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the Department of Energy. Each pamphlet explains the history, goals, and 
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The "United States Civilian Nuclear Power Policy, 1954-1984: A Summary 
History" written at the request of the Assistant Secretary for Nuclear Energy, traces 
the history of federal policy for developing commercial nuclear power from 1.954 to 
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vigorous, and at times heated, public debate. In the 1950s the debate focused on the 
proper role of the government in encouraging commercial nuclear power. By the 
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this history provides a brief overview of federal civilian nuclear power programs. 

Jack M. Holl is Chief Historian of the Department of Energy. Roger Anders 
and Alice Buck are professional historians working in the History Division. Although 
the Assistant Secretary for Nuclear Energy's request established the topic and general 
goals of the study, the Chief Historian has ultimately determined its contents and 
conclusions. The authors wish to thank Prentice Dean for compiling the chronology 
and the charts for the study and Sheila Convis for her outstanding support in the 
overall production of this brief history. 

It is OUf hope that this history of the United States Civilian Nuclear Power 
Policy will prove useful both to Departmental personnel and the public. 
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The United States' Civilian Nuclear Power Policy, 
1954-1984: A Summary History 

by 

Jack M. 80U, Roger Anders, and Alice Buck 
History Division, U.S. Department of Energy 

October 1985 

Atoms for Peace 

Preside", Eisenhower, at his desk. August 30, 1954, siglls Ihe Alomit Energy Act which creafed a pril'oll! 
power ;ndl4slry and permiued greoler atomic cooperation w;lh American allies. Sealed: Presideflf 
Eisenhower, Rep. Slerling Cole, AEC Chairman Lewis Strauss. /Jack: MLC Chairman Herbert B. Loper, 
Sen. EtI"';11 c. Johnson, Rep. Carl flitlShaw, Rep. James E. Van Zandr, Rep. Melv;n Price, Rep. Carl T. 
Durham, and Commissioner Thomas Murray. 

Preside", Eisenhower inifioling 'he grollnd breaking 
Of Shippingport A/omic Power Slolion. September 
6, 1954. 8y passing a neufron wOlld ovef a neutron 
COlli/fer an electronic signal starled a bulldozer J 200 
miles away affhe Shippingporl sile in PeflllSy/vollia. 

The or igi ns of the Unitcd States' nuclear 
power policy are genera lly traccd to Pres i· 
dent Dwight D. Eisenhower's famous 
Atoms-for-Peace speech de li vered to the 
Uni ted Nations in New York on December 
8. 1953. The Pres ident, who was anxious 
to break the deadlock in the sta lled d isa r­
mament ta lks proposed establishing an in­
te rnationa l pool of fi ss ionable nuclea r 
mater ial to be placed under the cont ro l of 
an internationa l atom ic energy agency 
under the aegis of the Un ited Nations. 
Eisenhower hoped tha t an inte rnational 
pool of fi ss ionable material wou ld not on­
ly decrease stockpi les o f ura n iu m 
dcs ignatcd fo r weapons, but a lso would 
provide the impetus fo r the development 
of peace ful uscs of the atom, espec ially 
nuc lear power reac to rs. Indeed, the 
Eisenhower Administra tion perceived lhat 
the development o f a domest ic nuclear 
power industry in itially would be closely 
ti ed to the growth of nuclear power in 
Europe and Dl her areas. I 

In order fo r the Un ited Slates ei the r to 
foster internat ional coopcration in the 
peaceful u!)es of atomic energy, o r 10 
launch a civi lian nuclear power policy, 
however. it was necessary for Congress to 
amend the orig ina l Atomic Energy Ac( of 
1946. Under the law, the civ ilian Atomic 
Energy Comm ission monopolized a ll 
nuc lear sc ie nces includi ng reac to r 
technology. Bctween 1946 and 1952. thc 
United States devoted vi rtually all o f its 
atomic energy resources to building up the 
West 's nuclear defenses . Limited stocks of 
uranium had precluded the development of 
c ivilian powe r reactors . Nonetheless, the 
commission's ac tivit ies in developing 
plutoni ulll production reac tors, its limited 
power reactor experimcnts, and it s success 



Experimental Breeder ReaclOr-1 (EBR-I), first reac­
lOr to go into operatioll at the Notiollol Reactor 
Testing Statioll, ill 1951 gellerated firsr Ils{'flll 
omounts of electricity from rhe arom ond lOfer 
proved /lle feasibiliry of breeding III a fasr reactor. 
The reactor was shurdown ill 1964. 

in bui ld ing milita ry propulsion reactors had 
demonstrated the feas ibility of nuclear 
power. As early a, the rail or 1952. the 
Joint Committee on Atomic Energy 
publi~hed Atomic Power alld Pri l'all' 
Ellferpri.\'e. The Jo in t COlllmittce report, 
which indicated broad intcrest in nuclear 
power. conluded !hm !he developmclJl or 
nucJe<tr po wcr wo uld require ad ­
ministrative and financial arrangemenl!o. not 
po!-.~ible under the cxi!-.ting Atomic Energy 
Ac t .~ 

President Eiscnhower endorsed amend­
ment of the Atomic Energy ACI as the first 
step toward encouraging pri vate industry 
to undertake power reactor project!o.. 
Although the Pre, ident doubted that in­
du~try would partic ipate without large 
government subs idie~, he abo believed thai 
nuclc<tr power development would come 
more quickly with indu ~t rial participation. 
On March 31. 1953. the National Securi­
ty Council adoptcd the Eisenhower Ad­
min ist ration 's policy on nuclea r power 
development. The National Security Coun­
cil affirmed that "the attainment of 
economical ly competiti ve nuclear power 
IWH!\ J a goal of nat ional importance. , . But 
even with legislation permitting the private 
owncrship and operation of powcr stations, 
the gove rnmcnt would have to continue 10 

shoulder the burden of long- term research 
and developmenl. The NSC <llso envisiol1* 
cd that state authorities would "assume in­
c..:re<l~i ll g responsibility for safety aspects 
of rC<Jctor operation," while financial risks 
would be assigned to the owner~, "in keep­
ing with normal industrial practice. ".\ 

Fur more than thirty years . Atoms for 
Peace served as the cornerSlOne for 
America's domestic and fo reign policy 

The Five-Year Program-1954 
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Despite enthusiasm to exploi t commer­
cia l nuclear power. in 1954 thc United 
States had no viable civilian power pro­
jects. At the insistence of the Joint Com­
minee on Atomic Energy, the Commission 
proposed a fi ve*year program consisting 
of ~pccific rcsea rch and development pro­
jects. The Commission's reactor develop­
ment program was already heavily com­
mitted to military propulsion reactors for 
the Navy and Air Force. The military pro­
jects preempted so much of thc budget. 
staff. and laboratory facilities tha! all the 
res t of the Commission's reactor develop­
ment projects were simply referred to as 
the "c ivi lian power program." ever­
thcless some progress had been made. On 
Decembcr 20, 1951, the Experimental 
Breeder Reactor (EBR-I) built by Argonne 

rclat ing to the peaceful u!\cs of atomic 
energy. Ei~enhowe r understood that 
American Iluclear science and technology 
were "wasting assets"; that is, he knew 
that in time othcr nations would acquire 
nuclcar cclpability through their own ef­
fo rt ~. While the Uni ted States was still the 
dominant nuclear power, the President 
~ollg ht to furthcr the Nat ion's politica l. 
commerc ial, and defense interest!-. 
th roughout the \vorld. A!\ one offi cial ex­
plained to Nelson Rocke fellcr, !\pec ial 
assb tant to the president . the development 
of international atomic energy under lhe 
leadership of American gove rnment and 
in d u ~try would provide an "Atomic Mar­
shall Plan" ror the world .' 

Thc Ebenhower Admini~tration WU!o. 
cOlllmittcd 10 promoting nuclear power for 
civi lian purposes, but it ~ economic and 
budgetary policies did not allow for large 
ex penditures for that purpose . When the 
Adminbtnlt ion also decided not to build an 
aircraft carrier propulsion reactor because 
it would be too expensive. the Atomic 
Energy COJ11l1li ~~io n !\aw a real possibili­
ty of converting the carrier reactor into a 
nuclear power project. Although the Com­
mis!-.ion s upported , indll~trial partici pation. 
like the NSC it did not believe private in­
dus try wou ld invest heav ily in long-term 
research necessary to achieve civ ilian 
power, even if the lega l obstacles were 
removed Eisenhower agreed, and endors­
ed the idea of stripping the naval features 
froIll the carrier propUlsion project which 
We~tinghouse had already sHlrted at Bet­
tis, the COIllmiss ion's Atomic Power 
Laboratory in Pennsy lvania, and develop­
ing in~tead a central stat ion nuclear power 
plant. -~ 

National Laboratory in Idaho had produc­
cd !o. mall amounts of elect ricity. The Com­
mission 's Materials Testing Reactor 
(MTR). also built in Idaho. went cr it ical 
in March 1952. while the Navy's prototype 
Pre;surized Water Reactor (S IW ) ror the 
Nautilu !\ submarine was sllccessfu lly tested 
a year later in March 1953. Argonne's 
boiling wate r reac to r ex pe riment 
(BORAX- I). the construction or the Ex ­
perimental Breeder Reactor-2, and Oak 
Ridge Laboratory's Homogeneous Reac­
tor Experiment-I (HRE- I). rounded out 
the Commission's major reactor programs 
on thc eve of the Atoms-for-Peace 
speech,6 None promised sign ifi ca nt 
civilian power within the decade. 

The Commission 's five-yea r program ill-



eluded three o f the reactor ex pe rime nts 
already completely under government con­
trol: the bo iling water. fa st breeder. and 
homogeneous reactor ex periments. A 
small fourth project. the Sodium Reactor 
Experimenl (S RE) buill in California by 
North American Avia tion. Incorporated. 
would be the o nly private program large­
ly financed by Ihe governme nt. The fift h. 
and by fa r Ihe la rgest project. Ihe 
pressurized wate r reacto r was wholly 
governme nt-spo nsored and directed. with 
the degree of pri va te panic ipation to be 
de te rmined late r. 

Con~eque ntl y. the pressurized waler 
reacto r salvaged from the de mise of the 
carrier propuls ion projec t would become 
the centerpiece of the Comm iss ion 's fi vc­
year progra m. The quickest. and surest. 
way to build a fu ll -scale nuc lea r power 
plant wou ld be to put the project unde r the 
control of Admira l Hyman Rickovcr a nd 
his naval reacto rs staff. Although the Joint 
Committee believed that the five-year plan 

Atomic Energy Act of 1954 

AEC Chairman Gordon Dean (1950-1953) 

The virtual exclusion of private industry 
from the Commission's five-yea r plan 
underscored the need to amend the Atomic 
Ene rgy Act. The Joint Committee assum­
ed the initiative for drafting an entire ly new 
statute rather than trying to amend the o ld 
law piecemeal. During the hearings when 
the proposed Dixon-Yates contract became 
public knowledge, o ld animosi ties surfac­
ed over the issue of pri va te-versus-public 
power. Under Ihe proposed Dixon-Yales 
contract. the Commission wou ld purchase 
power frol11 a consortium of electric 
utilities planning to bui ld a coal- fired plant 
on the Miss issi ppi Ri ve r. The purchase of 
power from private utilities, of course , 
would offset power the Comm ission would 
o lherwise buy from the Tennessee Valley 
Authority. Congressio nal Democ rats 
suspected tha t the Administrat ion was us­
ing the Commission in this way to under­
mine Ihe TVA . 

In Ihe subsequenl debates over Ihe 
Atomic Energy Act, Republicans and 
spokemen for private industry advocated 
provis ions wh ich would a llow priva te 
ownership of plants producing or using fi s­
sionable materia l (ownership of fissionable 
material would re ma in wi th the govern­
ment ); authorize the Commission to 
declassi fty restricled dala for peaceful 
uses ; eSlablish licensing procedures fo r Ihe 

was sound and deserved support . there was 
some reservation abou t the wisdom of con­
verting a navy project into a civil ia n one . 
and of building a full -sca le plant whe n it 
had no chance of generating power at an 
economic cos t. But most ques tion s 
evapo rated when the Duquesne Light 
Company of Pillsburgh o ffered 10 bui ld Ihe 
new plant on a s ite it owned o n the Ohio 
Ri ver at Shippingport. Pennsy lvania. ap­
proximate ly forty mi les from Betti s. At no 
cost to the government. Duquesne offered 
to provide the si te and the ILIrbogeneralO r 
plant , and to operate and maintain the 
fac ility. The company would also con­
tribute to the cost of developing and 
building the reactor. which Westinghouse 
would design and the government wou ld 
own. Duquesne also o ffered to buy the 
powe r from the Comm iss ion at rates 
f~l vorablc to the governme nt. As the Com­
mission reported to the Jo int Commi ttee. 
the Duquesne offer was a lmost 100 good 
10 believe.1 

distribution and li se of fi ss ionable and 
radioact ive mate rials, and for the opera­
tion of nuclear faci lities; liberalize patent 
provis ions: and permit international ex­
change o f fechnical information. 

The Democrats countered that the 
United Stales could only maintain world 
leadership in nuclear energy by supporting 
a strong government program in reactor 
development. Along wilh public power ad­
vocates. the Democrats feared the new 
legislation would "give away " to private 
illlerests nuclear technology deve loped at 
public expense. After more than s ix 
months of bi tter debate , inc luding one of 
the longest Senate filibu sters in history. 
Congress passed Ihe legisla lion whieh Ihe 
President s igned into law on August 30. 
1954 .' 

The President and his pa rt y had won a 
s ignificant victo ry in es tablishing leg is la­
lion which would allow Ihe Fede ral 
Government and pri vate industry to 
develop and promote nuclear powe r in 
partnership . The pa rti sa n legacy from the 
pri vate-ve rsus-publi c powe r deba te. 
however. wou ld continue to haunt the rela­
tionship between the COl11m i!>s ion and the 
Jo int Committee when the De moc rats 
regained contro l o f Congress after the 
November 1954 e lec tions. 
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The Power Demonstration Reactor Program 

The Materials Testing Reactor (MTR) Of Ihe Na­
liollal Reactor Testing Slaliofl in Idaho. The MTR 
",as used primarily (0 sflldy fhe effects of radialion 
on fuel, moderator (llId slmclllral malerials of i I/ ­
teres/ 10 pQh'er reactOr designers. 

4 

Just one month after the 1954 elections. 
the Atomic Energy Commission announc­
ed th e establi shme nt of its Powe r 
Demonstration Reacto r Program . The 
Commission hoped to advance beyond its 
fi ve-year plan , which included only limited 
industrial participation and funding, as in 
lhe Sh ippingport project. Wilh lhe Com­
miss ion owning the reactor and beari ng 
primary responsibility for the project. In 
the Power Demonstratio n Reactor Pro­
gram . private indust ry would own. design. 
construct. and operate the power reactor. 
The Commiss ion would provide funding 
and other ass istance as required. but in­
duslry wou ld have overall responsibility 
for the project. Because of the high cost 
of purchasing fuel to load reactors . the 
Commission offe red to loan the fuel. 
c harging on ly for lhe fuel aClua lly burn­
ed . Commission laboratories would a lso be 
made available fo r research a nd deve lop­
me nt. In addition, the Comm ision would 
assist in pay ing the cos ts fo r development. 
fabri cal ion, and experimental opera tion of 
the plants. In its invitation, the Commis­
sion stressed the importance of advancing 
the state o f the art towa rd economically 
competiti ve nuclear power while minimiz­
ing the costs to the governme nt. Unfor­
tunately , the broad selection criter ia 
outlined in the Commission's invitation did 
not provide suffic ient guidance for the in­
duslry proposa ls. Of the four proposa ls 
received by the Commiss ion. none strict­
ly fo llowed the selec tion cr iteria . Two ap­
plicants even went so far as to propose 
governme nt projec ts w ith industrial par­
ti ci pation. rather than being private efforts 
with government support. 9 

The governme nt faced the fundamental 
problem of how to transfer a new 
techno logy from govern me nt control into 
the marketplace . The Commi ssion had lit­
lie confidence lhal pri vale industry could 
make the proper decisions about the future 
o f nuclear power. o r had the resources to 
take lhe requisite ri sks. On lheOlher hand , 
what were the limits to government invest­
ment in a technology destined for private 
explo itation? The Commission was caught 
in whal mighl be ca lled lhe Sh ippingport 
dilemma. The mo re the Commission pro­
vided needed ass is tance to stimulate 
growth of nuclear power. the more the 
powe r demo nstration projects would 
become like Sh ippingport , government 
projects with industrial partic ipation, Such 
partne rship would defeallhe basic purpose 
of the Power Demonstration Reactor Pro­
gram by fo reclosing private ownership and 
control o f the reactor. On the o ther hand, 
as projects became inc reasingly indepe n­
dent of the Commiss io n 's support. the 
governme nt would find it inc reasingly dif­
ficu lt to direc t the course of nuclear power 
developme nt ,10 

The Commission was pleased that a ll 
four power demonstration proposals would 
advance reacto r deve lopment projects 
already sponsored by the five-year plan. 
Despite deep misg ivings about government 
fundin g o f rese,lrc h and development for 
pri va te indu stry, the Commission also 
wanted the Power Demonstration Reac­
tor Program to be a success. It seemed evi­
dent that in order to tra nsfer nuclear 
technology frol11 government control to the 
marketplace. the Federal Government 
would have to support projects which were 
more independent lha n Shippingporl. bUl 
not yet fully pr ivate en terprises . II 

The Commission approved lhe pro­
posals of the Nuclear Power Group. head­
ed by Commonwealth Ed ison, 10 build a 
boiling wate r reac tor at Dresden. near 
Chicago, and of the Detroit Edi son con­
sortium to build a breeder reactor (the 
Enrico Fe rmi Atomic Powe r Plant) near 
Detro it. Proposa ls from the Yankee 
Atomic Electric Company of Boston to 
bui ld a pressurized wate r reactor in 
western Massachuse tt s . and from the Con­
sumer's Public Power District of Colum­
bus. Nebraska to build a sodium graphite 
reacto r we re initia lly deferred. but later 
accepled ." (see Table 2.) 

The results of the first round of the 
Power De monstration Reactor Program 
were gratifying to the Commission , but did 
not stir g rea t enthusiasm e ither in the 
White Hou se o r on Cap ilol Hill. 
Eisenhowe r. for example, hoped for a 



more dramatic project such as modifying 
the successful submarine reactor to power 
an .. AtomS-rOf-Peace" surface ship. The 
National Security Counci l , on the other 
hand , be lieved the Commission should 
place greater emphasis on the development 
o f small power reactors . which might be 
morc competitive in foreign markets. 
While the Commission succeeded for the 
time being in postponing the President' s 
project for an "A toms- for-Peace" ship. it 
used the SC' s concerns to launch the se­
cond round in the power demonstration 
program . I.' 

The Gore-Holifield Bill 

A£C Chairman Lewis L. Strauss (/953-/958) 
Credit: Kurah , Ottawa 

The Atomic Energy Commission's five­
year plan. and the first two rounds o f the 
power demonstration reactor program left 
the Democrats on the loint COIllJ11itlee 
d issati sfi ed with the government 's leader­
ship in developing c ivilian power reactors. 
The Commission had hoped that private in­
dustry could be induced 10 finance . build. 
and operate nuclear power plants incor­
porating each of the promising reactor 
designs . thus limiting the government 's 
role in support of the new technology. Joint 
Committee Democrats, on the other hand. 
bel ieved the Commi ss io n 's reac tor 
development program lacked the focus and 
resources necessa ry to ach ieve economical 
nuclear power. The Gore-Ho lifie ld Bill. 
introduced in the spring of 1956. would 
have dramatically enlarged the Federal 
Government's reac tor developme nt pro­
gram by directing the Comm ission to con­
struct s ix large-scale nuclear power pro­
jects in different regions of the country. 
The bill. sponsored by Senator Albert Gore 
of Tennessee and Representati ve Chet 
Holifie ld of Ca lifornia , received en­
thusiastic support from Senato r Clinton 
Anderson of New Mex ico, Chairman of 
the Jo int Commitlce. Commission Chair­
man Lew is Strauss, suspecting that the 
Democrats wished to create an 'atomic 
TV A.' became the bill 's intrac table foc . 

As hea rings on the Gore-Holifie ld Bill 
go t underway. the Democrats revealed 
the ir distrust of the Commission's en­
thusiasm for nuclear power . and of the 
pri vate sector 's commitment to build a 
nuc lear industry. To some extent, the old 
public-versus-private power debate was re­
joined. But Gore and other suppo rters of 
the bill a lso believed they were fighting a 
significant bailie in the Cold War. To lose 
the race for nuclear power to the Sov iet 
Union. Gore argued, wou ld be 
"catastrophic . " The United States had a 
"c lear moral responsibility" to develop 
" this marvelous new source of energy 
to dispel Soviet progaganda that we a re a 

The second invitation. annou nced in 
September 1955 . stressed small reaclOrs 
and e ncou raged, for the first lime. par­
tic ipmion from public power groups. The 
response to the second round raised the 
total number of projects to seven (after the 
Nuclear Power Group withdrew from 
rou nd one). In the second round the Com­
mission took title to those portions of the 
reactor plant constructed with governme nt 
funds. thus returning to the government­
industry partnership adopted for the Ship­
pingport project. " (See Tabl e 2.) 

Nation of warmongers." Significa ntly, 
Gore touched c losely on the original theme 
of Eisenhower's Atom s- fo r-Peace 
speech .15 

During the 1956 election campaigns. (he 
Democrats did not cr it ic ize Eisenhower 
because his nuclear power prog ram was 
e nvironme ntally reck less o r soc ially 
dangerous. Rather. following the lead of 
Gore. Holifie ld . and Anderson" they 
chaslized the Administration fo r not charg­
ing ahead far enough or fas t enough. In 
May. hamme ring away at the Dixon-Yates 
th eme while campai g nin g for the 
Democ rati c Presid e ntial nomi nati on. 
Senator Kefauver charged that the United 
States had "fa lle n woefu lly behind" the 
Soviet Union . the United Kingdom. a nd 
France because the Eisenhower Ad­
ministration had insisted that pr iva te in­
dustry be the exc lu sive developer of com­
mcrc ial atomic energy. Kefauver repeated 
h is accusations a 1110nth later, more 
s tr ide ntl y blaming " Republi can 
Freebooters" for fallin g behind in the in­
te rnational development of nuclea r power. 
At the Democratic National Conven tion in 
August 1956. the Comllliss ion was accus­
ed of being too slow, too secreti ve and too 
cau tious. According to the Democrats, 
" lo ft y words and litt le action" characteriz­
ed the adminis tration's nuclear power pro­
gram . While the Comm iss ion and private 
industry conferred . the United Statcs was 
" Iagging in the world race for nuclear 
power. prest ige, and wo rld markets.·'16 

After bitter debate. and frequent amend­
ment. the Gore-Holifield Bill. wh ich had 
easily passed the Senate. was defeated in 
the House o f Representatives by just 
twelve votes. A jubilant Strauss believed 
that the Eisenhower Administra tion had 
been vindicated . On the other hand . an em­
bittered Senator Anderson was convinced 
that the Chairman of the Atomic Ene rgy 
Comm ission was rea lly opposed to nuclear 
power.11 Ande rson, and the Joint COIll­
mittee Democrats, would bide their time. 
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The Price-Anderson Act 1957 
Anderson reso l ved to (urn th e 

Democratic defeats on alOmic energy 
legislation in 1956 into solid vic tories in 
1957. The Price-Anderson Acl would 
become one of the most important pieces 
of atomic: energy legislation passed after 
Ihe Alomic Energy ACI of 1954. In March 
Anderson warned Strauss that the in­
surance indemnily biU , which Ihe nuclear 
manufaclurers demanded. wou ld be bOIlI­
cd up until the Admin istration showed 
more signs of cooperating with the Joint 
Co mmittee on nu c lea r powe r 
legislation . 18 

Unexpected ly, Congressman Clarence 
Cannon, Chairman of the House Ap­
propriations Committee . charged that the 
Power Demonstration Reactor Prog ram 
was illegal because nonc of the projects 
had been specifically aUlhorized by Con­
gress as req uired by the 1954 Atomic 
Energy Act. Strictly speak ing. Cannon was 
incorrect because the projects had been 
funded from Ihe operming budgel. and 
hence 11 0 1 subject to direct Congressional 
au thoriza tion. When Cannon demanded an 
amendment to the Act to provide Congres­
~donal oversight. Anderson se ized the op-

pOl1l1nity 10 suggest that the Joint Commit­
tee simply "cooperate" wi th the Commis­
sion by authorizing the projects, as Can­
non requested. without having to amend 
Ihe law. Allhough nOI happy aboul Ihe 
compromise. the Commiss ion acquiesced, 
thus prov iding Anderson and the Joi nt 
Commiltce their sought-a fter authority 
over the power reactor development 
program .I'l 

Shortly thereafter, Congressman Mel vin 
Price of Illinois and Senator Anderson in­
troduced the insurance indemnity bill 
wh ich quickly passed bOlh houses of Con­
gress. The act required nuclear power 
operators 10 carry the max imum insurance 
coverage offered by private companies. In 
addition. the licensees and their suppliers 
would be indemnified by Ihe aCI for $500 
million over the amount of private 
coverage ava ilable. Finally. public liability 
would be limited fo r eac h acc ident to the 
total amount of federal and private protec­
tion. Signed into law by Pres ident 
Eisenhower on Seplember 2. 1957. Ihe 
Price-Anderson Act would become con­
troversial in the nuc lear power debates of 
laler decades. 20 

International Programs - Peaceful Bilaterals, 
the IAEA, and Euratom 

Advanced training oppommilies in the peacejul uses oj atomic ellergy were ojfered to joreigll natiOllols (II 
AEC facilities. In Ihis photo, two Bollelle-Norlhwesl research sciemists describe Ihe use of a fllel rod pro­
jilometer at the Pacific Norlhwest Laboratory to Jaguish K. PaM (center), Bll/Ibba Atomic Research Celller 
exdlOfJge scientist, Bombay, India. Credit: Ballelle-Northwest 
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Although Eisenhower's nuclear power 
program became embroiled in domestic 
polit ics between the Atomic Energy Com­
mission and the Democ rat ically controll­
ed Joint Committee on Atomic Energy. 
Atoms for Peace remai ned a major part of 
Uniled Siaies' foreign policy relaling 10 

arms control and disarmament, the inter­
national control of nuclear energy and 
relaled lechnology . and posi-Worid War 
II European recovery. American defen se 
needs wou ld always corne firs !. By 1954. 
however. the United States had enough 
uranium so that it could promote interna­
tional peacefu l uses without depicting ils 
own military stockpile. By sponsoring the 
Geneva Confe rence on Peaceful Uses of 
Atomic Energy in 1955. and the creation 
of the Internmional Atomic Energy Agency 
(iAEA). Ihe Uniled Siaies hoped 10 

eSlabli sh forum s Ihrough which il could 
secure its role as an international manager 
of atomic energy. At the same time. 
through bila te ral agreements which 
transferred nu clea r tec hno logy and 
ll1a1erials to foreign countries. Eisenhower 
hoped to strengthen America n econom ic 
and military tics to ils allies and other 
foreign nations. 



The Ten-Year Plan 

The bilateral agreements provided fuel 
and technology for power reactors as well 
as research reactors and isotopes for 
nuclear medicine, agriculture and other 
research purposes. To some degree, 
however , the Commiss ion preferred 
bilateral power and research agreements 
over cooperative programs through an in ­
tcrnalionaJ agency, since the bilatcrals pro­
vided the United States greater economic 
and political leverage and max imum 
management of foreign activities. By 1961 
the Un ited States had negotiated fourteen 
power bilaterals and thirty-eight resea rch 
bilaterals with thirty-seven partic ipaling 
cou ntries and the city of West Berlin. 

Even the numerous bilatera l agreements 
of cooperation. however. did not reveallhe 
main thrust of America '5 peaceful atomic 
diplomacy . In reality. under directions 
from President Eisenhower, the United 
States placed its greatest support behind 
Euratom. the European nuclear 
cooperative embracing France. West Ger­
many, Italy , the Netherlands, Belgium and 
Luxembourg. As envisioned in 1956. 
Euratom wou ld establish an integrated pro­
gram for developing an atomic energy in­
dustry in Europe sim ilar to the European 
Coal and Steel Community. Although 
Euratom wou ld finance and coordinate 
research and development. it was primarily 
designed lO generate electrical power for 
industrial uses. With European coa l pro­
duction on the decline and the best of the 
hydroelectric sites already exploited, 
nuclear energy seemed to offer Europe its 
on ly long-term indigenous source of in­
dustrial power. Even th is sou rce was 
somewhat limi'cd by Europe's uraniulll 
resources. unless supplemented by the 
United Stales. Of course. the Administra­
tion also expected American industry 10 

profit from the sa le of nuclear hardware 
to the Euratom group. Although Chairman 
Strauss was somewhat concerned about the 
soc ial istic aspect of Euratom, the debate 
over public versus private power, waged 
so bitterly in the United States, did not 
seriously jeopardize the Atoms- far-Peace 
initiat ive. 

Safeguards and security remained a per­
sistent problem for export ing American 

In July 1958 John A. McCone succeed­
ed Lewis Strauss as chairman of the Com­
miss ion. McCone was an engineer. who 
lOok a pragmatic. rather than political. ap­
proach to issues. He moved quickly to 
bui ld a good working relationship with 
Anderson and Holifield so that nuclear 
power policy would be formu lated in coor-

nuclear technology and materials abroad, 
however. Each of the peaceful bilaterals 
included safeguards provisions satisfactory 
to the Commiss ion, as did the Euratom 
agreement. In addition to the 1954 Atomic 
Energy Act, the United States looked to the 
Statutes or the International Atomic Energy 
Agency to provide the principal guidelines 
for safeguards procedures. Protracted 
negotiations with the Russians over 
establishment of the IAEA focused on 
these very issues. Even after the Soviet 
Union ratified the IAEA treaty in May 
1957, the Senate moved slow ly to approve 
United States' participation in the interna­
tional organ izat ion. Senate oppos ition to 
the IAEA treaty sprang from a complex 
crosscurrent of isolationist. anti-foreign 
aid , ami-communist, and military secrecy 
sent iments mixed wi th suspicion of the Ad­
ministration 's domestic power reactor pro­
gram. Although the treaty was never in any 
serious trouble, in the end the Senate 
amended it 10 require Congress ional ap­
proval of all transfers of nuclear materials 
to the lAEA. The amendment did not cr ip­
ple Eisenhower's Atoms-for-Peace pro­
gram. but it reflected somewhat less than 
full confidence in the IAEA and interna­
tional multilateral cooperation.!1 

International ri val ry and safeguards 
were not alone in frustrat ing acce lerated 
development of the peaceful atom. By 
1960, increased European coal production 
and inexpensive Middle Eastern oil had 
dealt a severe economic blow to the hopes 
of establishing a competit ive nuclear power 
industry . Euratom had consequently fal len 
short of expectations as the urgency for 
nuclear power lessened. Euratom remain­
ed confident that nuclear power. in the long 
run. would be important to Europe. but 
estimates frol11 projected installed nuclear 
capacity by the 19705 were revised 
downward. With Euratom and other il1lcr­
national nuclear programs facing economic 
uncertainty. slrelch-outs and rnodifications 
were required for most development pro­
jects. whi le the prospects for competitive 
nuclear power in the United States con­
ti nued ullcertain. 22 

dination with the loint Committee. Both 
McCone and the Join t Committee, 
however. wou ld have to work within the 
budgetary limits set by the Eisenhower Ad­
ministration. Realizing that power reactor 
technology was still in the early stages of 
development. McCone subjected every 
Commission reactor project to searching 
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Former AEC Chairman Lewis Sirauss con· 
gralularing new Chairman John A. McCone. July 
14, 1958. 
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technica l scrutiny. Intending to formulate 
a "constructive program. ,. he did not want 
to proceed with anything that was 
" unsound. " 23 McCone's IwO years as 
chai rman wou ld g ive the Commission a 
lime to pause and regroup afte r the hectic 
battles of the previous few yea rs. 

The Joint Committee. mcanwh ilc. not 
satisfied with the Commission's c ivilian 
program. d rafted its own Proposed £'1;­
panded Civilian Nuclear Power Program. 
Although concluding that nuclear power 
could one day supplement dwindling sup­
plies of foss il fue ls, the Commi ttee saw 
urgency only in the need to maint.ain the 
American inte rnational lead in thc peaceful 
applica tions o f atomic energy. The COill­
mitlce thought thar economic nuclear 
power could be demonstrated in the United 
States by 1970 if the Commi ssion provid­
ed "pos it ive direc tion" to the course and 
speed of nuclea r powe r development. 
Outlining its own program, the Joint Com­
mittee envisioned the construction of 
(wenty-one reac tors of various types over 
the next five to seven years .24 

McCone asked Commission stafl to 
ana lyze the Jo in t Committee's proposed 
program while he undertook his own 
rev iew of power policy and programs. FOr 
over a year Commiss ion labo rator ies and 
cont rac tors revicwed reactor projects and 
concepts , with the ultimate goal of dev is­
ing a plan for the developmcnt o f commcr~ 
c ial ly compet iti ve nuclear power. Falling 
in line with the Joint Committee. the Com­
mission conc luded nuclear power could 
become econom ically competi ti ve by 
1968, or about ten years afte r McCone 
launched his policy rev iew. The study. 
known as the Commission's ten-yea r plan, 
was published in February 1960 .25 

The Comm ission descri bed the new plan 
as "the first phase " of its long-range pro­
gram 10 make nuclear power "competi ti ve 
wi th power from foss il fu els in high-energy 
cost areas of [the l country wi thin ten 
yea rs." Recogn iz ing the bleak picture for 
nuclear power in Europe. the Commission 
neve rthe less promised to maintain 
American leadership by assisting other na­
tions to reduce the cost o f nuc lear power. 
The Commi ssion recognized the need to 

develop breeder reactors which would use 
plentiful uranium 238 and thor ium during 
power gene ration to c rea te plutonium and 
uranium 233 , which cou ld then serve as 
reactor fue l. Light wate r reactors also pro­
duced some plutonium during operat ion 
but not at the same rate as breeders. Plen­
tifu l ore and the ability to produce new fuel 

meant that breede r reactors promised an 
almost unlimited supply of energy. The 
COIllm iss ion re fu sed, however , to predict 
when shortages of uranium 235 mig ht 
make the use of breeder reactors vi tal and 
clearly saw their development as a long­
te rm projec t. 

To carry out the ten-year plan, the Com­
mission dev ised a " three-phase sequence" 
fo r the development of commercial power 
reacto rs. First. the Com miss ion wou ld 
cominue its experimental reactor projects. 
(See Tab le 3.) Nex t, in pa rtnership with 
private industry the Comm ission would 
build prototypes of the most promising ex­
permcntal types under provisions of the 
Power Reactor Demonstra tion Program . 
Finally. the Commission would work 
coope rative ly with reactor ma nu facturers 
and utilities to produce full size power 
reacto rs. 

Confident that ligh t water reacto rs 
would soon become competitive. Lhe Com­
mission hoped thai other reac tors, such as 
organic or sodium cooled reacto rs, might 
also achieve competitive power in high fuel 
cost areas . In addi tion to the reactor 
developmenta l plans, the Commission saw 
the need to develop a va riety of reactor 
fuels, components. and materials to dev ise 
methods of reprocess ing commercial reac­
to r fu els , and to establish " practical 
systems fo r the safe handling and disposal" 
of radioact ive wastes. Noting a lso that the 
inc reasing number and dive rsity of new 
reactors would "in tensify" problems in 
reactor sa fety. the Comm ission prom ised 
to contin ue the "expe rim enta l and 
analytical work" required to provide the 
tec hni ca l bas is fo r desig nin g safe 
reactors .10 

The Commiss ion's ten-yea r plan was 
morc of an ex tension of earlier proposa ls 
than a departu re from e ithe r the Fi ve- Year 
Prog ram or the Power Rcactor Demonstra­
tio n Prog ram .:n Th e ten -year pl an 
underscored the imparlance of integrating 
the various reaCtor projects and des igns in­
to a comprehensive plan for the introduc­
tion of commerc ial Iluclear power. The 
plan a lso ack nowledged in 1958 that the 
outlook fo r commerc ial nuclear power ap­
pea red somewhat bette r in the United 
States than in Europe, The Commission re­
tained its role in deve loping commerc ial 
power whi le mov ing the technology into 
commerical product ion by 1968. But John 
F. Kennedy's victory in the 1960 Presiden­
tial e lcc tion promised a new Administra­
(ion and a new look at nuclear power. 



A New Civilian Power Policy - The Kennedy Administration 

President Kennedy's visit to Germontown, Febnmry /961 . Commissioner Graham, Chairmon Seaborg, 
Presidenl Kennedy. Commissioners Wilson Gild Olson. 

President Kennedy appointed Glenn 
T . Seaborg, Nobel Prize winning chemist 
and chancellor of the University of Califor­
nia. to be chairman of the Atom ic Energy 
Commission . A distinguished chemist who 
had discovered plutonium , Seaberg was 
a lso an enthusiastic supponer of the 
peaceful applications of atomic energy. 
With Kennedy in the Presidency and 
Seaborg chairing the Commission, Senator 
Anderson and Represcmativc Holifield of 
the Joint Commi ltce on Atomic Ene rgy 
looked forward to a vigorous civ ilian 
power program under strong federa l 
leadership. The Jo in t Committee soon 
discovered. however. that the Kennedy 
Administration had different priorities, 
which included a "crash" space program, 
but not an equally vigorous civilian nuclear 
power program. The decline in federa l 
outlays for demonst ration reactor pro­
grams, which had begun in Eisenhower's 
second term , continued in the Kennedy 
Adm inistration. 28 

Under Seaborg. the COlllm ission an­
nounced a modi fi ed third round of the 
Power Demonstration Reactor Program. 
The add itional third round essen tially car­
ried forward ex isting programs while the 
new Admin islration devised ils own 
civ il ian nuclear power policy. lnvi ling in­
duslry 10 submit proposa ls for "the design. 
construclion. and operation of a large all ­
nuclear power plant.·· capable of produc­
ing at least 400 megawatts of electricity. 
the Commission set a maximum amount 
for its financial contributions. expecting 
private industry 10 bear the rema ining 
des ign and construction costs. The Com­
mission hoped the modified third round 
projects. announced on August 23. 1962. 
would demonstrate the reliability of large 
nuclear plants for power production. 
Although the Commission believed in­
dustry capable of bearing a greater share 
of design and construction costs. it added 
an incentive by offering the possible 
wa iver of reactor fuel use charges. Even ­
tually the modified third round produced 
three projects. the c ity of Los Angeles 
Department of Water and Power' s Malibu 
Plant. the Sou thern Ca lifornia Edison's 
San Onofre Nuclear Generating Station. 
and the Connecticut Yankee Atomic Power 
Company's Connecticut Yankee Plant. All 
thrce were pressuriz.ed watcr reactors. !':! 
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The 1962 Report to the President 

10 

Even before the opening of modified 
round three, the Jo int Committee sought 
to bu ild political a nd fi scal support for 
atomic power by encouraging the Comm is­
sion to seck Administra rive support for a 
strong civ ilian reac tor program. With the 
assis tance of the Bureau of the Budget , 
Seab~rg drafted a letter which President 
Kennedy agreed to send to the Commis­
s ion. In the IcHer the Pres ident reques ted 
the Comm ission. in cooperation with the 
Federal Power Comm ission and the 
Department of the Interior, to take "a new 
and hard look at the role of nuclear power" 
by identifying the requireme nts for a 
power program in light of the Nat ion's 
prospective energy needs and resources. 
Sign ificant ly, Kennedy wanted the study 
conducted in the context of total energy 
projections and reSOurces. The Pres ident 
cxpected that nuc lear power would help 
mee t the Nation's continually growing 
demands for ene rgy , and ant ic ipated that 
operational powerplants would provide ex­
perie nce on which to base forecasts of the 
future of commerc ial nuclear power. But 
he made no spec ific commitments to a 
nuclear power program and his sc ience ad­
viso r Jerome Wiesner remained skeptical 
about the study. lO 

Chairman Seaborg submitted Civilian 
Nue/ear Power ... A RepOrT to lite Presidelll 
- 1962 to the White House on November 
20, 1962. Concluding that government had 
paid too much <lllention to short -term goals 
in the pas t, the Commiss ion focused on the 
long-range prospects of nuclear power. 
Ad mitting that programs o f the 1950s had 
fostered an . 'ovcr-capilalized and unclef­
used" nuclear powe r indust ry, the Com­
mission. nevertheless, bel ieved that light 
water reaclOrs were "on the threshold of 
economic competi ti veness" in America. 
With only moderate government assistance 
they could cross the economic threshold in­
to "widespread acceptance by the utility 
industry. "11 

Nevertheless, the Commission was con­
cerned about the long- te rm outlook for the 
nuclear power industry. Because uranium 
235 const ituted only .7% of naturally oc­
curring uranium o re. the capac ity of light 
wa te r reactors to meet future demands fo r 
e lect ri c power was severe ly limited . If. on 
the o the r ham\. supplies o f uranium 238 
(99 % of naturally occurring orcs) and 
thorium could be lI sed in breeder reaClOrs, 
s llpplie~ of fuel wo uld be "almost 
limitless." "Onl y by the li se of breeders." 
the Comm iss ion declared. could America 

"really solve the problem of adequate 
e nergy supply fo r future generatio ns. " 32 

The Commission worked with the 
Federa l Po we r Commission to develop the 
estimates of Ame rican power demand 
which made breeder reactors seem so at ­
tracti ve. Expecting American e nergy con­
sumption to double by 1990. the Commis­
s ion estimated that the nation would ex­
haust "low-cost foss il fuel s" within 100 
years and all fo ss il fuel s in ISO to 200 
years. The Comm iss ion believed nuclear 
energy . however. could supplement foss il 
fue ls and conserve supplies. Immediately. 
nuclear energy could begin to replace fossil 
fu els in elect ric power generation. By the 
year 2000 nuc lea r powe r plants could 
generate as much as two-thirds of the Na­
tion's e lec tric power. although this was an 
optimistic es timate. the Commission 
cautioned. 

Given the Commi ssion's est imates. em­
phasis on breede r reacto rs was inev itable . 
The Comm ission described two types of 
breeder reactors ; fast breeders which us­
ed the uranium-pluto nium fu el cycle and 
therma l breeders which used the tho rium­
uranium 233 fuel cycle. Both breeders re­
quired ex tensive research and development 
befo re economic. commerc ial reactors 
would be a rea lity. 

Unti l breeders were proven, however, 
the Commission ex pected to deve lop both 
breeder reactors a nd advanced converte r 
reactors. (Converter reaClOrs were any 
reactors which produced less fi ss ionable 
male rial than they consumed . Advanced 
conve rte rs used fu el more e ffi cielllly than 
light water reactors.) The Commiss ion 
would support advanced convener projects 
designed to improve unit power cost, to in­
crease fuel e ffi ciency, Or to cdntribute to 
breeder reac tor techno logy. Over the next 
twelve years, the Commission hoped to 
build three advanced conveners and three 
breeders for which it would bear project 
cos ts. During the same period. the Com­
miss io n antic ipated sharing costs w ith in­
dustry on at least ten full -sca le conven e r 
reaClOr projects. Prospective projects in­
cluded o rganic cooled and moderated reac­
to rs. heavy water reacto rs , the "spec­
tralshift " reac tor. the sod ium graphite 
reactor, and gas-cooled reactors. 

The Commission reiterated that light 
water reactors had "definitely 'arrived'" 
and were ··reliable and sa fe." Because 
light water reactors were declared to be 



economicall y competiti ve in high-fuel cosi 
a rea~. the Commiss ion planned no furth er 
government ~ponsored development pro­
grams for them. Rather it on ly foresaw 
programs for light wa te r reactor fue l and 
componen\ developn1cnl. 

Rounding out its review of nuclear 
power. the Commission described !'.cvcra l 
supporting programs csscntial to the 
deve lopment of nuclear power. Resea rch 
had to be cont inued on reactor fue l 
system". modcrators. and coolants. A 
vigorous effon was required "to maximize 
the inherent safe ty of reactor installa­
tions.·· The Commission also had to devise 
methods to dispose of the " low-activity" 
a nd "h igh-level" wastcs wh ic h wou ld be 
generated by commercia l reac to rs. Final­
ly. the Comm ission li sted a number of 
policy areas, alllong them the effic ien t 
licens ing o f nuc lear power plants. whic h 
would contribute to the cOlllmercial accep­
tance of nuclear power. q 

Whether the Commission's report seem­
ed to promote rather than to take a "hard 
look" at nuclear power. Anderson and 
Hol ifie ld generally were sa tisfied. but they 
were concerned lhat the Administration 
would not implement the report. Just ify-

Emergence of A Commercial Power Industry 

Consumers Power Company's Big R()(.:k Point fluclear electric generoting statio" ot Charlevoix. on Loke 
Michigan, ot the northwest tip of Michigall S Lower Peninsula. The plallt includes a high-power dellSi(y, 
boiling water reaCIor. Inilia/ criticality look place ill September 1962, wi,h firsl power prfX/UClioll ill 
December (ha' year. 
In June 1964, Ihe plam offai"ed all IIpmted power omplil of 75,000 kilowarts afler some mOl/lhs of 
opemtillg at \IClriOIiS capacities up (0 50,000 kilow(JflS./1l 1969 Consumers Power Company provided elee"ic 
service 10 more Iholl 900,{)()() CIlslomers. 
Credit: Consumers Power Compa"y. 

ing their concern . Pres ident Kennedy fail­
ed to endorse the report and McGeorge 
Bundy. his national secur ity advisor . 
a rgued that it fai led to consider nuc lear 
e nergy in the tota l context of American 
energy ,upply and demand. Philip Sporn. 
an innuential member of the utility in­
dustry. though t the report placed too much 
urgency on the need to deve lop breeder 
reactors. \.I With the President and his ad­
visors see ing no urgent need to deve lop 
civil ian nuclear power. it was unlike ly the 
COlllmission would wi n bigger budgets for 
civilian power programs. 

The 1962 report to the President. 
however. wa:;, a landmark policy Male­
men!. In the report the Commission 
declared that the first phase of the commcr­
c ia lization of nuclear power was virtually 
over and se t it:;, s ights on phase two. Bas­
ing its strategy on estimates of future elec­
tric power needs. the Commission believ­
ed it essent ial to promote breeder reac to rs 
through an overall plan for thcir develop­
ment. But the 1962 plan. based on assump­
tions about grow ing power demands a nd 
the cOlllmercial readiness o f light water 
tech no logy. captured li tt le immed iate sup­
pon in the White HOllse. 

The COIllI11 ission's optll111sm about 
nuclear power doubtlessly reflected the 
current state o r the civ ilian power industry. 
In 1962 fifty-three power reactors o f all 
types were being designed o r under con­
struct ion in the United States. Six large 
central -station nuclear plants were in 
opera tion. the largest being the 255 
meg,lwatt (e lectrica l) Indian Point Unit - I . 
Although none were economically COI11 -

petiti ve. most reactor plan ts performed 
above expectations. were reliable. and 
often operated above normal power 
ratings. Both the Indian Poi nt Plant and the 
Dresden Nuclear Power Station had been 
bu ilt entire ly w ith priva te funds. Pri va te 
in dus try had also made substa ntia l 
technical and financial contributions to 
many of the o ther reactor projects. \ ~ 

With in a year of the 1962 report to the 
President. private industry seemed to 
justify the Coml11 i!o.s ion·s assumption that 
I ight wate r reactors were on the verge or 
commerc ializa tion. On December 12. 
1963. the Jersey Central Power and Light 
Company announccd its dccision to pur­
chase <.t 515 megawatt plant from General 
Electric for construction al Oyster C reek. 
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New Jersey, 40 miles north of Atlan tic C i­
ty. Jersey Central projected that within five 
ye<Jr~ of ib init ia l operation, scheduled fo r 
1969. the nuc lear plant would be more 
economica l than a conventio nal plant. If 
these assumptions proved COrrect. the 
Oyster C reek plant would be the fi rst 
nuc lear power plant se lected 0 11 pure ly 
econom ic grounds wi thout government 
ass istance and in d irect competition wi th 
a foss il -fuel plant. 16 The Oyste r Creek 
phl nt wa~ ca lled a " tu rnkey" plan t. 
because General Electric had agreed to 
bui ld the c lllire plant fo r a fi rm price, ad­
justable o nly for inflat ion. All Je rsey Cen­
[ra l had to do was ; ;turn the key' · and 
. ·open the doo r" ' to the comple ted plant. 
The fac t that ut il iti es soon bought e ight 
more . ·turn key'· plan ts, a ll without 
government subs idies . re inforced the im­
press ion that the e ra of cOlllmercial nuclear 
power was at hand. 

Meanwhi le, with stro ng support from 
the Jo int Comm ittee on Atomic Ene rgy, 
Congress passed legislation ending an 
e ightee n-year mandatory government 
monopoly o f special nuclea r materia ls. 
Under the act. s igned by President Johnson 
On August 26. 1964. enriched uraniu·m fo r 
powe r reacto r fu el would no longer have 
10 bc lcased from thc govcrnmcnt. This 
proved to be an impo rtant step in en­
courag ing commercial powcr while furth er 
reduc ing governmcnt involvement. The in­
itia l orders for " turnkcy·· plants were 
fo llowed by orde rs for another gene ration 
o f light wate r nuclear power plants pur­
chased without fi rm price gua rantees. A 
"boom'· market developed and within four 
year~ of the Je rscy Central announcement. 
ut ilities had orde red 75 central statio n 
nuclear power plants with a net IOta I 
capaci ty o f over 45,000 megawatts o f 
e lec tric ity. 17 

Implementing Civilian Power Policy for the 1960s 

Presidenf Johnson and Chairman Seaborg pladng 
memorial plaque On fhe EBR-J N RTS during Ihe 
eswblishmel/ f of fhe EBR-I as a 1I0tiol1al historical 
landmark, August 26, /966. £'(perimelllal Breeder 
Reac/or first prodIlC(''i1 small amoull/s of electricilY 
0 11 December 20, 1951. 
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As a commerc ia l power industry based 
on light wate r technology grew , the Com­
mission moved to implement the advance 
convertc r program. Becausc o f budget 
limitations and competition with commer­
c ial powcr reaClOrs and the breede r, 
however, the convertc r prog ram never 
rea lly got o ff the ground . In February 
1964. the Commission requested proposals 
from industry for the jo int ex ploration of 
several diffe rent types of advanced con­
verte r reactors. The Commiss ion receiv­
ed four sepa rate proposals, but accepted 
only two of them. Eventua lly o nly a high­
temperature gas-cooled reactor proposed 
by the Colo rado Public Serv ice Company 
was built at FOri SI. Vra in , Colorado. 
Within four years the advanced conve rte r 
program had disappea red . 18 

The Comm ission also had estab lished a 
modest program fo r developing brcede r 
reactors. The Commissio n's Ex perimen­
ta l Breede r Reactor No.2 and thc Power 
Reactor Developme nt Company's Enrico 
Fe rmi fast breeder reactor were both 
operating at low power leveb by 1964 . The 
Commiss ion planned to usc both fac ilities 
as we l1 as the planned South west Ex­
perimenta l Fast Ox idc Reactor to test 
mate rials and components des igned for the 
fi rst gene ration o f breede r reacto rs. To 
provide a more advanced tes t facility for 
brecder components, the Commissio n's 
Argonne laboratory planned 10 build a Fast 
Reactor Test Fcld lilY. Commission con­
tractors simultaneously init iated stud ies fo r 
a breeder reactor suitable for use in a onc­
mill ion e lcctrica l kilowatt plant. 11,l 

Comm is ioner James T . Ramcy, former 
Executive DireclOr of the Join t Commit­
tec, nonetheless argued that these efforts 
werc too diffu se and lacked the urgency 
required 10 insurc the prompt commerc ial 
introductio n o f breeder reactors. In 
Novembcr 1964, the Commission named 
Mi/(on Sha w. from Admiral Rickover 's 
Naval Rcactors Program, di rec tor of reac­
tor development. Sha w's ass ignment was 
to implcment an agrcssive government­
controlled reacto r program . Shaw 's man­
date fo r reacto r development was simila r 
10 the power development strategy the Joint 
Committec had urged on the Commission 
since the 1950's.40 

In Novcmber 1965 , aft er extensive 
review and debate, the Commission dec id­
ed. at Shaw's urgi ng. to give more priori ­
ty and resources to fas t brcede r programs. 
In order to assure adequate fac ilities for 
tes ting mate rials for complex fast breede r 
reac to rs, the Co mm ission cance lled 
Argonne's Fast Reuctor Test Faci lity in 
favor of bu ilding a Fast Flux Test Fac ility 
(FFTF) unde r the highest priority. The 
Commission also decided, again at Shaw 's 
insistence, to cente r breede r programs on 
the Liqu id Meta l Fast Breede r Reacto r 
(LMFBR ) concept. To insure rapid 
developmcnt of breedc r reacto rs, the 
LMFBR projec t rec~ i ved highes t priority 
among the Commiss ion·s reactor deve lop­
me nt programs.4! 

Becausc the Co mmissio n saw the 
breede r as a difficult , long-term project rc­
qu iring heavy governme nt partic ipation , 



Agenda for the 1970s 
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Un ited States had developed beyond ex­
pectations" and noted this was primarily 
due to uti lity orders for light water 
reactors. 

After describing power reaclor pro­
grams. the Commission turned to support 
programs . The size of power reactors had 
increased markedly since 1962 and the 
Commission noted that results of reactor 
safety experiments ncceded to be applied 
to rcaClOT design . Engineered sa fety 
features had to be "spec ifica lly designed 
to prevent accidenls or to minimize their 
consequences." Listing safe ty fe<I llITeS and 
systems being designed and testeJ for 
power reactors. (he Com miss ion also an­
tic ipated that operat ing experience would 
suggest further measures to improve rcac­
lOT safely . 

The Comm ission deemed it essential for 
the nuclear power industry to prov ide safe 
and economic management of wastes. 
Although the Comm ission ant ic ipated few 
problems in handling the low-level wastes 
generated by power plants. nonetheless it 
encouraged prac tices whic h reduced the 
volume of high-level wastes requiring long 
term sto rage. Because methods o r solidi­
fy ing and disposing of high-level wastes 
had reached the field demonstration phase, 
the Commission expected them soon to be 
available to indust ry for use in the CO I11 -

mercial reprocessing of reactor fuel. 

The COlllmission supported continued 
resea rch on reactor components a nd 
materials. II noted that the legislative 
change a llowing private ownership of reac­
tor fuel was "an important c lemenI" in the 
"surge of orders for nuclear power 
plants ." Almost parenthetically the Com­
mission recognized that the rapid growth 
of the nuclear power industry required 
measures to s impli fy the power plant licen­
sing process. Although the Commission 
admitted that" inadequate depth in reac­
tor design and engi neering effo rts" had led 

In the I 970s the government 's civ ilian 
reactor po licy wou ld be shaped by the pro­
blems or the cOlllmercial power industry 
as well as by Comm ission decisions and 
actions of the previous dccade. Rising 
costs. the impact of the environmenra l 
movement. unresolved questions about 
reactor safe ty , and the collapse of the 
Commission's program fo r developing a 
high-level waste storage facilily in Kansas 
would establish a new agenda for civ ilian 
power polieymaking. Although the energy 
cris is made nuclear power appear more 
competiti ve wi th fossil fuels, the end of the 

to "delays, increased cos ts. and in some 
cases cancellat ion of expe rime ntal and 
demonstration reacto r projects." on the 
whole it saw few obstacles to the continued 
growth of nuclear power .. ~6 

By the end of the 19605. most of the 
plants bui lt under the Power Demonstra­
tion Reactor Program had several years' 
operati ng experience. A sma ll number o r 
reactors, alllong them the Consumers 
Powe r Company's Big Rock Nuc lear 
Power Plan\. the Elk River Rural Co-op 
Association's Elk River Reacto r. the Puer­
to Rico Water Resource Authority's Boi l­
ing Nuc lear Superheat Reactor . and the 
Dairyland Power Cooperative's La Crosse 
Boiling Wate r Reactc(r had been built dur­
ing the decade unde r terms o f the Power 
Demonstrat ion Reactor Program . Of the 
three projects in itia ted under the mod ified 
third round. the Malibu plant had been 
cancelled. but both the San Onofre and the 
Connecticut Yankee plants began operation 
in 1967. No new projects were started 
under any round of the Power De monstra­
tion Reactor Program afte r 1964,J1 Ex­
cept for accumulating va luable ope rating 
expe ri cnce and data, th e Power 
Demonstrat ion Reactor Program was over. 
(See Table 2.) 

In some respects. the Commission' s 
perception that the civ ilia n power industry 
had grown "beyond cxpectations" was an 
unders tatement. By 1967 utilities were 
ordering power reactors rang ing in s ize 
from 800 to 1100 megawatts. Yet the 
largest operating plant was the 255 
megawatt Indian Po int plant. The most 
recen tl y constructed demonstration reac­
tors , the San Onofre plant and the Connec­
ticut Yankee plant produced only 450 and 
575 megawatt~ respectively. Thus most of 
the plants being designed and built for the 
commerc ial power industry we re based on 
assumptions <.Ind extrapolat ions abollt safe­
ly and re liabi lity rather than operat ing 
experience ,4R 

Arab Oil Embargo would not mark the end 
of questions about reactor safety. reliabili ­
ty. or economic competit iveness. Increas­
ingly, civi lian nuclear power po licy would 
focus on issues rela ting to the fast breeder 
reactor, the safety of comme rcia l power 
reactors. and the disposal of power reac­
to r wastes. Even be fore the decade's end 
previous estimates about til e cost of nuclear 
power plants were proving overly op­
timistic , Projected costs would continue to 
ri se at the opening of the 1970s, due part­
ly to the increased complexi ty of power 
reactor licensi ng. 



Seaborg and his associates decided to place 
tight management ('o ntro l ~ over the pro­
gram. The Commiss ion. with somc pa r­
ticipation by privatc ind ustry. wou ld take 
responsibility for guiding the technology 
from rcsearch and development through a 
dClllonstrarioll plant. The Jo int Comm ittee 
on Atomic Energy approved both the high 
priority givcn the breeder and the COlllmis­
:-.ion·s plans for managi ng it. Indecd. for 
over ten years the Jo int Com mittce had 
argued that civilian reacto r devclopment 
\houJd be cJo.'tely controlled and managed 
by the government, In effect. the LM FBR 
program could be called "a large r ve rsion 
of the Sh ippi ngpon arrangement." COIll ­
mi..,..,iol1 managemc I1I of civ ilian reactor 
project.., had come a full circ le from the 
governmen t control led Shippingport pro-

jeci through the loose government/ industry 
partner~hip of the Powe r ReaclO r 
Demonstration Program to commercial 
deve lopment and fina lly back to tight 
Federal contro l. ~ ~ 

The breeder program wou ld face the 
..,ame budgetary limi tations as other civ ilian 
power prog ram..,. In November 1964. the 
Commi ss ion appealed successfull y to 
Pre..,ident Kennedy's successor. Lyndon B. 
10hn..,on. to save the adva nced converter 
prograll1.~ ' The growing war in Vietnam. 
however. would hardly leave the Johnson 
Adm inistra tion time or money fo r civ ilian 
nuclear power. Maki ng the breeder pro­
gram a top priority gave it a significant ad­
va ntagc when competing ag<.lin~t other 
reactor program~ for limited re..,ource~. 

Commission Civilian Power Programs - Late 1960's 

. ,', 
• • • 

Ocollee Nue/ear Slolioll . .. A si"(-/ool mall jits almost exactly illlo the rOlor lunllel of Ihis gialll genera/or 
designed 10 produce electric power for Ihe jim Ullil oj Duke Power's Oconee Nuclear Sial ion. The weighl 
oj Ihe generalorj' stator (in which rhe man is standing) is J'75 Ions, and the rotOr. \\'hichjits iI/ to Ihe circular 
hole. weighs 188 tOl/S. Whel/ jf/stalled and put inlO operation in 1973. Ihe generator had a capacity of 
886.600 kilol\"arrs. enough eleclricilY to supply a ciry oj 750.000 people. 

At the suggestion of the Joint Commit­
tee, the Commiss ion updated the 1962 
report on civilian power. Tile 1967 Sup­
p{()me,,( '0 ,Ill' 1962 Reporr ({) 'he Presi­
de'" contained no new civ ilian powe r 
policy: rather it reaffirmed the bas ic deci­
sions and assumptio ns made five years 
earl ier. Although it had reduced estimates 
of power dema nd ,o,omewhat . the Commis­
sion continued to give highest priority 10 
fast breeder reactor programs. The Com­
mission established the Liquid Metal Fast 
Breeder Reacto r prog ram offi ce at 
Argon ne which hclped draft a comprehen­
sive program plan which includeclthe Fast 
Flux Test Faci li ty and the Liqu id Metal 
Fast Breeder Reactor demonstration plant. 
Meanwh ile the Commission used Ex­
peri mental Breede r Reacto r-2 and the 
Southwest Experimental Fast Ox ide Reac­
lOr 10 test materials for the breeder 
program ."~ 

Simu ltaneQ lI !<.ly the Comllli ..,sion ex­
plored other breeder reactOr concept ..,. 
Molten ..,a lt breeder reactors promised 
more effi cient u~e of thorium reserves. and 
the C()mm i ss i on'~ Oak Ridge laboratory 
bui lt and operated a Molten Salt Reactor 
Experiment. The Sh ippingport plant wa, 
conve rted into an cxpe rimcntall ight water 
hreeder reacto r to explore the possib ility 
of thorium breeding in light water reactors. 
In addit ion the C()mll1is~io ll examined gas~ 

cooled breeder reacto r..,."'" 

The Commission still fo resaw a ro le fo r 
advanced conve rter~ bu t worr ied tha t they 
f~lced "a ~evcrc t e~t" in competing 
econom ically wi th light water reac tors. 
The Comm ission repo rted that the' 'pro­
mi.'tc show n fo r nuclear power in the 
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The Calvert Cliffs Decision 
The Cal.ert Cliffs decision of July 23 , 

1971, which required the Comm iss ion to 
assess environmental haza rds beyond 
radia tion effects. proved a landmark deci­
sion regarding nuclear power licensing. 
The decision grew out of a challenge by 
local intervenors in the licensing action on 
the Baltimore Gas and Electric Company's 
Ca lvert Cl iffs nuclear power plan t. In­
tervenors. led by Anthony Roisman. a 
Washington attorney, argued that the Com­
miss ion 's regulations, wh ich held the 
Comm ission responsible only for potential 
radiological haza rds to public heahh and 
safety. were inconsistent with the National 
Environmental Pol\cy Act of 1969 . 
Roisman believed that the Commission 
should also consider potential thermal 
pollution from power plants as well as 
ol her environmental issues in the licens­
ing act ion. The couns ruled in fa vor of the 
intcrvenors. In his determination (0 mold 
a new image for the COlllmission. James 
R. Schlesinger, Seaborg's successor as 
chairman. decided nOI to appeal the ru l­
ing. but rather 10 make substantive changes 
in the Comm ission's env ironmental review 
and reactor licensing procedures. The 
Clllvel1 Cliffs decision was a major. but not 
the only. facto r in creating a large licens­
ing backlog and in increasing the COSls of 
licensing a nuclea r power plant. J9 

Just a~ Schclsinger and his staff were ad­
justing to the Calver! Cliffs decision. the 
Commission opened hear ings on accep­
ta nce cri teria fo r power reacto r emergen­
cy core coo ling systems. To prevent the 
loss of cooling water around reactor fucl 
clcments. and thereby prevent a major 

reaclOr accident. the Cornrnission and 
react o r ma nufa cturers had devi sed 
emcrgency corc cooling systcms which 
Oooded reactor cores with water in thc 
event of loss of primary coolant from 
around the fu el. Following loss of coo ling 
experiments. the Commission learned in 
1971 that cmergency core coo ling systcms 
might not work as designed. The Commis­
sion immediately rcv ised its standards for 
emergency core cooling systems and 
published " In terim Acceptance Criteria" 
for emergency core cooling systems . 
Critics challenged the new guidelines in 
rule-making hearings which dragged on for 
one and one-half years. The hearings 
d ramatically focused public attention on 
nuclear reactor sHfe ty and awake ned na­
tional concern about the safety of nuc lear 
powe r .50 

Si multaneously the Commission had to 
devise new plans for d isposi ng of high­
level was tes. The Na tion 's on ly coml11er­
cial reprocessing plant locatcd in West 
Valley. New York, shut down in 1972just 
as the Commiss ion had to abandon its 
studies 10 dispose of high-level wastes by 
storing them in uTlderground sa lt mines in 
Kansas. Technical problcms with sal t mine 
disposal. opposition from local cit izens and 
o rricial s. and determ ined opposition from 
Representa ti ve Joe Skubitz of Kansas forc­
ed the Com mission to abandon lhe 
project. 5! The Commission now had no 
program for disposing of high-level wastes 
and pri vate industry had no capac ity for 
reprocessing reactor fu el. Waste disposal 
and fuel reprocessi ng would be two major 
challenges of the new decadc. 

Reaffirmation of Breeder-Oriented Civilian Power Policy 

Dr. Glellll T. Seoborg imrodllces his successor, 
AEC Chairman James R. Schlesinger. (0 Dr. C. 
SolveNi, Vice-Presiden' of (he Iroli(m National 
Commiflee all Nuclear Energy, follolVing {I session 
of (he Fourrh Urli(ed Na(iofls {wemoliollal Olrl­
/erellce all Peace/III Uses oj Alomic Energy. The 
COlljerence was held ill Geneva, Switzer/alld ;11 
Seprember 1971. 

The " brownouts" of the late 1960s 
served as a warn ing to the Na tion that the 
era of abundant energy supplies was COI11 -

ing 10 a close , When Richard M. Nixon 
took offi ce in 1969 the sig ns of an energy 
emergency were even morc ev ident. The 
winter of 1969-70 was the coldest in thir­
ty yea rs. Natural gas, heating o il and li ­
quified petoleum were in short supply, and 
"' brownouls" lip and down the cast coast 
in the summer of 1970 poinled to furt her 
d ifficulties for thc coming winter. 5l 

Although federal fundin g for energy 
research and development had increased 
enormollsly since World War II. the 
Federal Governlllelll still lacked a com· 
prehensive national energy plan. While en­
vironmental and nuclear safety issues had 
begu n to caSI a shadow over the nuclea r 
eSlabl ishmcnl. nuclea r energy. never­
theless. had received by far the greater 
share of federal research and development 
fund s and quite naturally held great pro­
mise as the answer to future cnergy needs. 
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Nixon's Energy Proposals 
On July 4. 1971, in what he referred COl11ll1i~~ione r William O. Doub info rll1 -

to a~ the first comprehensive energy ed the Atomic I ndu~triat Forum in October 
mcs~agc to Congress by a United States 1971. the Atomic Energy Commission har­
president . Nix.on addressed the energy pro- bored no illusions a~ to the magn itude of 
blem head on. Although for twenty years the task of trying to match' 'the capabilities 
'he Uni'ed S,a'e, had doubled energy con- of a dynamic and complex ,echnology '0 
~u l11ption without exhausting the supply, the urgent energy and env ironmcntal needs 
the President wa rned that the Nation could of the country.' ' 54 

no longer rake energy supply fo r granted . 
Nixon ca lled for the successfu l demonstra­
tion of the liquid metal fa st breeder reac­
'or by 1980. "Ou r bes, hope 'oday for 
meeting the Nation's growing dcmand for 
economical clean energy lies with the fast 
breeder reactor , " he assertcd. Emphasiz­
ing environmental. as we ll as economic ad­
vantages of breeder tcchnology, Nixon 
rccommcndcd an addi tional $500 million 
in federal funds for what became the 
Clinch River Breeder Reac,or projec, a, 
Oak Ridge. Tennes;ee . The Presiden' also 
recommcnded $ 16 million lO modern ize 
and ex pand uranium e nri chm e nt 
Cilpac;ty. ~l 

The Pre~ident's ~uppo rt of the brecder 
reac tor represented a major boost fo r the 
Atomic Energy Commission's high priori­
ty breeder reactor project, already in the 
adva nced planning stages under Milton 
Shaw'~ direction. On the other hane!. ex ­
tended licensing procedure~ and increas­
ing ellvironmental considerations con­
tinued to lengthen the time nece~~ary to 
bring nuclear power plant ~ on line. As 

Presiden' Nixon', 1971 energy message 
to Congress had also included a proposal 
for a new energy agency. Citing the lack 
of an in tegrated national energy policy. 
Nixon proposed that all major energy pro­
gram~ be conso lida ted in a new Depart­
ment of Natural Resource~. Two yea rs 
later. a~ the energy situation worsened, he 
presenled a modified proposal thai placed 
greater emphasis on policy and manage­
ment. In addition to a Dcpartment of 
Energy and Natura l Resource~ . the new 
proposa l included two additional agenc ies 
to replace the exis ting Atomic Energy 
Comm ission : an Energy Resea rch and 
Development Administration to develop 
fossi l fu els , nuclear power and potential 
new forms of energy, and a Nuclear 
Regulato ry Commi ssion to assume all 
regulatory and licensing responsibil ities of 
the Atomic Energy Comm ission .55 The 
President' s proposal rc nected increas ing 
public and congressional cr iticism of the 
COlllmi ss i o n '~ dual role as regulator and 
promoter or nuclea r power. 

"The Nation's Energy Future" - The Ray Report 

u.s. Aromic I:.ilergy Commission. December, 19iJ ... (L ro R) William A. Anders. Commissioner; 
Clarence E. Larson, Commissioner; Dr. Dixy Lee Roy, Chmr/1/llll: WiIIi(llll O. Doub. Commissioner; 
William E. Kriegsmol/, COli/missioner. 
CrediT: J.E. WesrcOIf, USAEC 
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In addition to presenting rev ised 
legisla'ive proposals '0 Congress . in June 
1973 Nixon also direc'ed 'he chairman of 
the Atomic Energy COlllmission. Dixy Lee 
Ray, to review federal and private energy 
research and deve lopment activities in 
order to recommend an integrated program 
for the Nat ion. In "The Nation's Energy 
Fu ,u re." Ray proposed ,hal 'hc Federal 
Government annually spend over $2 billion 
on energy research and development over 
the next five years whi le private industry 
would commit an estimated $ 12 .5 billion 
during the same period. Ray cnvisioned 
that the Federal Govcrnmcnt would prin ­
cipally fund medium-'erm and long-'erm 
energy projcc's. while priva,e effons 
would be concent ra ted on short-term pro­
jects. America' s energy problems, Ray 
believed. resuiled from 'he lack of a COor­
dinated national energy research and 
deveiopmcn! program over the past twen­
ty yea rs. Only nuclear powe r had receiv­
ed sustained support at adequate levels. 



Nevertheless. the resources and technology 
were ava ilable and Uni ted Stales se lf­
sufficiency cou ld be allained with a pro­
perly directed. sus tained nat ional commit­
ment. Ray also endorsed ixon's propos­
ed legis lation for an Energy Research and 
Development Administration to pla n and 
coord inate the government 's overa ll 
ene rgy program. ~6 

More than $4 billion of the $10 bi llion 
budget recommended by Ray would be us­
ed to va lidate the nuclear option. Includ­
ed in the Ray budget were rcsearch on 
reac tor safe ty, uranium e nrichmc nt pro­
cesses, the high-tempeTa lUre gas reactor 

(HTGR). the light water breeder reactor. 
and the liquid metal fast breedcr reac tor , 
Again the highe:..t priori ty would go to the 
breeder program. incl uding thc Liquid 
Mctal Fa~t Breeder Reactor. thc ga~-cool cd 

fast reactor and advanced technology. Ray 
projectcd that by 1985 thc nuclear op tion 
would guarantee the prcvious ly projec ted 
supply of 7. 1 million barrels /day of oil 
eq uivalent. The escala tion of the e ne rgy 
cmcrgency in la te 1973. however. ttl rned 
nationa l attent ion away from long-te rm 
planning a:.. ~c t fort h in the Ray re port 
toward emergency measurcs to meet more 
immediate need:... s7 

The Oil Embargo of 1973 and "Project Independence" 

Dr. Di.\JI Lt.-e Ray, Chairman, USA£C. . . Named by Presidellf Nixoll 011 Febmory 6, 1973 fO succeed Dr. 
James R. Sl.:hlesinger, Dr. Ray was flsejirsf womall chairman of flse !lEe as well as fhe jim LI'o/mlll nallloo 
fO a full ji l'e-yl.mr ferm Oil fhe Commissioll. 
Credif: Ballelle-Norlhll'e~f . 

When war broke out in the Middle East 
on October 6. 1973. America's e nergy 
problem lOok on cris is propo rtions. As a 
result of an embargo by the Organization 
of Arab Petroleum Exporting Countries 
(OAPEC) on crude o il shipme nts to the 
Un ited States , oil supplies sharply decl in­
ed. On November 8 the President announc­
ed that the Nation was " head ing toward 
the most acute shortages o r e ne rgy since 
the Second World War. " He asked 
Americans to take practica l steps to can­
serve energy. a nd urged Congress to give 
the highest prior ity ta his proposals fo r an 
Energy Resea rch and Developme nt Ad­
ministration and a Nuclea r Regula to ry 
Commission. The new energy adm inistra­
tion, Nixon hoped. wou ld direct a $10 
billion program a imed at achiev ing a na­
tional capacity for e nergy self-suffic iency 
by 1980. Although months of tension over 
Watergate. Vietnam and o ther issues caus­
ed a delay in the creHt ion o f Nixon's pro­
posed e nergy age ncy, .. Proj ec t In ­
dependence" soon became the respon­
sibility of a new Federa l Energy Office 
established on December 4, 1973. to coor­
dinate the governme nt's response to the oi l 
e l11bargo. ~~ 

The Federal Energy Admin istnlliun. the 
:" U CCC~Soo r to the Federa l Ene rgy Orfice. 
So ubmitted a final" Projec t Independencc" 
report in November 1974. A mass ive in­
te ragency undertaki ng . .. Projec t In­
dependence" projected nuclear power as 
one of the main answer:.. 10 the ene rgy 
need~ or the United States. and ca lled for 
atomic energy to provide thirty to forty 
percent of the Na ti on'~ e lec tri ca l 
generating capabili ty within tell or liftecn 
year~. and more than nfty percent by the 
twenty-first century. Conservation and the 
development of ~ hale oib. tar sa nds Cl nd 
gaseou:.. liquids from coal were the o ther 
ahernat ives to be j>ur:.. ucd in combina tion 
wi th nuc lear p()WC r. ~9 
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The Energy Reorganization Act of 1974 

Presidem Gerald R. Ford signed thl! Energy Reorgol1iZaiioll Act of 1974 ot fhe White House OClOiJer 11. 
1974. (L (0 Rj Rep. Jolm w: Wydler (R-N. Y.); Sen, Charles H. Percy (R-IIf,); Sell. Abraham A. RibicoJf 
(D-Canl/.); Rep. Chef Holifield (lJ-.Cal.); Dr. Gilbert S. Omem!· While HOlLse fellow (back row); Rep. 
Frank Horton (R-N. Y.); Jock COr/SOli, AssislOlIf Secrerary Jor Energy and Materials, Dept, of IlIferior 
(back roI\~; Rep. Doll Fugua (O-Fla.); Rep. John B. Anderson (R-III.): Rep. Clarence 1. 8rowII (R-Ohio); 
Rogers Morron. Secretary oj Inferior. 
Credit: AEC Phoro by WestCQ" 

Creating Energy Choices for the Future 
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On June 28. 1975. Seamans subm itted 
to Congress a comprehensive national 
e nergy research and development plan. 
"Creating Energy C hoices for the 
Future." The plan outlined sho rt -term (to 
1985), mid-term ( 1985-2000), and long­
tcrm (afte r 2000) programs for develop­
ing e nergy resources. and called for an ear­
ly demonstration of the technical feasibility 
of new energy sys tems with built-in en­
vironmental and safety comro/s. Ncar-teml 
projects would require an immediate effort 
to overcome the technical problems 
preventing an expansion of curre lll major 
ene rgy sou rces such as nuclear reactors 
and coal plants. Mid-te rm programs wou ld 
include the estab li shment of a synthetic 
fue ls industry and continued growth in 

On October II, President Gerald R. 
Ford signed the Energy Reorganization 
Act of 1974. The Act abolished the Atomic 
Energy Commission and created three new 
federal entities: the Energy Research and 
Dcvelopment Administration (ERDA) , the 
Nuc lear Regulatory Commission (NRC), 
and an Energy Resources Council with a 
mandate to develop a single national 
e nergy policy a nd program. Increas ingly 
since 1960 observers had questioned the 
appropriateness of the Atomic Energy 
Commission's dual role of promoting and 
regu lating the atom. Crit ics of the Com­
missio n had argued that it created an in­
he rent con niet of interest when the Com­
mission acted on reactor sa fety issues. 

Although the energy crisis overshadowed 
Congressional debates on the Energy 
Reorganization Act, proponents of the bil1 
believed the creation of an independent 
Nuclear Regulatory Commission would 
end the charge that connict of interest 
prevented stringent regulation o f the 
nuclear power industry.60 

To dircctthe new Energy Research and 
Development Administration. Ford ap­
pointed Robert C. Seamans. forme r pres i­
dent of the National Academy of Engineer­
ing. and a recent participant in the 
Acadcmy's 1974 study on "U.S. Energy 
Propects: An Engineering Viewpoint.·' 
With major e ne rgy resea rch and develop­
me nt programs brought together fo r the 
firsl lime in a sing le agency. Seamans 
would have an opportu nity to pursue some 
of the study group 's recommcndations for 
c losing the gap between current e nc rgy 
production and projected future e nergy 
requi remc nts. 61 

electrification . Long-tenn results would re­
quire the development of technologies to 
unlock the potential of essentially inex­
haust ible sources of energy such as breeder 
reactors, fusion and solar e lectric. 

In the national energy plan submitted in 
the spring of 1976 , Seamans gave highest 
priority to conservation. not nuc lear 
power. as a means of providing time to 
develop new e nergy sources fa replace 
dwindling supplies of oil and gas . Addi ­
tional emphasis was given to the role of 
industry in the development of new energy 
technologies. and to federal programs thai 
cou ld assist industry in accelerat ing the 
cOl11 me rc ializa ti on of ncar-te rm tcch­
nolog ies. 62 



The ERDA Nuclear Power Program 
Seamans did not neglect nuclear ene rgy, 

however. The Energy Research and 
Development Adminis tration inherited 
fron\ the Aton,ic Energy Comn"\ission two 
nuc lear problems of major concern: the 
future of the liquid metal fast breeder reac­
tor. and the hHndling and storage of nuclear 
was tes. Seama ns organized special groups 
to study both issues. 

The Energy Research and Development 
Administration affirmed the Commission's 
decision to build the liqu id metal fasl 
breeder demonstration plant on the Clinch 
River at Oak Ridge , Tennessee. C linch 
River was to be a major step in the transi­
tion from the government's twenty-five­
YCHf development of liquid metal fast 
breeder reactor technology to large-scale 

Nuclear Waste Disposal 

-
" 

J / ~ \ 
Higll .le\'e{ "'rule storage tanks . .. The 30 Iligll-fevel radioactive waste storage tanks at the Atomic Energy 
Commission s Savanllah Ril'er Planl in So/llh Caro/illa were buill of carbon sleel. surrounded by concrele 
ellcasements IwO to Ihreefeelthick. set abouI40feel ill Ihe ground alld buck-<:overed 1\';111 dirl. Each had a 
capacity of from 750.000 10 J .JOO.ooo gallons. Mosl lanks lI'ere equipped wi/h cooling coil assemblies 10 

remove hear produced by radi()(ICril'e decay of flSSlOll prodllcls ill Ihe wasle. PiclUred here are IWO sleel 
lanks before conerere ellcaseme1ll. They COlIsisl of a /(Ink Ivilhin a rank. The olller liller Oil the ({Ink in rite 
bockgrollll(/ is finished. The rOllnded. illtler primary steel /iller is lIuible (J file lOP of Ihe fank in Ihe 
foreground. 

dcmonstrarion of the fast breeder concept. 
ERDA assumed full responsibility for the 
C linch River Reactor project in May 1976. 
with major construction scheduled to begin 
in 1978 and in itial start-up targeted for 
1984. Although the governme nt would 
have to comm it the large r share of the fun­
ding for the breeder program in the init ial 
stagcs. it was hoped that by the early 1990s 
industry would assume Illost of the cos ts. 
In January 1976. the Joint Committee o n 
AlOmic Energy review of the Liquid Metal 
Fast Breeder Reactor program g,lvC strong 
support for the breeder program and urg­
ed a vigorous pursuit of LMFBR develop­
ment and an aggressive program of 
research a nd developmenl on the sa fety 
and environmental impact of breeder 
commercia l ization. (ll 

Probably the most difficult problem fac­
ing the Energy Research and Development 
Administration when it assumed respon­
s ibility for the Nation's nuclea r program 
was what to do about " the back e nd " of 
the fuel cyc le. Seamans appointed a task 
force to review the complete fuel cycle 
from the mining of uranium through pro­
cessing. enr ichment. fuel fabrication, a nd 
irradiation in power reactors. The re was 
a break in the cyc le at the point of spent 
fuel reprocessing. The ERDA task force 
accepted the Commission strategies for 
waste disposa l. and acknowledged that ex­
tensive research had shown that both 
retrievable surface storage and permanent 
geologic deposit were technicully feasible. 
The group noted, however, that neither 
technology had been demonstrated. 

Seamans moved quickly to centra li ze 
waste management activities and transfer­
red a ll operational responsib ilities in both 
civilian a nd dcfense areas to an expa nded 
Division of Nuclear Fuel Cycle and Pro­
duction. Environmental cont ro l overs ight 
was assigned to a new Division of En­
vironmenlal Control Technology. The 
reorganization enabled the ERDA head­
quarters staff to develop a coherent pol icy 
on waste managemenl. 04 

A comprehensive study prepared at the 
request of the Joi nt Com mittee on Atomic 
Energy in the spri ng of 1976 presented 
detailed descrip tions of the options 
available for treating wast e~ from power 
reactors, reprocess ing plant~ , and fuel 
fabri cat ing fa cil iti e~ compris ing the' 'back 
e nd of the fuel cycle." At the sa me time 
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ERDA developed a new concept of plac­
ing . 'multiple barrier~" betwcen high-level 
wa~tes and the environment. This would 
be achieved by converting liquid wasle inlo 
a ~tablc ~olid form which cou ld then be 
. ,ealed in a high-integrity container and 
tran~ported to a terminal repository in a 
deep. Mable geologic forJ11ation. 6~ 

In the ,ummer of 1976 President Ford 
reque~ted ERDA'~ deputy administrator 
Robert Pri to orga nize an interagency task 
force to review United States Iluc lear 
policy. The President's July 19 directive 
called for a comprehensive reviewal' 
i s~ues involved in "closing" the nuclear 
fuel cycle. Included were nucle.l,. exports 
and safeguards. the reprocess ing of ~pcnt 

fuel from coml11ercial reaClOrs. and the 
storage of nuclear waste~. Presidcnl Pord's 
October 28 ~tatcmcnt on nuclear pol icy. 
and his linal energy message ( 0 Congress 

in January 1977. rcnected recolllmenda­
tions made in the Pri task force report. For 
nCilrly a decade. Ford declared. the United 
Slale~ had not enjoyed a monopoly on 
nuclear technology. Proliferation. 
therefore. wa~ IW inlcrnmional problem . 
requiring an acceleration of United States 
diplomatic initiative~ to control the spread 
of plutonium separating lechnologies.66 

In January the President urged Congress 
to provide authority for ERDA to entCr in­
to coopera tive agreement~ with United 
States r;rm~ wishing to build and own 
uranium e nric hment plant!o.. He also 
reminded Congres~ of his budget proposal 
for J four- fold incrc~I."ie in funding for [he 
nuclear waste managcment program. ER­
DA'~ directive wa!) to demonstrate all com­
ponents of waste management technology 
by 1978 and provide a complete repository 
for ,uch wastes by 1985 .61 

President Carter's 1977 Review of Nuclear Energy Policy 
On April 7. 1977. the new President. 

James R. Schlesinger, Presidel/t Carter, Senator Henry Jackson. White House swearing in ceremony for 
Schlesinger. firs' Secretary of 'he Deportmem of Energy. August 5. 1977. 

Jimmy Carte r . announced a number of 
significant changes in United States nuclear 
e ne rgy policics and programs. First of aiL 
the commercial reprocess ing and recycl­
ing o f plutonium produced in American 
civilian power reactors would be deferred 
indefinitely. Alternate fuel cyc les and pro­
cesses would be evaluated. The commer­
cialization of the liquid metal fast breeder 
reactor would also be deferred indefinite­
Iy. Carter said that he would propose 
legislation necessary to permit the United 
States to offer nuclear fuel supply con­
tracts. and guarantee delivery of such 
nuclear fuel to othe r countr ies. In addition. 
an embargo on export ing uranium enrich­
ment and chemical reprocessing equipmenl 
or technology would be cont inued.611 

President Carter'~ an no uncements 
represellted a majo r shi ft in United States 
nuclear energy policy. Based 011 a desire 
to reduce the proliferation of nuclear 
weapons. they were also in line wi th a re­
cent Ford Foundation study. "Nuc lear 
Power: b:-.ues and Choices." whic h con­
cluded that the immediate U!)C of plutonium 
a!o. a reaCtor fucl would needlessly enhance 
the risk of nucleilr weapon proliferation.69 

ERDA's 1977 Energy Plan 
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The third national energy resea rch. immediate impact on the Nation"s energy 
development and demonstration plan. system between 1977 and the year 2000. 
ERDA-77-I. presented to the President on Robert Fri. who had succeeded Seamans 
June 23 by the ERDA administrator. again as administrator in January. informed the 
stressed conservmion as having the greatest President that the plan would provide the 



basis ror the technological changes need­
ed to weather the difficull period of tran­
sition from li mited oil and natural gas to 
inexhaustible or renewable sources of 
energy. A successfu l conservation pro­
gram. however. would require voluntary 
panicipation by the public . as well as 
economic incentives. regulatory act ions 
and the development of morc efficient 
technologies 10 use and produce energy. 

Public Concern for Reactor Safety 

Three Mile Is/ulld Nlldl'lJr PlulII 011 fhe Susquelwww Ri\'er abow fell miles SOlltl/ of Harrisburg. Pen,,· 
.9'/WI1I/O, The plan' was shill down following (11/ {Jc(:idef/l in March 1979. Credit: M(!(ropolitall I:.aisoll Co. 

The plan. which noted that nuclear power 
plants generated about 10% of America's 
e lectrical energy supply. affirmed that light 
water reactors played a significant role in 
reducing petroleum imports. In accordance 
wi th the President's policy or dererring the 
use of plutoniu m as a reactor fuel. the plan 
asse rted a need to explore alterna tive 
breeder reactor systems. 70 

The Calvel1 Clirfs decision or July 1971 . 
rollowed in 1972-73 by the eighteen­
month-long "ru le-making hearing" con­
cerning the controve rsia l emergency core 
cooling syste ms . had focused nationwide 
attention on the question of reactor safe­
ty . Heretorore public concerns had been 
limited to local areas and specific projects. 

ow the Ame rican public enjo ined the 
nuclear establishment 111 what became 
known as the "great debate" over the safe­
ty of the light wate r reactors the n on line 
o r under const ruction. Two issues were of 
particular concern : the probability of an ac­
cident to an operating reaclor. and the COIl ­

sequences of an accident if it did occur . 

In August 1974 the Atomic Energy 
Comm iss ion had published the results o f 
a comp rehe nsive three-year study 
es timati ng the ri sks to the public from the 
operation of large commercia l nuclear 
power plant!» sim ilar to the oncs being 
operated by the Comrnission. The huge 
report. WASH - 1400. "A n Assessment of 
Accident Risks in U.S. COlllme rc ial 
Nuclear Power Plants." was prepared by 
a staff of 60 scientists a nd engineers under 
the direction of M .l .T . Professor Norman 
C. Rasmllssen. A final ve rsion of the 
Rasmussen Report was released by the 
Nuc lear Regulatory COl11mission in Oc­
tober 1975. 

The basic conclusion of the Ra.smussen 
Repon was that risks to the public rrom 
potential nuc lear accidents were small in 
comparison with other risk~ in a 
technological society. This conclusion was 
reached by using a stati~ t ica l technique. 
"fau lt -tree ana lysis." developed by the 
aerospace indus try to predict the effec t of 
failures of ~mall components in la rge. 
complex systems. After thousands of 
possible sequences in reacto r fai lures were 
assessed by compu ter. the prediction was 
made that the "maxi mum c redible" reac­
tor accident would occur once in every ten 
million opera ting years. Nuclear c ritics 
c laimed that the report undercslimared the 
consequences of a pOlentia l accidcn t. and 
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that the study was unduly influenced by the 
AEC's desire to minimize the dangers of 
a reacto r acciden!. " (Sec Appendix 111. ) 

Another indication of public concern oc­
curred in the sUlllmer of 1975 when op­
ponents of nuclear power in California 
gathered enough !\ignaturcs to initiate a 
siale-wide voter referendum for the pur­
po~c of halting the cons truc tion of nuclear 
plants in the stale. The following June the 

Commercial Power in Trouble 

Dr. Robert C. Seamans, Jr. 
Administrator of the Energy Research 
ond Del'e(opmem Administration 
/975-1977 

The prom ise of nuc lear power reached 
its zenith in the ear ly and mid- 1970·s. In 
spi te of increasing public concern over 
safety and env ironmental issues. nuclear 
power was widely accepted in most in­
dustrialized countries as the world 's prin­
c ipal new energy reSOurce for lhe decades 
ahead. By the end of 1975. 157 nuclear 
power pfanls were operaring in 19 coun· 
tries. and many of the nations had addi· 
tional reactors under constructio n or on 
order. Nuclear power. it seemed . had 
finally matured. and American '· Iight· 
wa te r" reactor technology completely 
dominated the world market. Nuclear ad· 
vaca tes even saw the oil e mbargo of 1973 
as providing a new mission a nd challe nge 
for the nuclear industry. 7.1 

Why then did the situa tio n change so 
dramatically by the end of the decade? Pan 
of the difficulty resulted frolll the 
quadrupling of fossil fuel prices since the 
o il embargo of 1973 which in turn fue led 
innation. The increases were felt by the 
nuclear industry as plant contruction costs 
continued to esca late. Also cost estimates 
wcre difficult to make because projections 
were based on cxtrapolat i o n ~ rather than 
operating data. As reactor components 
continued to inc rease in size and cost it was 

Department of Energy Established 
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Soon after his inaugunuion. Presidcn! 
Carter had seleclCd James R. Schlesinger. 
former Chairman of the Atomic Energy 
Commission. Secretary of Defense. and 
Director of the Central Inte lligence Agen­
cy. to work with Congress to ease the 
natural gas shortage of 1976- I 977 and to 
hammer out an ene rgy policy and· 
reorganizution plan. On March I. 1977. 
Carter presenled to Congress his propos­
ed legislation for a new Depa rtment of 
Energy. Citing the energy c ri s is as the Na­
tion's greatest challenge. the President urg­
ed the speedy es tablishment of the Depart-

voters rejee(ed "Proposition 15 ." as it was 
known because of ils position on the ballot, 
by a Iwo-to-one margin. A number of other 
states held similar referenda during the 
presidentia l e lection which were also 
defeated by about tWO·(Q·one. II was dif­
ficult 10 determine whether the vote 
repre~ented approval of nuclear power by 
thc American vo ters or an outstand ing 
publicity campaign by Ihe nuclear 
advocates. 12 

a lmosl impossible for reac to r manufac­
turers and purchasers 10 distinguish bet­
ween fact and estimate. 

The issue of reactor· safety and reliabili­
ty. combi ned with environmental con­
cerns, cont inued to have a major effect on 
costs. While ex.perts argued over the 
economics of nuclear power. rising costs 
forced the cance llation of orders for new 
plants. When Jimmy Caner became Presi­
dent in 1977 there was already a de facto 
national moratorium on the purchase of 
nuclear gcneraling equipment in the United 
States. and downward revisions were be­
ing made on projections for future install· 
cd capac ity in western oil·imponing coun­
tries. (Sec Appendix IV .) 

In the mid-1970's fuel reprocessing 
became a n area of Presidenlial concern 
because of its international implications. 
fn hi~ October 1976 message on nuclear 
policy. President Ford had made it clear 
that fuel reprocessing might become unac· 
ceplable. Six. months later President Caner 
ended governmcnl support for Ihe recycl­
ing of plutonium and called on other na· 
lion~ IOjoin the United States in deferring 
the use of plutonium for nuclear fuelJI 

men! of Energy as a meiWS of ac­
complishing his energy goals. "Continued 
fragme ntat ion of government aulhority and 
responsibility of our energy program for 
this Nation." he warned. "is both 
dangerous a nd unnecessary." On August 
4. 1977 President Carter signed into law 
the bill creating the Deparunent of Energy, 
and the following day named Schlesinger 
as the first Secretary of Energy. 

The energy crisis continued throughout 
the Carter Administration. In 1979 
Americans wcre again assaulted by energy 



shocks as the Iranian crisis brought fear of 
even greater oil shortages than those 
created by the 1973-74 embargo. A 
devastating blow to the nuclear establish­
ment occurred on the morning of March 
28. 1979 , when the Nation learned of the 
unex pected acc ide nt at the Three Mile 
Island reacto r in Pennsylvania. Fo r two 
weeks scientists . eng ineers and technic ians 
worked to shut down the plant. Though the 
c risis was conta ined , nuclear c ritics used 
the accident as example of the fai lure of 
nuclear techno logy. The acc ide nt was not 
so much a mechanical breakdown as a 
series of human cho ices that c rippled a 
reacto r and reduced public confidence in 
nuclear powerJ~ 

Following the accident at Three Mile 
Is la nd . the government sponsored study 

The Reagan Energy Policy 

Rancho Seco Nllclear Stmion . . . These twin hyperbolic cooling towers, 43 stories tall, are 01/ integral part of 
the plom developed by the Bech/el Corpora/ion 01 IlJe 913-Mwe. RcmciJo Seeo Nuclear S(Olion i,1 Califor­
nio. Locoled 25 miles sOlltheos/ oj Sacramento, /lte plam wos colls/mcled j or Ihe Socrame,/lo MUllicipal 
Utility Districi. The natural draft evaporative towers dissipote waste heat by recirC/ing Ihe turbine condenser 
cooling water On a gigantic scale-a half million gallol/s per miflllie. 
Credil: Bechtel Corporation 

groups to assess the causes and impact o f 
the accident. Two of the most important 
were the Pres ident 's Comm ission on the 
Acc ident at Thrce Mile Island headed by 
Dartmouth Co ll ege Pres ident Joh n 
Kemeny , and the Special Inquiry Group 
fu nded by the Nuclear Regulatory Com­
mission. Pending their studies. the Nuclear 
Regulatory Commission suspended issuing 
operation a nd construction licenses. BOlh 
the Kemeny Commission and the Special 
Inquiry Group critic ized the Nuclear 
Regulato ry Co mmi ss ion on mail ers 
relating to reactor licensing and safe ty. The 
recommendations led to a reo rganiza tion 
within the COlllmiss ion , which resumed is­
suing Iicense1't for the operation of new 
plants in February 1980.76 

The e lectio n of Preside nt Ronald 
Reagan in 1980 signaled a major shift in 
the national energy policy. The Reagan 
Administr"Jlion generally favored reduc ing 
the Federal Government's role in national 
energy manageme nt. especially when 
pri vate industry and the free market cou ld 
set energy prio rities. The new strategy in­
c luded ending government regulations and 
price controls which the Administration 
believed had inhibited domestic energy 
productio n, and encourag ing private 
capital. not the Federal GovcnHl1cnt, to 
demonstrate the commerc ial viability of 
energy technologies. The Federal Govern­
ment' s proper ro le was to support long­
term, high-risk energy research and 
developme nt in which industry would no t 
inves t. As the new Secretary of Energy 
James B. Edwards emphasized. "only in 
areas where these market forces are not 
likely to bring about desirable new energy 
teChnologies and practices with in a 
reasonable amount o f time is there poten­
tial need fo r federal involvement. " 17 

The Reagan Administration"s national 
e nergy plan , Securing America's Energy 
Future: rite Natiollal Energy Policy Plal/. 
broke sharply with that of the previous ad­
ministratio n. Reagan's National Energy 
Po licy Pla n was unified by two basic prin­
c iples: ( I ) the Administrat ion's overa ll 
economic recovery program. wh ich reduc­
ed rederal spending . {ax.es. and regulation. 
and (2) the Administration 's confidence 
that national ene rgy decisions Hnd policy 
were best made by the free marke t. Con­
scious of the signilicant departure they 
were making from polic ies instituted in 
1973- 1974. the Administratio n' s energy 
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planners observed that "all Al11erican~ 

were involved in making energy policy. 
When individual cho ice!-. arc made with a 
maximulll of personal understanding and 
a minimum of governmental restraints. the 
rc!-.ult is the 1ll0~t appropriate energy 
policy. " 78 

While the nuclear power industry ac­
cepted the Reagan Administration\ com­
mitment to rcducc federal involvement in 
lhe economy. many induslry leaders 
believed that more. rather than l es~. federal 
involvement in the economy would be 
nece!\~ary to revive nuclear power a~ a 
viable energy option. The premi!\e of the 
Ei:-.enhower Administration in the 1950s. 
and of the Kennedy. Johnson and Nixon 
Administrations in the 1960~. had been that 
nuclear power was essentia lly the same <l!-. 
conventional power, subject only to federal 
regulation concern ing nuclear ~afcty. 

Government and induStry in the I 960s both 
hoped thai ultimately nuclear power plant!\ 
could be planned. financed. buill. and 
operated in the same w~ly as conventional 
power plallt~. 

Although private induwy wa, able 10 
buy into nuclear power. the Federal 
Government was never able to get out. 
because the management and control or 
nuclear energy became one of the IllOSt 
... ensitive s.ocial and political issue!\ of the 
twentieth century. Nuclear energy is~ues 
not only included safety and weapon pro­
liferation. both well understood in the 
1950s. but also national energy and en­
vironmental policy. iss lies which became 
more controversial after Eisenhower an­
nounced hi!.<l Atoms-far-Peace polic)'. Fur­
Ihennorc. nuclear power lechnology in­
volved IwO issues for which there were no 
analogies in the conventional po\Ver in­
du"ry: the nuclear fuel cycle and long­
term !\1Ofi.lge of high-level radioactive 
wastes. It would prove ill1pos~ihle to 
unscramble public and private respon­
sibilit ies in these areas. As John F. Welch. 
Chairman orthe Board at General Electric. 
advised the Reagan Adminbtration. <o ft i!\ 
inevitable that government action will con­
tinue to have an overwhelming impacI on 
the ruture of the nuclear business. " 1'1 

I n October 1981. President Reagan an­
nounced new policy initiative!\ on nuclear 
cnergy. Couching nuclear power polit·y in 
terms of the Adm inistration \ economic 
recovery program. Reagan reaffirmed that 
nuclear power wou ld be . 'one of the best 
potential !\ources of new electrical supplies 
in the coming decades." Importantly. the 
President. while endor!-.ing the breeder 
program. also acknow ledged the need to 
as~ist the light water reactor industry by 

streamlining nuclear regulatory and licen­
sing procedures. by lifting the ban on com­
mercial reprocessing. and by resolving 
problems assoc iated with nuclear wHMe 
stontge.&l 

The Office of Technology As ... e!\ .... ment 
described the civilian nuclear power policy 
debate as a seven-sided coin involving 
utilities. nuclear !'!afcty regulator!'!. cri tics 
of nuclear power. the pUblic. the nuclear 
!\upply industry. investors and the finan­
cial community. and the ~tate public utili ­
ty commissions. Each of the seven cOl1siti­
tuencie~. representing slightly diffcrem in­
lerc:-.t!';. h,ad contributed to the imp .. I,\:-.e ;n 
which the nuclear power industry faced an 
uncertain future. 11I Indeed. !\OJ11e fifty 
reactors had been lo!\t from the pipeline. 
and there had been essentially no new 
order:-. since the mid- 1970s. (See Appen­
dix IV .) A decreased demand for electrici­
ty. which caused the cancelation and delay 
of coal-fired plant!\. also W~I!\ a factor in 
nuclear cancelation,. 

Although Prcsidc.!llt Reagan believed the 
completion of the Clinch River Breeder 
RCilclOr W~):o. "in Ihe be!oJl inlercsh of Ihe 
Nation." on October 26. 1983 the Senate 
discontinued funding for the project. Con­
gre~!'!io nal alarm over rbing l:ost:-. had 
reMlited in a !\Iow erosion of Congrcs\ional 
support. Con!-.equently. Clinch River was 
committed to an orderly termination. A 
revised liquid mewl fast breeder reactor 
program would roclls on resolving the 
technologica! isslles key to improved 
breeder economics and predictable. safe 
performance. In consonance with national 
energy rc!\earch and development policy. 
thc rc:-.pom.ibililY for commerciaJi7~lIion of 
breedel: reacto r technology now would 
reside primarily with the private sector as 
the government would not take the lead in 
funding dell1on!\tration project .... I1~ 

Following the termination of Clinch 
River and the reorientation of the breeder 
project. thc Reagan Administration rcaf­
firmed its cOlllmitment to fo!\ter nuclear 
power as part of the national energy policy 
to .... e('ure an adequate supply of energy at 
reasonable costs. A principal objective was 
to crcatc Ihe polilical and in!-.liwtional 
climatc in whith nuclear power could 
prosper. Pas!-.age of the Nuclear Waste 
Policy Act of 1982 offered hope that pro­
gres~ would be made in cstablishing a pro­
gram for the long tcrm management of the 
Nation's high-level radioactive W;.Istcs. To 
implement the act. the Department of 
Energy e!'!tabli!\hed the Civilian Radioac­
tive Waste Management Office which by 
May 8. 1984 had i»ued the Nuclear Waste 
Management Mission Plan. The Ad-



ministration also proposed a Nuclear 
Licensing Reform Act designed to reduce 
the time required for nuclear plant licens­
ing to seven years, rather than twelve to 
fourteen years. In addition, the Ad­
ministration hoped that licensing reform 
would promote improved safety in nuclear 
plants, encourage more effective public 
participation, and provide a stable and 
reliable licensing process. Finally, under 
Secretary of Energy Donald Paul Hodel's 
leadership, the Department of Energy 
revamped its uranium enrichment program 
to price the American product more com­
petitively and recapture some of its lost 
world market. lu 

Like the Eisenhower Administration 
t()rty years before, the Reagan Administra­
tion recognized the link between a healthy 
nuclear power industry at home and 
America's ability to achieve its interna­
tional objective for the control and 
management of nuclear energy. In addition 
to helping the United States meet its 
domestic energy needs, Secretary of 
Energy Hodel emphasized that a pros­
perous nuclear industry was necessary 'if 
the United States were to achieve its non­
proliferation goals. A weakened domestic 
industry would limit the United States' in­
fluence in achieving satisfactory interna­
tional safeguards and control of nuclear 
materials. Hodel also noted that the United 
States needed to maintain its nuclear 
capacity in order to compete successfully 
in international markets. Peaceful uses of 
nuclear energy would continue to serve the 
United States both economically and 
diplomatically around the world. Depart­
ment of Energy research and development 
programs would include new and advanc-

cd technologies with a goal of developing 
and producing smaller and more passive­
ly safe reactors that would not require long 
years of lead time. All nuclear research 
and development would be conducted with 
the idea of transferring the technology to 
the private sector for demonstration and 
deployment as soon as feasiblc. 84 

As Atoms for Peace entered its fourth 
decade, questions asked about the future 
of nuclear power were significantly dif­
ferent from those asked only a few years 
before. Speculation on the economy and 
safety of the industry had given way to 
debate about the future of nuclear power 
based on historical data. Nonetheless, 
many in government and industry remain­
ed confident that sooner or later nuclear 
power would prove its inherent worth as 
a major energy source along with fossil 
fuels and other traditional energy sources. 
Others believed, however, that the so­
called "nuclear imperative" might prove 
a cruel illusion unless both government and 
industry accepted responsibility for keep­
ing the nuclear option alive. The "nuclear 
imperative" would not be self-fulfilling, 
but would only be an imperative of need. 
In 1984, government and industry would 
be required to build new bridges between 
the past and future in order to assure con­
tinuity between past and future nuclear 
power generations. This would mean not 
only developing the human and 
technological resources needed to build a 
viable nuclear industry, but also maintain­
ing the institutional memory of successes 
and failures so that the basic lessons learn­
ed over four decades would not be 
forgotten. 85 
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Chronology 
December 2, 1942 

August 1, 1946 

January 1, 1947 

June 1947 

October 6, 1947 

March 1, 1949 

December 20, 1951 

March 31, 1952 

March 30, 1953 

August 9, 1953 

December 8, 1953 

March 23, 1954 

August 30, 1954 

November II, 1954 

January 10, 1955 

August 8-20, 1955 

Septembcr 21, 1955 

Fcbruary 22, 1956 

Preceding page blank 3pring 1956 

January 7, 1957 
APPENDIX I 

Chicago Pile 1 demonstrated the first self-sustaining nuclear fission 
chain reaction. Dismantled and rebuilt at Argonne as CP-2, the pile 
operated until 1954. 

President Truman signed the Atomic Energy Act of 1946. 

The AEC assumed control from Manhattan Engineer District of 
atomic energy facilities and programs. 

AEC established Reactor Safeguards Committee. 

AEC appointed an Industrial Advisory Group under Chairman 
James W. Parker to investigate peaceful uses of atomic energy. 
Report issued on December 30, 1948. 

AEC announced selection of a site in Idaho for the National Reactor 
Testing Station. 

Experimental Breeder Reactor # 1 (EBR-l) produced the first elec­
tric power from a nuclear reactor. 

The Materials Testing Reactor (MTR) went critical at the NRTS. 

The Navy prototype pressurized water reactor for the Nautilus went 
critical. 

AEC established an Advisory Committee on Reactor Safeguards. 

President Eisenhower delivered his "Atoms-for-Peace" speech 
before the United Nations and proposed an international agency to 
promote peaceful applications of atomic energy. 

Joint Committee on Atomic Energy approved AEC Five-Year Pro­
gram for reactor development. 

President Eisenhower signed the new Atomic Energy Act of 1954, 
opening the way for the civilian power program. 

E.H. Dixon and E.A. Yates of the Mississippi Valley Generating 
Company signed a contract with the AEC for power supply to AEC 
facilities. 

AEC announced the first round of the Power Demonstration Reactor 
Program, under which the AEC and industry would cooperate in the 
construction and operation of experimental power reactors. 

First United Nations International Conference on the Peaceful Uses 
of Atomic Energy held in Geneva, Switzerland. 

AEC issued second round of invitations to private industry under 
the PDRP program. 

At the direction of President Eisenhower, the AEC made available 
for sale or lease 20,000 kilograms of U-235 for use in power and 
research reactors abroad, and 20,000 kilograms for power reactors 
in the U.S. 

Senator Gore and Representative Holifield introduced legislation to 
enlarge the reactor development program. The legislation did not 
pass the House. 

The AEC sponsored the third round of the PDRP for industry. 
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July 12, 1957 

September 2, 1957 

October 1, 1957 

December 2, 1957 

May 22, 1958 

October 15, 1959 

February 16, 1960 

August 19, 1960 

March 17, 1962 

August 23, 1962 

December 12, 1963 

February 22, 1964 

August 26, 1964 

November 1965 

November 9, 1965 

February 1967 

January I, 1969 

August 18, 1969 

September 23, 1970 

June 4, 1971 

Power produced by the Sodium Reactor Experiment (SRE), at Santa 
Susana, California marked the first use of power from a civilian 
reactor. Deactivation of the SRE announced on December 2, 1966. 

President Eisenhower signed the Price-Anderson Act, giving finan­
cial protection to the public, AEC licensees, and contractors in the 
event of a major nuclear power plant accident. 

International Atomic Energy Agency inaugurated in Vienna, 
Austria. AEC announced U.S. offer to make 5,000 kilograms of 
U-235 available to the agency. 

The pressurized water reactor at Shippingport went critical. On 
December 23 the reactor reached full power rating of 60 MWe and 
was the first full-scale nuclear power plant in the United States. 

Keel of the world's first nuclear powered merchant ship, N.S. 
Savannah laid at Camden, New Jersey. Ship launched on July 21, 
1959, and mothballed in 1971. 

The boiling water reactor at Dresden Nuclear Power Station, built 
by Commonwealth Edison Company (IL) went critical, but did not 
produce commercial power until June 1960. 

AEC published a ten year plan of nuclear power development. 

The Yankee Nuclear Power Station went critical, becoming the 
third reactor producing commercial power. 

President Kennedy asked AEC to report on the role of nuclear 
power in the economy. The report was released November 20, 
1962. 

Modified Round Three of PDRP announced by AEC. 

Jersey Central Power and Light Company announced the construc­
tion of a nuclear power plant at Oyster Creek, and estimated it 
would be more economical to operate than a conventional fueled 
power plant. 

AEC solicited proposals for the advanced converter program. 

President Johnson signed the Private Ownership of Special Nuclear 
Materials Act, allowing the power industry to own fuel for power 
reactors. After June 30, 1973, private ownership of fuels would be 
mandatory. 

AEC decided to give the Liquid Metal Fast Breeder (LMFBR) 
highest priority and to build the Past Flux Test Facility (FFTF). 
The FFTF began operation in April 1982. 

The first major power blackout covered the northeast U.S. 

AEC published its supplement to 1962 Report to the President. 

National Environmental Policy Act signed by President Johnson. 

AEC established the Atomic Safety and Licensing Appeal Board. 

Electric power "brownouts" hit northeast during heat wave. 

President Nixon announced as a national goal a commitment to 
complete LMFBR demonstration plant by 1980. 



July 23, 1971 

August 7, 1972 

June 29, 1973 

Dctober 17, 1973 

December 1, 1973 

October 11, 1974 

November 1974 

January 19, 1975 

October 1975 

May 1976 

October 28, 1976 

April 7, 1977 

August 4, 1977 

October 1, 1977 

March 28, 1979 

October 8, 1981 

January 7, 1983 

October 26, 1983 

May 8, 1984 

May 8, 1984 

APPENDIX I 

D,C, Court of Appeals ruled in the Calvert Cliffs decision that 
AEC incorporate wider environmental considerations in its 
regulatory procedures. 

AEC announced cooperative agreement with industry to build 
LMFBR demonstration plant on the Clinch River in Tennessee. 

President Nixon proposed creation of the Energy Research and 
Development Administration and the Nuclear Regulatory Commis­
sion to replace the AEC. 

Organization of Arab Petroleum Exporting Countries embargo oil to 
the United States, sparking first "energy crisis." Embargo lasted 
until March 17, 1974. 

AEC Chairman Ray issued report requested by President Nixon on 
The Nation's Energy Future. 

Energy Reorganization Act signed by President Ford, abolished 
AEC and created ERDA and NRC. 

Federal Energy Administration released "Project Independence" 
report. 

ERDA activated. 

The Rasmussen Report, a study of reactor safety, published by 
NRC. 

ERDA assumed responsibility for management of the Clinch River 
Breeder Reactor. 

President Ford released his nuclear policy statement, emphasizing 
the fuel cycle, reprocessing and nonproliferation. 

President Carter announced new policy of deferral of reprocessing 
of spent fuel from civilian reactors, and delay of the breeder 
reactor. 

President Carter signed Energy Reorganization Act creating the 
Department of Energy, combining ERDA and FEA. 

DOE activated. 

Accident occurred at Three Mile Island nuclear power plant. 

Reagan Administration announced nuclear energy policy which an­
ticipated the establishment of a facility for the storage of high-level 
radioactive waste, and lifted the ban on commercial reprocessing of 
nuclear fuel. 

President Reagan signed Nuclear Waste Policy Act of 1982 into 
law. 

The Senate refused to continue funding the Clinch River Breeder 
Reactor, effectively terminating the project. 

The Department of Energy established a Civilian Radioactive Waste 
Management Office. 

Secretary of Energy Hodel gave the Nuclear Power Assembly his 
assessment of the state of the nuclear power industry. 
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Reactor Name 

Pressurized-Water 
Reactor (PWR) 

Experimental 
Boiling-Water 
Reactor (EBWR) 

Sodium Reactor 
Experiment (SRE) 

Homogeneous 
Reactor Experiment 
No.2 (HRE No.2) 

Experimental 
Breeder Reactor 
No.2 (EBR No.2) 

Location 

Shippingport , 
Pennsylvania 

Argonne National 
Laboratory 
(near Chicago) 

Santa Susana, 
California 

Oak Ridge, 
Tennessee 

Argonne National 
Laboratory 

Table 1 

February 1954 
AEC 

Five-Year Power Program 

Reactor Designer 
and Manufacturer 

Westinghouse 

Argonne National 
Laboratory 

North American 
Aviation 

Oak Ridge 
National 
Laboratory 

Argonne National 
Laboratory 

Completion 
Date 

December, 1957 

December, 1956 

April, 1957 

Abandoned in 
1957 after 
many technical 
difficulties 

November, 1957 

U.S. Atomic Energy Commission, Nineteenth Semi-Annual Report, 1956, 40-45. 

Cost 

$55 million 
$5 million by 
Duquesne Light 
Company 

$6.1 million 

$15.6 million 
$2.9 million by 
North American 
Aviation 

(unavailable) 

$29.1 million 

USAEC Major Activities in the Atomic Energy Programs, January-June, 1957, 49-53. 
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Electrical 
Output 

60,000 kw 

5,000 kw 

6,500 kw 

designed for 
5,000 kw 

20,000 kw 
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Table 3 

Experimental Power-Reactors 

Reactor 

Experimental Breeder 
Reactor #1 

Homogeneous Reactor 
Experiment # 1 

Boiling Reactor Experiment 
#1 (BORAX-I) 

Boiling Reactor Experiments 
(BORAX-2, 3, 4) 

Experimental Boiling Water 
Reactor* 

Los Alamos Power Reactor 
Experiment # I 

Homogeneous Reactor 
Experiment #2* 

Sodium Reactor Experiment 
(with So. Calif. Edison CO.)* 

Organic Moderated Reactor 
Experiment 

Los Alamos Power Reactor 
Experiment #2 

Plutonium Recycle Test Reactor 

Los Alamos Molten Plutonium 
Reactor Experiment 

Boiling Reactor Experiment #5 
(BORAX-5) 

Heavy Water Components Test 
Reactor 

Experimental Breeder Reactor #2'" 

Molten Salt Reactor Experiment 

Experimental Beryllium Oxide Reactor 

Experimental Gas Cooled Reactor 

Experimental Organic Cooled Reactor 

Saxon Experimental"'''' 

Vallecitos" .. 
(G.B. & Pacific Gas & Elec. Co.) 

Location 

Idaho National 
Engineering Lab. 
(INEL), formerly 
named National 
Reactor Testing 

Station 

Oak Ridge, TN 

1NEL, ID 

INEL, ID 

Argonne, IL 

Los Alamos, NM 

Oak Ridge, TN 

Santa Susana, CA 

INEL, TO 

Los Alamos, NM 

Richland, WA 

Los Alamos, NM 

INEL, ID 

Savannah River 

lNEL, lD 

Oak Rldge, TN 

INEL 

Oak Rldge, TN 

INEL 

Saxon, PA 

Pleasanton, CA 

"'Part of ABC 1954 Five-Year Power Reactor Development Program 

"''''Privately Financed Experiments and Prototypes 

Start-up 

1951 

1952 

1953 

1954 

1956 

1956 

1957 

1957 

1957 

1959 

1960 

1961 

1962 

1962 

1%3 

1%5 

construction 
never completed 

construction 
never completed 

construction 
never completed 

1%2 

1957 

Shutdown 

1964 

1954 

1954 

1958 

1967 

1957 

1957 

1964 

1963 

1959 

1969 

1963 

1964 

1964 

Operating 

1%9 

terminated 
in 1966 

terminated 
in 1966 

terminated 
in 1%2 

1972 

1%3 

APPENDIX II 



Reactor 

1960 (3) 

Shippingport Atomic Power 
Station (PA) 

Dresden Nuclear Power Station 
#1 (IL) 

Yankee Nuclear Power Station 
(MA) 

1970 (19) including the 3 listed above 

Indian Point Station #1 (NY) 

Big Rock Point Nuclear Plant 
(MI) 

Humboldt Bay Power Plant (CA) 

Peach Bottom Atomic Power 
Station #1 CPA) 

Hanford-N (WA) 

La Crosse Boiling Water Reactor 
(WS) 

Haddam Neck Plant (CN) 

San Onofre Nuclear Generating 
Station #1 (CA) 

Oyster Creek Nuclear Power 
Plant #1 (NJ) 

Nine Mile Point Nuclear 
Station #1 (NY) 

R.E. Ginna Nuclear Power 
Station (NY) 

Millstone Nuclear Power 
Station #1 (CN) 

Dresden Nuclear Power Station 
#2 (IL) 

Monticello Nuclear Generating 
Plant (MN) 

H.B. Robinson S.E. Plant (SC) 

Point Beaeh Nuclear Plant #\ 
(WI) 

1980 (87) includes those listed above except for: 

Table 4 

Review of Commercial Nuclear 

Power Plants by Decade* 

Capacity 
in MWe 

60 

110 

175 

265 

72 

69 

40 

850 

50 

582 

436 

650 

620 

470 

660 

794 

545 

700 

497 

Operator 

AECIDuquesne Light Co. 

Commonwealth Edison Co. 

Yankee Atomic Electric Co. 

Consolidated Edison Co. 

Consumers Power Co, 

Pacific Gas & Electric Co. 

Philadelphia E\ectric Co. 

DOE-Dual Purpose Reactor 

Dairyland Power Coop. & AEC 

eN Yankee Atomic Power Co, 

Southern California Edison 
and San Diego Gas & Elee. Co. 

Jersey Central Power & 
Light Co. 

Niagara Mohawk Power Corp. 

Rochester Gas & Blee. Co. 

Millstone Point Co. 

Commonwealth Edison Co. 

Northern States Power Co. 

Carolina Power & Light Co. 

Wisconsin Electric Power Co. 

- Shippingport-converted to LWBR in 1977 (separate listing this section) 
- Indian Point #I-idle since 1974, began to be decommissioned in 1980 
- Peach Bottom # I-shutdown 1974 

Quad-Cities # I (IL) 789 Commonwealth Edison Co. 

Dresden #3 (IL) 794 Commonwealth Edison Co. 

Palisades (MI) 805 Consumers Power Co. 

Pilgrim #1 (MA) 655 Boston Edison Co. 

Maine Yankee (MN) 825 Main Yankee Atomic Power Co. 

APPENDIX II 

Startup 

1957 

1959 

1960 

1962 

1962 

1963 

1966 

1966 

1967 

1967 

1967 

1969 

1969 

1969 

1970 

1970 

1970 

1970 

1970 

1971 

1971 

1971 

1972 

1972 
41 



Vermont Yankee (VT) 514 VT Yankee Nuclear Power Corp. 1972 

Quad-Cities #2 (IL) 789 Commonwealth Edison Co. 1972 

Point Beach #2 (WI) 497 Wisconsin Electric Power Co. 1972 

Turkey Point #3 (FL) 693 Florida Power and Light Co. 1972 

Surry #1 (VA) 788 Virginia Electric & Power Co. 1972 

Zion #1 (lL) 1040 Commonwealth Edison Co. 1973 

Zion #2 (lL) 1040 Commonwealth Edison Co. 1973 

Prairie Island #1 (MN) 530 Northern States Power Co. 1973 

Fort Calhoun #1 (NB) 478 Omaha Public Power District 1973 

Oconee # 1 eSC) 887 Duke Power Co. 1973 

Turkey Point #4 (FL) 693 Florida Power and Light Co. 1973 

Surry #2 (V A) 788 Virginia Electric & Power Co. 1973 

Indian Point #2 (NY) 873 Consolidated Edison Co. 1973 

Peach Bottom #2 (PA) 1065 Philadelphia Electric Co. 1973 

Oconee #2 (SC) 887 Duke Power Co. 1973 

Browns Ferry # 1 (AL) 1065 TVA 1973 

Three Mile Island #1 (PA) 819 Metropolitan Edison Co. 1974 

Peach Bottom #3 (PA) 1065 Philadelphia Electric Co. 1974 

Duane Arnold (lA) 538 Iowa Elec. Power and Light Co. 1974 

Cooper (NB) 778 Nebraska Public Power District 1974 

Prairie Island #2 (MN) 530 Northern States Power Co. 1974 

Kewaunee (WI) 535 WI Public Services Corp. 1974 

Arkansas Nuclear One #1 (AK) 850 Arkansas Power & Light Co. 1974 

Oconee #3 (SC) 887 Duke Power Co. 1974 

James A. FitzPatrick (NY) 821 Power Authority of the 1974 
State of NY 

Edwin L Hatch #1 (GA) 777 Georgia Power Co. 1974 

Browns Ferry #2 (AL) 1065 TVA 1974 

Rancho Seco (CA) 918 Sacramento Municipal Utility 1974 
District 

Fort St. Vrain (CO) 330 Public Service Co. ofCO 1974 

Calvert Cliffs #1 (MD) 845 Baltimore Gas & Elee. Co. 1975 

Millstone #2 (eN) 870 Northeast Utilities 1975 

Donald C. Cook #1 (Mf) 1054 Indiana & Michigan Electric Co. 1975 

Trojan (OR) 1130 Portland Genera! Electric Co. 1975 

Brunswick #2 (NC) 821 Carolina Power & Light Co. 1975 

Indian Point #3 (NY) 965 Consolidated Edison 1976 

St. Lucie #1 (FL) 830 Florida Power & Light Co. 1976 

Beaver Valley #1 (PA) 833 Duquesne Light Co. 1976 

Browns Ferry #3 (AL) 1065 TVA 1976 

Salem #1 (NI) 1090 Public Service Electric & Gas Co. 1977 

APPENDIX II 
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Calvert Cliffs #2 (MD) 

Shippingport (PA) 

Davis-Besse # I (OH) 

Joseph M. Farley #1 (AL) 

Crystal River #3 (FL) 

Donald C. Cook #2 (MI) 

North Anna # I (V A) 

Edwin l. Hatch #2 (GA) 

Arkansas Nuclear Two #2 (AK) 

North Anna #2 (V A) 

Sequoyah #1 (TN) 

Salem #2 (N) 

Joseph M. Farley #2 (AL) 

McGuire # I (NO 

Sequoyah #2 (TN) 

LaSalle County # I (IL) 

Virgil C. Summer # I (SC) 

Susquehanna #1 (PA) 

San Onofre #2 (CA) 

St. Lucie #2 (FL) 

McGuire #2 (NC) 

San Onofre #3 (CA) 

LaSalle County #2 (IL) 

Calloway (MO) 

WPPS #2 (WA) 

Susquehanna #2 (PA) 

Diablo Canyon #2 (CA) 

850 

60 
(LWBR) 

906 

829 

825 

1100 

907 

784 

912 

907 

1148 

1115 

829 

1180 

1148 

1078 

900 

1050 

1100 

810 

1180 

1100 

1078 

1171 

1100 

1065 

1119 

Baltimore Gas & Electric Co. 1977 

DOE and Duquesne Light Co. 1977 

Toledo Edison Co. 1977 

Alabama Power Co. 1977 

Florida Power Corp. 1977 

IN & MI Electric Co. \978 

Virginia Elec. & Power Co, 1978 

Georgia Power Co. 1979 

Arkansas Power & Light Co. 1980 

Virginia Elec. & Power Co. 1980 

TVA 1981 

Public Service Electric & Gas Co. 1981 

Alabama Powcr Co. 1981 

Dukc Power Co. 1981 

Tennessee Valley Authority 1982 

Commonwealth Edison Co. 1982 

South Carolina E"Iectric & Gas Co. 1982 

Pennsylvania Power & Light Co. 1983 

Southern California Edison 1983 

Florida Power & Ught Co. 1983 

Duke Power Co. 1983 

Southern California Edison 1983 

Commonwealth Edison Co. 1984 

Union Electric Co. 1984 

Washington Public Power 1984 
Supply System 

Pennsylvania Power and Light Co. 1984 

Pacific Gas and Electric Co. 1985 

*Nuclear Power Plant Consrruction Activity 1984, Energy Information Administrution, U.S. Department of Energy (Washington, D.C.), July 1985. 
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