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Bas ica l ly ,  a  thema.1 e l e c t r i c  p l m t  converts h ~ a t  energy f r o n  

f u s l  ( e i t h e r  f o s s i l  o r  nuel-=) i n t o  e l e c t r i c a l  e n e r w .  The e f f i c i e n c y  

of this s y s t e n  today on a  n e t i o n a l  averaze is only 32%--nhic'n nearls that 

f o r  eech u n i t  o f  heat  converted i n t o  e l e c t r i c a l  power, t ~ a  uciits of v a s t ?  

1, hea t  ars eJec ted  i n t o  t h e  environment. 

The advent of ti?- nuc lea r  poerered s t e a ~ ,  p l a n t  hes i l ~ ~ i f i e c l  t h e  

b e c z ~ a  c o ~ ~ e t i t i ~  wi th  

f..-- , 
p l a n t s  a r e  l e s s  efriciirt), t hey  
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environment through l a r g e r  cool rng wa te r  
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s y s t e m ,  Thz Bonnevil le  Power AdrrZnistration p r o j e c t s  that  33 1987 arl 

e q u i v a l ~ n t  of  twenty 1,000-?-1ega%ra.tt t h - m a 1  power p l a n t s  $ r i l l  be i n  

--. -"C < --& 
c_neratis.n 5s t h e  P n c i f i c  1lo~';h;;est; a t o t a l  of g,SC!g i?eg3~z?ts :?s&-+-~ser + r%t.--e> 
~ ~ r '  ;;Ling on t'ne ColumSia Eliver. About l,lr00 c ~ y ~ i c  feet per second 

y--2.C .L 
of water  w 4 1 1  be u t l l l z - d  f o r  every 1,000 c e g z ~ r a t t s  of  f t l n c t r i e i t : ~  ~ r o d u c e d  

. . --f" 
by t h e s e  p l a n t s .  This water  w i l l  be used t o  cool  2 l a n t  condensers and w y . a  

be discharged a t  temperatures up t o  20' F wamer t h a n  su_rro~tS.ing river 

jt ;, 
water  un less  -xAse cooled be fo re  discharge.  

Tie  most pub l i c i zed  aspec t  of t h e  t h e m a 1  pollut iozl  p rob len  

r e l a t e s  t o  t he  a~ainten.mce of a  d e s i r a b l e  &yp++T e n v i r o n ~ z r i t  f o r  ?-quatic 

o r g a n i s m .  Tne probleg  i n  t h e  Lower Colunbia can be t r a c e d  d i r e c t l y  t o  

t h e  2roposed use o f  the r i v e r  as a d i r e c t  deposi tory  for huge o_a.zatities 

of waste 5ezt. At ten t ion  has  been focused on an arPa where t x o  p l a r ~ t s  are 

. . 
proaosed A a : t h e  Trojan p l a n t  a t  P r z s c o t t ,  Orezon, E T ~  t h s  Kalaiia 
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Igconsis tsacies  i n  water texserature  standards s e t  t he  s tage 

f o r  the  i n i t i a l  co;itroversy. Preltr i inp-ry stziiqdal-d.s submitted ?or FeSerai 

review by Iiashington anci Orego3 pol lut ion control  agencies. differei!  f o r  

the  i n t e r s t a t e  :.raters of t h e  lower Colunl>ia River. Tr,e states agreed on 

i 
an q p e r  l i m i t  of 58' F. but d i f fe red  on the  incre~:ent.  of he& t h a t  could be added 

I 

t o  t he  r i v e r  throug3ont t h e  year. 

In  1968, the  Secretery of t3e I n t e r i o r  d i rec ted  t h e  i n i t i a t i ~ n  

ol" a thermal-effects stuci:i on the  lower Colwabia, River t o  define the sgec i f fc  

thermal l i r x i t s  of valuzbl? st.ocl;s of madronous fish--fish t h a t  l i v e  i n  

the  sea  and spavn i n  r i ve r s .  Thz t e q e r e t u r e  c r i t z r i a  of those f i s h ,  

when known, would he used t o  es tablfsh memingful standarcis t h a t  co~f id  
1 

be cdopted by both s t z t e s  t o  pro tec t  t h e  f i she r i e s .  ' Z 3  O P T  
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, k~owever, t he  estrilolis'r?nent of uniforn standarcis beti,;een s t a t e s  

is only pa r t  of t h e  groblen. ?'he best standards, when a d o ~ t e d ,  s t i l l  

do not apply t o  the water tenperat~ure a t  t h e  end of t he  discharge pipe 

L- 
but t o  an area ( ~ i @ n c e ' n o t  ye t  deterniced) do:rnstretxa f rox  t h e  pip?. 

Even i f  the  temperature standards e re  r i ~ i d q r  corn_alied with severa l  niies 
s-ck&uz.2 L 

A dvlmstrean f ro3  the  discharge gipe,  t,he area  2~modiatel:r outs ide t h e  gioe 
A 

.' h 
m o ~ ~ t h  could &.&z+,znr.,,-e4_the;.t-= l z th81  t o  flsh. This asgect is  
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extremely importent i n  a r i v e r  where . f i s h + # - - r ~ c o s s % * ~ j c ,  nust  pess upstre22 
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and do~, ,mstrea~.  Tne problen is periicps most ac~ite~:$,/Cn yomg 8a~mstrexa 
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migrants t ha t  coyki'be s s r q t  i n t o  t he  l e t h a l  t e rqara ture  zonn DeIore thzy 
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Control of  r i v e r  flow through upr ive r  s to rzge ,and  flow r e v e r s a l s  

due t o  t i d a l  ac t ion  can f u r t 5 e r  complicate t h e  pro3len of  po te r~ t i z l .  hezt  
I 

discharges i n  t h e  loir-r r i v e r ,  l ipriver  s t o r a p  of water  u i l l  r e s u l t  i n  
t 
LT 

a siza.5le reduct ion of pad: r i v e r  flo7,i a i d  loiqet  nininuii f l o - ~ s  f o r  some 
h 
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c r i t i c a l  per iods  o f  f i s h  migration. 
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F; -- teii9erz;t;ures ~ ? L C ~ % - ~  I h e r .  T72 ~ e ~ e r s z l  o f  flor:, c h a r z c t e r i s t i c  

f% 
of t h e  i o ~ e r  Coluzfbia River,  coulcl occur -M more Brequenef 2s z r e s u l t  

or reduced volap!es of flair could d o ~ 3 l e  o r  even t r i ~ l e  

t h e  e f f e c t  of  teraperature inc reases  f r o 3  a s i n g l e  soFce. P L e  i n t e r a c t i o a  
, &LL7 

of lo\? an3 revers ing  flos; a t  a thermal p l a n t  discha:-32 a r e a  cold& s e r i o u s l y  
A 

efl 'ect t5- r i l ccess  oC f i s h  r ? i % r a t i o n s ,  

3 e  f a c t s  concernin-: the e f f e c t  of  5 o t  ?.rater on valu&le spec ies  
.- .- --- .-.. ~ . -. - --- -. .. . . ~ - .. - 

of Colt~?bia Ziver f i s h  such s.s sahon, t r o u t ,  ~ s t w g e o n  a d  sneLt ere a l l  I - - - -  _ 
----- ->- -. 

q u i t e  c l e a r  t o  conse rva t ion i s t s ;  t h e s e  species  require  e s u b a r c t i c . Q ~ e  
& - 75 / y r - / P , L i . x . /  - P"'*.< . ..;, 
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""'7 77 of envirorxnent; .mey have evolved i n  cold  Traber a h  ,.t-:n L*c2 ..-.,h 
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Evaluation of therri!al e l e c t r i c  p l a n t  ? e v e l o p e n t  i n  t 3 s  laxer 

Colunbia P.Lver is c r i t i c a l  v i t h  respzcf, to our  p r e s e n t  I"is:?eries, f o r  

~ h ~ - o ~ ~ t ~ s ~ o n  of  ti<Ti;\all n i g r s n t  f i s h  nus t  ? 2 s K  A&ult f i s h  
--------------- -' 

the younz w e  headec f o r  t h e  P a c i f i c  Ocean. d l t h o u ~ 3  C e v s l o ~ ? r s  o f  t h e  

rn ~ r o J a n  9lar.t have znbounced theLr  i n t e n t i o ~ s  t o  2 r o t e c t  t h l  fTshe:$ 

LC;* , f 
r-sotlrces. thrb~~..zI? 4&e Jnsta.11-& a c o o l i r i ~  t o - e r ,  the dsvelcntrs of 

t h e  ?;elzma have not i n d i c r t e d  t h a t  cooling to:-:-:errs aould be  include2 

2t t h e  3 r o ? o s ~ d  f a c i l i t y .  
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A g ian t  s t e p  c o e a  be td:e~1 tovards t h e  so1utLon of t h e  pro5ler? i f  

"?AT 
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end of  t'1e pipe,  not after complete mixing i n  t h e  r iver .  Thfs. srould 
f \ 

nzc2s s i t a t z  tl2e ins ta l l c . t fon  o f  o f f - r fvz r  cooling f z c t l i t i e s  a t  f y ~ s ' r , ~ ~ z t e r  

thorns1 p l z n t  s i t e s .  

I n  t he  pest, i ndus t r i e s  w 2 r s  not confronted ?rFth r z s t r i c t i o q s  U- 

V., 
ccpzc'$.z?>~g the dis ros  zl of - v a s t n  h e z t  t+,o t h e  a q ~ t a t i c  enydro~.-snt . B s a t  

- . 7 /&-~--k 
, e ~ e c t r o n  ?.ras once c o n s i d ~ r e d  a "prop&r use" of' our xatss.?e>-s. Recently, - /-...&A . 'Z 

ho~.rever, a s t rong  aT,raren?ss a ~ d  concern 
. . ...-.------__ _ _._ 

~ o t e n t i &  e q m s i o n  

uld by S t a t e  a ~ d  Federal  wster ,  resourcs agencies. ~ h e / d i s ~ o s a l  o f  heat 

i n t o  the aquzt ic  enlrironment must be s t o p ~ e d .  B e  c u l  on>,* hope t h a t  t h e  

s o e c t e r  of t h e r n a l  po l l u t i on  w i l l  be rzcogr?iz~-d i n  t i r e  t o  e??ly existing - .. --. -- . . - .  - - - . ,. - -. - 
k 

_technolcgy_+frp -- the  so lu t ion  ~ ~ - - ~. .~ of  the . problem. 


