____ __ ___. 

-_ __- - 
l r r o d i o t i o n  U n i t s  C o s t  -_ -__ 

-- Total Direct Cos ts  ---- 
e )  I n d i i e c t  C o s t s  

f )  F e e  ___- 
Total Cost5 ( In  T h o u s a n d s )  r ; - 6 1 3 7 - 4 5  

( N o t  a p p l i c a b l e  to  O R N L )  

1-COC-7-13- 
1 C O L  2 5  3 6  ~- 

~ 

23 G O O D S  & S E K V I C E S  O I I  O R D E R  a (In T h o L s a n d s l  ___ 
2 4  E Q U I P K E N T  

a )  Eudget A c t i v i t y  No 

b) E q u i p m e n t  O b l l g a t l o n s  (In T h o u s a n d s )  -___ 
C O L  3 7 - 4 1  -~ 

I 
-I 

C )  Equ ipment   COS:^ (In Thousonds)  -- 
I C N .  73 1 E 
3 2 - 6 5 )  

i C O L  5 2 - 5 6  
~- 



7ITL-E: Envi - ronxen ta l  Q u a l i t y  Study P r o j e c t  ACTIVITY NO. 
189 No. 

____~____._  - ___ ___ __ __ ~ _ _ _ _ _ _ _  ._____ ~ _ _ _  ____ 
--_p___-- 

5 .  P R O J E C r  COS? A N D  DEVELOPlIENT SCHEDULE ( s e e  a l s o  o t h e r  r e f e r e n c e d  a c t i v i t i e s ,  i n  
04 and 06 a reas ,  i n  e n v i r o u m e n t a l  work a s s o c i a t e d  w i t h  power p l a n t s . ) :  

(Cos t  i n  M i l l i o n s )  
F i s c a l  Year 

72 - 71  -- 70 - 
a.  C o s t  S c h e d u l e  

1. R e s e a r c h  & Development 
( t o t a l  p r o j e c t )  

b .  Development Schedu le  

. 6  

c o s t  .4 

.2 

c umu 1 a t i ve 

(mi 1 1 i ons ) 

70 7 1  72 

> i i l e s t o n c s  : 

FY 71  1st q u a r t e r  ( 1 )  D r a f t  of t h e r m a l  d i s c h a r g e s  and e f f e c l s  progr2.i  p l a n  dt 
l i v e r e d  t o  A E C .  Cwi.ience i m p l e n e n t a t i o n  of t?..sse i tems 
AEC c o r c u r s  a s  d e s i r a b l e  f o r  ORNL t o  u n d e r t a k e .  

( 2 )  F i n i s h  summary and c r i t i q u e  of c u r r e n t  US t h e r a a l  R&D. 

(3) Cornplete s t a t e - o f - t h e - a r t  on a c t i n i d e  i s o t o p e s  and on 

( 4 )  I n i t i a t e  r e v i s i o n  of t h e r m a l  d i s c h a r g e s  and e f f e c t s  

K r e 5 .  

program p l a n  f o l l o w i n g  comments from AEC.  

2nd q u a r t e r  ( 1 )  R e p o r t  on c o o l i n g  w a t e r  i n l e t  and o u t - f a l l  d e s i g n .  

( 2 )  S t a t e - o f - t h e - a r t  r e p o r t  on h e a t e d  w a t e r  a q u i c u l t u r e  i n  
J a p a n ,  

(3 )  S t a t e - o f - t h e - a r t  r e p o r t  on Sreo e n v i r o n m e n t a l  r e l e a s e  
and movement. 

( 4 )  D e l i v e r  d r a f t  r a d i o l o g i c a l  d i s c h a r g e  prograrc, p l a n .  

( 5 )  D e l i v e r  recommended g u i d e l i n e s  f o r  p r e l i c e n s i c g  thermal 
and h y d r a u l i c  s i t e  s e l e c t i o n  s t u d i e s .  

3 r d  q u a r t e r  ( 1 )  F i r s t  r e p o r t  on e n v i r o n m e n t a l  impac t s  of i n n o v a t i v e  
s i t i n g  on t h e r m a l  problems.  

( 2 )  Comqence w o r k  on i t e m s  of r a d i o l o g i c a l  d i s c t i ~ - i ; e s  
p r o g r a a  t h 2 t  A E C  c o n c u r s  as d e s i r a b l e  f o r  ORXL t o  undei 
t a k e .  



TITLE: Envi ronmen ta l  Q u a l i t y  S tudy  P r o j e c t  ACTlV lTY NO. 
169 No. 

5 .  

26. 

I PROJECT COST A N D  DEVELOPNENT SClIEDULE: ( c o n t  i n u c d )  

FY 7 1  3rd q u a r t e r  ( 3 )  

4 t h  q u a r t e r  ( 1 )  

(2 i 

( 4 )  

R e p o r t  of computcr s t u d i e s  of s u p e r  oxygena t ion  
e n g i n e e r i n g  c h a r a c t e r i s t i c s  f o r  d e c r e a s i n g  b i o l o g i c a l  
i n s u l t s  of hea ted  w a t e r .  

S t a t e - o f  - t h e - a r t  r c p a r t  on e n v i r o n m e n t a l  r e l e a s e  
and movement . 
Submit r e v i s e d  t h e r m a l  d i s c h a r g e  and e f f e c t s  program 
p l a n  f o r  c o n s i d e r a t i o n  by AEC.  

R e v i s e  r a d i o l o g i c a l  d i s c h a r g e  program p l a n  f o l l o w i n g  
comments froin AEC on d r a f t .  

i 
I. 
I 

Second Confe rence  on Uses of Heated D i s c h a r g e s .  i 
I 
i F i r s t  d e s i g n  of f i n  f i s h  f a c i l i t y  u s i n g  h e a t e d  w a t e r  

and des igned  t o  i n c l u d e  s i g n i f i c a n t  c o o l i n g  e f f e c t s .  

S t a t e - o f - t h e - a r t  r e p o r t  on Cs137  e n v i r o n m e n t a l  r e l e a s e  
and movement . 
Subniit r e v i s e d  r a d i o l o g i c a l  d i s c h a r g e  program p l a n .  

i 
1 
1 

DATES AND TITLES OF PUULICATIO?<S : 

Most of ou r  r e p o r t s  ai-e l i s t e d  i n  t h e  189 on X u c l e a r  S a f e t y  I n f o r m a t i o n  C e n t e r .  
I n  a d d i t i o n  t o  t h e s e ,  t h e  f o l l o w i n g  were p u b l i s h e d  o r  s u b m i t t e d  f o r  p u b l i c a t i o n  
d u r i n g  FY 70: 

I 

R a d i a t i o n  and Env i ronmen ta l  C h a r a c t e r i s t i c s  of t he  A c t i n i d e  I s o t o p e s , "  by I t  

E. D .  A r t i c l d  ( t o  be p u b l i s h e d  i n  P-ioc. ANS 1 6 t h  Annual Mee t ing ,  J u n e  28  - 
J u l y  2 ,  1970,  Los A n g c l e s ,  C a l i f o r n i a . )  

"Nuclear Energy C e n t e r s  and Food P r o d u c t i o n  P o t e n t i a l , "  by W .  C .  Yee, Proc.  
J o i n t  Confe rence  Canad ian  I n s t i t u t e  of Chemis t s  and American Chemical S o c i e t y ,  
T o r o n t o ,  Canada, May 1970.  i 

I 

"The Loud and the S i l e n t  Cr i s i s , "  by John H .  Gibbons.  A C h a p t e r  i n  The E n l i g h t e n -  
ment of S c i e n c e ,  t o  b e  p u b l i s h e d  by C h a r l e s  S c r j b n e r ' s  Sons,  1970. I 

1 

A d d i t i o n a l  a r t i c l e s  whose p r e p a r a t i o n  was commenced i n  FY 70 b u t  which w i l l  n o t  
a p p e a r  u n t i l  FY 7 1  a r e  l i s t e d  i n  S e c t i o n  ( 2 9 ) .  Speeches and s e m i n a r s ,  g i v e n  
t o  a wide  d i s t r i b u t i o n  of a u d i e n c e s  a r e  n o t  l i s t e d  b u t  a r e  a v a i l a b l e  on r e q u e s t .  

-___- PAGE 



TITLE: Envi ronmen ta l  Q u a l i t y  Study P r o j e c t  

2 .  Env i ronmen ta l  Stud%. 

We a re  c o n c e n t r a t i n g  on t h o s e  e n v i r o n m e n t a l  f a c t o r s  r e l a t e d  t o  ene rgy  con- 
v e r s i o n ,  waste  p r o c e s s i n g ,  and f u e l  r e p r o c e s s i n g .  The most n o t a b l e  a r e a s  of 
emphas i s  are: 

ACTIV ITY NO. 
189 No. 

The Project has bceri orga?:;caJ t o  a s s i s t  the Commission iiz br l? tg ing  
i t s  varied resotwces and c y d i i l i t i e s  t o  bear on e n v i r o i m e ~ t a l  as-  
pec ts  of p rodwing  e l e c t r i c  powc~ .  
i n c  liide env iromcnta l  i n f o r z t i o n  gathering, processing, and c o r m n i -  
cat ions;  research i n  t h e m c l  discharges and e f f e c t s ;  s t u d i e s  of 
rout ine radiological  re leases  and t h e i r  enuironme,ttal f a t e  (as  fnput 
t o  s i t ing s t u d i e s ) ;  m d  staff assis tance to the Comiss ion  i n  such 
areas as  development o f  a ~ r q r a m  p l a n  i n  themial e f f e c t s .  
Project a l s o  serves t o  c e n t r a l i z e  and coordinate various other  ORNi  
a c t i v i t i e s  (programs 0 4  ai,-! 06) i n  environmental s tud ies  con- 
cerned w i t h  0 1 2  i,elated t o  rsclecrr power production. 

, 
I t ' s  i n i t i a l  o r  plamcs'  a c t i v i t i e s  

f i e  

i The P r o j e c t  b r i n g s  t o g e t h e r  t h e  s e v e r a l  a c t i v i t i e s  a t  ORNL i n  e n v i r o n m e n t a l  
f a c t o r s  a s s o c i a t e d  w i t h  s t a t i o n a r y  power p l a n t s  and r e l a t e d  i n d u s t r y  such  as 
r e p r o c e s s i n g  p l a n t s .  The pu rpose  i s  t o  a s s i s t  t h e  Commission t o  meet t h e  w i d e l y  

I e x p r e s s e d  need t o  b e  more d e e p l y  i n v o l v e d  i n  env i ronmen ta l  a f f a i r s  r e l a t e d  t o  
a t o m i c  ene rgy  i n  g e n e r a l  and n u c l e a r  power p l a n t s  i n  p a r t i c u l a r .  The f o l l o w i n g  
a re  a c t i v i t i e s  of t h e  p r o j e c t :  1 

1 . I n f  orina t i o n .  



TITLE: Envi ronmen ta l  Q u a l i t y  S tudy  P r o j e c t  ACTIV ITY NO. 
189 Plo. 

7 .  

28. 

SCOE'E : ( c o n t i n u e d  ) I 
compare t h e s e  e f f e c t s  w i t h  o t h e r  i n s u l t s  a s s x i a t e d  w i t h  power p r d u c t i o n ;  
t o  p r o v i d e  means of p r e d i c t i n g  ve ry  loris- term r e g i o n a l  consequences of 
r a d i o n u c l i d e s  from many s o u r c e s ;  and t o  d e v e l o p  means t o  m o n i t o r ,  c o n t r o l ,  
and f u r t h e r  a b a t e  r o u t i n e  r a d i o l o g i c a l  r e l e a s e s  from power p l a n t s  and re- , 
p r o c e s s i n g  p l a n t s .  A c e n t r a l  g o a l  is  t h e  deve lopmen t ,  beg inn ing  x-ith s o u r c c  
t e r m  d e s c r i p t i o n ,  of a p r e d i c t i v e  model t h a t  w i l l  e n a b l e  s o u r c e ,  pathway, I 

T h i s  w i l l  t h e n  p e r m i t  r e g i o n a l  w a t e r  b a s i n  c a l c u l a t i o n s  f o r  a v a r i e t y  cf 
r e a c t o r s  and p r o c e s s i n g  p l a n t s  over  many y e a r s  t h a t  w i l l  r e l a t e  s 3 u r c e  r e -  

I 
e x i s t i n g  sub-programs a t  ORNL, a re  needed f o r  l ong- t e rm e x t r a p o l a t i o n s  of 
d o s e  and d o s e  commitment t h a t  a r e  a n e c e s s a r y  component of r e g i o n a l  s t u d i e s .  

l 

and f a t e  d e s c r i p t i o n  of movement f o r  t h o s e  r a d i o n u c l i d e s  of s i g n i f i c a n c e .  

leases t o  r e s u l t a n t  p u b l i c  e x p o s u r e s .  These c a l c u l a t i o n s ,  t o  b e  b u i l t  on 

I 

i 
I 
I 

3 .  S i t i n g  

We p r o p o s e  t o  s t u d y  t h e  recommendations of  t h e  fo r thcoming  OST r e p o r t  on ! 
power p l a n t  s i t i n g  r e s e a r c h  r e q u i r e m e n t s  and t o  i n i t i a t e  work on t h o s e  h i g h  
p r i o r i t y  r e q u i r e m e n t s  i n  which O W L  h a s  s t r o n g  cornpet ence .  Th i s  will r e p r e s e n t  
i n  p a r t  t h e  AEC r e s p o n s e  t o  a r ecogn ized  need on power p l a n t  s i t i n g .  

I 

I 

4 .  O t h e r  A c t i v i t i e s  

We a r e  s e e k i n g  o t h c r  ways t o  u t i l i z e  more f u l l y  t h c  s p e c i a l  s k i l l s  and 
knowledge of ORNL i n  c o n t r i b u t i n g  t o  a m e l i o r a t i o n  of e n v i r o n n e n t a l  i n s u l t s  p a r t i c -  
u l a r l y  t h o s e  a s s o c i a t e d  w i t h  po-rer p r o d u c t i o n .  T h i s  i n c l u d e s  a s s i s t a - c e  t o  
m u n i c i p a l ,  s t a t e ,  and f e d r r a l  agency r e p r e s e n t a t i v e s ,  s t u d e n t s  and c L t i z e n s  wb.3 
s eek  i n f o r m a t i o n  and a d v i c e .  Another  a c t i v i t y  i s  t h e  i d e n t i f i c a t i o n  of t iT,ely 
i s sues  and s u b s e q u e n t  o r g a n i z a t i o n  of a work ing  c o n f e r e n c e  o r  s y ~ p o s i c - ,  t o  con- I 
cer i t ra te  on (and h o p e f u l l y  t o  c l a r i f y )  t h e  i s s u e s .  Th i s  p r o j e c t  h a s  31so filr- 

n i s h e d  e x p e r t s  t o  a s s i s t  t h e  Comnission i n  s p e c i a l  t a s k s ,  f o r  example, t h e  OST , 

s t u d y  on R&D needed f o r  power p l a n t  s i t i n g .  Many s p e c i f i c  r e s e a r c h  and deve lop -  
ment or  d e m o n s t r a t i o n  p r o j e c t s  a r e  developed from t h i s  p r o j e c t  b u t  a r e  p r e s e n t e d  
as s e p a r a t e  1 8 9 ' s  i n  a p p r o p r i a t e  AEC a c t i v i t y  areas .  

I 

REL4TIONSHIP TO OTHER PROJECTS ( s e e  a l s o  t h e  r e l a t e d  189 forms t a b u l a t e d  under 
S e c t i o n  30): 

The s p e c i a l i z e d  i n f o r m a t i o n  c e n t e r s  a t  ORNL c o v e r  a broad r ange  of s u b j e c t s  and 
o p e r a t e  a t  many l e v e l s  of s o p h i s t i c a t i o n .  The re  a r e  more than  a dozen of t h e s e  
c e n t e r s  a t  ORNL, s h a r i n g  t h e  e x p e r i e n c e  and t e c h n o l o g y  of s t o r a g e  and r e t r i e v a l  
t e c h n i q u e s .  O u r  work on env i ronmen ta l  i n f o r m a t i o n  a s s o c i a t e d  w i t h  s t c a n  powci 
p l a n t s  and i n  b iogeochemica l  da t a  i s  n o t  d u p l i c a t e d ,  p e r  s e ,  i n  any o t h e r  
f a c i l i t y  o r  agency .  We do ,  however,  u t i l i z e  i n f o r n a t i o n  frorn SIE, T I P  (AEC), 
LRL (AEC), FVQA, and o t h e r s .  Our work on c r i t i c a l  r e v i e w s  and s t a t e - o f - t h e - a r t  
s u r v e y s  i s  c o o r d i n a t e d  th rough  c l o s e  comnun ica t ion  w i t h  o t h e r  p o t e n t i a l  s o u r c e s  
of s u c h  documents ( e . g . ,  ANL) s o  t h a t  d u p l i c a t i o n  of e f f o r t  i s  avo ided .  

The a c c e l e r a t e d  c c n c e r n  ove r  environrnental  q u e l i t y  h a s  caused a r a p i d  i n c r e a s e  i 
a s s o c i a t e d  r e s e a r c h  and development .  I n  t h e  area of s t a t i o n a r y  power p l a n t s ,  an 
p a r t i c u l a r l y  n u c l e a r  power p l a n t s  t h e r e  are  a l a r g e  v a r i e t y  of s t u d i e s  underway 
i n  b o t h  p r i v a t e  and p u b l i c  s e c t o r s .  Waste h e a t  d i s p e r s a l  studies have been nlzclc 
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RETATIONSHIP TO OTHER PROJECTS : ( c o n t i n u e d )  

f o r  s p e c i f i c  power p l a n t  s i t e s  by e n g i n e e r i n g  c o n s u l t i n g  f i r m  and university 
g r o u p s .  I n  a d d i t i o n  t e r m p e r a t u r e  p r e d i c t i o n  and mixing zone m o d e l l i n g  s t u d i e s  
f o r  r i v e r s  and r e s e r v o i r s  have been a c t i v e l y  pursued a t  PNL, sponsored  by AEC 
( P r o d u c t i o n  and DRDT) ; s i m i l a r  t e m p e r a t u r e  s t u d i e s  , bo th  t h e o r e t i c a l  and e x p e r i -  
m e n t a l ,  a r e  b e i n g  s t u d i e d  a t  ANL f o r  l a r g e  l a k e s .  S i m i l a r  s t u d i e s  f o r  e s t u a r y  
s y s t e m s  have been sponsored  by E E I .  I 

I 
Wet c o o l i n g  tower t e c h n o l o g y  i s  b e i n g  g iven  some a t t e n t i o n  by i n d u s t r y ,  p a r t i a l l y  
under  a n  FWQA g r a n t ,  b u t  t h e r e  a p p e a r s  t o  be no  c o n c e r t e d  R&D e f f o r t  by i n d u s t r y  
t o  improve c o o l i n g  tower performance o r  t o  examine e n v i r o n m e n t a l  e f f e c t s  such as ' 

t h o s e  from chemica l  a d d i t i v e s  and plume i n t e r a c t i o n s .  Env i ronmen ta l  problems I 
a s s o c i a t e d  w i t h  s a l t  water  c o o l i n g  towers  a r e  s i g n i f i c a n t  b u t  w e  a r e  n o t  aware of 
any  c u r r e n t  o r  planned e f f o r t s  t o  s o l v e  them. Dry c o o l i n g  towers  of t h e  c a p a c i t y ,  
r e q u i r e d  f o r  power p l a n t s  a re  b e i n g  d i s c u s s e d  by n a t i o n a l  l e a d e r s  b u t  t o  our  I 

knowledge l i t t l e  e f f o r t  on t h e i r  development i s  c u r r e n t l y  s u p p o r t e d  by i n d u s t r y  

a t e d  heat  exchanger  and mater ia ls  r e s e a r c h  which i s  app3 i c a b l e  h a s  been suppor t ed  
by OSW and AEC.  Few ha rd  d a t a  o r  c a l c u l a t i o n s  a r e  a v a i l a b l e  on t h e  u s e  of smal1c:- 
ponds o r  l a k e s  as a means f o r  h e a t  dump b u t  t h e i r  u se  i s  s p r e a d i n g ,  p a r t i c u l a r l y  

I 

o r  government ,  p r o b a b l y  because  of d i s c o u r a g i n g  economic p r o s p e c t s .  Some a s s o c i -  1 

i n  t h e  s o u t h e a s t  . j 

S e v e r a l  s t u d i e s  i n  b e n e f i c i a l  u s e s  of h e a t e d  w a t e r  i n  a q u i c u l t u r e ,  a g r i c u l t u r e  
and u r b a n  u s e s  a r e  b e i n g  proposed by ORNL t o  b o t h  €IUD and A E C .  Some work i n  €isk 
p r o d u c t i o n  i s  b e i n g  i n i t i a t e d  by p r i v a t e  indl.:stry a n d  a c l c ~ o n s t r a t i o n / r e s c a r c l ~  
p r o j e c t  i n  a g r i c u l t u r e  i s  b e i n g  sponsored by a p u b l i c  u t i l i t y .  However, we have 
found no  c e n t r a l i z e d ,  s y s t e n i a t i c  e f f o r t  torsrard u t i l i z a t i - o n  of t h i s  r e s o u r c e .  A 
p r o p o s a l  i s  b c i u g  sub:ii i t ted which i n c l u d e s  j o i n t  e f f o r t s  by Ti';, and 0t::;L torrard 
a d e m o n s t r a t i o n  p r o j e c t .  

S t u d i e s  of e n v i r o n m e n t a l  a s p s c t s  of r o u t i n e  r a d i o l o g i c a l  r e l e a s e s  have  c e n t e r e d  
on re leaFe  c o n t r o l s ,  m o n i t o r i n g ,  movenent,  arid syste.;ils m o d e l l i n g .  T h i s  work has  
b e e n  s u p p o r t e d  i n  t h e  main by AEC and PIIS a t  P a c i f i c  Xorthrrest  Labs ,  @i;?!L, and 
o t h e r s .  
e n c e s ,  and communication l i n k s  between p r o f e s s i o n a l  p e r s o n n e l .  

I Numerous s t u d i e s  on p a r t i c u l a r  a s p e c t s  of pv.rer p l a n t  s i t i n g  have  been,  o r  a r e  
b e i n g ,  made .  The OST s t u d y  " C o n s i d e r a t i o n s  A f f e c t i n g  Steam Power P l a n t  S e l e c t i o n "  I 
( 1 9 6 9 ) ,  i s  n o t a h l e .  So t o o  i s  t h e  s u c c e e d i n g  OST s i t i n g  s t u d y  ( t o  b e  p u b l i s h e d ,  ' 
1970) which c o n c e n . t r a t e s  on a r e a s  of needed R&D. Our c o g n i z a n c e  of t h i s  i s  
m a i n t a i n e d  th rough  p e r s o n a l  p a r t i c i p a t i o n  i n  t h a t  s t u d y  by a member of ou r  P r o j e c  . 

I 
I 

Coherence i s  ma in ta ined  through'  l i t e r a t u r e  p u b l i c . n t i o n ,  p r i v a t e  c o ~ i f e r -  ' 
i 

i 
TECHNICAL ACCOi~lPLISHPIENTS I N  FY 1970: 
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t h e r m a l  m o d i f i c a t i o n s  of e c o l o g i c a l  systerns ,  and (21)  E f f e c t s  of r a d i o n u c l i d e s  
and i o n i z i n g  r a d i a t i o n  on e c o l o g i c a l  systerns .  

Work on s e v e r a l  r e v i e w  p a p e r s  h a s  been i n i t i a t e d .  
c a l e n d a r  1970. S u b j e c t s  i n c l u d e  t h e  f o l l o w i n g :  

i 
P u b l i c a t i o n  i s  s c h e d u l e d  f o r  

i 
E c o l o g i c a l  and H e a l t h  P h y s i c s  A s p e c t s  of T r i t i u m .  
I n t e r n a l  Exposure Haza rds  A s s o c i a t e d  w i t h  Plutonium. 
R a d i o a c t i v e  Krypton and I t s  Behavior  i n  t h e  Environment.  
Atmospheric  E f f e c t s  on C o o l i n g  Towers. 
A c t i n i d e  R a d i o n u c l i d e s :  T h e i r  P r o d u c t i o n ,  R e l e a s e ,  and Behavior  i n  

t h e  Environment .  

i P r o g r e s s  toward t h e  b iogeochemica l  l i t e r a t u r e  and da t a  c e n t e r  i s  d e s c r i b e d  i n  
189-57 (06 Program),  T h i s  work i s  complementary t o ,  and b u i l d s  upon, t h e  work 1 I i n  t h e  N S I C .  I t  i s  more b r o a d l y  a d d r e s s e d  t o  e c o l o g i c a l  i n f o r m a t i o n  and s t r e s s e s ,  
d a t s  a c c u m u l a t i o n  and m a n i p u l a t i o n  i n  a d d i t i o n  t o  b i b l i o g r a p h i c  work. 

Members of t h e  P r o j e c t  have appea red  h e f o r e  p u b l i c  g roups ,  i n c l u d i n g  approxjmatel j -  
20 u n i v e r s i t y  a u d i e n c e s ,  t e c h n i c a l  c o n f e r e n c e s ,  a n d  c i v i c  g r o u p s  ( a b o u t  30) on a , 
v a r i e t y  of o c c a s i o n s .  The s u b j e c t  area h a s  been t h e  c o n t r i b u t i o n  of AEC programs 
t o  work i n  e n v i r o n m e n t a l  q u a l i t y .  Audience c o n t a c t  h a s  t o t a l e d  s e v e r a !  thousand 
c o l l e g e  s t u d e n t s  and f a c u l t y  i n  more than  s i x  s t a t e s ,  over  one thousznd h i g h  
s c h o o l  s t u d e n t s  and t e a c h e r s ,  and s e v e r a l  hundrcd members of c i v i c  c l u b s .  

1 

I 

W o  s h o r t - t e r m  p r o j e c t s  were pcrformcd f o r  H e a d q u a r t e r s  upon t h e i r  r e q u e s t .  
was a seve ra l -week  e v a l u a t i o n  and c l z s s i f i c a t i o n  of therntal  b a s e l i n e  programs 
a s s o c i a t e d  w i t h  docke ted  n i i c l c a r  F?--.’L p l a n t s  a s  r e p o r t e d  i n  a s e l c c t e d  s e t  of  
r e p o r t s ,  A s  a p a r t  of t h i s  s t u d y  a g u i d e l i n e  f o r  m i i i i c l u m  p r e - o p e r a t i o n a l  and 
p o s t - s t a r t u p  b a s e l i n e  s t u d i e s  was d r a f t e d .  The second s h o r t  p r o j e c t  w a s  an e v a l -  
u a t i o n  of pLibljc p o s i t i o n s  t a k e n  by c e r t a i n  i n d i v i d u a l s  r e g a r d i n g  envii-onmental  

One , 

a s p e c t s  of  n u c l e a r  power p l a n t s .  I 

I 
Anothe r  s t u d y  i n i t i a t e d  i n  FY 1970 i s  an o v e r a l l  r e v i e t i  and e v a l u a t i o n  of (1J.S.) 
c u r r e n t  and p r o j e c t e d  r e s e a r c h  programs i n  t h e  t h e r m a l  d i s c h a r g e  area by abou t  
200 f e d e r a l  and s t a t e  a g e n c i e s ,  u n i v e r s i t i e s ,  u t i l i t i e s ,  and i n d u s i r i e s .  The 
s t u d y  i s  b e i n g  c a r r i e d  o u t  under  t h e  d i r e c t i o n  of  a n  e c o l o g i s t  and an  e n g i n e e r .  
Response h a s  been e x c e l l e n t ,  i f  a l i t t l e  overwhelming. 

One member of the P r o j e c t  s p e n t  a l m o s t  h a l f  a y e a r  s e r v i n g  w i t h  the I n t e r a g e n c y  
OST Task Force  c h a i r e d  by t h e  AEC on Needed R&D f o r  Power P l a n t  S i t i n g  (document 
i n  p u b l i c a t i o n ) .  

During t h e  l a s t  f o u r  months of FY 70 a t a s k  f o r c e  was orgai i ized a t  t h e  r e q u e s t  
o f  t h e  Commission ( D R D T  and D13X) t o  deve lop  a program p l a n  on t h e r m a l  d i s c h a r g e s  
and e f f e c t s .  The d r a f t  p l a n  w i l l  be  p r e s e n t e d  i n  e a r l y  J u l y  and w i l l  r e p r e s e n t  
a b o u t  two man y e a r s  of e f f o r t .  Work was a l s o  i n i t i a t e d  a t  t h e  end of Fy 70 on a 
program p l a n  t o  d e t e r m i n e  e n v i r o n m e n t a l  e f f e c t s  from releases of r a d i o a c t i v i t y .  
T h i s  p l a n  w i l l  g i v e  p r i o r i t y  a t t e n t i o n  t o  t h e  development and use  of r a d i o -  
n u c l i d e  t r a n s p o r t  models i n  r e l a t i n g  s o u r c e  r e l e a s e s  t o  u l t i m a t e  exposure  t o  t h e  
p u b l i c .  

Members of t h e  P r o j e c t  o rgan ized  a working c o n f e r e n c e  on “ B e n e f i c i a l  Uses of 
Waste Hea t . ”  It was a t t e n d e d  by i n v i t a t i o n  and was s t r u c t u r e d  t o  i n c l u d e  r e p r e -  
s e n  t a t i  on from g overnnien t , e 1 ec t r i c  a 1 u t i  1 i t i es , UII i v e  r s i t  i e s , and p L- i v  a t e 
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10. 

I TECHNICAL ACCOMPLISkPlESTS I k  FY 1970: ( c o n t i n u e d )  

I 
I i n d u s t r y  g r o u p s ,  r a n g i n g  from majo r  i n d u s t r i a l  coiiipauies t o  snia11 u s c r s  of waste  

h e a t  s u c h  as c a t f i s h  growers .  Approx ima te ly  5 5  p e o p l e  a t t e n d e d .  P o s t - c o n f e r e n c e  
e v a l u a t i o n  by t h e  p a r t i c i p a n t s  h a s  i n d i c a t e d  a n e a r l y  unanimous f e e l i n g  t h a t  i t  
was b o t h  u n u s u a l  and h i g h l y  s u c c e s s f u l .  

P a p e r  s t u d i e s  i n c l u d i n g  c o n c e p t u a l  d e s i g n  ( p a t e n t  b e i n g  a p p l i e d  f o r )  and c o s t  
a n a l y s e s  were performed f o r  a n  a q u i c u l t u r e  f a c i l i t y  f o r  i n t e n s i v e  sh r imp  c u l t u r e  
i n  h e a t e d  s e a w a t e r .  Economic and marke t  d a t a  c o l l e c t e d  i n d i c a t e  t h a t  t h e  U. S .  
h a s  remained r e l a t i v e l y  s t a b l e  i n  f i s h  and s h r i m p  p r o d u c t i o n  and h a s  m e t  i n c r e a s -  
i n g  consumpt ion  w i t h  more i m p o r t s .  W i t h i n  a decade t h e  e x t r a p o l a t e d  demand f o r  
s h r i m p  w i l l  exceed c u r r e n t  worldwide s u p p l y .  T h i s  p a r t i a l l y  a c c o u n t s  f o r  t h e  i n -  
t e n s e  i n t e r e s t  i n  sh r imp  fa rming .  A r e v i e w  of J a p a n e s e  e x p e r i e n c e  i n  p a r t i c u l a r  
i n d i c a t e s  t h a t  l a r g e  p o t e n t i a l  g a i n s  a re  p o s s i b l e  t h r o u g h  t h e  use  of h e a t e d  watei 
i n  s h r i m p  p r o d u c t i o n .  

P r e l i m i n a r y  s t u d i e s  of t h e  use  of h e a t e d  w a t e r  f o r  h e a t i n g  and c o o l i n g  of g r e e n -  
h o u s e s  i n d i c a t e  t h e  v a l u e  of c o s t  s a v i n g s  t o  be d e r i v e d  from use  of  i n e x p e n s i v e  
low g r a d e  h e a t .  V e g e t a b l c s  grown on a y e a r - r o u n d  b a s i s  cou ld  produce s u f f i c i e n t  
e a r n i n g s  t o  p r o v i d e  r e a s o n a b l e  v e n t u r e  c a p i t a l  p r o f i t s  and cou ld  a l s o  p r o v i d e  a 
s i gn i f i c a u t  iric m e  and s av i n g  s t o t h e  u t  i 1 i t J- . 
S t u d i t . s  of p r o p e r t i e s  of a c t i n i d e  i s o t o p p s  and t h e i r  a n t i c i p s t e d  p r o d u c t i o n  ra te :  
were performsd a n d  i t  w a s  conc luded  t h a t  i n f o r m a t i o n  i s  needed on p l a n t  and m a m -  
m a l i a n  u p t a k e  of m e r i c i u a  and cui-iu.n s i n c e  e x t r a p o l a t i o n  of  p lu ton iwn  b e h a v i o r  
t o  t h e s e  n u c l i d c s  i s  s u b j e c t  t o  a l a r g e  u n c e r t a i n t y .  

EXPECTED RESULTS I N  FY 1 9 7 1 :  

Thc P r o j e c t  w i l l  o v e r s e c  and/oi- c o o r d i n a t e  t h e  v a r i o u s  a c t i v i t i e s  a t  ORNL con-  
c e r n e d  w i t h  or  r e l e v a n t  t o  euv i ro txnen ta l  e f f cc t : :  of  n u c l e a r  por.qer p l a n t s .  T h i s  
w i l l  i n c l u d e ,  b u t  n o t  be r e s t r i c t e d  t o ,  t h e  fo l lowi r ig  programs: 

Program 04 - R e a c t o r  Development 

a )  189a-10145 S a f e t y  Cr i t e r i a  f o r  S i t i n g  and O p e r a t i n g  Nuclear  F a c i l i t i e s  

b) 189a-10160 Euuclear S a f e t y  I n f o r m a t i o n  C e n t e r  

c) 189a-10245 Dry Coo l ing  Tower S t u d i e s  

d )  189a-10260 Wet Coo l ing  Tower S t u d i e s  

e)  189a-10261 B e n e f i c i a l  Uses of Waste Heat ( i n c o o p e r a t i o n  w i t h  TVA) 

Program 05 - Biology and Medicine 

f )  189-49 Responses of Animals t o  I o n i z i n g  R a d i a t i o n  

g )  189-50 Responses  of H ighe r  P l a n t s  & P l a n t  Communities t o  I o n i z i n g  K a d i a t i c  

h )  183-51 R a d i o n u c l i d e  C y c l i n g  i n  T e r r e s t r i a l  Ecosysteins and th-. Use of 

i) 189-52 R a d i o n u c l i d e  C y c l i n g  i n  A q u a t i c  Ecosystems 

j) 189-55 T h e r m 1  Enrichnicnts S t u d i e s  

k) 169-57 Biogeochemical Ecology I n f o r m a t i o n  C e n t e r  

1) 189-66 R a d i o l o g j c a l  and HeaJ th  P h y s i c s  - I n t E r n a l  DOSF E s t i m a t i o n  

I s o t o p e s  t o  D e l i n e a t e  and Q u a n t i f y  Basic E c o l o g i c a l  P r o c e s s e s  

___ PAGE CN-44 1 4 A  
3 e-631  



TITLE: Envi ronmen ta l  Q u a l i t y  Study P r o j e c t  ACTIVITY NO. 
189 No. 

- -7 - _. - ___._______ _ _ _ _ _  _____  __ ~ ____ ___ ___--- - -  -- 
1. EXPECTEII RCSULI'S I N  FY 1971:  ( c o n t i n u e d )  

I n  z d d i t i o n  t o  t h e s e  s e p a r a t e l y  proposed a c t i v i t i e s  we p r o p o s e  t o  uridcrtake t h e  
f o l l o w i n g  t a s k s :  

(1) We w i l l  proceed w i t h  deve1op:nent of t h e  t h e r m a l  d i s c h a r g e s  ---_ and e f f e c t s  
program p l a n ,  f o l l o w i n g  g u i d a n c e  from t h e  Corrunission. F i r s t ,  t h e  program p l a n  
w i l l  be d e t a i l e d  t o  t h e  r e q u i s j - t e  d e g r e e .  Second, a s t a t e - o f - t h e - a r t  a n d  su;ma- , 
t i o n  of c u r r e n t  and s c h e d u l e d  R&D programs w i l l  be  p r e p a r e d .  T h i r d ,  we w i l l  
proceed t o  implenient,  t o  t h e  e x t e n t  p o s s i b l e ,  t h e  h i g h e s t  p r i o r i t y  i t e n s  of t h e  , 

program p l a n .  We a n t i c i p a t e  t h a t  among t h e s e  items w i l l  be  t h e  deve lopnen t  of . 
g u i d e l i n e s  f o r  p r e - l i c e n s i n g  s u r v e y s ,  p o s t - s t a r t u p  s t u d i e s ,  and s y s t e m a t i c  moni- 

i t o r i n g  and r e p o r t i n g  p r o c e d u r e s .  We w i l l  d e t e r m i n e  t h e  l i m i t a t i o n s  imposed by 
h e a t  s i n k  c a p a c i t i e s  unde r  proposed w a t e r  q u a l i t y  s t a n d a r d s  f o r  v a r i o u s  h e a t  r e -  ' 
j e c t i o n  p r o c e s s e s  i n  r e l a t i o n  t o  t h e  growing power demands p r o j e c t e d .  i 

I ( 2 )  We w i l l  u n d e r t a k e  s t u d i e s  i n  t h e r m a l  e f f l u e n t  aba temen t  t e c h n i q u e s  ( i n  ~ 

a d d i t i o n  t o  t h e  c o o l i n g  tower s t u d i e s )  i n c l u d i n g  d e t a i l e d  c o n s i . d e r a t i o n s  of h e a t e d  
water i n t a k e  and o u t f a l l  d e s i g n  t h a t  w i l l  r e q u i r e  a merged u s e  of a q u a t i c  e c o l o g y '  
and f l u i d  dynamics.  We w i l l  i n i t i a t e  s t u d i e s  of t h e  p o s s i b l e  d e s i r a b i l i t y  of 
o f f s h o r e  s i t i n g  and o t h e r  i n n o v a t i v e  s i t i n g  i d e a s  such  a s  o f f s l t o r e  s a l t  wa te r  
c o o l i n g  towers  tha t  may l a r g e l y  o b v i a t e  problems a s s o c i a t e d  w i t h  t h e m a 1  d i s -  
c h a r g e s  i n  c o a s t a l ,  n e a r - s h o r e ,  o r  e s t u r i n e  a r e a s .  We w i l l  a t t e m p t  t o  predi .c t  
thc? e f f e c t  of v a r y i n g  t e n p e r a t u r e  r e s t r i c t i o n s  ( t e m p e r a t u r e  r i s e  i n  r ece iv i r ig  
w a t e r )  and v a r i o u s  a b a t e m e n t  t e c h n i q u e s  on t h e  r e a l  c o s t  of povc r .  , 

I 

( 3 )  V e  w i l l  i n v e s t i g a t e  the  use  of supe i - -osy  r in t  i o n  techinql. :cs a s  a ::!et h t c '  
f o r  t r e a t i n g  h e a t e d  e f f l u e n t s .  S i n c e  m e t a b o l i c  ra tes  i n c r e a s e  r a p i d l y  w i t h  w a t e r -  
t e i l p c r a t u r e  and oxygen s o l u b i l i t y  c o r r e s p o n d i n g l y  d c c r - c a s c s ,  t h e  treyma t o  aquati.: 
l i f e  from h e a t e d  water i s  r e l a t e d  t o  t h e  combined e f f e c t s .  h'ew, e c ~ n o - . i c a l  t e c h -  
n i q u e s  i n  t r a n s f e r r i n g  oxygen i n t o  water may make such  t r e a t m e n t  f e a s i b l e ,  p n r -  
t i c u l a r l y  i n  times of suinertime peak l o a d s .  We w i l l  a d a p t  a n  e x i s t i n g  co!np;it:c.r 
program t o  p r e d i c t  t h e  oiiygeil r e t e n t i o n  c h a r a c t e r i s t i c s  of h e a t e d  w a t e r .  R e s u l t s  
v i  11 be checked  w i t h  1 in i i . t ed  l a b o r a t o r y  e x p e r i m e n t s .  A d d i t i o n a l  c x p 2 r i x e n t s  w i l l  
be  planned on m e t a b o l i c  oxygen r equ i r e inen t s  a t  e l e v a t e d  t e m p e r a t u r e s  f o r  s e l e c t e d  
organisms and t h e i r  a b i l i t y  t o  u t i l i z e  s u p e r s a t u r a t e d  oxygen. 

! 
( 4 )  W e  p r o p o s e  t o  supplement  t h e  a c t i v i t y  ( s e e  ( 3 )  above)  on b e n e f i c i a ?  use3 

of waste  heat  by a t h e o r e t i c a l  and l a b o r a t o r y  d e t e r m i . n a t i o n  of v a r i a b 1 . r ~  impDrtan: :  
f o r  a q u i c u l t u r e  s u c h  a s  m e t a b o l i c  oxygen r e q u i r e m e n t s  as a f u n c t i o n  of temperature ,  
water f low r a t e ,  and f i s h  pack ing  d e n s i t y .  The f a c i l i t y  d e s i g n  developed ear1.Fer 
(Middle  East  S tudy .Group)  f o r  sh r imp  s t u d i e s  w i l l  be  a p p l i e d  t o  f i n  f i s h .  The 
d e s i g n  w i l l  o b v i o u s l y  d i f f e r  i n  some ways s i n c e  sh r imp  a r e  bot tom dwellers and  
f i n  f i s h  c a n  occupy n e a r l y  t h e  e n t i r e  w a t e r  volume. S t u d i e s  w i l l  i n c l u d e  c o n s i d -  I 
e r a t i o n  of a q u a t i c  f i l t e r  f e e d e r ,  o r  p o s s i b l y  a g r i c u l t u r a l  u s e  of t h e  e f f l u e n t  
water ( c o n t a i n i n g  n l l t r i e n t s  and f i s h  w a s t e  p r o d u c t s )  as  a means t o  improve e f -  
f l u e n t  water q u a l i t y  and f u r t h e r  u s e  t h e  n u t r i e n t s .  The f a c i l i t y  d e s i g n  w i l l  alsq 
Le s t u d i e d  f o r  c o o l i n g  c h a r a c t e r i s t i c s  t o  d e t e r m i n e  w h e t h e r  optimum year-round 1 

I c o o l i n g  i s  c o n s o n a n t  w i t h  f i n  f i s h  a q u i c u l t u r e .  A r e v i e w  and s t a t e - o f - t h e - a r t  
pape r  w i l l  be  p r e p a r e d  on t h e  program i n  h e a t e d  w a t e r  a q u i c u l . t u r e  b e i n g  c c r r i e d  
o u t  i n  J a p a n .  

i 

I 
I 



0. 

11. 

32. 

menced as  soon as  p o s s i b l e ,  h o p e f u l l y  i n  advance of c o m p l e t i o n  of t h e  p l a n .  We 
b e l i e v e  t h e  r e g i o n a l  , m u l t i - s o u r c e  model development i s  u r g e n t l y  needed t o  g a i n  

EXPECTED RESULTS I N  FY 1972 :  

I The t h e r m a l  and r a d i o l o g i c a l .  d i s c h a r g e  programs should be  i n  f u l l  o p e r a t i o n ,  p ro -  

I 
v i d i n g  r e s e a r c h  r e s u l t s  t h a t  w i l l  s e r v e  as i n p u t  t o  a d e t a i l e d  s i t i n g  p l a n  f o r  
r e g i o n s  of t h e  11. S .  S u f f i c i e n t  i n f o r m a t i o n  shou ld  have been develop?d t o  p r e L i c t  

i l o n g - t e r m  r e g i o n a l  consequences  of  l o i b ~ - l e v e l  r a d i o l o g i c a l  r e l e a s e s  from many 
s o u r c e s  i n  a r i v e r  b a s i n ,  l a k e  o r  e s t u a r y .  Firm g u i d e l i n e s  should be  e s t a b l i s h e d  
on reqzCrc.d p r c - l i c e a s i n z  a1-:3 p o s t - s t a r t u p  environ!neLi:cil s t u d i e s .  

Y r o g r m s  i n  b e n e f i c i a l  u s e s  of w a s t e  h c a t  shou ld  be s u f f i c i e n t l y  deve1oL;ed t o  be 
a b l e  t o  s e l e c t  t h o s e  s p c c i f i c  programs of d e f i n i t e  promise and t o  a r r a n g e  f o r  
d e x o n s t r z t i o n  or  p i l o t  p l a n t s  i n  c o o p e r a t i o n  w i t h  i n d u s t r y .  

E x p e r i m c n t a l  and t h e o r e t i c a l  s t u J j e s  of advanced the rma l  e f f e c t s  abatement  t e c h -  
n i q u e s  and t h e r m a l  e f f e c t s  shou ld  h a v e  p r o g r e s s e d  s u f f i c i e n t l y  t o  a l l o w  a much 
more r e a l i s t i c  a p p r a i s a l  of c o s t s  and b e n e f i t s .  The s t a t e  of  kncwledge shou ld  be 
a t  a p o i n t  where env i ronu ien ta l  f a c t o r s  c a n  be r e a l i s t i c a l l y  i n t e g r a t e d  i n t o  
r e g i o n a l  and n a t i o n a l  power p l a n t  s i t i n g  p o l i c i e s .  We w i l l  i n c r e a s e  o u r  e f f o r t  
i n  c o u p l i n g  our  s t u d i e s  on e n v i r o n m e n t a l  f a c t o r s  i n  s i t i n g  t o  r e g i o n a l  land u s e  
p l a n n i n g ,  u rban  p l a n n i n g  and d e c e n t r a l i z a t i o n  (ORNL-HUD program),  and t h e  r e g i o n a  
m o d e l l i n g  s t u d i e s  (ORNL-NSF program).  

I 
, 

1 
i 

1 
I 

EXPECTED RESULTS BEYOND FY 1 9 7 2 :  

I n  v i ew of t h e  u n c e r t a i n t i e s  a b o u t  r e s p o n s i b i l i t i e s  i n  env i ronmen ta l  m a t t e r s  w i t h  
i n  t h e  v a r i o u s  f e d e r a l  a g e n c i e s  i t  i s  d i f f i c u l t  a t  t h i s  t i m e  t o  p r e d i c t  q u a n t i t a -  
t i v e l y  more t h a n  two y e a r s  hence .  IIowever, w e  b e l i e v e  i t  i s  i n  t h a t  t ime  frame 
t h a t  s u f f i c i e n t  i n f o r m a t i o n  w i l l  be  a v a i l a b l e  on env i ron inen ta l  and o t h e r  c o n s i d -  
e r a t i o n s  of making e l e c t r i c a l  p w e r  t h a t  a s y n t h e s i s  w i l l  be  c a l l e d  f o r :  t o  
i n t e g r a t e  a m a s t e r  power p l a n t  p o l i c y ,  i n c l u d i n g  s i t i n g  and e f f i u c n t  c r i t e r i a  f o r  
a l l  t y p e s  of s t eam e l e c t r i c  p l a n t s .  Advanced p l a n n i n z  f o r  land use  and cjffshore 
s i t i n g  w i l l  a l s o  p robab ly  be of i n c r e a s i n g  conce rn .  S t u d i e s  w i l l  c o n t a i n  an i n -  
c r e a s i n g  component of sys t ems  i n t e g r a t i o n  and economics.  I n f o r m a t i o n  and conununi 
c a t i o n  a c t i v i t i e s  a t  a l l  l e v e l s  w i l l  be  of i n r r p a s i n g  iri iportance.  
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33. D E S C R l P T I O N ,  JUSTIFICATION, A N D  COSTS OF E t l J O R  PUTERIALS,  SUBCONTRACTS, AND 

OTHER L'NUSUAL SIGNIFICANT COST ITE3lS : 

C o s t  Es t i n in t e s  
h' 1970 FY 1971 FY 1 9 7 2  -- 

D e s c r i p t i o n  and J u s t i f i c a t i o n  

(a) S u b c o n t r a c t s  ( c o n s u l t  a n t s  ) - -  
(b)  Equipment - -  
(c) T e c h n i c a l  S e r v i c e s  (computer costs)  - -  

None 

35. SPECIAL REACTOR MATERIALS REQUIREMENTS : 

None 

3 7 .  IRMDL4TION SERVICE BUDGET - IRRADIATION UNITS : 

None 

3 8 .  PROPOSED OBLIGnTLONS FOR RELATED CONSTRUCTION PI< 

None 

34.  DESCRIPTION AND JUSTIFICATION OF ALL EQUIPMENT ITEYS : 

ECTS : 

3 9 .  UTIJAIZATION FACILITIES AND TEST INST4LL4TIONS : 

None 
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