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HEFCRT OR GOVERFMENT ASSTSTARCE TO THE ATOMIC ENERGY THUUSTRY
FEEPARED BY THE ATOMIC ENERGY COMMIGSIOR AT THE REQUEST OF THE
JOIRT COMMITTEE OF ATOMIC ENERGY

By letter dsted Februery 28, 1952, Chalrman Holifield of the Joint Committee cn
Atomic Eoergy informed the Cheirman, U, 8. Atomilce Energy Commission, of the
Comilttee's plan 46 undertake & study of the types of subsidies or assistance,
btoth dlrect and iodirect, which cceur in the atomic energy prograpn and partic-
alarly the atomic power progyem. He proposed that the stuwdy be carried out in
three phepes;

1. JIdenilfy ell porsible svbeldles.

2. Estimate, within ressonable parameters, the moretary value of each
type of subeidy.

3. Consider the pros end cone or merits of each type of subeidy end
whether it is perving =8 e proper and effective purpose in the
Program.

The letter also suggested thet the firset phase be developad by meetings of the
Joint Cormittee staff and the ABC staff. Afiter agreement oun the firet phase, a
report was to be requesied from AEC to serve aes the basis for the second and
third phascs. A copy of the letter was sent to the Compireller (ensral of the
Tnlied States with the requeat that appropriate staff members of the (General

Accounting Office be mede avallable 4o participate in the atudy.

Bubsequent mestings emong representatives of AEC, GAQ, and the Joint Commitbes
staff resulted in understendiogs of the coverage and types of information desired
by the Joint Committee 1o the AEC report. A mmber of iteme and related gatimates
of mopciary veluse were added to the report at the request of the Joint Commititee
staff, pursuent to Chalrmen Holifield's letter of April 13, 1962 and its attach-
ment. Although the Jodot Comnittee initislly requested that the  study encimpass
subsidies in the stomic energy progrem, as a result of subsequent discussiona with
the JCAE steff it was decided that the study ebould encompess all Government direct

and indirect mssletance to the atomic energy indusiry.

Aftar coupletion of the first phase (idemtification of possible areas of Govermment
asplstance } erd AEQ*a preparation of a revised draft report giving =ffact to com-
wents and suggesticns in the attechment to Cheirman Folifield's letter of April 13,
1962, further meetings were held among representatives of AEC, GAD, end the Joint

Copitbee staff to review the revieed dreft report.
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It ehould de noted at the cutsat that a study of this nature lnvolves sany Judgment
factore in determining both the types of ltams to be Included and the cetimates of
morstary value. [t fa3 recogniged that soms of these Juidpgments, apaumptions and
eghimates are subject to wide differences of opinion. Ewvary effort, howaver, hag
been mads to make this report objectlve, complete, factual and responsive to Chalirman
Holifield's reguest. In this regard the independent views of representatives of the
Joint Committes etaff and the GAD, brought to bear Iin thelr commente apd suggesticns

made at cur several mestings, have been particularly helpful and valuable.

This report bas been prepared in two parta, A - Pinancial Assistance {Page 4) and
P - General Assistance (Page 23) as d.eﬂ;ed. below. Each part coataina discussicne
of the typss of asslstance and includes eetimeter of coste or monstary walucs where
poesible, based on the best information avallsble when the study wvas made. This
report does not lnclufe the third phase of the atudy relating to the pros and come

cr merits of each type of meelsteoce.

A. Financial Asgistance to the atosile shergy industry i defined as that dgmjetance
provided by AEC programs and general governpment legiglaticn that lesggns the
financial requirements of industry, directly or indirectly, in the development,
vongtruction and operation of atomic energy facllities., It includer govermwent
sponsorehip of cooperative programe foy the development, construction and
operation of power demonstration reactors; the _prma'rid.:lng of services, and
regsearch and development; and the waiver of use cherges. In edditiop,
finanesial agsistance 1s provided by the purchase of specia) nuclear materisls
produced by industry as requirsd by the Atomic Encrgy Act of 1554, ae amended.
Aleg, w2 have consldered the financial benefite resulting from govermment owner-
ship and lease of speclal nuclear material, and the ssiablishrent of charges baaed
an full recovery of govermment coete which include provigione for self-insurance

and low fnterest rabes but not allowances for taxes and profit.

A summary of estimeted finenclel sseletence through fiscal ye=ar 1963 1ls presented

ip Attschment A, pags 2.




B.

GeEvnergl Asslstarme to the simrdc enmergy industry 1s d4efined prineipally as

the v\t fund of scleptific epd techooingtor] informmtion thet has begems
avallable as a rexunit of ARC's yepgeprch and develomeent-type activities.
This sasistence i one of the producte of the govermment progren For the
development, use, and contrnl of atomlic energy g0 as to make the maximmm
contribution to the copmon defapnge snd security, 4o proaote world peace,
Inprove the general welfpre, ineresge the gtandard of living apd ptrengthen
freo competiticon in privete enterpriee. The estimates of the eppts of this
goverrment progrem represent operating and plent coste of all AERC research
sl developwent-type activitieas (exeluslve of weapona program RE&D and the
specific coats Ineluded in Pert A) as well as the expenditures of other

Federal agencisa relating to ptomic energy applications.

A summery cf the eptimated coats of govermment reseerch and development-type
getivities through fiecal yesr 1963 is presented in Attachment B, page 36,
Except for the Reactor Development Pregrem, however, no monstery velue has

een estineied Ffor the gepersl aseleptance to the gtomic energy 1ndustry.
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1.

PART A

Imtrodueticn

There are & muber of way2 1n which financisl assistancs by the govermment heae

been provided to the atomic energy industry. In the nuclear power industry such

incentives are needad to obtaln irdustrial particfpation in spec)fic power projects.

Regearch and development assgigtanre 1g provided for specific cocpearative power
demonetration projects. For the cooperatlve publie power projects AEC hams

ponstrastsad and retained title to the reactor portion of the plants.

Finaneial assistance relating to important parte of nuclear fuel cyele cests have
been provided. The major segments of fuel cycle cost conafet of canversicen and

U235 enrichment services, fuel fabricatlon services, U-235 burmp or conmymptlon
charges, the chemieal reprocessing of irradlated fusls, carrying charges on fuel

inventory, and a ecredit for piutonlum or other apecial muclsay materdals produced.

Since the lav reguires govermment cwnership of special maclear materials and
enriched urenimm is evaflable only From the govermment, this materdial 18 leased
and & uge chargs of 4-3/4% of 1ts value (based on a published schadule of
chargas} is meds to all licensed users. Also, plutonium or other spaeial
nuclear material produced in licensed reactors ls purchassd by the gowermment

gince the technology for i{ts use in Fuels has not been fully daveloped.

Appigtance ln fusl eyela coste consist of (1) walver of use charges during the
period of BAPD end an initial period of apsration, (2) guaranteed charges for

irradiated fuel procsssing, and (3) guaranteed prices for Pu and U.233 produced.

Thiz Part A discussse zach of the foregoing typas of aseistance as well as othar
types of financia] apgletance and economic incentives to other sagments of the

atomlc energy industry.

Waiver of Use {Iha.rgEEl

Uag charges are walved on Apecisl nuclear materials and heavy water regquired for
privately-ovmed cooperative power reactor development projects within msximem
limitations. The estimated total amount of the use charges to be wived on all
projects currently under contrect is $14.6 million, of which $#3.3 million had
been scerued through June 30, 1561. Details by projects are shown on page 7.

The estimated amount through flacal year 1963 is $8.1 million.
-5 .



3.

Research and Development issistance - Privately-owne Cooperstive Fower
Demenstration Frojecte '

Pescarch end developweot asslstence 1y provided -Tor epecifie privetaly-owned

cooperative power reastor develppment projecte. Thie research and development
work epplice directly to the materials, ccaponernte ard fuel te be used in the
conetrustion and operation of each of the power demorstratlicos reacstors. Exemples
of the typea of RAD tasks are fuel element deejgn and development, critical
apeemblies, teet irradiations, contrel and safety systems, and meterisls of
conetruetion. Some of the ressarch apd development work is performed in AEC-
pwned laboratories end some ie performed 1o privately-owned facilities. It
includes davelopmant work neceseary pricr to the completion of the deslgm,
eonstruction and operation of the remctor, and Iin aome asses, to improve
tvperations in the post-conmtruction pericd. Considerstien ia being given

to other forms of asalstance such an plant design and sdditional post-

sonatruction BED.

The eatimated total research and development sesigtance to be giwen for thepe
projects smounts to $49.0 million of which $34.0 million hed been incurred

through June 30, 196l. These ampunts ars sxeluded from the reactor development
coate given in Part B of this report. Detalls by projecsta are sghown on page 7.

The eetimnted total through fiscal year 1563 ie $41.3 million.

Construcilon of AEC-Owoed Power Demonstration Reactors

The total eptlmated plact costs of the six currently approved AEC-cwmed resctors
under couperative arrengements with industry is $127.1 million, Under thess
arrangementa the wtillty providee the electric gspnerating plant and generally
paya fer skeam &t & rabte equivalent to the coot of comparable eteam produced
from conventicnal sources. The AEC geperally provides for the necepmary R&D,
conghrustion of reactor, fuel fabrication and all or a share af reastor operniing

aststg during the firat five years of operation.

The utility has an option to purchase the reactor plant at the eod of the con-
tract term. QGewsrally, the contracts pravide for the sale of the resctor plant
at the end of the contraet pericd, st m price %o reflect appropriats deprecistion
but not to imelude congbructlon coste aselpgnable to research and developent.
Also, the contracts provide for diementlement or shandooment of the reactor
plant a% the Comnission's opticn, but that the goveroment shall not be regquired
to restore or defray expenses of reotoring or rebabliliting the lapd %o its

original condition. 6




Betimated Total Coste of Privately-Owped
Cooperative Fower ‘Demonstration Frojecis

EEEEBB ﬁtnni:_Eiactric Co.
Rescarch & Developuent
Flant & Frel Pabrication
Wedver of Use Charges

Totale

Power Heactor Develomment {o.

R=ce & Lopment

Flant & Foel Fabricaticn

Weiver of Uge Charges
Totals

Northern States Fower Co.
pearch & nt
FPlant & Puel Fabrication
Walver of Use Charges
Totals

Car¢lipas-Virginia Huclear

Power Amsocimtion, Tepe. |

—Hesearch & Teveloprnt
Flant & ¥ue=l Febricatien

Maiver of Use Charges
Totals

Consumers Power Co. of Mich.
Regearch & pevelopment
Plant & Fuel Fabrication
Walver of Use Charges

Totals

Phi.lﬂdﬂ%a Blectric Co.

Plant & Fuel Febriceilon
Walver of Usd chars=s
Totale

REesenrch & Development

Plant & Fusl Fabrication

Watver of Use Charges
Totala

Cumidative Coste

$ 4.9
1.0

=3
2.6
-+

2.9

Q.3

- Coate
% . Paxticipant
3 0.2 $5.0 % 0.2
ho.7 - LG.7
- 3,7 -
20.7 3.6 23.4
58.6 - 2.6
- - " !“_‘_
0.2 8.3 Q.2
lh.-ll- 18 - 2611
- 1,. -
14 .6 T8 __E;E
ﬂ-g 13l9 1'9
5-& - 2113
I B B’
- 4.6 0.2
10.6 - 294
- 1. —
1.5 45 6.9
341 -t 30!2
- El -
23"5 h9'+9 331-&
1?-&6 - 21.0‘3
- 11}46 b

Estimated Totad




Within & regponible time after abandommernt, the Commission is chligeted to teke
much srticn me 1t mey deem necessary to make the reector pite opeful without undune
denger to the publicts health an? eafety. Exceptions to thege gensral provizions
are found in the contrects with Imgquesne Light Comperny, Consumers Public Power

Digtrict, sand Puerto Rico Water HBepourees Authority.

The Taguesne contract has no provision for the eale of the AEC-cwmed portion of
the plant. However, the contract does provide, at the option of AEC, for the
legepe of the turbine pgenerator portion of the plent from Dugquesre. Upon expira-
tion or termination of the leass, AEC may remove any or all (overmment -owred
portions of the PWE Plent, facilitiee, componente, or equiyment. If this right
ie not exercised within two {2) years, such items {except spurce and special |

muelear materiale) became the property of Duquesne without ocost.

The Consumers Public Power Distriet eookraect does not provide a ayeoific hasis
for determining a sales price bot suggests that consideretion will be given o
the totel project cost of Consumers, inclwding fixed charges on Consvmers’

cepitel lnveptment for operation of overall fecilitiea.

The Fuerto Rlco Water Resources Authority contract atates that “the Commisaicn
will, to the extent permitted Dy applicebls law, offer the regeter plent owned
by the goverrment for esle toc the contrsetor Bt such prices e mey be sgreed

vpon by the parties."

A sumeary of estimated plant costs by projects is shown on pegs 9.

Irradiated Fusl Proceaning

In 1556, a potentially servicus chatecle to consiruction and evaluetion of reactor
projects existed eince chemicsl procmesing servicee wers nelther svellable com-
mercislly nor avellsble at known charges friom the AEC. To remove thepe unkpowna
in the svaluation of reector projecte, the AEC enncunced in 1957 that it weuld
provide for procegsing of lrredieted fuele from licensed reactors mpd wewld meke
financial settlemente besed on guersnteed sharges for chemicel proeeseing. This
cormlitment contimes in effect untill fuel elempent proecesslng services are com-

mercially svailable st resgonsble prices or June 30, 1967, whichever it earlisr.




Eetimatad Plant Coste for ARC_(hmed

Power DemODEtratlon Roachors

Dogussne Light Co.
Shippingport, Peansylvanisa

Bural Cooperstive Power hssn.
Elk River, Minnssoita

City of Plqus
Pigua, Ohklio

Conaumers Publle Power District
Hallam, Febresks

Poerto Rieo Water Resources Auth.
Punte Higquera, P. R.

The Palryland Power Cooperative
Genoa, Wiaconain

Comlative Coets

_thru 6/30/61
AEC Participant
Raactor General
Plant Plant
$ug.2 $25.3 a/
8.1 1.6
£.3 3.8
25.6 18.1
3.6 1.3
28 400

{in willlens}

Eetimgted Totsl
Coata
AED Participant
Reactoy  (enerdl
Plant Plant

$8.9 #2538/

9.0 1.6
8.2 3.9
30.8 20.6
2.8 4.0
10,5 I8
peiy 2

a/ Includee $5.0 million expended by Duguesne for part of resctor plant,

b/ Thie amount may be reduced by proceeds from future sales of planta,




The guaranteed charges for chemicssl poocessing of the irradieted Tuel clementa
were based upon estimated goveroment coste of constructing snd operating a
conceptual plent eince oo exiating facility bad the capsbility to reprocess the
variety of fuels expected Lo be Porthcoadng froam reactore in this country. The
coet sstimates were derived from actual experience relevangt to comatiuction and
operating costs in AEC plante and were applled as 1f such B conceptunl plant
were built adjacent to an ABEC elte and operated by the AEC. The coet of inltial
waete ptorage tankage was included in the charge for chemical procesging.
However, the cost for replacesent, of waste storage tagkes and perpetual custody
of the wasie was not included. The guaranteed charges for irradiated fuel
procegsing services also provide for coet escalatlon lncresses on the baald

of recognleed indicés. ' -

In order to accommodats non-production fuels, AEC obtalned authorization for
Project Ro. 5G-a.l; "Plant Modifications for Procsesing Foa-Production Bpent
Puels.” Origloally the asslgmment of the varicus fuels would have regquired
modifications of separations fucilities at Oak Ridge, Banfordl, Tdaho end

Savannah River, and ressarch and development effort and Qesign of feclilities

were lnltiated at these sites. Bubseguently; reviews of varioua alternmte plans
for processing the nom-production fuels resulted in a realigoment of processing
regponeibilitiea to Idabho and Savennah Rlver in order o achleve the momt
ecopomical assigmeent. Thie resulted in the phasing out, at a cost of approxl-
mately $870,000 of the design effort initiated at Osk Ridse, Hanford and alss
Idaha, where it appesred that existing facilities ceyld handle the highly-enridned
fuels asaigned to that site. It was declded that, pending private industry's
determination to enter the fuel processing Fleld, Savapnsh River would provide

e facility oaly for the recelpt and atorage of asaigned fuels. This facility;
estimated to cost $3,100,000, 1p achedul=d for beneficial accupancy about Noverbes”
1962. In addition to bandling the power reactor fuels, the scope of the recﬁy(m'
facllity includes the capabllity of bapdling shipments from AECL, the fuels from
SRP Hesvy Water Component Test Reactor and repackaging of ruptured elements Iyom
SRP'e production resctors.

Thus far, the ABC does not possess A capablility in ite facilities for processing
all non-production fuels from licensed reactors, although acme limited capability

existe for some of the fuels containing highly enriched uranive; however, no
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lic=nsee Tucla bave he=n processed t0 date. Thetefore,no actual experdence
exiats upon which to make a determipsitiod relstive to financis) agsistanece

provided to the atomic encrsy lndustry in this area.

The AEC bam An open invitation to ingustry to eubiait proposals far provifiing

the radicchemical processing services 1n privitely-ovmed facllitiam. Tha AEC
bas stated that 1% would copsider malking svailsble an ARC hamé processihg doed
to & private processor 1f much support de required o asglst in the constrontich
of o private plant. The Davisen Chemissl Company ae submitted s prelimizery
proposal to provide commerclal irradisted fusl processing eervices and their
praposal g currently belng considersd by the ARC. .

r

The Davison proposal for the procesaing of powszr reacher fucls is not yet
sufficiently definitive to permit & comperibon of pribable reprocessing costs

with the govermment processing charges.

6. Lowelevel Haste Disposal

T-

In December 1959, the Coumission epproved a policy "that permenent land dispossl
eites be estahlished an a regional beeis on govermaet't-cwned lemid, elther Fedesnml
or Btate." It was felt that placemsnt of the radicactive vastes in govermment.
owned lards under long-term govermment comirel wonld aspure adequate protection
of the public health and safety throughout the pericd of amy potential bazard,

In May 1960, the Comsisslion depignated the waste buridl growsls at Qik Ridge apd'
Idasho as interia land burial sites for lows-devel eclid radicactive weeter peniling
an overall study of requiremente for sdditiomal regionel fecilities apd the
evaluation of specific sites to fulfill euch requirements. Shese two aites
immedlately Dbecame awallable to all AEC licensses for disposal of thelr radios
active wastes, suitably packeaged snd delivered to the site. Charges f£d% ihls
service ws peb at T0¢ per cubic foot of packaged waste with s mimlenme chatige

of $21.00. The TO¢ charge was developsd on the besie of estimeted full cost
recovery siudles for the Oak Ridge and Idabo burlal grounds being est@blished
end aperated for 20 years, and custodlat and maintenance coste thereafter, The
estimate of revenues from thie eervite tlrough Jume 30, 1963 is $200,000.

Guaranteed Fair Prices for Fy end/U.233

Guarantased falr price= for Fu d&liﬂthw licenpeen 1k the U. 8. prior to
Jupe 30, 1963 {$h5.00 to $30.00:per- gwon. fnp specifibd assays through
- -




Juna 30, 1962; otherwis.: $320.00 per gram) bave been based on iptended use as
weapons material. Estinmated payments for Fu through Fiscal year 1963 remge frem
$4.5 w1)11ion o & maximum of $5.7 million. Cuarsnteed falr prices for U.233
{$15.00 per groam ae nitrate) and U-233-235 mixturee apply to deliveries prior

to June 30, 1663, but it is estimated that no auch deliveries willi be made in
this time period. The Commission is considering the establishment of prices
for these materials for perlcds subsequent to flscal year 1963 based on the

eptimatad Fuel values.

The $12.00 fusl price applicable to Pu metal produced abrosd from U.H,-supplied
U-235 and delivered prior te Juna 30, 1963 was based on the estimated fuel valve
in thermal reactors in relatdon to the cost of weing enriched uranium. Total
overall Pu purchase commitwents suthorized under the Ewratom progrem are 4,100
kgn. maximw. The total for the cnly Euratam project thus far awthorized (Sznn}
ia 61:_5_ kgs. paximng. There are no purchase commitmente, other than in Buretdm,
in the AERC interpaticons)] program.

The technica) feasibility of ueing plutoniun as & pover yescter fuel beg been
demonstrated in the operaticn of Clepentine in 1551 apd more recent operatipn
of LAMEEE in 1961. As part of AEC's intedaifisd effort to develop practicadbly
plutosiue fuels, seaples bave been sud are being tested. in vericus reactors
auch es the EPR.1, MTA, BTR and CETR and plutoniwmebearing fuele ave currently
being used in the Plutoniwm Recycle Teat Reactor (FRIR).

The economics of using plutonium fuel in central station size puclear Yower
Planta bave nok yet been demonatrated to be practical. However, ihe U.B.,
Prance and U. K. sre io agreement that the ure of plutenivm ss & power reactor

fucl is becomlng of increasing importance.

The effect r::f various plutonium prices on estimeted future costs of pover,
in pills ver kuwh, from thermal power reactors is shown helow:
Bstimated Reductlon in Cost

Pu Price, $/g Metad of Fower - mills/kwh
{range;
$ 9.5 9.5 - 0.8
lﬂ.m u-rT - llﬂ
30.00 .7 - 2.5




8. Cherges for Plutoniuws and U-233 Leassd

There are currently two base charges for plutombam; ooe for repearch and develop-
ment activities and the other {for cchmercisl-lodistrial use. The former i
currently aet at $12.00 per gram of metal. The latter is pet at the guaregtesd:
fair prices ($45 to $30 per gram for specified maeays through Jupe 30, 1963;
gtherwise $30 per gram), for the period beginning Jeouary 1, 1961 and ending

June 30, 1963. A base charge of $15.00 per gram of nltrate has heen set for
U-233 for research and development uses. Baee charges provide the dollar value

agalnst which uege charges ars assassed. -

The charges were established on the principle that charges fer materiales dia-
tributed should be the pame as the established prices for the sems materjals
produced by licensees. The lower plutonium cherge' for rasedrch nses was intended
t0 encouragé ressarch and develdpmsnt on the utilization of this mitwrial fn
industry. The higher plutonium charge for ptmmerclael -indnatrial use is comsidered
reasqnable.

The principal ocmmerelal-industrial use of plutonium to date is in pludomium-
beryllium neutron sources used for purpsses such as cilwell logging. ‘e
exjstence of a mpply of plutondim sl s ressonable charge provides & useful spd
unigue tool o ipdustry st o eost that promotes ite uee.

Although these materials have besn leassd 1a advanos of Initial perchases from
industry, it is expected ihft future purchasss will esreed guantities leased.
The only mabterisls presently mvailable for lease were produced In AES produetiesy
resctors. Prices could oot be based on costs, hpwever, becsuse soch coets ars

ciapgaitied, restricted data.

The quantities amd dollar values of these yaterials leassd as of Juns 30, 1961,
beeed on the published sehwdule of charges, arve as follows (axchiviss other FedeviX

agencies):
Total Valyne
Kgo. {17 thousands )
Plutontum %* 27,38 3821 .k
U-233 25.80 396.9

* All but 1.2 grams are lesased for commercisl use in
neutrin sources.

The leasing of thems materials at ths 4.3/44 use charge vs. private financing
with carrying chargss from 9% to 13 provides anpual assistance ranging from

$51.3 to $67.6 thousand.
~ 13 .




Ieasing of Emriched hranilm

The schedules for charges for enriched uranivm have bewn developed to assure
recpvery of full costs of the goverrment, and uee charges for meterdals leomsed
are based on average govermment interest ratgs on long-term barrowlngs, plus
an allswance Tor corviceing.

Covermment cwmership and leaping of special miclesr materisld provides anotiar
form of 1ndirect finaneisl assistance to priveis utilities sines tha gowermment
upe charges are in most csses lass than the inventory earrying charge that wonld
be nacepsary if the utilities had 4o finsance the purchase of the materisls. It
is estimated that imventory parrying chargee foy privataly-owned utilivies wond
mgmnaemh.ﬁﬁmmmmmmﬂmmypmmr
pufchase. (It should be noted, however, that private utilitiss may be able to
make financing srrungementd that wonld lower this spresd, ) e invegtory csrrying
chargs for publiely-owmed wtilities, whiech rely on debt finanaing anpd 40 0ot pey
income -paxes, should be somewhat leas under purchase than wnder lsage st 4.75%

£

Par armim.

The estimated effect of privets pwmerahip va, lesse ¢n the cost of power produred 1
in therxal reactora by private utilities 18 Indicated 1n the tgble below:

Inventory Carrying Fstinatai BRM Inventery
Charge Rats par Anoum Cost-58111a /o
' ) Lrangs )
th”‘ U-E - n'dh
Q.00 0.4 - 0.8
12.00 0.5 - 1.0

An estimate of the dollar megrituds of the mgpistenne, by individnual ypepjecty, in
furnishing -235 under lesss arrangements as compersd to public and yrivats finepeing
of inventoriea under private owmarsghip 1e given in the table whdoh fellows. This
table ahows the estimpted ammua] insrease {mr decrease) 1n inwentery carrying
chargea under private ovmership over use charges at k-3/4K upder the lesss orrenge-
ment. It is basned on aspumpticns thak carrying chavges under private gwnexghip are
from 9% to 12§ par annum for private utilities, 4.25% for publie utilities, and 2.5%
for rural copperatives. This computation represents the estimated gomaal asslistance
under the assumed conditions that thore wore no welversof use chargs spd the utilities
ovoed A4helpower demonstration regctors now cwmed Ly the ABC.

1/ Based on an estimated post of money of 6.0% (ascumizg 50% of FeQuivements

obtained through equity finsoeing and 50§ through issuancs: of beods) end
estimates of taxes and insurance ranging from 3.0 to 6.0%

Y




2.

Eatgmatea Annual Assistancs
Lesase a2 Compared to Privats Ownership

Privata Utilitles

Irepden Nuslsar FPower Station, Morria, I1l.
{Commonwealth Bdison Co.)

Consolidated Bilisen 'Thorium Reactor, Indian Peoink, R.Y.
(Consalldsted Edleon Co. of Kew York, Inc.)

Bodega Bay Atomic Park, Podegs Bay, Cal.
(Pacific (ss and Elesctric Co.)

Bumboldt Bay Power Plant, Unit #3, Humboldt Bay, Cal.
{Pacific Gas and Electric Co.)

Valleclitoa Bolling Weter Rsactor, Pleasanton, Csl.
(GE Company and Pacific Gag and Elsetilc Co.)

Baxton Buclear Experlmental Resactor Projsct, Saxion, Pa.
(Baxton Fuclear Experimental Corp.)

Valleclton Experimenta)] Superhaat Esactor, Flsasanton, Cal.
(General Electric Cowpany)

Yankee Atomls Elcotrlce Coupany
Rowe, Massachusetta

Enrico Ferml Atomie Power Pleant, Lagoona Beaeh, Mich,
(Power Reacter Development Co.)

Blg Rock Polnt Plant, Blg Rook Point, Mich.
(Consumers Power Company)

Carolinas-Virginia Tube Reactor, Parr, B. C.
{Carolinas-Virginia Nuclear Power Assoclates, Ing.)

High Temperature Gas Covled Reactor, Psach Potiam, Pa.
(Philadelphia Flectric Company)

Pathifinder Atamice Power Plant, Gisnt Falls, B. Dekots
(Northarn States Pawer Company)

Duguesns Light Campany
Zhiypingport, Pa.

Bub-Total

Public Giliti=s

ity of Pliqua, Piqua, Chic
Gonsmers Public Power Diastrlcet, Ballem, Heb.
Pasrto Blco Waiter Resources Auth., Punta Higuera, P.R.

Bub-Total

Baral {fooperatives

Rural Cooperative Peower Assec., Elk Biver, Minn.
Dairyland Power Cooperaiive, Genca, Wieconsin

Bub-lotal

Grand Total

NOTE: Parenthesea { } indicate negative asaistance.
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Exstimats=d Assistance

g ih thousands
range
$ 236.1 to § ho2.7
773-3 te  1,319.1
376.1 to 8416
111.9 to 191.0
246 to 42.0
37.1 to 63.2
ol to 72.4
376.4 o Gho.2
850.0 to 1,450.0
14,1 to 2458
16.8 to 32,0
7.3 ta 166.0
oh.0 to 160.3
45.0 t; 83.5
231.1 to $5,511.8
$ (6.5
(62.8
5.1
§75.0)
$(59.0
60.4
115.4
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1l.

leasing of Heavy Water

The published charge of $28.00 per lb. of heavy water recovers full cost to the
govermment. Since government costs do not include all elements of costs in-
currsd by industry and no profit allowances are included, it ia possible thab
commercial production of heavy water would be priced highsr than $28.00.
However, a recent engineering study of a new heavy water plant of improved
design conatructed In & low cost fusl area indicatee that commercially produced

heavy water could probably be priced at less than $28.00 per pound.

The leasing of bheavy water 1s limited to research and development &odl $the firet
five years of operation of cooparative power demonatration resctor projecta.

The effect of le=asing ratber than selling heavy water in thess limited caaes
would be similar ta the effect of lesasing rather than selling specisl nuclear
materiale an lndicsted above. AL present there is only one cooperative heevy
water power reacter project authorized {(Caralinas-Virginla). The leasing of

heavy water at the 4.75% usze charge vs. private financlng with carrylng charges
fron 9% to 12% provides apnusl aszlstance during the first flve years of operation

ranging from $95.2 to $162.4 thousand.

Raw Materisl Incentive Bonue

The original bopus program (Clrcular No. 2) iseusd in April 1948, provided for
the payment of $10,000 for delivery to vhe Commiseion of the rirst twenty shart
tons of uranium-bearing ores assaying 20% or mors Uy0g from any single mining
location. During the ten years this Circular was in effect only one delivery
qualified for the bhonus payment. On the bepls of information available at the
time the annouhcement was made, 1t was thought thet the prinecipal hope for a
large production lay in the digecovery of high-grade deposits similar to those

mined in the Congo and in porthern Caneda.

The bonuse for initial produetion (Cireular Ro. &) vas initiated March 1, 195L.
It provided for the payment of & bonus for the first 10,000 pounds of Ua0g
produced from any property and covered all types and grades of ore acceptable
for purchage a% the esatablished buying statione and milla. This program proved
particularly effective in asgaisting the development and opening up of mines

by prospectore mnd emsll operatore and was directly responsible for the
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develapment &f peny productive mines, Bonus payments mder this progrem
applied to_a.hnut 1,20¢ mining properties, Thias progrem explred Narch 31, 1960,

Borus paymenis upder the fwo circulars totaled $17.8 millien.

The costs of the rav materia]l inceptive bBonus progran wers ingludad in the
goverrment price schedules far enricked uranivm im effect prigr ta July 1, 1961,
Bince thies progrem was termineted in 1960,no elltwmnce 1p included in the
current schedyl=s of charges.

Radioiectopes for Biomedical epd Agriculiural Research

In the pagt, AEC provided discounts of S0%.of liat prices en redipisptopes maed
for cancer research and for blamedics) apd agriculiurel rescerch, except medieal
therapy. The amountes of the dlsconnta were funded through the Biology snd
Medicine Frogrom umtil these discounts were discoptinued om June 30, 1961.

The aummlative oost of this aspimtance was $1.6 millian,

Tax Write-offs end Rapld Awcrtlraticon

The ARC doem mot authorize any provipien for tax write-offs in 1ts opersticns.
In the past, the now defunct Offjce of Dafense Nebilisetion certifisd new
industrial plants as oscesapary to the paticnsl defense, and under thaps cartl.
fications tax wrdite-offs over a five.year pericd were cbisined. Tha iaw
providing for such tex write.offs expired on Deceaber 31, 1959. The only
nuclear power plant facllity ocertified Ly OEM wes & portion ef the Buguesns
Light Company's javestment ot the Abippingport statlon amounting ta $18.7
miilign. Booe companies who canstructed private plants under contrects with

the AEC gualified uvnder this srrengsmert.

£t is HMITicult to assess the Tloanelal bensfits to the wenlue milling lodustyry
re2ulting from fapt tax write-offp of mill facilitiea certified Ly OIN.
Pripsipal, reagomns for this mre the lack of Iinapelel and income tax data
relating to past cperstions of the companies and ugcertsintlies with regard

to the future.

Oeperally, “the reduced taxes in the earlier ywars are offset by higher taxes

in later ysars.
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Some financiel bensfite result fromithe use of monies retained in the earller
years untll they are needed in later years Tor tax payments. Guch benafite
vould be paglipgible in comparisca with tidse deriwved from ¢he percegbags
depletion allowvence (3% af gross lucome) permitted under the Entermal
Revenue Code. The asaguats of tax hepefits dérived from the percepiags
depletion allowance is not readlly determinable becapme of the lack of
information ¢n actyal depletion apd allowable Gepreciation, ae well as

other financlal date.

Assistance hap resulted from the rapld ascrtizatlon of urenium mille undey
unit~-price procurement contracta. An sblempt has bean made to estimate the
valus of this assistance as explained in the two following paregraphs, €%
shouid be noted that & nmiber of arbltrary sssumphions were pecessary ip
order to abtrive at the estimated total assistance of $34.6 miltlion.

Bome 23 dowestic mills, all privately-owned, are profucing UyOg cqueentrate
for the ABC and most of these will conbinue such producslon throusgh 1966.
Amortization of $109.9 million wae included in the contracts negotisted.

With the plante amortized as provided in the contracts apd the investment of
the amoupts thus made availadle $o return 3.5% per anmm, compound interest
income over the estimated 1l5.year 1ife of the plants would amount to $81.7
million. Were the invesiment in all plapts recovered aver a l5-year period
and the amounte thus made awallable invested at the rate sugmested aboys, the
interest incape would smoumd o $46.6 million, The edditional interest Income
under the rapid smortization case would be $34.56 millign,

The sbove date were besed on the esswptione (1) that each mill has a ugeful
life of 15 years, (2} that the amount to be smortized under each confract s
the pet value of the mill efter allowance for nst salvage value apd (3) thet
An interest rate of 4.5% per anmum (an approximation of the avernge 1558.1962
compercial rete) tp the most probable average rate of interest pvsr the iS5-year
1ife being postulated. Many mfmm, such as the awmilsbllity of feed, the
durebllity and/or cbsclescense of each mill and the continued merketability of
uranium concenirates cannct be datemined with any sacuracy. However, a

15-year production life bas bheen assumed in order to develop an estimate.
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http://variabj.es*

For the sane reasan, no Account wae tiken af factors rejlated o Investments
mede by the mills but disallowed apd determined tr be pon-recavarable uader
the negotinted sohtrscts.

Jovermmonta) Indemnd tor _.
Section 170 of the Atomic Energy Act of 1954, ab amepded by Public Law 85-256

(the Price-Apdeyson Act), provides A meape of protecting the public frowm
financia] loss due L0 8 oatestrophic omglear incident srieing out of the
cperation of certain nuclear facilitics, In addition, it provides licensess
vith relief from financlal lisbillity for that portion of any loss which exceeds
the maximum protection aveilable from commercinl insurance souress ($60 Wm};
Since the tota) loes from such an incldent might greatly exceed the mngml: of
Privete insurence svailable, the APC 18 authorizsd to enter j.n‘l'-ﬁ inﬂemi,ﬂmti,ﬂn
asgreepents with eme of it licendees and contractore providing public lisbility
protection of $500 million for each muclear lncldent. '

Except for non-profit educational instifutlions and federzl egencies, the cperabor
of 2 licersed wmelear faeility i required to provide some Flnancial pratecstion
in order to qualify for the lndemmificatitn. The sxact amount of financial
protection depends oo the type of resctor operated and the pover level,

As of March 31, 1962, ARC had sniered into 61 indemmity agreements with limm}
and 59 with contractors including four power demonstratlon resctor wtir:im*-a;
To provide the indsmnity protection, the ABC charges licensess a fue of $3¢ per
thnmndkﬂm:ﬁ of thermnl energy capacity with e minimm aunmusl fee of $100.
Raverue frow sych fees wmﬂ, 1962 was $131 thousand.

The fee for private indemnity inymnce is bosed on warlous criterin such as
Location, type and vae of :u-ctnfr- A bl;.-ne ﬁ]ﬂl’g‘ is developed fex the first
wililen of protection and further ;prn'l:cctiﬂ;l is computed in accordance with
the followlng:

% of Base
million of provection Charge
first millicn 100%
pext 4 million 50%
pext 5 million L
n=xt 10 million kL4
next 20 w1ilien 5%
pext 20 million 2.5%




15,

As cart be peen from the above table, the final §20 millicn of protectisn

requires & premium of only Em.ﬁf of the bame chargs; howsver, the 1n|lm'unce
.. . oo

campanies have established o minimum of $1,000 »er millisn of protection for

4

power reactors and $500 par nilllon for reseayeh reactors. The premium pald
durlng the first ten years is subject to sdjuwstment beginning in ths slswventh
year beaged on the paymente made by the lnmuoance companies. The ad)ustment
cowld be a5 much an ssvendy per ceni af the earned premium,

Accordingly, it is not possible to sstimate by extrepolation what the probsbls
cammercial indemnity retes might be for coverage in excesn of the 3&0 milliom
because of the mwall mumber of power reactors presently ln npe:.l'nt:ll.m* t-]:m wide
wriation in commercial ilnsurence rates fc!;r u_ﬂtmva dmrtﬂ ir:agﬂﬂww
atlons other than size o Dover leve]l, and the provieicgal nature of the
premivms during the Zirsy ten yeers. Therefore, the monetary walue L
assistance provided by govermnment indémnity mm:!ut be Fsti:q.ted..

Indirect Costs

The costing system of the AEC pruvldes total msnufacturing costs and unit cost
inforwation on all of the materisls and products preduced in AEC'c reguler
produstion plente. Manufacturing coets include direct materdal, Adrect labor,

yower, proceasing materials, maintepance, supervielon and other lpdirect costs
incurred by productian contmctors, includipg depreclation, that are applicable
to & particuler plant or process. In computing govermmemt Tull cast recovery
prices for materials or services, an added factor is applied to the mapufacturing
coete o recoyver those tangible apd fntanpible ccats which are oot inclnded in
the memuiacturing costs. Bxsmples ¢f such costs are procesp development,

startup esod standby, community operations, REC administretion and mecarity
clearence coets; pelf-insurance apd igputed interes: on investmeat in piant

and working capital. These conts ere related to the costs of each priacipal

product or processing gparation as o percentage of mamfacturing copts.

If AEC materisls and services were pravided to the industry commercieslly rather
than by the goverament, the charges world normally be higher because of higher
commercial interest retes; higher coeip of commerTied Iseseranpe, snd B3 LONEIDCRE-.

for tax=s. Thus there i s form of Indirect financirl zeslstance ipvalved in the
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m;pplﬁngﬁfmbﬁriﬂu’nﬂ serviven by the goverment w6 ite full cost. This
form of indirect assistiuce ig involved in the govermment charges for the
following materlals and services discussed in this report.

1. Charges for irradiated fuel processing

2, Low-level waste disppsal

3. Cherges for use and consumpbion of euwriched uranium

k¥, Prices for heavy water

5. Prices for radloleotopes and stable imvbopas

6. Prices for spacial reactor materials

T. Prices for technical publicstioms and miscellansous services

Assuding that indu.;try' coate other than interest, iaxes and lonsosnce were the

T oA

same as govermwent costs, AEC studles indicate that indusirisl costs of material
and pervices could exceed govermment coste by from 4% to more than 30%. The
lerger variations in costs would occur in those ceses where the plant investmenh
is very large in relation to amnwal copste of operation. Assaming that on the
average :I.nd.un'ﬁry costs wonld exseed government costs by 106, the cumlstive
estimated ‘benefits through June 30, 1963 for materials and services sold o
domestic organizetions would be im the order of $5 milliom. This makes
allowance for taxee (other than income taxes), commercial ipsursnce rather thag -
self-insurence, and coemercial interegt rates at 5% 'per;.mm nrcmd. vith
lower govermment interest rates. A breskdown of these estimates of ipdirect

ssgistance followa; Millione of Dollars
Isotopes $ 2.3
Bource aml Speclal Ruclear Materials 1.5
Heavy Water 0.1
Otber Moterigle and Services # 1,1
Total § 5.0
L

¥ TIncludes $20 thousend for low-level wnste dispusel
The magnitude of additlonal costs relating to carrying chargese on U«235 in-
ventories cumpered to use chargss under lesmss has been coversdX.under item 8,
Ieasing of Enriched Uranivm.

REA Loans %o Rursl Electric Corporation

The Rural Electrificetion Alministration hes authorized lLosns 4o the Rural
Coppersative Pmr Associatlion, Eik Eim » Minnesota and the Deiryland Power
Cooperative, Genva, Wisconsin up 1o & meximm of $9,979,600, Asstming syeroge
public power interest rates at 3.75% per snmm, assistaace provided by REA losns
at 2% 1s estimated to average $87.3 thousand per year for the two cocperaiives,

This asstmes borrowinge of the i amowrts auvthorized.

-



ATTACHMERT A

SMMARY COF ESTIMATED FINANCIAL ASSISTANCE
TD c Y INDUSTRY

through Fiscal Year 1963

Estimates

AEC Coata n
R&D Asslstonca - Frivately-owned Cooperative Power

bemonstration Projects $ 4.3/
tonstruetion of ABC-owoed Fower Demanstiration Reactors 122.2 E«}
Guaranteed Fair Prices for Po and U-233 4.5 te § 5.7
Rew Material Ingentive Domms 17.8
Besdiolsotopes for Blo-M=dical and Azricultural Research 1.6

Bub-total $167. 4 to  $188.6

Other Financiel Assiptance
Walver of Use Charges $ B8.1af

Irradiated Fuel Procsesing b/
Leasing of Pu and U-233 Ef
Leasing of Enriched hranlum E/'
Leasing of Beavy Water e
Repid Amortizetion

Goverment Indemnity J’

Indirect Costbe 5.0
Eubh=total § 15.1

TOTAL $200.5 &/ o $20L.7

gf Above estimated costs are through fiscal year 1963, The estimated totals for
currently authorized projects are $49.5 million for RED asslstance, $127.1
million for construction of AEC-owned Fower Demonstration Reactors, and $14.6
milliopn for Walver of Use Charges.

b/ Indeterminate amount.
s/

Annmial asalstance, lease as ¢ 1 with private ownership, ie sstimated to
renge from approximately $3 to $5.3 million for enriched uranium that would be
required for all muclear planta in operation, under constrizetion and planned.
Estimates of ennuel apslstance for plutonium and U-233 range from $51.3 to
$57.6 thousand, end annual estimates for heavy water rangs from $95.2 to
$162.4 thousand.

4/ Intersst income accumilsted at a rate of 4-1/2% per aomum over a 15-year
period on the amyunts made avallable hy aceslerated amortization of wranium
mills under unit price procurement contracts would provide an estimeted $34.6
million more then interset irncome on amounts made avellsbles by smortization
taken evenly over a lo-jear period.

if Assistance provided rural electriec cooperativas by REA loans at 2% would be
negligible through fimcal year 1563. After completion of the projects, this
assistance ig eagtimated to sverage approximately $0.1 million per wear.
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1.

Int_rnhpl:in;

The general assistsnce ro Indwstyy in this Paxt B resulis from. the
proprommatic respovsipilities of ARG wauler the Afomic Enevgy Act of 1954,
a5 smended, partiemlsrly tiewe sactione telating Lo ressereh 'and develop-
ment. Sclentific amd! teslefedd infarmabion ot expexience esulting

frou the cimdwct of thuam,prwhu bepome avallabls ko the
public, axd thus belped Iu the satablichment of the atpmic m;:ﬂr
induntry. Sections om raw waterial sod production actlvities hewe been-
fincluded ot the regeest of tiw JCAE staff. -

Informetios relating to comtrfbutions of other Pedersl sgeskies to
atomic enexgy wrk mmd alpe the magmitode of indostyial developmant
effort ia atomic energy axve includad.

Baw Meterisls Explovstinn, Fropeer Deywiwpemnt and Frocsresests
Rhen the exploration program wias uvodexrtalem ABY had no basls for

predicting bhow mach, or where, additiewml m world be fomud., Muah
of the exploration by both the ARC mud private indestry tesulied in pe
discoverias. Many prowpefiors mmd privzie opermtors mEver xecovened
their sxpleoxptioe expenditures. Msuy toportant dducoverias were wmpde
without dizect assistamce from ARC explorsiion programs. The prismipal
copkributivn Of the ARG exploration program to the discomery of ey
major producidy areas was the disseminstior of informstion On ursoism
geclogy sud the development of mow exploTation tecbnimues.

Appreximately 83% of the ceat of the drilling deae by the AEC, tmcludiwg
that dowe by Uhe USGS mnder comtract, was in the Hravas Miperal Balt,
which at the time was the ouly area in the G. 8. kogwn to comtate mrasios
deposits and henee offered the beat spportunity foo quickly developing
Bew production. This work was perfoxmed during the zarly part of the
program and Tasnlted 14 some tndirect aesistance in the form of gesleg-
ival drilling on privats property. About 50% of the de{lling, hawwver,
wis cn public lmods witBdraen by the AEC for purpenss of sxploxmtiem.
Sme of the depowite-wiieh wexe discovered ware leased oo a royslty basis
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o privets oparators Ipt part of the fesscve mounting ta nearly ome
millipm tows OF ore iz heing held by the ABC for Future needs.

The total cost af tha explovption (piogram, diseontinned. 435 .

$30 williom, appml.lllﬁir §25 million of which waa apent Far deillisg sm
private apnd Qowermsunt landa. The zemalning 955 million wes the soat for
gerial and geolagical reconmxizzamre, mgpping, exae{sstion of mimss aod
prospects end gatharing data reqirwd in the adwixlstzrative of the

pProcaramiaky [V I,

-

Amy other messuraw demipmed to stimulabe and emcourage the prodeckion of
uranivm ore, the Comstonion for seweral years engaged in & pragroe of
constracting uraniwm access roads in those srems of the Colorady Plateaw
and adjolning arsss vhere the axeed wain mopt atwte. The selection of Toed
projects was made by the ARC and the plamaiag, #stimation snd supsrvision
of the prajectswsre performed by the Bureaw of Public Reads. Total agak
of thia progras wvas $8.5 million.

The process development progran was andertaken to develop ecommmic
praocaaaes for recovery of pzsaivm from caw types of ore amd the Lmprowe-
mant of existing processes. Abswi the galy chemical procesies in sae at
the time were those for recowering hy-praduct vrenism from the vesadiws-
nraniwm éres of the Colovndo Plateaw. Cousequently, the principal «ffsk
war the development of Aew processss. This work was highly swcossaful wad
is reaponsible for the basic processes new waed (6 nearly all of the
ursplem mills of tlhe woxld. Additiomal improyaments have bees mude by
privats indestry whith bhawe resulied in a further iloacrease im recoverics
ard redwetiom in costs., The process developmsnt pragrom wr has
paid fox itswlf many rimes as a resglt of lower prices for wrasiwam
concenttate pald for by the Comudasina.

Extensive provess development alss was undertolisn Lt Dacover womims from
low-grade shale and phosphate depoalcs. This werk waa in the matuzs of
ins¥rance in case adegquate sources of comventiomal ores were mpt foomd,
Hosever, a procaas was dewelaped for regovering by-prmdect wrmmimm £rom
wat provess phosphate ferciliser plamte whichave now capable of recewering

U103 &t a cost of approximmtely $8.00 per pomnd.
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This progrem wea terminsted on June 36, 1559.

Comulstive coste of rav molerisle procees development through June 30, 195G

vere a8 fallowa:

(in mil1ions)
Ore processing $15.6
Phosphate rock and sheles ' 8.0
Qther _3.2
roral je6.8

In order to stimulete production of wranide-besring ores of the Tolorado
Platesa ares and thereby cbtain sdequate supplies of UsOn, ARC issued Domestic
Urartum Prograx Clrouler Noe. 3, 4 apd 5 egtablishing guarentesd Winimm pricas
for the wanium content of such eres through March 31, 1952, Similarly, in
1956 the ARC sstablighed & guerantesd price for U30g mill epnesptretes Ter
purchasss during the périod Apeil 1, 1062 throngh December 31, 1966. This -
metiod"was taken in recognition of the meed for a continuing Goverrment mavicet
in spder t6 dAinthin g high rate of explorsticn and dsvelopmert. In.e Juss ML
repext of the Generel Acsounting Office on sslected aspectd of the dowestin
uranivm procuresent program, they wisted thet they were unable 6 determirm

mmf evalvate the basis for the $8.00 price beemuse of the incowpleteness of
mypperting dbcumsntation. The $8.00 price per pound of Usdg in eoycentrates -
was iifsi by AR in dewwloping the schedule of chmrges for emriched end'dgepleted
uraniym thit bbckms effwctive July 1, 19651.
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Broduction Progess mlm o
The Governmest. prpsram for development of umflptmha processas; and .the.
ctnstrnction. snd eperstion -of facilities for prodwctiom of uraniwve feed '

materials and gpacial mhﬁt matexials has cantriluted =2 wast hq'lﬂlﬂ.

of process technslegy msmd operating know-kow which has become availahle 18-
the presessors of feel waterlals for the nucleay power imdustry. The -
development , construction and gperation of priductism reactors hxvedlec
eontributed the techrolegical base upon which mwch -of the developmsut »f . -
POWRT YRACEOTD WA undertaken., The development -mnd iwmﬁgm
diffusice technology and plant eperaticms - for the prodestiien of enriched
yraniwm bes contributed to the avallabllity. of adequute supplies: of
extiched fwel matexial s& costs significently lower thae wonld have been
possible had it nbt bess for the large weepsns requirssentss fos makional

defense,

~

The estimated camulatiwe. coste through Juse 30, 1943 @f proscss devslope
went programs indivectly relating to the supply &f fuel materlals mow
wsed in the nacleax power indwskry ave $523.3 millien.

Part A of -rthis rveport dincussss the Floauelal qs:_l.ltm prerided by AEC
in suppoxt -of specific projects of the ?ﬂ#l‘ Demonigtration Beactor
Frogram. The AEC sleo supporis .an extepsive progrma of REd, fnclwding
exparimental pisctor censtmnction sad opersticm to dewelop swelear
systews Technplogy for wmemy diffesent applicaticps ip the byomd fislde

of civilimn power, military, and spate. In some cases thix nffoxt is

directly related te -niﬁlj.la p-ﬁ*--ml:lmngim; in spme. cases rhe Teswlin
ace benefictial,:tm pArt, to.the ciwilisc power programj amd: in Bgma rasds
the work is ¢learly oriented. toward uilitaxy pr space obleetives, althsugh
the reswits. may, .of course, sventnally find some application im: thae.

--:ivﬂini.-pmr field, I al) cases, xasearch.sod deve lgpaemt _resulrs of -
woxk spomscysd by the AEC sre made-gererally availsbla tv.indvstry, swhjsek

m!_.y__ to classificstion restrictians.
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Included in the categoxy of work divestly related to commerxeial power
application i the work done wnder the cooperative program with: Butatow. .
Onder this progeas, twsearch and deavelopment equiracts ave apopusened fu
egqulyvalent doller ascwnts by ABU and HBerstom. The .results of this wark,
together with comstruction sad operating lnformation on Euratom power
projects, become evallasble to indwstry. Areas of ressarch ‘and develbpwant
which, in particular, ifoclude werk of walue to commercial powes wad othar
epplications are goperal npclspr techmologzy mud nuclear safety,

’

Ceneral rmclear technology prevides technical seppoxt sppliceble to & wide

range of problems :ld:i.r:h are common to many reacter projects. Edwmples

are the developmint of improved matexizls and camponents, speclsl tmackor

materiele, contyal technigues, chewicyl ssparation and fuel recowery

syatems, and weste dispossl procedexes. Special xesctexr metexizls such

a5 heasvy wabter, zircoalum, reector grade graphite, beryllimm; borem-10 md

11, and hefniwm, wore developed for wae in resctovs becawes of their nucleaxr and other
special . propextics amd becauss they wers not commercially available {x

the gquantitdes or required chemical purities needsd for atoaie energy wmse.

Similarly, the mutlesr safety prugrem investigaces technical proklems

related to maay clesses of resctors.

All of the reseaych. snd development comducted or smppoxted by the Comsis~
slen, wnder wery brosd torms, be tonsiderad potentisily wseful to tha
naclenr powey Indpatry. HBewewar, estisates of the degree te whick BB
relacas to civilisn spplicatione wvaries comsiderably, depepding on the
guidnline= uptd or the individusls saking these judgasurs. Eecophiziwg

the tnherent ineccuracies in nh:l.ng such eatimates bet deairing, mver-
theless, to srxiye st & rongh spproximstion of the costs for geresel wnslear
techpslogy sod poclesr safety velsted fo civillan applicaticns, pexcentoges
were obtgioed by sepevating frokt the cetxl expenditwres the foliswing
aress; (1) BAD divertly identified with military reactor projecta and
asyospace projects, amnd (2) BAD xelsted to Coemission prodoctien activitias.

On this basis approximately 50% to 70X of the casts of genexal ouclegr
technology snd nxclesr safety RAR are treated In this' report ae related to

compercial power applicationa.
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The ARC support of RED in national laboratories, universities, ate. provides
Denefits in varying degreées to ipdustry in genernl. These beneflts Includa:
Industrial access to resulting RAD information; a spurce of experienced
sclentists, engineers and technicians; a treininmg ground for industrial
employses {by loan assigmment to pational lsboratories); and possible use

of epacial aguipment and facilitiece services.

The AEC gupport of R&D In Iindustriel concerns providsa the same industrisl
benefite listed above a2 well as the following: developing experienced
individuals and groupe; meintaining o company workleoad: incentive to melntain,
improve and increase cimpany facilliies, equipment and materjals; and

opportunities for embarkinog on relsted marketing ventures,

The estimated cumulatlve costa of the reactor development program through
fiscal yeer 1963 are shown in the following table, Estimates of the amounta
relating t¢ cammercial applications and to military, space, maritime and other
non-commerclal applicationa are alse shown based on the dlacussion on pages

27 and 28,

BETIMATED CUMULATIVE OFERATING (OSTS
LEVE

thraugh June 30, 1963

Military, Bpace,

Commerceial Maritime & Other Nop-
Tatal Applications Commereinl Licatlone
m—ﬁm millTons)
Civilisn Powsr & 585.5 $ cds.s5
Power Demonstration a/ o0 ol 0
Furston 5.3 8.3
Gepersl Fuclear Technology 1794 189.7 1o $£65.6  $ 113.8 o  $80.7
Fucleexr Safety 101.1 50.5 to T0.5 30.3 to 50.6
Militery,Space & Maritime L,6.13.2 1,613.2
All Gther §19.2 819.¢
Totel $3,600.7 $928.0 _to $1,02k.2 $2,576.5 to _$2,672.7

a/ Excludes smounts shown in Part A.
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As part of ite reactor dsvalopment program, the ABC constructe and operates
experimental power producing reactors. Experience and informatfon resmlting
from this effort provides industry with gseful information on the feasibil-
ity, characteristice, reliability and potantial of each reactor type. Tha
total astimated plant costs of these projecta, som= of which are arill

undey construction, are ap followa:
Betimated Costa

Beactor {(in millions)
Experimental Sciling Water Reactor £ 7.0
Sadium Reactor Exrperiment 11.0
Experimwntal Breadar Reactor - IL 3.8
Exporimental Gas Cooled Reactor 41,2

Total §§3.'ﬂ

The eatimated net investment in AEC plant and equipment at June 30, 1963
applicable to reactor development and all other R&D programs ls shown in
the following table. There is no resspoable bagls for allocation of this
investment to the various programs {such as reactor development, physical
research, biology and medicine) that utilize the facilities. The eatimatad
costs of AEC-owned reactors shown separately above, and in Parf A, item § -
Conatruction of AEC-Owned Power Demonatration Reactprs - through Juoe 3,

1963, are excluded friom chia table,

Estimpted Mot Investsent in Redearch and Dﬂ'elgml_: )
P at June ;. 1963

(in millions}
Labaratories 5 804.6
Réactors 431.3
Accalerators 255.7
fher research faclilities . 25.0

Total gl!ilﬁ.ﬂ

IMhysical Reseszréh
The cbonduct of the phygical resestch program throughout the years bas

created & fund of bagle Information hensficial to the atomic energy
industry. Although this progrem wis &onducted prineipally for the purposs
of obtaining knowledge needed for tlie AEC program for production of apecial
nuclear materisls and weapone, benefita to induatry have resulted in such
atens a8 nuclear ptrustore and nentron physics, mathematics and computer

research, chemietry research, and metallurgy and materials research,
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Btable fsotopes are nsed in the plyslesl aesearch progeam of thw AKC in
much ficldd as eross-section measwrements that contzikwte te the bavis
Imowledge evailable to indwetry for cae in thwm sslsction of metarialt ogd
compiments Eor rasctars and weaetow fxels. The deyolopmant snd Simbrug-
tion of the spaciasl faeilivies Zor produstios -of stable lestopss, w

out mndey tha Governmen: program, has rosulted L6 & paoductimn capeldiity
for theae rove materisls which dses not exiet in fnduatyy.

The sorimated cmmlztive cperating costn of the physical respsroh pxogivm
thrangh Juse 30, 1963 are 51,382.6 wtllicu. The satimated Aot Lnwestmsat
in plant and equipment at Juwea 30, 1963 applicable to all ARC rﬂum
aud developomnt programs Ls ahowt {s the table g page 0.

Mology and Medicine
Thia pregres has prowided the beple informarios nesded by the atomie

sveTyy industry for the establishment pf heslth mnd aufaty dtepdasds,
Althaogh & wery largs part #f the rassareh parfprmnd spdey this peogram
relates dirserly te affecta of weapoms follpat om all living mmtter md
benefleial effacts im the avess of mediaime, bis-physics and agriceliwre,
mach of the werk im such arens sk radlélogical sad healih phyxizs,
radlation initrasentation, snd chemical tomicity exe of sime Megefff L
iadustry,

The esfimated cwmplatiye ovparating esosta of the blolagy and medizins
ProgEtam :M Juses 39, 1963, exelusive of the radioisotops discoonts
discunsed in Part A, Ltem 12, ave $509.3 million. The catimsted set
invedtwent {a plant mad equipment st Juwae 30, 1963 spplicable te ali
ARG research aﬂv&imlmt rmrﬁ i showa im ¢he table n page 30,

Laytgpe Dayolopmint

The lsotope develupdient progéam, 1ﬂammﬂudmhm:mm
provrided gedaral vewearch, devolopmant md techmelogy welating to the
produetion of yadiolsptepas and thalx practical wilizatien ia the Fislkds
of physical ressarth, blology and edicine sad in mwny ilodwskrisi-byse

applications,
-3 -
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Radisigstopes produced by tha AEC for commaxcial nsed end peivate rassarch
and deyelopmeat ave priced om the basis of full Covermment ofets. The pus
exgantion to this wes the program of providing discosats far asztain
rassarch asgos, 49 diccuosed under Fart A, ffem 12.

Estimatad cumslative operatiog costs of the isdtope dewelgpment progrem
throvgh Jume 30, 1963 ara $24.]1 millicn. Estisated vet ipvestsent in
related plagt and equipment ig included in the table pm pege 30.

Besceful Nuclear Explosives

This recently initiated develomment progrss has a potextisl fer commmreial
application in a nouher of diffevent Ffilelds, anch as extyagcioe of ail
from ahala, opsnlng inland wateruays and creation of bhaxbers. At the
pressnt atages of devaloapmant, hewevar, it 1s st _possihle utm the
imparct on industyy that might come ah:uut.

Estimatad emsplative operating sosts ef this program through June 30, 1943
are $33.8 mi)llton,

MM Matarials m

This activity wae initiated in the eavly days of atwmlc ssergy for the
purpoce #f coutrelling souges and special mlmumﬁm
fmportamce to tha H. S, rtmmmmtu1mu£pmm
fa ARC plasts. It has contribuced practically sll of the t-mhp
relating to weadumensnt sad sampling Emchoigues, stelytfesl praceduyms s
mtcmlﬂu;'ﬁmudspuhl agEloar materials wsed by the |
atemie encRyy i.ﬂml:!r This technologival infoemation, whith wes devel.-
oped ovr s loag pertod of years, comrribetes sasful kuiwledge to the
ﬂﬂ#mr:};rlmﬂ,

The cost of this sctivity i{s inclwied in prugren costs sad ARC sdministys-
tion, aad canaet be sepacataly identified. Howsyer, ax sppagpriske shags
of auch coat ls recowped in Fwll coat rerovery prices for materisls sad

gecvices.




A% 8 pert af ikm auclear adursiism m:“m activitiss, the AEC provridea
gomts to educational institwsieds for the perchass of equipment. In
addition, wae #od conmvmptita ﬂhqp #ra walved on pource and speclal neclasr
materiale oad heavy weier on loan to sdpcations) fostitetions for resesrsh
reactors snd swhoartiicsal trgining TeaskoFy md 2e charges ape made IEH."
secuTity oleatiepos. J

m:utmmmmﬂmmummwﬁmm
are Muqhm;mﬂuphd for 1like coursez given hy collsges and
mmiﬂﬂmhmmthlmnhanm Traiaisg fawki-
mmmmmmmgwmmunmumpm-
ponte and fellowships are mmarded it dolneving {ndividuahs. The smmalative
wosts, met of reyepans, for the trainiay sad sdveation program throwgh
Juse 38, 1961 snd the tocal eanimetsd thrwvgh FY 1963 are as £odlows:
Cwxlative Estimated Total

i

Grants for pwrchasse of aquipment $Z2,207 223,997
Gpecazimm of schovls & covxses {mwel) 5,330 15,061
Tralsieg ipakitutes 4,171 8,939
¥ollowships ¥,692 16, 897
Gther costa 3,240 3.612
Waiver of wie tharges 934 1,892
Secwrity slearances A8 g_
Total AT . 622 $66

The AEC Division of Technical Inférmebien is respemsible far the poblice-
tion of cll;'lw and unclassified techatical decasents wiichk are svallsbls
te indweiry and the public.

The sccess -ewell pEogCs was divaloped 30 As te provide secarity &lear-

maces £or Manm of Lubestry ™ permit thaw bo sbfals ¢lageiffied
technical iuforwarion dorwwate sad wchar classified inforsetion sl Lakis
at Govermeent inatallstiony whiek were aseded iz the devalopment af a

private atomic¢ snergy induatry.

Fiom the begimmning of the sepsas parmit progzes in 1955 ¢p Jemmary 1, 19%9,
no cherge wps made for the fiymr twesty-five clearsmces requested by o ac-
cens permit bholder. As of Jewwary -k, J939, mo sdditional free clestancas
were granted except for xen-pratil. edwcstissal imatitutions as discuassd
abora . - 43 -




11, Atoms for Pesce

The ABD administers grants provided oub of the Ageacy for Iofernatlonal Develop-
ment's {formerly MBA) funds to forelgn countriss (1) to aesilat in the con-
structlon of research reactors, (2) for laboratory equipment fur research and
medical purposss, and (3} for conferences, s:.mpnhiums and technical appistance.
The coete of thls program through Jume 30, 1961 and estimetes for future

¥eara hased on current authorizations are as follows:

Daaulatlve Batimated
FY 1961 Total
(in m1Yllcns)
Reasarch reactors $3.50 & 9.30
Letoratory equipnent 1.33 2.85
Confaregsces, ote. Q.32 0,55

Total g2 MO

12, Other Federel Agency Expenditurss

Since fiscal year 1951 the ARG has performesd non.weapons atomic energy work
for gther Federal sgenclee for which funds are provlded or reimbureed by other
agencles. Although details by agency are not awallable, thie work is
priocipally in comnection with fusl for DOD nuclsar reactors. The esbimated

cunulative expenditures through Juns 30, 1963 total $375.6 million.

13. Indusirial Development Effort
The Edizon Electrlie Instltute reported to the Joint Committee on Atemic Energy

during the 1962 Joint Committee Hearings on the Development, Growth and State
of the Atomic Energy Industry thet 124 companies are participeting in one or
more of 23 miclear projects. Thepe prolecta incliude filve plantes In operation,
aine plants under coomptruction wr design, two projects in preliminary planning
or coatract negotlations, and seven utllity grouvps =ngaged in nuclear research,
devalopaent and stoedy projects. The 16 puclser construction projects will
involye estimated utility company expenditurss of about $700 millicm. {Seven

of theae 16 projects are AEC cooperstive projects showm in Fart A of this report.)
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These 16 projects are:

In Plasning or

In Operation Under Comstruction or Design Contract Negollation

Dreaden TIodian Point Parr # Southern Cal. Eliaon
& San Disgo G&E

Yankee * Fathrinder * Saxcton

Shipplngport * Bumboldt Bay Bodege Bay Rew England Electric
Syeten

Yalleclitos Big Rock Point ¥ Peach Bottom #

Santa Susanag Fermi #

¥ Tndicates AR cooperative projects

Estimates of utility compeny expenditurea for the above projects (sxeept for the
Bew England Electric Symsiem Plani} including rescarch and development work but
exeluelive of coperation eoets, and other expepditures for nuelear posmar studies,
research snd development through Jone 30, 1963 are:
Cumalative
thru ¥t 1
n ons
Expenditures for projects $k63.6
Other expenditures __:;i_ﬁ_;é

Totel 520.4

In gddition to the privete industrial development effort, five publlc posmar
mseoeintionz have eatimated totsl expenditures for conwentional portions of

nualesr plants of $37.0 million, ae shown In Part A of this report.
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ATTACHMEST B

SNGARY OF THE ESTIMATED COSTS OF GOVEREMEWT R&D UZPE ACTIVITIES

through Fiseal Year 1963 af

1. AEC Operating Cest

Rew Mrierinl Expicretion snd Process
Development.

Frodueticon Process Development

Reactor Develiopment

Physical Research

Biclopy end Medieins

Yectopas Development

Peaceful Nuclear Explossves

Training, Elucation ard Inforsation

Sub~Total

8. AEC Fet Investment in Flant and Equipment

AEC Experimental Power Producing Reactors
Other Ressarch and Developwent -

Bub~Total
3. Other Pederal Agency mnﬂiﬁa;«ea

Atoms for Peace
Qther (Principally for DOD muclear
reachor Tuels)
Bub=Total

TOTAL

Estipates
{ih millicns)

$ 115-%
525.
3,600.7 b/

6,357.7

$ 53.0
1,516.5
1 !

b 127

315.6
1 ﬁ-E
§ 8,355.8

a/ The mbove program 1s for nationa)l defense and security, and for
. peaceful spplications,’with only B portion of the sbove costs
resulting in bensfits to the atomic epergy induetry. RExrept )
. Tor the reactor development program, no monetary value has been
eptimated for the generml msgistance to the etamic energy industry.

b/ Roughly $500 million to $1.0 Jillici'of this mmcunt is estimated
to bs relabed Lo cimperclsl applisatlcns. Ses teble o page 20.

KTE: The estimated smount of industris) development effort through
June 30, 1963, a2 discussed on peges 34 and 15, ia $558.3

‘miliiom.




