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P O L L U T I O N  C O N T R O L  C O N S U L T A N T S

May 15, 1971

Dr. A. T. Whatley, Executive Director 
Western Interstate Nuclear Board 
P. 0. Box 15038 
Lakewood, Colorado 80215

Dear Doctor Whatley:

I am pleased to submit the attached report in fulfillment of 
our agreement of January 25, 1971. This documentation of the 
nuclear involvement of the Western states was a healthy exer­
cise. It is recommended that a similar study be conducted in 
another five years to record progress and refine the state needs.

I believe that the deliberate efforts of the Western Interstate 
Nuclear Board can significantly affect the nuclear progress in 
the member states. Since many of the problems and opportunities 
are cb'racteristic of regions within the West, WINB can address 
icself :o the needs of these regions by use of committees as 
suggested in Section VII. Although the Board needs to estab­
lish the priorities for action, the item of public understanding 
appears to be a paramount requirement for ready development of 
nuclear ventures in many of the Western states. The misap­
prehension regarding nuclear energy will require considerable 
effort on the part of WINB members and staff to permit the 
true merits of nuclear progress to be realized.

In conducting this study, I have interviewed over seventy 
informed persons in the state governments and reviewed many 
pertinent reports and records. The interviews assisted 
greatly in learning about previously unpublished plans and of 
the public apprehension to nuclear developments. It is 
significant to note that the three states that have partici­
pated the most in nuclear energy during its experimental stages 
are the states most eager to bolster their economy with more 
nuclear programs. These include California, Idaho and Washington.

I have appreciated the opportunity of conducting this study for 
you, and will be looking forward to witnessing some planned 
progress for nuclear energy in the West.

Very sincerely,

Lawrence E. Wilkinson, Director 
Nuclear Division

INDUSTRIAL PLANT LAYOUT & DESIGN - ENVIRONMENTAL ANO INDUSTRIAL WASTE DISPOSAL SYSTEMS
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F o r e w o r d

T h e  W e s t  i s  c h a r a c t e r i z e d  n o t  o n ly  b y  la r g e  o p e n  s p a c e s ,  b u t  a l s o  b y  

a  m o d e rn  a p p r o a c h  to  c i v i l i z a t i o n .  T h e  p e o p le  a n d  t h e  s t a t e  g o v e r n m e n t s  

in  t h e  W e s t  a r e  n o t  e n c u m b e r e d  b y  a  m a s s i v e  i n e r t i a  fo r  c h a n g e  b u t  a r e ,  

i n s t e a d ,  c h a l le n g e d  w i t h  h o w  to  b u i ld  a  b e t t e r  A m e r ic a  b a s e d  o n  t e c h n o lo g y  

a n d  n a t u r a l  r e so u r c e s .  T h e r e f o r e ,  i t  s h o u ld  b e  n o  s u r p r i s e  t h a t  n u c le a r  

e n e r g y  s h o u ld  b e  t h e  c h o ic e  in  t h e  W e s t  to  u t i l i z e  t h e  v a s t  r e s o u r c e s  a n d  to  

a s s i s t  in  t h e  c r e a t io n  o f  a  q u a l i t y  l i f e .  T h e  s t a t e  g o v e r n m e n t s  o f  t h e  W e s t ­

e rn  s t a t e s  a r e  in t e r e s t e d  in  p l a n n in g  fo r  t h e  d e v e lo p m e n t  o f  n u c le a r  e n e r g y  

a  .» r e g u la t in g  i t s  u s e  to  b e  s u r e  t h a t  w i s e  s t e w a r d s h ip  o f  t h e  s t a t e ’s  r e ­

s o u r c e s  p r e v a i l ,  in c lu d in g  t h e  h e a l t h  a n d  s a f e t y  o f  t h e  c i t i z e n s  a n d  t h e  

p r o t e c t io n  o f  t h e  n a t u r a l  e n v i r o n m e n t .

T h e  W e s t e r n  s t a t e s  r e c o g n iz e d ,  a t  t h e  1 9 6 6  W e s t e r n  G o v e r n o r s ’ C o n ­

fe r e n c e , t h a t  t h e r e  w o u ld  b e  s t r e n g t h  in  w o r k in g  c o l l e c t i v e ly  o n  n u c le a r  

o p p o r t u n i t i e s  a n d  p r o b le m s .  F r o m  t h i s  C o n fe r e n c e ,  t h e  W e s t e r n  I n t e r s t a t e  

N u c le a r  C o m p a c t  w a s  s p a w n e d .  I n  1 9 6 8 ,  t h e  C o m p a c t  w a s  o r g a n i z e d ; in  

1 9 6 9 ,  a n  E x e c u t i v e  D ir e c t o r  w a s  a p p o in t e d ;  a n d  in  1 9 7 0 ,  t h e  C o m p a c t  w a s  

r e c o g n iz e d  b y  t h e  U . S .  C o n g r e s s .

T h i s  r e p o r t  i s  a  c o m p i la t io n  o f  t h e  n u c le a r  in v o lv e m e n t  o f  t h e  m e m b e r  

s t a t e s  o f  t h e  C o m p a c t  a t  t h e  b e g in n in g  o f  1 9 7 1 .  W i t h in  t h i s  d e c a d e  t h e  

c i t i z e n s  o f  t h e  W e s t e r n  s t a t e s  w i l l  w i t n e s s  t h e  e n e r g y  o f  t h e  a to m  a t  w o r k  

in  t h e  W e s t — g e n e r a t in g  e le c t r i c i t y ,  u n lo c k in g  u n d e r g r o u n d  r e s o u r c e s  a n d  

b e c o m in g  a n  e v e n  m o re  s i g n i f i c a n t  to o l f o r  m e d ic a l  d ia g n o s i s  a n d  t h e r a p y .  

D u r in g  th e S O ’s , m o re  a d v a n c e d  a p p l i c a t io n s  o f  n u c le a r  e n e r g y  a r e  e x p e c te d  

in  t h e  W e s t  w i t h  m u l t i - p u r p o s e  a p p l i c a t io n s ,  i n c lu d in g  d e s a l i n i z a t io n .

S o u n d  g u id a n c e  a n d  r e g u la t io n  b y  t h e  s t a t e  g o v e r n m e n t s  to  f o s t e r  t h e  

w i s e  u s e  o f  t h e  n e a r ly  in f i n i t e  e n e r g y  o f  t h e  a t o m  s h o u ld  h e lp  to  k e e p  

t h e  W e s t  a  p la c e  w h e r e  b o th  m a n ,  t e c h n o lo g y  a n d  n a t u r e  c a n  p ro c e e d  

h a r m o n io u s ly .
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FORECAST ELECTRIC GENERATING CAPACITY IN THE UNITED STATES

Figure 1

I. INTRODUCTION

Eleven states are joined together in the W estern 
In te rsta te  N ucle ar Com pact to foster com m ercial and 
ind u strial progress in the W est through proper em ­
p loym ent o f technology in the nuclear field. A s pro­
vided in the  Com pact, the W estern In te rstate  N uclear 
Board  w as created to conduct the a ffa irs  o f the 
Com pact. In  order to perform  its fun ctio n  in an 
orderly m anner, the Board determ ined th a t a study 
should be conducted to docum ent the nuclear involve­
m ent o f the mem ber states both now and as they are 
expected to evolve in the next 5, 10 and 20 years. 
T h is  report represents the result o f the study.

Since  use o f nuclear energy fo r the  generation of 
electrical pow er w ill be the principal nuclear a c tiv ity  
in the W est, special em phasis w as provided in th is

area. Included is consideration fo r  the general grow th 
o f nuclear pow er in the U. S. (Figure 1) and how  it 
w ill affect the W estern production o f u ra n iu m  and 
products containing uranium . P a rtic u la r  em phasis 
is given to how  alternate  energy sources such as coal, 
oil, gas and geotherm al w ill a ffect the need and loca­
tion o f nuclear power plants. T h e  problem s and op­
p ortunities associated w ith  nuclear p lan t siting  are 
covered in some detail since proper sitin g  is so 
im p ortant to public acceptance o f th is new technology.

O ther areas covered in the stud y  are the radiation 
protection and environm ental control program s o f the 
member states. In m any cases d ifferent approaches 
have been tried  to solve the sam e problem. T he  col­
lective force o f the Com pact is o f value in exam ining

MILLION KILOWATTS

PUMPED STORAGE 
GAS TURBINE 
INTERNAL COMB.



II. SUMMARY AND CONCLUSIONS

T he  W est has been very m uch involved in the 

nuclear energy developm ents o f the U nited S ta te s 

since 1942. M uch o f the nuclear industry has located 

in the W est to u tilize  the uranium  resources and 

others to employ the technologists th a t have devel­

oped nuclear expertise at federal insta lla tio n s in the 

West. The  rapid population grow th o f the W est and 

the advent o f com m ercial nuclear power p lants have 

brought both problems and opportunities to the state 

governm ents o f the West. T h is  report has reviewed 

the needs, desires and actions o f the member states in 

meeting th e ir obligations in the nuclear field. In  addi­

tion, the report identifies the item s th a t w arra n t 

action by the W estern In te rsta te  N uclear Board.

T he  most significant conclusions from  the study

are:

1. The  developm ent o f nuclear energy in the W est 

has m atured to a point in w hich all member states 

can benefit— each in a d ifferent way. The  coastal 

states w ill benefit from  the electrical power th a t 

w ill be generated w ith  a relative ly  sm all am ount 

o f pollution. T he  Rocky M ountain  states w ill 

benefit by the added uranium  processing and 

stim ulatio n  o f n a tu ra l gas reserves through under­

ground nucleai detonations. The  states th a t share 

the desolation o f the G reat Basin  are especially 

well suited for fue l reprocessing, radioactive waste 

managem ent, and isotope recovery.

2. Nuclear energy is s till m ysterious to m illions 

o f citizens in the West. T h e  public is eager to 

become better inform ed and more involved. A 

better m echanism  is needed fo r  the public to

achieve an understanding and thence enjoy the 

benefits instead o f sim ply sharing the risks.

3. S tan d ard s arc not un ifo rm  throug hout the 

West. V aria tion s exist on a) perm issible radon 

concentrations for uranium  m iners, b) burial 

containers fo r radioactive waste, e) emergency 

action response patterns in the event o f a nuclear 

incident, and d) environm ental radiological m on­

itoring.

4. O f the states th a t w ill not need nuclear power 

plants fo r  decades due to an abundance o f under­

ground resources, P low share  techniques are o f in ­

terest fo r  stim u latin g  recovery o f these resources.

5. O f the states th a t w ill need nuclear power 

p lants w ith in  the next tw o  decades, the approach 

by each to nuclear p lant siting  is d ifferent. A  

continued close association among these states is 

desirable to share the strengths and overcome the 

weaknesses o f each approach.

6. O f the states th a t contem plate u tiliza tio n  of 

P lo w sh are  techniques, a m astery o f several dis­

ciplines is necessary w ith in  the state  governm ents 

including a) environm ental radiological m onitor­

ing fo r  safe ty  assurance, b) social needs of 

affected com m unities, and c) economics o f early 

recovery fro m  a large investm ent. W ith ou t a 

complete understanding o f the fu ll  benefits and 

risks, the state governm ents cannot expect to cope 

w ith  the em otions th a t such a sophisticated tech­

nology can test.
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T H I S  D O C U M E N T  
H A S  B E E N  R E P H O T O G R A P E E E D  

T O  A S S U R E  L E G I B I L I T Y



I. INTRODUCTION

Eleven s ta tes a re  joined together in the W estern 
In te rs ta te  N uclear Com pact to foster com m ercial and 
industria l progress in the  W est th rough p ro p er em ­
ploym ent of technology in the n uclear field. As p ro ­
vided in the  Com pact, the W estern In te rs ta te  N uclear 
B oard w as created  to conduct the affa irs  of the 
Com pact. In o rder to perform  its function  in an 
o rderly  m anner, the  Board determ ined  th a t a study 
should be conducted to docum ent the nu c lear involve­
m ent of the  m em ber sta tes both now and  as they  are  
expected to evolve in the  next 5, 10 and  20 years. 
This rep o rt rep resen ts  the result of the study.

Since use of nuclear energy  for the generation  of 
e lectrical pow er w ill be the  p rincipal n uclear ac tiv ity  
in  the  W est, special em phasis w as provided in this

area. Included is consideration  for the  general grow th 
of nu c lea r pow er in the  U .S . ( F i g u r e  1 )  and  how it 
w ill affect the  W estern production  of u ran iu m  and 
p roducts contain ing  u ran ium . P a rtic u la r  em phasis 
is given to how a lte rn a te  en erg y  sources such as coal, 
oil, gas and  geotherm al w ill affect the  need and  loca­
tion of n uc lear pow er p lan ts. The problem s and op­
p o rtu n ities  associated w ith  n uclear p lan t siting  a re  
covered in som e detail since p roper siting  is so 
im p o rtan t to public acceptance of this new  technology.

O th er a reas  covered in the  study  a re  the radiation 
protection and  env ironm en ta l control p rogram s of the 
m em ber sta tes. In m any  cases d ifferen t approaches 
have been tried  to solve th e  sam e problem . The col­
lective force of th e  C om pact is of va lue  in exam ining
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th e  t r i a l s  a r id  to  su m m o n  s t r e n g th  a t  a  f e d e r a l 

le v e l  i f  n e c e s s a r y  to  a s s i s t  th e  s t a t e s  to  p e r fo rm  

t h e ir  fu n c t io n s  in  t h i s  n e w  fie ld .

T h e  g ro w th  r a te  a n d  r e so u rc e s  o f th e  s t a t e s  a r e  

p re se n te d  a s  b a c k g ro u n d  m a te r ia l to  p r e p a re  th e  

r e a d e r  on  th e  im p o r ta n c e  o f p ro c e e d in g  w it h  n u c le a r  

p o w e r  p la n t s  in  so m e  s ta te s .  E x a m in a t io n  o f th e  

e n v ir o n m e n t a l im p a c t  o f bo th  th e  n u c le a r  a n d  fo s s i l  

fu e l p la n t s  w a s  in  k e e p in g  w it h  th e  n a t io n a l e m ­

p h a s i s  o f th e  s e v e n t ie s .

F in a l ly ,  th e  m a jo r  d e s ir e s  o f  th e  m em b e r  s t a t e s  

a r e  e x p r e s s e d  in  r e g a rd  to th e ir  fu tu re  n u c le a r  in ­

v o lv e m e n t . T h e  p ro b le m s  th a t  n eed  th e  a t te n t io n  o f 

W IN B  a r e  ta b u la te d  fo r  e a s y  a s s ig n m e n t  o f p r io r it ie s .  

A c tio n  b y  th e  B o a rd  c an  so lv e  m an y  o f th e se  p ro b ­

le m s  a n d  c an  a s s i s t  th e  s a fe  a n d  o rd  e r ly  d e v e lo p m e n t 

o f n u c le a r  e n e r g y  in  th e  W e st .



II. SUMMARY AND CONCLUSIONS

T h e  W e st h as  been v e ry  m uch  in v o lv e d  in  the 

n u c le a r  e n e rg y  d eve lo p m en ts  o f the U n ite d  S ta te s  

s in ce  1942. M uch  o f th e  n u c le a r  in d u s t ry  h as  located  

in  th e  W e st to u t i l iz e  the u ra n iu m  re so u rce s  and  

o th e rs  to em p lo y  th e  tech n o lo g ists  th a t h a v e  d e v e l­

oped n u c le a r  e x p e rt is e  at fe d e ra l in s ta lla t io n s  in  the 

W e st. T h e  ra p id  p o p u la tio n  g ro w th  o f the  W est and  

the a d v e n t o f c o m m e rc ia l n u c le a r  p o w e r p la n ts  h a ve  

b ro u g h t both p ro b le m s and  o p p o rtu n it ie s  to the  s ta te  

g o ve rn m e n ts  o f the  W est. T h is  re p o rt h a s  re v ie w e d  

the need s, d e s ire s  and  ac t io n s  o f the m e m b e r s ta te s  in  

m e etin g  th e ir  o b lig a tio n s  in  th e  n u c le a r  fie ld . In  a d d i­

tio n , the  re p o rt id e n tif ie s  the ite m s th a t w a r r a n t  

a c tio n  b y  th e  W e ste rn  In te rs ta te  N u c le a r  B o a rd .

T h e  m ost s ig n if ic a n t co n c lu s io n s  fro m  the  s tu d y

a re :

1. T h e  d e ve lo p m e n t o f n u c le a r  e n e rg y  in  the W est 

h a s  m a tu re d  to a p o in t in  w h ic h  a l l  m e m b e r s ta te s  

can  b en e fit— each  in  a d iffe re n t w a y . T h e  co asta l 

s ta te s  w i l l  b ene fit fro m  the  e le c t r ic a l p o w e r th a t 

w i l l  be g en e ra ted  w ith  a re la t iv e ly  sm a ll am o u n t 

o f p o llu t io n . T h e  R o c k y  M o u n ta in  s ta te s  w i l l  

b e n e fit b y  the  added  u ra n iu m  p ro ce ss in g  and  

s t im u la t io n  o f n a tu ra l gas re s e rv e s  th ro u g h  u n d e r­

g ro u n d  n u c le a r  d e to n a tio n s . T h e  s ta te s  th a t sh a re  

the  d eso la tio n  o f the G re a t  B a s in  a r e  e s p e c ia lly  

w e ll su ite d  fo r fu e l re p ro ce ss in g , ra d io a c t iv e  w aste  

m an ag em e n t, an d  isotope re c o v e ry .

2. N u c le a r  e n e rg y  is  s t i l l  m y s te r io u s  to m illio n s  

o f c it iz e n s  in  th e  W est. T h e  p u b lic  is  ea g e r to 

becom e b e tte r  in fo rm e d  a i .d  m ore  in v o lv e d . A  

b e tte r  m e ch an ism  is  needed fo r  th e  p u b lic  to

a c h ie v e  an  u n d e rs ta n d in g  an d  th en ce  e n jo y  the 

b e n e fits  in ste ad  o f s im p ly  s h a r in g  th e  r is k s .

3. S ta n d a rd s  a re  no t u n ifo rm  th ro u g h o u t the 

W est. V a r ia t io n s  e x is t  on a )  p e rm is s ib le  radon  

c o n c e n tra t io n s  fo r  u ra n iu m  m in e rs , b )  b u r ia l 

c o n ta in e rs  fo r  ra d io a c t iv e  w a s te , c )  em e rg e n cy  

a c t io n  re sp o nse  p a tte rn s  in  the  e v e n t  o f a n u c le a r  

in c id e n t , and  d )  e n v iro n m e n ta l ra d io lo g ic a l m o n­

ito r in g .

4. O f  th e  s ta te s  th a t  w i l l  not neeo n u c le a r  p o w e r 

p la n ts  fo r  d ecades d u e  to an  a b u n d a n ce  o f u n d e r­

g ro u n d  re so u rc e s , P lo w s h a re  te ch n iq u e s  a r c  o f in ­

te re s t  fo r  s t im u la t in g  re c o v e ry  o f these  re so u rces .

5. O f the  s ta te s  th a t  w i l l  need n u c le a r  p o w e r 

p la n ts  w it h in  th e  n e x t  tw o  d ecad es, the  ap p ro ach  

b y  each  to n u c le a r  p la n t  s it in g  is  d if fe re n t . A  

co n tin u e d  c lo se  a sso c ia tio n  am o ng  these  s ta te s  is  

d e s ira b le  to s h a re  th e  s tre n g th s  an d  o ve rc o m e  the 

w e a k n e sse s  o f each  a p p ro a ch .

6 . O f th e  s ta te s  th a t  co n te m p la te  u t i l iz a t io n  o f 

P lo w s h a re  te ch n iq u e s , a  m a s te ry  o f s e v e ra l d is ­

c ip lin e s  is  n e c e ssa ry  w it h in  the  s ta te  g o ve rn m e n ts  

in c lu d in g  a )  e n v iro n m e n ta l ra d io lo g ic a l m o n ito r­

ing  fo r  s a fe ty  a s su ra n c e , b )  so c ia l n eed s o f 

a ffe c te d  c o m m u n it ie s , an d  c )  eco n o m ics  o f e a r ly  

re c o v e ry  f ro m  a la rg e  in v e s tm e n t . W ith o u t a 

co m p le te  u n d e rs ta n d in g  o f the  f u l l  b e n e fits  and 

r is k s , th e  s ta te  g o v e rn m e n ts  ca n n o t e x p e c t  to  cope 

w ith  th e  em o tio n s  th a t  su ch  a so p h is t ic a te d  te ch ­

n o lo g y can  te st.
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III. NUCLEAR ENERGY DEVELOPMENTS AND GROWTH

A. National and International Scene

D u rin g  the  past 25-30 years, the. U nited  S ta te s 
has been hard a t w o rk  developing nuclear power 
into a viable new energy source. The  1960’s were 
m arked w ith  a se lf-su ffic ien t dom estic nuclear power 
in d u stry  capable o f serving both dom estic and in te r­
n atio n al m arkets. T he  U .S. nuclear ind u stry  is clearly 
a w orld  leader in the developm ent o f safe and reliabl» 
c e n tra l-s ta tio n  nuclear power plants.

F ig ure  2 displays the grow ing acceptance o f n u ­
clear power by the U .S . utilities. T he  nuclear indus­
try  is already a m u lti-b illio n -d o lla r  business. C u­
m u la tiv e  orders to Ju n e  30, 1970, exceed $15 billion. 
In  1970, 54 new  ce n tra l-sta tio n  nuclear power p lants

were under construction in the U.S. Figure 3 shows 
th a t nuclear power plants are by no means unique 
to the West. The  N ortheast and the Southeast are 
p uttin g  the atom  to w ork in a big w ay. In  other in ­
dustrialized nations such as G reat B rita in , G erm any, 
France, and Jap an , nuclear power is becoming a very 
acceptable form  o f electrical generation. Nuclear 
power p lants have been ordered for Belgium . Brazil, 
India, Ita ly , So uth  Korea, the N etherlands, Spain, 
Sweden and Sw itzerland. T a iw an  recently ordered 
a second nuclear power plant. In  total, sales o f U .S .-  
type reactors abroad has am ounted to $5 billion.

Besides the nuclear power fo r electrical power gen­
eration, nuclear energy is being utilized n atio n ally

UTILITY CONSTRUCTION EXPENDITURES FOR NUCLEAR POWER

Fioure 2
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and in te rn a tio n a lly  in the fo rm  of isotopes fo r  medical 
and ind u stria l uses. M edical uses o f isotopes have 
continued to  expand a t a steady rate  fo r  diagnosis, 
treatm ent and research. D urin g  1970 alone, the sale 
o f basic radioisotopes, radiochem icals, sealed sources 
and radiopharm aceuticals totaled $59 m illion. In d u s­
tria l applications continue to  include p rim a rily  th ic k ­
ness and density gauges b ut are now  also being e x­
tended into guages fo r  pollution  control techniques 
and medical in stru m e n t sterilizatio n. G reater use o f 
isotopes fo r m onom er polym erization, sewage tre a t­
m ent or food preservation could cause the $300 m il­
lion in d u stria ’ isotope ind u stry  to take a bold in ­
crease.

A no th e r active use o f nuclear energy has been in 
connection w ith  the P low share  program. P lo w sh are  
techniques u tilize  the  energy fro m  nuclear device 
detonation. Since th is  is s till  a new  engineering tool, 
its  use has been lim ited to rem ote areas— p rim a rily  
in  the W est and in p arts o f Russia. Since dom estic 
supplies o f n a tu ra l gas and oil are o f interest n a tio n ­
ally, a continuing program  has been funded to de­
term ine the degree o f  enhancem ent a ttainab le  fro m  
our underground fu e l reserves by using P low share  
techniques. T he  P ro je ct Gasbuggy in N ew  M exico has 
dem onstrated an im provem ent in n a tu ra l gas p ro ­
duction by a fac to r o f six  to seven. T h e  la te st deton­
ation was fo r P ro je ct R u liso n  in Colorado. Im prove­
m ent factors in n a tu ra l gas yield are n o t yet available 
fro m  R ulison. New  projects are planned in W yom ing

gas fields and U ta h  oil shale fields. I f  the supply o f 
n a tu ra l gas continues to  decrease and the price o f oil 
continues to increase, large scale use o f P low share 
techniques m ay become necessary and desirable.

B. Western Region Status

T he  W estern states th a t comprise the W estern 
In te rsta te  N uclear Compact comprise over 45%  o f 
land area o f the U n ite d  States. W ith in  th is I’egion, a 
wide d iversity  o f energy sources prevails. A laska 
has y e t untapped reserves o f hydro power. Nevada 
and U ta h  have untapped geotherm al power. T he  
R ocky M o u n ta in  states have abundant q u a r ‘ v ;es o f 
the  least expensive coal in the U nited  Stc»es (@  
14(*/million B T U ’s). The  southw estern states have 
been blessed w ith  oil and n atura l gas fo r  fue ls and 
the N o rth w e st has a m onum ental series o f hydro 
power projects on the Colum bia R iver.

M odern industries and a high standard o f liv ing  
in the grow ing W est are compounding the demands 
fo r  more electrical power. T h is  grow th is changing 
some tra d itio n a l dependence on d istrict resources. 
The  N o rth w e st is discovering th a t the  hydro projects 
w ill n ot m eet a ll the grow th needs o f the region and 
are, consequently, preparing fo r  the addition o f th e r­
m al pow er plants.

T he  S o u th w e st is discovering th a t their trad ition al 
oil is too high in su lfu r  content and th a t th e ir  supplies 
o f n a tu ra l gas are o nly  adequate in  the sum m er fo r
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meeting the sustained grow th  in the ir region. The 
vast coal fields in  the Rocky M ountains are lim ited 
by available  cooling w ate r and the long distance for 
transm ission to m ost o f the load centers in the West. 
The coal-b urning u tilitie s in the Fo ur Corners area 
o f N ew  M exico are finding a new lim itatio n  (i.e. the 
patience o f the environm entalists in one o f the 
tru ly  unique geological p arts o f the W est). T he  
ab ility  to continue to build and operate large coal- 
fired p lants in the Fo ur Corners region w ill depend 
on technology not yet developed. I t  m ay require 
five or more years to  determ ine how  extensive the 
power production w ill  be in th a t area.

M eanw hile , nuclear pow er has been ordered in 
each o f the coastal states to help meet the grow ing 
demands fo r  more electrical power. A  W ashington 
u tility  has recently ordered its second n ucle ar-p o w ­
ered generating station. Oregon’s firs t nuclear pow er 
p lan t is scheduled to s ta r t operation in Septem ber 

1974. C aliforn ia  has tw o  nuclear power p lants in 
operation and tw o  more being b u ilt and three more 

on order.
O ther W estern states are beginning to look be­

yond their fiv e -  and te n -ye ar p lans to determ ine 
when they w ill  need to be ready fo r  their f ir s t  nuclear 

power plant.
W ith  the exception o f the coastal states, Colorado 

is the only o ther state  th a t is curre ntly  constructing  a 
nuclear power plant. However, by the end o f the 
century, W yom ing m ay be the only  state w ith o u t one. 
The vast coal fields in W yom ing are nearly beyond 
belief. A nd in W yom ing the  firs t dry cooling tow er 
in the W estern hem isphere is installed and operat­
ing.* Electrical energy should never be short in 

Wyoming.

I t  is estim ated by the W estern Regional A dvisory 
C om m ittee to  the Federal Pow er Commission th a t 
the current power load in the W est o f 54,035 M W  w ill 
be quadrupled by 1990 to 216,140 MW. R oug h ly  
o i'.»-half o f the  new generation could be expected to 
be nuclear.

T h is  grow th o f nuclear power in the W est together 
w ith  the fa c t th a t over 90 %  o f the U .S . uranium  re­
serve*’ are in the W est makes the W es:ern Region 
very ,.iuch involved in the nuclear-orien'.ed grow th  
of the U nited  States.

C. Geographic Significance

T h e  W estern states represent a region o f the  
U nited S ta te s th a t is grow ing in population a t a 
greater rate th an  a n y  other region. The predom i­
nance o f the grow th is in the  So uth w e st and along 
the Coast. In te rio r regions o f the W est seem to grow 
most rapidly in  urban areas such as the W asatch 
F ro n t in  U tah , the F ro n t Range in Colorado and the 
Rio Grande R iv e r  B a sin  in N ew  Mexico, and near the 
m etropolitan areas o f Pho e n ix  and L a s  Vegas. W ith

• Nell Simpson p lan t near Gillette, Wyoming.

the continued urb anization  o f the  W est, a large 
1 "action o f the large land area is available r?r a 
m  iltitu d e  o f  possibilities. None o f the possib.lities 
is uore real than  th e  need to meet our growing de­
m and fo r electrical power.

R a th e r  th an  locate nuclear power p lants at ra n ­
dom in the large open areas o f the West, there are 
th o ug h ts o f locating in areas o f special resource 
significance. These resources could include agricul­
tu ra l lands th a t could beneficially use heated e fflu­
ents, p ro x im ity  to sa lt w ater bodies th a t have a m a r­
ket fo r  desalinized w ater, labor pools fro m  artific ia lly  
created “model cities” etc. T h is  is referred to herein 
as “o p p o rtu n ity  s itin g ”. B y  m aking  an overt e ffo rt 
to locate w here a m ultip le  use o p p ortunity  exists, the 
n uclear p lan ts  can stretch the resources available in 
the W est and help to provide job opportunities in 
areas o f the  W est th a t have suffered  the m ost fro m  
the m echanization  o f the w estern agriculture  and 
m ining  industries.

W here some resource u tiliza tio n  has been held 
back sim p ly  by lack o f  a fue l source, the model cities 
w ith  a n u cle ar-in d u stria l com plex can be created to 
u tilize  the area’s resources and provide surp lus elec­
trica l pow er to  d is ta n t lead centers. T he  ab ility  to 
find and u tilize  such opportunities in the W est w ill 
help to  stem  the foreboding trend tow ards over­
urb anization.

M an y  W estern states have a power load o f only  
one or tw o  thousand m egaw atts fo r  the entire state. 
T he  addition  o f a 1000 M W  u n it could n ot be readily 
accom m odated in these states fo r  about 20 to  30 years. 
A d d itio n s o f sub optiinal u n its  o f 300 to 600 M W  could 
possibly be ju s tifie d  w ith in  10 to 20 years i f  a m u lti­
purpose project is created to compensate fo r  the in ­
crem ental cost o f power.

M a n y  load centers in the W est are geographically 
unsuitab le  fo r  burning  any more fossil fuels. Fo r th is 
reason, C aliforn ia  is m aking a strong move tow ards 
n uclear power. G reat B r ita in  has dem onstrated the 
a b ility  to use nuclear power to im prove on an  adverse 
a ir  q u a lity  situa tio n . Since m any persons choose to 
live  in  the W est fo r  reasons o f good a ir quality , the 
geographic se n tim e n t is expected to  be tow ards n u ­
clear pow er w henever i t  can be ju stifie d  econom­
ically.

F in d in g  a “sa tis facto ry ” location fo r a nuclear 
pow er p la n t site  in the  W est is not d iffic u lt. Finding 
the “ best” location is the d iffic u lty . Since economics 
suggest th a t the  p lan t be located near the load center 
and emergency planning  w ould suggest a more re­
m ote location, the balancing rationale  begins to get 
difficult.

M o st W estern states have more than  an adequate 
am o un t o f rem oteness for the safe location o f m ost 
any nuclear activ ities. Each state, how ever, has its 
ow n ideas and qualifications regarding th e  specific 
p a rt o f the nuclear ind ustry  fo r  w hich i t  is best 
suited. These desires and opportunities are more fu lly



discussed in the section on Individual S ta te  A ctions 

and Plans.

D. Economic Indicators of Growth

M an y p arts o f the  nuclear industry are located in 
the W est. None are more characteristic o f the g row ­
ing need fo r  nuclear power than the uranium  ind us­
try. A  review  o f the  forcasted need* fo r uran iu m  in 
its fin a l fo rm  show s th a t a billion dollar m arket w ill 
e xist by 1975 and a $2 billion m arket by 1980. The  

production o f nuclear power plants and the reproces­
sing o f spent fuel are in aodition. The fue l cycle is 
show n schem atically  in figure 4.

Ore Production

One o f the  large contributions made to the nuclear 
ind u stry  by the W estern states is the production of 
u ran iu m  ore and the consequent m illing to “ye llo w - 
cake" ( U :!O s). A t  the end o f 1970, the U .S. G overn­
m ent backed out o f the m arket place where it  had 
been the principle buyer since 1942. T he  govern­
m ent-guaranteed  buying price o f $G/lb. w as not im ­
m ediately supported by industry, but the price is 
expected to increase to $8/lb. as the power p lants 
s ta rt com ing on line. Even at $8/lb., the presently 
know n reserves are inadequate to meet the domestic 
m arket needs. T h e  weak reserve situa tio n  has made 
additional exploration  necessary. Such an event was

• The Nuclear Industry—1010, U.S. Atomic Energy Commission. No­
vember 18, 1970.

witnessed in 1909 w ith  a record exploration  rate of 
29.9 m illion  feet o f d rilling  in 70,000 holes. T h is  com ­
pares w iih  23.8 m illion  feet in 58,000 holes in 1908, 
and 2.1 m illion  feet in 1965.

T h e  uranium  m illing  operations are in the process 
o f being tooled fo r the fu tu re  also. Table 1 show s 
the new additions planned for 1971 and 1972. The  
tem porarily  weak m arket condition th a t existed in 
1970 caused some uranium  m ining and m illing  opera­
tions to be a t p artia l capacity or on standby condi­
tions. The  dom estic uran iu m  m arket is expected to 
grow in 1972 to exceed 12,000 T o n s U ;lO H/year. B y  
1980 it should be 34,000 Ton s w hich, a t $8/lb., be­
comes a $544,000,000 industry.

Uranium Enrichment

T o  m ake the uranium  useful in modern power 
p lants, the norm al U -235  isotope content in the u r a n ­
ium  m ust be increased severalfold. T h is  is referred 
to as an enriching process. T o  accomplish th is act, the 
A E C  has trad itio n a lly  converted the U.,O s in to  a 
hexafluoride, U F (1. The hexafluoride is then passed 
through a gaseous d iffusio n  plant. Fo r power re­
actors, the enrichm ent is increased from  0.711',' by 
w eight to between 2 and 4% .

K e rr-M cG e e  opened a p lant in Sequoyah, O k la ­
hom a, during 1970 th a t w ill convert 5,000 Tons/year 
o f u ran iu m  to  hexafluoride. A  doubling o f the capac­
ity  is expected by K err-M cG ee w hen the  m arket 
w arran ts  it. A no th e r p lant owned by A llied Chemical

Milling

M i n i n g

E x p l o r a t i o n
a ?

Radioactive W a s t e
Fuel Reprocessing 

Power Plant

Enrichment Plant

F u e l  F a b r i c a t i o n

NUCLEAR FUEL CYCLE
Figure 4
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Corp. operates south  o f Chicago. Allieci's capacity is 
already a t 10,000 Tons/year. O ther U .S. companies 
are considering e ntry  in to the UF„ conversion field 
w hich w ill am o un t to a $70 m illion an nual m arket 
by 1900.

A fte r  conversion to U F ,I( a much more expensive 
portion o f the enrich m e n t process begins. T h is  is the 
separative process th a t increases the U -2 35  content 
in some o f the feed stock and reduces it to about 0.2'.; 
U -2 35  in the tails. T h is  portion o f the enrichm ent 
process co n stitu tes o n e -th ird  o f the to ta l fuel costs 
fo r a nuclear pow er p lant. T h e  curre nt Free W orld 
demand in 1970 is $130 m illion  but is expected to 
grow to $500 m illio n  in 1975 and $1.1 billion in 1900.

E arly  in the M a n h a tta n  project, the U . S. G overn­
m ent b u ilt gaseous d iffu sio n  p lants on a large scale. 
These plants, though relieved now fro m  weapons 
production, w ill not be able to  meet the rising de­
mands fo r  separative w ork  a fte r  1978 unless im prove­
m ents and upratings are made to  the existing plants. 
Even w ith  a $490 m illion  im provem ent and a $129 
m illion  uprating, the existing  p lants w ill not be able 
to meet th e  needs o f the nuclear ind ustry  a fte r  1980.

Table I

E xisting  and Scheduled Uranium  Milling Com panies 
and P la n ts  in th e  U .S .

Nominal Capacity 
Tons OreComimny Plant Location Per Day

Existing:

The Anaconda Company ......... Bluewater, N. M. 3,000
Atlas Corporation ......................  Moab, Utah 1,500
Cottor Corporation...................  Canon City, Colo. 450
Dawn Mining Company ........ Ford. Wash. 500
Federal-American Partners ..... Gas Hills, Wyo. 950
Kerr-McGee Corporation Grants, N. M, 7,000
Mines Development, Inc. Edgemont, S. D. 650
Petrotomics Company Shirley Basin. Wyo. 1,500
Susquehanna-Western, Inc. Falls City, Texas 1,000
Susquehanna-Western, Inc. Ilay Point. Texas 1,000
Union Carbide Corporation ....  Uravan, Colo.
Union Carbide Corporation  Rifle, Colo...........  2,000
Union Carbide Corporation ... Gas Hills, Wyo. 1,000
United Nuclear-Homestake

Partners _____ ____ ________  Grants, N. M. ......... 3,500
Utah Construction &  Mining

Company ...... ............................  Gas Hills, Wyo. ....  1,200
Western Nuclear, Inc...................  Je ffrey  City, Wyo. .. 1,200

1971:

Utah Construction &  Mining 
Company . ...........................  Shirley Basin, Wyo. 1,200

1972:

Continental Oil Company-
Pioneer Nuclear, Inc. ............  Karnes County, Tex. 1,700

Humble Oil &  Refining Co. ...... Powder River Basin,
Wyo.  _ 2.000

Rio Algom Mines, Ltd . ...........  Near Moab, Utah 500

Total  .............   31,850

an area sh o rt o f generating resources. T he  2,000 
M W  (e) destined for the separation p lants in 1970 
needed to be reduced one th ird  to perm it N ew  Y ork  
and other eastern and m idw est areas to re ta in  the ir 
grid voltages. B y  1978, these three separation plants 
w ill be seeking 6.000 M W  (c ).

I t  has been contem plated for a num ber o f years 
how  private  industry  and other nations can e nter the 
enrichm ent portion o f the  fuel cycle including the 
expensive separation process. M illio n s o f dollars have 
been invested in te rn atio n ally  on a lte rn ate  system s 
for accom plishing the modest enrichm ent needed for 
nuclear power plants. These include a je t-n o zzlc  
process developed by Professor Becker in G erm any 
and ;> gas centrifuge under developm ent in a num ber 
o f countries (including the ’J. S .) .  I t  is possible 
th a t a com m ercial separation p la n t m ight use a com ­
bination d iffu s io n  and thou  centrifuge system.

I t  is also likely th a t a com mercial p lan t would 
look to an area o f the co un try  in w hich  low  cost 
electrical power is available and reliable. T h e  very 
high capital cost associa:ed w ith  a d iffu sio n  plant 
w ould necessitate a reliable power supply to m ain ta in  
the high d u ty  fac to r required to rem ain com petitive. 
The  curre nt average cost o f power for the d iffusio n  
p lants is now  4 m ils/K W H  but expected to increase 
to 5 m ils in the foreseeable fu ture . T h is  25',; increase 
in power cost w ill co nstitu te  a 1 5 'J  increase in the 
separation cost.

A t the rate o f grow th in the demand fo r separa­
tion services tw o to five  new separat’on p lants w ill 
be needed in the 1980’s. Ea.'h  p lant w ould need a 
capacity o f about 8.75 m illio n  separation w ork  units* 
and w ould cost approxim ately  $880 m illio n  i f  the 
d iffusio n  technique alone v as used. I f  the  im prove­
m ents and up rating s o f the federal insta lla tio n s were 
n ot undertaken, a t leas', one new  p lant w ould have 
been needed a t the  end o f 1978.

Factors th a t influence th e  to ta l num ber o f separa­
tions p lants needed include e xte n t o f acceptance o f 
p lu to n ium  recycle, advent and grow th o f breeder 
reactors and the lon g -te rm  grow th o f the electrical 

energy m arket.
One issue th a t needs to be settled is how  the 

federal insta lla tio n s w ill be turned over to private  
ind ustry  in a fa ir  and equitable m a n n e r . T h is  sub ­
ject is covered in detail in a docum ent entitled  “S e ­
lected M a te ria ls  Concerning F u tu re  O w nership o f the 
A E C ’s Gaseous D iffu s io n  P la n ts ”, Jo in t  C om m ittee 
on A tom ic Energy, available fro m  the S u p e rin te n ­
dent o f Docum ents, U. S. G overnm ent P rin tin g  O ffice, 
W ashington, D.C. 20402 $2). W hen th is issue
is settled, i t  m ay become more clear w ho w ould  be 
interested in building the new plants. Lo ca tio n s in 
energy centers such as W yom ing and other W estern 
states should ce rta in ly  bo ronsidered.

T h e  federal separation p lants are a ll located in 
the E ast in areas o f rapidly rising pow er costs and

• A separation work unit is a measure used to quantify die product of 
kilograms of uranium  and the degree of separation from the depicted 
tailings.



T h e  fin a l step in the processing o f uranium  for 
nuclear pow er p lan ts  is fab rication  o f the fuel into 
its fin a l form . T h is  step, like the separation phase, 
is an  expensive stage. W ith  fabrication, the cost is 
p rim arily  due to the labor involved. M any companies 
have been com peting in th is  field and more are ex­
pected to as the orders fo r  reload fuel become a 
larger frac tio n  o f the business. Several W estern 
states w ould welcome th is type o f operation since 
it  is a good w o rk  base and is a n on -p o llu tin g  industry. 
C urre n tly  there are fo u r fuel elem ent fabrication 

p lants in the  West.
O f the fo u r  fuel fab ricators already in the West, 

three are located in C aliforn ia. These include A to m ­
ics In te rn a tio n a l, G eneral E lectric Co. and G u lf E n ­
ergy and E n viro n m e n ta l System s. The  fo u rth  fuel 
fab ricato r is Je rse y  N uclear Co. curre ntly  building 
as p a rt o f the  N uclear P a rk  com plex a t R ichland, 
W ashington. There are 27 locations in the Eastern 
h a lf o f  the U n ite d  S ta te s th a t host fuel fabrication 

plants.
T h e  m ark e t fo r fue l fab rication  is expected to 

grow fro m  $74 m illio n  in 1970; to $279 m illion in 
1975; to  $541 m illion  in  1980. In  addition to  provid­
ing a clean m an u fac tu rin g  industry, a u x ilia ry  se rv­
ices such as testing laboratories, clad m an ufacture rs 

etc. can be supportive.
There  are m any specialty fuels th a t represent

Fuel Fabrication sizable m arkets also. These include test reactor fuels, 
p lu tonium  recycle fuels, fa s t breeder reactor fue ls 
etc. These and foreign fuel m arkets were not in ­
cluded in the above am ounts.

In  sum m ary, the fuel cycle m arket fo r central 
s tatio n  power p lants in the  U. S. alone is show n in 
figure 5 and cable 2.

Table 2

Estimated Nuclear Fuels Market in U.S., $ Millions
1970 1975 19S0

Uranium Ore Mining and Milling 120. 272. 544.
Ore ConcentratcsMBWB^UF,! 18. 38. 70.

Enriched Fuel . 130.* soo.» 1,1 0 0 .*
Enriched Fabricated Fuel 74. 278. 541.

Total 342. 1,084. 2,255.

* Includes needs in balance of free world which is less Uian equal to 
U S. needs.

T h e  fuels m arket is clearly a grow th industry. 
I ts  origin in th is  nation  is in the West. A n increasing 
fraction  o f th e  grow th is in the West. W ith  the po­
tential o f some W estern states to deliver nearly u n ­
lim ited am o un ts o f electrical power, the new d iffusio n  
plants should be considered fo r location in the  West.

E. Nuclear Power Plant Safety

T he  sa fe ty  T>cord o f ce n tral-sta tion  nuclear power 
p lants in the Jn ite d  State s has been outstanding.

MILLIONS Of COLLARS

3000

1970

lncludin| n*ds ol U.S. typi 
reactors abroad.

1980

— TOTAL FUEL CYCLE 
ENRICHING*

ORE CONCENTRATE 
FABRICATION

uf6*

NUCLEAR FUEL CYCLE— PRiiDICTED ANNUAL MARKET

Figure 5
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There  has never been a radiation in ju ry  to e ither 
the public or to any w orker from  a ce n tra l-sta tio n  
nuclear powei p lant. T he  nuclear in d u stry ’s overall 
in d u stria l accident experience, including all types o f 
com 'entior.al accidents, has been lower (by a factor 
o f three) th an  the overall rate reported by -11 m ajor 
industries. The  radiation exposure received by the 
general public as a result o f ce n tra l-sta tio n  nuclear 
power p lants has been kept to a very sm all fraction  
o f th a t allowed by federal regulations. T he  continued 
sa fe ty  o f the nuclear program s in the United S ta te s  
w ill depend on a strong base for design decisions and 
construction quality . In  addition, operational proce­
dures and regulation w ill need to be based on exper­
ience and wisdom.

There has never been an industry in the h istory  
o f the  U nited S ta te s  th a t has been more aw are of 
the necessity for safe ty  planning. From  the s ta r t 
of the M a n h attan  project, sa fe ty  procedures were 
institu ted  and followed. T h ro ug h o ut the development 
o f nuclear power p lant concepts the em phasis was 
on how  to reduce the risks to both the p lant and to 
the public. N ow  w ith  the advent o f com m ercial n u ­
clear power plants, the safe ty  program s are co n tin ­
uing in the form  o f refinem ents to com pensate for 
the grow ing size and num ber o f ce n tra l-sta tio n  n u ­
clear plants.

T h e  nuclear safe ty  review  begins w ith :

1. P la n t siting to be sure th a t the designers can
adequately cope w ith  the location.

2. Redundancy o f v ita l system s so th a t the p lant 
can continue to operate as designed despite any 
single m alfu n ctio n  or be sh u t down safely.

3. A n extensive q u a lity  assurance program  in ­
volving  the procurem ent and fabrication o f all 
v ita l p la n t equipm ent. T h is  program  continues 
th rou g ho ut the construction o f the plant.

4. A n  extensive in-service  testing schedule and 
inspection program  to assure th a t v ita l com pon­
ents and system s are operable when needed.

5. Technical specifications governing the reactor 
operation to assure th a t sa fe ty  lim its are not 
exceeded.

T he  nuclear sa fe ty  review  is a never-ending pro­
cess in the search fo r even better engineered sa fe ­
guards and operating procedures. T he  A E C  currently  
is funding  a $35 m illio n  per year program fo r the 
design o f better equipm ent. The nuclear p lant m an ­
u facture rs are in com petition to sell p lants w ith  the 
greatest reliability. The  u tilitie s  th a t operate the 
p lants are u ltra-conscious o f the ir social obligations 
to operate a p lant th a t w ill rem ain a credit to  the 
com m unity  in w hich  they serve.

T he  accident analysis required to obtain an oper­
ating license m u st show  th a t the m axim um  conse­
quences o f an  accident w ill result in less than  a 
le thal exposure to the public even i f  they were s tan d ­
ing a t  the m ost unfavorab le  point on the site  bound­
ary. There are accepted routine  risks to the public 
th a t are o f s im ila r consequence e.g. the collapse o f 
bridges, railroad crossings etc.





IV. GROWTH PATTERNS IN THE WEST

A. Population

T h e  p o p u la t io n  o f th e  W e st i s  g ro w in g  a t  a  ra te  

s ig n i f ic a n t ly  g r e a t e r  th a n  th e  n a t io n a l g ro w th  ra te . 

I t  i s  no t p o s s ib le  to  a c c u ra te ly  p re d ic t  p o p u la t io n  o f 

th e  s t a t e s  m o re  th a n  a  fe w  y e a r s  in  a d v an c e . T he  

m o st d e fe n s ib le  b a s i s  fo r  m a k in g  a  t e n -y e a r  fo ie c a s t  

s e e m s  to b e  b y  o b s e r v in g  g ro w th  o v e r  th e  p a s t  ten 

y e a r s .  T a b le  3 i s  a n  h is to r ic  re co rd  o f g ro w th  o f the  

m em b e r  s t a t e s  o v e r  th e  p a s t  te n  y e a r s .

Table 3

Population of Western States
1960(a) 1970(a) Est. 1980(b)

Alaska 226,167 302,173 329.000 to
367.000

Arizona 1,302,161 1,772,482 2.244.000 to
2.469.000

California 15,717,204 19,953,134 25.343.000 to
27.742.000

Colorado 1,753,047 2,207,259 2.404.000 to
2.588.000

Idaho 677,191 713,008 767.000 to
827.000

Nevada 285,278 488,738 644.000 to
701.000

New Mexico 951,023 1,016,000 1.277.000 to
1.384.000

Oregon 1,768,687 2,091,385 2.257.000 to
2.414.000

Utah . 890,627 1,059,273 1.249.000 to
1.351.000

Washington 2,853,214 3,409,169 3.366.000 to
3.600.000

Wyoming 330,066 332,416 361.000 to
387.000

(a )  Bureau of d ie Census F ina l Population Counts. PC (V I )  1 Feb-
ruary 1971.

(b ) U.S. Bureau of the Census Current Population Reports, Series P-25 
No. 375 "Revised Projections of the Population of States: 1970 to 1985", 
U.S. Government Prin ting  Oflice.

On a  p e rc e n ta g e  b a s is ,  N ev ad a  h a s  in c r e a se d  the  

m o st . T h is  i s  r e c o g n ize d  a s  d e s ir a b le  b y  the  c u r r e n t  

s t a te  a d m in is t r a t io n  an d  a n o th e r  c o m p a ra b le  in c r e a se  

i s  so u g h t  fo r  th e  n e x t  te n  y e a r s .  W ith  ad eq u a te  

fu n d in g  o f th e  s t a t e ’s  E co n o m ic  D ev e lo p m en t D iv i ­

s io n , a n o th e r  la r g e  in c r e a se  m ay  be p o ss ib le .

O the r s t a t e s ,  su c h  a s  O regon , h a v e  g o n e  on reco rd  

a s  n o t fa v o r in g  th e  sam e  g ro w th  th a t  b e se t  th e  s ta te  

in  th e  p a s t  ten  y e a r s .  W ith  a  w e a k  e co n o m y  and  

m a s s iv e  u n e m p lo y m e n t , p o p u la t io n  d e c re a se  i s  e n ­

t i r e ly  p o s s ib le  in  E a s t e r n  S ta te s ,  b u t  n o t th e  W e st .

M o st o f th e  W e s te rn  s t a t e s  h a v e  t a k e n  th e  r e ­

sp o n s ib le  p o s it io n  o f p r o v id in g  a t  le a s t  e n o u g h  e m ­

p lo y m e n t fo r  th e  o f f s p r in g  o r ig in a t in g  w ith in  th e ir  

o w n  s ta te .

B y  p ro v id in g  tno  jo b s  in  th e  s ta te s ,  th e  b e h a v io r  

p a t te rn s  th e n  p r e se n t  a n e w  p ro b lem — u rb a n iz a t io n . 

T h e  jo b s  a n d  th e  y o u n g  p eo p le  a l l  se em  to m ove  

to w a rd s  u r b a n  a r e a s .  S u c h  a  t re n d  is  a p p a re n t  in  the 

P u g e t  S o u n d  a r e a ;  th e  F r o n t  R a n g e  n e a r  D e n v e r ;  

th e  W a sa tc h  F ro n t  in  U ta h ; th e  R io  G ra n d e  V a lle y  

in  N ew  M ex ico ; th e  C o a s ta l C o m m u n it ie s  in  C a l i ­

fo r n ia  an d  th e  W il la m e t t e  V a lle y  in  O regon .

T h e  net e f fe c t  i s  th a t  th e  e x i s t in g  e le c t r ic a l lo ad  

c e n te r s  k e e p  in c r e a s in g  in  s iz e . T h e  “co p p e r s p id e r ­

w e b ” u sed  to  t r a n sm it  p o w e r  in to  th e  m e tro p o lita n  

c e n te r s , b e co m e s m o re  o b v io u s , a n d  th e  sm o k y  5 0 -  

y e a r -o ld  p o w e r  p la n t s  th a t  w e re  on the  e d g e  o f to w n  

a re  su d d e n ly  d o w n to w n .

T h e  g ro w in g  W e s t  n e e d s  to fa c e  th e  fu tu re  w ith  

lo n g - r a n g e  la n d  u se  p la n n in g . L o c a t io n  o f n u c le a r  

e n te r p r is e s  in  so m e  c a se s  a re  fo rm s  o f p e rm a n e n t  

la n o  u se  p la n n in g . I t  i s  fo r tu n a te  th a t p a r t s  o f  th e  

W e st  w i l l  a lw a y s  b e  rem o te  en o u gh  to c o v e r  a l l  a s ­

p e c ts  o f n u c le a r  d e v e lo p m e n t a n d  u t i l iz a t io n .

B. Economy

T h e  c o n t in u in g  g ro w th  e co n o m y  o f th e  W e ste rn  

s t a t e s  i s  a s su m e d  in  a l l  o f  th e  lo ad  p re d ic t io n s  c ited  

h e re in . A n in c r e a se  in  th e  G ro ss  N a t io n a l P ro d u c t  

o f 4 %  p e r  y e a r  h a s  b een  u sed  in  m o st c a se s .

S o m e  r e g io n s  o f som e  s t a t e s  a r e  e s p e c ia l ly  a f fe c te d  

b y  th e  e le c t r ic a l p o w e r  lo a d s  in  th e  U . S . a n d  th e  

W est . T h e se  a r e a s  a r e  th e  o n e s th a t  p ro d u ce  th e  

e n e r g y  so u rc e s . S in c e  th e  e x t r a c t iv e  in d u s t r ie s  d o m ­

in a te  th e  e co n o m y  o f m an y  c it ie s  in  th e  W e st , the  

s e n s it iv i t y  to e n e r g y  n e ed s  i s  e a s i ly  fe lt .

I t  i s  sh o w n  in  T a b le  4 th a t th e  u r a n iu m  m in in g  

i s  d e f in it e ly  on  th e  u p sw in g .  F o r  th e  p a s t  y e a r , g o v ­

e rn m e n t  s a le s  h a v e  b een  v e r y  lo w  b u t co m m e rc ia l

—  13 —



Tabel 4

1969 Forecast of U.S. Commercial Requirements
Tons U.rOn in Concentrate

Year Annual Cumulative

1970 ........................  7,500 7,500
1971 7,500 15.000
1972 11,000 26,000
1973 13,500 39,500
1974 ... 15,200 54,700
1975 17,200 71,900
1976 20,400 92,300
1977 23,700 116,000
1978 ..................  27,300 143.300
1979 ...................  30,700 174,000
1980 34,200 208,200
1981 ........... ......................  38,000 246,200
1982 42,300 238,500
1983 ..................  46,600 335,100
1984 .......................  51,700 386,800
1985 ...............  56,900 443,700

‘ Source: U.S. Atomic Energy Commission. "Statistical Data of the Ura­nium Industry"' January 1. 1970. Grand Junction. Colorado OWce.

buying  is beginning to provide a stable and grow ing 

m arket. T h e  states th a t w ill benefit the m ost are 
listed in Table  5 in order o f know n resources. The  
Colorado P la te a u  and the W yom ing basins are e x­
pected to rem ain the principal areas fo r extraction.

Table 5

Distribution of United States $8 Uranium Reserves 
January 1, 1970 Tons of Ore•

Wyoming ................................................................  44,020,039
New M exico.....................................   34,905,227
T e x a s.................................  - -  3,812.529
U ta h ________________________________      2,952,856
Colorado _______________________    2,550,689
Others: California, Oregon, Washington, Neva­

da, Idaho, Montana, Alaska, North &  South 
Dakota, Arizona ............................................    8,363,004

Total __     96,604,345

* Averaging at least 0.15% U»0«
Source: U.S. Atomic Energy Commission. "S la tisliea l Data of the Ura­nium Industry", January 1, 1070. Grand Junction. Colorado Office.

Coal m ining is less predictable. I f  nuclear p lants 
continue to have schedule problems, use o f coal w ill 
continue to  grow rapidly. Even w ith  nuclear p lants 
on schedule, the use o f coal w ill increase as the R ocky 
M ountain  states achieve ind u strial grow th. Table 6

Table 6

Coal Production in WINC Member States 
1946-1966 (Thousands of Tons)

Year Colo. N.Mex. Utah Wash. W|/o.

1946 5,914 1,280 5,994 991 7,635
1950 4,259 727 6,070 874 6,348
1955 3,568 201 6,296 610 2,927
1960 3,607 295 4,955 228 2,024
1965 4,990 3,200 5,100 59 3,225

So lire?: U.S. Bureau of Mines—Minerals Handbook—19CG.

is an h istoric record o f how  coal w as displaced as 
an energy source fo r a period o f tw o decades. The 
resurgence o f a c tiv ity  in the coal fields is m ost ap­
parent in N ew  Mexico. T h e  m agnitude o f the change 
is expected to be profound in W yom ing, A rizo na and 
New  Mexico, where strip  m in ing  potential exists.

In  general, a 1500 M W  (e) pow er p lan t consumes 
about five  m illion  tons o f coal per year. Therefore, 
the 3000 M W  rating  now scheduled fo r N ew  M exico 
w ould use 10 m illion  tons per year, an increase o f 
three tim es the 1965 rate. T he  fir s t significant coal in ­
crease fo r m ining in W ashington w ill begin when the 
1400 M W  C entralia p lan t is operating in 1972.

T h e  oil and gas production in the mem ber states 
has been com paratively static . I f  and w hen the tra n s- 
A laska pipeline is built, the  operational global d is tr i­
bution o f energy sources w ill  change. Table  7 is a 
record o f steady production in C aliforn ia  and C olo­
rado and a sig n ifican t grow th in the U tah  production.

A  dem onstration o f econom ic feasib ility  fo r re­
covery o f oil from  shale could have significant eco­
nom ic im pact fo r U tah , W yom ing and Colorado.

Tablo 7

Estimated Proved Reserves of Crude Petroleum and 
Natural Gas Liquids, 1946-66 (million barrels)

Year Calif- Wyo. Colo. N.Mex. Utah U.S.Total
1946 3,602 615 302 617 24,037
1950 4,097 890 352 686 22 29,536
1955 4,126 1,424 347 1,162 37 35,451
1960 3,972 1,524 388 1.568 259 38,429
1965 4,830 1,263 351 1,438 248 39,376

Source: Amer. Gas Assn.. Amer. Petr. Inst., Canadian Eetr. Assn., 
Reserves of Crude Oil. Nat. Gas L iquids, and Nat. Gas, Annual.

C. Electrical Loads and Resources

T h e  1968 N atio nal Pow er S u rv e y  has show n th a t 
the to ta l energy needs o f the W est w ill double be­
tw een now  and 1990 and electric generation w ill in ­
crease by a facto r o f five . T he  survey also showed 
th a t during the sam e period electrical generation 
fro m  thermal p lants w ould need to increase by a 
fa cto r o f ten. T h is  grow ing demand fo r  energy w ould 
require a raw  energy inp u t o f 22,608 trillio n  B T U 's  
in 1990 compared w ith  10,721 tr illio n  B T U 's  in 1970.

A lth o u g h  coal com prises 569} o f the energy re­
serves in the West, i t  is slated to provide only  10% of 
the energy used by 1990. T h is  is p rim arily  due to 
the rem oteness o f the  coal fields fro m  the load centers. 
The coastal states, w hich are the basic load centers in 
the W est, are expected to m ake increasing use o f n u ­
clear power. The  m o u n ta in  states are expected to 
continue to u tilize  the coal. P o licy  determ inants such 
as pricing o f n a tu ra l gas, oil im ports, environm ental 
regulations and regulation o f nuclear p lan t siting  
could influence the coal/nuclear balance and the fra c ­
tion continuing  to use gas and/or oil. These policies
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are expected to continue to be in a state  o f (lux for 
the next few  years.

In  .an ind u stry  as trad itio n a lly  cost sensitive as 
the  utilities, sm all varia tio ns in cost o f fue ls could 
influence the energy source selection. In  recent years 
th e  cost o f nuclear power has been rising but the 
cost o f oil and gas is expected to rise even faster. I f  
the  m inem outh coal-fired  generation plants continue 
to show cost stab ility , an energy nvx frac tion  greater 
th an  10% should be expected.

Coal production in the W ert had declined fo r a 
num b er o f years. W ith realizatio n  th a t W estern coal 
is now  the least expensive available a lte rn ative  to 
m eeting the energy needs, western coal production 
is startin g  a strong upswing. Coal delivered to the 
D ave Jo h nson  G enerating P la n t in W yom ing costs 
about 14 cents per m illion  B T U ’s. Even from  under­
ground sources in  U tah , the delivered cost is 18.2 
cents. A s show n in table 8. the W est contains about 
o ne -fou i th  o f the U .S. coal reserves. T h e  geographic 
location is show n in figure 6. W ith  renewed interest 
in coal, exploration is resum ing, and better in fo rm a ­
tion  should soon be available. M echanization has 
perm itted production per m an s h ift to increase both 
underground (as in U ta h )  and fo r  strip  m ining (as 
in W yom ing, N ew  Mexico, W ashington and A rizo n a ). 
Tab le  9 shows a tenfold increase in some cases due 
p rim arily  to m echanization. Ind ications are th a t re­
covery rates per m a n -sh ift could double again i f  all 
m ines were modernized. W ith  the billions o f tons of 
coal available in the  W est th a t are econom ically re­
coverable, the energy resources o f the W est are not

Table 8

Area Underlain By Coal, WINC Member States
1960

Wyoming
Alaska
Colorado
Utah
New Mexico
Arizona
Washington
Oregon
Idaho
California
Nevada

Total. 11 States

39 Other States

U. S. Total

AreaUnderlain
(K /.m iJ

40,055
35.000
29.000
15.000 
14.050
3,040
1,150
GOO
500
230

50

139,875

340,475

480,350

Source: U.S. Geological Surrey, Coal Reserves o/ the United States— A Progress Report, Jnmiori/ 1, 1360. Bulletin 1136, p. 27.

Table 9

Coal Production per Man-day, WINC Member States 
1946-1966 (short tons per man-day)

Year Ariz. Colo. N.Mex. Utah Wash. Wyo. U.S.Average
1940 2.29 5.18 4.14 3.58 5.47 3.00 3.44
1950 . 2.18 5.48 5.32 7.30 3.90 8.69 6.77
1955 2.78 6.32 4.28 9.75 5.24 15.34 9.84
1900 .. 2.02 9.34 7.27 10.71 0.46 23.93 12.83
1965 .. N.A. 14.32 49.13 15.74 6.93 44.69 17.50

Source: U.S. Bureau of 
Chapter preprints therefrom.

Mines, lu.ncrals Yearbook, 19-16-66. and

Legend
Bitum inous Cool 
Sub-b itum inous Coal

COAL RESERVES IN W.I.N.C. MEMBER STATES
Figure 6 
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lim iting . T he  lim its  are 1) w ater a v a ila b ility  from  
the Colorado R iv e r  watershed, 2) economic tra n s­
m ission to  load centers, and 3) air q u ality  in the 
region o f the plant. In each case, the lim its  are not 
ju s t technical and economt j t  are environm ental as 
w ell, th us they are discusscu in the n ext section.

S im p ly  the lack o f a vailab ility  o f n a tu ra l gas w ill 
l im it its use by p lants constructed a fte r  the m id -7 0 ’s. 
A s show n in figure 7, m any areas o f the  W est are 
sim ply not served w ith  n a tu ra l gas. O f the existing  
power p lants in th e  West using the supply o f n a tura l 

gas, m any are on an interruptib le  basis (i.e. w hen it 
is to ta lly  used fo r domestic use, none would be de­
livered to  the “interruptib le  custo m e rs"). In  some 
cases th is means the u tility  w ill then sub stitu te  oil 
fo r  fuel on a tem porary basis. In  some other cases it 
m eans th a t the generating p lan t m ust be sh u t down 

u n til  flo w  is resumed.
Dom estic supplies o f fuel oil in So u th e rn  C ali­

fo rn ia  are expected to be replaced w ith  low su lfu r  
oils by 1975. The  cost and scarcity o f the  low su lfu r  
oils w ill assist the emphasis fo r  more nuclear p lant 
construction in C alifornia. Oil im port control regula­
tio n  w ill also lim it the av ailab ility  and use o f low 
su lfu r  oil a t least un til the A laska pipeline is p ut 
in to  operation. A ll  the A laskan  oil is expected to be 

o f lo w -s u lfu r  quality.
A n o th e r energy resource in the W est is geotherm al 

power. C urre n tly  geotherm al power is u tilize d  com ­

m ercially  in  C alifornia. E ffo r ts  to map the geother­

m al fields in the W est are o nly  now  beginning 
F ig ure  8 displays some indications o f how  widespread 
geotherm al fields m ay be according to early  w o rk  by 
B lack w e ll and H all o f S o u th e rn  M ethodist U niversity . 
I t  is un likely  th a t geotherm al power w ill serve a 
large fraction  o f the grow ing base load in the W est 
but it m ay better serve some regions o f the W est 
th a t are fa r  fro m  other generation resources. I f  geo­
therm al power is show n to produce low cost electrical 
power, it m ay a ttra c t heavy in d u stria l power users 
fro m  m etropolitan  areas. I f  geotherm al pow er is en­
gineered to  be n o n -p o llu tin g , it m ay be a favored 
source o f w arm  w ate r and electrical power w ith in  
some new or existing tow ns.

W ith  fu ll  knowledge o f the problem s and lim ita ­
tions o f fossil fue l sources, the W est Region Task  
Force on Fuels fo r  the W est Regional A dvisory C om ­
m ittee  o f the Federal P o w e r Com m ission predicted 
th a t nuclear energy w ould be used to deliver 46%  of 
the  th e rm al pow er p lant generation by 1980 and 
70',; by 1990. T h e  succeeding p a rt o f th is section 
w ill describe how  th is electrical generation w ill  bo 
required in  the fu tu re . I t  is clear th a t i f  the T ask  
Force estim ate  is even reasonably accurate, nuclear 
power p lants w ill be a large fac to r in the  grow th of 

electrical power in the West.

Legend
N atu ra l Gas Fields 

---------------- E x ist in g  P ipe lines

MAJOR NATURAL GAS FIELDS AND GAS PIPELINES IN W.I.N.C. MEMBER STATES
Figure 7
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Future 8

POTENTIAL GEOTHERMAL 
FIELDS IN THE WEST

A t the request o f the Federal Pow e r C om m ission, 
FPC , u tilitie s  have prepared estim ates* fo r  the areas 
th a t they have served in the W est fo r decades. C ol­
lectively they have extrapolated in to  the d istan t 
fu tu re  fo r  planning purposes.

The  areas covered in the estim ates by the u tilitie s  
did not a lw ays stop a t the state  lines but instead 
were more related to the location o f th e ir  generation 
resources and th e ir  consequent efficiency to cover e n ­
tire  riv e r basins. Therefore  the m ost reliable long- 
range forecasting  available  extends beyond state 
boundaries. A n  e ffo rt has been made here to group 
the forecasts p rincipally  associated w ith  mem ber 
states. T h e  grouping is not perfect in the fo llo w ing  
respects.

The  area designated:

Southern California Includes Central Nevada and Ventura 
Northern California Includes Northern Nevada (Reno) 

and Fresno
Oregon Includes the Klam ath River in Cali­

fornia and excludes the Snake River 
Basin

Washington . Includes the upper Idaho panhandle
south to Lewiston and excludes tho 
lower Columbia River Basin 

Arizona Includes Las Vegas
Utah and Idaho Include the Snake River Basin in Ore­

gon and exclude the Idaho pan­
handle

• The Future ol Power in the West Region, 1970-1980-1990, a re|>ort to 
tho Federal Power Commission by the West Regional Advisory Commit­
tee. June 19G9.

Colorado Includes Colorado only
New Mexico Includes El Paso and excludes the ex­

treme eastern edge of New Mexico 
Wyoming Excludes the northeast corner of

Wyoming
Alaska ...................... Includes Alaska only

Table  10 is a result o f the long range u tility  e sti­
m ates fo r the PFC .

Table 10

Estimated Peak Electrical Power Demands in 
Momber States (megawatts)

1970 1975 mo 1990

So. California 13,300 W* 19,400 W 27,700 W 55,000 W
No. California 11,200 S* 16,500 S 24,100 s 51,600 s
Oregon 9,470 W 13,300 w 18,400 w 39.900 w
Washington 8,440 W 11,500 w 15,530 w 27,640 w
Arizona 4,490 S 6,550 s 9,570 S 20,600 s
Utah-ldaho 2,040 S 4,020 s 5,690 s 11,460 s
Colorado 2,130 w 3,020 w 4,230 w 8,030 w
New Mexico 1,035 s 1,520 s 2,180 s 4,090 s
Wyoming 715 w 1,070 w 1,570 w 3,150 w
Alaska .......... 640 w

W—denotes winter is peak season 
S —denotes summer is peak season

T a b le  10 s h o w s  th a t  4 6 %  o f th e  lo ad  fo r  th e  m em ­

b e r  s t a t e s  is  lo c a ted  in  C a l if o r n ia  a n d  a n o th e r  3 3%  

in  th e  O re g o n -W a sh in g to n  b lo c . B y  1090 t h is  r e la ­

t io n sh ip  i s  p red ic te d  to b e  u n c h a n g e d  w ith  4 6%  in  

C a l if o r n ia  a n d  30%, in  O re g o n -W a sh in g to n . T h e  d i ­

v e r s i t y  o f lo a d s  in  Mic W e s t  h a s  m ode  i t  p ru d e n t  fo r
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the u tilitie s  to exchange power fo r  c lim atic  variations 
n o rth  and south and for tim e  zone variatio ns east and 
w est. T h e  transm ission netw ork  to  accom plish th is 
pow er exchange is know n as the W estern Loop. The 
loop is show n in figure 9 as it exists in 1970 and as 
i t  is expected to  e x ist in 1990. A  second high voltage 
D C  line fro m  the N o rth w e st to the So u th w e st has 
been postponed pending fu r th e r  ju stifica tio n  studies. 
T h e  repeated postponem ent has caused the So u th w e st 

u tilitie s  to  m ake other arrangem ents fo r generation 

resources.
T he  existing  load p attern  is show n in figure 10. 

T h e  pattern  is n ot expected to v a ry  greatly fro m  the 
d istrib u tio n  o f loads th a t now exist. T h e  size o f the 
loads w ill increase and a t a .a te  th a t is generally 
greater th an  the n ational avei ge o f 6.9% . T he  aver­
age state  in the W est w ill experience a fo u r-fo ld  
load increase by 1990. A reas in the W est th a t grow 
less than  the  national average have been generally 
overly  endowed w ith  low -priced electrical power as 
a result o f federal projects during W W  II (e.g. Co­
lum b ia R iv e r  B a sin  in W ash ing ton ). Table 11 pre­
sents the projected grow th rate from  1950 to 1990 as a 

percentage.

I t  m ay be significant to  note th a t the grow th rate 
decreases as the load base builds up. I f  this becomes 
fac t, it could a lte r  the sim ple exponential grow th o f 
electrical power th a t has been a basis for a la rm  to 
some planners and conservationists. T he  decreased

grow th rate  observed in table 11 could also be asso­
ciated w ith  the un ce rta in ty  o f projecting loads tw enty  
years in advance. There may be danger in seeking 
com fort fro m  the decreasing rate since the rates do 
not include technological developm ents th a t are not 
only  possible but likely  in the next tw e n ty  years such 
as the cle tric  auto  and widespread use o f heat pumps 
fo r residential heating and cooling.

Table 11

Estimated Average Compound Growth Rate During 
5-Year Periods (percent)

1950-55* 1970-75 1975-30 1930-85 1985-90
So. California .... 9.3 7.9 7.3 7.1 6.9
No. California _ 8.3 7.9 7.9 7.9 7.9
Oregon .......... 8.6 7.0 6.8 6.6 6.5
Washington 11.i 5.4 5.1 4.8 4.4
Arizona ....... . 16.4 7.8 7.9 8.0 7.9
Utah-Idaho 12.2 7.2 7.2 7.2 7.2
Colorado ......... 12.2 7.5 7.2 6.0 6.7
New Mexico 13.1 8.0 7.6 7.0 6.0
Wyoming
Alaska

11.2 8.4 8.1 7.4 7.U

* actual

As o f 1970 Planned for 1990
Legend

-------------  230 kV
-------------  287 and 345 kV
------------- 500 kV and Above
-------------  800 kV D.C.

ELECTRIC TRANSMISSION IN THE WEST REGION
Fiflurc 9
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Legend

j Above 7,000 Megawatts

^  ; 5,000 to 7,000 Megawatts

Q ; 3,000 to 5,000 Megawatt*;

O 1,000 to 3,000 Megawatts

O Under 1,000 Megawatts

1970 LOAD CENTERS OF THE WEST REGION

Figure 10
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A no th e r w ay to analyze electrical load grow th is 
by category such as rural, residential, com m ercial, 
ind ustrial and “all o ther". T h is  is presented in table
12. T he  “ M o th e r" category includes street lighting, 
m unicipal services, electrified mass tra n sit etc. R e si­
dential use is m ost predictable since it is based on 
population grow th and the steady grow th  o f elec­
trical energy used per capita. The com m ercial loads 
reflect the  population trend also but the in d u stria l 
loads are som ew hat independent. In some cases 
locations for ind ustrial p lants are swayed by a source 
o f low -cost electrical power in  order to be com peti­
tive (e.g. the electroprocess in d u stry  in the Colum bia 

R iv e r  B a s in ) .
The long-range estim ate to 1990, althoug h useful 

fo r  p lanning purposes, is not ju stifie d  on the basis o f 
available inform ation  but instead is an extension o f 
load grow th experience in the past tw e n ty  years. 
Predicting  electrical loads are considered “ forecasts" 
i f  they are for only  fiv e  years in the fu tu re , and 
“projections" i f  they are fo r ten years. A  tw e n ty  
year “e stim ate" has little  value  except fo r general 

p lanning  functions.

One exam ple o f th e  d iffic u lty  w ith  long-range 
forecasting is the influence o f rising power rates from  
environm ental pressures. There is little  doubt th a t 
environm ental pressures are going to increase the 
cost o f producing electrical power. U n til the lim its 
o f tolerable environm ental im pact are established in 
each state, the co ;t o f fu tu re  power in each state 
w ill rem ain unknow n. I f,  fo r  exam ple, the ratepayers 
tolerate a 10% increase each year during the seven­
ties fo r environm ental safeguards, aesthetically de­
signed transm ission lines, underground transm ission, 
recreation centers etc. etc., the cost o f power in those 
states w ill rise 250% . Overaccepting the social re­
sponsibility  o f safeguarding the environm ent could 
influence the location o f industry, the ind ustrial in ­
vestm ent and loads to a profound extent.

F o r example, i f  the  electroprocess industry  de­
cided they could be m ore com petitive in W yom ing 
th an  in the N orthw est, the forecast for W yom ing 
w ould  be raised drastically  and the grow th shown 
fo r  Oregon and W ashington tempered. B arrin g  loss 
o f commerce fro m  the W est region, the total power 
forecast, therefore, m ay be more accurate than the

Table 12

ESTIMATED FUTURE ENERGY REQUIREMENTS BY CLASS, GIGAWAT f-HOURS YR.

Southern California 1970 ............

Rural and 
Residential

19,240

Commercial
19,100

Industrial
20,000

/III Other 
0.400

1980 ............... 38,900 37,000 30.900 22.240
1990................. 77,710 74,000 00,500 50,190

Northern California 1970 ............ 21,705 15,400 15,800 3,135
1980 ................. 40,090 29,400 38,000 7,010
1990................. 91,000 55,800 94,700 10,400

Oregon..................... 1970 ............... 14,005 0,000 24,080 615
1980................. 20,920 12,100 48,100 1,180
1990 ................. 51,850 23,500 90,000 2,150

Washington.............. 1970 ................. 14,105 5,135 18,620 1,200
1980 ................. 22,520 9,240 37,400 2,240
1990 ................. 35,405 1G.400 70,950 4.355

Arizona ................... 1970 ................ 7,515 4,610 5,080 3,995
1980................. 14,735 9,940 11,000 9,555
1990 ................. 28,900 21,500 23,900 22,800

Utah-Idaho............... 1970 ................. 5,145 2,450 5,980 295
19d0...................................... 9,000 5,410 12,700 030
1990 ................. 10,050 11,920 26,000 1,300

Colorado.................. 1970 ........ ..... .... 4,105 3,250 2,545 500
1980 .. .............. 9,287 0,128 5,020 790
1990 ................. 18,235 12,765 9,110 1,140

New M exico............. 1970 ................. 1,744 1,347 1,200 709
1980 ................. 4,322 2,440 2,708 1,160
1990 ................. 9,400 4,130 4,730 1,740

Wyoming................. 1970................. 948 583 1,980 200
1980 ................ 2,000 1,210 4,740 315
1990 ................. 4,450 2,300 9,790 460

Alaska ..................... 19G5 ................ 287 234 75 49
1975 ................. 739 400 350 102
1985 ................. 1,735 890 1,300 340
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class breakdow n and the s ta te  associated loads pend­
ing se ttle m e n t o f the environm ental issues to be con­
fronted  in the  seventies. C apital investm ents o f in ­
dustries h ighly  sensitive tc  power cost m ay be slow 
pending se ttlem ent o f some o f the environm ental 
issues and stab iliza tion  o f power rates.

The re  is no evidence o f a direct relationship be­
tween the cost o f electrical power and its volum e o f 
use a t the prevailing rate levels for residential and 
com m ercial users. R u ra l users, especially fo r m a r­
ginal irrig atio n  projects, m ay need to close their pro­
jects w ith  a significant cost increase. Sm a ll increases 
therefore m ay  not have a large influence on the 
g row th  prediction in the mem ber states. When an 
increase in power rates will have a significant in flu ­
ence on its use is s till  an open question. I t  is very 
lik e ly  th a t the influence w ill be fe lt before the cost o f 
power doubles and it could cause a more rapid loss of 
em ploym ent in rural areas unless class preference 
and priorities are established to protect irrigation 

projects.
O the r influences th a t significantly  a ffe c t the rate 

o f electrical load grow th are the national program s 
th a t afTect the  Gross N atio nal Product. The  rates 
used in the power forecasts herein are 4% per year 
for the G N P .

T h e  rate o f electrical generation in the F o u r C or­
ners area w ill a ffe c t the rate o f generation grow th 
in o th er regions o f the West. The 1500 M W  M ohave 
p lant under construction in So uth ern  Nevada uses 5 
m illion  tons/year o f A rizo na coal supplied through a 

2 75-m ile  18-inch diam eter slu rry  pipeline. E ig hty  
percent o f th is  energy w ill be for C aliforn ia. A t 
Page, A rizo na, 2300 M W  o f coal-fired  generation 
are expected by 1976 fo r A rizona, N evada and C ali­
fo rn ia  u tilities. A no th e r 1500 M W  p lant under con­
stru c tio n  near Farm ing ton, N ew  Mexico, w ill send 
about 50% o f its generation to C alifornia. N ew  M e x ­
ico coal producers are attem pting  to secure w ate r 
rights fo r  an additional 1500 M W . T w e lve  miles 
n orth  o f Lak e  Pow ell on the  K a ip a ro w itz  plateau in 
So u th e rn  U tah . C aliforn ia u tilitie s  are considering 
generation o f  an other 5000 MW . W ater rights in 
U ta h  fo r  th is  am o un t o f generation are available  if 
the u tilitie s  m ake use o f i t  w ith in  a tim e lim it estab­
lished by the state  o f U tah . Added coal-fired  gener­
atio n  could be expected in other desert regions o f the 
S o u th w e st i f  w ater w as available, and i f  a ir q u ality  
standards can be met.

T h e  low production cost using coal is o ffse t som e­
w h a t by the high transm ission cost. Figure 11 shows 
th a t pipelines even w ith  coal slurries are less e x­
pensive than  electrical transm ission. Electrical 
transm ission is more versatile  in th a t direction o f the 
energy can be sw itched to fo llo w  in terp lan t and in te r­
regional demands. I f  high voltage in terties are b u ilt 
between the W est and the M idw est as proposed,* the

• Transm ission Study 190, Oflico of Chief Engineer, Bureau of Rccla- 
mation, Denver, Colorado 80225—Alt. D-209, Fcb rin ry  19G8.

coal fields in the Rocky M ountains w ould be near the 
hub o f power sw itching.

Transm ission distance cannot be determ ined by a 
sim ple geometric exercise. B y  disphn ment tech­
niques, power can be shifted  aw ay from  areas o f 
power surplus. A good exam ple o f th is technique 
w ill occur in the N orthw est w hen the Bridger plants 
begin operation in the coal fields near Rock Springs, 
W yoming. The  power from  the Bridger plants w ill 
displace the energy previously supplied from  the 
W est. Then power derived from  the Snake R iv e r on 
the  w estern edge o f Idaho w ill go to the load centers 
o f Oregon. Also, only  a fraction o f the energy gen­
erated a t the Fo ur Corners area w ill ac tu a lly  reach 
the W est Coast since the power from  the cor.stal 
nuclear p lants in C aliforn ia w ill sa tis fy  coastal needs.

Figures 12, 13 and 14 display the power plants 
b u ilt or under construction in 1970 and a prediction 
of where the new generation sites w ill be found in 
1980 and 1990. The locations fo r  fu tu re  plants are 
not y e t know n in m any cases thus the m arkers are 
sym bolic o f plants in th a t general area. I t  becomes 
ab und antly  clear th a t by 1990 nuclear p lants w ill be 
depended upon to share the load in the W est and 
th a t coastal sites need to be proven now as an ade­
quate base for p lant location.

G ro w th  o f generation resources p rim arily  for a 
secondary purpose such as desalinization could also 
influence the. d istrib ution  o f new  generation facilities. 
The  economics fo r such projects are not yet known 
w ith  any  degree o f accuracy.

T he  im portation o f electrical power fro m  Canada 
and/or M exico could influence the tim etable and lo­
cation fo r new  generation facilitie s especially in the 
N o rth w e st and the Southw est.

Despite the m any influences th a t a ffe ct load 
grow th, there is little  doubt th a t the loads w ill do 
an yth in g  but double each decade in  the forseeable 
fu ture . The  location o f new generation p lants w ill be 
settled on a project-b y-project basis. Each member 
state should become prepared to evaluate  nuclear 
power plants in the event they are requested to 
ce rtify  the acceptability o f a site  by one o f the ir u til­
ities or a coalition o f utilities. Each state should also 
investigate how  location o f a nuclear p lan t w ith in  
its  borders could be used as a tool to create new 
opportunities fo r em ploym ent and resource develop­
m ent.

D. Environmental Protection

T he  scope o f th is study is lim ited to nuclear in ­
volvem ent o f the W estern States. T o  cover the e nvi­
ronm ental im pact o f old power generating stations 
and typical industries would produce an im pact state­
m ent th a t w ould show  how delinquent the environ­
m ental awareness has been over the past 50 years. 
A ltho ug h  nuclear power p lants have been operating 
in th is  country  fo r  the past tw o  decades, it is only now 
th a t the public has become aw are o f the needs for
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safeguards th a t have been in existence fo r m any 
years. W ith  the grow ing num ber o f power p lants in 
the W est there is a need fo r  more safeguards to keep 
from  increasing the risks. I t  is the purpose o f this 
section to describe b rie fly  the various portions o f the 
nuclear pow er cycle and indicate where poin ts o f 
control e x ist or need to be placed.

Uranium Ore Mining and Milling

The u ran iu m  m ining operations per se have little  
i f  any e nviron m e n tal impact. In  some cases v e n til­
ation in underground m ines is inadequate, creating 
respiratory-oriented  radiation hazards to the miners. 
T he  location o f the tailings piles and sum p w ater 
discharges have on occasion, caused w ater co n tam in ­
ation as a result o f erosion or blowing. M any, but 
not all, ta iling s piles have been stabilized to  prevent 
the spread o f the uranium , radium , radon and daugh­
ter products w ith in  the ore.

Conversion and Enrichment Plants

W hen the yellow cake ( U :|Os) is shipped from  the 
u ra n iu m  m ills  to the conversion and enrichm ent 
p lants, it is in a fa ir ly  pure form . The m aterial is 
handled in the same m anner as chem icals and is 
processed w ith in  chem ical processing equipm ent. No 
unusual environm ental hazards are presented from  
these operations.

Fuel Element Fabrication

W hen ti ' .* enriched uran iu m  reaches the fuel ele­
m ent fab rication  p lant, it is valuable. A ccountab ility  
fo r  the m ateria l is perform ed to fractions o f gram s 
and all residues are reprocessed or packaged and 
shipped as low -le vel wastes.

Nuclear Power Plants

A s w ith  fossil fueled plants, nuclear power p lants 
e m it heated w a te r  and gaseous products. Because o f 
the low er tem perature steam , the efficiency o f most 
nuclear p lants is low er th an  fossil-fue le d  p lants re­
sulting  in the discharge o f more E T U ’s per m egaw att 
o f production. C ontrol o f the heated discharge is 
regulated by the states in most cases. T he  gaseous 
products are m ore radioactive but less noxious than 
m ost fossil-fue le d  plants. The  type and am o un t o f 
radioactive products periodically released to the 
e nvironm ent are care fu lly  regulated by the A E C  and 
are but a sm all frac tio n  o f the m axim um  perm issible 
standards set by the  Federal Rad iation  C ouncil, now' 
the E n viro n m e n ta l Pro tection  Agency.

In addition, nuclear power p lants produce solid 
and liquid  radioactive wastes. T h e  liquid w astes are 
either diluted and released or concentrated and solid­
ified. T h e  solid ification route is preferred since the 
disposition o f the  m aterial is then controllable. The  
solid w aste  is then shipped to Radioactive  W aste 
M anagem ent sites w here it is utilized, stored or 
buried. In  e ithe r event, the m aterial at a w aste  m an­
agement site is removed fro m  the biosphere instead

o f added to it as w as the practice in early days and 
still is in some countries. R a d io a ctiv ity  in modern 
nuclear p lants coolant system s can be absorbed by 
resins (sm all plastic beads w ith  ionic q u alitie s) and 
the resins shipped to w aste m anagem ent sites.

T he  m ajor radioactive constituents o f a nuclear 
p lant are w ith in  the fuel elements. These are referred 
to as high level waste. T h is  m aterial is shipped in 
shielded containers to fuel reprocessing plants.

Shipping o f Spent Fuel

Each year a central statio n  nuclear power p lan t 
needs to sh u t down to replace a fraction  of its  core. 
T he  fuel elem ents th a t are removed are cooled fo r a 
m onth  or more and then shipped to a reprocessing 
station. In the W est there are tw o  reprocessing 
sta tio n s— each located on federal reservations. A s 
the num b er o f com m ercial nuclear power p lants in 
the W est increases, more fuel reprocessing stations 
wdll be required. Even w ith  several reprocessing 
plants in the W est, it is reasonable to expect th a t 
the spent fuel w ill need to travel hundreds o f miles 
to reach the reprocessing plants. Because o f the 
large am o un t o f rad ioactivity  present in the  spent 
fuel, the shipm ents m u st be perform ed safely.

T h is  -is not a new task. H ow ever, since the fre ­
quency o f the shipm ents w ill be increasing, the safe ty  
procedures w ill need to be am plified  in order to keep 
the risk acceptably low. T o  date the risk accom pany­
ing the shipm ent o f spent fuel has been effectively 

held to zero by:

1. Packaging the fuel in specially designed and 
tested containers in accordance w ith  D O T  and 
In te rn atio n al ( IA E A )  specifications.
2. T ran sp o rtin g  w ith  selected c o m m e rc ia l'c a rri­
ers fa m ilia r  w ith  radioactive m aterials.
3. R o u tin g  around ra th e r than through population 
centers.
4. A le rtin g  law  enforcem ent agencies prior to 
entering their areas o f jurisd iction.
5. H aving  standby Radiological A ssistance Team s 
in Idaho and W ashington.

In  the fu tu re  there m ay be additional safeguards 
th a t w ould  become feasible. >ig these m ight be 
the detachm ent o f an armed escot and a Radiological 
Assistance Team  to accom pany the shipm ent. The  
team  w ould be equipped w ith  survey equipment, and 
have enough m arkers to isolate a region affected by 
a shipping accident. The  team  could be backe:l up 
by an a ir l i f t  o f rem otely controlled field equipm ent 
for decontam ination purposes. In  addition, more 
elaborate m onitoring equipm ent such as whole body 
counters should be available in mobile tra ile rs on a 
co n tract basis for use anyw here in the W est on a 
2 4-h o u r notice.

C u rre n tly  the C ivil Defense groups in the W estern 
states are the best equipped to handle the public in 
the event o f a serious shipping accident. T he  A EC  
and the contractors involved in the accident w ould 
be busy in retsoring sa fe ty  to w ith in  the isolation
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zon e . In  m o st W e s te rn  s t a t e s  th e  lo c a l la w  e n fo rc e ­

m en t a g e n c ie s  a lr e a d y  h a v e  a n  e s t a b lis h e d  in te r f a c e  

w ith  th e  C iv i l  D e fe n se  o ff ic ia ls .

T h e  e x c e l le n t  s a f e t y  reco rd  e s t a b li s h e d  to d a te  is  

no t a c c id e n ta l .  I t  h a s  b een  th e  r e su lt  o f so m e  c a r e ­

fu l p r e p a r a t io n  on th e  p a r t  o f  bo th  in d u s t r y  an d  

g o v e rn m e n t . S h ip p in g  i s  a  s t e p  in  w h ic h  th e  r a d io ­

a c t iv e  m a te r ia l i s  o u t o f th e  c u sto d y  o f s k i l le d  

te c h n o lo g is t s . B e c a u s e  o f th e  p o te n t ia l c o n seq u en ce s  

o f a  s h ip p in g  a c c id e n t , n e ith e r  in d u s t r y  n o r th e  g o v ­

e rn m e n t  c an  b e  p e rm it te d  to becom e co m p la c en t. 

An a c t iv e  e f fo r t  fo r  e v a lu a t in g  a n d  d e c r e a s in g  r i s k s  

sh o u ld  c o n t in u e  on a p e rp e tu a l b a s is .

Fuel Reprocessing Plants

A u sed  fu e l e le m e n t  is  s t i l l  v a lu a b le  w h en  i t  i s  

no longv.. s u it e d  to b e  in  a n u c le a r  p la n t  co re . Tho  

v a lu e  i s  in  th e  u n u se d  f i s s io n a b le  m a te r ia l an d  c e r ­

ta in  f is s io n  p ro d u c ts . T h e se  m a t e r ia l s  a r e  e x t r a c te d  

u s in g  e s t a b l i s h e d  te c h n iq u e s  in  sh ie ld e d  fa c i l i t ie s .  

T h e  d is s o lu t io n  o f th e  fu e l r e le a se s  r a d io a c t iv e  g a s e s  

fro m  th e  fu e l in c lu d in g  th e  n o b le  g a s , k ry p to n . 

E a r ly  r e p ro c e s s in g  p la n t s  w it h  sm a l l  lo t s  o f  fu e l to 

p ro c e s s  w o u ld  r e le a se  th e  g a s e s  fro m  t a l l  s t a c k s  

w ith  c o n s id e r a b le  d i lu t io n . T h e  la r g e  q u a n t it ie s  o f 

fu e l to be r e p ro c e s se d  in  th e  fu tu r e  m a k e s  it  im p e r a ­

t iv e  to r e v ie w  th e  u lt im a te  d isp o s it io n  o f th e  r a d io ­

a c t iv e  g a s e s .  C o n s id e r a b le  r e s e a rc h  i s  u n d e rw a y  to 

f in d  a  b in d in g  a g e n t  fo r  th e  g a s e s  in  l ie u  o f co m ­

p r e s s io n  p r io r  to s to r a g e .

T h e  m o b iliz a t io n  o f f i s s io n  p ro d u c ts  in  a  fu e l 

r e p ro c e s s in g  p la n t  c r e a te s  h ig h  le v e l a n d  lo w  le v e l 

l ig u id  a n d  so l id  w a s te s .  T h e  h ig h  le v e l  w a s t e s  w i l l  a l l  

b e  so l id if ie d  a n d  s to re d  in  a  fe d e r a l re p o s ito ry  

p ro b a b ly  in  a  s a l t  m in e  in  K a n s a s .  T h e  lo w  le v e l 

w a s t e s  w i l l  b e  sh ip p e d  to r a d io a c t iv e  w a s t e  m a n a g e ­

m en t s i t e s .  T h e  l iq u id s  th a t  c an n o t b e  c a p tu re d  a r e  

d ilu te d  a n d  r e le a se d  a t  so m e  r e p ro c e s s in g  p la n t s .

Radioactive W aste Management Sites

In  th e  f i s s io n  p ro c e s s  h u n d re d s  o f iso to p e s a re  

c re a te d . S o m e  a r e  in  e x is t a n c e  fo r  f r a c t io n s  o f se co n d s 

a n d  so m e  fo r  th o u sa n d s  o f y e a r s .  I n d u s t r ia l  a n d

m ed ic a l p r a c t ic e s  h a v e  b een  t r e m e n d o u s ly  im p ro ved  

b y  u t i l i z a t io n  o f f i s s io n  p ro d u c ts  a n d  iso to p e s c r e ­

a ted  b y  t a r g e t  ir r a d ia t io n . T h e  v a lu e  o f iso to p e s  in  

m o d e rn  c iv i l i z a t io n  c an  be m e a su re d  in  te rm s  o f 

bo th  m il l io n s  o f d o l la r s  an d  th o u sa n d s  o f m an  y e a r s  

o f h e a lt h  a n d  lo n g e v ity .

E a c h  y e a r  n e w  u s e s  o f iso to p e s  a r e  fo u n d . T h e  

iso to p e s  th a t  a r e  s to re d  to d ay  in  u n d e rg ro u n d  ta n k s  

m ay  be  v a lu a b le  in  c o m in g  y e a r s  fo r  s e w a g e  s t e r i l ­

iz a t io n . T h e  m a n y  u se s  o f  iso to p e s a r e  too n u m e ro u s  

to  m en t io n  h e re .

T h e  r a d io a c t iv e  w a s t e  m an a g e m e n t s i t e s  se rv e  

s e v e r a l  fu n c t io n s . T h e y :

1. s e r v e  a s  a  d e p o s ito ry  fo r  lo w  a n d  in te rm e d ia te  
le v e l  r a d io a c t iv e  w a s t e s  to p e rm it  th e ir  re a d y  
a c c e p ta n c e  fro m  n u c le a r  p o w e r  p la n t s ,  u n iv e r ­
s i t ie s ,  h o sp it a ls  e tc .;

2. s e r v e  a s  a  s o r t in g  s ta t io n  to s to re  o r  re c o v e r  
p o te n t ia l ly  v a lu a b le  iso to p e s;

3 . p ro v id e  d e co n tam in a t io n  s e r v ic e s  to re c o v e r  
v a lu a b le  e q u ip m e n t  th a t h a s  b een  co n tam in a te d  
a t  lo c a t io n s  w ith  in a d e q u a te  f a c i l i t ie s  fo r  h a n d l ­
in g  r e s u l t a n t  c le a n s in g  f lu id s ;

4 . s e r v e  a s  a  co n tro l p o in t in  w h ic h  iso to p e s a r e  
u n d e r  co n tro l a t  a l l  t im e s  a s  c o n tra ste d  w i t h  d i lu ­
t io n  a n d  r e le a se  a n d  co m p le te  lo s s  o f co n tro l.

In  su m m a ry , th e  n u c le a r  a c t iv i t ie s  a s so c ia te d  

w it h  n u c le a r  p o w e r  p la n t s  h a v e  a  v a r ie t y  o f in t e r ­

fa c e s  w it h  o u r  e n v iro n m e n t . A s th e  n u c le a r  p o w e r  

p la n t s  b ecom e m o re  p r e v a le n t ,  im p ro v ed  te c h n iq u e s  

w i l l  b e  n e c e s s a ry  to k e e p  th e  r a d io a c t iv it y  in  o u r 

b io sp h e re  to a  lo w  le v e l .  T h e  s t a t e  r a d ia t io n  co n tro l 

o f f ic e r s  a r e  a l l  a w a r e  o f the  p o te n t ia l r e le a s e s  fro m  

n u c le a r  p la n t s  a n d  th e  im p o r ta n c e  o f th e se  r e le a se s  

in  k e e p in g  r a d ia t io n  e x p o su r e  to th e  c it iz e n s  a t  a 

lo w  le v e l .





V. NUCLEAR PLANT SITING TRENDS

A. Changing Times

Harnessing the atom  w as a technical problem. 
Technologists, devotion and dollars were blended 
together to produce the fir s t few  n u c le a r . power 
plants. The f ir s t  nuclear reactor w as Chicage P ile -1, 
b u ilt under Stagg  Field in Chicago by a team  led by 
Enrico Ferm i. Fe rm i had f ir s t  sp lit an atom  only  six 
years before w ith o u t know ing fo r  sure th a t he had 
done it.

Even ten years later, in 1952, fe w  o f the coeffi­
cients were w ell know n th a t contribute to the safe ty  
o f nuclear plants. Therefore, m ost o f the reactors 
were b u ilt on rem ote federal reservations where 
licensing w as not necessary.

G radually  private  ind ustry  chose p articu lar con­
cepts and developed the reactors in to  product lines. 
S ti l l  the challenges were technical. r /hen the pro­
ducts (reactors) needed to  be licersed, design and 
ad m inistrative  details began to grow. S tan d ard  li ­

censing procedures were established and it  appeared 
th a t the products could be delivered, ready to operate, 
in  five  or six  years a fte r  the site w as proven.

E v en tu ally  the technological problems were 
sm aller th an  the m an ufactu rin g  problems. Suddenly 
th e  public became aw are th a t reactors were a piece 
o f hardw are sold on the open m arket. T hey began 
questioning w ho is in charge and does he have fu ll  
control o f the  situa tio n ? Housew ives and legislators 
alike have exam ined the p lanning and the vested 
authorities.

The  product o f the new  level o f scru tin y  is emerg­
ing. A ltho ug h  it  is not yet clear, it appears th a t a n ­
o ther tw o or three years w ill  be added to  the tim e it 
takes to locate and build  a nuclear power p lant. 
F igure 15 illustrate s the “progress” th a t has been 
made. N uclear power p lants th a t are curre ntly  under 
construction were com m only sited by a decision o f 
the p lan t ow ner and the A EC . The  fu tu re  nuclear 
p lants w ill apparently be more o f a jo in t governm ent- 
p ub lic-u tility  decision.

T he  net effect is expected to be a te n -ye ar lead 
tim e fro m  the p oin t a need is declared to the tim e in 
w hich  i t  is fulfilled.

B. Regional Importance

In  the past, western u tilitie s  have planned five  
years in advance. I f  th is practice continued, no u t i l ­
ity  w ould ever fin d  enough tim e  to f il l  h is load 
needs w ith  a nuclear p lant. The  Federal Pow er 
Com m ission has recognized th is weakness and is re­
quiring 10 and 20 year plans to be subm itted.

A s pointed o u t in Section II I .  A., the population o f 
W estern load regions is pure speculation fo r  periods 
10 and 20 years in advance. Therefore, it is becoming 
more clear th a t nuclear power p lan t sites need to be 
located, p’ oven, certified  and held in inv e n to ry ; then 
used w hen needed.

T he  m any nuclear p lan t sites show n in fig u re  13 
should be in the process o f being evaluated and 
proven now. T he  added sites show n in fig u re  14 w ill 
need to be proven during the next ten years. W ith  
the lack o f ready acceptance o f proposed sites, m any 
more w ill need to be evaluated than w ill e ventually  
be used and o f those chosen, m any w ill need to sup ­
port more than  one reactor.

The  m ost d iffic u lt situ a tio n  fo r  siting  in the W est 
is not the need fo r  isolation but instead the need fo r a 
large supply o f cooling w ater. Adequate isolation 
i ;  availib le in m an y  areas r* the young W est. The  
w ater not only needs to be available b ut the  return  
o f the w ate r to the  environ m e n t is ca re fu lly  regu­
lated. In  some states like Oregon, no increase in 
tem perature is the  aim . In  W ashington, some heat 
dum ping is perm itted  i f  the  w ate r body is cool. In  
C alifornia, a fe w  degrees are perm itted. T he  s tan d ­
ards v ary  but the  goal is the same— not to  k ill or 
in jure  indigenous biota.

In  some areas o f the W est heated e ffluent can be 
used beneficially fo r  irrigation  and aquiculture. 
Raising  shrim p, catfish , crayfish , salm on, oysters etc. 
can be acceleiated w ith  controlled addition o f 
warrned w ater.

In  C aliforn ia, i t  is im p o rtan t to build p lants now  
w ith  lim ited biota studies. I f  significant damage is 
observed, the intake  or o u tfa ll lines w ould be m odi­
fied. To  date, th is approach has been show n to be 
adequate.
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V. NUCLEAR PLANT SITING TRENDS

A. Changing Times

Harnessing ihe atom  w as a technical problem. 
Technologists, devotion and dollars were blended 
together to produce the  f ir s t  fe w  nuclear • power 
plants. The  f ir s t  nuclear reactor w as C hicagt P ile -1 , 
b u ilt under Stagg Field  in Chicago by a team  led by 
Enrico Ferm i. Fe rm i had fir s t  sp lit an  atom  only  six 
years before w ith o u t know ing  fo r  sure th a t he had 

done it.
Even ten years later, in  1952, fe w  o f the coeffi­

cients were w ell kno w n  th a t contribute  to  the  sa fe ty  
o f nuclear plants. Therefore, m ost o f the  reactors 
were b u ilt on rem ote federal reservations where 
licensing w as not necessary.

G rad ually  p rivate  ind u stry  chose p articu lar con­
cepts and developed the reactors i.nto product lines. 
S t i l l  the challenges were technical. W hen the pro­
ducts (reactors) needed to be licensed, design and 
ad m in istra tive  details be^an to  grow. S tan d ard  l i ­
censing procedures were established and i t  appeared 
th a t the  products could be delivered, ready to operate, 
in fiv e  or six  years a fte r  the site  w as proven.

E v e n tu ally  the technological problem s were 
sm aller than  the m a n u factu rin g  problems. Suddenly 
the public became aw are th a t reactors were a piece 
o f hardw are sold on the open m arket. T h e y  began 
questioning w h o  is in  charge and does he have fu ll  
control o f the  situ a tio n ?  Housew ives and legislators 
alike have exam ined the p lanning  and the vested 

authorities.
T he  product o f th e  new  level o f sc ru tin y  is em erg­

ing. A lth o u g h  it  is n ot y e t clear, i t  appears th a t a n ­
other tw o  or three years w ill be added to the tim e  it  
takes to  locate and build a nuclear power p lant. 
F igure 15 illu s tra te s  the  “progress” th a t has been 
made. N uclear pow er p lants th a t are cu rre n tly  under 
construction were com m only sited by a decision o f 
the p lan t ow ner and the  A EC . T h e  fu tu re  nuclear 
p lants w ill apparently  be more o f a jo in t governm ent- 
p ub lic-u tility  decision.

T h e  net e ffect is expected to be a te n -y e a r lead 
tim e fro m  the p oin t a need is declared to the tim e in 
w h ich  i t  is fu lfilled .

B. Regional Importance

In  the past, western u tilitie s  have planned five  
years in advance. I f  th is practice continued, no u t i l ­
ity  w ould  ever fin d  enough tim e to fil l  h is load 
needs w ith  a nuclear plant. The  Federal Pow er 
Com mission has recognized th is weakness and is re­
quiring 10 and 20 year plans to be subm itted.

A s pointed o u t in Section II I .  A., the population o f 
W estern load regions is pure speculation fo r periods 
10 and 20 years in  advance. Therefore, it is becoming 
more clear th a t nuclear power p lan t sites need to be 
locafjd , proven, certified  and held in inventory; then 
used w hen needed.

T he  m any nuclear p lan t sites show n in figure 13 
should be in the process o f being evaluated and 
proven now. The  added sites show n in figure 14 w ill 
need to  be proven during the n ext ten years. W ith  
the lack o f ready acceptance o f proposed sites, m any 
more w ill need to  be evaluated than w ill eventually  
be used and o f those chosen, m any w ill need to sup­
port more th a n  one reactor.

T he  m ost d iffic u lt situatio n  fo r  siting  in  the W est 
is n ot the need fo r  isolation b ut instead the need fo r a 
large supply o f cooling w ater. Adequate isolation 
is availib le  in  m any areas o f the young West. The  
w ater not only needs to be available b ut the return  
o f the w ate r to the  environm ent is care fu lly  regu­
lated. In  some states like  Oregon, no increase in 
tem perature is the  aim . In  W ashington, some heat 
dum ping is perm itted  i f  the w ater body is cool. In  
C aliforn ia, a fe w  degrees are perm itted. The  stan d ­
ards v a ry b ut the goal is the same— not to k ill or 
in ju re  indigenous biota.

In  some areas o f the W est heated effluent can be 
used ben?ficially fo r  irrig ation  and aquiculture. 
R aising  shrim p, catfish , crayfish, salm on, oysters etc. 
can be accelerated w ith  controlled addition o f 
w arm ed w ater.

In  C aliforn ia, i t  is im p o rtan t to build p lants now 
w ith  lim ited biota studies. I f  significant damage is 
observed, the in take  or o u tfa ll lines w ould be m odi­
fied. T o  date, th is approach has been shown to be 
adequate.
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Changing Schedules for Nuclear Plant Construction

YEARS

r
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M O DEL F U T U R E  CASE (d) (H) (|) ij) *
A Enrico Fermi first split atom.

B Criticality of CP-1.

C Begin proving site adequate.

D Begin design leading to construction permit. 

E Begin construction.

F  Initial power.

II Complete enough site evaluation and plant design to 
seek site certification and construction permit.

I Expect ruling on site certification.

J  Expect ruling on construction permit and initiate site 
preparation.

K  Initiate construction.

L  Initial power.

G Announce need for and consideration of site— Begin 
hearings and site evaluation.

0 I

Figure 15

S itin g  nuclear p lants in the W est is possible 
w ith o u t the constraints found  in m any parts o f the 
East. A  single sitin g  code could not be useful for 
both regions.

C. State Responsibilities and Opportunities

S ta te  governm ents have a responsibility for 
health, sa fe ty  and w elfare  to th e ir citizens. The  
health  and safe ty  are basic obligations and are well 
covered in the departm ents o f health, etc. R adiation 
protection has been provided in m ost states fo r m any 

years.
R ad iatio n  C ontrol O fficers in the W estern states 

generally agree th a t the environm ental radiological 
serveillance around nuclear activ ities is a good plan 
but there are better places to reduce radiation e x­
posure to the public— from  excessive medical use o f 
X -ra y s . T he  states w ill continue to participate 
in the review  o f nuclear p lants and their planned 
discharges. The engineering o f nuclear plants m ay 
be com plicated but a discharge line and its contents

can be reduced to the same rules th a t govern other 
industries. W hen a nuclear p lant is th o ug h t to be a 
hazard, m ost health  departm ents are  empowered to 
have the operation cease.

Em ergency plans are also the responsibility o f 
m ost health  departm ents. W hen a nuclear power 
p lan t is planned, the stale  is obligated, by A EC  pro­
cedures, to develop an emergency plan before the 
p lan t is licensed to operate.

T he  w elfare  o f the citizens is both a state  obliga­
tion and opportunity. Keeping the electrical power 
available  to every home, shop and street lighting 
fix ture  is a basic w elfare  obligation. T h is  obligation 
is passed on by the state  to the utilities.

A n o th e r significant w elfare  op p ortu nity  w ould be 
to supply not only he necessary electrical power 
b ut to use the w asie heat and surp lus power to 
create new recreatioi nl and job opportunities. B e ­
sides regulating  nuclear power p lants, each state  
should have a body ready to observe and im plem ent 
op portunities fo r im provem ent o f the social needs o f
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the state. A  few  exam ples w ould be:
1) T o  u tilize  the heated d ilu e n t from  nuclear 

p lants for co m m un ity  recreation projects such as 
year-round  sw im m ing pools.

2) T o  u tilize  the heated d ilu e n t to stim ulate  
g row th  rate in fish hatcheries fo r  producing larger, 
h ealth ie r specimens prior to release.

3) U tilize  heated effluents to increase efficiency 
o f sewage tre atm e n t p lants thereby decreasing the 
size and num bers o f such plants.

4) T o  restructure  power rates to encourage a 
sub stitu tio n  o f o ff-p e ak  pow er for peak power and 
less incentive to w aste electrical power.

5) T o  schedule a phase-out o f old generating 
p lan ts  w ith  high environm ental im pact per m egaw att.

6) T o  encourage in terstate  connections to per­
m it efficient use o f installed resources.

There  are countless o th er opportunities. In d iv id ­
ual states each know  their ow n need for heat and 
power best. T he  state  involvem ent in siting  is, there­
fore a useful exercise o f a sta te ’s a b ility  to im prove 
the w elfare  o f its ow n state.

D. Federal Regulations

Federal regulations now  in force have a great in ­
fluence on siting  and procedures related to nuclear 
p la n t siting  and licensing. N ew  bills signed th is last 
year include:

S . 1075, H .R . 12549

N ational E n viro nm en ta l P o licy  A c t o f 1909—  
P ub lic  L a w  91-190. T h is  law  establishes a C ouncil 
on the E n viro n m e n ta l Q uality . T he  C ouncil re­
ports to the President on activ ities o f the federal 
governm ent and recommends national policies.

T h e  N atio nal E n viro nm en ta l P o licy  A ct declares 
a national policy th a t w ill encourage protective h a r­
m ony between m an and h is e nvironm ent; to prom ote 
e ffo rts  th a t w ill prevent or e lim inate  damage to the 
environm ent and biosphere, and stim ulate  the health  
and w elfare  o f m an; and to  enrich the understanding 
o f the ecological system s and n atura l resources im ­
p o rtan t to the N ation.

S. 7. H .R . 4148

W ater Q u ality  Im p rovem ent A ct— Pub lic L a w  
91-224. T h is  law  requires federal agencies to re­
quire applicants fo r  a Federal license to sub m it 
a certification by the appropriate state  agency 
th a t there is reasonable assurance o f compliance 
w ith  applicable w ater q u a lity  standards.

O ther bills introduced but not yet passed include:

S. 2752 .
In tergovernm ental C oordination o f Pow e r 

Developm ent and E n viro nm en tal Protection A ct.
H .R . 250C

P ow e r P la n t S itin g
H .R . 7916 H .R . 12535

Electric  P o w e r R e lia b ility
S. 4092

N atio nal Com m ission on Fue ls and Energy
H .R . 16318

T o  tra r.v fe r  fro m  A E C  to H EW  and In te rio r
all respons. . ties relating  to the effect o f atom ic
energy on Health and safety o f the public.

H .R . 17 J6 6
S ta n d a rd , dor the Discharge o f Radioactive

M ate ria ls

A n o lh e : bi. r..rw  being form ulated  w ould require 
state  or regions - mortification o f nuclear power plants.

E. Legislation

S ix  o f the  t n mem ber states have signed an
agreem ent w i t '  Ine A EC  under Section 274 o f the 
A to m ic Energy A t- i .  Becom ing an Agreem ent S ta te  
p erm its the  -hate to regulate isotopes previously 

licensed by th e  A rX C .
T he  states t. '-s t are  expecting nuclear power p lants 

soon are p re p e -ir.ig  th e ir  ow n legislation to insure 
th a t the s itin g  : done in an acceptable m anner.
Tab le  13 shov. ih .ia t only  C aliforn ia, Oregon, W ash­
ington and Co -re do have nuclear p lants operating 
or under c o n ^ tru -c tio n . B y  1980, A rizona w ill be 
added to the  Ia n . B y  1990, possibly N ew  M exico w ill 

be added.
W ashington h a s  established, by Senate  B il l  49, a 

T h e rm al P la n '. 5: :te E v a lu a tio n  C ouncil. W ith  the 
C ouncil’s recom m nend ation, the G overnor can sign a 

certificate fo r  _~e o f the site.
C alifo rn ia  n a s  an established policy th a t the 

P ub lic  U t il i ty  C cnm m ission can issue a C ertificate o f 
P ub lic  C onver.-erm ce and Necessity fo r  a nuclear 
power p la n t s n e  i f  the Resources Agency has re­

viewed the  site  .sf.nd established an agreem ent w ith  
the u tility . T h e  -resources Agency has assembled a 
P ow e r P la n t S .u r ..  C om m ittee to review  and e valu­
ate the propose-i :te  and establish conditions fo r its 

use.
A rizo n a  a n "  - regon are seeking legislative a u ­

th o rity  to e s ta c ...  a ce rtify in g  agency.
Nevada, U ta h  and N ew  M exico are seeking a u ­

th o rity  fro m  th e  ■ g isla turc to have th e ir Pub lic  U t i l ­
ity  C om m ission >ecome the ce rtify in g  agency in
accordance w it.- com m endations fro m  the N ational
A ssociation or’ .-.egulatory U til i ty  Com missioner, 
N A R U C . A  c o t o f the N A R U C  model bill is pre­

sented as Appe - : x  A.
Colorado a.- : d y  does have the P ub lic  Service 

Com m ission j<>-: -  -he C ertificate o f P ub lic  C onven­
ience and Neces--:- Such  a procedure appears ade­

quate p rovid ing

1. T he  ju r .  : . lion o f the com m ission covers all
pow er p lan ts  fc _  in the state  (public and p rivate;
fossil and n u c le i :n -s ta te  and o u t-o f-s ta te  u tilitie s).

2. T he  rev . incorporates conditions by the 
R ad ia tio n  C on:.-. J f l ic e r  o f the S ta te  D epartm ent o f 

H ealth .
3. T he  re v ie  --- includes an evaluatio n  o f the en­

viro n m e nta l p r :  non agencies.

Responsible -ity  action in m any cases can pre­

clude the neces.::: f ° r legislation.
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Table 13

RADIATION PROTECTION PROGRAM IN VARIOUS MEMBER STATES

AgreementState /IclministorinoAgency First Nuclear Power Plant Nuclear Power Plant Siting Certification
Alaska Not yet Dept, of

Environmental A ffairs
Not foreseeable N.A. None

Arizona May 1. 1907 Arizona Atomic 
Energy Commission

1980-85 S B  98 None

California Sept. 1 ,19G2 Dept, of Public Health 2 by 1970 
10 by 1980 
52 by 1990

PUC with concurrence 
Resources Agency

Cert, of P.C.&N*

Colorado Feb. 1, 19GB Dept, of Health 1972 1-ub. Serv. Com. Cert, of P.C.&N.*

Idaho Oct. 1, 19G8 Dept, of Heaith Not foreseeable N.A. None

Nevada Possibly 
by 1972

1985 S B  287 None

New Mexico Possibly 20-30 years Bill proposed to Pub. Serv. 
Com. Authority

None

Oregon Ju ly  1 .19G5 Board of Health 1974 Thermal and Nuclear 
Energy Council Evaluates

ertifieate signed 
by Governor

Utah Net yet 10-20 years Pub. Serv. Com. has re­
quested legis. permitting 
issuance of Cert, of 
P.C. & N.*

None

Washington Dec. 31. 19GG Dept of Social and 
Health Services

196G Thermal Plant Site Evalua­
tion Council per SB  49

Certificate signed 
by Governor

Wyoming No Not foreseeable N.A. None

• Certificate of Pub lic Convenience ind Necessity.
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VI. INDIVIDUAL STATE ACTIONS AND PLANS

A. Alaska

Since  1959, w hen A laska became the 49th  state 
to jo in  the union, th is  state  has experienctd phenom ­
enal grow th. T h e  rapid grow th  rate is expected to 
continue throug h the  n e x t decade as w ell. T he  most 
rapid grow th  sector w ill be ind ustrial W ith  the 
high potential fo r  decreasing rates, the electrical 
power in d u stry  is certain  to  enjoy rapid grow th. 
None o f the  new  central s ta tio n  power p lants is ex­
pected to be nuclear.

T h e  nuclear activ itie s in A laska  a r t  expected to  
be associated w ith  underground nuclear detonations 

and the routine  radiation  protection associated w ith  
medical and in d u stria l uses o f isotopes, and X -r a y  
m achines, and u ran iu m  m ining.

E n viro n m e n ta l protection is a w atchw ord  asso­
ciated w ith  the developm ent o f A la sk a ’s resources. 
A n y  nuclear activ itie s th a t m ay be useful in detec 

tion and control o f oil or sewage pollution, w ill 
surely fin d  the interests o f the state  o f A laska.

Radiation Control Program

U p u n til m id-1970, the U. S. P ub lic  H e alth  Service 
perform ed the radiation protection program  fo r the 
A laskans. C urre n tly  there is no program. I f  the 
R ad ia tio n  Protection  A c t passes the legislature as 
proposed, it  w ill invest the needed au th o rity  in the 
D epartm ent o f H e a lth  and W elfare or the new D e­
p artm e n t o f E n viro n m e n ta l A ffa ir s  to perform  a 
fa ir ly  standard program  o f registering radiation 
sources and enforcing radiation standards around 
m icrow ave equipm ent and lasers.

A laska is not ye t an A greem ent S ta te  but m ay 
become one w hen it  clearly benefits the state. There 
are m any budgets and s ta f f  to create fir s t to develop 
the competence. T h e  l'irst large challenge w ill be to 
safeguard the in d u stria l radiographers and their em ­
ployees on the pipeline project.

Environmental Control Programs

A la sk a ’s G overnor W illiam  A . Egan is attem pting  
to create a D ep artm ent o f E n viro nm en ta l A ffa irs . 
T he  departm ent w ould  absorb the  D ivision o f E n v i­
ronm ental H e alth  w hich  curre ntly  regulates a ir and

w ater quality. Since the new departm ent w ill be o r­
ganized along the same lines as N E P A . it w ill cover 
radiation safety, air q uality , w ater quality , sa n ita ­
tion and pesticides.

C urrently  W ater P o llu tio n  Control is in the 
D ivision o f Environm ental H e alth  per A laska S ta tu te , 
T itle  46 W ater, Chapter 46.05.010-46.05.240. A ir  
P o llu tio n  Control is invested in A ir  P o llu tio n  Control 
Commission, A PC C . T h e ir  s ta tu to ry  power is listed 
in Section 18.30.05-250. The  A PC C  is composed of 
Com missioners o f the D epartm ents o f Econom ic D e­
velopm ent, F ish  and Game, H ealth  and W elfare, 
N a tu ra l Resources plus five  persons appointed by the 
Governor including a physician, a registered pro­
fessional engineer, a representative o f local or re­
gional air pollution control agencies, a representative 
o f ind u stry  and one a t large.

W ith  citizen participation on commissions such as 

the A PC C , the public view point is expressed b ut not 
necessarily controlling. I f  a segment o f the public 
w as perm itted to control the grow th o f A laska, the 
acts o f preservations w ould lim it the goal o f m any in 
state governm ent th a t w a n t to see A laska become a 
self-sufficient state rather than  a te rrito ry  under 
U .S . domain. The  environm ental concern in A laska 
is justifiab ly  large. There are few  places in the world 
th a t could m atch the grandeur o f A laska. The e n v i­
ronm ental control efforts are being m arshalled to  
preserve parts o f the state now, tu rn  some into 
to u rist meccas and perm it the rest to be utilized to 
sustain  the prosperity o f the region.

Oil w ill be the resouce m ost like ly  to be exploited. 
The w ater pollution problems w ith  supertankers 
near Valdez is one th a t w ill need to be resolved. A  
constructive attitu d e  o f find ing  a solution instead of 
invoking a m oratorium  seems to prevail.

Natural Resources

A laska is blessed w ith  a wide varie ty  o f minera/ 
resources. The fam ous A laskan  gold now  represents 
only one percent o f ti e m ineral industry. M uch o f 
the extractive  m ining in A laska w ill need to a w a it 
development o f land transp ortation  systems. The  
state has not been thoroughly explored fo r uranium .
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Alaska

T he  know n deposits are on Prince  o f W ales Island 
in So utheastern  A laska. A c tiv itie s  in  these m ines are 
expected in 1971. T he  m ining  w ill be done by 
Canadian M ine  Services, L td . E x trac tive  m ining  in 
A lask a  is expected to someday be increased by ten or 
even one hundred fold. A  post o f S ta te  M ine  Inspec­
to r to cover thv  ̂ sa fe ty  o f the m iners m ay be needed 
w ith  the developm ent o f uranium  m ining.

One o f the m ost ab undant resources in A laska is 
fossil fuel. There are estim ated to be about 10 
billion tons o f coal in A lask a; 10 trillio n  cubic feet o f 
n a tu ra l gas (near the K e n a i P e n in su la ); and 26 
tr illio n  cubic feet a t Prudoe B ay . T he  oil reserves 
in the area o f the K e n a i Pen in sula  area are esti­
m ated to be about 200 m illio n  barrels and the A rc tic  
slope is estim ated to have over 10 billion barrels. 
Som e geologists claim  th a t the A rc tic  slope has the 
greatest petroleum  potential in the U nited  States.

P rio r  to the discovery o f oil and n a tu ra l gas on 
the K e n ai Peninsula, im ported oil and coal were the 
predom inant sources o f power fo r  electrical genera­
tion. B y  1985 it is estim ated th a t 7 4 of  the electrical 
pow er in A laska w ill be generated using n a tu ra l gas 
as fue l and only 4%  w ith  coal.

T he  tw o  refineries on the K e n a i P eninsula  are o f 

lim ited  capacity, thus, it can meet o nlv  some o f the 
needs fo r diesel fue l in A laska b ut dees meet m ost o f 
the needs fo r  heating homes. W ith  added refineries 
and oil flo w in g  fro m  the A rc tic  slope. A laska w ill be 
a se lf-su ffic ien t energy state  soon. Needless to  say it 

w ill  also be a m ajor energy exporter.
A  to tal n a tu ra l resource description fo r  A laska 

could occupy great volum es. T he  mere fa c t th a t the 
to u ris t in d u stry  is expected to be the prim e em ployer 
in A laska by 1985 should be an indication o f the 

beauty and resources o f th is  state.

Power Needs and Resources

There are 20,000 Eskim os, A le u ts  and In d ian s in 
50 villages th a t are not served w ith  electrical power. 
A n  e ffort by the R u ra l E lectrification A d m in istra tio n  
w ill p u t diesel u n its  in tw o -th ird s  o f these villages 
by 1980. These villages are generally separated by 
m any m iles o f unfavorable  terrain  and are not very 
sub stan tia l loads w hich m ake diesel u n its  an obvious 

choice.
T he  in te rio r load is p rim arily  a t Fairb an ks w hich 

is near the N enana coal fields. Despite the rapid 
load grow ths in th is u n iv e rsity  tow n, the 7 m illion 
tons o f coal available to the new  Golden V alley 
E lectrical A ssociation p lan t should meet Fa irb an ks ' 
needs fo r  m any years. T he  m ajor 22M W  (e) m ine- 
m outh  p lan t w ill probably be used to replace m any 
expensive n o n -u tility  pow er sources th a t serve in ­
d u stria l loads and sm all com m unities in the area.

The  m ost rapidly developing loads in A lask a  are 
near A nchorage and the K e n ai Peninsula. In  1968 
the largest single generating sta tio n  in A laska  was 
the M unicipal generating p la n t o f  Anchorage. The

p la n t w as equipped w ith  three gas turbines and six 
diesel un its  o f one m egaw att each. T he  gas turbines 
w ith  a combined o u tp u t o f 48 m egaw atts w ill be used 
to heat a 22 m egaw att steam  turbine in 1971. The  
cold w eather and low  price n a tu ra l gas m ake gas 
turbines a favorable choice in  m any m edium -size 
A laskan  towns.

F u tu re  central statio n  p lants appear destined to 
take advantage o f even low er prices (15<f/million 
B T U ’s) n atura l gas by locating large steam  electric 
p lants a t the source o f the gas on the K e n a i Peninsula. 
T ran sm ittin g  the energy by w ire  is estim ated to be 
h a lf as expensive as piping the  n a tu ra l gas to F a ir ­
banks.

Large central station  power p lants and an in te r­
connected grid is expected to cause a 65% reduction 
in the power costs to 75% o f A la sk a ’s population. 
W ith  the more favorable rates, it is expected th a t 
the electrical power w ill be used more extensively 
fo r electric space heating. T h is  w ill be an e nviron ­
m ental asset by e lim in atin g  smog and reducing fog 
ice. B o th  smog and fog ice have  been a problem in 
Fairbanks.

T he  interconnection grid w ill also aid the coor­
dinated use of central s ta tio n  therm al power plants 
and the hydroelectric insta lla tions. B y  so doing, 
economies o f scale can be acheived and a close m a r­
gin on reserves to  use the hydro pow er fo r peak 
loads.

In  1965 only 17% o f the electrical power in 
A lask a  w as derived fro m  hydro power There  are a t 
least 76 hydro electric sites rem aining in A laska. 
T he y  range fro m  7 to 5,000 M eg aw atts in capacity. 
Som e sites ax-e located near the Fairb anks-A nchorag e 
transm ission corridor. I t  is reasonable to expect 
th a t hydro projects in  th a t area m ay be developed 
w ith  federal fund s and ju stifie d  as a m ultipurpose 
application.

There are 41 hydro electric developm ents in 
A laska. The  largest one in  operation is A laska 
Pow e r A d m in is tra tio n ’s 30 M W  E k lu tn a  p lan t near 
Anchorage. C onstruction has begun on the 46.7 M W  
Sn e ttish am  project 28 m iles So uth east o f Ju n e au . 
M ost o f the hydro projects arc o f less th an  50 K W  
and generate power fo r  fish  canneries. I f  grow th  o f 
A lafika someday demands it, the R a m p a rt site on the 
Y u k o n  R iv e r  could be used to produce 5,000 M W .

I t  is not likely th a t nuclear power p lants w ill 
fin d  th e ir w ay in to  A la sk a ’s foreseeable fu tu re  as 
central statio n  power plants. I f  technology develops 
in the n ext tw e n ty  years to p erm it m ass production 
o f low  cost sm all nuclear p lants, then a fe w  p lants 
m ay be useful in in terio r regions o f A lask a  remote 
fro m  fu e l supplies. M u ltip le  use o f heated effluent 
fo r  space heating is nothing new  in A laska. I t  is used 
in some regions to sim ply keep the drinking  w ater 
liquid. In  other regions it is used to good advantage 
in heating the residences in  the com m unity. A t  the 
F o r t Ridge power p lan t w arm ed effluent is used in a
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fish  hatchery to add grow th to young salmon. The  
low er 48 states could probably learn m uch from  the 
ingenuity o f the A laskan s in fu lly  u tiliz in g  the a v a il­

able B T U 's .

Desired Nuclear Developments

Since central sta tio n  nuclear power plants are 
unlikely  fo r A laska and the nuclear ind u stry  is fa r  
removed, the applications for nuclear energy in 
A laska appear to be related only to underground 
nuclear detonations. W eapons developments above 
1 megaton are c le arly  not desired (ref. R esolution  
No. 10 (1971) by R epresentative  E arl H ih s tra n d ).

G eotherm al applications o f P low share  m ay be 
justified  to meet power needs in some rem ote regions 
o f the state. T h is  m ost likely w ould be fo r non­
u tility  application in a region rich w ith  m inerals. 
There are m any geotherm al fields in A laska w ith  
the remoteness th a t makes them  a candidate fo r  
P low share-geotherm al.

There is a need fo r  a harbor on the W est Coast o f 
A laska. T h is  is an area o f the state rich in e xtractive  
m inerals but w ith o u t adequate tran sp o rt facilities. 
Due to the long gentle slope o f the beaches, a P lo w - 
share-harb or has been considered. Due to  the p rox­
im ity  to the So vie t Union and the existence o f the 
Te st B a n  T re aty , ib is should be considered a needed 

but un lik e ly  project.

W IN B Assisfance

1. W IN B  assistance in evaluating  the economic 
feasib ility  o f P low share  geotherm al could be useful.

2. W IN B  assistance to evaluate the schedule and 
safe ty  fo r a P lo w sh r i e-harbor project m ig h t be use­
ful. W hether the PI nvshare excavation budget is zero 
fo r lack o f a m ission or lack o f feasib ility  should be 

determined.
3. A n y  progress th a t W IN B  can m ake in im ple- 

m entating  production o f sm all low -cost nuclear p lants 
fo r rem ote applications w ould have application in 
some p arts o f A laska th a t can be reached only  by air.

4. A laska could use W IN B  assistance in develop­
ing a radiation control s ta ff  to control the  use o f 
isotopes, and o ther ionizing and non -ion izin g  radia­
tion. T h e  industrial radiography on the tra n s-A la sk a  
pipeline w ill probably represent the fir s t large-scale 
radiation hazard in the state.

B. Arizona

A rizona became an Agreem ent S ta te  on M ay 1, 
1967. In  the intervening fo u r  years the A rizona 
A tom ic Energy Com mission (A A E C ) has evolved in ­
to a model organization fo r m eeting the state  needs 
for regulation o f hazardous form s o f radiation and 
for assisting the state to u tilize  nuclear techniques. 
In addition, the Commission has been the focal point 
for evaluating  and encouraging the types o f nuclear 
ind ustry  th a t m ight become a credit to the  state and 
to establish guidelines for th e ir operation so th a t

they w ould a lw ays rem ain a credit.
The  A rizo na  A to m ic Energy C om m ission is funded 

p rim arily  w ith  state fu n d s in a m anner comparable 
w ith  most state  agencies. D urin g  the fiscal year 1970­
1971, the funding  level w as $155,646. T h is  enabled 
the operation o f the fo llo w ing  s ta ff :

Executive D ir e c to r .......................... Donald C. G ilbert
H e alth  P hy sicist I I ......................L y n n  A . F itzR an d o lp h
H e alth  P hysicist I ....................................... R a lp h  Ochoa
Rad iation  C ontrol Technologist I  . .  Thom as A . Schell 
N uclear Technology Sp ecialist . . Edw ard C. Jo h nson
A d m in istra tive  A s s is ta n t  M rs. P o lly  G allardo
A ccounting  C le r k .............................M rs. Ida E. H e w itt
C le r k -S te n o ....................................... M iss C indy Geary

T he  s ta ff  reports to a C om m ission th a t is ap ­
pointed by the G overnor w ith  the advice and consent 
o f the Senate except fo r  tw o  positions th a t are s ta tu ­
tory. These tw o  positions being the ad m in istrative  
heads o f the S ta te  D epartm ent o f H e alth  and the 
S ta te  D epartm ent o f Econom ic P lan n in g  and D evel­
opm ent. The. balance o f the Com m ission is composed 
o f nuclear technologists, business men and educators. 
T h e y  include:

M r. H a rry  H. Dooley (Chairman), President, 
A m erican A to m ics Corp., Tucson, A rizona 

M r. H al R. Spragg (Vice Chairman), Im m ediate 
past President, U n id ynam ics/Phoenix, L i tc h ­
field P ark , A rizo na 

W esley Fee, M .D., R adiologist, Tucson, A rizo na  
R . Lee Foster, M .D., Radiologist, Phoenix, A rizona 
M r. K e n n e th  Geiser, M anager, Exec. Custom er 

R elations, H oneyw ell In fo rm a tio n  System s, 
Inc., Phoenix. A rizo n a  

Dr. E. O. H artig , C hie f Engineer, G oodyear- 
Aerospace Corp., Goodyear, A rizona 

Lo u is  K o ssu th , M .D., A rizo na S ta te  C om m issioner 
o f H e alth , S ta te  H e alth  D epartm ent, Phoenix, 
A rizo na

M r. Tom  Morong, A ssistan t G eneral M anager & 
C hief Engineer— Pow er, S a lt  R iv e r  Project, 
Phoenix, A rizo na 

Dr. Lee P. Thom pson, Dean, College o f Engineer­
ing Sciences, A rizo na S ta te  U n ive rsity , Tempo, 
A rizo na

R ob ert W orden, Exe cutive  D irector, S ta te  Dept, 
o f Econom ic P la n n in g  and Developm ent, 
Phoenix, A rizo na 

Dr. N orm an H iib erry, Professor, Dept, o f N uclear 
Engineering, U n iv e rs ity  o f A rizona, Tucson, 
A rizona

T . A. Woods, Jr . ,  Vice P re sid e n t— Engineering 
Services, A rizo na Pub lic  Service Com pany, 
Phoenix, A rizo na

Radiation Control Program

T he  organization o f the C om m ision is show n in 
C hart 1. The  regulatory s ta f f  reports d irectly  to the 
C om m ission prohibiting  any d ifficu lty  w ith  a conflict 
o f responsibilities. W ith  such a struc ture  the balance 
is exercised a t the C om m ission level to provide ade­
quate regulatory fun d s as the nuclear ind ustry  de­
velops. A n o th e r clear advantage o f such an organ­
iza tio n al s tru c tu re  is th a t the to ta l field o f radiation 
control is invested in one s ta f f  so th a t a balanced 
program  o f protection fro m  excessive medical and
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Arizona Atomic Energy Commission Organizational Chart.

ind u stria l radiation is assured.
T he  sta tu to ry  responsibilities o f the Commission 

are fo r conducting A rizo n a ’s Rad iation  C ontrol P ro ­
gram  in accordance w ith  Section 30-654, A rizona 
Revised S ta tu tes. T h is  responsibility includes regu­
la to ry  au th o rity  over all sources o f radiation in 
A rizo na  except those located w ith in  federal in s ta ll­
ations and certain q uan titie s o f special nuclear m a­
terials. The R ad iatio n  C ontrol Program  is a m ajor 
and integral p art o f the Com m ission’s activ ities and 
w ill m ake use o f 53% o f its fund s in F Y  1970-71.

T he  state  has over 200 licensees u tiliz in g  nuclear 
m aterials and 1950 X - r a y  machines registered. The  
R ad ia tio n  C ontrol Program  has recently been e x­
panded to include sources o f non-ionizing  radiation 
such as fro m  electronic ovens, lasers etc. T h is  w as 
prompted by passage o f the Rad iation  C ontrol for 
H e alth  and S a fe ty  A ct o f 1968 as P ub lic  L a w  90-602 
by the 90th Congress o f the U nited  S ta te s o f Am erica. 
T h is  la w  gives the U .S. P ub lic  H e alth  Service the 

power to  enter in to  regulatory agreem ents w ith  the 
states sim iliar to the A E C ’s Agreem ent S ta te s  con­
tracts. T he  federal standards for electronic products 
and possible federal fund ing  fo r the broadened regu­
la to ry  responsibilities have not yet been settled. T h is  
could become a very expensive program and its  sig­
nificance is yet to  be established.

Environmental Control Programs

The A rizo na D epartm ent o f H e alth  has a s ta tu to ry

responsib ility  fo r  a ir  and w a te r quality . Discharge 
o f rad ioactiv  m ateria ls to the a ir  and w aterw ays 
fa lls  under tl«  surveillance o f the A A EC . T he  Legis­
la tu re  is organizing an E n viro n m e n ta l C ouncil th a t 
w ill assist in th is area. The  curre nt a ir  q u ality
regulations do n ot have SCL lim ita tio ns. W ater
q u a lity  is d iffic u lt to legislate in A rizo na because
n ature  has an undeniable role o f concentration by
evaporation. E n viro nm en ta l control w ill be d iffic u lt 
in A rizo n a  during the sum m er m onths.

T h e  A A E C  is establishing a modest environm ental 
m onitoring  program  oriented tow ards specific geogra­
phic areas o f the state to  establish baseline conditions 
fo r  fu tu re  nuclear a ctiv ities and to  provide an early 
a le rt in  the event o f radioactive releases. T h e  U S P H S  
does some environm ental m onitoring  in  A rizo na—  
p rim a rily  in connection w ith  activ itie s a t the  Nevada 
T e st S ite  and w ith  u ra n iu m  m ining activities. W ith  
more, equipm ent, the  A A E C  could assum e a more 
com prehensive role in e nviron m e n tal m onitoring. 
T h is  w ill  probably come in time.

T he  A A E C  has joined w ith  the U S A E C  in e va lu ­
atin g  the estab lishm ent o f a centralized repository 
o f occupational rad iation  exposure records. A p p ro x­
im ate ly  200 registrants o f various disciplines are 
c u rre n tly  a p a rt o f th is  study.

Natural Resources

A lth o u g h  some u ra n iu m  ore is located in n o rth ­
east A rizo n a  on In d ian  R eservations, i t  is not exte n ­
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sively mined.
T he  N o rth east corner o f A rizona also has e xte n ­

sive coal deposits a t B la ck  Mesa (near Page, A r i­
zon a). These deposits can be econom ically recovered 
thus they w ill be used fo r a m in e -m outh  electrical 
power plant. T h e  un ce rtain ty  o f the fu tu re  supplies 
o f n atural gas and opposition to more hydro-electric 
projects on the Colorado R iv e r  has contributed to the 
decision to build the p la n t a t Page. P rio r to th a t 
decision, A rizo n a ’s dependence w as alm ost entire ly  
on n atura l gas fo r  central station  power plants. The  
1970 rating fo r hydro projects in A rizona represents 
25% of the to ta l power production under adverse 
w ater conditions. From  Hoover D am  a production o f 
1G5 M W  exists w hich, together w ith  o ther hydro pro­
jects, totals 904 MW.

There are some underground sa lt beds n orth  o f 
K ing m an  th a t could be utilized  fo r underground gas 
storage sites i f  properly cavitated by a P low share  
device. Such  an application is achieving higher levels 
o f interest in A rizo na as the n a tu ra l gas peaking de­
m ands become more critical..

T he  w ater resources are negative (i.e. there is 
more being pumped fro m  the ground th an  enters the 
w ater table). T he  ground w ater is receding a t a rate 
o f tw o to ten feet/year. T he  n a tu ra l surface w aters are 
to ta lly  inadequate to m eet current a. d fu tu re  agri­
cu ltu ra l demands. In  th is respect, the p ro x im ity  to 
the G u lf o f C aliforn ia (40 m iles) can ce rta in ly  be 
rated a n a tu ra l asset fo r  A rizona. W ith  the  grow th  
of th is state and the already inadequate w ate r supply, 
a desalinization p lan t using w ater fro m  the G u lf is 
an u ltim ate  necessity. A  varie ty  o f locations were 
considered in the stud y as show n in fig ure  16. Such  
a p la n t located on the border w ith  Mexico, so uth  o f 
Y um a, could be ducted to P ark e r D am  and thereby 
supplem ent A rizona, C aliforn ia  and M exico’s needs 
for w ater fro m  the Colorado basin. T he  q u a lity  o f 
the w ater below P ark e r D am  is already o f m arginal 
q u ality  due to  its  sa lt content. A  source o f distilled  
w ate r a t th a t p oin t w ould help to salvage th is  v ita l 
resource. Due to the  in terstate  w ate r e ntitlem ents 
and the in tern atio nal obligations w ith  M exico, the 
desalinization project w ould  require federal support. 
In  a study* completed in  1968, a jo in t stud y team  
fro m  the U .S.A ., M exico and the In te rn atio n al A to m ic 
Energy Agency concluded th a t such a project was 
technically feasible and compiled some cost in fo r ­
m ation. W hen com paring the costs w ith  other a lte r­
natives, the jo in t study plan appears to  be a lik e ly  
nuclear project in A rizona. In  addition to  supplying 
one billion gallons/day o f d istilled w ater, it w ould  
produce 2000 M W  (n et elect.) power to the so u th ­
w est grid. The  s ta te ’s u ltim a te  economic salvation  
m ay very w ell depend on a desalinization project.

Power Needs and Resources

Adequate generation resources are expected to

• Nuclear Power and Water Desalting P lan ts for Southwest United States and Northwest Mexico, TID-247G7, September 1968.

be available to meet the electrical power needs in 
A rizo na u n til a t least 1980. A fte r  th a t date and 
probably before 1985, a nuclear p lant w ill be built. 
T he  date w ill depend on n a tu ra l gas supplies and 
the degree o f acceptance o f large-scale coal burning 
in the F o u r Corners area. S ta te  control o f  nuclear 
p lan t siting  w ill be exercised by the  new  Senate  B ill  
98 (A ppendix B ) .

In  a recent analysis by the A rizo n a  Pow e r A u th o r­
ity  the energy needs o f A rizo na were estim ated as 
show n in table 14. T he  energy in th is table is less 
than  Section I I I - C  since the L a s  Vegas load is not 
included.

Table 14

Arizona Electrical Energy Requirements, 
Millions of K W H
m o 1970 (eil.) 1990 (ell.)

Residential 1,354.3 3,753.9 8,806.3
Commercial ....... 1,473.2 3,734.9 8,064.0
Industrial ........... 1,587.9 4,110.7 6,415.0
Agricultural ...... 1,646.2 1,748.2 1,637.8
Other ............ 163.5 275.0 358.0
Losses ................. 658.1 1,360.0 2,530.0

Total 6,883.2 14,982.7 27,811.1

T he  population grow th  and dependence on a ir 
conditioners constitu tes the largest grow th segment. 
T h is  portion can be accurately  predicted. Irrig ation  
developm ent is stym ied by the w ate r supply and 
thus show s no load g row th  in the prediction. W ith  
the sem i-trop ical clim ate, large ag ricu ltu ra l develop­
m ents w ill become possible together w ith  a tte n d an t 
em ploym ent and pow er loads w hen the desalinization 
project is accomplished.

The  power resources in A rizo na  are listed in 
table 15. T h e  H oover D am  com ponent is managed 
by the A rizo na  Pow e r A u th o rity . A b o ut h a lf  o f the 
resources are in the hands o f investor-ow ned utilities. 
T he  rates fo r  these p rivate  u tilitie s  in A rizo na  are 
controlled by the C orporation C om m issioner. I t  is 
too early to determ ine how  allow ab le expenditures 
fo r  environm ental safeguards in A rizo na  w ill be.

Desired Nuclear Developments

A rizo n a  has physiographic and geographic ad van ­
tages w hich  m ake it  a potential center in the S o u th ­
w est fo r  the rapidly developing nuclear industry. The 
state  is tak ing  an active  role in backing up the n u ­
clear in d u stry  th a t w ill surely develop to m eet S o u th ­
ern C alifo rn ia ’s need fo r  electrical power. T h e  state 
is rapidly becoming a recognized center o f nuclear 
technology. T he  expertise already available  in the 
state  recognizes the fo llo w in g  op portunities fo r  A r i­
zona in the nuclear industry.

1. A g ri-in d u s tr ia l com plex surrounding  a n u ­
clear-pow ered desalin ization project.
2. S a te llite  model cities on the  perim eter o f com ­
m ercial and in d u stria l centers such as in item  1.
3. N uclear fu e l fab rication  and reprocessing.
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4. M anagem ent system s fo r  u tiliza tio n  o f gaseous 
and o th er isotopes captured a t central station 
pow er p lan ts  and fuel reprocessing plants.
5. Process radiation  fo r preservation o f export 
food products.
6. N ucle ar central station  power p lants in con­
ju n ctio n  w ith  sewage treatm ent, sterilization  and 
pumped storage fo r  pow er and irrigation.
7. N ucle ar m edicine packaging, d istribution and 
u tiliza tio n  fo r  diagnosis, tre atm e n t and research.

M a n y  o f th e  above opportunities w ill require de­
te rm in ation  to  culm inate. O thers w ill develop n a tu r­
ally . T h e  central statio n  pow er and nuclear medicine

TOTAL POWER RESOURCES 3731.il

1 Dependable capacity at time of system peak under adverse water con­
ditions.

2 Generating station located near Hayden. Colorado.
a Generating station located near Framington, New Mexico.
■i Transmission tie w ith  Utah Power L L igh t Company.

developments appear assured. The Model C ities A ct 
is already being implemented in A rizona under the ir 
Senate  B ill 8 (1970). T he  fir s t new city is already 
under construction north  o f Mesa.

T he  isotope management e ffo rt w ill be a sp in off 
fro m  the central station power p lants and the fue l 
reprocessing plants. W ith  technological advances in 
capturing, rath er than releasing, the isotopes, realiz­
a tion o f the A rizona goal o f isotope u tiliza tio n  w ill 

be advanced.
T he  desalinization project and F D A  approval for 

preservation o f foo d stu ffs  w ill require the m ost de­
term ination, b ut could mean the m ost to A rizona. 
A ccom plishm ent o f a desalinization project o f the 
type envisaged could be a s ig n ifican t m ilestone in 
u tiliz in g  thousands o f miles o f arid coastline in de­
veloping nations. T h is  project would assist a ll states 
along the Colorado R iv e r  watershed in helping to 
relieve an overburdened resource in the West.

W IN B Assistance

1. T h e  U. S. Food and D rug A d m in istra tion  has 
been slew  to act on food preservation by radiation. 
W ith  the large citrus industry  in A rizona and its 
seasonal nature, approval o f fru its  preservation by 
radiation could be a m ajor stride. T h is  could help 
other member states also (especially C aliforn ia and 

H a w a ii).
2. C onstant coaching o f congressional delegations 

on the short supply o f Colorado R iv e r  w a te r could 
advance the day when the federal governm ent w ill 

seek to  meet its  obligations t a  the low er slates and 
M exico w ith  a desalinization plant. T h is  could be a 
direct benefit to C alifornia and a very sig nificant 
step in locating nuclear plants a t points of advantage 
instead o f a t load centers.

C. California

D uring the 1968 session o f the C aliforn ia  legis­
lature, a bill (A C R  154) was passed instructing  the 
legislature to in fo rm  itse lf o f the issues and concerns 
regarding the developing nuclear industry  in C ali­
fornia. The  legislature thus form ed the Jo in t  C om ­
m ittee on A to m ic Developm ent and Space. T h is  com ­
m ittee has.recognized the need fo r advanced planning 
on the siting o f nuclear power plants. T h is  has not 
been an unexpected result considering the expected 
load grow th  in C alifornia and the im portance o f 
m ain taining  a ir  quality. The d iffic u lty  is associated 
w ith  meeting the m any other environm ental objec­
tives o f the state. Through technology and coopera­
tion  by the u tilities, the S ta te  o f C aliforn ia  is ex­
ploring the im pact of nuclear plants along tin. r u c 'f ic  
Coast. I f  indications rem ain favorable, the bulk o f 

the  nuclear p lants in C aliforn ia  can be expected to 
be found near th is p lanet's largest heat sink.

Table 15

State of Arizona 
Electric Distributors Power Resources— 1970

Dependable Capnbiliti/
Plant Ouiiicr ( M W )  >

H y d r o
APA 165.0

Parker-Davis USBR 157.5
Glen Canyon USRR 511.0
Roosevelt Salt River P.D. \
Horse Mesa Salt River P.D........  1
Mormon Flat Salt River P.D. \ 60.0Stewart Mountain Salt River P.D. /
South Consolidated Salt River P.D. \
Crosscut Salt River P.D. /
Coolidgc U.S. Indian Service 5.0
Childs Arizona Public Service 3.8
Irving Arizona Public Service 1.3

Subtotal—Hydro 903.6

T h e r m a l
C ro sse d .................. Saltdliver P.D. 34.4
Agua Fria Salt River P.D........... 399.8
Kyrene .......... Salt River P.D. 104.2

- 1 lay deli #1. Salt River P.D.......................... 74.0
•* Four Corners Salt River P .D ................... 79.5

Phoenix Arizona Public Service ....... 113.3
O eotillo.................. Arizona Public Ser'ice  ..... 229.4
Saguaro ................. Arizona Public Service 198.0
Yucca ..................... Arizona Public Service 25.0
Four C orners ...... Arizona Public Service 691.3

•' Utah Tie ................ Arizona Public Service ....... 50.0
Tapco ...................... Arizona Public Sendee 7.0
C holla...................... Arizona Public Service 119.8
Coolidge . U.S. Indian S erv ice ............... 3.9
Valencia ... Citizens Util. Co. 3.7
Mike H a r t ............... Citizens Util. Co. 14.0
De Moss P e tr ie ..... Tucson G & E ........................ 100.0
Irvington Tucson G & E ......... 421.0

a Four Corners .......... Tucson G & E ......................... 55.6
Apache .................... Arizona Elec. Power Coop. 86.5
Safford ...... ........... The City of S affo rd ............... 7.9
Miscellaneous Purchases  .......    10.0

Subtotal—Thermal ...............................................  2828.3
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The state  legislature has instructed the Resources 
Agency to  w ork w ith  the u tilitie s  in developing a 
tw e n ty -y e a r plan. A  report* o f th e  in itia l plan was 
presented to the Jo in t  C om m ittee on A tom ic D evel­
opm ent and Space o f the C aliforn ia  Leg isla ture  on 
Feb ruary 15, 1970. T h is  report is an excellent dem on­
stra tio n  o f how  state governm ent and the u tilitie s  
o f the state  can w ork together to isolate a problem 
and ch art a course for arriv in g  a t a solution before 
a problem becomes a crisis

The report points o u t th at the  u tilitie s  have not 
a lw ays been aw are o f the desires and needs o f v a r­
ious interests a t an appropriate tim e and establishes 
a procedure and schedule fo r tim ely clearance o f 
u tility  p lans through a public agency; nam ely, the 

Resources Agency.
The find ing s and conclusions in the report are 

especially notew orthy  and apply in general to  most 
W estern states, p articu la rly  the coastal states.

The p rim ary  conclusions o f the report are:

1. T he  e nvironm ent m ust be protected through 
an agreem ent w ith  the S ta te  Resources Agency 
as a condition o f constructing  any therm al power 
p lant in C alifornia.

2. Pow e r p lan t siting  m u st be com patible w ith  
the broader p lanning and zoning a u th o ritie s such 
as a coastal zone au th o rity .

In  addition to the above m ajo r find ings and con­
clusions, the follow ing  additional findings and con­
clusions were reached:

1. According to present predictions, demand 
fo r e lectric ity  is expected to  continue to double 
every nine years and by 1990 a t least fo u r  tim es 
the curre nt demand w ill exist.

2. M ost o f the good hydroelectric sites have 
been developed. A  sig n ifican t but not a large 
fraction  o f the fu tu re  capacity w ill be provided 
by pumped storage hydroelectric projects.

3. P ru d e n t p lanning requires th a t a t least tw o 
additional sites be acquired in the Sta te , w hich, 
together w ith  presently owned sites, w ill m eet the 
loads forecast fo r  1980.

4. T en  additional sites w ill  be required by 
1990.

5. T he  m ajo r portion o f the fu tu re  electric 
generating capacity w ill be supplied by th e rm al 
p lants located in C aliforn ia. In  1990 the ratio  
o f nuclear to fossil-fire d  generation is expected 
to be about tw o  to one. A  relative ly  sm all portion 
o f the fu tu re  therm al capacity w ill be provided 
by coal p lants located outside the State .

6. Because o f restrictions on the  burning o f 
fossil fue ls  and also possibly fo r  economic reasons, 
a m ajo r portion o f the new capacity required in 
the fu tu re  w ill be nuclear.

7. In land  site  locations w ill  be restricted due 
to lack  o f inadequate supply o f cooling w ater, 
unless other acceptable cooling m ethods are de­
veloped.

* "S iting Thermal Power Plants in California", State of California Re­
sources Agency, February 15, 1970.

8. W aste w ater m ay find  an application fo r  
cooling purposes a t inland sites.

9. T he  m ajor portion o f the new  power capa­
city  required by 1990 and beyond w ill be p lants 
sited w ith in  a reasonable distance o f the P a c ific  
Ocean in the coastal zone, and the m ajor source 
o f cooling w ater w ill be the P ac itic  Ocean.

10. U n til  recently, u tilitie s  have been able to 
fin d  suitable power p lan t sites to meet th e  re­
quired capacity. However, serious siting  problems 
e xist a t the preseht tim e fo r a num ber o f reasons, 
including a ir pollution  fro m  fossil fu e l-fire d  
plants, seismic design requirem ents, and the pres­
e n t required distance fro m  population centers fo r  
nuclear plants.

11. Present type com m ercial nuclear reactors 
w ill provide m ost o f the energy fo r  the steam  
electric generation o f power in  the im m ediate 
fu tu re . Commercial breeder reactors w ill be u n ­
der construction during the la tte r  p art o f the 
20-year period, but probably w ill provide little , 
i f  any, capacity prior to 1990.

12. O ther than  the in troduction  o f the breeder 
reactors, no new developm ents are lik e ly  to sig­
n ific a n tly  change the power generation fie ld  by 
1990. How ever, geotherm al power has an u n ­
know n potential th a t is presently underdeveloped.

13. There are indications th a t the  discharge 
o f warm ed cooling w ater m ay have  beneficial 
e ffects fo r  sport fishing  and w ate r-co n tact sports 
such as sw im m ing. On the other hand, larger 
generating plants w ill increase heat loads and re­
quire continued care and a tte n tio n  to prevent 
adverse ecological e ffe cts on receiving w aters.

14. B y  1990, the m ax im u m  installed  capacity 
a t any site w ill probably be on the order o f 6,000 
m egaw atts w ith  a m axim um  u n it size o f about 
1,500 m egawatts.

15. Federal legislation should be enacted to 
com plem ent state legislation to open public lands 
fo r  the development o f geotherm al resources w ith  
appropriate environm ental considerations.

16. A n  e ffo r t should be made to encourage 
the use o f proper term inology such as heat effect, 
w hich m ay be either a benefit or a d e trim e nt to 
the e n v iro n m e n t ra th e r than the term  therm al 
pollution  fo r all heat discharges.

17. There is a great need to  have an inform ed 
public regarding nuclear energy in order to gain 
public acceptance o f nuclear power plants.

18. A  greater e ffo r t should be made to  u tilize  
public lands fo r  power p lan t sites where com ­
patible w ith  the p rim ary  use o f such lands.

19. There m ay be a d istin ct advantage to 
com bining the desalting o f sea w ate r and produc­
tion  o f e lectricity  in a dual purpose p lan t to con­
serve resources and reduce siting  problems.

20. Pub lic  and p rivate  u tilitie s  should con­
tinue  to cooperate in solving th e ir  siting  problem 
by the jo in t use o f fac ilitie s w hen such coopera­
tion  is equitable to those involved.

T he  item s relating to  power m ix  and scheduling 
are expanded below under the  section o f P o w e r 
Needs and Resources. T he  item s on siting  are fu r th e r  
analyzed in  the section on S itin g  Trends. Ite m  11 
w h ich  states th a t “ C om m ercial Breeder Reactors . . . 
w ill  provide little , i f  any, capacity prior to 1990,” 
is a sig n ifican t observation th a t a ffe cts  power p lan ­
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ning fo r C aliforn ia  and the other member states.
Since the C alifo rn ia  report was published in Feb­

ruary, 1970, the  B ib le  B il l  had not yet passed the 
U. S. Congress. T h is  bill, signed on December 24, 
1970, opened federal lands fo r  geothermal leasing 
per the suggestion o f item  15.

The dual-purpose fun ctio n  o f desalting seaw ater 
w hile  producing electrical power has rem ained dor­
m an t despite state  e ffo rts  to date. A ltho ug h  w ater 
w ill not be critical in  C alifornia again u n til 1990, 
the immense job should begin in the 70’s. T h e  task 
w ill involve draw ing  together the m any organiza­
tions and disciplines required, and then find ing  a 
m arket th a t w ill  pay the fu ll  value o f the water. 
T he  C aliforn ia  legislative com m ittee recommenda­
tio n  th a t a dual-purpose nuclear fueled desalting and 
power p lan t be energetically pursued should be 
heeded by a ll w ate r planners in the West and in 
W ashington, D. C.

The C aliforn ia  legislative com m ittee also supports
1) a study to investigate  unique power site concepts 
such as underground sites, 2) a massive public in ­
form ation  program , and 3) a study o f the standards 
and effects o f rad iation  sources utilized  in the in ­
dustrial and m edical field.

The C aliforn ia  A ir  Resources Board is a new  body 
b u t one w ith  considerable charter and authority . 
T h e  Board is a strong advocate o f having a ll new 
power p lants in  C aliforn ia  nuclear powered.

Since the P ub lic  U t il i ty  Com mission ar.d the  u til­
ities have tra d itio n a lly  selected plants based on econ­
omics rather th a n  emissions, the A ir  Resources 
Bo ard ’s desires fo r  a ll new  p lants to be nuclear is 
a new rationale  and one th a t w ill  require some tim e 
to be accepted.

Radiation Control Program

C aliforn ia became an  Agreem ent S ta te  on Sep­
tember 1, 1962. In  C aliforn ia  the D epartm ent o f 
Pub lic  H e a lth  is responsible fo r carrying out the  radi­
ation protection provisions o f C aliforn ia ’s radiation 
control law s (H e a lth  and S a fe ty  Code Sections 
25600-25876) and fo r enforcing the R ad iatio n  Con­
tro l R egulations (T itle  17, CAC, Sections 30100­
30397).

The  D ep artm en t licenses and inspects over 1400 
users o f radioactive m aterials under term s o f their 
agreement status. Medical, den a.', and ind ustrial 
X - r a y  m achines and other radiation producing equip­
m e n t are also registered and inspected. Establishing 
a modern trend, operators and supervisors o f medi­
cal X -r a y  m achines are certified, and schools teach­
ing radiologic technology are approved, to assure 
th a t such persons m eet m in im u m  standards o f k n o w ­
ledge and competence.

The D ep artm ent m onitors radiation levels in the 
environm ent to detect contam ination fro m  nuclear 
weapons testing, nuclear reactor discharges, and other 
m an-m ade sources, by m ain ta in in g  sam pling stations

and collecting and analyzing  samples of e nviron­
m ental media (e.g., air, w ater, food, m ilk, m arine 
life ) . T he  D epartm ent investigates incidents and 
accidents w hich could result in excessive exposure; 
it dissem inates technical and in form ational data re­
la tin g  to radiation sal'sty  to users and the public; 
and it  collects in form ation  on the health  effects o f 

radiation exposure.
Rad iation  hazards associated w ith  electronic pro­

ducts such as color television receivers and m icro­
w ave ovens are also investigated, and recommenda­
tions are made to  m inim ize radiation exposure fro m  
such devices.

The D epartm ent is represented on the Pow er 
P la n t S itin g  C om m ittee; i t  m ain ta ins close liaison 
w ith  the U .S . A tom ic Energy Commission, the  U .S. 
P ub lic  H e alth  Service, and the U .S. D ep artm ent o f 
T ransp ortation  to assure close co n form ity  w ith  fed ­
eral policies and standards; and i t  assists and advises 
local agencies in  radiation protection m atters.

T he  Radiological E n viro nm en tal Surveillance  pro­
gram  is carried out by the B u re au  o f Radiological 
H e a lth  and the S a n ita tio n  and R ad ia tio n  Lab oratory. 
A n  an nual budget o f $100,000 is applied and $200,000 
in equipm ent is utilized. Since the C aliforn ia  su r­
veillance program  could be considered a model pro­
gram, an outline  o f the ir program  is provided in 
Appendix C.

Environmental Control Programs

The C aliforn ia environm ental program s are m any. 
M o st significant fo r  nuclear p la n t siting  are the air 
and w ater q u ality  programs. T he  biota study pro­
gram s around nuclear plants w ith  ocean sites are 
basically to  docum ent a baseline and observe the re­
su lt. T he  confidence needed to  proceed w ith  this 
“w a it-an d -se e ” approach is based m ain ly  on the 
favorable (ra th e r than deleterious) effects observed 
near the o u tfa ll o f the San  O nofre nuclear p lan t near 
Sa n  Diego.

The  C aliforn ia  A ir  Resources Board  is the p rinci­
pal study group and regulatory force fo r  air quality. 
T h e y  have a varie ty  o f plans to  avoid any fu r th e r  
degradation o f a ir  quality. N uclear power p lants 

f i t  into  th e ir  plans in more th an  a simple w ay. T hey 
w ould  like to see the day w hen there is enough n u ­
clear capacity to operate a grid optim ized fo r  m in i­
m u m  em m ission instead o f m in im um  cost. W ith  
enough nuclear power plants, i t  is expected th a t the 
fossil p lants w ith  high emission w ill only  need to be 
used on occasional peaking assignm ent

A n o th e r situa tio n  confronting  the A ir  Resources 
Bo ard  is use o f brackish w ater in a cooling tower. 
The  B o a rd ’s lim it on solid p articulates (in  th is case, 
sa lt) rules o u t the operation o f a conventional tower. 
For the u n it in question (P ittsb u rg  No. 7) a 75-acre 
spray pond appears to be an acceptable alternative.

There appears to be propensity fo r  new  R  & D 
projects .fo r  im proving C aliforn ia  air quality . A  tax
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system  fo r fund ing  these projects based on the volum e 
• •f fuel burned has been proposed but has met some 
opposition as evidenced by the br.itle and defeat o f 
Proposition 1 8 (Novem ber 1970). T he  advent o f n u ­
clear power is one o f the few  good th ings th a t has 
happened to the A ir  Resources Board.

A no th e r com ponent o f S ta te  governm ent th a t is 
learning q uickly  about environm ental im pact is the 
C aliforn ia  P ub lic  U t il i ty  Com m ission (P U C ). The  
P U C  has tra d itio n a lly  issued a C ertificate o f Public 
Convenience and Necessity for the construction o f 
generating fac ilitie s and transm ission lines. They 
have learned th a t i t  is im perative th a t th e ir  decision 
to issue a certificate be bicked up w ith  an  environ- 
. ic n ta l evaluation. Expenditures needed to avoid an 
adverse im p act then becomes a “social obligation" 
rath er th an  an unallow ab le  cost. T h is  new social 
obligation continues to the e xtent th a t power intes 
to the public are n ot significantly raised. T o  date, a 
10^r increase in rates w ill cover m ost environm ental 
safeguards w ith  fe w  com plaints fro m  the rate-paycrs. 
The P U C  hearing p rio r to the issuance o f a certificate 
is a place to balance costs and benefits. In  C alifo r­
nia the  P o w e r P la n t S itin g  Com m ittee (v ia  the R e ­
sources A gency) comes to  an agreem ent w ith  the 
u tilitie s  prior to the P U C  hearing. T h is  lias fu lfille d  
the P U C  obligation fo r  an environm ental review th us 
far.

In  a classic case th a t started in  1968, the Public 
U tility  C om m ission issued a Certificate o f P ub lic  Con­
venience and Necessity to build tw o  gas-fired power 
plants w ith  a to ta l value o f $178 m illion  a t  H u n tin g ­
ton Beach in  Orange C ounty. A fte r  the C ertificate 
was issued, the  local enforcem ent a u th o rity  for the 
A ir  Resources Bo ard  refused to issue an operating 
perm it. T h is  case w as recently settled by the C ali­
forn ia  Suprem e C ourt in fa v o r o f the A ir  Resources 
Board. T he  case is clearly proof th a t a state  govern­
m ent needs to be coordinated on environm ental issues 
in a tim e ly  m anner. The  A ir  Resources Board  is now  
involved early  since they s it on the P o w e r P la n t 
S itin g  Com m ittee. Be fore  P U C  issues certificates o f 
Pub lic  Convenience and Necessity, the S itin g  Com­
m ittee review  is completed. The n ext test o f ju r is ­
diction is a pending request to build  Encino No. 2, a 
gas-fired power p la n t north  o f San  Diego. T h is  p lant 
is o ut o f the Lo s Angeles B a sin  b ut w ill use part o f 
the lim ited supply o f  gas th a t m ight otherw ise be 
used in  the B asin  instead o f oil.

W ater q u a lity  control is sim pler in C aliforn ia than  
a ir quality . T he  policy regarding discharge o f heated 
effluents is presented in A ppendix D. In  general, 
some stream s and lakes are o ff  lim its  fo r  receiving 
heated w aters, w h ile  some w aters (including in te r­
state w ate rs) can be heated 5° F. providing the basic 
biota are w a rm  w a te r  fish. The  coastal w aters and 
bays can receive w a te r  heated to no more th an  20° F. 
above am bient. Estuaries can receive w ater heated to 
no more th a n  4° F  above am bient. In  m ost all cases

the c a tc h -a ll clause is: “A dditional lim ita tio ns shall 
be imposed w hen necessary to assure protection of 
beneficial uses."

Natural Resources

T h e  p e rtin e n t n a tu ra l resources in C aliforn ia  are 
m ostly  related to w ater. T h e  Case.- ’e and S ie rra - 
N evada Ranges catch large q u an ti. o f w ater and 
usher i t  th rou g h  g ently  sloping valley-. T he  average 
to ta l r u n o ff  in C aliforn ia  is 70 m illion  acre-feet/year. 
The  a g ric u ltu ra l in d u stry  in the valleys (by p rin c i­
pally  flood irrig atio n  techniques) have produced $4 
billion w o rth  o f C a lifo rn ia ’s commerce (1969) w ith  
products d istributed  on a nationw ide m arket. A g ri­
cu ltu re  is s till  a g row th  in d u stry  in C aliforn ia. W ater 
needs fo r th is  second largest ind u stry  in  C aliforn ia  
a ffects the location o f the nuclear industry.

W ate r dem ands fo r cooling tow ers fo r  nuclear 
p lants are n ot included in th e  projected demands for 
w ate r in the 1970 C aliforn ia  W ater P lan  (B u lle tin  
No. 1 60-70). I f  cooling tow ers were used fo r  the en­
tire production in C alifo rn ia  (78,000 M W  by 1990), 
the added w a te r  consum ption ' in C aliforn ia  w ould be 
1.5 m illio n  acre feet. A ltho ug h  th is  represents only 
h a lf o f  the irrig atio n  w ater grow th  needs, it is e q uiva­
lent to  the M exican e ntitle m en t fro m  the Colorado 
R iver. T h is  consum ptive use is n ot considered the 
best use o f a v ita l C aliforn ia  resource; consequently, 
ocean sitin g  is stro n g ly  favored by the C aliforn ia  
D ep artm en t o f  W ater Resources.

Coal resources do not e x ist in C aliforn ia. Oil and 
n a tu ra l gas are the o n ly  fossil fue ls recovered and are 
used as fue ls and petrochem icals. N a tu ra l gas is used 
p re fe re n tia lly  due to  its favorab le  cost and cleaner 
burning  characteristics. Since  some o f the gas is im ­

ported, and is decreasing in av ailab ility , the oil is 
becoming more com m only used. Since the domestic 

oil resources in C aliforn ia  are loo high in su lfu r  con­
tent, some oil m u st be im ported and is subjected to 
a lim ited  supply.

T h e re  are some ura n iu m  deposits in K e rn  C ounty. 
T he  deposits are  too low  in grade to ju s ti fy  fo r  m ining 
u ran iu m  alone. C a lifo rn ia ’s principal resource is 
modern technology. A nsw ers now  exist in C a li­
fo rn ia ’s scientific co m m un ity  to provide a se lf-su ffi­
ciency o f both pow er and w ater. T h u s  the seaw ater 
along 1.200 m iles o f  coastline can become a new 
n a tu ra l resource as soon as political forces perm it 
progress on desalting plants.

Power Loads and Resources

T he  fir s t central statio n  electrical power p lant in 
the U n ite d  S ta te s  w as located in San  Francisco. 
Three years la te r Thom as Edison constructed the 
f ir s t  pow er p la n t in N ew  Y ork. C aliforn ia  is also a 
progressive leader in the nuclear field w ith  the first 
licensed nuclear pow er reactor ( P R - 1 )  a t the V a l-  
lecitos N uclear C enter six  m iles fro m  Liverm ore, 
C aliforn ia.
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Betw een these tw o  events, hydroelectric power 
served the predom inant electrical needs o f C alifornia. 
Today 16G hydroelectric p lants produce 7,600 mega­
w atts, m ost o f w hich are in the S ie rra  Nevada m o un ­
tains in  C entral and N o rth ern  C aliforn ia. A s S o u th ­
ern C aliforn ia  grew a fte r  W W  II,  therm al power 
plants were necessary to sup p lant the  burden c a n  led 
by the  N o rth ern  hydro projects. Since 1948, only 
one hydro power p la n t has been b u ilt in C alifornia. 
Today there are 40 therm al generating p lants w ith  
a to ta l capacity o f 20,400 m egaw atts. The  tw o  largest 
p lants are near Lo n g  Beach and M onterey. Each 
p lant has seven fired un its w ith  a to tal capacity o f 
over 2,000 m egaw atts.

Even w ith  the large therm al capacity some power 
is im ported on a seasonal basis. On a typical day 
(February 15, 1970) nearly 2,000 M W  w as imported. 
In  1971 n early  4,000 M W  is expected to be imported 
on an occasional basis. In terregional power transfers 
are convenient but are o ften  expensive and not a l­
w ays dependable. Large q u an titie s o f power m ight 
be im ported from  m inem outh  co al-fired  p lants in 
A rizona, N ew  M exico and U ta h  i f 'a ir  q u ality  needs in 
the F o u r  C orners area can be m et. I f  th e  H anford  
No. 1 p.v./er p lant is le ft sh u t dow n per Presidential 
decision, the likelihood o f power im ports fro m  the 
N o rth w e st appear unlikely. Previously  C alifornia 
imported about 800 M W  fro m  the N o rth w e st on a 
rath er steady basis. N o w  the N o rth w e st w ill  be look­
ing to  C aliforn ia  for power on an occasional basis.

N e w  th e rm al pow er additions are needed in C ali­
fornia. The  consensus is fa ir ly  unanim ous th a t the 
new plants should use n ucle i r energy. T h e  basis for 
this position is, in p art, on the  requirem ents fo r  air 
quality. The  safe ty  record established by nuclear 
power plants in  C aliforn ia  and the rest o f the U nited 
State s has also assisted in arriv in g  at th is  charter 
position. O f the 17 central s ta tio n  nuclear power 
plants operating in the U n ite d  S tate s, tw o  are in 
C alifornia. T h e  nuclear pow er p lan t a t H um b o lt B a y  
has been operating since 1963. T he  S a n  O nofre p lant 
has been in power operation since 1967. B o th  use 
salt w ater cooling and neither has show n degradation 
o f the biota in  the region o f the p lant.

C urre n tly  seven central statio n  nuclear power- 
plants are ordered or under construction  in C alifornia. 

These include:
PowerPlant Plant Sponsor Operation

Diablo Canyon #1 Pacific Gas &  Electric Co  1972
Rancho Seco #1 Sacramento Municipal Ut. Dist. 1973
Diablo Canyon *i Pacific Gas &  Electric Co  1974
San Onofre #2 Southern California E dison  1976
San Onofre #3 Southern California E dison  1977
Mendocino #1 Pacific Gas &  Electric Co  1977
Mendocino #2 Pacific Gas &  Electric Co. 1979

O ther fo rm s of power generation are being con­
sidered in C aliforn ia  b u t not on a large scale. T hey 
include geotherm al power-, pum ped storage and gas 
turbines.

T he  only com m ercial geotherm al power p lant in 
the United S ta te s  is in Sonom a C ounty about 70 
miles north o f  San Francisco. C urre n tly  83 m ega­
w atts  is being produced there. A no th e r 110 M W  are 
scheduled for 1972. E v en tu ally , 1,000 MW" m ight be 
produced fro m  this same field w ith  a predicted life  
o f over 40 years. A n o th e r geotherm al field is a t the 
Sa lto n  Sea near the M exican border. M ajo r corrosion 
and brine disposal problem s have forestalled devel­
opm ent o f th is  field.

Pum ped storage w ill become more prevalent as 
the nuclear p lants become larger segments o f the 
power resource m ix. The  low  fuel cost in nuclear 
plants makes it  im prudent to operate them  at less 
than fu ll  power. Pum ped storage makes use o f the 
extra energy available in the system  during ofT-peak 
hours. The  energy stored in the pumped storage res­
ervoirs is then available during d aily  or seasonal 
peak demands. W ith  the elevation available, pumped 
storage projects in C aliforn ia  can provide high effi­
ciency energy storage. Such  a form  o f quick peaking 
energy is fa r  superior to gas turbines w ith  respect to 
noise and air quality . B o th  form s o f peaking power 
generators decrease th e  need fo r therm al generation 
plants. Consequently, the num ber o f sites needed fo r

therm al generation is decreased w ith  the advent o f 
pumped storage sites.

U sing  the load forecasts in C aliforn ia, the re­
quired num ber o f new  sites can be determ ined very 
system atically.

1870 1080 1990

Peak load forecast Jor Calif., 25,200 54,000 114,000
' *MW ............................. .........
Generating requirements, tM W  30,516 62,287 128,848
Minus—Im p o rts   3,742 ’i ,060 12,185

—Hydro, geothermal and 
thermal p eak in g   7,925 13,045 26,273

Thermal generating require­
ments, MW    18,849 42,182 90,390

Thermal capacity on existing
s ite s        18,849 24,962 33,850

Thermal capacity on approved
but undeveloped s i te s     11,000 24,660

Thermal capacity with sites
under rev iew ___________________   2,000 11,600

Thermal capacity for which 
new sites are n eed ed  .......................  4,220 20,280

Thermal capacity needed, MW 18,849 42,182 90,390

From  the above, i t  is cleaf- th a t as o f the study 
date (Feb ruary  15, 1970) sufficient sites existed to 
meet the 18,849 M W  th e rm al generation require­
m ents; by 1980 only 24,962 M W  w ould be ge rated 
on existing  sites th u s 17,220 M W  w ould  n& to be 
situated on new  sites to m eet the 42,182 M W  o f 
therm al generation requirem ents; by 1990 only  
33 850 M W  w ould  be generated or: existing  sites, th u s 
56,54b M W  w ould need to be situated on new  sites to 
meet the forecasted requirem ent o f 90,390 MW . I f  
all generation u n its  on new sites were w ith  1200 M W

• Excludes some small loads.
t Provides margin for maintenance, forced outages and hydroderating.
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plants, then by 1980, 14 p lants w ould  need to be 
situated on new  sites; and by 1990, 48 p lants w ould 
need to be situated  on new  sites. O f these 48 plants, 
only 5 are cu rre n tly  scheduled and ordered fo r de­
livery as o f 1980. Therefore, 43 more p lants are 
aw aitin g  a site  and a schedule by 1990. I t  is apparent 
th a t sites chosen should have  a capacity fo r more than 

one plant.

Desired Nuclear Developments

Technologically a stu te  C alifo rn ia  companies were 
early to discover the prom ise o f nuclear energy. T he  
U n ive rsity  o f C aliforn ia  a t Berkeley w as the head­
quarters fo r Dr. Glen Seaborg in 1940 w hen he d is­
covered p lu to n ium  fue l fo r  the breeder reactors. 
Shell C hem ical Com pany in R ichm ond  owned C ali­
forn ia  Research & D evelopm ent C om pany w hich  w as 
the spaw ning grounds fo r  m any accom plished nuclear 
scientists before the A to m ic  Energy A ct o f 1954 w as 
passed. T h is  A c t perm itted  p rivate  ind ustry  to p ar­
ticipate in the developm ent o f nuclear energy and to 
possess fissionable m ateria l under A E C  license.

In  1954, A to m ics In te rn a tio n a l, then a departm ent 
o f N o rth  A m erican A v ia tio n , received a contract to 
build a sodium -cooled reactor in the foo th ills  o f  the 
San  Fernando Valley. A to m ics In te rn a tio n a l is now  
preparing to o ffe r L iq u id  M etal F a s t Breeder R e ­
actors. C urre n tly  they are p artic ip ating  in a consor­
tiu m  bid fo r a 300 M W  (e) prototype breeder reactor.

In  1955, General E le c tric  Co. moved th e ir  N uclear 
D epartm ent fro m  Schenectady, N ew  Y ork, to build 
a $25 m illion  V allecitos N ucle ar Center near S a n  
Jose. S im ila rly , in 1950, G eneral D ynam ics Corp. 
moved a departm ent to L a  Jo lla , C aliforn ia, to build 
the m u lti-m illio n  Jo h n  H opkins Research C enter 

w hich became a base fo r  G u lf General A tom ic.
In  tw o  years G eneral E lectric  Co. had a p roto ­

type boiling w ater reactor b u ilt and licensed a t 
Vallecitos. B y  Septem oer, 1970, G eneral E lectric  had 
brought to pow er seven central s ta tio n  nuclear power 
p lants in  the U.S. and had contracted fo r  an addi­
tional 34 Bo ilin g  W ater Reactors w hich  are curre ntly  
under construction.

G u lf General A tom ic, now  a fu ll  d ivision o f G u lf 
O il Co.,' has delivered 49 T R IG A  reactors in te rn a tio n ­
a lly  fo r  tra in in g  and research. N o w  know n as G u lf 
Energy and E n viro n m e n ta l System s D ivision  o f G u lf 
Oil Co., th is organization is ready to offer 1000 M W  
(e) H igh Tem perature’ Gas R eactors (H T G R ) .  T he  
very successful Peachb ottom  H T G R  completed by 
this group in 1967 is the fo re ru n n e r to the 330 M W  
(c) F t. S t. V ra in  H T G R  now  being b u ilt in  Colorado.

The  s ta te ’s early e n try  in to  the nuclear fiel^l has 
perm itted successful sp inoff fo r  dozens o f  nuclear 
industries in C aliforn ia.

T he  new and the established nuclear orientated 
enterprises in C aliforn ia  control th e ir  ow n destiny. 
T h e ir  continued developm ent is com patible w ith  state

goals.
T he  state P ub lic  U til i ty  Com mission charges the 

u tilitie s  w ith  a responsibility to meet electrical gen­
eration needs. Table 16 lis ts  the sites in the state in 
w hich the state  and u tilitie s  have agreed can support 
nuclear power p lan t developments. T h e  agreem ent on 
the p a rt o f the  state is through the Resources Agency. 
The  Agency has d raw n  together representatives fro m  
the follow ing  D epartm ents, Boards and Com m issions 
to review  the im pact o f therm al power p lants a t v a r ­
ious sites. T h e  group is collectively know n as tho 
Pow e r P la n t S itin g  C om m ittee.

W hen the u tility  agrees w ith  the C om m ittee’s 
conditions fo r  acceptability, a le tter o f agreem ent is 
signed. The next step is fo r  the u tility  to request a 
hearing from  the P ub lic  U tility  Com m ission fo r a 
C ertificate o f P ub lic  Convenience and Necessity. 
The  P U C  hearing then fin d s the Resources Agency 
adequately prepared to accept the site  subject to the 
term s o f the agreem ent.

1090 Site Capacity,Site UtUUv MW-nct elect.
1. Humboldt B ay   Pacific Gas & Electric 63
2. Point Arena Pacific Gas & Electric 4060
3. Montezuma Pacific Gas & Electric 5280
4. Santa Cruz Pacific Gas & Electric ntihuihr.i
5. S. Moss Landing ... Pacific Gas &• Electric 3000
6. Diablo Canyon Pacific Gas & Electric
7. Rancho Seco Sacramento Municipal

Utility District 3000
8. Point Conception So. Calif. Edison Co. 6600
9. Ormond Beach So. Calif. Edison Co. 2000

10. Long Beach So. Calif. Edison Co. 3000
11. H a rb o r ............... L.A. Dept of Water & Power . 1000
12. San Onofre  Southern Calif. Edison Co. 4000

San Diego Gas & Electric
13. Sorrento Valley San Diego Gas & Electric .... 3000

W IN B Assistance

A t th e  N o vem b e r  1970 m e e t in g , a  re so lu t io n  w a s  

p a s s e ’d  r e c o g n iz in g  th e  n eed  fo r  W IN B  to p r e s s  fo r  

a c t io n  on  a  d e s a l in iz a t io n  p ro je c t . A  re q u e s t  fo r  a c ­

t io n  on th e  1952 S a l in e  W a te r  A ct a n d  on th e  r e so lu ­

1. D epartm ent o f Conservation
2. D epartm ent o f F ish  and Game
3. D epartm ent o f  N avigation and Ocean 

Resources
4. D epartm ent o f  P ark s and Recreation
5. D epartm ent o f W ater Resources
6. A ir  Resources Board
7. S ta te  W ater Resources C ontrol Board
8. D epartm ent o f Pub lic  H ealth
9. S ta te  L a n d s  C om m ission

Table 16

Existing and F-'roposed California Nuclear 
Power Plant Sites
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tion is renewed here. The  resolution reads as follow s:

W H E R E A S , there w ill be a continuing  demand 
fo r  additional w ater developm ent in the W estern 
states; and
W H E R E A S , w ate r adequate in  both q u ality  and 
q u a n tity  w ill be required; and 
W H E R E A S , desalting is receiving widespread 
a tte n tio n  as a potential economic long-range a l­
te rn ativ e  fo r  supplying w ater; and 
W H E R E A S , nuclear energy w ill be used to supply 
increasingly greater am ounts o f e lectricity  in the 
W estern states; and
W H E R E A S , there are economic incentives to com ­
bining power production and desalting in d u a l­
purpose clean nuclear p lants;
N O W  T H E R E F O R E , B E  IT  R E S O L V E D  by the 
W estern In te rsta te  N uclear Board, th a t it is the 
in te n t o f the  Board  toencoutage the use o f  nuclear 
energy fo r desalting; and
T H A T , B E  IT  F U R T H E R  R E S O L V E D , th a t the 
Board  does hereby urge th a t appropriate Federal 
and state agencies support, and electric u tility  
companies cooperate in the stud y  o f prototype 
desalters w ith  the u tilitie s  m aking steam  a v a il­
able from  existing or planned nuclear power 
p lants fo r an y  desalters being planned or con­
structed now  or in the  fu ture .

D. Colorado

The old and the new  come together in Colorado. 
T h e  radiation protection program in Colorado began 
in  the eai'ly  days o f uranium  m ining— 1948-9. The  
state  is now  w itnessing the advent o f  an advanced 
type o f power reactor and advanced techniques for 
recovery o f n a tu ra l gas and oil shale. T h e  P low share 
device th a t w as detonated a t R uliso n  in 1969 w as a 
shock to m any th a t had n o t been fo llow ing  the P lo w ­
share program. T h e  next planned P low share  dem on­
stration , a t R io  Blanco, is su ffe rin g  fro m  the overre­
action to the  R u liso n  shot.

T he  m a tu rity  o f the radiation control program  has 
been a v irtu e  to the  citizens o f the state and especially 
to all ura n iu m  m iners in the  West. Persons such as 
Dr. D uncan H olid ay  made contributions to the state 
program  and also to the N atio nal Cancer In stitu te .

T he  F t. S t. V ra in  p lan t w ill be a 330 M W  (net 
elect.) H igh Tem perature  G as Reactor (H T G R ) .  he 
reactor w ill convert fa rtile  m aterial (th o riu m ) into 
nearly as m uch fissionable m aterial as i t  burns. 
T h is  reactor is an eightfo ld  increase (in  pow er) over 
the Peachbottom  H T G R  p la n t b u ilt and operated in 
Pennsylvania.

T he  " F r o n t Range” north  and south  fro m  D enver 
is undergoing rapid grow th. D uring  the past ten 
years, the population o f the  state increased 25.8% . 
From  1970-80 another 26% is expected. T h e p la n n c d  
electrical pow er w ill  not be a d eterrant to new  
industries. T h e  W estern slope activ ities are slow. 
Where nuclear activ ities can stim ulate  the state  
economy, they become desirable providing they do 
not create an inordinate num ber o f problems. T he  
U  m ining ind ustry  is slow b ut w ould be responsive

to a better m arket. M uch o f Colorado’s underground 
resources o f n a tu ra l gas and oil are locked in tig h t 
rock form ations. P low share  could have a role in 
releasing th is  gas and oil but m ust be pursued w ith  
social and political astuteness.

T h e  A E C -R o c k y  F la ts  p lan t is the six th  largest 
m a n ufactu rin g  p lan t em ployer in Colorado. The  
economy associated w ith  the p lant has been benefi­
cial to  the econom y o f the state but the p lant has 
been a problem to m onitor. A pparently the p lan t 
was located on a form ation  containing uranium  ores. 
No complete preoperational surveys were made, th u s 
the post operational readings arc not necessarily a 
valid  measure o f releases fro m  the plant. T h is  is 
compounded by the releases from  the  p lan t fro m  a 
spill and fro m  the 1969 fire. The G overnor appro­
priated $90,000 to the  radiation control program to 
get a handle on the situa tio n . T h is  has n ot been a 
model operation but the  situ a tio n  is im proving.

Radiation Control Program

Colorado became an Agreem ent S ta te  on Feb ru­
ary  1, 1968. Since th a t tim e the s ta ff  and budget have 
continued to be bolstered to where the radiation con­
tro l s ta ff  now num b ers tw e n ty  and has an an nual 
budget o f $346,000 (including  the $90,000 m entioned 
above). T h e  D ivision  o f  Occupational and Radiologi­
cal H ealth  o f the  S ta te  D epartm ent o f H e alth  is 

headed by Dr. P . W. Jacoe. Robert D. Siek  is in 
charge o f the radiation  control. The  D ivision is 
guided by a Rad iation  A d visory  C om m ittee w h ich  is 
composed o f three mem bers fro m  industry, three 
members fro m  the healing arts, and three members 
fro m  institu tio n s o f  higher learning. T he  Advispry 
C om m ittee is appointed by the Governor. The C om ­
m ittee  advises both the G overnor and the D ep art­
m ent o f H e a lth  on topics o f  curre nt interest. D uring  
1970 the C om m ittee reported on:

1). The  indoor radon concentrations in buildings 
near G rand Ju n c tio n  th a t have been b u ilt on 
uranium  tailings.

2 ). R ad iu m  concentrations in deep w ells in 
Southeastern  Colorado.

3 ). Licensing and com pliance activ ities o f the 
sta ff.

4 ). E n viro nm en tal surveillance around P ro je ct 
R ulison.

5 ). A  proposed olT-site environm ental su rv e il­
lance program  around the F t.  S t. V ra in  p lant.

6 ). T a ilin g s piles stab ilization  and w ate r sam p­
ling.

7). M easurem ents o f th e  R ad iatio n  C ounting 
Fac ility .

8 ). Surveillance  a c tiv itie s  in relation to the 
Rocky F la ts  P la n t.

9). Proposal to stu d y  cesium  uptake in fish.
10). Proposal to estab lish  a radioactive waste 

m anagem ent site ; and
11). T he  beginning o f educational and regulatory 

program s on n o n -io n izin g  radiation.
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T he  radiological health  program  has been operat­
ing a t a high level o f efficiency and should be expected 
to  continue a t this same pace. I t  w ill continue to 
m ethodically  evaluate  problems in radiation  control 
th a t w ill assure th a t developm ent o f nuclear industry  
in Colorado is consistent w ith  safeguarding the pub­
lic health  and protection o f the environm ent. T he  
three areas th a t w ill probably a ttra c t the m ost a tte n ­
tion ir\ 1971 are: 1) the indoor radon concentration 
studies, 2) the new control program  fo r n on -ion izin g  
radiation (m icrow ave, lasers, e tc.), and 3) the licens­
ing o f medical radiologic technologists.

T he  D ivision has started an inventory  o f the m i­
crow ave products in the state. T h e y  have perform ed 
leakage surveys arid made public w arning s through 
the new s media. M ost background in fo rm atio n  is ob­
tained fro m  the So uth w e st Radiological H e alth  Lab .

T he  th ird  point (licensing) is s im ilar to some 
proposed federai legislation (H B  1013). R eportedly 
th is b ill w ill require the  federal governm ent to license 
technologists i f  the state  doesn’t do it  w ith in  the n ext 
tw o  years. T he  D ivision has recognized the  need fo r 
licensing and has already started e fforts in th is  

regard.
T he  D ivision o f O ccupational and Radiological 

H e alth  has had m any years o f  experience in the field 
o f radiation protection. D urin g  th is period they have 
developed a fe w  basic theories th a t m ay be o f value 
to o ther member states now  developing radiological 
programs. T he y  include:

1. T he  state  should know  w h a t happens w ith in  
production facilitie s in order to know  w here and 
w hen to m onitor. The  state needs th e  inside 
understanding in order to  fu n c tio n  as a cognizant 
th ird  party. T h is  practice is now  being exercised 
w ith in  the Rocky F la ts  p la n t and is expected to be 
the case w ith  the F t.  S t. V ra in  pow er p lant.
2. T he  state  needs to establish baseline conditions 
around zones o f expected nuclear projects fo r  
estab lishm ent o f the preoperational conditions. 
Too m uch in form ation  is fa r  better th an  not 
enough. In  view o f th is belief, th e  state  is already 
establishing background m easurem ents in the  
proposed region o f the R io  B lan co  project
3. T he  state  should have a m onitoring  n etw o rk  
th a t can be activated qu ickly  in  the event a n u ­
clear incident w ith in  the state, or outside the state, 
results in a release. T h is  capab ility  should have 
enough q u an tita tiv e  determ ination to  m ake 
recom m endations to  the public. T he  Colorado 
netw ork  w as ready fo r sam pling  and analysis tw o  
hours a fte r  the December 18, 1970, venting  in 
Nevada.

D urin g  1970 the D ivision  took 1990 a ir  sam ples 
fo r  the  R ocky F la ts  p lan t surveillance program. 
Sam ples were from  fiv e  statio n s o n -site  and sixteen 
stations o ff-site . In  addition, 256 w ate r sam ples and 
710 soil sam ples were taken on a routine  basis d o w n ­
stream . M ore accurate dispersion analysis can be 
made w hen it  is know n w here radiation releases are 
made. Therefore, the  state  is interested in both on­
site and o ff-site  surveillance a t R ocky  F la ts  and a t

the new  F t. S t.  V ra in  generating plant. T he  A EC  is 
cooperating w ith  th is  effort.

Throug h insistence o f the  state ’s D epartm ent o f 
H e alth  all uranium  m ill ta ilin g  piles were stabilized 
before the A E C  contract w as allowed to lapse. The  
only exception is one in w hich new m illing  is expected 
soon.

T he  early a ir  surveillance w ork done by the state  
on uranium  m ines w as a constructive e ffo rt th a t 
helped to establish federal occupational standards. 
Colorado is a good exam ple o f how state e fforts can 
som etim es set the pace for federal regulation.

Environmental Control Programs

A ir  q u ality  and w ate r equality are regulated by 
the D epartm ent o f H ealth . Radiological control o f 
the environm ent is also adm inistered by a division 
o f the D epartm ent o f H e alth  p ursuan t to C hapter 66, 
A rtic le  26, Colorado Revised S ta tu te s  1963 and as 
amended in 1965 and 1967.

One new nuclear orientated environm ental control 
b ill passed the Colorado legislature in  its 1971 session. 
T h is  is:

S B  208 R ad ia tio n  C ontrol A ct— expands scope o f
radiation control program  to include n on-ionizing
radiation. T h is  b ill is an updating o f regulations
prom ulgated by m o st W estern states.

Natural Resources
T he  geography o f Colorado is h ighly  varied. E x ­

cept fo r  high m o untains the state is som ew hat arid. 
T he  soil on the  eastern slope is valuable fo r  agricul­
ture  and on th e  w estern slope is rich in m inerals. 
A g ricu lture  run s second to m an ufactu rin g  in the 
state and m ining is third. A bout o ne -th ird  of the 
state is m ountainous and forested creating a signifi­
cant to u rist industry. F igure 17 shows the u ra n iu m - 
rich  Colorado P la te a u  and the high-grade U ravan  
M ineral Belt.

Colorado became one o f the f ir s t  oil producing 
regions o f the W est (1862). Now tw e n ty  counties 
produce oil w ith  m ost o f it orig inating  in R io  B lanco 
C ounty. The  o il shale deposits o f the Colorado R iv e r  
V alley  are estim ated to  contain  900 billion barrels o f 
oil w ith  some shale richer th a n  15 barrels per ton. 
Som e o f the n a tu ra l gas found  in Colorado is exported 
to  the N orthw est.

M uch  o f Colorado is underlain w ith  coal deposits. 
In  the southw est, south central and in the R io  Blanco  
areas .bitum inous coal is found. N o rth  and east o f 
D enver a large lignite  deposit exists.

There are m an y  com peting uses fo r  the w ate r th a t 
collects in Colorado. W ith  th e  current grow th rate 
and the grow th potential, the  w ate r is care fu lly  
m anaged w ith in  the state.

Power Needs and Resources

T he  power needs o f Colorado are grow ing faste r 
th an  th e  national average. The Colorado u tilitie s 
have been able to m eet the power needs handily.
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URANIUM FIELDS CONSTITUTING 90% OF 1948-1969 PRODUCTION
Fiourc 17

E v e n  w it h  a n  8 %  a n n u a l g ro w th  r a te , th e  re so u rc e  

m a r g in  fo r  P u b l ic  S e r v ic e  o f C o lo rad o  is  2 8  (o . W h en  

th e  F t .  S t . V r a in  g e n e r a t in g  p la n t  g o e s  on l in e  in  1 9 7 2 , 

th e  m a r g in  w i l l  b e  e v e n  g re a te r . T h e  F t . S t . V ra in  

p la n t  i s  sh o w n  in  f ig u r e  18.

T h e  P u b l ic  S e r v ic e  Co. o f C o lo rad o  h ad  a  ra te  i n ­

c r e a se  in  1 9 7 0  fo r  th e  f ir s t  t im e  in  15  y e a r s .  In  a d d i­

t io n , th e  r a t e s  w e re  r e s t ru c tu re d  to  p e rm it  m e tro ­

p o lit a n  in d u s t r ia l  r a t e s  in  o u t ly in g  c o m m u n it ie s . 

T h is  i s  one  w a y  in  w h ic h  in d u s t r ia l  g ro w th  p r e s su r e  

h a s  b e e n  r e l ie v e d  f ro m  a  m e tro p o lita n  c en te r . T h e  

n e w  lo w e r  in d u s t r ia l  r a te  w a s  lo w e r  in  G ra n d  J u n c ­

tio n  a ls o — a n  a re a  in  w h ic h  th e  s t a t e  is  a t te m p t in g  

to a t t r a c t  in d u s t r y  a n d  th e  c o n seq u en t em p lo y m en t .

T h e  s ta te  w a s  v e r y  su c c e s s fu l in  a t t r a c t in g  to u r is t  

in d u s t r y .  In  1 9 6 9  a n  e s t im a te d  $ 3 6 .4  m ill io n  o f n e w  

in v e s tm e n t  w a s  m ad e  in  w in t e r  s p o r t s  fa c i l i t ie s .  T h e  

n u m b e r  o f to u r is t s  a r r iv in g  b y  p la n e  in c r e a se d  17.29o  

in  1 9 6 9 . I n d u s t r ia l  d e v e lo p m e n t in  the s t a te  w a s  

e x p e c te d  to c r e a te  2 6 ,0 0 0  n e w  jo b s  in  1 970  o f w h ic h  

5 ,8 0 0  w o u ld  b e  in  m a n u fa c tu r in g .

T h e  c u r r e n t  e s t im a te  fo r  lo ad s  a n d  re so u rc e s  in  

C o lo rad o  a r e  ta b u la te d  b e lo w :

1970 1975

Public Service Co. 
of C olo ._______

So. Colorado Power- 
City of Colo. Springs 
Colorado U tility __

Loads Resources Loads Resources
1271 MW 1990MW 2163MW 2586MW
120 146 158 166
220 226 366 359
200 220 250 220*

T o ta l.   1811MW 2582MW 2937MW 3331MW

P u b l ic  S e r v ic e  Co. o f  C o lo rad o  ( P S C o )  i s  in v e s to r  

o w n ed  a n d  i s  c le a r ly  th e  le a d in g  u t i l i t y  in  th e  s ta te . 

A n  a d d it io n  to th e  n e e d s  o f S o u th e r n  C o lo rad o  P o w e r  

(D iv i s io n  o f C e n t r a l T e le p h o n e  a n d  U t i l i t ie s  C o rp .)  

in  P u e b lo  w i l l  b e  p ro v id e d  b y  P S C o . T h is  w i l l  b e  a  

c o a l f i r e d  3 5 0  M W  p la n t  n e a r  P u e b lo . T h is  w i l l  b e  

C o m m an ch e  No. 1. T h e  p la n t  s h o u ld  b e g in  p o w e r  

d e l iv e r ie s  in  1 9 7 4 .

A P S C o  p ro je c t  e v e n  m o re  n o te w o r th y  i s  th e  

R o c k y  M o u n ta in ’s  f i r s t  c o m m e rc ia l n u c le a r  p o w e r  

p la n t , th e  F t .  S t .  V r a in  N u c le a r  G e n e r a t in g  S ta t io n . 

T h is  p la n t  i s  s c h e d u le d  to  b e g in  p ro d u c in g  3 3 0  M W  in  

1 97 2 . T h e  p la n t  w i l l  b e  a  H ig h  T e m p e r a tu re  G a s  

R e a c to r  (H T G R ) t h u s  i t  w i l l  o p e ra te  a s  e f f ic ie n t ly  a s  

m o d ern  fo s s i l  fu e le d  p o w e r  p la n t s .

L a t e r  p o w e r  a d d it io n s  to  th e  C o lo rad o  g r id  a r e  

e xp e c ted  to be n u c le a r  i f  th e y  a r e  in  th e  D e n v e r  a i r  

sh e d  o r  co a l i f  t h e y  a r e  n e a r  P u e b lo . T h e re  i s  so m e  

n a tu r a l  g a s  u se d  fo r  p o w e r  g e n e r a t io n . I f  g a s  r e ­

c o v e ry  c a n  b e  s t im u la t e d  b y  n u c le a r  d e to n a t io n s  

su c h  a s  th e  R u l is o n  sh o t , th e  s i t u a t io n  on  n a tu r a l  

g a s  r e s e r v e s  w o u ld  b e  m u ch  b r ig h t e r .

T h e  P u b l ic  U t i l i t ie s  C o m m is s io n  o f  th e  S t a t e  o f 

C o lo rad o  is s u e s  C e r t if ic a te s  o f  P u b l ic  C o n v en ie n c e  

a n d  N e c e s s ity  fo r  p o w e r  p la n t  lo c a t io n s . T h e re  w a s  

no  o p p o s it io n  a t  th e  h e a r in g  f o r  t h i s  p u rp o se  in  co n ­

n e c t io n  w i t h  th e  c o a l- f i r e d  p la n t  a t  P u e b lo . L a c k  o f 

o p p o s it io n  w a s  p r o b a b ly  d u e  a t  le a s t  in  p a r t  to  th e  

n e ed  fo r  a n  e co n o m y  s t im u lu s .  C F  & I  S t e e l  C o rp . 

w i l l  b u i ld  a n  e le c t r ic  s t e e l  fo u n d ry  n e a r  th e  g e n e r a t ­

in g  s ta t io n .

* P lu s purchases.
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Figure 18

F t. S t. V ru in  N u c lea r  G e n e ra t in g  P lan t

Desired Nuclear Developments

The F t. S t. V ra in  N uclear Generating P la n t w ill 
be a welcome a lte rn ative  to those associated w ith  a ir  
q u ality  needs along the F ro n t Range. The high effi-- 

ciency o f this p lant and potential fo r  clean operation 
should m ake i t  popular also w ith  those concerned 
w ith  w ate r m anagem ent and w ate r quality.

The acceptability o f the R io  B lanco  P ro je ct w ill 
be a test o f how  well the  R uliso n  Project w as per­
form ed. I f  the R uliso n  P ro ject is show n to be ade­
quately  beneficial to compensate fo r the  personal dis­
turbances to th e  citizens then R io  B lanco  m ig h t be 
considered a desired nuclear development. I f  R io  
B lan co  is sim ply an underground test creating a dis­
turb ing  influence w ith  no real benefit then R io  B ianco  
w ill not be considered a desirable type o f nuclear 
developm ent in Colorado.

The  electronic ind ustry  in Colorado could be a 
contrib utor to the nuclear ind ustry  and should be 
factored into A E C ’s procurem ent system.

U ra n iu m  m ining activ ities are sought. T h e  cu r­
ren t slow  m arket fo r uranium  affects em ploym ent in 
regions w ith o u t a d iversity  o f opportunities.

Radioactive  waste m anagem ent is not sought a l­
though m uch o f the low  level wastes generated in the 
W est originate a t the Rocky F la ts  P la n t. T h e  A E C  
directive . regarding w here the p lu to n ium  wastes 
should reside is s till not clear.

W IN B  Assistance

1. A tte m p t to obtain release fro m  the D epartm ent 
o f In te rio r for m ining in the u ra n iu m -ric h  U rav an  
B e lt.

2. A tte m p t to c la rify  the A E C ’s position on 
w hether the  Rocky F la ts  P la n t p lu to n ium  wastes 
should be sent to K an sas or another location.

3. C onduct a public in fo rm atio n  program  th a t 
w ill  assist citizens in mem ber states to become aw are 
o f the risks and the benefits o f nuclear energy. The 
good e ffo rt by the P ub lic  Service Co. o f  Colorado a t 
th e  F t. S t. V ra in  site is recognized as an excellent 
in fo rm atio n  center. Com parable displays regarding 
P lo w sh are  could be h elp fu l on the  W estern slope and 
fo r  thooe groups involved in W estern slope develop­

m ent.

E. Idaho

Idaho entered the nuclear technology field in 
1949 w hen i t  w as selected as site fo r  the N atio n al 
Reactor T e st S ta tio n  ( N R T S ) .  The te st statio n  is 
located high o r the  Sn ake  R iv e r  P la in s  40 m iles w est 
o f Idaho Falls. T he  present site covers 571,800 acres. 
F igure 19 is a 1969 map o f N R T S .

D urin g  the f ir s t  20 years o f existence, the N R T S  
p ayrolls have totaled over $500 m illion. C urrently  
th e  an nual payroll is about $55 m illion. In  to ta l 48
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nuclear reactors were b u ilt a t the  N R T S . M any o f the 
reactors w ere b u ilt to dem onstrate concept feasib ility. 
O thers w ere b u ilt to test beyond the lim its  o f com ­
m ercial types o f reactors. The  fir s t breeder reactor 
and the f ir s t  subm arine reactor were b u ilt a t N R T S . 
T he  breeder reactor, Experim ental Breeder No. 1 
( E B R - 1 ) ,  was the f ir s t  reactor used to generate 
e lectricity  (in  1951) and proved the breeder concept 
in 1953.

Seven o f the 48 reactors are s till in operation and 
tw o  more are under construction. One th a t is in 
operation is E xperim ental Breeder No. 2 ( E B R - 2 ) .  
O f the U S A E C  program s, the breeder reactor system  
is enjoying top p riority . O ther im p o rtan t activ ities a t 
N R T S  are a t the N aval R eactor F a c ility  w ith  three 
land-based reactors and a t the Test R eacto r Area 
enclosing the Engineering T e st Reactor, E T R , and 
the A dvance T e st Reactor, A T R .

One reactor th a t has recently been constructed is 
the Pow e r B u r s t F ac ility , P B F . T h is  reactor as the 
name im plies w ill test fu e l bundles under sim ulated 
power excursions. The  P B F  is a 20 M W  light w ater 
reactor capable o f transient operation a fte r  a tta in ing  
the fu ll  power condition. The  P B F  is due to come to 
power in the  a u tu m n  o f 1971.

One o f the reactors under construction (since 
1964) is the L o s s -o f-F lu id  T e st (L O F T ) .  The L O F T  
w ill be a sim ulated  lig h t w ater reactor operated u n ­
der abnorm al power and coolant conditions to study 
causes, m echanism s and effects o f  sim ulated reactor

accidents to  provide data to the A E C  and the nuclear 
industry.

The  o ther reactor under construction is a critical 
experim ent assembly o f a propulsion reactor. The 
“C avity  R eacto r” would utilize  gaseous uranium  for 
fu e l and h eat hydrogen to  100,000° F  fo r  propulsion. 
T h e  experim ent is being perform ed in the same 
facilitie s th a t were b u ilt for the  A ir c ra ft N uclear 
Propulsion (A N P )  program  in th e  m id -’50’s.

One o f the e arly  reactors a t N R T S , the M aterials 
T e st R eactor (M T R )  w as directed to be closed down 
on Ju n e  30, 1970. T liis  reactor is fu lly  operable but 
lacks a sponsor. The  U S A E C  has transferred  most 
o f its  experim ents into the higher powered E T R  and 
A T R . T he  s ta ff  is largely retained pending the o u t­
come o f some current e ffo rts to restore the M T R  to 
some d uty  cycle. The  reactor could be useful fo r  1) 
un ive rsity  research, 2) protein research, 3) activation  
analysis ( fo r  m ercury e tc.), 4) neutron radiography,
5) cancer research, and 6) target irradiations.

Sp in o ff ac tiv ities fro m  the N R T S  have been few  
in num ber to  date. One th a t has is an isotopic snow 
gauge. T h is  involves a gam m a source to  measure 
snow  pack density for better w atershed predictions. 
A n o th e r possible project is an experim ental fa c ility  
fo r  dem onstrating the beneficial uses o f w arm  w ater 
effluents in  h orticu lture  applications.

Idaho has a legislatively constituted body to con­
duct the nuclear affa irs o f the state. T h is  body, the 
Idaho N uclear Energy Com m ission, has an  appointed
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five-m em b er board and an Executive Director. The 
C om m ission conducts a public in form ation  program, 
conducts studies and advises the governor on sug­
gested nuclear policies. T h e  advice fro m  the Com m is­
sion is also available  to other state agencies and p olit­
ical subdivisions w ith in  the state. T he  Commission 
has advanced the interest o f industry, agriculturists 
and educators in the state on m any nuclear possibil­

ities.
Despite the fa c t th a t N R T S  is the largest single 

em ployer o f engineers in  Idaho, the state ’s growth 
is m ost lik e ly  to be in agriculture  and food processing. 
T h e  state is already a prim e a g ric u 'iu ra l state  and 
estim ates have been made th a t the irrigated land 

area could be doubled.
A  w o rk  force o f nearly 6000 persons at the N R T S  

could assist the grow th o f the nuclear ind ustry  near 
Idaho  F a lls  and perhaps nationally . The  N R T S  is an 
oasis in m any respects w ith  a pool o f nuclear safe ty  
understanding th a t fa r  exceeds m any areas destined 
to receive a central statio n  nuclear power plant.

Radiation Control Program

A ctive  in  radiation control w ork  since the m id­
fiftie s , Idaho became on AEC  Agreem ent S ta te  on 
October 1, 1968. The tw o -m an  radiation control 
budget fo r  th is year is $35,000.

In  1963, the S ta te  began a rather comprehensive 
statew ide environm ental radiation surveillance n et­
w o rk  o f a ir, w ate r and m ilk  m onitoring fo r  1-131, 
S r-9 0 , etc. On A ug ust 1, 1969, th is  netw ork w as re­
m oved fro m  an “active” sta tu s and officially placed on 
“stan d -b y ". T h is  was due m ain ly  to the very low 
level o f rad io activ ity  being observed in Idaho’s e n v i­
ronm ent and the ad m inistrative  need to channel the 
s t a f f ’s ta le n ts  in to  more productive areas. These field 
sta tio n s can be reactivated upon short notice. Such 
w as the case in mid-Decem ber, 1970, w hen all sam ­
plers were active fo r  a week follow ing an atm ospheric 
venting  o f rad ioactiv ity  fro m  A EC  underground 
weapons te st in  southern Nevada.

R o u tin e  environm ental radiation m onitoring data 
is shared w ith  the S ta te  fro m  daily  samples taken by 
a ir  sam pling stations operated by the Environm ental 
P ro te c tio n  Agency (E P A ) and w eekly samples taken 
by others operated by N R T S . In  cooperation w ith  
th e  E P A ’s nationw ide tr it i  im m onitoring netw ork, 
the  S ta te  takes a routine quarterly  w ate r sample a t 
the  discharge p oin t o f the aquifier th a t passes under 
the N R T S .

The  S ta te ’s m ain  "{fo rts  are concerned in the reg­
u la tio n  o f over 80 firm s licensed to use radioactive 
m ateria ls and over 700 facilitie s registered fo r  use o f 
X - r a y  equipm ent. Such an emphasis directly reflects 
the opinion o f state  radiation control officers n ation ­
a lly .*  A s, a t the Second N ational Conference on 
R ad ia tio n  C ontrol in  A p ril, 1970, the P rio ritie s C om ­
m ittee  ranked the im portance o f medical x -ra y  and

• HEW-BRH/ORO 70 5 2nd Annual National Conference on rad iation  
Control. A p tlt26-29, 1970 -P a lm  Beach, Florida.

radioactive m aterial use control firs t and second, 
respectively. Environm ental radiation surveillance, 
including m onitoring around nuclear plants, was 
ranked th ird  in control priority . A t  the same m eet­
ing, the E n viro nm en tal Surveillance  C oordinating 
C om m ittee presented a model state  surveillance pro­
gram . T h e ir  reDort is attached as Appendix E .

T he  S ta te  has become interested in another local 
ind u stry  w hich, although n on -n uclear in purpose, is 
currently  raising the radiation background level 
throug hout southeastern Idaho. T he  phosphate pro­
cessing pusiness in  Idaho obtains its  basic ore fro m  
a deposit th a t is interbedded w ith  uran iu m  ore. D u r ­
ing the m illin g  process, i t  is estim ated th a t around 
10 curies/year o f an uranium  daughter product, 
polonium -210, is released to  the atm osphere fro m  the 
combined effluents o f three phosphate processors. 
In  1970, a cooperative environm ental radiation su r­
veillance study between the S ta te  and the N R T S  
determ ined the m ax im um  average level o f a tm o s­
pheric polonium -210 to be less th an  one percent of 
the S ta te ’s control lim its. Step tw o  o f th is  project 
w ill be a cooperative study between the S ta te  and the 
U .S . P u o lic  H e alth  Service’s B u re au  o f O ccupational 
H e alth  fo r  a detailed in -p la n t evaluation  o f another 
uranium  daughter product: thorium -230. E v en tu ally , 
tw o  additional aspects w ill be exam ined by the state  
w ith  the aid o f the  E P A : (a j environm ental w ate r 
stu d v  for radioactive contam ination o f w aters in the 
im m ediate v ic in ity  o f the processing p lants; and (b) 
e valuation o f the public h ealth  significance associ­
ated w ith  ag ricultural fe rtilize rs containing phos­
phates th a t have been mined fro m  geologic s tra ta  
interlaced w ith  uranium  and its  daughter products.

Progress has been made reducing the potential 
r isk  from  radioactive w aste a t the N R T S . A  T a sk  
Force organized by the G overnor to evaluate  N R T S  
disposal practices concluded th a t i t  find s no evidence 
o f an y  present hazard to the public re su ltan t fro m  
the curre nt m anagem ent o f radioactive w astes a t the 
N atio nal Reactor Testing  S ta tio n  and, fu rth e r, be­
lieves th a t no hazard to the public’s h ealth  w ill occur 
in the fu tu re  provided the plar s and program s de­
scribed in the N R T S ’ “Special R ep o rt to the G over­
n o r’s T ask  Force,” dated Septem ber 1970, are 
im plem ented in a tim ely  m anner.

T he  plans and program s described in the A E C ’s 
special report include: 1) operation o f the improved 
W aste C alcining F a c ility  heating system  previously 

mentioned and the design and construction  o f a sys­
tem  to clean up liquid  w aste th a t m ay become acci­
dentally  contam inated; 2) establishm ent o f a new 
solid waste repository (such as th a t being considered 
a t Lyons, K a n .) ;  3) im provem ents in drainage of 
present w aste  burial grounds; 4) upgrading o f burial 
packaging procedures; 5) d rilling  o f w ells to define 
the geological structure  o f the area beneath the burial 
ground; 6) core hole drilling  below the burial ground 
to check fo r  evidence o f contam ination  below past, 
burial sites; 7) studies o f possible recycling o f w astes
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to low  rad ioactive concentrations; 8 ) installation o f  a 
sam pler on a disposal line running to a lo w -le v e l 
rad ioactive liqu id  w aste disposal well.

It is in the in terest o f assuring that these changes 
as planned a re  carried  out and, further, that a d irect 
liaison be established betw een  the State o f  Idaho and 
the N ationa l Reactor Testing Station that the Task 
Force strong ly  recom m ended the appointm ent o f  an 
advisory  com m ittee composed o f  qualified experts  in 
the field to m aintain a continuing check on the m an­
agem ent o f rad ioactive wastes at the National Reactor 
T estin g  Station.

Environmental Control Programs

W ater qua lity  standards are established by the 
D epartm ent o f  Health . A ir  qua lity  is under an A ir  
Q u a lity  Commission. W ithout any therm al p ow er 
plants in Idaho these groups a re  not much eirected 
by the g row in g  need fo r  e lectrica l pow er generation.

Th e  northern latitude and the high e levation  o f 
the Snake R iv e r  plain both contribute to a short 
g row in g  season fo r  much o f  the agricu ltural area in 
Idaho. T h ere fo re , the m ulti-use o f  the heated effluent 
from  nuclear plants, hot springs, etc., is o f serious 
interest in Idaho. Th is is a beneficial fo rm  o f e n v i­
ronm ental control ava ilab le  from  nuclear plants. O f 
the m arkets fo r  B T U ’s from  the low  grade steam in 
the W est few  couid com pare w ith  the benefits d e r iv ­
able from  a heated greenhouse on an Indian reser­
vation in Idaho. W ith  study and close econom ic 
scrutiny it m ight be shown that the benefits d erivab le  
from  in tensive horticu lture could m ore than pay the 
price o f installing a suboptimal nuclear pow er p lant 
in this region. Fu rther W IN B  studies could aid in 
gu id ing m em ber states o f  the redeem ing values o f 
suboptim al plants w ith  both econom ic and social 
value o f  using heated e fflu en t therefrom .

W h ile  w a te r  pollu tion  in Idaho is m inimal, strong 
public, governm ent and industry support has been 
shown fo r  program s designed to maintain or im prove 
the qu a lity  o f  the lakes, streams and rivers. The 
adverse efTect that the hydroe lectric  projects have 
h a d 'on m igra tin g fish  is lik e ly  to force an end to 
m ore hydro  p ro jects  in Idaho especia lly i f  the critica l 
n itrogen  supersaturation prob lem  is not solved.

Natural Resources

B eing the northernm ost state on the W estern 
slope o f  the R ocky M outains provides Idaho w ith  a 
preponderous amount o f runoff. The Snake R iv e r  
and the Salm on R iv e r  leave  Idaho at 738 feet above 
mean sea le ve l. T oge th er Idaho has m ore w a te r  
d ropp ing a grea ter distance than any other state in 
the nation. Th e  hydroe lec tr ic  potential o f  11,729 M W  
has on ly  been 16% realized. The 1965 Idaho L e g is ­
lature passed some w a te r  resource legislation  fo r  the 
state to plan, design and construct hydroelectric  
p ow er facilities. T h e  strong conservation m ovem ent 
o f the 70’s m ight v e r y  w e ll afTect the fu tu re o f this 
resource.

Th e  broad r iv e r  va lleys  are a k ey  resource. Idaho 
is th ird in the Pacific  Interm ountain Region on cash 
receipts from  agricu lture. T w ice  as much land is 
irr igab le  than is presently used. Agricu ltu re  is 
c lea rly  a grow th  industry in Idaho and w ill account 
for a grow in g  amount o f pow er fo r  irrigation  d e v e l­
opment.

T h e  m inerals in Idaho a re  o i national significance. 
The state ranks:

1st in s ilver m ining 
2nd in lead m ining 
3rd in zinc m ining

One o f the w o r ld ’s largest phosphate deposits is 
near Conda, Idaho. The state also has uranium and 
thorium  deposits although neither have attracted 
much com m ercial attention to date. The m ining 
em ploym ent has dropped 40% from  1950-1965 due 
to m echanization, depletion  o f reserves and fore ign  
com petition.

Power Needs and Resources

During 1970 the peak pow er needs in Idaho w ere  
s ligh tly  o ve r  1200 M.W. Th e  system  is expected  to 
g row  steadily w ith  a 16% population grow th  during 
the next decade and the continued irrigation  d e v e l­
opment. M anufacturing is also expected  to continue 
to g row  at a steaciy pace. Idaho has never been short 
o f e lectrica l p ow er due to the vast amount o f h yd ro ­
e lec tr ic  p ow er availab le. It  has become customary in 
Idaho to plan pow er resources on ly f iv e  (5 )  yeai-s in 
advance o f their need. Th is tim e span planning 
autom atically preclude nuclear pow er since site 
approval and plant construction cannot be readied in 
fiv e  years. Th e  Federal P o w er  Commission has now 
requested ten -yea r plans and tw en ty -yea r projections 
to re lie ve  this v e ry  problem . H ow ever, even  a 
tw en ty -y ea r  plan would probably not show a nuclear 
pow er plant in Idaho i f  on ly  1000 M W  plants are 
considered. I t  is conceivab le that suboptimal nuclear 
plants can be ju stified  at an ea rlie r date i f  m ultip le 
use w ith  agricu lture is considered.

Idaho constitutes i basic part o f the Pac ific  N orth ­
west p ow er supply and use. A  m ore in-depth re v iew  
o f the pacific  northwest p ow er supply system  is p re ­
sented in Append ix  F.

T h e  pow er generation  resources in Idaho are 
operated by ten organizations. A l l  are hydroelectric.
T h ey  include:

Idaho Power Co...............................     1,295.9 MW
Washington Water Power Co. ...................... 221.3
Utah Power and L ig h t ..................    —  101.3
U. S. Bureau of Reclamation __________  163.9
A ll Others < 7 )____________________________   09.0

T o ta l    1,871.4 MW

Idaho P o w e r  Co. has contracted fo r  h a lf o f the
1000 M W  to be produced b y  the B ridger No. 1 and 
No. 2 plants. These plants w ill be m inemouth coal- 
fired  plants located near Rock Springs, W yom ing. 
Th is w ill be the firs t e lectrica l generation using—  49
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fossil fuel by the Idaho P ow er  Co. These plants w ill 
be com pleted  in 1974.

Dosind Nuclear Developments

Idaho w elcom es new industries, nuclear and non­
nuclear, that are an asset to the State ’s environm ent. 
Idaho is especia lly  interested in prototype fusion 
plants and isotope enrichm ent fac ilities  to supple­
ment the testing, tra in ing and processing fac ilities  
now at the National Reactor Testing Station.

In an e ffo rt to g iv e  m ore attention to sp in -o ff 
activities, the business com m unity has form ed an 
Eastern Idaho N uclear Industrial Council.

Th e  G overnor o f  Idaho is anxious to obtain better 
data on the Idaho snowpack and plans to assist in the 
funding o f the installation  o f a prototype isotope 
snow gauge on Mt. Baldy in Sun V a lley  the w in ter  
o f 1971-72. The U SAE C  plans to build three (3 )  
field units and one base station. One field unit w ill go 
to Mt. Baldy and the base station w ili in itia lly  go  to 
the scientists at the N R TS . The location o f the other 
tw o field units has not been determ ined at this time. 
The technical details are g iven  in a booklet. Transac­
tions of the Isotopic Snow Gauge Information Meeting 
which was held in Sun V a lle y  on October 28, 1970.

T h e  most desired reactor project in Idaho in m any 
years is restoration o f a p ow er cyc le  on the M ateria ls 
Testin g Reactor. It  has been proposed that the M T R  
be renam ed the W estern  Beam Research Reactor, 
W B R R . in keep ing w ith a proposed new  role. The 
M TR  is w e ll equ ipped to perform  neutron beam 
research fo r  scientists throughout the w orld . The 
desire to see the M T R  operab le and ava ilab le  fo r  
experim enta l w ork  is backed by:

1. The Federation  of R ocky M ountain States.
2. The W estern  Conference o f the Council o f 

State Governm ents.
3. W estern G overnors Conference.
4. State o f Idaho
5. Associated W estern  Universities.
6. Idaho N uclear E nergy Commission.

A  current study is underw ay by tw o  scientists 
from  the U n ivers ity  o f U tah to iden tify  the M T R  as 
a National Neutron C en ter fo r  In terd isc ip linary 
Research. Th is study is scheduled to be com pleted 
before Ju ly 1, 1971.

W INB Assistance
1. T o  Idaho the M ateria ls Test Reactor is a base 

fo r local and regional scientists to make both basic 
and applied scientific contributions. A n y  assistance 
W IN B  can p rov ide  w ill help  to restore this va luab le 
nuclear tool to its r igh tfu l p lace in the scientific com ­
m unity o f the West.

2. The industrial d iversification  efforts in Idaho 
Falls and other com m unities adjacent to the N R T S  
have not been ab le to e ffe c t iv e ly  take advan tage o f 
sp in -o ff industries. W IN B  is requested to assist tho 
E IN IC  (Eastern  Idaho N uclear Industria l C ou n c il).

3. The predom inant typ e  o f reactor being bu ilt

in the W estern states is light w a te r  reactors. The 
increasing number o f these reactors has increased 
the im portance o f w a ter  reactor safety. W IN B  is en ­
couraged to take a position o f  supporting the need for 
w ater reactor sa fety  program s and in particu lar the 
L oss -o f-F lu id  Test. A  program  acceleration  should 
be considered.

4. L im itations o f uranium deposits in the U.S. 
and the possible problem  o f m eeting our g row in g  
pow er n eeds  w ith  plutonium  breeder reactors seems 
to m ake it prudent to occasionally rev iew  the status 
o f the thorium  cycle. Some basic in form ation  needed 
on the thorium  cyc le  was stopped when the M T R  was 
shut down. T o  perm it m ean ingfu l r e v iew  o f  the 
thorium  cyc le  and sim ilar long tern, needs, W IN B  
should encourage the A E C  to tem per its p riorities  to 
perm it a continuation o f funding on some basic re ­
search programs.

F .  N e v a d a

N evada is the fastest g row in g  state in the nation. 
From  275,000 citizens in 19G0, N evada  has grow n  to 
nearly  ,i ha lf m illion  and is expected  to exceed  one 
m illion  before  1980. The principal grow th  has been 
in Las Vegas and Reno but fu tu re grow th  w ou ld  
in vo lve  new  cities also.

Industrial developm ent is w elcom e in N evada. A  
nuclear industry serv ing N evada  and C a lifo rn ia  
would be desirable additions. One o f the tw o  licensed 
rad ioactive waste burial sites in the W est exists near 
Beatty, Nevada. Th is site, m anaged by  N uciear 
Engineering Co., is fenced, m aintained and appears 
to be an acceptable operation in a ll respects.

T h e  U.S. A tom ic  E nergy Com m ission ’s N evada  
Test Site, located 65 m iles northw est o f Las Vegas, 
is the nation ’s outdoor nuclear exp losives laboratory. 
The Test S ite  was established as the on -continen t 
p rov in g  grounds fo\ "apons developm ent testing. 
Its use has been expanded to include m any other 
program s, most o f them related to nuclear detona­
tions. Som e program s in vo lve  radiation studies which 
can be best conducted in a rem ote area.

The site was chosen a fte r  an intensive su rvey  o f 
many possible sites throughout the United States. It 
was determ ined that under carefu l control, this area 
could be used fo r re la tiv e ly  low  y ie ld  atm ospheric 
nuclear detonations w ith  safety. The site satisfies 
best the requ irem ents fo r a location in an area o f 
low  population density, good w eather conditions, 
G overnm ent-ow ned  land, accessible labor supply, 
and security.

S ince 1962, all weapons tests a t N TS  have been 
conducted underground. U nder the term s o f  the 
L im ited  Test Ban T rea ty  signed in M oscow  on 
August 5, 1963, on ly  underground tests are perm is­
sible. A  total o f 518 nuclear detonations have been 
announced by the United States. O f these. 405 have 
been conducted at the N evada Test S ite ; 230 since the 
L im ited  Test Ban Trea ty . Th e  A E C  has announced
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217 underground tests at the N T S  which have been 
designed to be contained. O f these, 17 released some 
radiation which was detectable outside the controlled 
G overnm ent area. The latest release was December 
ltl, 1970, and was detectab le in several o f the W estern 
states. A ll nucl tests at the Nevada Test site are 
conducted under v e .y  stringent controls to assure the 
health and safety o f w orkers on the test site and the 
public.

The developm ent o f nuclear exp losives fo r peace­
fu l uses is one o f  the m ajor projects at the NTS. 
Tests have been conducted to develop  technology for 
the use o f nuclear exp losives to stim ulate the produc­
tion o f natural gas from  deep ly buried, low  perm e­
a b ility  form ations; fo r excavation ; for in-situ leach­
ing o f  low  y ie ld  ores; and fo r possible use in ihe de­
velopm ent o f geotherm al power. The Plowshare 
P rogram  has conducted 25 tests at the N TS  and at 
other locations in the United States. The program  is 
conducted in cooperation w ith  am crican industry and 
other federa l and state governm ent agencies.

A d jacen t to the N TS  is the Nuclear Rocket D e­
velopm ent Station, NRDS. This operation has been 
funded jo in tly  by AE C  and N A S A  through the Space 
N uclear System s O ffice  (S N S O ). The principal 
contractors have included Westinghouse, Pan A m ,and 
EGG, C ata lytic Construction. Los A lam os Scientific 
Labora tory  ha; been a gu id ing influence on the p ro­
gram . The r  a-. N uclear Systems O ffice , SNSO, 
has been the ob ject o f gross budget cuts in recent 
years. The cut expected this year w ill provide for 
little  m ore than a caretaker action w aiting  fo r  a 
mission to use the fac ilities  fo r nuclear rocket 
testing. Technical and sa fety  success on the program  
has been outstanding. In total, o ve r  20 m illion ga l­
lons o f ligu id hydrogen have been used under test 
conditions in the past e igh t years w ithout a single 
lost-tim e accident.

T h e  nuclear rockets are being developed  to servo 
space exp loration  missions that are beyond the capa­
b ilities o f chem ical rockets. It is anticipated that 
efficiencies are obtainable w ith nuclear rockets that 
are tw ice  those attainable using the best chemical 
rocket engines. Nuclear rockets have been under test 
in N evada  since 1969. To  date, 22 experim ental re ­
actor and rocket tests have been conducted at the 
Nuclear Rocket D evelopm ent Station (N R D S ).

D uring fiscal yea r 1971, on ly the PEW EE 2 nu­
clear reactor was scheduled fo r testing. A s  funding 
perm its, a special critical assem bly w ill be tested. 
The assem bly is re ferred  to as a “ N uclear Furnace.”  
This assem bly is intended to perm it concentration o f 
the test program  on fuel elements. In the “ Furnace” 
the fu e l elem ents are read ily  replaced but the basic 
reactor assembly survives.

Th e  peak nuclear rocket pow er leve l ach ieved to 
date w as fo r  12 minutes in 1968 at 4100 M W  ( t ) .T h e  
longest test was fo r one hour in 1967 at 1100 M W (t ) .

During fiscal yea r 1971, it was planned to test 
PE W E E  2 at powers up to 260 M W  ( t )  fo r short

periods not to exceed tw o hours over a period o f one 
or tw o  months.

During testing, hydrogen is passed through the 
reactor core and heated to 4000° F. In the process a 
fraction  o f the fission products manage to escape 
through the fuel elem ent coatings and escape through 
the nozzle and are burned w ith  the hydrogen. Since 
the operating time is short, the total fission product 
release to the atmosphere each year is small. Scrub­
bers are being developed that w ill make the release 
even  smaller.

Because o f the nature o f  the testing and to insure 
public sa fety  in the even t o f an abnormal action, the 
tests are conducted on a rem ote part o f the Nevada 
desert about n inety m iles northwest o f Las Vegas. 
D uring the test fir in g  portion o f the program , rep re­
sentatives o f the A E C ’s Nevada Operations O ffice , 
the Southwest Radiological Health Laboratory, the 
U.S. Departm ent ot Com m erce A ir  Resource Lab o r­
a tory  and the Chief, Space Nuclear System s O ffic c - 
N evada  (S N S O -N ) m eet jo in tly  to insure that the 
testing is carried on in such a manner that assures 
that radiation exposures both on-site and o ff-s ite  
are as low  as practical and in any even t below  the 
Federa l Radiation  Council guidelines. The best con­
trol ava ilab le  to this group is to w a it fo r  favorab le  
m eteorologica l conditions and to be able to interrupt 
the tests should the w eather turn unfavorable. The 
panel has managed to keep releases w ith in  4 to 5%  o f 
the FRC  guidelines at the boundary o f the test area. 
Since the population outside the test area is sparse, 
it is un likely  that any individual received  even  that 
exposure. Tests are carried out under m eteorological 
conditions and forecasts most favorab le  fo r  m in i­
m izing any potential o ff-s ite  exposures. In all tests 
to date, releases beyond site boundaries have been 
substantially below  Federal Radiation Council gu ide­
lines.

P r io r  to the conduct o f a test series, a public 
announcement is made by SN SO -N . The Southwest 
Radiological Health Laboratory  (S W R H L ) provides 
the m onitoring program  at the site boundary.

Presence o f the large w ork  force in Nevada, 
trained in nuclear science, creates a potential fo r  
grow th  o f nuclear enterprises in the state.

T h e  Pub lic Serv ice  Commission has been g iven  
leg is la tive  au thority to rule on the siting o f pow er 
plants w hether fossil o r nuclear. T h ey  recognize that 
a balancing e ffo rt needs to be invested som ewhere in 
the state governm ent aijd that they could perform  
this function w e ll by conducting hearings prior to 
issuing certification. The authorizing' legislation, 
Senate B ill 287, is presented in Append ix  G.

Radiation Control Program

N evada m ay becom e an agreem ent state as ea rly  
as 1972. Funds fo r  en tering into this accord w ere  
in the 1971 G overn or ’s budget request P  $24,000/ 
y ea r and approved by the legislature.

The state does routine sam pling o f m ilk  and food.
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In  the even t o f  an accident, they would also sam ple 
the a ir  and w ater. T h ey  are prepared also to do some 
w h o le  body counting.

Presen tly  the E P A  does the rad io logical su rve il­
lance w ork  in Nevada. The same group m onitors the 
rad ioactive waste m anagem ent site near Beatty and 
plays a part in m onitoring the perim eter o f the A E C 's  
N evada  Test Station. The State Bureau o f E nviron ­
m ental Health has registered 1100 X -ra y  machines 
and has licensed 45 users o f radioactive isotopes.

Environmental Control Programs

Th e  State Bureau o f Environm ental Health con­
trols both a ir and w ater pollution. The M o jave  coal- 
fired  generators w ill be tough on both air qua lity  and 
w a ter quality. The first unit is in operation now. 
The second w ill  be in late 1972. The w ater qua lity  
is controlled in like m anner to other plants upstream 
on the Colorado (i.e. the plant is cooled by  a cooling 
tow er and the b low dow n w ater is drained o f f  into a 
seepage pond instead o f being returned to the C o lo r­
a d o ). Th is is an ex tra  consum ptive use but keeps 
from  increasing the concentration o f chlorides, su l­
fates and sodium.

A t  the N uclear Rocket D evelopm ent Station an 
ex tensive environm ental control program  has been 
underway since 1959. Both air sam pling and d irect 
radiation measurem ent equipm ent is posted three and 
fifty  m iles dow nw ind  from , the test stand. Data ac­
cumulated during the years o f operation have been 
factored  into the test planning. M eteoro logica l fo r e ­
casting around the site is now  v e ry  sophisticated.

The Southwest Radiologica l Health Labora tory . 
S W R H L , now part o f E PA , w ill a lert neighboring 
states if  it appears that they w ill be affected by a re ­
lease o f rad ioactiv ity  from  the site. The S W R H L  has 
an extensive radiological surveillance program . Th ey  
sam ple air, water, soil, vegetation , animals and m ilk. 
Th ey  w ork  in concert w ith  Bureau o f Radiological 
Health and the U.S. Public Health Service. A  re la ­
tionship w ith  W IN B  apparently is not yet established. 
The S W R H L  a lert system should be exam ined fo r 
app licab ility  o f W IN B  needs.

Natural Resources

H istorica lly  N evada has been famous fo r  its e x ­
tractive  m ining. A lthough m ining continues to be a 
healthy industry in Nevada, automation has decreased 
em ploym ent in this field.

The new  N evada has an im age o f vacationland. 
Las Vegas continues to be an active convention center. 
In addition, ski resorts are being established near 
Reno and other scenic parts o f the state. The clean 
a ir and open spaces w ill keep the state popular fo r  
sportsmen fo r  decades.

Th e  Colorado is the on ly r iv e r  that flow s  through 
the state. O ther rivers  f lo w  into the state and sink 
into the G reat Basin. In W h ite  P ine County there 
are huge deposits o f copper that are v ir tu a lly  un­
tapped. A  large underground w a ter  supp’ y  is re ­

ported to ex ist in the area. A  new 238 K V  transm is­
sion line w ill be the first e lectrica l pow er ava ilab le  
to the area. Previously, the nearest high vo ltage  line 
had been in E lko about 100 m iles north. W ith  pow er 
generation  and pumped w a ter  in the region, the 
copper resources m ight be better utilized.

Geotherm al fields ex ist in a number o f places in 
Nevada. W ith  passage o f the B ib le  B ill in 1970, 
exp loration  and utilization  o f these fields has been 
stirr lated. One field 70 m iles east o f Reno is now 
being utilized. W here com binations o f hot rock fo rm ­
ations are found downstream  from  underground 
w ater supplies electrica l p ow er can be established 
in parts o f Nevada fo r  creating new  m ining ventures.

Power Needs and Resources

N evada ’s p ow er needs are expanding rap id ly  w ith  
the rise in the state’s population. The load grow th  
rate is expected  to be at least 8(1 /year. A lthough 
H oover Dam is w ith in  N evada, on ly a fraction  o f the 
p ow er is le ft  in N evada— most is sent to Californ ia. 
The princip le pow er loads (R en o  and Las V egas ) are 

near the state borders thus are v e ry  in vo lved  in in ter­
state p ow er sharing. Besides the new  M ohave P ow er  
P lant, other 'fossil fu eled  plants are planned fo r  
A r ro w  Canyon (northeast o f  M ead ) and neat Y e r -  
ington on the W a lk er R iver. Th is site had previously 
been considered as a nuclear plant site. The N evada 
P ow er  Com pany owns not on ly  a share o f the M ohave 
p lant but also owns a share o f the Four Corners 
plant near Page, A rizona. B y  1973 N evada P ow er  
w ill be able to produce 1000 M W  and S ierra Pacific 
Co. about 800 M W .

G eotherm al pow er enhancem ent using P low share 
techniques could be a natural fo r  Nevada. The state 
has:

1. A  scarcity o f  transmission lines and on ly a 
fe w  penetrations from  the south, w est and 
north. Thus much o f the state is w ithout 
e lectrica l p ow er and needs generation  capa­
bilities.

2. Considerable geotherm al fields are known to 
ex ist in m any parts o f the state.

3. Th e  citizens and the state governm ent are 
fam ilia r w ith  underground nuclear detona­
tions.

4. M any o f  the areas o f  the state that reed  new  
p ow er generation  are adequately rem ote to 
perm it sizeable underground detonations.

The fourth  point is im portant to econom ic rea li­
zation o f geotherm al pow er. A  small device is nearly  
as expensive as a la rge  device. W here consi 'rab ly  
m ore rubble can be created w ith  a large dev ice  at 
n early  the same costs, the econom ics fa vo r the largest 
dev ice  that is acceptable b y  seism ic standards. Th e  
compound benefit o f m u ltip le  shots is not y e t  proven. 
I t  is possible that a series o f  sm all devices can ade­
quately  serve the p ow er needs o f a region fo r  m any 
years. A  conceptual illustration  o f a geotherm al 
heat recovery  system  is shown in figu re  20. Capacity 
o f such systems w ou ld  probab ly  range from  100 to
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500 M W  (e ) .  The turbine and generator w ou ld  most 
lik e ly  be m oved by railroad track rad ia lly  out from  
the h igh  seism ic shock zone during detonations. 
Th e  principal advantage o f geotherm al pow er is the 
lack o f fuel cost. The B ib le  B ill provides leasing o f 
federa l lands fo r  this purpose but does stipulate a 
15',' roya lty  charge on pow er sales. The fu ll exten t 
o f N evada 's geotherm al potentia l w il l  p robably not 
be known fo r severa l years.

Copper ore leaching is s im ilar to tapping geo ­
therm al heat. Th e  principal d ifference is that sulfuric 
acid is poured on the rubble instead o f w ater and the 
product is copper su lfate instead o f steam.

Desired Nuclear Developments

Continued funding o f the activ ities  at the Nevada 
Test Station and the N uclear Rocket D evelopm ent 
Station are the m ost significant needs fo r  continued 
nuclear activ ities  in Nevada. Even though the nuclear 
rocket program  has no im m ediate mission, a p ro ­
gram m atic in terruption could have long-range adverse 
effects on this nation ’s most prestigious program —  
Space Exploration. Continued developm ent even  on a 
lim ited  scale would perm it retention  o f a rare blend 
o f aerospace and nuclear scientists w ith  10 years o f 
successful experiences.

The fac ilities  at both N T S  and N R D S  should also 
be useful fo r  assisting A E C  program s in which 
shielded cells are needed. The hot cells at N R D S  are 
elaborate enough to take a fu ll scale N erva  engine
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Figure 20

and reduce it to m etallograph ic specimens. The in­
vestm ents ex isting  at N R D S  (i.e. sectioning and 
m eta llograph ic fa c ilit ies ) could aid the fast breeder 
reactor program .

The la rge  cells could be used to test simulated 
recovery  systems fo r  shipping accidents. The NRD S 
has been co llecting rem ote controlled equipm ent from  
various A E C  program s and has developed expertise 
in this area. F igu re  21 is an exam ple o f a versatile  
rem otely  controlled  tool developed  at NRDS. This 
tool has been dubbed S A M . S A M  could be easily 
flow n  to the scene o f a shipping accident. The class 
o f accident in w hich such equipm ent m ight be needed 
is one in w h ich  em ergency squads cannot approach 
the radiation source— such as Co-60 or spent fuel. 
Com parable equipm ent is not believed  to exist a n y ­
w here  in the U.S.

T h e  Thresher incident has prom pted the U.S. 
N avy  to better prepare in advance fo r  credib le acci­
dents. T im e requ ired  to develop  recovery  equipm ent 
a fter a spent fuel shipping accident m ay unneces­
sarily  prolong the cleanup and decontam ination fo r  
months or even  years.

O 'h e r  nuclear developm ents desired in Nevada 
include:

1. D evelopm ent o f satellite industries fo r  the 
W est Coast nuclear pow er plants— such as 
fu e l reprocessing and rad ioactive waste m an­
agement.
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was detonated. Since then, N ew  M exico  has been a 
leader in scientific and technical research. S ixteen  
m ajor research and scientific centers provide a p ro­
fessional environm ent in the nuclear, electron ics and 
aerospace fields. The post-w ar federa l funding in 
N ew  M exico  has created a v igorous and continuing 
econom y.

The population o f N ew  M ex ico  has grow n from
951,000 in I960 to 1,010,000 in 1970, a rate o f 0.0% 
O ver the next decade a grow th  o f 15';,' is forecast by 
some state leaders. Success in a ttracting pollu tion- 
free  industries to the technologically orientated state 
has provided  a grow ing job  m arket in an unspoiled 
part o f the West.

T yp ica l o f the nuclear oriented industries in N ew  
M ex ico  are:

Sandia Laboratories— a governm ent-ow ned , com ­
pany-operated  laboratory to p rov ide  non-nuclear 
hardw are to weapons laboratories such as Los A lam os 
Scientific Laboratory  and the Law rence Radiation 
Laboratory. Sandia is the largest c iv ilian  em p loyer 
in N ew  M exico  w ith  7,000 employes.

Los A lam os Scientific Labora tory— a governm ent- 
owned laboratory operated by the U n ivers ity  o f C a li­
fornia. The laboratory is engaged in research on nu­
c lear devices, biophysics, nuclear rocket developm ent 
and cu rren tly  is the site o f a new meson accelerator. 
The laboratory em ploys about 4,000, one-th ird  o f 
which are scientists and engineers.

Love lace  Foundation fo r M edical Education and

N u clear pow er p lant when needed to meet 
dom estic p ow er needs and export potential 
(p rob ab ly  in the ’80’s ).
A  dem onstration that P low share-G eotherm al 
is an economic, safe and useful source o f pow er 
generation.

W IN ? Assistance
T o  secure the nuclear fu ture o f Nevada, it is d e ­

sired fo r  W IN B  to:
1. Exam ine the AE C  fa c ility  needs to determ ine 

i f  the N R D S  fac ilities  can be u tilized and maintained. 

(R e f :  R em ote System s Top ica l M eeting in Idaho 
Fa lls  on Exam ination o f Fast Reactor Fuels 1908).

2. Exam ine A E C ’s state o f preparedness for 
coping w ith  serious shipping accidents. D eterm ine 
w hat rem ote equipm ent would be needed, w hat is 
ava ilab le  and w ho has au thority  fo r its use.

3. Encourage the AE C  to continue developm ent 
o f cleaner nuclear devices fo r  P low share applications 
such as geotherm al. The A E C  s.iould also be en ­
couraged to dem onstrate the benefits derivab le  from  
m ultip le detonations in the same rock form ation.

4. Exam ine the schedule fo r future needs related 
to fuel reprocessing and radioactive waste m anage­
ment.

G . N e w  M e x i c o

The N uclear A g e  was born in N ew  M exico  on 
Ju ly  16, 1945, w ith  the w o r ld ’s first atom ic device

Figure 21

NRDS M OBILE CO NTRO L U N IT
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Research— a research and teaching institution con­
cerned w ith  radiation effects on anim als and humans.

U S A F  W eapons Labora tory— the focal point o f 
A ir  Force nuclear technology. The laboratory and 
die Special W eapons C enter are m ajor portions o f 
d ie K irk lan d  AFB .

E nvirco— designers and m anufacturers o f lam inar 
ilow clean benches, clean rooms, etc. Th is com pany 
is a sp in -o ff industry from  Sandia and serves an 
international market.

E berline Instrum ent Corporation— designers and 
m anufacturers o f specialized radiation detection 
instruments p rov id in g  com prehensive lield and la ­
boratory services. Eberline contracts to p rov ide  
safety assurance around radiation sources fo r both 
public and p riva te  agencies.

E nergy  Conversion Systems, Inc.— designers and 
m anufacturers o f heat pipes (m eta l tubes that are 
equipped in terna lly  to p rov ide  axia l heat flow  w ith  
p ractica lly  no tem perature grad ien t). Heat pipes 
w ere invented at the Los A lam os Scientific L ab o r­
atory.

S im ila r non-pollu ting industries are v igorously  
sought including an expanded tourist industry.

The clean a ir  o f N ew  M ex ico  is now being th rea t­
ened— much to the chagrin  o f m any that w ere a t­
tracted to the state’s blue skies and distant horizons. 
The new  threat is from  the burning o f coal in gross 
quantities in the northwest corner o f the state. Smoke 
from  the Four Corners area has been reported to be 
a prob lem  even  at the Sacram ento Peak O bservatory 
nearly 300 m iles distant d iagonally  across the state. 
There are t iv e  coa l-fired  units in operation now and 
three m ore scheduled. Abou t 150 m iles west, near 
Page, A rizona, another strip m ine is scheduled to 
fuel a m inem outh p lant and 12 m iles north o f Lake 
Pow ell (on  the K a ip a row itz  P lateau in Southern 
U tah ) s till another. These plants w ere  discussed in 
more detail in the section G row th  Patterns in the 
West. The point to be m ade here is that m ore than 
adequate pow er generation  is ava ilab le  in N ew  
M exico  by v irtu e  o f the coal deposits on the N ava jo  
Indian Reservation  in the northwest corner o f the 
rtate. And that w ith  the sm all fraction  o f generation 
a lready installed in the Four Corners area the popu­
lous o f the state is i 'read y  disquieted. N ew  a ir  
quality  standards may be enacted to tighten a ir  
quality  more. A lread y  $4 m illion  o f the latest p lant 
cost o f  $70 m illion  w ere  invested in a ir  qua lity  
equipment.

Radiation Control Program

N ew  M exico  is not yet. an A greem en t state. En­
abling legislation  was signed on A p r il 13, 1971. The 
radiation control s ta ff a lready has considerable com ­
petence. Th e ir  m any years w ith  uranium  m ining 
surveillance has earned the s ta ff a good understand­
ing o f how  the behavior o f  m iners affects the amount 
o f inhalation and ingestion o f radon and its daughters.

The state supplies data to the U.S. Pub lic  H ealth

S erv ice  for the ep idem iologica l study on uranium 
miners. Th is study is centered in Salt Lake C ity  and 
invo lves  W yom ing, C olorado and Utah m iners also. 
The mines in N ew  M exico  are under the surveillance 
o f the State M ine Inspectors O ffice . The M ine In ­
spector has a tw o-m an s ta ff that makes measure­
ments. A irborne contam ination at w ork ing stations 
are the principal measurements. The concentration 
is expressed in terms o f w ork ing levels. Using pres­
ent techniques, the precision o f the measurement is
0.25 and variations w ith in  the mines are even  greater. 
The U.S. Bureau o f M ines current standard o f 12 

w ork ing level months/year is being challenged by the 
Federal Radiation Council which is recom m ending
4.0 w ork ing leve l months/year. Currently, most o f 
the W estern states are w ork ing w ith d iffe ren t stand­
ards. Federal ru ling on the 4.0 w ork ing level months/ 
yea r was due to be e ffec tive  January 1, 1971, but was 
postponed. W IN B  should take a position on this 
v ita l health issue.

Most m iners w ork  u n der-contract rather than as 
em ployes. T h e ir  pay depends on progress measured 
in footage and grade. Som e m iners can earn 
$25,000/year i f  they are not encum bered w ith  resp i­
rators etc. Th ere fo re  the principal w ay  o f reducing 
exposure is w ith  ven tila tion  techniques. Considerable 
variation  in ven tila tion  provisions ex ist among com ­
panies and between states. For some companies 
considerable expense is yet to be incurred to p rov ide  
adequate ventilation . It  would seem that some com ­
panies would aw a it a determ ination o f the standards 
before they install any new  ventilation  equipm ent. 
There fore , exped iency in setting a new  standard is 
important.

D evelopm ent o f resp iratory protection  equipm ent 
has been started at the N .M .Dakota mine facilities. 
M ore  developm ent should be conducted, and on a 
p r io r ity  schedule.

Environmental Control Programs

Conservation groups are popular in N ew  M exico. 
One o f their recent targets is coal burning in the 
Four Corners area. Both  a ir  and w ater qua lity  con­
trol in the state ore under the Board o f Health and 
Social Services. The Board regulates both particu late 
em ission and su lfur ox ide  concentrations. Even 
though the coal is 20% ash, the particu late emission 
appears controllable, w ith  hot-side electrostatic p re ­
cipitators, to 99.5%. B y  the fa ll o f 1971, flyash com ­
p liance is expected  on units -1, -2 and -3; by 1973, 
on units -4 and -5.

Su lfu r oxides are lim ited  to 0.03 ppm (tested  as 
su lfu r d iox id e ) as the annual geom etric  mean and
0.14 ppm  as the 24-hour average. Even though the 
coal is “ low -su lfu r” , the 5 to 10 m illion  tons/year o f 
coal burning in that corner o f the state m ay press 
this lim it. The m erit o f  the low  su lfur lim it is ques­
tioned by a Los A n ge les  consultant w ho w itnesses a 
portion  o f the 10 m illion  people in the South Coast 
Basin en joy in g  a healthy life  w ith  at least that much
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su lfur d iox ide regu larly . H e is reported to be lieve  
that even  5 ppm is not unhealthy. Since sources o f 
su lfur d iox ide w ou ld  en ter N ew  M exico  from  coal- 
burning plants in A rizon a  and possibly Utah also, 
the Board o f H ealth  and Social Services is attem pting 
to have the fed era l governm en t consider the Four 
Corners area a Federa l A ir  Q uality  Region. The 
capacity, o f the region to rece ive  an “ acceptab le" 
amount o f gaseous and particu late pollutants w ill 
p robably take years to determ ine. There fore , the 
nuclear/coal p ow er p lant m ix  in the Southwest w ill 
rem ain a m atter o f con jecture fo r  several years.

Natural Resources

About one-fou rth  o f N ew  M ex ico  is mountainous 
and forested. The northern ha lf o f the state is a 
popular recreation area and the southern h a lf a p ro ­
ductive agricu ltu ra l area w ith  severa l federa l rec la ­
mation projects.

E xtractive  m in ing accounts fo r  a m ajor share o f 
the state’s export com m odities. O il and gas are p ro­
duced in  the southwest corner o f the state and coal 
in the northwest corner. U ntil recently, natural gas 
was used to produce 98% o f the electrica l p ow er 
production in the state. Coal is now  replacing gas to 
m eet the new  electrica l generation  needs.

N ew  M ex ico  has trad itiona lly  produced o ver  ha lf 
o f  the uranium ore m ined in the U.S. The ore is 
high grade and is located in Valencia and M cK in ley  
counties near Grants, N e w  M exico. The current 
uranium production utilizes over 880 miners. S trip  
m ining is most common.

Power Loads and Resources

The princip le u tility  in N ew  M exico  is Pub lic 
Serv ice  Co. o f N ew  M exico. The com pany is in ­
vestor-ow ned  w hich enables it to easily en ter into 
contracts w ith  other p riva te  u tilities in the W est 
such as A rizon a  Pub lic  S erv ice  Co. A rizona  Public 
Serv ice  Co. is the ow n er o f  the firs t three coa l-fired  
units in the northwest corner o f N ew  M exico. The 
largest generating plants to be built in N ew  M ex ico  
are a pair o f 755 M W  coa l-fired  plants at Four 
Corners. These two plants w ill be equipped w ith  
hQt-side electrostatic precip itators guaranteed to re ­
m ove 99.5%- o f the flyash  even  on low  su lfur fuels. 
These tw o plants are ow ned by:

A rizona  Pu b lic  S erv ice  Co.
Tucson Gas & E lectric  
Salt R iv e r  P o w er  D istrict 
El Paso E lectric 
Southern Calif. Edicon, and 
Pu b lic  Serv ice  Co. o f N ew  M ex ico

O f the 1500 M W  from  this pair o f plants, P. S. Co. 
o f N ew  M ex ico  w ill obtam  200 M W ; A rizona  Public 
Serv ice  Co., 225 M W ; and Southern Calif. Edison, 
768 M W .

Later, by 1976, Pub lic  S erv ice  Co. o f N ew  M exico  
w ill share w ith  Tucson Gas & E lectric h a lf o f another

pair o f  plants totalii g  660 M W .
Th is active construction schedule w ill easily  m eet 

the grow th  needs o f P. S. Co. o f N ew  M ex ico— even  
though the grow th  rate w ill  be h igher than the 
national average o f 6.9%. The average  annual load 
g row th  o ve r  recent periods is

1960-1964 ...........................................  12%
1964-1965 .............................................  10%
1966-1970 ............................................  7.8%

T h e  sum m er peak in 1970 o f 403,000 M W  was 
eas ily  met. Industria l d evelopm en t in N ew  M ex ico  
w ill not be s tifled  fo r  lack o f  e lectrica l generation  
capabilities.

The N ew  M ex ico  Pub lic  Serv ice  Commission, 
PSC , issues certificates o f  Pub lic  Conven ience and 
Necessity fo r  the construction o f generation  facilities  
that belong to N ew  M ex ico  p r iva te  utilities. In keep ­
ing w ith  recom m endations o f the National Associa­
tion o f R egu la tory  U t ility  Commissioners, the PSC  is 
encouraging enactm ent o f  SB 323. Th is b ill would 
p rov ide  fo r  environm ental judgm ent to be a factor in 
p lant siting approval. A  copy o f  the N A R U C  resolu­
tion is presented as A p p en d ix  A . Even though the 
PS C  is aw are  that special expertise is needed to make 
environm enta l judgm ents, they fee l that they can call 
on other state agencies to m ake the determ inations. 
It is lik e ly  that passage o f SB  323 w ould p recip itate 
another b ill s im ilar to W ash ington ’s SB 49 that would 
fo rm  a P o w e r  P lan t S itin g  Council to m ake a form al 
environm enta l determ ination  on beha lf o f the state.

W ithout need fo r  a nuclear p lant in N ew  M ex ico  
fo r  20 to 30 years, the siting problem s are restricted 
to other therm al plants. W ithout ju risd iction  o ve r  
ou t-o f-s ta te  utilities, it is not clear how  PSC  can en ­
force environm ental judgm ents un iform ly. It  appears 
that a ir  and w ater standards, and en forcem ent th ereo f 
by the Board o f H ealth  and Social Services, w ill be 
the gu id ing influence in p ow er plant siting and opera­
tion in the near fu tu re o f N ew  M exico.

Desired Nuclear Developments

A  continuation o f the federa l establishm ent in 
N ew  M ex ico  is desired to p rov ide  the base e c o n o m y .  
Spinoff industries such as Envirco, E berline Instru ­
ments and E nergy Conversion  System s arc desired to 
p rov ide  grow th  industries.

P rov id in g  the a ir  qu a lity  degradation  at Four 
Corners does not becom e too severe, nuclear p ow er 
plants w ill not be needed in N ew  M ex ico  fo r  20 to 30 
years. Th ere  is some thought that the first nuclear 
plant fo r  N ew  M ex ico  w ill be a breeder reactor.

El Paso E lectric  is reported ly  in terested in consid­
ering a nuclear p ow er p lant fo r  the ir next system  
addition. I f  s iting in Texas or Oklahom a is a p rob ­
lem  during the n ext 10 to 20 years, N ew  M ex ico  could 
be chosen. Th is w ou ld  be considered a desirab le in ­
dustry addition  p rov id in g  it met the health  standards 
o f the state.

Th e  U n ivers ity  o f N ew  M exico  M edica l School and
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Graduate School both have outstanding nuclear p ro ­
grams. The m edical school curriculum  fo r  train ing 
nuclear technicians is the first to be approved by the 
Am erican  M edica l Association 's C om m ittee on cu rric­
ulum. Th e  state is m aking an ove rt e ffo rt to remain 
a leader in the field  o f nuclear education.

W INB Assistar-e

1. Th ere  appears; to be m argin  fo r  considerable 
im provem ent on resp iratory protection  fo r  uranium 
miners. W IN B  should encourage the expenditure o f 
federal research funds to understanding and con tro l­
ling aerosols that ca rry  radon and its daughter p rod ­
ucts, the engin eerin g o f  resp iratory protection  equ ip ­
ment, etc.

2. Th e  graduate program  at the U n ivers ity  o f N ew  
M exico  has an insatiable th irst fo r  technical problem s 
to tackle fo r  the subjects o f theses. W IN B  identifica­
tion is desired o f  practical nuclear-orien ted  problem s 
needing study.

3. A  system  fo r  stim ulating the spinoff o f  indus­
tries from  the fed era l establishm ent is sought by the 
Departm ent o f D evelopm ent. Th e  success o f such in ­
dustries is proven  in N ew  M ex ico  but the abundance 
is not y e t  enough to stab ilize the c iv ilian  economy. 
The D epartm ent o f  D evelopm ent also wants to be kept 
advised o f  potentia l new  nuclear industries seeking 
a location.

4. Assistance by W IN B  is desired to help  the Pu b ­
lic S erv ice  Com m ission deve lop  pow er p lant siting 
legislation.

H . O r e g o n

The state o f  O regon  had an ea rly  start on e le c tr i­
cal p ow er generation  and distribution. The first h ydro­
electric  p lant was bu ilt near Portland  in 1888. In 
188!) the w o r ld ’s first d irect-cu rren t long-distance 
transmission line was in use to transm it p ow er from  
Oregon C ity  to Portland. A  yea r la ter the equ ipm ent 
was converted  to a lternatin g-cu rren t and becam e the 
country ’s first long-distar.ce a lternating-cu rren t trans­
m itter. In 1970 the emphasis was back to d irect- 
current. On August 25, 1970, Secretary  H ickel o f the 
Departm ent o f  In te r io r  dedicated the longest d irect- 
current transmission lin e  in the w orld . Th is  lin e  is 

750 K V  and crosses O regon  as it  stretches from  the 
Colum bia R iv e r  to Los Angeles. Th is reg iona l in tertie  
helps to satis fy  O regon ’s peak p ow er needs in the 
w in ter and the sum m er peak in Southern C aliforn ia .

O regon  has not m aintained its leadership on e lec ­
tric p ow er production but instead has succumbed to 
the federa l in itia tive  to dam the Colum bia. The 
pow er production w ith in  O regon is no longer enough 
to m eet even  the dom estic needs o f its citizens. In ­
dustrial loads are h eav ily  dependent on fed era l pow er 
projects. The fed era l p ow er rates have helped to 
foster industry in the region. T h e  residents o f O re ­
gon have also becom e accustomed to the low  price 
e lectrica l pow er. In fact, the individual Oregonians

use m ore than tw ice  as much electrica l pow er fo r  
dom estic purposes as the average Am erican. In the 
next tw en ty  years dom estic use per capita is expected 
to n early  double again. The high use o f  electrical 
p ow er in O regon  is due in part to the expense o f 
a ltern a tive  fuels. O regon must im port both natural 
gas and oil.

G eograph ica lly  Oregon is a state o f topographical 
contrast. F rom  east to west is found an arid  desert, 
the Cascade Mountains, the W illam ette  V a lley , the 
Coast Range and the coast. The ocean along the 
O regon Coast is norm ally  between 50-55°F  through­
out the yea r w h ich  helps to create a m ild clim ate in 
the western  part o f the state. The coastal range has 
a high ra in fa ll but is m ore fa vo rab le  fo r  steelhead 
propagation  than fo r  hydroelectric  p ow er generation. 
The W illam ette  V a lley , w ith  Portland  at the north 
end, houses 70% o f the Oregonians. The Cascade 
Range is a recreation  center and the scene o f many 
m ulti-purpose hydroelectric  projects. East o f the 
Cascades is a vast plateau ranging from  a fe w  hun­
dred fe e t e leva tion  along the Colum bia R iv e r  on the 
north and 2000 fee t a long the Snake R iv e r  on the 
east to 4000 fe e t near the Cascades.

As the Colum bia R iv e r  leaves Oregon and enters 
tho ocean, it has an average stream flow  o f 196 m il­
lion  a c re -fe e t (175 b illion  gallons per d a y ). In 
stream flow , the Colum bia is second on ly  to the M is­
sissippi. The r iv e r  is used to convert the in terior 
arid  lands o f W ashington and Oregon  into h igh ly 
productive crop land. The hydroelectric  projects on 
the Colum bia perm it slack w a ter navigation  along 
the fu ll northern border o f Oregon.

W ater  is the p rim ary  resource not on ly  fo r  the 
production o f e lec tr ic ity  and navigation  but also fo r 
com m ercia l fishing and recreation. The com m ercial 
fish ing in O regon  is o ver  a $23 m illion  industry. The 
tourist industry in 1970 amounted to o ver  $250 m il­
lion. B y  1985 em ploym en t in the tourist industry 
in the N orth w est is expected  to exceed  both the 
forest and agricu ltu ra l industries.

Radiation Control Program

Oregon  becam e an A greem en t State on Ju ly 1, 
1965. Th e  Radiation  Control s ta ff continues to grow  
and strengthen its control o f  radiation w ith in  the 
state. D uring the next biennium, $325,000 w ill be 
ava ilab le  to a 'a f f  o f 7 Vi professionals and 2 Vi sec­
retaries.

The Radiation  Control P rogram  is under the 
State Board o f  Health. Th ere  is ava ilab le  to the 
Radiation  Control staff a Radiation  A d v iso rv  Com ­
m ittee composed o f:

2 —  m edical doctors 
2 —  radiologists 
1 —  pathologist 
1 —  physicist, and 

.3 —  industrial representatives

In addition  a Radioisotope Panel is ava ilab le
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which is composed p rim arily  o f m edical doctors. 
The Panel assists in determ ination o f acceptable 
isotope uses fo r  m edical applications.

One e ffo r t  that w ill  be undertaken during the 
next tw o  years is establishm ent o f a system  fo r reg ­
istering operators o f X - ra y  and fluoroscopic equ ip ­
ment. I i  the federa l HB-1013 is passed, this task w ill 
be g rea tly  sim plified .

N ine Oregon counties u tilize  the Colum bia R iv e r  
a fte r  it leaves the A E C ’s H an ford  Reservation . Iso­
tope releases from  H anford  have been charted o ver  
the past e leven  years. In addition Zn-65 releases 
are measurable a long the en tire  Oregon coast. A l ­
though no danger is known to exist, this is an in ter­
state m atter o f special concern to Oregon. The Snake 
R iver, w h ich  accepts w a ter from  the aqu ife r under 
the A E C ’s Idaho site, is a potentia l threat also but it 
too does not represent a danger at this time. Oregon 
has a vested interest in the activ ities  at each o f the 
A E C  sites.

The H anford  Reservation  is known to be attract­
ing nuclear industries o f a ll types. W hen another 
fu e l reprocessing plant is added, m onitoring stations 
in northeast O regon  should be expected  due, in part, 
to the predom inant northeast w ind.

The Radiation  Control S ta ff is w ork in g  w ith  the 
W ashington Departm ent o f E co logy to establish a p ro ­
gram  fo r  rad io logica l m on itoring on both sides o f the 
Colum bia R iv e r  around the T ro jan  Plant.

Environmental Control Programs

Both a ir  and w a ter qua lity  control is en forced  by  
the Environm ental qu a lity  Commission. Th is C om ­
mission is cu rren tly  composed 01 f iv e  citizens w ho 
m eet on a m onth ly basis. The Commission has a 
professional sta ff, the Departm ent o f Environm ental 
Q uality, DEQ. The DEQ is the fastest grow in g  d e ­
partm ent in O regon  governm ent.

In O regon the opportun ity exists to save m any 
lakes, streams and rivers be fo re  their pollution to l­
erance is exceeded. Thus the Departm ent is funded, 
to (he exten t necessary to stop any fu rth er d eg rad a ­
tion. The Departm ent also recognizes the need fo r  
adequate e lectrica l p ow er to execute environm ental 
control program s. Th ere fo re , nuclear p ow er plants 
in O regon are partia lly  ju stified  fo r  environm ental 
reasons. O ther nuclear activ ities  such as fu el re ­
processing plants w ou ld  encounter some stiff resist­
ance in Oregon. Even establishm ent o f a rem ote 
central location fo r  rad ioactive waste m anagem ent 
has been thw arted  in one part o f the state.

T o  date litt le  has been done in O regon to m onitor 
pollu tion  using rad ioactive sources. Tt is doubtfu l 
that isotopes in any fo rm  w ill be gen era lly  w elcom ed 
in Oregon until a la rger segm ent o f the public has 
an opportunity to become better inform ed.

Natural Resources

Oregon itse lf is a natural resource to the nation. 
Much tim e and e ffo r t  is spent try in g  to preserve the

western  end o f  the Oregon T ra il. Much o f the state 
is mountainous and forested. The lakes, streams and 
r ive rs  are genera lly  clear. The forests arc harvested 
on a sustaining y ie ld  basis w ith  much o f the wood 
go ing into p lyw ood. Th e  pulp and paper activities 
u tiliz ing  sawdust are strong and grow ing.

One o f O regon ’s most prized resources is its stock 
o f anadromous fish. Both sport and com m ercial fish ­
ing is rated as good. Crabs and shrimp are harvested 
also.

There  is no com m ercial production o f fossil fuels 
in the state. A  h eavy runoff in the N orthw est has 
sustained O regon ’s energy  needs to date. One urani­
um m ine operated in Lake  County several years ago.

The state is w e ll suited fo r agricu ltural produc­
tion and tourism. Im proved  irrigation  techniques and 
frost protection  using heated e fflu en t are revo lu ­
tion izing fa rm  production in Oregon. Emphasis on 
the pristine environm ent is having a sim ilar strong 
in fluence on the state’s tourist industry.

Power Needs and Resources

Oregon residents are h igh ly  dependent on e lec­
trica l p ow er to meet their da ily  needs. O ver 20% 
o f the homes are heated e lectrica lly . O ver ha lf o f 
the homes are equipped w ith  e lectric  w a ter heaters, 
e lectric  stoves and autom atic dishwashers. A  third 
o f the homes have e lectric  clothes dryers. In 1970 
dom estic use in Oregon was about 14,000 m illion 
K W -H R . B y 1980 dom estic use w ill amount to about
23,000 m illion  K W -H R .

Com m ercial loads in Oregon are t ow ing faster 
than dom estic uses. The mechanization o f the lum ber 
and paper industries plus the environm ental controls 
bu ilt into m odern shopping centers are m aking rapid 
load expansion. The 6,000 m illion  K W -H R  load w ill 
g row  to about 12,000 K W -H R  by 1980.

Industrial loads are expected  to continue to g row  
in O regon despite the expected  increases in power 
rates. The largest grow th  rate w ill be associated 
w ith  pumped irrigation  o f p reviously  m arginal d ry ­
land farms. The 1965 irrigation  use o f 417 m illion 
K W -H R  is expected  to g row  to 4500 m illion  K W -H R  
by  1985. Th e  basic industrial p ow er user in the area 
(eloctroprocess m eta ls) is expected  to g row  from  
28,586 m illion  K W -H R  in 1970 to 46,682 m illion  
K W -H R  in 1980 as shown in Append ix  F.

E lectrica l p ow er is a v ita l com m odity in Oregon. 
H ow ever, the fu ture a va ila o ility  o f adequate e lec­
trical p ow er is not assured. The B onneville  P ow er 
Adm in istration  (B P A )  m arkets over half o f the 
pow er generated in the Northw est. B P A  has a p re fe r­
ence system  which is u tilized  when insufficient 
p ow er is generated. Th e  p rio r ity  system is:

F irst —  Public U tilities  
Second —  P riva te  U tilities  
Th ird  —  In terruptib le  p ow er customers 

(g en era lly  industria l)

Since O regon is served predom inantly by priva te
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TRO JAN NUCLEAR PO W ER PLAN T
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utilities and is h igh ly  dependent on the federa l gen ­
era ting system, the state is in a vu lnerab le  position 
unless new  generating systems are bu ilt on schedule.

Portland General E lectric  Co. together w ith  Eu­
gene W ater and E lectric Board and Pac ific  P o w er  & 
L ig h t Co. have in itiated  construction on the 1130 
M W (e )  T ro jan  N uclear P o w er  P lant. This w ill be 
the firs t com m ercia l nuclear p ow er plant in the 
Northwest. The pow er from  the plant w ill increase 
therm al generating capacity in O regon  by 450% and 
w ill increase total generating capacity w ith in  Oregon 
by 65%. W ith  the T ro jan  plant, a ll dom estic pow er 
needs in O regon  can be m et w ith  pow er generated 
from  w ith in  Oregon. The T ro jan  plant is scheduled 
to begin pow er operation  in Septem ber 1074. F igu re 
22 shows the T ro jan  P lan t w ith  its natural d ra ft 
cooling tower.

Add itiona l nuclear p ow er plants w ill be needed 
in Oregon during the n ext 20 years at a rate o f one 
1000 M W (e )  p lant each tw o  years. A  second nuclear 
plant, scheduled to be brought to p ow er in 1976, 
was delayed by the sponsors o f the p lant (c itizens 
o f Eugene, O regon ) pending fu rth er studies. The 
gap created in the construction schedule based on 
this indecision has prom pted construction o f H an ford  
No. 2 as an a lternative  nuclear plant.

The next nuclear p lant to be scheduled in O regon 
w ill be needed between 197(1 and 1980. Th is plant 
is expected to be located a long the Colum bia R iv e r

in Eastern Oregon. Th is could be a multi,ole-use 
plant that w ou ld dem onstrate the w orkab ility  o f 
agri-nuclear com plexes.

N uclear plants w ill lik e ly  be built on the coast 
o f O regon also to make use o f the dependably cool 
seawater. Needed biota studies have hard ly begun, 
thus the feas ib ility  and schedule o f a coastal plant 
are unclear at this time.

Desired Nuclear Developments

Oregon is undergoing a transform ation o f its in ­
dustrial base o f agricu ltu re and forest products to 
a m ore d ivers ified  m anufacturing base. Add ition  o f 
electronics firm s and m obile home m anufacturing 
are exam ples. Th ere  is an inclination towards a t­
tracting nuclear businesses to the state but reaction 
*o such propositions from  some segm ents o f tho 
public has been adverse.

The state leg is latu re has not decided how  nuclear 
pow er should be introduced in Oregon. C u rren tly  
the legislature is considering three bills:

H B  1065 to create a N uclear E nergy Council. 
H B  1996 to g iv e  the Environm ental Q uality 

Commission regu la tory  pow er o ver  
nuclear pow er plants.

SB 218 to p rov ide  a 5 -year m oratorium  on 
nuclear p ow er plants.

SB 705 to ask fo r  a public vo te  on nuclear 
p lant sites.
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Th<' HB  1065 is an attem pt to expand upon HB 

1695 (tha t fa iled  to pass the 1969 leg is la tu re ) to 
create a state body that w ou ld:

1) establish nuclear plant siting gu idelines and
criteria,

2 ) conduct an in ven tory  o f potentia l nuclear sites
in the state, and

3 ) approve o r re ject u tility  proposals to build on
sites located by  e ith er the u tility  o r the state.

In addition, the new  House b ill (as in the attem pted 
HB  1695) would create a N uclear E nergy  Council 
w ith  a s ta ff and budget to adm in ister educational 
and study programs.

HB  1996 is a new  approach. M ost states are 
asking the Pub lic  U t ility  Commission to ru le on sites 
and solicit w h a tever help they need from  state agen­
cies. Th is b ill w ou ld put a ll the pow er to evaluate 
and judge in  one agency.

The proposed Senate b ill ca lling  fo r  a 5 -year 
m oratorium  appears to be a test o f sentim ent rather 
than provid ing fo r  anyth ing new  or constructive fo r 
the state. Th is b ill died in com m ittee in the Senate. 
T h e  b ill asking fo r  a public vo te  on nuclear plant 
sites has not ye t been discussed in open session.

TJie dom inating in fluence on nuclear m atters in 
the state governm ent is the G overn or ’s N uclear D e­
velopm ent Coordinating Com m ittee. Th is Com m ittee 
is composed o f G overnor-appo in ted  citizens along 
w ith  four directors o f state agencies. Th is Com m ittee 
was created by E xecu tive O rder in 1967. In 1969, 
the G overnor created, by another E xecu tive  Order, 
a Nuclear P lan t S itin g  Task Force. The Task Force 
was composed o f  D irectors o f n ine state agencies:

1) Departm ent o f  A gricu ltu re
2 ) Departm ent o f Environm ental Q uality
3 ) Fish Commission
4 ) Gam e Commission
5) Board o f  H ealth
6 ) Pub lic  U t ility  Com m issioner
7 ) State Engineer
8 ) State G eologist
9 ) W ater Resources Board

The N uclear C oord inator o f the state served  as 
chairman fo r  the Task Force.

The Task Force evaluated one nuclear site and 
one candidate nuclear park during 1970. Another 
nuclear site, in southwestern Oregon, was partia lly  
rev iew ed  but rem oved from  contention b y  vo te r  ac­
tion b e fo re  the rev iew  was complete.

The one site that w as evaluated  was fo r  the 
T ro jan  N uclear P lan t located on the Colum bia R iv e r  
42 m iles downstream  from  Portland. The rev iew  
and evaluation consisted o f:

1) u tility  presentation o f site plans;
2 ) public hearing at county seat in the county 

o f the proposed site;
3 ) agency study and establishm ent o f conditions; 

and
4 ) state recom m endation to A E C  at tim e o f Con­

struction P e rm it hearing.

The agencies that w ere  represented on the Task

Force w ere those that w ou ld he most lik e ly  to bo 
a ffected  by operation o f the plant. Each agency as­
sessed the im pact w ith  regard to that portion o f tho 
environm ent it is chartered to protect. The Stato 
Board o f Health was able to u tilize advice from  the 
U. S. Pub lic Health  Service. The State G eologist was 
ab le to re ly  on the opinion o f the U. S. G eological 
Survey. Most o f the other agencies u tilized in form a­
tion and experience developed  w ith in  their own 
agencies.

The candidate Nuclear Park  rev iew ed  by the Task 
Force indicated that Northeast.ern Oregon had a h ig ’ 
potential fo r  m ultip le and beneficial use o f w ater and 
that new  w ild life  habitat could be created. The Task 
Force recom m ended that the G overnor request a 
s im ilar re v iew  by  federa l agencies in order to id en tify  
a ll problem s and recom m end conditions or solutions.

U tility  interest in the northeastern region has been 
stimulated. It  is expected  that O regon ’s second nuclear 
p ow er plant w ill  be located along the Colum bia R iv e r  
in the northeastern region  o f the state.

Th e  on ly other nuclear developm ent in the state is 
an attem pt on the part o f Chem -N uclear Services Co. 
to becom e licensed to bury rad ioactive wastes. The 
need fo r  such a fa c ility  is expected  w ith in  the next 
tw en ty  years.

W IN B Assistance

1. O regon ’s total nuclear education e ffo rt is a 
tra ve lin g  van exh ib it called This A tom ic  World. Fund­
ing fo r  this exh ib it is prob lem atical a fte r  June 30, 
1971. A n yth in g  that W IN B  can do to foster nuclear 
understanding w ill  help re lieve  the m isapprehension 
c f  m any Oregon citizens.

2. The deserted uranium m ine in southeastern 
Oregon  is suspected o f having substandard stab iliza­
tion. W IN B  advice on adequacy standards and cor­
rec tive  measures w ou ld  be useful.

3. Em ergency p lanning efforts  related  to a nuclear 
incident has exposed m any options. A  standardized 
approach w ou ld  appear to be in the best interest o f 
the m em ber states and espec’u lly those scheduled to 
be called in the even t o f a serious accident. A n  in­
ven to ry  o f w orkab le  rem ote ly  controlled equipm ent 
to be; used by  em ergency teams is expected  to reveal 
another area that should attract attention by W IN B .

4. Waste buria l container standardization m ay be 
practical to assure equal sa fety  provisions by  a ll con­
tractors in a ll m em ber states. W IN B  investigation  o f 
burial practices and safety measures to a lw ays insure 
source control m ay be appropriate.

I. U t a h

Utah is a state o f grea t natural beauty. Rugged 
mountains and plateaus characterize the eastern p o r­
tion o f  the state, whereas the western  h a lf is part o f 
the G reat Basin. W ith in  an hour’s d r ive  from  Salt 
Lake  C ity  are countless recreation  areas, ye t the city 
is regarded as a center fo r  cu ltural activ ities  in the 
Interm ountain  A rea . The m a jo rity  o f the citizens o f
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the state are characterized as striv in g  fo r  the qualities 
o f life.

The topographical and cultural characteristics o f 
the state have prom pted a concentration o f the popu­
lation into an area re ferred  to as the Wasatch Front. 
Th is is a fou r-county area on the western slope o f 
the Rockies. S e v en ty - fiv e  percent o f the population 
lives  in these fou r counties which com prise on ly  5%. 
o f the state's, lanu area. O ther counties o f  the state, 
particu larly  in those dependent on coal m ining, have 
w itnessed a decrease in the population o f up to 26% 
in the past decade. Regard fo r  the w e lfa re  o f these 
counties has prom pted the state to p rov ide  w a ter 
rights to a consortium  o f ou t-o f-s ta te  u tilities which 
are considering pow er generation w ith  the coal on 
the K a ip a row itz  P lateau in southern Utah. The 102,000 
acre feet/year a llocated is m ore than ha lf o f the w ater 
used throughout Utah fo r  municipal and industrial 
uses. T h e  w ater w ou ld be ava ilab le  in this quantity 
until the year 2010 when Utah expects to be pressed 
fo r  w a ter resources. Th is use o f  the w ater was o ffered  
w ith  the expectation  that 2400 jobs would be created 
in K ane County. I f  the intent o f the u tilities is not 
demonstrated, the w a ter rights w ill be w ithdraw n. 
Despite the fin ite w a ter lim itations in Utah, the state 
is v e ry  interested in o il shale refining. It is reported 
that seven  barrels o f w ater is used fo r e ve ry  barrel 
o f oil that is retorted.

The b iggest nuclear venture on the horizon fo r  
the state is P ro jec t Utah. Th is w ill be a P low share 
pro ject detonated in oil shale south o f V erna l in 
Uintah County. In preparation fo r  this and other 
nuclear opportunities, Utah has created a N uclear 
Energy Commission. The Commission w ill  have 
three p rim ary  functions: 1) to assist in utilization  
o f natural resources, 2 ) to p erform  a health physics 
advisory  role, and 3 ) to p rov ide  a public in form ation 
program . The Commission is composed o f on ly  tw o  
non-scientific individuals. The balance are geo ­
physicists, a radiatio. ecologist, nuclear- engineers, 
etc. Th e  Chairm an is Dr. A le x  Oblad, a professor 
at the U n ivers ity  o f Utah.

Radiation Control Program

Utah is not ye t an A greem en t State. Funds have 
been requested to begin develop ing the needed e x ­
pertise but have not y e t been granted. There  are tw o  
rad io logica l control efforts in the state, neither o f 
which provides the needed,rad iation  control fo r  as­
suring the sa fety  o f the citizens. One control point 
is in the D ivis ion  o f H ea lth ’s Radiation  and Occupa­
tional H ealth  Section. Funding fo r  the radiation p or­
tion o f this e ffo rt is $27,000/year which covers a 
fraction  o f  the tim e o f one man. A t  this rate he can 
assist when requested but cannot muster a regu la tory  
function  even  on X - r a y  machines. Thus his tim e 
safeguarding uranium m iners - is inadequate, also. 
Th e  other control point is in the Departm ent o f Rad ia ­
tion H ealth  at th e  U n ivers ity  o f Utah. A t  the U n iv e r­
sity rad ioecology research program s are conducted

that relate to the current and historical radiation 
exposure o f the state’s citizens. Funding at the U n i­
vers ity  is basically federa l and is not regu latory.

H istorica lly  citizens o f  Utah have been in the fa ll­
out pattern o f activ ities  at the N evada Test Station. 
Jn one case (1953) the population o f St. G eorge was 
reported ly  subjected to a ir  concentrations o f  240,000 
picoeuries per cubic m eter. S ince that tim e 15 a ir 
sam pling stations have been set up around the state. 
On Decem ber 18, 1970, the T ooe le  station detected 
1,500 picocuries/m 3. In 1957, 1902 and 1968 sign ifi­
cant fa llou t was detected, also. The state is serious 
in questioning the need fo r  any fa llou t crossing into 
their state. The sm oke from  the coa l-fired  pow er 
plants m ay be laden w ith  rad ioactive constituents, 
but these are con tro llab le  to some ex ten t and provide 
som ething useful to the state.

The U .S . Pu b lic  H ea lth  S e iv ie e  has been help fu l 
in Utah to fill the vo id  created toy lack o f  a solid 
radiation protection program . The Federa l Radiation 
Council has caught the scorn o f  some in the state that 
w ere  advocating a 50%  reduction in perm issible 
thyro id  exposure. Instead, the FR C  increased the 
vil’.owable exposure by  ten tim es w ith  apparen tly  no 
new  evidence to substantiate the change. The new ly  
perm issible leve ls  could p rov ide  some dam age par­
ticu larly  to the thyroids o f grazing animals in the 
v ic in ity  o f nuclear p ow er and fu e l reprocessing plants 
in the West.

Environmental Control Programs

The State D ivis ion  o f  H ea lth  is responsible fo r 
a ir  and w ater qu a lity  standards and regulation. A ir  
qua lity  along the W asatch F ron t is a prob lem  in the 
fa ll and w in ter due to tem perature inversions.

N ew  pow er plants are being built aw ay  from  the 
Urban area. Coal is the standard p ow er plant fu e l in 
Utah. The new  Huntington  Canyon pow er plant, 
400 M W (e ) ,  can p robab ly  m eet state a ir  and w ater 
qua lity  standards but possib ly not fed era l a ir o r w ater 
standards. The Pu b lic  S erv ice  Commission is w a iting 
to learn o f the expense in vo lved  to m eet the federa l 
standards before it presses the issue. I f  rates are 
raised even  a fe w  percent to m eet the federa l stand­
ards, a problem  m ay be created. The Pub lic  Serv ice  
Commission w ou ld  lik e  to have leg is la tive  authority 
to issue Certificates o f  Pu b lic  Conven ience and Neces- 
ity . Th ey  fee l that this w ou ld  aid in the location o f 
p ow er plants at a m inim um  cost to the ratepayers by 
the tim e the necessary environm enta l control equ ip ­
ment is added.

Natural Resources

Utah has an abundance o f natural resources. The 
most extensive resources are ex trac tive  oriented such 
as copper, coal, uranium, gas and oil. In addition, 
iron ore, gold, lead, s ilv e r  and zinc recove ry  m ake a 
substantial contribution to the s la te ’s exp o rt economy.

The largest, most accessible natural resource is 
the G reat Salt Lake. L on g  on ly  a dream  as a $100
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b illion  resource, the 70’s w ill record its first actual 
la rge  scale use. Th ree  firms are investing $100 m il­
lion  fo r  facilities to annually extract the fo llow in g  
quantities o f m inerals from  the lake.

Tom Tom
Magncsuitn 45,000 Lithium Chloride 5,000
Chlorine 80,000 Sodium Sulfate ......  150,000
Magnesium Chloride 400,000 Potassium Sulfate 240,000

The magnesium ch loride w ill be shipped to other 
areas o f  low  cost e lectrica l pow er. One destination 
w ill be the new  D ow  Chem ical p lant on the Colum bia 
R iv e r  at Port W ashington. I f  geotherm al pow er could 
be used to produce low  priced electrica l pow er in the 
R a ft R iv e r  area, the state could become even m ore 
prom inent as a self-su fiic ien t magnesium producer. 
Recent h igher prices in the alum inum  m arket and 
technological advances in the magnesium industry 
are expected  to have a la rge  influence on demand fo r  
magnesium. The 45,000 tons/year capacity ava ilab le  
in the 70’s w ill amount to a $25 m illion  business fo r  
m agnesium  alone. B y the end o f this century, the 
Utah magnesium  production is expected to g row  by 
ten limes. Such a business o ffe rs  the state an oppor­
tun ity to put a h igh contributed value into the p ro ­
duct since most o f the p ow er needed fo r  magnesium 
reduction is based in Utah.

I  ah is the on ly  U.S. source o f gilson ite, a solid 
h yd rocarbon ,lik e  tar. G ilson ite is used as a source 
o f road pav ing  binder, asphalt tiles etc. Utah also 
has 90% o f the U.S. measured reserves o f  tar sands.

Abou t 3000 square m iles in Uinta Basin is under­
lain by o il shale averag ing  15 gallons per ton. In 
total this field is estim ated to contain 320 billion  
barrels o f oil.

Power Needs and Resources

Industrial grow th  in U tah is not handicapped by 
lack o f am ple and dependable electrical power. Utah 
Pow er  & L igh t is the principal u tility  in the state. 
U P  & L  rates are v e ry  com petitive  w ith  other utilities 
in the West.

Natural gas rates in Utah fo r  residential purposes 
are the low est in the West. The rate per 100,000 
B T U ’s is less than one h a lf the rate in Oregon.

The total e lectrica l p ow er demands fo r  Utah was 
about 1000 M W  in 1970. C u rren tly  the electrica l load 
is g row in g  at a rate o f 9%/year. The state is expected 
to have a 1400 M W  peak load in 1975; a 1982 M W  in 
1980; a 2315 M W  load in 1985 and a 3590 M W  load in 
1990. Com m ercial and industrial users arc expected 
to use a la rger fraction  o f the pow er by 1980.

Utah P ow er  & L igh t has 29 pow er plants in its 
system  producing a total o f  1047 M W . N ew  p ’ ant 
additions are expected  to include:

1. Naughton *3 —  333 MW
2. Undetermined —  440
3. Undetermined —  500
4. Undetermined —  500
5. Undetermined — 1000

Initial Operation— 1971 
Initial Operation— 1973 
Initial Operat’nn— 1978 
Initial Operation— 1982 
Initial Operation— 1985

The fourth  and fifth  plants m ight be nuclear i f  they 
are the most econom ic choice. Since the fourth  plant 
is a 500 M W  addition and since the chem ical industry 
in Utah is grow ing , a suboptimal m ulti-use nuclear 
plant is o f intcx'est in Utah.

Desired Nuclear Developments

The Utah N uclear E nergy  Commission was organ ­
ized ea r ly  in 1971. Since this body has not had tim e 
to determ ine which nuclear opportunities the state 
should pursue, it is e a r ly  to declare how  U tah ’s nu­
clear invo lvem en t w ill be shaped. H ow ever, some o f 
the opportunities that face Utah are:

1. P low share O il Shale— for fractu ring o il shale 
in preparation fo r  in-situ  retortin g  o f the shale by 
ignition and forced  in jection  o f air. Such a p ro ject 
is planned as P ro jec t U tah scheduled fo r  1973.

2. P low share N atura l Gas— to stim ulate natural 
gas recovery  from  tigh t rock form ations.

3. P low share G eotherm al— to fragm en t the hot 
strata under northwest Utah to p rov ide  e lectrica l 
pow er w ithout a “ fu el cost". Th e  load fo llow in g  
characteristics o f this type o f p ow er source m ight 
make it ideal fo r  an electroprocess plant.

4. N uclear P o w e r  Plants— to m eet basic load and 
process steam requ irem ents to serve  new  industries 
on the G reat Salt Lake  and to replace sm aller m ore 
pollu ting pow ev plants operating w ith in  the Wasatch 
Range.

5. Uranium  m in ing— to m eet dom estic and fo r ­
eign  long-range needs on an increased scale.

G. Even w ith  70.000 students en ro lled  in Utah 
colleges and universities, there have been no students 
graduating in nuclear engineering. Som e graduate 
courses are o ffered , but m ore are desired.

WINB Assistance

The new  Utah N uclear E nergy  Commission is 
expected  to be seeking W IN B  assistance to:

1. Establish sa fety  assurance program s around 
P low share activities.

2. Become an A greem en t State.
3. Help  p rov ide  needed support to stabilize three 

old uranium ta ilings piles.
4. Reduce the possib ilities o f having another 

fa llou t pattern  beyond the N evada Test Station. The 
Southwest Rad io logica l Health  Labora tory  could re ­

vea l the seriousness o f past incidents.

J .  W a s h i n g t o n

W ashington ’s nuclear h istory began in 1942 w ith  
the form ation  o f  the Manhattan P ro ject. W ith in  a. 
short.tim e the town o f R ichland, W ashington, sw elled  
from  a tranqu il 300 residents to a construction town 
o f 58,000. In time, nine production reactors w ere  
bu ilt and the p ro ject tow n has stab ilized  to w here  
the population is now  about 30,000. In the T r i-C itie s
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area around Richland, an “ Inland E n jp ire”  has been 
based p r im arily  on agricu lture and com m erce. Tho 
Colum bia R iv e r  that was selected to cool the produc­
tion reactors is also a v ita l key to the com m erce ol 
the region.

In 19G4 nine reactors w ere  still operating in con­
junction  w ith  A E C  production fac ilities  in other 
parts o f  the nation, but w ere  producing plutonium  at 
a faster rate than needed by the D epartm ent o f 
Defense. B eginn ing that year, the A E C  began a 
D iversification  P rogram  and since that tim e, e igh t 
o f the nine reactors have been shut down.. Th e  sola 
su rv iv in g  reactor, the N P R , is the on ly  one designed 
to produce p ow er also. Considerable rejustification  
was requ ired  th is year fo r  continued operation  o f  tha 
N PR . Th e  W ashington Pub lic  P o w er  Supply System , 
W PPS S , has rece ived  steam from  the N P R  since its 
in itia l operation  at a v e ry  nom inal cost. N ew  arrange­
ments are being m ade in w hich the W P P S S  w ill  pay 
a la rger fraction  o f the actual cost fo r  generating the 
steam.

The nuclear fu ture fo r  W ashington is bright. The 
Manhattan P ro jec t d rew  together talented scientists 
from  throughout the nation. Since that tim e, H an ford  
has been a spawning ground fo r  much o f he tech­
nology and technologists that have m ade the U.S. a 
leader in the nuclear field. The in n ova tive  genius o f 
the scientists ? d residents o f R ichland has been 
applied to the E C ’s D iversification  Program . The 
net resu lt has been a plan to turn the H an ford  
R eservation  into a fu ll scale N uclear Park . A  descrip­
tion o f the N uclear Park  is presented be low  under 
Expected  N uclear Developm ents.

Radiation Control Program

W ashington becam e an A greem en t State on D e­
cem ber 31, 19G6. Th e  radiation control program  is 
in the D iv is ion  o f Health  in the D epartm ent o f  Social 
and H ealth  Services. The annual budget f o r the ten 
professionals on the s ta ff is $140,000/yeai*.

A round nuclear pow er plants the Radiation  Con­
trol Section  w ill expect both p re- and post-opera­
tional measurements. The m onitoring program  w ill 
be an ob ligation  o f the utilities. The adequacy o f the 
procedural program  w ill be a jo in t determ ination  be­
tween the state and the u tility .

It  is fe lt  that establishm ent o f  a rad io logica l 
m on itoring netw ork  throughout the nation b y  the 
U SPH S  is a desirab le and necessary activ ity . Th e  A E C  
practice o f asking fo r  state certification  o f liqu id  dis­
charge is com m ended also. Th e  adequacy o f  the A E C  
nuclear sa fety  re v iew  is apparent from  the good oper­
ating record established to date. Since routine oper­
ation appears to be under control, W ashington is 
d irectin g  its attention  to the abnorm al o r em ergency 
situations. The state is in the U S PH S  Region  G and 
the O ffic e  o f C iv il Defense Region  8. In the even t 
o f  rad io logica l em ergency, the A E C ’s Rad io logica l 
Assistance team  w ou ld  probab ly  be called. H ow  at 
least tw o  state agencies, together w ith  the AEC,

U S PH S  and the O ffice  o f C iv il Defense would in ter­
a c t is not yet clear.

An  extensive radiological surveillance program  is 
in efTect in W ashington and Oregon to trace the 
isotopes discharged in the Colum bia R iv e r  at Hanford. 
Tho program  has not been conclusive and needs more 
study (esp. on b iological bu ildu p ). The federal 
standards m ay not be adequale in this regard.

Environmental Control Programs

W ashington Departm ent o f E cology began func­
tion ing on Ju ly 1, 1970. Th e  Departm ent is a 
functional in tegrated super agency o ver  both air and 
w ater qua lity  but is not concerned w ith  rad ioactiv ity  
w hich is in the province o f the Departm ent o f Health 
and Social Services. The name o f  the Departm ent is 
not meant to im ply that the Departm ent is responsible 
fo r  a ll form s o f animal life. The tem perature stand­
ards in W ashington perm it some r iv e r  heating p ro ­
v id in g  the tem perature never exceeds 68° F. Th is 
is d ifferen t fo r  Oregon in which heating o f the r iv e r  
from  any tem perature is not endorsed. The theory in 
W ashington is that therm al discharge is not a po llu ­
tant until undesirable tem peratures are achieved. 
The state fu rther recognizes plumes from  w et cooling 
tow ers as v is ib le  pollution. D ry  cooling tow ers* m ay 
becom e acceptable fo r  use at inland sites in W estern 
W ashington, whereas w et cooling towers probably 
n eve r w ill be.

It  is the consensus in the state that no amount o f 
environm ental control equipm ent can replace a ju d i­
cious choice fo r a nuclear pow er plant site. To  this 
end the state has created, by Senate B ill 49, a Therm al 
P o w er  P lan t S ite Evaluation Council. The Chairman 
o f the Council is selected by the Governor. The 
Council consists o f directors, adm inistrators or their 
designees o f the fo llow in g  departments, agencies or 
commissions.

1. Departm ent o f Fisheries
2. Departm ent o f Game
3. Departm ent o f Parks and Recreation
4. Departm ent o f Health
5. In teragency Com m ittee fo r  Outdoor Recreation
G. D epa rtm en t'o f Com m erce and Economic

D evelopm ent
7. U tilities  and Transportation Commission
8. O ffice  o f P rogram  P lann ing and Fiscal 

M anagem ent
9. Departm ent o f Natural Resources

10. P lann ing and Com m unity A ffa irs  Agency
11. Departm ent o f C iv il Defense
12. Departm ent o f A gricu ltu re
13. Departm ent o f Ecology

• R. W. Beck & Associates, Seattle. Washington, have performed somo 
optimization and economic studies on dry cooling towers for die Federal 
Water Quality Administration (Contract No. 14-12 823). Their study has 
shown that dry cooling towers for condensor cooling can be provided to 
800 MW (e) power plants for capital costs of $17 and 523/KW. for coal 
and nuclear plants, respectively. For turbines not designed for use with 
dry cooling systems, operating penalties of $8 and SU/KW would be ex­
pected for coal and nuclear plants respectively.
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In addition, tne county leg is la tive  au thority  

w herein  a site application is filed  must appoint a 
m em ber to the Council fo r  evaluation  o f the site 
under rev iew .

The Council has the pow er to adopt gu idelines fo r  
p lant location, conduct hearings and m ake a recom ­
m endation to the G overnor concerning the site app lir 
ca tions.-The G overnor is then the final au thority  fo r  
the state to approve o r re jec t site applications. The 
W ashington S iting B ill is the firs t o f its kind in the 
U.S. The b ill is reprin ted  as Append ix  H.

The firs t o ffic ia l site application was received  on 
January 28, 1971. The rev iew  is to be com pleted by 
N ovem ber 1971. Th is request was fo r  a ligh t w ater 
p ow er reactor at the H anford Reservation .

The Therm al P lan t S ite  Evaluation Council p re ­
em pts the actions o f other state agencies. For 
exam ple, i f  the Co c il insists on environm ental 
protection  cqu ipm en. the W ashington U t ility  Com ­
mission w ill  need to accept this expense as an 
a llow ab le  cost.

Natural Resources

W ashington is blessed w ith  a great d ive rs ity  o f 
natural resources. About 45% o f the la rd  is in fa rm ­
lands in the eastern part o f the state, ’ uget Sound 
has some fin e  deep w ater harbors m aking Seattle  a 
busy port fo r  international trade and a base fo r 
A laskan developm ent. Betw een  eastern W ashington 
and Puget Sound the Cascade Range form s a recrea­
tional area o f  rare beauty. The O lym pic Peninsula 
spares Seattle  from  the precip itation  associated w ith  
the northern coast. The Puget Sound area has be­
com e the urban center o f W ashington, housing m ore 
than tw o-th irds  o f the state ’s population.

W ater is W ashington ’s most im portant resource. 
There fore , the Grand Coulee Dam and the other 
hydro  projects on the Colum bia R iv e r  becam e a 
storehouse o f energy  and v ita lity  to the state. Grand 
Coulee dam is particu larly  im portant since it perm its 
w a ter d iversion  to o ver  a m illion  acres o f irr igab le  
farm land.

O nly A laska and Oregon have m ore than W ash­
ington ’s 24 m illion  acres o f tim ber. The on ly  large 
coal deposits on the coast are in K in g  and K ittitas  
Counties.

Power Loads and Resources

The electrica l loads and resources o f W ashington 
are sim ilar to those o f Oregon and Idaho. T h ey  are 
based on a bountifu l supply o f low  cost h ydroelectric  
pow er as described in Append ix  F.

The environm ental concerns and a scarcity o f 
m eaningfu l damsites in W ashington lik ew ise  are 
foreclosing the advancem ent o f any new hydrop ro­
jects. The u tilities o f the state are w ork ing w ith  the 
B onneville  P ow er  Adm in istration  in form ulation  and 
execution o f the 20-year H ydro-therm al Plan.

One o f the firs t therm al plants in the plan is the 
Centralia m inemouth coa l-fired  plant. Th is p lant is

being built by Pacific P ow er  and L igh t and W ashing­
ton W ater Pow er Co. and w ill u tilize tw o fired  units 
o f  750 M W  each. The coal field w ill not econom ically 
support m ore than these tw o units.

Subsequent thermal pow er generation  equipm ent 
in W ashington is most lik e ly  to be nuclear. The first 
com m ercia l nuclear pow er plant fo i W ashington w ill 
be H an ford  No. 2; described in the next section.

Future industrial developm ent in W ashington is 
de fin ite ly  dependent on the state's ab ility  to meet the 
g row in g  p ow er needs o f the region. It is not ye t c lear 
that im plem entation o f the nuclear portion o f the 
H ydro-th erm al program  w ill be a llow ed  to proceed 
on schedule in tim e to m eet the increasing demands 
o f a g row in g  population and associated industrial 
expansion.

Erpected Nuclear Developments

The Southeastern corner o f the state and o f the 
\EC 's H anford D iversification  P rogram  encompass 
most o f the expected  nuclear developm ents in the 
state. T h e  prim ary exception to this is the sincere 
e ffo rt on the part o f severa l u tilities to locate nuclear 
pow er plants closer to the load centers in the Puget 
Sound area. T o  date, no u tility  has shown that a
large p ow er  plant can be built in the Puget Sound
area and su rv ive  the environm ental impact eva lu ­
ation by  the state. An application fo r such a rev iew
is expected  when the necessity fo r new  pow er plant 
construction is less critical and can be proven to be 
m ore adequate than acceptable distant site possib il­
ities. Th e  AE C  Hanford D iversification  Program  
includes the fo llow in g  AE C  contractors:

A tlan tic  R ichfield Hanford Com pany, subsidiary o f 
A tlan tic  R ichfield Com pany Chem ical D ivision  o f 
A tlan tic  Richfield.
Th is firm  operates the A E C -ow n ed  chem ical p ro ­
cessing facilities. A pprox im ate  em ploym ent as o f 
D ecem ber 31,1970, was 1,450. Funding fo r F Y -  
1971 was $34,300,000.

P ac ific  Northw est Laboratories, a d ivision  o f B at- 
te lle  M em oria l Institute (B a ttc lle  N o rth w est). 
B atte lle  operates A E C -ow n ed  Pac ific  Northw est 
Laboratory. Approx im ate  em ploym en t as o f D e­
cem ber 31, 1970, was 934. The budget fo r  labor­
a tory  operation for FY-1971 was $14,900,000.

Douglas U nited Nuclear, Inc. ( P U N )— This firm  
is jo in tly  owned by M cDonnell Douglas C orpor­
ation and United Nuclear Corporation.
D U N  operates and maintains the A E C  owned “ N "  
reactor and fuels fabrication  facilities  at Hanford. 
Em ploym ent as o f Decem ber 31, 1970, was approx­
im ate ly  1,311 and the FY-1971 budget was 
$34,600,500. The “ N "  reactor is scheduled to 
supply steam to W ashington Pub lic  P o w e r  Serv ice  
System  fo r  at least the next th ree years.

W A D C O  Corporation, a subsidiary o f W esting- 
house E lectric  Corporation.
Th is firm  operates the A E C -ow n ed  H anford En­
gin eerin g  D evelopm ent Labora tory  and is re ­
sponsible fo r  the design and construction o f the 
H igh  Tem peratu re Sodium  Test F ac ility  and the 
Fast F lux  Test Reactor. A pp rox im ate  em ploym ent
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as o f D ecem ber 31, 1970, was 1,164. Funding fo r 
FY-1971 was $43,800,000.

Com puter Sciences Corporation.
CSC perform s data processing services fo r  Ihc 
en tire  H anford P ro ject. The approxim ate em p loy ­
ment as o f D ecem ber 31, 1970, was 168 w ith  
funding fo r  FY-1971 at $4,300,000.

H an ford  Environm ental Health Foundation, Inc. 
Th is  is a nonprofit foundation, provid ing occupa­
tional health services and environm ental health 
sciences studies for H anford contractors. E m p loy­
ment as o f  D ecem ber 31, 1970, was approx im ately  
68 w ith  funding fo r  FY-1971 at $1,300,000.

J. A . mes Construction Company 
The firm  perform s onsite cost-type construction 
work, frequ en tly  associated w ith  environm ental 
problem s related to radiological conditions. Em ­
ploym ent varies considerably due to w ork  flow , 
but as o f Decem ber 31, 1970, it was approxim ately  
350. Funding fo r  FY-1971 was $9,500,000.

H anford  E ngineering Services, a division o f V itro  
Corporation  o f Am erica .
H anford E ngineering Services perform s cost-type, 
in -p lan t engin eerin g services. Em ploym ent varies 
w ith  w ork  load and was approxim ately  184 as o f 
D ecem ber 31, 1970, w ith  funding fo r  FY-1971 at 
$2,400,000.

U.S. Testing Company, Inc., R ichland Branch o f 
U.S. T estin g  Com pany, Inc.
Th is firm  perform s film  dosim eter processing, 
bioassay analysis, and environm ental sam ple an­
alysis fo r  all AE C  Hanford contractors. E m p loy­
ment approxim ated  18 as o f Decem ber 31, 1970, 
and funding fo r  FY-1971 was $420,000.

In addition, p riva te  nuclear contractors near the 
H an ford  site include:

Donald W. Douglas Laboratories, a D ivision  o f 
M cDonnell Douglas Astronautics Co., has a s ta ff 
o f 138 scientists, engineers and operating personnel 
at their H an ford  laboratory. O ve r $4 m illion  has 
been spent in laboratory  ac tiv ity  during the past 
three years d eve lop in g  a product line o f isotopic 
heat sources fo r  heart pacemakers, space missions, 
etc.

J ersey-N uclear, a subsidiary o f Standard O il Co., 
o f N ew  Jersey has bu ilt a modern fuel frabrication  
plant. The $5 m illion  plant w ill  include fac ilities  
to fabricate n ew  and replacem ent cores fo r  ligh t 
w a ter  reactors. In addition, the p lant w ill  include 
a plutonium  fuels  laboratory.

Sandvik  Specia l M etals Corp. has a $5.5 m illion  
fa c ility  near H an ford  to produce zirconium  fu e l 
e lem ent tubing fo r  ligh t w a ter reactors.

N uclear Engineering Co. o f  W alnut Creek, C a li­
forn ia, u tilizes 100 acres o f leased land at H an­
ford  fo r  nuclear w aste burial and storage.

W ashington Pub lic  P ow er Supply System  
(W P P S S ) operates the pow er generation portion 
o f H anford  No. 1. the first steam producing nu­
c lear p lant at H anford. The plant has been 
supplying up to 840 M W  (n e t e lec t.) since 1966. 
H an ford  No. 2 has been ordered fo r  a scheduled 
start o f operation  in 1977. W P P S S  w ill own and 
operate both the steam  supply and the e lectrica l 
generation  portions o f H anford  No. 2.

Scientific Advances, a subsidiary o f  Battelle  
M em oria l Institute has created th ree “ sp ino ff”  
firm s by u tilization  o f ideas and talents at Han­
ford. These three firm s are Autom ata, Inc.; N o r­
tec; and T ye lin e  Corp.

N ew  facilities  under construction at Hanford 
include:

Fast F lu x  Test F ac ility  w ill be an A E C  test reactor 
fo r conducting research on liqu id  m etal fast 
breeder reactor fuels, m aterials and components. 
The construction o f the reactor w ill be o ver  a 
$109 m illion  pro ject w ith  com pletion  expected  in 
1974.

H igh  Tem peratu re Sodium  F ac ility  is a $6.3 m il­
lion test fa c ility  fo r  engineering developm ent in 
support o f the liqu id m etal fast b reeder reactor 
program .

W aste concentration and encapsulation facilities 
w ill be bu ilt at an expense o f $18 m illion  to solid ­
ify  and seal fission products w h ich  have been 
generated  in the production o f  p lutonium  at H an­
fo rd  and are now  stored in w aste tanks. The 
fac ilities  w ill  be com pleted in 1973.

A E C  B io logy  Labora tory  was com pleted this year 
at a cost o f $5 m illion. The laboratory  w ill be 
operated fo r  the A E C  by B a tte lle  Northw est. The 
labora tory  has a s ta ff o f 130 scientists and a 
hom e fo r  3000 animals.

The C enter fo r  Graduate S tudy at H anford , con­
structed at a cost o f $1.5 m illion , is fu lf il l in g  a 
scientific ro le  o f keep ing graduate study program s 
a va ilab le  to the scien*_its that are in an off-cam pus 
area such as R ichland.

O ther anticipated projects include:

A  p roto type fast breeder reactor has been p ro­
posed fo r  Hanford. Th is $400 m illion  fa c ility  
w ou ld be a large-sca le  dem onstration o f the liqu id 
m etal fast b reeder reactor concept.

A  fu e l leprocessing p lant at H an ford  is antici­
pated fo r  serv ing  the nuclear pow er plants in the 
West. Th is p lan t is not expected  until the in ­
stalled capacity in the W est justifies the invest­
ment. N o  organization  has y e t announced their 
in tent to sponsor the first com m ercia l reprocessing 
p lant at Hanford.

The above fac ilities  are m ore than adequate to 
call H an ford  the nuclear p ow er center o f  the West. 
Th e  T r i-C ity  N u clear Industrial Council is not ye t 
satisfied w ith  the fac ilities  that have been massed atj 
H anford . Th e  Council w ou ld  lik e  to see the fu ll fu el 
cyc le  satisfied at H an ford  w ith  a product o f  e lectric ity  
and w ith  no need to ship spent fu e l w aste products 
off-s ite. W hen this is accom plished the Council w ill 
concede that they have created a N uclear Park.

A  N uclear P a rk  is w e ll illustrated in figu re  23. 
The fu e l is received  in ye llow cake  fo rm  from  the 
m in ing and m illin g  operation. F rom  there it  is con­
verted  to U F fi enriched in U-235 and fabricated  into 
fu e l elem ents. T o  date, H anford has one com m ercial 
fa c ility  fo r  fu el fabrication . The next step is use o f 
the fu e l in a p ow er reactor. H an ford  No. 2 w ill be the 
first o f  possib ly severa l conventional nuclear pow er 
plants to be located  at Hanford. The next step w ill 
be fu e l reprocessing. H an ford  w ill  need to attract a
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fu el reprocessing operation  to com plete the cycle. 
Th is  w il l  be possible when there is enough spent fuel 
in the reg ion  to ju s tify  a reprocessing plant. The 
w aste storage capab ility  a lready  exists at Hanford. 
Thus there is some foundation to the Council’s con­
tention that they are w e ll on their w ay  to have the 
nation ’s firs t com plete N uclear Park.

WINB Assistance Desired

W IN B  is requested to:

1. C r itica lly  investigate the adequacy o f federa l 
standards w ith  regard to b io logica l buildup.

2. Assist in develop ing some good public under­
standing program s on nuclear pow er plants, and 
w h y  there is a need fo r  spent fu el reprocessing and 
proper disposition o f associated waste.

3. Assist in a llow in g  the individual states to 
establish the ir ow n standards fo r  nuclear plant site 
selection and perform ing their ow n evaluation and 
disposition.

4. Im press the federa l governm ent w ith  the seri­
ousness o f  inadequate electrica l pow er fo r  customers 
depending on the N orthw est pow er grid system.

K . W y o m i n g

The state o f W yom ing is on the threshhold o l 
change. N e w  discoveries o f  coal and oil g iv e  a greater 
m eaning to the state known as the E nergy Capitol o f 
the W orld . N o state in the union is be lter suited fo r
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industrial expansion. The state ir hopeful o f creating 
enough industry to provide opportunities fo r  the 
co llege trained netives that have until now, had to 
go  elsew here to find adequate challenge. The g ro w ­
ing national need fo r  energy  and energy  sources 
should f i l l  this se lf- fu lfillin g  need w ith in  the next 
decade.

The firs t tw o grow th  steps have been taken in 
the state 1) exploration , and 2 ) capital investment. 
The exp loration  has proven the resources to be a va il­
able and considerable investm ent has been scheduled 
fo r  m inemouth coa l-fired  plants to generate and e x ­
port electrical power. The next three grow th  steps 
w ill be to 1) accelerate the export o f coal and oil, 2 ) 
stim ulate recovery  o f m ore petroleum  resources using 
P low share techniques, and 3 ) invest in coal conver­
sion product plants. The above f iv e  steps toward 
grow th  are expected during the next f iv e  years.

During the seventies, W yom ing is also expected 
to maintain its prom inent position as a producev o f 
uranium ore. G row th  o f the W yom ing invo lvem en t 
in this fie ld  is expected also. W hereas the state’s 
most fin ished uranium product has been yellow cake, 
W yom ing is seeking to p rov ide  conversion services 
to uranium hexafluoride and enrichm ent o f uranium 
ir ne fissionable isotope— U-235. A s  the fuel elem ent 
fabrication  business grow s and the need fo r  reproces­
sing develops, W yom ing w ill  be look ing at possibil­
ities in  these m ore advanced products and processes 
also.

—  66 —
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The la rge  amount o f dependable electrical p ow er 

that can be generated in W yom ing at a ve ry  low  cost 
should m ake the state un iquely qualified for the lo ­
cation o f the next fuel enrichm ent p lant in the U.S. 
P rox im ity  o f the diffusion p lant to the uranium mines 
and m ills should be a factor but an even  grea ter in­
fluence is the state ’s w illingness to w ork  w ith  pros­
pective plant operator's to assist them to becom e 
situated including provision  fo r  a guaranteed la rge  
bloc o f e lectrica l energy.

Radiation Control Program

The state o f W yom ing has not y e t provided  e ither 
the funds or the enabling legislation  to perm it the 
state to becom e an A greem en t State. The total rad i­
ation control budget fo r  fiscal y ea r 1970 is $24,527. 
For fiscal y ea r 1971, it w il l  be $39,950. The one-m an 
sta ff should be doubled or trip led  w ith  a ll the w ork  
needed to be done. M ost o f the radiation protection 
fo r the uranium m iners has been done by the U.S. 
Public Health  S erv ice ’s Occupational Health Section 
in Salt Lake C ity. The adequacy o f  this protection  is 
not clear.

The U.S. Pub lic  H ealth  S erv ice  sam pling that 
fo llow ed  the D ecem ber 18, 1970, venting at N T S  
showed h igher concentrations o f 1-131 in W yom ing 
m ilk  than in any other state. I f  the concentration 
had been high enough to be hazardous, the tim e 
required fo r  state action m ay have been too excessive 
to be o f any value.

L ikew ise, W yom ing is unable to license X - ra y  
machines and flouroscopes fo r  lack o f funds and 
leg is la tive authority. Foot flouroscopes still abound 
in the state’s shoe stores.

Environmental Control Programs

W yom ing is a state proud o f  its natural beauty 
and environm ent. The state has passed m any law s re ­
lating to environm ental protection . W ater pollution 
in the state w ou ld be easy to detect and a ir  pollution 
difficult to ach ieve. W yom in g provides the head­
waters fo r  the Colum bia, Colorado and Mississippi 
R ivers. M eteoro log ica lly , W yom in g  is among the best 
ventilated  states in  the West.

The Departm ent o f Pub lic  H ealth  establishes the 
state’s w a ter standards and perform s the regulation 
thereof. Chapter I I  Section 6 o f the state’s W ater 
Standards reads:

“ R ad ioactive m aterials o f o ther than natural o r ­
igin  shall not be present in any amount which 
reflects fa ilu re in any case to app ly a ll controls 
which are physica lly  and econom ically feasible. 
In no case shall such m aterials exceed the lim its 
established in the 1962 Pub lic  Health Serv ice  
D rink ing W ater Standards o f 1/30 (168 hour 
va lu e ) o f the values fo r  rad ioactive substai ces 
specified in the National Bureau o f  S trnda ids 
Handbook 69.”

I f  A greem en t States are g iven  au thority  by federa l 
legislation to establish th e ir  ow n standards fo r  rad io­
active discharge from  nuclear plants, the above sec­

tion cculd express the desires o f m any states anxious 
to  m in im ize radiation in their w a ter  supplies.

A ir  qua lity  control w ith in  the state is also under 
the pu rv iew  o f the Departm ent o f Health. The A ir  
Q u a lity  A c t enabled the form ation o f a n ine-m em ber 
A ir  Resources Council. The Council consists o f three 
state officials and s ix  appointees o f the Governor. 
The Council is chartered to develop  and form ulate a 
com prehensive plan fo r  the prevention , control and 
abatem ent o f  a ir pollution in W yom ing. Paragraph 
35-501 o f the A ir  Q uality  A c t exem pts from  taxation 
any facilities, installations, m achinery o r equipm ent 
u tilized  to p reven t a ir pollution. C hapter I I I  Section 
12 o f the W yom ing  A ir  Q uality  Standards and R eg­
ulations requires that “ N o person shall cause o '- per­
m it the installation or use o f any d ev ice  or con triv­
ance which, w ithout resulting in reduction o f the 
total amount o f  a ir  contam inant released to the 
atmosphere, shall d ilu te or conceal an emission from  
any source."

Natural Resources

L ik e  m any o f the other Rocky Mountain States, 
W yom in g  industry is h eav ily  related to extraction  o f 
m inerals. W yom ing has large proven  reserves o f 
crude oil, natural gas, o il shale, coal, iron ore, uranium 
ore, trona bentonite, gypsum  etc. O f the $1.2 b illion 
collected by the U.S. G overnm ent under the M inerals 
Leasing Act, 39% was from  W yom ing m inerals. O ver 
a b illion  dollors has been invested in W yom ing  during 
the past decade by priva te  and public sources to in­
crease the exp loration  and production o f natural 
resources. N ew  investm ents are expected  now to in­
crease the va lue o f the m ined products.

N ew  d iscoveries o f oil and gas in the Pow 'der and 
W ind  R iv e r  Basins m ay soon w arran t re fin eries  and 
m ore o f the petrochem ical industry there. The oil 
shale in-situ retorting  could be o f la rge  benefit to 
W yom ing. Coal production is a lie a d y  being op ti­
m ized. fh e  m odern m ining techniques ana equ ip ­
m ent perm it coal to be de livered  to the D ave John­
ston G enerating P lan t at on ly 14 cents per m illion 
B T U ’s. O ther coal burning generating plants are 
being built near Rock Springs to stave o ff a blackout 
condition in O regon  and W ashington. The uranium 
ore production can be advanced to a product o f  en ­
riched uranium und other nuclear products. Energy 
sources are rampant.

W ater resources in the state fo r  industrial pur­
poses are g iven  a p re ferred  classification. There  is 
m ore that can be done to impound w ater and for 
developm ent o f underground sources.

The coal reserves are the most outstanding natural 
resource fo r W yom ing. The total resources are esti> 
mated to be o ve r  120 b illion  tons by the USGS. The 
coal underlies o ve r  40^  o f the stale, some o f  which 
is under each county. Much o f the W yom ing coal is 
low  in both ash and sulfur. Coal production in 
W yom ing is expected  to g row  from  less than 4 m illion
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tons/year in 1968 to 15 m illion  tons/year in 1972. 
In addition to its use as fuel, carbonization ana 
hydrogenation  o f the coal is planned.

The uranium ores are shallow  and o f h igh grade 
W yom ing should a lw ays be com petitive in this field. 
M ore exp loration  is needed to learn the fu ll extent 
o f this resource.

Power Needs and Resources
There  is now  organized in W yom ing a P ow er 

A dv iso ry  Council. The Council is made up o f four 
persons from  p riva te  pow er companies, fou r from  
public pow er companies and four from  the state. This 
group w ill prepare a 10- and 20-year forecast o f 
the state’s pow er needs. Until now, the individual 
companies have been able to plan fo r  their own needs 
w ith  a 5 -year forecast. Tne firs t forecast from  the 
new  group w ill be com pleted in August, 1971. Until 
then the state plans fo r  generating pow er w ill not be 
clear. Th e  expansion rate o f the generating facilities 
in the state has been 10%/year. Th is rate o f increase 
is expected  to continue to p rov 'd e  m argin fo r  export.

One lim itation  to pow er production in parts o f 
W yom ing is ava ilab ility  o f coolant water. The total 
capturable runoff from  the state is 4,000,000 acre- 
feet. W ith  the lim ited  w a ter developm ent done in 
the state thusfar, some regions are w ater short and 
some have a surplus. The N e il Simpson P lant near 
G illette, W yom ing, has sidestepped that lim itation. 
The p lant uses a d ry  cooling tow er— the first one used 
fo r  a central station pow er p lant in the Western 
Hem isphere.

Present coa l-fired  electrica l generating plants in 
W yom ing include:

Black Hills P& L  Co., Neil Simpson Plant, Gillette 27 MW
Black Hills P& L Co., Osage Plant, Osage    34 MW
Pacific Power & Light Co., Dave Johnston Plant,

G lenrock.................... —    420 MW
Utah Power&Light C „ Naughton Plant, Kemmercr 163 MW 
Mont Dakota Utility Co., Acme Plant, Sheridan  12 MW

Future plants w ill be:

Pacific Power & Light Co., Glenrock  (1972) 330 MW
Pacific Power &Light Co., Rock Springs............... 500 MW
Idaho Power Company, Rock Springs..................... 500 MW
Pacific Power & Light Co., Rock Springs  500 MW
Utah Power & Light Co., Kemmercr.. ......  « 1971) 330 MW

The Pub lic S ervice Commission issues Certificates 
o f Pub lic Convenience and Necessity fo r  both pow er 
plant sites and transmission lines. In the fu ture they 
w ill hold hearings p rio r to issuance o f *he certificates.

Expected Nuclear Developments

W yom ing w ou ld like to increase the contributed 
value o f their uranium. The furthest it is now  carried 
in the fu e l cycle is into yellow cake. Fuel elem ent 
fabrication  and reprocessing havr been considered.

W ith  the least expensive en ergy  in the U.S. located 
in W yom ing in n early  unlim ited quantities, location 
o f the next new  diffusion  p lant in the state appears 
w arranted and logical. D iffusion  plants o f the type

operated at Paducah, Kentucky, use 2500 M W . L o ­
cation o f such a heavy load in the energy-short 
regions o f the East appears unjustifiable.

W yom ing is the expected  location o f tw o nuclear 
stimulation (P low sh a re ) p rojects fo r  natural gas re ­
covery. The most active o f the tw o  is W agonw heel—  

sponsored by El Paso Gas Co. The second pro ject is 
called W A SP . A  suitable w e ll fo r  W A S P  is yet to be 
found.

Nuclear pow er plants are not expected  in W yom ­
ing in the foreseeable future. Coal -fired pow er plants 
are expected to hold a com petitive  edge in the state 
fo r at least 20-30 years especia lly  i f  d ry  cooling 
tow ers become routine during that period.

W INB Assistanco

It is requested that W IN B :

1. Request from  the U SPH S  and the Bureau o f 
M ines a definition o f the planned radiation protection 
program  fo r uranium miners.

2. Q uery the AEC  on their developm ent o f resp ir­
atory  protection equipm ent fo r  use by  uranium 
miners in especia lly dusty w ork  stations. Insist on 
progress or program  acceleration.

3. Question the AE C  on their po licy  fo r  s tab il­
izing abandoned uranium mines. A n  ore p ile  in 
W yom ing  has exposed selenium  also which creates 
a threat o f its own ;o the cattle.

4. D irect its efforts to having the next d iffusion 
p lant in the West.

5. Assist W yom ing in deve lop ing expertise re ­
quired to becom e an A greem en t State.

------------------------------------------------------------------------  W y o m in g
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V II .  SUM M ARY  OF STATE PLANS AND W INB  NEEDS

A .  W I N C  C h a r t e r

The W estern  In terstate N uclear Com pact charter 
is best illustrated  by  the fo llow in g  sections o f the 
federa l legislation  that established recognition o f the 
Com pact by the U. S. Congress.

“ A R T IC L E  I. P O L IC Y  A N D  P U R P O S E ”

The party states recogn ize that the proper cm - 
• p loym ent o f scientific and technological d iscoveries 
and advances in nuclear and related fields and d irect 
and co llatera l application  and adaptation o f processes 
and techniques developed  in connection therew ith , 
properly  correlated  w ith  other resources o f the region, 
can assist substantially in the industrial progress o f 
the W est and fu rth er developm ent o f the econom y 
o f  tilt- region. T h ey  also recognize that optim um  
benefit from  nuclear and related  scientific o r techno­
logical resources, fac ilities  and skills requires system ­
atic encouragem ent, guidance, assistance, and p ro ­
motion from  the party  states on a cooperative basis. 
It  is the po licy o f  the party  states to undertake such 
cooperation on a continuing basis. It is the purpose 
o f this compact to p rov ide  the instrum ent and fram e­
w ork fo i such a cooperative e ffo rt in nuclear and 
related fields, to enhance the econom y o f  the W est 
and contribute to the ind ividual and com m unity w e l l­
being o f the reg ion ’s people.

“ A R T IC L E  V. P O W E R S ”

‘ The Board shall have p ow er to—

“ a ) Encourage and prom ote cooperation am ong 
the party  states in the developm ent and utilization  
o f nuclear and related  technologies and the ir app li­
cation to industry and other fields.

“ b ) Ascertain  and analyze on a continuing basis 
the position o f the W est w ith  respect to the em p loy ­
ment in industry o f nuclear and related  scier tific 
findings and technologies.

“ c )  Encourage the developm ent and use o f 
scientific advances and d iscoveries in nuclear fa c ili­
ties, energy, m ateria l, products, by-products, and all 
o ther appropriate adaptations o f scientific and tech­
nological advances and discoveries.

“ d ) Collect, correlate, and dissem inate in fo rm a­
tion re la ting to the peacefu l uses o f nuclear energy,

m aterials, and products, and other products and p ro ­
cesses resulting from  the application  o f  related  science 
and technology.

“ e )  Encourage the developm ent and use o f  nu­
c lea r energy, facilities, installations, and products as 
part o f  a balanced econom y.

“ f )  Conduct, or cooperate in conducting, p ro­
gram s o f tra in ing fo r  state and local personnel 
engaged  in any aspects o f:

1. N uclear industry, m edicine, o r education, or 
the prom otion or regu lation  thereof.
2. A p p ly in g  nuclear scientific advances o r dis­
coveries, and any industrial, com m ercia l or other 
processes resu lting therefrom .
3. The form ulation  or adm inistration o f measures 
designed to prom ote sa fety  in any m atter related 
to the developm ent, use or disposal o f nuclear 
energy, m aterials, products, by-products, instal­
lations, o r  wastes, o r to sa fety  in the production, 
use and disposal o f any other substances pecu liarly  
related  thereto.

“ g )  O rgan ize and conduc t, o r assist and cooperate 
in organ izin g and conducting, dem onstrations or re ­
search in any o f the scientific, technological or 
industrial fields to w hich this com pact relates.

*“ h ) Undertake such nonregu latory functions 
w ith  respect to non-nuclear sources o f radiation as 
m ay prom ote the econom ic developm ent and general 
w e lfa re  o f the W est.

“ i )  S tudy industrial, health, safety, and other 
standards, laws, codes, rules, regulations, and adm in­
istra tive practices in o r related  to nuclear fields.

“ j )  Recom m end such changes in, or amendments 
o r additions to the laws, codes, rules, regulations, 
adm in istrative procedures and practices o r local laws 
or ordinances o f the party  states o f their subdivisions 
in nuclear and related  fields, as in its judgm ent m ay 
be appropriate. A n y  such recom m endations shall be 
m ade through the appropriate state agency, w ith  due 
consideration o f  the desirab ility  o f un iform ity  but 
shall also g iv e  appropriate w e igh t to any special 
circumstances which m ay ju s tify  variations to meet 
loca l conditions.

“ k ) Consider and m ake recom m endations de­
signed to fac ilita te  the transportation o f nuclear
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equipm ent, materials, products,by-products, wastes, 
and other nuclear or related substances, in such man­
ner and under such conditions as w ill make their 
ava ilab ility  o r disposal practicable on an econom ic 
and effic ien t basis.

“ 1) Consider and m ake recommendations w ith  
respect to the assumption o f and protection against 
liab ility  actually o r poten tia lly  incurred in any phase 
o f operations in nuclear and related fields.

“ m ) A dv ise  and consult w ith the federal govern ­
m ent concerning the common position o f the party 
states o r assist party states w ith  regard to individual 
problem s w here appropriate in respect to nuclear and 
related  fields.

“ n ) Cooperate w ith  the A tom ic Energy Com ­
mission, the National Aeronautics and Space A d ­
m inistration, the O ffic e  o f Science and Technology, 
or any agencies successor thereto, any other officer 
o r agency o f the United States, and any other 
governm ental unit or agency or o ffice r  thereof, and 
w ith  any p riva te  persons or agencies in any o f the 
fields o f  its interest.

“ o ) A c t as licensee, contractor or sub-cor.tractor 
o f the United States G overnm ent or any party state 
w ith  respect to the conduct o f  any research activ ity  
requ iring such license or contract and operate such 
research fa c ility  o r undertake any program  pursuant 
thereto, p rovided  that this pow er shall be exercised 
on ly in connection w ith  the im plem enta.ion o f one 
or m ore other pow ers con ferred  upon the Board by 
this Compact.

“ p ) Prepare, publish and distribute (w ith  or 
w ithout charge ) such reports, bulletins, newsletters 
or other m aterials as it deems appropriate.

“ q )  Ascertain  from  tim e to tim e such methods, 
practices, circumstances, and conditions as m ay bring 
about the p reven tion  and control o f nuclear incidents 
in the area com prising the party states, to coordinate 
the nuclear incident prevention  and control plans 
and w ork  relating thereto o f the appropriate agen­
cies o f the party states and to fac ilita te  the render­
ing o f aid by the party  states to each other in coping 
w ith  nuclear incidents.

The Board m ay form ulate and, in accordance 
w ith  need from  tim e to time, revise a regional plan or 
regional plans fo r  coping w ith  nuclear incidents 
w ith in  the te rr ito ry  o f the party  states as a w hole or 
w ith in  any subregion or subregions o f the geogra­
phic area covered  by this compact.

A n y  nuclear incident plan in force pursuant to 
this paragraph shall designate the official or agency 
in each party state covered  by the plan who shall 
coordinate requests fo r aid pursuant to A rtic le  V I o f 
this compact and the furnishing o f aid in response 
thereto.

Unless the party  stales concerned expressly 
otherw ise agree, the Board shall not adm inister the 
summoning and dispatching o f aid. but this function 
shall be undertaken d irec tly  by the designated agen­
cies and officers o f the party  slates.

H ow ever, the plan or plans o f the Board in force 
pursuant to this paragraph shall p rov ide  fo r  reports 
to the Board concerning the occurence o f  nuclear 
incidents and the requests fo r  aid on account thereof, 
together w ith  summaries o f  the actual w ork in g  o f 
effectiveness o f mutual aid in particu lar instances.

From  tim e to tim e, the Board shall analyze the 
in form ation gathered from  reports o f  aid pursuant to 
A rtic le  V I and such other instances o f mutual aid as 
m ay have come to its attention, so that experience 
in the rendering o f  such aid m ay be availab le.

“ r )  Prepare, maintain, and im plem ent a regional 
plan or regional plans fo r  carry ing  out the duties, 
powers, o r functions con ferred  upon the Board by 
this compact.

**s) Undertake responsibilities imposed or neces­
sarily involved  w ith  regional participation  pursuant 
to such cooperative program s o f the federa l g overn ­
ment at; are useful in connection w ith  the fields 
covered  by this compact.

B .  M e m b e r  S t a t e  P l a n s

The nuclear in vo lvem en t o f each state varies to a 
considerable extent. W ith  time, the varia tion  w ill 
become pronounced. C a liforn ia  has the greatest need 
fo r  nuclear p ow er plants and is destined to be fo re ­
most by a factor o f  f iv e  o ver  any other state in the 
West. O regon and W ashington each have a com m er­
cial nuclear pow er plont ordered and expect to have 
seven nuclear p ow er plants by 1990. Colorado has a 
nuclear pow er p lant nearing com pletion  and m ight 
have another by 1990. B y that year, N ew  M ex ico  may 
be sharing a plant w ith  Texas and Oklahom a. By 
198a, A rizona  expects to have its firs t nuclear pow er 
plant. In total, o ve r  75 nuclear plants are expected  to 
be com pleted >r. the W est by  1990.

F igure "4  shows the distribution o f  the nuclear 
pow er pl'.nts and T ab le  17 lists the ir approxim ate 
pow er rating and their site location. Load grow th  
m ay va ry  the num ber o f plants built but the trend is 
set. O f the states destined to have nuclear plants, 
legislation is e ith er in place o r being prepared to 
govern  their location and the ir environm ent impact.

Each W estern  state is in vo lved  in nuclear pow er 
developm ent to some ex ten t and most states would 
like to become m ore invo lved . N ew  M exico, W y o ­
ming, Colorado, Utah and A rizona  have been m ining 
uranium and w ill begin retoo lin g soon to prepare fo r 
a much la rger m arket tl an served  in the past. A laska 
is prepared to en ter the uranium m in ing field this 
year. Idaho, N evada and A laska have been hosting 
AE C  test sites. Idaho and Nevada ha ,e  sk illed  nuclear 
m anpow er pools to build on fo r sp in o ff industries. 
Ca liforn ia  has been abundantly successful in cap­
turing successful nuclear-oricn ted  industries.

Nevada and W ashington have the on ly  com m er­
cial radioactive waste storage sites in the West. 
Nevada would like to add fu el reprocessing plants and
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