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INTRODUCTION
Ten Years of Progress

The Atomic Eﬂf:l.‘gj' Commission iz an independent agency ve-
sponsible to the Previdenc and Congress. Tv was established by the Atomic
Energy Act of 1946, with irs funcrions and respomsibilicies revised and cx-
panded by the Atomic Energy Act of 1954 to encourage the peaccful uses of
acomic ¢nergy. This vtar marks the cod of ten yoars of progress uader the
1954 legislation. We arc using chis occasion co highlighe the costs and ac-
complishments of this decade.

Funds zre provided 1o the AEC in two congressional appropriations—one for
canstruction aod ong for operacians. The APC acconating system, thersfors,
must comply with the roquirements of Federal Government accounting, How-
cver, since the AEC is engaged ie Jarge industrial and cescarch aceivicics, its
manzgement roquires kaowledge of the cost of each step in its operarions.
The AEC accounting syscem, approved by the U.S. Geperal Accouating Office,
provides this through the application of commercial accrual anod cosr account-
ing principles, including the recording of depreciadon. For che AEC, both
governmencal and commerical accounting have been coinbined iato a single
system. The princigles of both, therefore, underlie the preparasion of this
report.

Most of the work iovolved in actually achieviog che AEC goals is performed
by commetical firms, or educational or other nooprefit organizations under
contract to the ABC. Governmeot-owped facilities are operated by con-
tractars who maiotéin complers accounting records on their AEC acdvities.
The report contained in che following pages is a copsolidation of unclassified
informatign obtaingd from finzncial rcports submitied to the AEC by the
contractots as weil as information obtained from the AEC records.




UMMARY OF
[ET OPERATING COSTS

1955-1964 OPERATING COSTS
oAl B

Dl P L ' TP
BN i AR
T R g3 A SRR LS Skt

Sateriger af

[ AL IR SR v

d.oo Mueicen T
Gpen s DeeetyDemnr gnd bozocensn Ly
Wi Dewapnpewnt o s.550

ae! R rh b e e e e ime o eet chaeaa.cdac- b [N

B T MR L L L.ttt te i m s ca e ea st aa

¢ chare above shows ABC costs for the varions programs for the period 1955 throngh 1964 and shows

percent of the rotal costs incurred for each of the programs. The charr below shows similar informa-
1for fiscz) year 1964 only, Comperison of che ewo chares shows the shift ia emphasis from procurement
. producrion to research and development activicies.

1964 OPERATING COSTS
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PROCUREMENT OF RAW MATERIALS

As a rosult of the interest developed by AEC in uranium prospecting and production during che 1950
deccade, the domestic industry developed resources sufficient to seppore both 2 defense program and a
civilian nuclear power indusity. During recent yeirs, the ARC has raken scrions co bring procurement
of 10y mote in line with requirements by negotiating deferral arrangements for concenrrates purchased
from Canadizn and doinestic sources.

Coste of raw marerials procurement for fscal
years 1955 through 1964 totaled $4,862 million.

During the I years, appmximatc]].r 0% & RAW MATERIALS PROCUREMENMT 19551944

of uranium teceipts came from foreign sources, L"é,‘:;“““’“‘“““ TOTAL § 4842 Millon
This ttend was reversed in the period 1961 through - L ]

1954 when over 50% of receipts came for do- 001 s : _ -
mestic sovrcss.  Annoal costs have decressed from 1F - .

a high of $717 million in fiscal year 1960 to $326 oo
million in 1964 doe to the rapidly decreasing an-

nupl race of foreign procarsmenc and deferral of ...} L 1] ]
deliveries under the domescic sorerch-our progran, l—| ik

T

- 1 D I.I
The 1964 costs inclade procurement of uranium e e e e oes

concentrates (U404 of §328 millioo and ocher
coses of 51 million lass ore gales of $3 million.

The cable belaw shaws, by source, ABECs procorement in millions of dellars and tons of U0y for fiscal
years 1964 and 1963.

& Toral Coox Quarrity Average Copt
1964 1563 1964 1963 1964 1963
Cin millions) Croms UG {dollan per b2}
Domestic, . ...........o0vvo-.-- ] 5202 $248 12 584 15 758 $8.05 §7.85
Caondian. ...................... ¥ 1%7 Z 139 7,017 8.74 9.77
CWETSEAS, . v imiinaiians a0 ea 87 a5 3832 4, X5 il.32 i1.22
Total, . ... es i 5318 480 18, 653 16, 381 $8.79 $8.89

At Junc 30, 1954, there remained @0 be delivered {1} 7,200 rans of UsGy 1o concetieratss wich an estimancd
tost of $150 million from Canadian gnd Sourh African sources through December 31, 1966, and (2) 47,40
tons of [0 in cobcenrrates (locloding 3,100 tons resulcing from deferral arraongements) from domestic
sources cstimated to cost $748 million chrough December 31, 1970, Also, the AEC had under way nego-
tiations with uramium coneracrons for deferal of deliverics beyond current contrace dates, and; as an
incentive for such deferrals, the AEC bas offered o take an zdditional 11,900 cons of coacenccaies in 1969
znd 1970 a1 an estimared cost of 5137 million. In addition, AEC may purchase vp to 2 maximam of 1,300
tons of UsOy in concentrates during the period 1967 chrough 1970 from small independen: producers at
an estimaced cose of $28 million.




PRODUCTION OF \r | IS
NUCLEAR MATERIALS : ! Ay | ;

o the past ren hscal years, AEC's cost of prodecing
aclear materials for weapons, research, and civilian
seds wase $6,987 miilioe,

hurjog the five yoars 1360 chrough 1964, substancial
sercases were made in the guantiites of materizls
roduced. However, as & reswle of fecrcased produoe-
oa efficicncy in all processcs and reductions in the wse 5§

f electric power made possible by the cascade improve- "'-{f UJ
ent program carricd on for the past sighc yeam, the T f H h” i:
re-year cost of §3,441 million was 3% less than the t; _; ] H
1,546 million eose for che five years 1955 chrough 2959, .

imarily because of the impravements mentionad above,
o 1064 case of $6538 million was 316 miilion belever thar
1955 and 569 million or 107 less than che 19551963
erage. The effect of production curbacks announced
i8 year will be reflecred in Farore periods,
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'EAPONS DEVELOPMENT AND FABRICATION

showa by the chart en dhe righy, cthe cose S
cveloping, testing, and producing acamic $5037 milllon
pao: was $5,037 million for the wo .

4 years 1955 throogh 1964. Of this

wne, §3,225 million, or 64%, represencs ' f-*-ﬁ-"‘“ :u':mm

cost of the last Bve years, - F
addition ro peoviding & substapcial v 3
wity of new weapons for rthe ztomic e By
kpile during the lase five years, a con- 200 m——m e i
ally imereasing portion of the weapons - L” &

ram activity was directed toward im-

ing yield-to-weight rarios end other-
incorporating the larest design and =l

wlogical concepes ro improve reliability, safery, and :Eicmu::y of smckpﬂed weapons.

1 increased to $805 millice in 1964, 1557 above those for 1953, mainly as 2 resule of costs related to
iafeguards commicments in coanecrion with the test ban treaty including increased underground

12, maintenance of weapons laboratories, and developing a veadiness capabiliey for the conduct of
spheric resrs,
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REACTOR DEVELOPMENT

This program is largely oriented roward ac-
quiriag and wolizing koowledge for the
development and improvement of nuclear
FEACTOr BYStems

For the past ten years che AEC costs for the
development of nuclear reactors bave toezied
%3539 milbon For the five year:s 1955
throngh 1959 the costs were $1,201 mellion,
for the five years 1960 through 1954 the
costs were 52,338 million, an mcrease of
almost 959, Recent years have wen 2
leveling off of costs tn the zreae of cviliza,
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arimy, and navy peagrams along with rapidly increasmg costs fm' space propulsign and anxihary power

sonics

In fiscal yeat 1964 the costs for reaccor develapment were $561 mllion, an sacrease over the $507 mullion

for 1963 of $54 midlioa or approxmmately 11%. Figures relating to spece applicacions, auxiliary power
sources, civilian and mulitacy reactors, cooperative power reactors, and general reactor cechnology are

shown on the next six pages

feacton vsed af the Cak Rrdee Mononol Laboratory to produce an and ¢round-icottenng mdiahion
effecs  The reactors are rased 200 faer in the air by cobles sivpended Trom four 325-Toot kowers
This rewearch 13 pact of the gevcral reaclor research and development program, the dataile of which
arg 1thown on page 1%




SPACE APPLICATIONS

PROPULSION—ROVER

Space wehicles 1o be used in excended manned flighes
will tequire nuclear propulsion.  AEC ia its Rover pro-
gran is carcying out a rescarch cffore to meet this require-
ment. It has been derermined thar a graphice reacoor
ipstem will form che basis for the fest nuclear rocket
argine for spacs propulsion.  The design parzmctcrs for
his systcrn have beco cstablished, and toats candagceed
wave detnaostrated the technical feasibility and cperazing
apabilicy of the reacror,

Tor the nioe fiscal years sinee this program was initiaced,
he cumuletive coses cozal $283 millien, with 739

acurred in the Jast three years.
Flaral Year
PROPULSION (Rover)
ok 1053
(In thowsands}
Navs (Bogine Devclopmenty . $50, 800 | F28 340
Eiwi (Rocker Reactor Dweiopmm:} pr W 25,54
Advaocod rechoology . 11, 357 LA
Huclear Rockor Development Beation
cperitons o 074 1,40
Total £,y | $64, 676

UXILIARY POWER SOURCES (SNAP)

¢ Coramission is developing systems for nuclear auxiliary power (SNAP),

A hythogen doroge fank which will bz veed in
ceninection with testing for tha MERY A mudor axpar-
tinerd al the Muclear Rodi Developmmt Statlon.

They are compact aystems

" uge in space and arcas of difficelt access, Some systems are already in use as power sources in space
vigation sacellites, navigation light booys, aod nomanned weather scacions. The cumulative costs for
50 activitics since ipceprion o fscal
CC YGars.

year 1956 amouvnt to $261 million, witk 829 incarred in the las:

Figcal Yoot
AUXILIARY POWER
SOURCES (SNAM
1964 1963
Cin thonsands)
Beactor pawrr svatehs JRm0n [ Raagl
Advanced space pnwcf
TFMCH 25,995 15 M9
Badivisvrope powcr l]-'ﬂﬂﬂl 8,588 2, 'r8
Tocal | 336,604 | $75, 183

The Baltimore lighthovse in Chesapeake Bay it the
Fest lighthouse W the world ro be cperated by an
otomic gemerater. It is shown at the lofl ot the
muclenr-pawered ship, the "S5 Savemnah,” passes by,

7




CVILIAN REACTORS

& cvilian power program has developed a
thoology char can build oudear power plants Fuscal Year
hich, in some geographic sreas, compeec favor- mwﬁ% POWER.
ly with fossil feel plaocs. 1964 1563
ighteen of che experimenta) and ceatral stacon (10 +homands)
wclear power planes buile under che United Starcs Sodiom cooled 9,347 | £26 290
omic cncrgy program have become operable in Pressnnzed light water 4,52 L 1343
1 past reo years.  The toral net inscalled gencrat- I?I: cooled 13,317 .[ 15,034
. vy water 7,45 | B384
g capm:ér lgf tl:naja; plapts pow cxcceds 1,000 Botiog lighe waer oo 174
wgawatts (electrical). Ocguaic modeeased Lo | 775
otal AEC costs in the ten-year period for the Other studies and developmen: | 2,824 | 2,080
eveiopment of civilian pociear power rcactors Total 96 456 | $6m, 1400
mount to $711 million.

MILITARY REACTORS

JAVAL PROPULSION
Nuclear technology has been developed to the extent char
S e - Congress has authorized niscty-rwe nuclear-powersd sob-
g i Ter. _. marines and four surface ships. Of the authorized vessels,
’ '”*"Wi: foreysix submarines apd chree surface ships are now in
':’% operavion. AFC's costs over che past ten years for the
- . development of naval propulsion total §845 million.

—_

-

- \ Fuseal Year
MAVAL PRDPULSION REACTORS
l iy 106%
(o thousandi)
Sabmarine projects § 55,6548 | F 52350
Burface slp propaoor 4,512 42, B2

Cperanon of wir Bcilines aod orber oo 16, 537 13, ¢57

Totat . §i13, 7e0 | $lD§, EBY

The submarng USS Narhan Hale powerd by
womic Teaglors, The ywhmarnnt iy nod diving bt
it proceeding in is nomal surface wiling aftivda

ARMY POWER REACTORS

The Army power rercror program has developed specizlized nuclear power reactors which ace now being
opetated by military scrvices m some of che most remote arcas of the world.,  These reactors largely
¢liminare the supply problem involving the transportauon of large amouncs of fossil fuel. ‘The costs of
developrog rhese reaccons for che wa-vesr period amounted co $50 million.

8




COOPERATIVE POWER REACTOR PROJECTS

The AEC's civaluan power reactar progratn has as 1es basic objective the development of a broad techaology
which can be used by the ueility induscry w0 exeend fuc! resources and o actusve ecopamuce generanon of
cleetncity with nuclear power plants  In January 1953, the AEC derermuncd that this objecrive conld
be achueved most expedinously by developieg the basic technology of ouclear pawer reacears, by constract-
g and opcracig reaceor experiments and demenstration protocype nuclear power ptan, agd by par-
ccipanng with other arganizatons—iboth privace and public—in nuclcar power rechnology

There are fourteen atomic power projccts 1 which che Commussion and either public or private enilines
share the cost The zable below and on the nexr rwo pages shows AEC and participants” costs ncurred
and csomated for the development and copstraction of cooperanve profects  The costs of operation are
shared by AEC on oely five projects (Elk River, Piqua, Hallam, Puerto Rico, rnd Dawryland) Such
costs are not 1ocluded 1n che table

Ctmulative Jooe 30, Total Estimaeed
Clate of Coticaliey 1964
REACTOR PROVECTS and Flaot Ca%mtr
kwe {ner
AFL Partici- ABC Partice
AHin- 1 ] Asaint- 113
Ange 11\ AT .o
Yankee Arvomc Eleciric Co , Rowe, Mass Augusr 1960 {1n toullsnax)
175,000 kwe
Research and development £330 [$ 2 (%50 (% .2
Planr and craming of operators 3.2 39.2
Waiver of use charpes 32 3.7
Fuael fabricacion 1.7 I L7
|
Total 82 | 41.1 BT lll a1.1
Power Reacror Development Co., Lagoooa | August 19683 ;

Beach, Mich 60,900 kwe "
Research end developrent 32 28.7 43 I' 28.7
Plant and tramning of operarors 62. 5 j 70.0
Wauver of use charges 38 6.2 !

Fusl fabrication 3.8 { 38
Toral TO | 1020 10 5 } 102 5
Rural Cooperative Fower Assooiation, Elk | Novembwer 1062 I

Ever, Blian 23,000 RBwe |
Plart and rraiming of operatirs o8 16 | 125 16
Fuel fabrication .1 1.7 |

|
Toral 11 4 16 14 2 | 1a
I |
Ciry of Pigua, P, ., Obuo | Junz 1963 |
11,400 Jowe I
Research and ovelopment I 36 36 1
Plane and traiming of operators 10 2 3¢, 116 39 |
Fuel fabrication 13 24 l
- , |
Total 151 39 ' 176 39
LI R R i




Cumulm;;'jumjﬂ. ) Towal Estimaned
1

10

D of Crimcaliy
REACTOR PROJECTS and Planr ¥ I
ko (et
h;:.ﬂ: Partics- AHC Parracy.
ll'll::' m e :3:
|
Consumers Pablic Power Discrice, Hallam, | Auguse 1962 (i tmllions)
Nebr, 75,000 Lewe
Research and deveiopment $16. 4 §l16.7
Plant and crammag of operators 33.0 | §1%.5 3.6 | $20.6
Fuel fabrication 5.3 8.7
Total 54,7 19.5 1.0 20,8
Northern States Power Co., Swoax Falls, | March 1954
8. Dak. 56,500 Lkwe
Research and development 7.4 .2 8.5 .2
Plant and traiming of operators . 25.5 25.6
Waiver of use charges .9 1.8
Fuel fabrication 3.5 36
]
Tocal 8.3 29.2 10.3 29.4
Carohpas-Virgima Nuclear Power Associa- | March 1963
tom, Ine,, Parr, & C. 17,000 kwe
Rescarch and devclopment . 9.7 .B 113 1.8
Plant and traiming of operators 21.7 n.s
Waiver of use charges .5 .9
Fuel fabrication 1.3 2.5
Total 10. 0 2.8 13.2 5.1
Consumers Power Co. of Michigsn, Big | Seprcmber 1961
Rock Point, Mich. 72,000 Lwe
Rescarch and development 3.8 1.3 4.6 14
Plaor and wraining of operacors 26.7 2.5
Waiver of use charges 4 1.7
Fugl fabricanion . l 2.1 38
Total 4.0 0.1 63 A7
Phuladeiphiz Elccmic Co., York County, Pa | February 1365 |
40,000 kwe
Research and development 12 7 1.8 14.5 7.8
Plant and wairing of operators 27.1 29.6
Waiver of use charges . 4 2.5
Fucl fabrication 1.0
Total 13 1 4.9 i 17.0 8.4
]
*A% reporred by particrpant




Cumolative Jume 30, Toral Erfroased
Date of Criticalivy 1964
RRACTOR MUOJECTS nod Plane Copucivy
kwe {ocr
AFC Partict- ARC Purtici-
Asaipt- a::n Aspint- s
ance * e m*
Pucrto Rico Warer Resources Aathority, April 1964 {in millions)
Pueta Higeera, P.E. 16,300 kwe
Research and developmenr. .. ... ... ... £1.2 $.2 |%51.3 5.2
Plant znd rraining of operazoes. . ... ... ..., 11.4 .0 13.7 5.4
Fue] fabricacion . . ... ... ... ... ....... 1.5 3.5
Total. .. ... ve e 14.3 51 185 58
Dairyland Power Cooperative, Genoa, Wisc,| Deccmber 1965
50,000 kwe
Plant and craining of operacors. .. ... ... 3.4 3.1 11.6 1.8
Fuoel fabricadion . _ ... . ... ..., A . 3.2
Total. . o i ee ] e 3.4 3l 14.8 7.9
Connecticar Yankee Atomic Power Co., April 1367
Haddam Neck, Conn. 462,000 kowre
DESiBA . . - oeveeereeieia | e 17 | ... 50 { ...
Plan: and training of operators. . . .. R 1.1 C 8.3
Waiver of use charges.. ... ... 7.2
Fucl fabricacten. . ... ... .. ... i 6.0
Tomal. ... ..o e 1.7 21 13.2 B8 3
Southern Cazliforniz Edispo and Sgo December 1946
Dizga Electric Co,, San Clemenze, Calif. | 375,000 kwe
Reszarch and development .. ... .. ... ... oL 4.9 6.4 .7
Plant and eraining of aperators . ... __.| .. ... ... ... 1.5 oo | 100.5
Waiver cfuge charges ... ........... ... . ... 6.6
B e 4.9 L5 130 | 1m.2
Los Angeles Department of Water and April 1968
Power, Corral Canyoa, Calif. 463,000 kwe
o v TR T B 8.0 | ...
Planr zad rraining of operators. ... ... o.el . BE. &
Waiver of use charges.. . ..............| ... 8.2
Tatal. ... . .B I; I6.2 88 . &
BUMMARY .. .. 1,893,100 Lwe
Rescarch and Developmeot and Design.y ... ... 0.2 7 W2 | 9.2 | 4LD
Plant z0d Training of Operavors. .. ....] ............ 69.0 | 246. 4 B3.0 | 524.5
Waiverof Use Charges. ...............] -ociveionns 2.0 38.8
Fuel Fabrication.............oo oo covvvennein g7 12. 4 17.5 22. 4
Tatal ... o e S156. 9 15298.0 ($230.5 |§587.9

"An reported by parpicipan:.




GENERAL REACTOR RESEARCH AND DEVELOPMENT

'he Commission has been conducting programs in naclear safety and general research to develop tech-
wlogy applicable throughout the reacror development efforc.  Activity in che areas of fucls and marerials,
cactor physics, components and equipmene have made possible the present status of nuclear safery z0d
echnalogy. AEC's costs in this zreq for the pase o years cotal $784 millicn.  The table below compares
he costs incurred for Bscal years 1964 and 1963 for the various erees of activity of General Reaccor Rescarch
wnd Developmenc; the towal fiscal year 1964 costs exceeded those of 1963 by $15 millicn.

Fiscal Year
ARHAS OF ACTIVITY

1954 1963

{in theuandy}
TECHNOLOGY DEVELOPMENT

Regetor fuels gnd meseriels . ... ... o] B 29344 $ 0,007

Plutomium wrilization . .. ... ... .. o e 11, 781 12, 224
Chemmical separations ... ... .. ... o iir i 2, 440 8, 445
Beacror physics . . .. .. e e e B, 559 T, 442
L £ & 91% 7.159

T &6, 031 635, 287

MITCLEAR. SAFETY
Eogineering field pests. ... ..o Lo 135, 340 10, 552

Fflugmreontrols . .. .. .. . e 7,897 &, 442
Beactor Ianetics .. . ... ... .. e, 5,491 4, 769
Reactor coatainment . ... ... ... . ... .. i, 1, 651 1,598
Fast reacror sadety . ... e e 0as 1,185
HEr . e e e e e e e e 2,08 1, 790
Total . .o i e e e e 33, 249 26, 335
ADVANCED SYSTEMS RESEARCH AND DEVELOPMENT
Meleen sale reactor experitmene ... ... 5, 869 6, 103
Los Alamos moleen platonfum repctar experinsent, ... ... 4,43 4, 522
T T R 3 227 3,504
TESE PEACKGES . | .\« v rue st ca e e ma e tia b e as 2,706 2,73
Experimencal berylliom oxide eeacvor ...l 1,857 2,215
Ultra high temperacure reactor experimenc. . .. ..o icevn e 2,0 1,691
Ocher......... e e e e e e L 9,357 %, 826
Towal.............. 1. e A e e e 1%, 54 24,12
EDRATOM. ....... e e e e e 4, 160 3,797
OPERATIONS OF SERVICE FACIEITIES AND MISCELLANEQUS 3, 583 94

TOTAL GENERAL REACTOR RESEARCH AND DEVELOPMENT
O T e e e $136, 564 $121, 126
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PHYSICAL RESEARCH

esearch in the physical sciences seeks a S1347 millon

eater undetstanding of the basic laws
yverning the physical world in order to

LT L

reher the development, use¢ and control of 200 _
iclesr energy. o k »
1¢ chatt at che right shows thar in the e B E YRR
c#l years from July 1, 1954 to Jurc 30, 1964, e ' UF B
BC kas imcurred costs for chis program of 0 - "
,247 million. For the five-year period, . AERE
55 chrough 1959, the costs were $374 FREs a0 a1 62 @
Iliga; for the ive-year period, 1960 chrough
&4, the costs were $873% million.
BESEARCH ARBAS
1 .
7 | e The peincipal areas of re-
arch wirk cost compari-
(i chouseods) =
High etiergy physics. ... . | $89,757 | §$73,123 sons berween 1964 and 1963
Chemical properties and reactions. ... .. 34, 462 33, 298 are shown ie Ithl‘: table at
Low eoergy physics ... .. . 27,252 26, 361 the . left. ngh. Energy
Fusion power regearch ... .. . 22 914 14, 204 Physics and F:'muan Power
Metallorgy aod materials rcscan:h . 3 263 11, 4% Research are hlgh_hghmd ca
Systems and marerials I'."]:I.I‘.'t[llsﬂ'j’ re- the two following papes.
geavch . . e 5, 553 5 684 Salicnt featurcs of the other
Mathematics and mmput:r rescarch 5, 098 4,871 shrez major programs are
Other chemical tescarch. | A Y %4 7,040 given belaw,
Toeal. ... . .. . . .| $215,68) | $194, 526

EMICAL PROPERTIES AND REACTIONS

s cesearch is directed toward increasing basic knowledge in che ficlds of chemical science related co
nic energy. Coscs for reszarch on chemiczl properdes and rezctions totzl $215 million in the ten-
* period, 1955-1964. Outstanding achievements inzlude the discovery of three a=w transplutonium
wents, and the discovery that some of the inert pases form chemical compounds.  The lateer dizcovery
1565 a previously accepted basic tenet of chemics] science,

W ENERGY PHYSICS

research is directed toward obraining 2 betwer npderscanding of che atomic pocleus. Knowledge
us 2c2a has heen significantly increaged by the development and applicarion of psw research tools.
@ tools inclede variable encrgy cyclotroos, tapdem Van de Graaff accelerators, solid state detertors,
small peneral purpose computers.  Costs for this research from 1954 to 1964 tozal $171 million.

TALLURGY AND MATERIALS RESEARCH

: tesearch in metallurgy and macerizls has contribvated a varicty of impartant accomplishments which
de the Anding of a new ceystalline phasc of carbon, the demonstration of the approach of insulators
emiconductors w the metallic state at high pressores, the discovery of superconducting alloys, and
levelopment of cechniques for obtaining X-ray measurcments ar high pressures.  The costs for the
ten years have totalal $124 million.

T Tenlact owa- 13
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o
S SL The picture on the loh shows ans
L H"*,. phaiz of conchuction of the fwa-
%  wile iong Senford Linear Accal»
T eraler sfimoted 1o cost $114

b andy million. The beam tobe will be
'ﬂ'&t . contalned i the ren-foot square
- re-enforced conerete hunnel here
e i shown pomwilly completed  The
,
e copctete tumnal will ba covered
) f P by 25 feet of eanh, On top of
i A . . thot, a bullding houang the
f/{f . e~ = Iostuments and comtrals bs yai to
. , be convnected

HIGH ENERGY PHYSICS

High Egergy Physics research 18 direcred roward further understanding of the subatomuc paracles which
compose il matrer, Very complex and sophmsticated research facilities are requeed. In the past ten
Fears, four new particle acceleracors wich energies above 1 bev (ballion electron voles) have been success-
fally broaghe 1ato apctacon by AEC, and all are gow doing productive research.  Costs for hugh eaergy
physits rescarch cotaled $386 mllion 1n the ten-year perind 1955 through 1964

Fireal Year
RESEARCH COSTS
1964 1963
Cm thepandn}
Acctletators 1o Operation
Aleetnanng Gradicoc Synchrocron 33 BEV
{(Brookhaven) $14,872 | §1L, 374
Bevatron 6 2 BEV (Lawrence) 13,230 | 11,582
Califorme Tosaotue of Technology Accei-
1 crator 1.5 AEV i, 524 1,031
3}; teb “t;“c:; ’:fg Cambridge Accelcrator 6 BEV 7,391 | 6,854
O . Cosmorron 3.2 BBV {Brookhaven) 5,11 5, 420
ciazed wath high coergy "
184" Cyelotron 740 MEY ( Lawrence) 1, 506 2792
accelerarors for fiscal year P
. wceton-Fenn Accelerazor 3 BEV 6,715 4, 768
1964 with the costs for
fiscal year 1963, Zerg Grazdieor $yochromen 12 5 BEY
CArgonne) 12, 359 5, 563
63, 268 | 49, 544
Accelerarors Under Construction
Scapfoed Acccleracor 10 oo 20 BEV 5, 642 5, T
DOther High Energy Physics Research 20,847 | 17,780
Torx! $8%, 737 | $73,1)

Phote at left 13 a wew of the 3 Bev
Princeton-Pannsylvaniz Protan A coele-
atex, ong of the more recenlly complelzd
I'|1g|'| enEtgy physics research facilivas,
loemied at Prnaceton Dniventy
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"USION POWER
ESEARCH

‘ugion power research seeks o de-
ermine the possibilicy of obtaining
nergy from comtrolled chermonaclear
ision or the joining of the muclei of
ght elements. The energy of the
in iz an example. Successful fusion
ywer would mean an inexhaunstible
wh sapply Chydrogen from the sea),
i there would be no problem of
spogsing of radinactive waespes,

aring the past ten years I1.S. sciencises The Stallarator device ured in fuifon power research at Piaceton Universiy,
e kept this country in the forefromt

the world's sfforts vowsard understanding and developing coatrolled thermonuclear devices. The ma-
rity of che informarion in this feld has been conteibured by the U.S. scicncises wha at present sepeesent
our ome-fonrth of the total world mao-power devored to controlled thermotuclear research. Total
sts during the past ten years for this research amount to $206 million.

Figeal Year
APFROACHES
1964 Lesd
(it ¢housands}
Sﬁﬂﬂﬂlml‘ e CREERERERD e $6, 000 &7, 00 Ther table on the isft COmpares the
Direct current experument. . ...y 5033 5 736 coste for the various appeoaches
Magnetic mirror. ...l B2 3,895 of fusion pawer research for Bscal
Pinch, mageetic shock cotopression, years 1964 and 1963.
and rotasiog plasma. . ............. 1802 3 H45
Beladivistic clectron. .. ... oLl 1,472 1,512
General research and development, .. . 4, 395 4, 546
Total oo $22, 514 ‘ $26, 204

The picture on the left shows
the Scylla 1Y, o wapid high
magrelic tompression deviee,
a Los Alomos  Scienfific
Lobonatary.
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BIOLOGY AND
MEDICINE RESEARCH

WRI5- P44
sdee milher

examiaing plant apd animal like oblained from
the river.  Water from tha Columbia in wed 1o
cool clomic mactes of e Hanford Plant.

FalLl ot
1755 1POH 20
o .
i SN
| . A
Seienfish obtain clyes to the effech of the M Al PG f——
Hanford Plont on the Columbia River by L g 1960 104 o LR, B ey 3 E
o v

-]
"".f LYY | az 4!

The program of ressarch in biclogy and medicine fs broad in :cope and is conduected to determins che
direct and inditect effeces of radiation oa man. The resuirs have perhaps a more direce impact on daily
living then those of other fundamenrat research in nuciear encegy.

Total cests for the ren-year period ending ar June 30, 1964, amounted to $484 million. For the five-year
perind 1955 throngh 1959 the costs tocaled $171 million; for the five-year period 1960 through 1964 the
total cost was $313 million, an increase of nesrly 497,

Research in the past ten years has clearly shown that che genetic effeces from rndm:m are dependent oot
only on the total dose of radizeion received, but also on the rate at which exposure is incarred., Regearch
spagsored by che Division of Biology and Medicine has aleo demonserared 2 pimilar doge rate dependeacy
for radidtion effects on average lifc span and for lenkemia prodocrion, These observations are of viral
interest to thase concerned with setcing permissible radiation exposure standards,

Regearch carried out by a group of scieatists working under Commission sponsorship in this period disclossd
the manner in which plants convert carbon dioxide from the acmosphere into carbohydrares, The im-
portance of this tescarch on the pathway of cathon in plant photosynthesis was recognired by the award
of the Nobel Prize in 1961.

Fiscal Year
HFIELDS OF PIOMBDICAL BEAEARCH

1904 1963

{ia rhomsands)
The tzblr on the Somatic effeces of vadiadon. ... ... .. ... . o] 822,000 | 519, 3685
right shows the Eavironmental radiavion stadies. ... ... ..... . .....| 15315 13, 413
costs  [or rhe Molccular and eellalar leve! swadies, . ..., ......] 14,212 12, 5BS
pfincipal belds Cangereescarch. . ... .. . ... .. .. ..., 5.4 5, 969
of hiomedical ce- Radiarion geneeics. ... .. ... ... ..o, .. e 5 503 5 455
search for fiscal Radiclogical and health phj.'sms and ms:rumcﬂtanon S| 6002 5,378
yeats 1964 ord Combacing detrimentsl effeces of vadiacion. ......... . 2,820 2,570
1943 Nuclear enetgy weapens effcces studies, . ... ... 1,555 1,364
Chemical toxicioy., ... ... o o0 ol ool 738 779
Sclected benchcial applications. .. . ... ... ... ... 3, 378 3, 642
Total, ... ... . e oo TRASZ 70, 523

|
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A wrizs of plchurea of "Praject
Duegeut,” a simulpanegws detarttion
ol fiva 20-top charast.  Thi chemical
axplosives were placed in o ow to
produce o dfzh in hard mock. Tha
pichres show the pogees of the
sxplosions from the beginnng to
mayjmum ond hoally the plle of
mb;!-u that wes blavn ot of ihe
diich.

‘EACEFUL USES
OR NUCLEAR
XPLOSIVES

Hi program, imown as Plowshare from che Biblical reference to beaniog ' swords fnco plowshares,”
sks 1o find practical industrial and soiennfic uses for ouclcar explosives. Beginoiog fo Bscal year 1358

d conuguing throngh June 30, 1964, the cumulanve coscs toral $51 million. The costs for fiscal year
&4 were §14 million.

wing this period the research and development and experimencs conducted, such 25 the Gnome skat in
cember 1961 and the Sedan crarering experiment in July 1962, have rapidly advanced the vaderstandiang
the phenomenz associzred wich auciear explosives. Technolopy and nuciear devices have heen developed
the poine of being oo the theeshold of several coastrucrive uses.

¢ table below shows the cost for che Plowshare program for fiscal years 1964 2nd 1963, The cogiocering
plications include the costs of the excavaton cxperiments, and the scicntific sppheations show the costs
the underground cxperiments.

Fuscal Yeur
AREAS OF RESEARCH
1064 19563
Applications {ie thousands)
Engineenng 56, 301 B1, 536
Sciennific 1, 775 5, 400
Toral 2pplicanions 8, 076 6, 936
General research and desclopinent 5 845 4, 086
| T ——
| Tora 13, 921 11, po2
[
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USES OF ISOTOPES

The cost of research o devclop uses of radioisotopes and
high level radiacion for fiscal year 1984 was 58.5 millioa,
a0 iocrease of $1.7 million over fiscal yoar 1963, The
following table shows the cost of the areas of research
for fisral vears 1964 and 1963.

—_—— - e

Piycal Year
AREA OF RESEARCH
1964 1963
{in choguods)
fin baing emoved from the back of an individeal s Leatopic power and beat source.| $2,585 | § 830
wond.  This is the fird step in expeimental hm_to Process radiatinn dm"clupmmt 1,832 | 1,932
wing the Furere porenticzl qu neviren eotivation Radivisotope production and
g w2 4 methad of datermming F suspecs have X
Hy fred o sun. separations.. ... oo - | L3920 1,908
Radigisorope rechaology. ... . 1,488 | 1,566
Padiavion pastevrizarion of
foods, ..... .. .. ... 1,023 719
Toel.... ... .....ocnl Fa, 521 | $5,815

RESEARCH ON FOOD PRESERVATION

AFC is conducting research to establish the feasibility of extending the refrigerated storage bife of scleceed
marinc produces and froics by radiacion pastcurization. The following table shows the cost of this pra-
gram for fscal years 1964 and 1963,

NGT IRRADEATED IRRADHATED
AREAS OF BESEARCH
1964 1963
(o thougandsy
Radiarion tcchnelogy . 51, 023 §719
Wholesomeness. . 428 334
Taral $1,451 | $1,113

An illustralicn of the preservallve effech ol giving fruiby and
vedetables o wall deie of mdishlon. The stawbamias
shown on thedeR side of the pichure were not imadiated and
have begun 1o mald aber being held for aight doys, Mo
mald shaws in the iradided bemigs pichured on the right.
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EDUCATION AND TRAINING

The cost of financial assistanoe to colleges, universitics, teachers and students, for the purpose of helping
:he inszitutions develap cheir capzbilities io nuclear educarion, amounced to $9 million in fscal year 1964,
n addition, the AEC has materials on loan vo educacional ioscitutions valucd at $15 million on which
st charges of $700 thousand are waived.

STUDENT: AMD FACULTY
MEMBERS PARTICIPATING IN
AECS  EDUCATION AND
TRAINING PROGRAM AT
ARGOMNNE HATIOMNAL
LABORATORY

The taberatery makss awmilable
for the dudents’ study and e
wmarch fhe exbensive ook and
complex fadiikies that are 1@
Imporan! to modemn schence.

Carehully  selecked  studenks,
majaeting in Bislogy, Chemirtry,
and Phyilcs, serve a3 reseanch
assidonts on 2 half4ine basis and
submit repors ol their work,
They receiwe fist-hand experience
i thedr chosen Aelds by wocking
in alose sssoeighon with laborss
tory  staf  scienliva, The e
malader of thelr fime is devoted
to gudy poder college Heulty
members ar the labowatzry.  The
students [ive on the laboratory
grounds and merive college eradit
and compenzanion.

1c table below shows the principal cypes of assistance given for educarion and craining purposcs in fisczl

ars 1964 and L963.

TIPE OF ANISTANCE

Training courses at AEC locarions. .

Faculry Inscituzes and Umw.rc-mt}uAEC Laborator}r Co-opcra:mn. G e
Grangs oo colleges and universities for che purchase of eqnipmenc. . ... . ...,
Fellowships . ... ... .. . . e e
Othercoses. . ... ... . e

Waiverof wsecharges .. .. ... ... .. ...

Total.......... . .....

Figea! Yeour
10é4 1363
{in thiwsaods)
52, 519 338
L4 L 656
1,518 1, 620
Co - 1, 878 L 523
..... 825 783

51N B, &30
736 &56

$9.957 | 9,286
I
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The 152 MWE boling woter SENM
(Seciata Ellmimonccleore Mazieneis)
reacior, located In porbern fraly, 15
tha Frst resclor io be complated
under tha U5, -Ewatom Jaind Renckor
Frogmim. The raockr besan il
powet operations in May 1964,

INTERNATIONAL ACTIVITIES

To further the objccdves of U.S. forsign policy, ITEMS SUPPORTED BY | Fiscal Yemr
the AEC carrics owe a program of international APPROPRIATED TO AEC 1968
cooperaticn in the peacefu] uses of acomic cnergy i choumads)
through agresments wich 35 forcign councrics, Joint Euratom tcscarch and de-

the European Atomic Energy Comtmunity velopment. ... ... ... §4, 135*
{EUBATOM) and the Intcrnational Aromic Encrgy Cooperation with Canada in
Commission (TAEA). In addition to the items rescarch on heavy water oe-

stiownt to the mght, the AEC has made availabie, T S 917
through sale or leasc, enriched uranivm and other Advisory and coosultane ser-

mutcrials 1o forcign organizations for nuclear VICEB. .o 64
rescarch and development as shown in the rable

below.

* For razatch and development paformed domu.ully au the
0.4, share io cocporative programsy.

-

MATERIALS AVAILABLE TO FOREIGN Muclear | Heary | Isoropes | Total
COUNTRIES Marerials | Wareer
Cin millioan)

Sales during 1964. .. .. .. _.... .. §2.9 1.4 5.6 $4.9
Value of marerials held by foreign gmr

croments  onder  long-rerm  credit

arraLgements. . ... ... B 1 T 18.9
WValue of materizls leaged 2t June j.i'.‘l 15‘64 3353 g7 ... 320

INTERNATIONAL SCIENTIFIC NUCLEAR ENERGY EXHIBITS

In farthering the program of international cooperation in the peaceful uses of atomic epergy, the AEC
SpONsOrs of pacticipates in exhibits to demonstrate peacsiul applications of atodmic chergy to overseas
scientific or lay audiences. Since 1955, the AEC has parcicipated in 20 exhibits held in 19 different
conntries at the cost af §11 million,  The cose of the three exhibics held Joring 1964 was $800 thousand.
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SALES OF
MATERIALS
AND SERVICES

ievenne from sales of marersals
nd services for fGscal year 1964
monneed o $15.4 mulion pe
ompared werh $18.9 million for
scal year 1963.  The table shows

1 major sources of this 1ncome.

Focal Yeur
MAJOR SOURCES OF INCOME

1084 1963

{in thousgnds}
Souree 2rd sperial nuclear materials % 0 16% | §13, 636
Heavy water 1,358 1, 937
Radioisoropes 1, 515 1, 434%
Orxcher macertals 1,135 723
Sarvices 2,025 3, 158

Total $15 400 | $18, 888

1953,

{ATERIALS LEASED

aterials on Jexse with licensees and foreign governments increased ro $132.2 mallion st June 30, 1964
wn §229.7 pullion ar June 30, 19563, The amouncs represens the established valoe of the macecials. The
lowmpg tablc compares the value of materials leased by type of organizacions at June 30, 1964 and 1963,
also shows che value of such matcrzal that was subjece co use charges and che value of marterial chae
s exempt from usc charges.  Usc charges carncd in 2964 were $3.5 million.  Usc cherpes waived during

al year 1964 weore $2.9 million.

*Inclodes $240 choosand for packaging and handlog i 1964 pod 5342 chomeand 1o

Toeal Sobpeer oo 4K T Ues Excmpe frotn Uae Charge
Chiarge
SOURECE AND SPFECIAL NUCILEAR
MATERIALS AND HEAYY WATER Juoe 3 June 33 Junc 30
LEASED | i
1964 'I 15963 i 1004 ! 9405 1964 19465
Domeseic . (m thourands}
Jndustrial orgamzations BRO, 657 1 590, 40 | %38, 67 | §50,213 | $41, 790 | $39, 827
Educacional and research a
tnECiTUrions 16145 1 15,352 189 04 15, 056 15,143
Onhet Federal Agencies 3,453 | 2 B4 3,453 2, 858
Foreign counerics 3,964 21,460 31,758 21, 00 206 430
|
Total l $132,219 | §115, 715 | 370,814 | §71, 47 | $6l.405 | $58,270
! '

21




SALE OF RADIOISOTOPES

ladioisacope sales 1n fiscal year 1994 amounced o $1 3 mullion as compared o $1 2 oullion for fiscal year
1963  The increase was primartly because of mncreased demand for Polonium-210 and Hydrogen-3  This
ncrease was partially offtser by a reduction in price of ocher radimsotopes

|
P Yene Fiseal Yarr
RADIOIOTORES

l L 954 1963 15964 1043

I {cunes) Cin thaosends )
Calcium-45 ' i ) F M 3 1
Calcium-47 &) ) 40 38
Carboo-14 4 | 37 1%6 205
Cosiui-137 L7 | 61,18 50 50
Chlotine-36 o | " 24 18
Cobale-s0 130, 824 72, 405 &9 o4
Goid-198 112 3l T iy
Hydrogen-3 (Trinum} 112, 430 &0, Q10 125 g5
Todine-131 178 | 182 4 47
Indiam- 192 280 | 5465 19 34
Tron-59 2 2 a6 58
Krypton-85 I 4, 652 &, 424 59 &9
Mercury-203 19 14 19 18
Nickel-o3 pd 3 15 iy
Phosphorous-32 &l B9 58 88
Polonum-210 3, 200 1,077 as 24
Promerhium-147 2,903 37! 12 13
Stroptum-8% % ™ 35 29
Serontium-90 3,95 58 11 3
Sulphur-35 14 16 12 29
Techtetram-99 Shwe 46" 5 4
Thalliatn-204 19 16 13 14
Kenoo-133 136 147 7 7
Other 295 207

Tatal ! 51, 779 $1, 152

*Leas chan ) caric

**In grams
In addition, 10 Ascal vear 1984, quannnes of radtoizoropes produced and drstribueed for use within ARC
were as Follows 1,218,000 curies of Cobale-80, 224,000 cuties of Cestam-137, #nd 230,000 curies of Stron-
titthn- 90 These compare with 17,000 cuties of Cobale-60, 42,000 curies of Cesium-137 and 257,000 cunes
of Stonnem-W i fiscal year 1963

22




RESEARCH
LABORATORIES

\ majar portien of AEC tesearch and develop-
neot 15 conducted 1 povernment-owned
wboratories  The acquinioion cost of AEC-
woed research fzalities at June 30, 1964, was
2,148 muJlion  These facilines soclude re-
sarch ceactors, acccleracors, geacral labora-
wy bwldimgs, egupment and rescarch
zvices  The research and development work
mducted 1n AEC-owned labotacories in-
udes avilian aod mulitary reactor design
¥ development, rescarch 1o che physical
id bfc scicoces, and rescarch o amprove
ilear matenals producoon processes and
chomgues
1 10 laboratorics histed below are the prin-
sl AEC-owned research centers  The
eranng costs of these laboratories together
th che coscs 1ncurred ac other AEC-owned
sallanons and che cosc of the work per-
‘med 1 fachines owned by umiversiues,
lustnial, and other privarely-owned organ-
tons are incleded 0 the costs of the
-1ous research areas shown throwghour ths

The High Flux Beam Reatler undar constrechan ot Broskheven

Wire Motional Lahermtory *
Acquisition Cos ‘ rating Costs
LABORATORES Compleeed Fiseel Yeut
Hanc Jone 30, !
1964 | 1964 154
{in rhoosands)
Ames Research Laboratory $12,365 | $ 6777 1 § 6184
Argonne Nacional Laboratory! 131, 746 | 70, Boh 58, 708
Bettis Atomic Power Laborarory! 115, 256 | 72,124 | 7,332
Brookhaven Nattonzl Laboratory 182,91 | 47, 688 41, 968
Hanford Laboratory? 5L 114 40,703 40, 875
Knolls Acomic Power Laboratory ! 110, 582 sS4, 204 =2 115
Lawrence Radiarion Lakoracory? 126, 627 ! 154, 947 143, 806
Los Alamos Seienttfic Laborarory | 200, 162 | 05, 838 F2 E72
Oak Rudge Nauonal Labararory 211,17 ! 74, 819 72 399
Savannab Ruver Lahorarory 50,499 16, 893 i6, B58

Includes facilicses ae METS, 1daho
Renemed Pucafie Northwest Daboratorres effecniie Janoan 1, 1255
Intludes fBagbpes ap Mercury, Nevada
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COSTS INCURRED BY AEC BY LOCATION

The following rable shows the costs incurred by AEC in fiscal year 3964, Allocations of costs are made
in accordance wirh che physical locacion of contractors and AEC offices bur do nor necessarily represent
funds speiit in those locanons.

LOCATICN Operaticns U (Flant ahd capieal Treal f

pqmpmenr |

Cin thugsands} |

Alabama, ..., . ... ........| & 197 ... - b 3 197 |
Alaska. ... .. ... ... ... &3 e 63

Avfzoma. .. ... ... ... RO & Z 8079 !

Avkansas. .. ... ... .. . 2| ... 302 |

Califormia. ... ... ... ......... 314, 213 &1, 649 377,861

Colorado. ... oo, 6,983 | 10,311 78,304 |

| Commscticus...................... 31,723 3,144 34, 867 ,

] Delaware, . ... ... ........ 76 54 130 !

| District of Columbia . .. ... ...._.. 13,226 13 13,239 |
| Flaeida.. ... ... ... . . vuiees. 17. 719 3125 20, 844
CoGeorgia. .o i | AR 738

| Hawaii (Including Pacific Test

j Avea ... L L 21,930 30 21, 950
CoBdabo. .. 39, 106 33, 669 2,775
U Mlinois....... .................. yI,016 | 24,981 101, 997
{ Indiama.......................... 6, 518 375 5, 893
| Towa.......oooll 1 13, 455 2,557 15,022
. | Kamszs.......................... a4 0 L 494
;o Kemoucky .o 81, 318 1, 869 B3, 187
i Lowisiana . ... ... M . 242
;| Maine ... ... bl T Xi4
Maryland . .... . .............. ... 37, 404 356 37, B850
i Massachusctts. ... ............... 2,6 | 667 25,033
| Michigan............ ..., ... 3,321 860 3,981
I' Migpesata. ... ... .......cc... ... 2,082 177 2,159
| Mississippi. - ..oooooiiiin o 70
Missomri......................... [ 114, 081 9,611 113, 682
Montana. . ... . e e . 3 23
Nebtaska . ...........ocoooii.n. | 124 1,271 1,395
Newada....... ... ............ [ 130, 265 24,414 154, 684
Mew Hampshire . ... ... ... .. ... ¢ 1 I 0
New Jesey. ... . 14, 327 5, 8350 20, 186
Mew Mexico. . ... ... .. ... ... i 397, 861 41,778 439, 541

New York. ... 16557 | 22,858 | 139,415 |

i MWerth Carolina . .., ... ... ... ... 1,408 . 10 - 1,418 |

' MWorth Dakota............... e I n, ... | 1 |

S Ohic e e 150881 8,295 | 159,260 .
" Oklahoma. .. 8, . ' 128
Orepon. ..ol 786 300 1, 0845
Peonsylvania .. ........ . ....... . 70,64 10,478 81, 120
Pocrra Ricer, ..o L. L 2,282 2 283 4, 563

et Pl peelne gl eged oof ke,

M




|
1Plant and capital

LOCATION Operations ! Toral

| T i1

I

: [in thousands)
Bhode Island . . .. ................] & 661 ... 5 566
Scuth Carolipa.. ............ ci B5, 2% § 14, 205 99, 439
Sgurh Dakota .. ... ... ... .. 530 ... .. 5, 360
L= = T 197, 054 41 415 135, 459
o L 21,717 2, 494 24, 221
Ceabh, o L 3, 750 a5 39, 845
Vermoot. ... ... ... g L 46
Vigginia ... ..., 3,921 294 4 215
Washington. ... ................ 133,924 | 32,000 165, 524 |
West Virginia. ............. ... ... 0e ... .. 106 ||
Wisconsin. .. ... ... ... .. ... 4, 050 2163 6, 213
WYoming.. . ......o..c.oocveen-n, S T 37, 395 ]
Foreign Countries. ............... 132, 615 162 3L 7T |.

TOTALS. . ... 2. 423, 521 l 370, 624 32, 734, 545 t

[

| Bxcludes depeeciagion
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AEC COST FCR ACTIVITIES PERFORMED BY COLLEGES
AND UNIVERSITIES”

In addinon co the actvicies of che AEC laboratories (shown on page 23, some of which arc operated for
AEC by universitics of associanions of universities, AEC Rad other contracts with 310 collepes or uoivers:-
ties for stomicenergy work  The table below shows that the cose of thus work cotaled abone $102 oullion
in fiscal year 1964 and 1dencifies che universicies where costs 10 excess of $500,000 cach were wncurred

COLLEGES AMD UMIVERSITIES Fizcal Fear 1564
fid chouwsands)

Califorma Insurure of Techrology 51, 503 l
Califorma, Umiversaty of 5 215
Califorma, Umiversiry of, at Los Angeles 2,578
Carnegie Insuruee of Techoology 1, 764
Case Insticuee of Technology 811
Chicaga, Unrversiey of 1,292
Colorado, University of 588
Columbia Unaversicy 4, 771
Comnell Umversuty 1, 047
Duke University 716
Flenida Seare Univeraicy 929
Harvard Umivetsicy 6, 134
Ilhooa losterate of Techaology 649
Nhnots, Umiversity of 2, 884
Johos Hopkyns Univeesaty 780
Baryland, Untversicy of 335
Massachuserts losttoze of Technology 7, 138
Mrchigan, Uoiversiry of 2 M
Munaesoea, Universicy of 1, 229
New York Universicy 5073
Motre Dame, University of 1, 203
Oregon, University of 631
Peonsylvania Seare Unuversaty 504
Pennzyivana, Universiey of 1, 984
Princecon Uneversicy 14, 456
Puccto Ruco, Unrecosity of 2,124
| Purdue University | 1, 106
| Rensselaer Polyrechmc Instarure ; 1,108
Rice University :l 689
I Rochester, Unuversicy of 4, 587
1 Stanford Unuversiry 959
Tennessee, Umiversicy of ] 1, 266
Urah, Universicy of Bl
Virgmea, Universscy of 659
| Washingeon, Universicy of 2,085
Western Reserve Unuwersicy 349
Wisconsm, Universicy of 1, 801
Yalc Unrversity 3352

Crher (272 callepes o1 umiversicies’) | 15,635 |

~ |

|

I

‘ Tora] £101, 977

T 0 \n|.11.||1 Ja’.'u [T | Tiheon sfr i il eim I:‘L1.|‘.|'rr'l"ll~ﬂf
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AEC COSTS INCURRED BY PRINCIPAL PRIME INDUSTRIAL
CONTRACTORS®

rivate industrial orgaaizatigns wotking under contrace wich the Commission perform most of the pro-
uction and much of the rescarch and development work accomplished by AEC  In Rscal yoar 1964,
EC's principal prime industeeal coniepczors accomphished work ameuntiag 1o some §1,862 miilion  The
Hlowing table lists the industrial supply, producnion, and rescarch and development contractors where
osts wncurred cxcecded five mallion doltars

Induatreal Crganizations Frscal Tear
1554
(i thodsands™
ACF Industrics, Incorporated o33 544
Aerayet-General Corporaton 50, 123
Allzed Chemucal Corporanon 8, &5l
Araconda Company 1,085
Atlas Corporation .78
Atomucs Internatonal Dhvision, North Amencan Aviation, Incorpotated 58, 976
Bendix Corporation 112, 745
Catalyae Conseruction Company 6 558
Dow Chemical Company 39, 883
Bdgcrton, Germeshavsen & Grer, Inc 20, 107
E I duPont, de Nemonrs & Compary 96, 490
Federal-Radorock-Gas Hills Partoers 5,023
Flucr Corporation, Lid 9,553
Geacral Aremic Division, General Dynamics Corpotzoion g8, 154
Georeral Elecene Company 231, 45
Goodyear Atomic Corporation TH, 998
H K Ferguson Co —Motrison-Knudsen Co, Inc 13, 930
Holmes & Narver, Inc 24, 790
Homestake-Sapio Parracrs 17,518
Eaiser Engincers Division of H § Kaiser Company 5,049
Kermarc Nurlear Fucls Corp —XKerr-MeGee O Industries, Inc 26, 383
Mallinckrodt Chemucal Works 10, 056
Mason & Hanger—S81las Mason Company 25, 53
Mines Development, Inc —Susquchanna Corp 5, 241
Maonsanto Research Corp —Monsarto Company 19, 457
Nanonal Lead Company 27, 439
Pan American World Airways, Ing g 631
Pecrotomics Company 5, 700
Phillips Peerolewin Company 20, 504
Prace & Whrtney Arrcraft Drivision of Uerred Aurcraft Corporanion 26,138
Reyaolds Electrical and Enginecneg Company, Incorporared 88, 575
Sandia Corp —Western Electne Company, Inc 230, 454
Tnton Czrlude Corporanon 233, 390
United Nuclear Corporanion 15, 859
Utah Construction & Miming Co 10, 012
Westerts Nuclear, Inc 8, 774 !
Westinghouse Elecrric Corpotarion B). 664
Ocher 135, 551 J
Tot.l F1. 852, 171

T - sy |t I-!LII iitr w4 wcld o o skruewn n!.,npull...rurul hir

1-|
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UNITED STATES ATOMIC
BALANCE

mne 30, 1964
(in
$1, 339, 546
10, 368
22,492




3Y COMMISSION

LIABILITIES AND AEC EQUITY *

8 192,933

P |
55, 147

2, 797, 508

L7, 472
2, 633
45

3,733, 150

i,

& _ e "C:'

7

2 "%:r"?f*&“ﬁr-' p

8, 253, 501
$8, 642, 374




NOTES TO THE BALANCE SHEET

1. The Balancz Sheet Dogs Mot Include in A seets

a. Certain inventories fipr secority reasons.

k. 64,751,316 troy ovnces of silver lpaned to AEC by the Tressurer of the United States for use as
electrical conductors in plants. Of this amount, 280,500 troy ounces have been lost in usage and
arc, thorefore, oot retarnable. Bastd an macker quorations at June 30, 1854, the valuc of the
silver oo loan was $83,723,000. The valuc of silver lost and che cose of recovering and processing
that on hand and tetoming it to the Tecasury is estimated ac $678, 000

¢. Plant and equipment on loan from other Federal Agencics at June 30, 1964 amounting o $39,594,000.

4. Contested claime against orhery of $1,963,000.

2. The Balance Sheet Do Mot Inclede 41 Lichilitie:

z. Contingent lichilities telated to contracts for the supply of clecrric power aod tarural gas for che
Oale Ridge, Paducah and Portstiouth production facilities. I cancellation notice had been given
at June 30, 1964, the sstitrated liabilitics would have atounted to $258,085,000.

b. Contingent liabilitics as guarantor of loans to the cxccot of §8,285,000,
¢. Contingenr liabilicics for clzims apainst ABC of approximarely 346,555,000,

d. Cominicments for ap estilmated 68,400 tons of IOy at an estimared cast of $1,063,000,000 {see
page 4 for details).

¢. Cammitments under Screion 56 of the Atomic Encrgy Act of 1954, a5 amended, for the acquisition
of pluteninm. Estimated commitments of $1,302,000 for fiscal year 1965 are based upon priovjeceed
quantitics of pluronivm to be produced and delivered by domestic licensees during this period.
There will alsp be addicional liability, impassible to estimace ac chis cime, for purchase onder
Scceion 56 of the Atomic Eoergy Acc of 1954, as ameoded by che *' Private Ownership of Special
Nuclear Mzrerizls Act’’, Public Law 88-489, Angust 26, 1964, of addicional quartirics of cereain
licensed reactor-produced plutonium delivered 10 the ARC prior to January 1, 1971 and uranium
enriched in the isorope U-233 delivered to the Commission during future periods yet co be deter-
mined,

f. Oueseanding conrvaces, purchase orders and ocher commitments of $1,009,000,000.




U.S. ATOMIC ENERGY COMMISSION
STATEMENT OF OPERATIONS

1| Fucal Year
[ 1964 1963
(e chougende)
Production
Procurcment of raw matenals $ AW | & 477873
FProduction of ooclear matenals f B3, 356 652, 426
Weapons development zad fabricauon | B0, 595 656, BE6
1,767, 32 1, 827, 165
Research and dzvelopment
Developmenr of nuclear reacrors 561,191 507, 343
Physical research 215, 682 198, 528
Biology and medicine vessarch 77,352 70, 523
Peaceful apphcanion of nuclear explosives 13, 921 1,002
Isotope development 8, 521 6, 215
876, 857 194, W09
JOMIuILY Operacions
Expenses 10, 591 10, 931
Revenues {5, 706} {5973
4, B85 4, 958
ales of marerials and services
Cost 14, 251 18, 060
Revenue | {15, 400) (18, 888
|
L (L1 (828)
duecacion and rruprog 9,221 B, 630
EC admmistrative expenses 71, 868 67, 068
Turity iovestigatioas | 6, 281 G, 930
ther expenses I 9, 954 12, 849
ther income {6, O30 (7. 774)
Met cost of operanions*® 1, 739, O5R 2, 713, 207
wcia] 1pems
Adjustments 1o costs of prior years—net (3,575) 1768, 97}
Transfers 1o 10ven portes—-Het 24,0117 (145, 752}
Net cost of operanons—after spectal items f £2,711,472 $2 188, 538

cludes depreciarin af 302 mallion n 2o6s and $283 milbion i 1563

n




U.S. GOVERNMENT INVESTMENT IN THE
ATOMIC ENERGY PROGRAM

(rom June 1240 throush Juae 1964)

|
!
!
l
I
|
|
|
|
|

Appropriavon Expenditures
Nanonal Defense Research Councal
Offce of Saeatshc Research and Development
Wer Department (inciudng Manhatrsn Engioeer Districe)

Unexpended balance of funds m U S Treasury June 30, 1064

Lass

Atomie Enerpy Commission:

Fazezl Yearz Pror to 1955

Frsezl Year 1955
Frscal Year 1954
Fiscal Year 1957
Fiscal Year 1958
Fiscal Year 1950
Fiscal Year 1560
Fuscal Year 19561
Figcal Year 1962
Fiscal Year 1963
Fuscal Year 1964

Toral

Tatal fands appropeiated

Collecrrons paid to U.S. Tioasury

Propetty and sctvices ttansforred to other Federal agencies
without reimburscment, oot of sach teznsfers eecerved from
athet Federal agencies

Cost of operations (tncludmg depreciation and ohsolescence)
from Jane 1940 throogh June 30, 1964

ATC Equity ar June 30, 1964, as shown on Balance Shect

32

Car mallaons?

j
f
|
|
|
i

5
14.6
22183

$

% 118.4
1, B61.8
1, 8335
1, 9315
3,262.0
2,541.2
2, 6228
2 i
2, 805.7
2757 ¢
3,764 6

$ 1,233 4

32,018.9

I S

34,2523
1,559.5

219.7

27,978 7

35,812 8

27, 554. 2

$ 8 257.6




PLANT AND EQUIPMENT

iC-owned plans and equpment 1ncludes plants for the preparacion of feed marersals, gaseons difusion
wars for the separanion of the Gsuonable ssorope uraamm-133 from the stable isotope urzoium-238,
wceats for the peaduction of plutonmm, 1satopes 2nd other reacror produces, facilieies for the fabrication
4 testing of weapons, reacrors for testing maverials and equipment components, reactor prororypes, and
earch laboratories  Completed plane, ac cose, zmounted ro $2,170 muilion ar Junes 30, 1964, an wncreass
5518 mullion aver Juna 30, 1963

¢ sstimated cost of plant under constnction and projects aurhorized but aot started a1 June 30, 1964,
zled $1,287 nuliion  Costs mcutred through Tune 30, 1964, on planr under construccion atounted so
% million, leaving the cstimated cosis t0 be incuried subsequent tor June 30, 1964 at 5878 matlion A
tor portioa of this authorzed plant expaosion 15 for construction of reaceors and related faclicies and
‘acilecies to be used i hugh energy research,

INVESTMENT IN PLANT AND EQUIPMENT BY TYPE OF FACILITY

June 30, 1964
1
TYPE OF FACILITY non E Acumutared | Ner nveitment |
Coet DepreciarLon wn Flent |
{1a thonsands)
FRCDUCTION !
Raw marenazls $ 4,083 3 1,374 $ 2 689
Faed materizle 278, 438 g6, 683 185, 755
Gazeove dsffusion plants 1, 341, 537 T8O, 145 1, 561, 392
Alloy development plaoe 185, 368 49, 713 135 646
Froduction reacrors and separarion areas 1, 794, 344 586, 237 1,213, 107
Weapons production and storage S56, 596 21%, 489 438, 207
Heavy water 163,491 | 58, 144 105, 47
Oxher productian factlicies 70, 425 : 33, 7 ‘ 38,721
I
Toral producton 5. 497, 352 i 1, 814, 498 | 3 682, 864
| —_— — e
LESEARCH AND DEVELOFMENT I
Laboratorics 1, 277. 714 I 407, 030 570, 584
Beactars 537, 220 104, 852 431, 368
Acceletators 135 473 37,261 188, 212
Onher research Faoilizes 107, 167 .: 35,3253 71, 914
Fotal tesearch | 2,147,574 |, 585,396 (1,562 178
1
DOMMUNITIES 75000 ) 28,415 48, 655
ENERAL PURPOSE 449, &7 163, 912 185, 695 |
I i
| $8,169,613 | $2,58%,2u | 557732 |
INSTRUCTION WORK IN PROGRESS 408, 556 |
TOTAL 85, 985, 948

Rk




AEC PLANT AND EQUIPMENT BY LOCATION

Total Colorado

| 100. 1

(AT COST)
June 30, 1964
AUTHORIZED PLANT AND EQUIPMENT 5
LOCATION AND CONTRACTOR Breimared
Completed l:un#r;imn Cmpguctﬂ::m- Toral
In Progmeé | sirochoo
Projects! ?
{1z mlhipos)
CALTFORNIA :
Lawrence Radianon Laborztory University of |
California '
Berkeley $78.5 | $9.5 $£23.4 | $liL.4
Livermore 134.2 5.7 .8 184.7
Total . 212.7 15.2 68,2 295.1 |
Seanford Univetsivy, Palo Alro
Lincar Electton Acccleratotr 5.6 3.7 By.7 112.0
Onther rescarch facilicies 30 'i 4.2 7.2 :
|
B T I
Total g 6 ) 35.7 Ly 1.2 II
1 = 1
Bescarch facilicies, Sandia Corporavicn, Liver- [ [
o 17.2 | 1.5 35 2.2 r
Medical research facilicies, University of Califor- | ;
nia, Los Angeles 1.5 .2 1.7 l
Research fzcilitics, Catifoenia Insuevre of Tech- ‘ |
nology, Pasadena 2.2 2.0 4.2
Beactor and rescarch facilices, Aromic Inte:- | |
national Dhvision, Norch Americas Aviation, | |
Inc., Canaga Park-—Sazotz Susana 359 . 6.9 17.4 6.1 |
Compucer facilicics, Universicy of California, La | .
Jella L2 | 12 |
Rescarch facihines, Halmes and Narver, [ne., Los : |
Aagcles - 6o .1 T
Pao-Med cesearch facilitics, Universiey of Cali- I f
fornia—Davis 1.7 .1 .4 22
:, “Total California 282.6 | 47.4 179.6 |  509.6 ’I
| COLORADO ' '|
| Uranium handliog, samphng and general faal- ; |
. ites, Luctos Pickin, Inc , Grand Juncoion 4.1 i 4.1
I Reocky Flats Plant, Dow Chemical Company, ! . !
i Boulder i 4.7 9.5 255 129.7
Unrversiey of Colorado, Boulder 13 ° .1 1.4
95 5.6 | 135.12




AEC PLANT AND EQUIPMENT BY LOCATION—Continyed

AUTHORIZED PLANT AND BOUIPMENT

LOCATION AND CONTRACTOR Conseruceon jormeied
Compiced plees Cop- | Toml
In Progress BEFOCEIO0
Propcpst
{in mullions)
CONNECTICLTT
Pratt and Whitney, Middletown $67.3 | ¢.6 $7.3 | $75.2 |
Lincat aceclerator, Yale University, New Haven 4.2 1.5 1.9 7o
Submarine reactor facilitics, Combustion Engi- l
neering, Inc., Wiadsor 14.9 .2 .1 15.2 L
Tata! Conneceicur 6. 4 3 2.3 98.0 l
FLORIDA
Pincllas Planc, General Elecaric Company, Clear-
watst 13.3 2.2 2.7 18.2
IDARO
Nationzl Reactor Testing Stacion, Phullips Petso-
ieum Compaay |
Chemical processing plant 55.1 3 3 55.7
Advanced test reactor 1 30.9 20.9 51.%
Materials test rexcror 15-1 4 -7 16.2
Engineering test reactor 15.4 15.4
MTR-ETR faciliries 19.0 1 .3 19. 4
Nuclear safety engineening vest facilities 4.2 8 M6 29.4
Reactor facilivies 51.6 20 10. 4 &4.0
Geperal facilicies 46. ¥ 2.7 3.3 52,2
Total 206.7 n.1 6.5 M. 4
S -
Wesainghouvse Elecuic Corporation
Large shup 35.6 .4 [ 3.0
Submarine thermal reactor 16,4 .8 16.8
Other cesearch faciliocs 12 4 LT 1.0 Tl
] ——
Toxal &40 | 39 | 20| 6.9
Reacror facuitecs, Argonpe National Laboracory 23.6 15.1 24.1 62.8
Koolls Avomic Power Laboracory, General Elec-
tric Company 3.7 14.0 2.4 20.1
Expenimental Berylhium Oxide Reaccor, General *I \
Aromics 1.7 67 i.q 1 10.8
|
Tocal Idaho 299.7 76.9 gl.4 | 468.0

35




AEC PLANT AND EQUIPMENT BY LOCATION—Continued

ALUTHORIZED PLANT AND EQUIPMENT

LOCATION ANDy CONTRACTOR Conmrucion Cﬂi;:uTn;lg:m
Completed ; Work plets Con- Tocal
n HN LI
Frogress i
- = {
{n eullrons)
LLINOIS ]
Argonne Natioaal Laboratory, University of :
Chicago, Arganne - $208.1 Fl. 9 J M6 $298.7
Argonne Cancer Ressarch Hospatal, Universicy j
of Chicago, Chicago 5.1 I .2 5.4
University of Illioois, Urbana 1.8 ! .7 2.5
|
Total Hlinais 216.1 429 ] 48. 5 3065 6
JDIANA
Radiation Laboratary, Universicy of Notee Dame,
MNotre Dame 2.2 1 3 2.6
IOWA |
Research faciliues, Ames Research Laborarory,
Ames 12.4 4.8 | 1.3 2.5
Jowz Ordeaocc Plane, Mason and Hanger,
Burlamgion 35.7 ] 4.4 40. 3
Tocal lowa 49.1 5.0 7.7 o0 B
EENTLICKY
Paducak
Gascous duffusion plant, Usien Carbide
Nuclear Cotnpany 7550 1.5 2.6 759.9
Feed tnaterials plzat, Unica Carkide Nuclear
Company 11.2 31.1
Total Keatucky 78%.0 1.5 2.6 791.1
—_— e ———r— ——— rr————— —— o —n— — —— i
MARTLAND
AEC Headquarters, Germantown 21.0 i -4 21. 4
MASSACHUSETTS
Cambridge eleccron aceeleracor, Harvard Uns-
wersiey, Cambridge 15.5 N 4.1 21.2
Research facihioes, Edgervon, Germeshausen & !
Grer, Inc , Boston 122 .5 | 4.4 ! 17.1
Rescarch faciliucs, Massachusetts lnsutute of | |
Technology, Cambridge 3 YL ST - 42
— | -
Total Massachuscies ! 20 14 g1 | 425

3




AEC PLANT AND EQUIPMENT BY LOCATION—Continved

AUTHORIZED FLANT AND BEQUIPMENT

LOCATION AND CONTRACTGOR [&mmm o Damazed
Completed Work pheit Con- Toxal
In Frogress | srrucmcn
Propersl !
{im rmlhons)
MINNESOTA I
Linear accelerztor, University of Miopesora, |
Minaeapolis 523 515 517 %55
Elk River Reacror, Rural Cooperative Power
Association, Elk River 9.7 1.8 11.3
Total Minnesora 12.0 1.5 3.3 15.8
MICHIGAN
Reaearch fanlitzes, Umversicy of Michugaa, Apn
Arbor & .8 -3 1.7
MISSOURI
Kapzzs City Plant, The Bendix Cotporatioa,
Kanzas City 56.8 3.8 14.5 75.1
Feed marverials plant, Mallinckrodt Chemical
Works, Weldon Spring 61.3 .6 1.7 62. 6
Total Missonari 118.1 4.4 16.2 138.7
NEBRASEA
Hallam Nuclear Power Faolity, Copsumers
Public Power Discricr, Hallam 334 .6 3.0
NEVADA
Mercury:
Mevada Test Sice, Reynolds Electiical and
Enginceting, Co., Inc ®s | 26 21.5 | 124.0
Rescarchk facilicies, Universicy of California I
(LASL) 0.6 | .2 2 31.0
Labcratory facilitics, Lawrcace Radiatico |
Laboratory 141 1 L5 1.1 16.7
| ]
Tacal 114.6 {. 4.3 1328 141.7
Las Vepas i.
Impravement of U.8 Righway 95 18 17 4.5
Tonopah f ! ; |
Rescarch fzeilities, Sandia Corporation i 8.6 | 4 |' - .8
Nuclear Rocket Development Stztrem, Propect ' I
Rover Bs 138 | 07 | 680
Total Nevada " 167 03 | 470 | 240




AEC PLANT AND EQUIPMENT BY LOCATION—Continved

AUTHORIZED FLANT AND EQUIPMENT

|
Estemaied

LOCATION AND CONTHRACTOR Conatraceion [Cose Tor Comd
Complered Werk J plerz Coa- Total
in Frogress M rICLIo
I| Propcis! 3
— [
Cin onlhione}
NEW JERSEY |
Princewoo i
Princeton-Pennsylvania proton aceelerator, i
Princeron Universicy $11.6 M.l 7.4 5.1
Model C seellarator facilites, Princccon
Universicy 23.8 1.7 5.5
Total 45.4 4.1 a1 38.6
Mew  Brunswick Labotztory, Atomic Encegy
Commission, New Brupswick 3.0 3.0
Total New Jersey 4.4 4,1 0.1 6.8
NEW MEXICC
Albuquerque
Lovelace Foundarion Laborarory 1.6 | 1.2 39
Sandrz Lahorztory, Sandra Carporation 1.3 5.1 38.0 171.3
Sourh Albuquerqus Works, ACF Induscrizs,
Ine 31.6 1 5.0 36.7
Duagnostre awrcrafe soppore facaiities, Kirk-
land, AFBR 3 1 4
Total 16l.5 56 45 2 211.3
Lot Alamosx
Los Alamos Scientific Laboratory, University
of Califormua 189. & 67 ».o0 241.3
Community and gesncra] mawtenance Eactli-
tiez, The Zra Company 139. 2 2.8 1.6 149.4
Totai 318.8 15.3 46, 6 390.7
Tocal New Mexico 490. 3 0.9 9i.8 G03.0
NEW YORK '
New York Cicy
Computing and ether rescarch facitiies, New |
York Universucy 18 N 1.9
Acceleraror and research facilicies, Columbia
Universicy 3.7 : .2 l 3.5
Health and Safery Laboratory 1.7 .1 | 1.8
Toral 1.2 4 i 7.




AEC PLANYT AND EQUIPMENT BY LOCATION—Continued

AUTHORIZED FLANT AND EQUIFMENT

LOCATION AND GONTRACTOR T
Cofepieted Wtk e Coo- Total
In Proprees $HUCTON
Propeesl &
{in miiliona)
NEW YORE-—Contiaued
Brockhaven Manonal Laborasory, Associated
Diversites, Ine., Upton $152.9 £22.7 $43.6 $210.2
Boron plaot, Pape Awwayps, Inc., Niagara Falls 7.5 1.5
Besearch Laboraeory, Universicy of Bochesrer,
Rochestet 6.1 .3 6 4
Enolls Aromic Power Laboratory, General Blec-
wric Company, Schenectady and West Malvon 116.8 1.1 11. 4 129.3
Fuel and canmng preparation areas, Sylvaniz
Electric Produces, Inc., Hickswille 2.7 2.7
Accelerator facality, Rensselaer Polyechnic Losn-
tuee, Troy 2.4 3 .7
Total New York 3.6 238 56.0 385.4
HIO
Rescarch facilicies, Genacral Electne Company, |
Cuncinnaty 7.7 ! 1.2 8.9
Gaseous diffusion plant, Goodyear Atomic Corpo- I
taton, Partsmouch 762,13 .4 2.7 765, 4
Feed materals plast, National Iead Company,
Fernzld 120.3 4 26 125.3
Mourd Laboracory, Monsantg Chemical Como-
pany, Miamsburg 42.3 3.0 8.8 4.1
Piqua Nuclear Power Facilaty, Cry of Piqua,
Piqua 89 . 9.8
Feed matersals faciligy, Reactive Metals, Inc,,
Asheabula 1.8 ! .2 1.9
Total Qe 543.1 3.9 1€ 4 253 4 E
NNSTLVANIA
Beieis Acotnc Power Laboratory, Westiaghouse
Electric Corporation, Pictsburgh 54.3 13 15.3 7.9
Acceleracor aod research facilicics, Carnegae Insci-
tute of Techoology, Puesburgh 1.4 | f 1.4
Shippinpport Atomie Power Station, Duquesoc | ] |
Light Company, Shipprogport 50.3 14.2 4. 4 68.9 |
Astro Nuclear Laboracory, Westinghouse Elecere l { ;
Corporatign, Large 21 11 iz
Torzl Peoosylvama I 1081 15 5 18 145.4

.l

3




AEC PLANT AND EQUIPMENT BY LOCATION—Continued

AUTHORIZED PLANT AMD BUNEMEMNT

LOCATION AND COMTRACTOR Esumured
LConwructicn To Com- i
Completed Work ‘G?:l::tﬂm— Total ‘

In Progress | #Tuction

Fropecis+
Cart Fni Mo [
SQOUTH CARCLINA f
Savannab River Flanc, E. I. duFont de Nemours i E
and Co., Inc., Atken I |
Producnion reactor and separanon faciiines $691.8 $11.9 $26. 3 §930.0
Feed matenials production facilities 0.1 B .3 31.2 |
Heary water producicn faciities 163.5 .2 .4 164.1 '[
Warks labaratory 6. 5 1.0 2.2 63.7
General facilines 152 9 I.6 s 174.8 |

Total Sourh Carolina 1, 308.8 15.5 3.5 | LG8
TENNESSEE |
Oazk Ridpe |
Research Laboracory, Oak Ridge Insnmuce of
Nuclear Studses 4.5 .1 I 2 4.8
Apriculture Rescarchk Laborarory and Farm, |
Unaversity of Tennessee 21 .2 .B il
Expenimental Gas Cooled Reaccor, T¥VA 1.1 45. & 11.2 a0.0
Oak Ridge gasenus difusion plane, Unton Car-
bide Nuclear Company B35.6 1.8 5.1 B42.5
Y-12 Plant, Unions Carbide Nuclear Compaay 391.7 6.2 | 35 421, §
Oak Ridge National Laborarory, Union Catr-
bide Nuclear Comapay 211.2 27.1 3.6 275.1
Service facilivies 1.5 .2 4.8 26.5
Total 1,458.8 | 822 | 2.8 |1,633.8
Clarksville facilicy, Mason and Hanger, Clarkswlle I 213 I 13
i Tota]l Tenossses 1471 1 Br 1 l[ #LR | 1,68368.1
)

TEXAS 'r |
Pantex Plani, Mason and Hanger, Aman!io 45 3 3 4.5 511
Medina facilizy, Mason and Hanger, S3an Anconio 18,1 : .2 16,3
Reeearch facilicy, Rice University, Houston 1.5 J 1.5

- - |
Total Texas 53 9 3 4.7 as. 9
UTAH | ‘
| Monticello [
Uramum ore processing plane, Lucius Prckao,
Inc 1.1 11

)

—_————— e




AEC PLANT AND EQUIPMENT BY LOCATION—Continved

AUTHORIFED FLANT AND EQUIPMENT

LOCATION AND CONTRACTOR | 1 Extimated
' Consmraction |Cost To Com-
I Compleicd Work piete Con- Tord
InProgrems | sraction
Projccms! +
Cir aolllione)
WASHINGTON |
Hanford Works, General Electric Company, RJch- |
lund
Production reactor facilivies. . ........ .. ..... $714.1 $.3 §13.8 £730. 2
Separations facilities. . Ceaiia 195.7 2.3 0.8 25.8
Feed matcrials pmducunn fzcihtles 30.5 .6 1.1 ez
Works laboratory. ... ... L. 92,2 5.9 15. 6 113.7
Getieral facilities. .. ... ... . ... . ... .. 89 4 .8 3.2 93.4
Total Washington. .. ... ... ... . ... .. L1 18.9 54.5 | L155.3
WEST VIRGINIA
Huntington pilot plant, International Nickel Com- |
peny, Huptingron. ... . ... . ... ... ... .., 4.7 4.7
WISCONSTN
Research facilivies, University of Wisconsin, Madi-
.« iz ! 1.4
LaCrosse Bailing Water Reaccor, Getioa. ... ..., , 1.1 B2z 11.%
- - T 1
Total Wisconsin, . . ..................... 1.3 33 B.3 12.4
~— e e e ~
WERTO RICO
Pucrto Rico Wuclear Ceater, Univesity of Pucro
Rico, Mayaguez. .. ... ... ... ... ... .. 5.1 -1 -5 57
Boiling Nuclear Super Heat Reacror, Punta Higuera 9.& 1.8 1.8 13.2
Toral Poerto Rice, ... .. ... ... ... ... 14.7 1.8 23 13.9
4PAN !
Besearch facilivies, Navonal ﬁcad:my of Sc::l:ntv:, 1 i
Hitashima...................ccviiiiiiniiis 2.2 -3 25
LL OTHER ]
NS Savapnah. . .......... . ... 2'.-".3i L5 28.8
Weapons siorage facilivies. ... ...y 2407 ; 24.7 |
Ocher. ... . 23.1 1 o, W7 0.8
I _ L __,___,i ..... —_—
Towal AR Qeher. ... ... ... y 75,1 E 30 0 4512 1243
TOTAL. .. ... ... . $8.165.6 | $408.6 | $875.3 Ig0,456.5 |

neludes Capital Equiptnent.

Achides “Plant and capitel equijanese” auchoeized in Poblie Law $85-332 appeored Tome S 105
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U.S. ATOMIC ENERGY COMMISSION TEN-

{dollary in
1564 195% 1951 191

Cost of operations $1 736,058 | %2, 713,207 | %2, 695, 936 | $2, 612, 009
Procurement of raw marerials } 316, 335 477, B73 =37, 36} 636, 832
Prodvction of ooclear matctials 616, 365 £51, 426 688, 533 73L5M4
Weapons development and fabricarion | 804, 558 496, 266 705, B93 513, 317
Development of nuclear reacrors %61, 191 507, 343 433, 150 437,114
Physical research 3, 682 198, 526 1,782 154,105
Biology and medicine research 71,352 70, 523 62, 782 53, 854
Cottmunity opetztions—nct 4, 885 4,958 4, 432 4, 463
Adminigtrative ex penses 72, B&a &7, D68 60, 592 57, 709
Miscellaneons expenses and wocome—net 35, 78O 3, 61 31, 409 23, 819
Piant comstruceion and equipment costs

wcurted daring the year $374, 898 $409, 114 5423, 765 $432, aha
Total AEC assers cxcluding ioventorics of
certan produces at June 30 $8, 642, 374 | $8, 589, 665 | ¥7, 803, 222 | §7, 60L 395

Plant investment at June 30 (gross) £, 578, 160 | $8, 233, 451 | &7, 869, 250 | $7, 654,735

Produceion plants 5,497,382 | 5,447,496 | 5, 344,523 | 5 453, 560
' Research and development facalreres 147,57 | 1,885 929 1,713, 986 | L, 434,967
| Other 524, &7 318, 208 16, 162 313, 403
| Planr conseruction 1n progress at June 30 408, 556 581,818 ¥, 579 442, 798
] [

Funds appropriated-nee $2, T4, 601 | $3, 134,776 | %2, 547, 338 | §2, 656, 760
Operations 2,342,660 | 2,872,031 | 2,350,978 | 2, 456 210
Plant and capital equipment 400, 000 162, 145 155, 360 210, 550

I Apprapnation cx pendirures $2, 764, 565 | $2, 757,876 | $2, 05, 700 | $2, 713, 465
|

Employment at Junc 30 136, 620 135, 278 | 126, 623 122, 589

| _
| AEC cmployces T, 208 T 120 &, 863 g, B4f
| Cperacing contractor employecs | 117, 257 115,012 104, 394 103, 313
Construction contractor cinployces 13, 146 12, 630

1L£'95|

13, 366 l

i2

¥Includes eransfer ta UpHFLEION of $571 400,000 a.p]‘ttn‘prl.n:d I PRIGC LCAIS A5 ]:r]aﬂt and T e



file:///ears

YEAR SUMMARY OF FINANCIAL DATA

howsamdy)
1940 1959 1933 1957 1958 1953
$2, 619, 143 $2, 496, 548 $2, 258, 589 $1, 918, 258 $1, 607, 973 §1, 289, 535
116, 507 699, 9og 556, 331 397, 813 278, 946 193, 386
731, 348 713, 247 730, 178 762, 815 730, 972 588, 445
505, 448 491, 98] 443, 536 337,183 28, 765 258, 706
399, 152 355, 600 Y06, 125 255, 667 144, 853 114,557 |
132, 845 112, 318 87, 71% 69, 857 56, 547 48211
48, §78 42, 781 35, 958 33,148 29, 849 28, 898 |
7,050 9, 892 11, 162 B, 897 8 %34 10, 321
51, 197 50, 135 46, 435 38, 400 38,195 M, 027
26, 578 20, 698 20, 985 14, 579 14, 892 12, 774
$331, 516 $296,979 | 5289, 744 $317, 022 $301, 682 $842, 504
$7. 689, 385 $7,764, 770 $7, 652, 784 $7, 397, 911 $7. 368, 272 $8, 077, 836
$7.344, 752 $7, 292, 784 $7,110, 797 $8, 907, 896 $6, 713, 061 %6, 487, 301
S, 458, 201 5 552, 645 3, 454, 440 5 392, 454 5 212, 776 4, 845, 750
1,271,153 1,124, 543 §37, 682 792, 633 733, 468 707, 107
288, 608 385, 838 407, 529 411, 582 499, 793 505, 492
326, 689 249, 757 271, 146 311, 217 247,024 628, 952
|
$2,649.614 | $2,635 335 $2, 333, 574 $1, B398, 700 $834, 227 $1, 209, 860
2,387, 114 2, 385, 406 i 2, 225,470 1, 740, 400 1, 146, 400* 1, 098, 978
262, 500 249, 929 108, 504 | 158, 300 (312, 175 110, 882
|
32, 622, 838 $2, 541, 181 $2, 267, 960 $1, 931, 485 $1, 633, 549 $1, 861, 975
122, 718 121, 928 121, 059 119, 455 110, 197 112, 518
6, 907 & B53 7, 107 6, 910 6, 637 6, 076
104, 612 105, 195 103, 260 8, 176 90, 238 82,836 |
11, 199 9, 478 10, 662 14, 369 13,322 23,806

.4
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Atomic Energy Coats of Today—
An Investment In Tomorrow

The Atomic Energy Commisgion is ar independent agency responsible
io the President and Congress, Established by the Atomic Euergy
Act of 1946, its fanctions and responeibilities were expanded by the
Atomic Energy Act of 1954 to put greater emphasis on the peaceful
nses of atomic energy.

Funds are provided to the AEC in two Congressional appropriations—
ohe for consiruction and one for operations. The AEC accounting
gystem, therefore, must comply with the requirements of Federal
Govermment fand sccounting. In addition, since the AEC e enpaged
In large indusirial and research activities, those responsible for its
management regquire Inowiedge of the cost of each step in its opern-
tiona. The AEC accounting system, approved by the 1. 5. General
Accounting Offlce, provides the essential cost information through
the application of commercial acerual and cost accounting principles,
ineluding the recording of deprecistion. For the AEC, both govern-
mental and commercial aceounting have been comhined into & aingle
aystem. Consequently, the principles of both nnderlie the preparation
of thie report.

Most of the work involved in actually achieving the AEC goals ia
performed by commercial firms and educational or other won-profit
organizations under contract to the AEC, Government-owned facilities
are operated by these contractors whe maintain complete acconnting
rocords on their AEC contract activities that are an integral part
of the Commission's aceounting avetem. The report contained in the
following pages is & ¢oneolidation of unclassified information obtained
from financial reports made to the AEC by its contractors as well as
information obtained from the AEC records.
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PROGUREMENT OF RAW MATERIALS . . . . . . § %l..

FRODUCTION OF NUCLEAR MATERIALS . . . . .

WEAPDNS DEYELOPWENT ANO FABRICATION . . . .




PROCUREMENT OF RAW MATERIALS

(he coet of raw material procurement con-
inued to decline in fiscal year 1965, drop-
ing to 3261 million from a high of $717
nillion in fiscal year 1960, This decline is
zpected to continue through December
984, at which time foreign procurement
vill be complete and several domestic sup-
liers will cease operations. From 1967
hrough 1870, the annual cost of the pro-
mam is expected to decline more slowly
18 domestic contractors begin deliveries
vhich have been provided for through the
atretch-out” program,

Tizeal year 19606 costa include procurament
& uranium concentrates of $265 million
md other ecoats of $1 million, less ore zales
o $5 million.

Thick ul;inll.rm badn alkre 1 n macha driline
i\t Jone 30, 1965, thers remained to be with a2 “jumbo™ odll In the Ml Yie mhqm Utah.
lolivered 3,200 tone of U0, from Canadian and South African sourcex with an estimated
ost of $6% million through December 31, 1968, Contractual commitments from domesatic
ources at June B, 1965 were 43,800 tons of 1.0, in concentratas (including 11,600 tons
n 1969-1970 resulting from completed deferral arrangements} estimated to eost $661 million
hrough December 81, 1970, Alepo, the AEC had under way “stretch-out” negotiations with
hree additional uranium contractors for delivery deferrals which will resuit in an additionsl
LB00 tone in 1969 and 1970 at an estimated cost of $44 million, AEC may also purchagse up
¢ a maximum of 1,90¢ tons of 15,0, in concentrates from 1967 throngh 1970 from zmall
ndependent producsrs at an sstimated cost of $22 million.

Total Coet uentity Averags Cont
SOURCE 1065 | 1964 1966 | 1984 1986 | 1564
{in millions) (tota T, {dollap per Th.)
Domestic. .. ......... ,.... 5182 3202 11,819 12 684 $3.03 $2.08
Canadian ............. .. 2] 89 | 1189 | 2.2 | s 3.74
Orversens ... .. .ou. —an 62 a7 2 BO6 8,882 11.08 11.32
Total. .............| s265 | ss28 | 1533 | 18655 | 3865 | $8.79

;.E""P'w‘_-v—'fr-:ed-:\- w-:*_nr\-:-ﬁ - -I-‘*'r-n_—v—w"?-"' i ‘_;_“._‘.',;rr,__—*.;
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PRODUCTION OF NUCLEAR MATERIALS

The Oak Gasscus M a
mﬂidl;ﬂm s Diffuyh Mughan Piant

Tha AEC's 32410 million Nww Froduction Reschor (HPFE
flnft of hﬂtt&'llolt Righlwmd, Wuah. schievad des
m Eu::ﬂ KT In 1569, Washington Pubilc

the r plant wra D00 slwctrical
M.'T'h“;llp'm bﬁmflﬁlm;no'ﬁﬂmltm e
largast nuclear power plant In the worid.

TH-552 D-68 =

The cost of nuclear materiala production in-
cludes the cost of producing special materials
required for both national defense and peace-
Tul uges, reproceasing spent fuels from power
repctors to recover the remaining wrabium
as well ag plutonium, recovering nacful radio-
iectopes from waste solutioms, and concen-
trating and storing radloactive wastes,

Fiscal year 1085 costs amounted to $671
raillion, 10% less then flscal year 1964 costs
for producing nuclear materials. Thia de-
crease is the result principally of the decision
to cartail production of apecial nuclear ma-
terials firat announced by the President in hia
1964 State of the Unjcn message. In accord-
ance with this decision, In fiscal year 1566
AFC shut down four plutomium-producing
reactors and redaced eieciric power conaumyp-
tlon st the three gaseous diffasion planta
where enriched uranlum iz produced. In
addition to the foregoing, some reductions In
eoat were uchieved throngh operating ef-
ficiemcies,

Urmnhksri fusl sivmenia being nba =
plutnMum production nnclam

J‘Mi"f R NG s B




1¢ Weapons program, under which the
omie Energy Commission conducts
e research, development, testing and
brication neceasary to provide the
nited Stater with a muelear defense
pability, cost $763 million im fiscal
ar 1965, a decreage of 59 from fisesl
ar 1964,

1e program placed emphasis on the
ur presidential aafeguards asscciated
ith the limited test ban treaty. The
fegunrds, in brief, arer (1) the con-
itt of somprehensive, aggreasive and

Hﬁ-"ﬁ d ot I ! 1] USAF
HH‘ ﬂ: .TIT‘: fv:i?g .Ir‘:-r:nrnn mbors-

tn'hl oa| e Tosmnl ]

fun:tmp:urlu an stmoagharic nuchesr tesk

continuing uwnderground nuclear test pro-
grams; (2) the maintenance of modern
nuclear leboratories; {8) the maintenance
of the facilitiea snd rescurces necessary to
resume atmospheric testing promptly; and
(4) the jmprovement of the United States
capability to monitor the treaty terms and to
dete:ct violations of the treatr

The underground wespons tast m In Hwﬂli Il
providing aw Wnchnology for the drilling Ird

axmmpls, the photo shows = gient uu I-mnt el ru.-—
4n Incwibton neer Defore

Iverannes iva capacity for Fack pdpo lnd rnl- l'-ur
Iaster ralzing llrld lowering of
Holea wp to 160 Inches in dismaber lnﬁllmunhnll
000 faat dwlp are mads with hits resambling tha snk

nnlha right.
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REACTOR DEVELOPMENT

Dy Sean T, Snm Chalivian of the Atomkc Energpy
in?l:- BH&P—IM :llﬂ.'?l‘ jhe BN ]u:&iﬂtﬂ

brical waks for 1% Inestr 1 wu Inunohed

from Vandenberg Al Force Bass on April 1, 1958

The reactor development programs of the
Atomic Energy Commission are highly di-
vergified and represent about 21% of AEC’s
total operating costs. They deal with acguir-
ing knowledge relating to the establishment
and development of advanced naclear ays-
temns; developing and improving nuclear
power and propulsion reaciors; developing
reliable, compact, light-weight nuclear re-
actors for space, sea and land uses; and
comtinuing reasarch and developient on safe-
guards in the desipn, eonstruction and op-
eration of miclesr reactors. The cost of the
yeactor development programs in flseal year
1966 wag $686 million which is alightly leas
than the fiscal year 1984 level of $561 million,
Cogts relating to space applications, aaxiliary
powear soureces, civilian and military reactors,
cooperative power reactors, and general re-
actor technology are shown oh the next aix
pages.

Fiseal Year
BEEACTOR DEVELOPMENT COSTR 1585 I 1964

{in thonsands)
Civilian naclear power . ....... .. . e, $ 08,127 $ 98 468
Maval propulsion. ... ..., . . ... .. . e 101,985 115,790
Space propulsion (Rover). . 93,006 94,779
Aurxiliary power gources (SNAP] ............................... B6 607 BG B4
AT . e e e . 9437 10,718
Merchant sbip.................. ... . 2,976 6,019
General research and development. . ... . ... .. ... .. .. 140 432 136,564
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SPACE
APPLICATIONS

u -

PROPULSION—ROVER

The Rover program, & joint ARC.NASA research effort to
develop the technology for nuclear rocket propulsion systems
that will be required for future extended space migsions,
aceounted for 17% of the reactor development program
costs. The major emphagis in the program will continue
to be on developing a graphite reactor system for the nuclear
rocket engine, Reactor and engine component tests to date
have demonatrated the performmance potemtinl of nuclear
vocket propulsion systems for future deep space raisasiots.

Fiacal Year
SPACE PROPULAION (Rover) 065 | 1964
(in thoamandy)
Merva (enxine development) §4T, 187 $50, 801
Advanced tachnology 2,111 11,8587
Noodear roeket development atation opera-
tioma 10,002 8,574
mﬂaﬂ'#'ﬂiﬂﬂrm duer-“ mﬂlx Kiwi {Rocket reactor development) 5,128 22,607
S S e M
3pete vehivies Todal 390,008 | $84,770
- - - 1!’ e T - T;‘ AT Rl - L s i
SATELHTENMWRMMT T - =
h " rf_ -y _f-\_liq P-"'& —— - - ...5..

Developing and demonsirating compret Raclerr electric
power sources for space vehicles and specialized terrestrial
applications, such as deep sea and remote surface Inatalla-
tions, accounted for 16% of the coats of the reactor develops
ment program. Radicisotope aystems are already in ugee in
apace, deap sen, and surface operations. On April 3, 1966, a
satellite containing a nuclesr reactor power systemn (SNAP-
1Ay waas lgunched inte space. This is the first enecossiul
operation of a nuclear reactor in orbit. On June 28, 1966,
s rodioisctope power system contained in a satellite com-
pleted itz fourth year of operating in space, Other SNAF
generators are operating on land and In the sea.

AUXILIARY POWER S0URCES Fisezl Year
(BNAP) 1965 | 1984
{in thousands}

Reactor powar systems $58, 107 49,021 g:mﬁﬁﬂ“tt'uﬂnﬁn nﬂ.‘: Gﬂzww:ﬁ
Advaiiesd spase power systems a5.812 | 27,896 ot oT Aemics mbaghona ‘on tha
Radicisotopr power mystems 6,982 9,558 ?ﬁ"ﬁrﬁfﬁﬁﬂr"ﬁm{am’ ﬂm
Fastore Dr Chauncey Siarr, Repre

Total se5.607 | 966,604 amtatie Crog otm wrid on
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The Atomic Energy Commission devoted 18% of the re-
actor development program costs to the civilian power
reactor program, which has as its basic objective the devel-
opment of & broad technology that the utility industry can
use to extend fuel resources, to achleve economic generation
of electricity with nuclear power plants, and to produce
hest for such process heat applicationa as desalting sen
waler,

c - T =

ki
D E V¥V E L 0 r MM E XN T

CIVILIAN
REACTORS

The Ymm Afomiic Eleatrin ﬂnmpl
n-t Hnu., Mnnlnhuuln
Hut riting plint
h hurlt weder Mﬂmk: Erergy
CTomrrigklon’s pawer reactar o
siribion program

CIVILIAN NUCLEAR POWER Fiseal Year
BEACTORS 196 | 1964
Sodlium soolsd {in thoasands)
resarized $95. 884 | 320,847
G“ mlm m,aﬂf
Heary watar moderstod 2 081 7 455
Bolling light water 7,885 |  B,008
organie oderutod 2418 | 1,99
Other pbvdies and devedappent 3,749 2, 4
ai $08,127 | 208 408
o T Ja""'fg_,_ — n?—r‘-q_w*nﬁq 7 =
PR SRR AR
L —'—"'—'-JL a—--w.-..‘t:l.:j_l.&._..__ b A "'?ﬂ_',u_ _._,;';JL

MILITARY
REACTORS

NAVAL PROPULSION

During thie year, which saw the tenth anniversary of the
birth of the nuclear Navy on January 17, 1966, the AEC wae
devoting 19% of reactor development program ecostz to
oavel propuleion reactors. Through the fiscal year 1966
shipbuailding prograim, Congress hag approved the construe-
dom of 98 nuclear submarines and flve surface ships.

Faaeal Yoar
NAVAL PROPULSION REACTORE 1966 | 105
{n thonsanda)
Subinarme phojecta 49,136 152,848
Surface ship projscta 40,208 1,612
Operativn of toat Tasilitees and uther costa 12,648 15,5480
Total $101,985 | $118,7H)

\RMY PFOWER REACTORS

Tha Mauy's thres nucisar

powarud
m;nu Ships, m mircrant  oaier

"UES E

Ic-t:l'l I 'ﬂlll'lbrhitzn
mada & auﬂin rn w:rm o d

rlfutlinn

he Army power resctor program, using 20 of reactor development costs in fiscal year 1985,
as developed specialized nuclear power reactors which are now being operated by military
ervices in some of the most remote areas of the world. These reactors largely eliminate the

upply problem mvolving the transportation of layge amonnts

of foss] fuel,




- - " e

E 4 € T O R

. e

.-_;g_ -

L -

VP B ¥ EL 6 P

.
- A - .

i ¢ 1 L] . -
v oa

+

r

COOPERATIVE POWER REACTOR PROJECTS
8 Atomic Energy Commission cooperates with public and private organizations in advancing
1 development of nuclear electric power under its cooperative power reactor demonstration

IPram.

o

M E N 7T

AECE civilian power reactor program there are fourteen atomic power prejects in which
1 Atomic Energy Commission and either public or private utilities share the cost. The table
ow and on the next two pages shows AEC and participantzs” costs incurred and estimated
+ the development and constraction of cooperative projects. The cogts of operation, which
» not ineluded in the table, are shared by AEC on only #ive projects (Elk River, Pigqua,
liam, Puerto Rico, and Dairyland). Two additional projects, a large seed and blanket re-
or and a high temperature gas cooled venctor, were authorized by lagislation in June 1965
iich provides for ARC saaistance totaling $138.8 million,

Cuonukative June 30, Totel Estimated
Date of Critéexlity 1948
BREACTOR PROJECTS and Plant Capacity AEC Fartlc- AEG Particl-
kowa {nat) Angirt- | pant's | Asdst- | pant's
anee Coata* anee Comta®
(in miltions)
YaNguEE Atomic ErrpcTRIC C0., Bowe | Augnst 1960
Baga, 175,000 kwe
Fesearch and development. . .. ... ceti-ts2eea. |FED |% .2 | 550 |3 B
Flant and training of operators. . . 39.2 59.2
Wajver of usacharges. . ......... 3.8 3.8
Fuel fabrication. . ...............] ceereennn.. . 1.7 R 1.7
Total . ........ .covvvviened] e 8.8 41.1 8.8 41.1
Power REaCTOR DEVELOFMENT Co., { August 1963
Lagoona Beach, Mich. 60,900 kwe
FResearch and development. . ..... 3.2 B1.4 4.3 Bl.4
Plant and teaining of operators. . . £9.9 0.1
Waiver of nse charges. ... . ...._.. 4.4 6.2
Fuel fabrieation. .. .............1 ............ 4.5 3.8
Todal....... .o e 7.6 | 106.1 10.5 | 105.3
RURAL COOPERATIVE POWER ASS0CIA- | November 1962
0N, Elk River, Minn. 28,000 kwe
Flant and training of operators. . .| ............ 11.0 1.6 12.9 1.6
Fuel fabrieation.. ...............] .. .c.coaooi.. N 1.7 R
Total ... ... ... Ll 11.9 1.8 14.6 1.8
DAIRYLAND POWER COOPERATIVE, | February 1966
Genoa, Wis. 50,000 kwe
Flant and training of operators. . .| ... ... 8.1 7.8 11.7 7.9
Fual fabpjeation. . . ... eeae L . . 3.0
Total. . . .... . | ... B.1 7.8 4.7 7.9

*Aa reported by participant
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Dtz of Critdenlity 1885
BREACTOR PROJECTS and Plent Capaeity | AXC | Partiei- | AEC | Partis-
kwe (pat) Amslst- | pant's Ansint- | pant's
BOCE Costa™ Bk Cimta*
(in milkiona)
CoNsuMERS PowEeR Co. OF MICHIGAN, | September 1982
Rig Rock Point, Mich. 72,600 kwe
Research and development. . .....| ............ 289 /315 |$4.6 |$1.6
Plant and training of operators. .. 26.7 27.8
Waiver f usecharges., .. ... .. .. ... ....... B 1.7
Fuel fabrication. .. ; v 2.5 3.8
Total. ... 4.5 30.6 6.3 32.9
PAMADELFAIA BLECTRIC Co., Pench | November 1985
Botiom, Fa. 40,000 kwe
Resecarch and development. . .....| ............ 18.1 7.8 14.5 7.8
Flant and training of operators.. .| ............ 21.5 29.9
Whaiver of usecharges. . .........| ............ T 2.6
Fuel fabrication. ..., ...........| oot R R 1.0
Total....._...........o.... 18.8 36.1 17.0 B88.7
CrTy oF Piqua, Piqua, Ohio.. ... . ... .| June 1963
11400 kwe
Research and development. . .....| ............ 8.6 8.8
Flant and training of operators. . .| ............ 10.8 8.9 11.6 8.9
Fuel fabrication.................| .. .. vie.s. 1.2 2.4
Total.........oovvevevnndl oo 15.1 3.9 17.5 8.9
CoNsuMERS PUBLIC POwER DISTRICT, | August 1962
Hallam, Nebr. TH,700 kwe
Research and development. . .....| ............ 16.7 . 16,7 e
‘Plant and training of operators. . .| ............ 38.5 20.1 34.2 20.6
Fuel fabrication.................| . .oiieni... 6.6 6.7
Total. .....................0 .ol 56.8 20.1 B7.6 20.6
NORTHERN STATER Power Co., Sioux | March 1964
Falls, 8. D. 62,000 kwe
Resaarch and development. . .....| ............ 7.5 . 8.5 8
Plant and training of operators. ..| ........ ..., 26.8 26.8
Waiver of use chargea.. ... . .... 1.1 1.8
Fue! fabrieation. ....... ....... 3.3 .6
1 A 8.7 80 .4 10.3 807
*Ax reported by partisipant.




Date of Criticality 1865
REACTOR PROJECTS and Plant Capaeity [ AEC | Partiel- | ARC | Partiel
kwe (pat) Amlnt- pant's Amlnt- punt’a
AR Coata® anes Crurtat
(in codlkioma)
wERTG RICO WATEE RESOURCES | April 1964
Avrtioerr¥, Punta Higuera, P. R. 18,600 kwe
Resoarch and development. ......] .. ......... $1.2 |3 2 |%$1.8 |3 .2
Flant and trammg of operatm ............ 13.4 5.5 15.8 5.B
Fuel fabrication. . R 1.5 5.0
Total. ..oovr i vmviviiiiees] vt 16.2 B.T 21.8 B.7
JARGLINAS-VIRGINIA NUGLEAR PowsR | March 1563
ABBOCIATION, INC., Parr, 8, C. 17,000 kwe
Rescarch and development.......| ............ 10.2 B 12.8 1.8
Plant and training of operators. .. 2.2 24.0
Waiver of use charges. . ... .. .... A N
Fuel fabrication.................] coovuenen... 1.4 e 2.5
Total. ..o i 10.6 24 .5 18.2 .
HONNECTICUT Y ANEEE AToMaC Power | April 1987
Co., Haddam Neck, Conn 462,000 kwe
Deign.....ooooovieevnnnnnnnn. N 4,7 8.0
Plant and iraining of operators. ..| ............ . 18.8 B8.8
Waiverof weecharges. . . ........| ............ 7.2
Fuoel fabrication.................| ..ottt 6.7
Total ..o e 4.7 18.8 18.2 86.6
OUTHERN CALIFOENtA EDisoN AND | December 1966
S8an DiEco EiwkcrriC Co., San | 375,000 kwe
Clemente, Calif.
Hesesrch and development. ......] .... ....... 6.1 6.4 8
Plant and traihing of operatora...[ ............ veee | 278 | .... | 100.5
Waiver of wse charges. . . .... .. - G.8
Total.............. 8.3 27.5 13.0 | 101.8
03 ANGELES DEPARTMENT OF WATER | June 1969
AND POwWER, Corral Canyon, Calif. | 463,000 kwe
Demign.... ... coiiiiinnenn. 1.5 8.0
Plank and training of operators. . .| ............ . 84.5
‘Waiver of use charpea. . ......... 8.2
Total .................o00 ] oo 1.5 15.2 B4.5
UMMARY . ... ... ... opiunooooo . 1,508,000 kwa
Reacarch and Development and
Design. ... ... ........] .. ........ 6.9 42 .3 01.2 4.1
Plant and Training of Opmtm ,,,,,,,,,,,, 76.3 | 288.2 85.6 | 680.8
Waiver of Use Charges. . 11.2 8.9
Fael Fabrication .. 10.2 12.6 18 .8 8.1
Totd . .. .. . ... Fl'ﬁ 6 [B363.0 |$23.5 3598.0

teported by participant.




R E 4 C T 0 R~ P E V¥ EL' ¢ P M E N T

1 . Mt morTa

o

GENERAL REACTOR RESEARCH AND DEVELOPMENT

The Atomic Energy Commiszion conducts
programe in nuclear safety and general re-
search to develop technology applicable
throughout the entire reactor development
effort. Activity in the areas of fuels and
materials, reactor physics, components and
equiptment have made posgible the preeent
status of nuclear gafety and technology. The
table below compares the coats incurred for
fiscal yozyre 1945 and 1964 for the various
areas of genern] reactor ressarch and devel-
opment aetivity, The totsl fiscal year 1966
costs exceeded those of 1564 by $4 million.

thaprovinl kNowslt resctor,
darad

Wak dunnH ofred

The MuHen Salt Rescter Exparimant (MBRE), a 10,000

o part of the

m L ram v Ivwiatigate sdwanced
iion o dncition o, Grteotlal scantagen for pro-
Fiscal Year
AREAS OF ACTIVITY 1965 | 1964
(in thoussnds)
TECHNOLOGY DEVELOPMENT
Reactor Toels and matorinds § 28,887 I 25 R4
Plutonivn utikestion . ... ... ... .. __. bt e et e b te e s 11,106 11,761
Chemdeal separablona, .. ... i e e een 2,860 8,448
Remotor PO, . .. ... ... L 3,160 &,009
1 1 8,188 a,91%
Tobal. ...l &7, 845 46,081
NULLEAR BAFETY
Enginecting field teais 14,887 15,340
Effusnt contpols . . .. T 4890 7,687
Renetor Minetica, ... .. 8,50 &, 491
Reactor containment . . 2,182 1,661
L . 2.2 &, 070
Tatal. . BZ 810 85,249
ADVANCED SYSTEME RESEARCH AND DEVELOPMENT
Molten it reactor ppertment. ) 4,997 &, 88%
lmﬁhmmmnlm;ﬂumhmmmrpmgrm 4,458 4,431
Dot SOBVETIIOI. . ... vevinn e e e e a 2,7 & aa7
Taat reactora. ¥78 Z, 76
Experimant-a]hm]liumumdermctnr 1,8& 1,887
Ultra bigh temperature reactor auportmanl: .............. i e iraaa 2,426 2,01
ﬂﬂlﬂ.............................,......... P T ae e lglm BJHET
Tokal, . _,, 0,520 o 2 b
EUTRATOM . __. 4,456 4,160
OPERATIONE OF SERVICE FACILITIEZ AND MISCELLANEQUS, . | | 4,901 3,683
TOTAL GENERAL REACTOR REZEARCH AND DEVELOPMENT QOSTS...| #140,432 1156 584

TH BSTO bS J
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he Atomie Energy Cominizsion incurred costa
! about $237 million in fiseal year 1965 for
wrrying on ite program of research in the
hygical sciences. A preater understanding of

¢ basic lawas governing the phyeical world

acdght in order to further the development,
se and control of nmclear energy, Complex
imearch facilities are required for this program.

Figral Year
RESEARCH AREAS o5 | 1%%4
{Iry ehoumancy)

High energy phymes 5 98,516 [ § 8,207

Modium energy physics 4,21 a.082

Low energy phymca 25,866 24,890

Chemistry research G2, 052 4% 892
Metallurgy and matenals re-

search 24, Gdd 22,269

Fumon power rosetrch 28,419 Z2,914
Mathermatiea and computer

ressarch &, 812 5,098

Total $256,%30 | ¥216,682

Mationel Laboratery stwdioe
an _bmportani
ram Tha atudy

A aclantist st tha Argonne
the afects af rdiceciivriy on gra
matanal in the nuclesr ana L ]

Iyt Bambarding tha graphiba sibh pocelwrded o

T AR L

remsnnall |

i
l

sotivactesly.

iiscal year s,

- = m oym ok dm e w

- N B oW R

il
2

The pictyre sbovd shows an slsciron microacope
This  mairumand i capable of anlangemenis of
204,000 times orginal alxzs

CHEMISTRY RESEARCH

Ranking next to high energy physics in coat
importance in flacal year 1986 —22% of the
Physical Research progrem—was the re-
search directed toward increasing the imowl-
edge of chemical science in relstion to atomic
energy. It includes nuclear, structural, and
tmorgenic chemistry ; physical and radietion
chemistry and the study of isctope effects;
systema and meaterials chemistry; and re-
lated apecial projects and the preparation of
apecial jsotopes for research.

Contisclien o the jwemils Simnford Linesr Acollsreler & progresing
Sohashded For evarcl compiedion W 1966 of on el
it of $114 millen, Ha focfily wos oeofly tes-Miled complated o Tha
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HiGH ENERGY
PHYSICS

Jigh energy physics research, which is directed toward a betler understanding of elementary
marticles of mattar and the interactions among them, accounted for 42% of physical resesrch
osts in flscal year 1965, Experitments]l studies are conducted using large accelerators with
mergies above a billion electron volés, The resulia of these experiments are of significance
o underatanding the nature and behavior of the besic conatituents of the physical universe.

Fleral Year
RESEARCH COSTS B | 19w
(i thousends}
Aceelsrators in Operation
AMsrnating Gradint Synchmoteon 83
BEY (Brookhaven).......... ....... b1, 788 $14 872
Bevatyon 0.3 BEY (Lawretee). . ...... .. | 16,226 15,280
Cambyidge Electron Acsolerator § BEY . 8,436 7.3
Coamotron 5.2 BEY (Brookhaven). ., . . 5, 6T 5,211
Princeton-Feon Aocelerator d BEV. .. ... 7,249 6,7LE
Zere Gridient Synechretron 12.5 BEY
(ATEORES] .. . o i i i e 15,877 12,859
69,688 59,778
Asmlerators Undetr Constreetion
Stanford Linesar Acoslerator 30 6o 20 BEY . 5,114 &, 663
Other High Energy Phyzios Rescarch. .. ..... 21,087 20,817
gL $95, 816 $86,287

magneticaly inte the chambar snd
e frachs of ths reawitant m
n Irtwrcilone  wre  p
graphed,

[EDIUM ENERGY PHYSICS

ceelerators used in medium enerpy phyries regearch, which accounts for about 8% of the
wysical research program costs, have s prilmary proton or eleciron beam epergy in the range

b0-1000 Mev. Experiments utilizing the primary and secondary heams of these higher
wrgy sector-focused cyclotrons, electron linear accelerators, and synchrocyelotrons afford

& opportunity to obtain new and pignificant information on the structure of the nuclous of
& atom.

W ENERGY PHYSICS

w energy physics, accoumting for 11% of the phyeies] research program cosis, encompasses
iclear physics aimed at furthering the knowledge of nuclear strocture and nuclear forees, and
omic and classical physics concerned with optical spectroscopy of atoms, molecules and
vatals, atomic cross section measurements, low temperature research and the development
high resolution electron microscopes.

18




JATHEMATICS AND COMPUTER
tESEARCH

Chree distinet but related areas of rescarch
ire included here. Mathematica research
leals with investigations in those branches
if mathematics which are necessary o the
wlution of problems in the physical sciences
«glative to AEC's overall missicn. Computer
‘esearch iz concerned with the design and
levelopment of computers and their compo-
1ents. Programming research seeks to im-
srove technigques of writing pregrama for
figita! computers in order to facilitate their
18e and incresse their effectiveness. The AEC

The Elmo davkes uied to shudy an & elactron Haimas in tha fusion power
program at Oak Ri Mationel Laboratory.

14

devoted 2% of the physical research pro-
gram costs to these three areas in fiscal year
1965,

METALLURGY AND MATERIALS
RESEARCH

The physical ressarch program devoted 10%
of ita fiscal year 1965 costs fo yesearch seek-
ing to advance the acientific understanding of
the structure and properties of matter in the
condensed etate, Impertant areas of in-
vestigation included physical mefallurgy and
ceramics, and solid state physics,

Fusion power Tesearch seel-
ing to determine the pos-
gibillty of obtaining encrgy
from controlled thermonu-
clear fesion or the joining
of the nnmclei of light ale-
ments acconnted for 10%
of physieal research pro-
gram costs in flacal yesr
1965, The energy of the aun
is an example of such fu-
gion. BSuceaseful fosion
power would mean an in-
exhaustible fue] supply (hy-
drogen from the asa), and
' there wouid be no problem
of disposing of radicactive
wagtes, A prerequivite of
fusion power ie the deval-
opment of mesans to produce
and confine eaficiently hot,
dense jonized pas, The cost
of fusion power research in
fises]l year 1966 was $22.4
million compared with $22.9
million in fiacal 1964,




PEACEFUL USES FOR NUCLEAR EXPLOSIVES (PLOWSHARE}

The cost of the plowshare program,
which provides for the research, de-
velopment and testing necesaary to
develop and domonstrate peaceful
uses for noclear explosives, amounted
to more than $12 million in fiscal
yeatr 1965,

During fiscal year 1966 the AEC con-
duacted field events desighed to ad-
vance nuclear excavation technology
to the point where massive excavation
projects can be safely accomplished.
Examples of suck projects might be
the conatruction of a sea level canal
across the Central Amerfcan isthmus,
aqueducta and harbors, or mountain
pasasges for highways and raeilroads.
Other engineering applicationa in-
volved completely contained under-
ground nuclear explosions to exploit
natura! resoarces. Just prior to the

fiscal year end the AEC received its Mo rolta In Fanama wiswan Jrom Tha Enst. The Sisard Morti
first forma! propogsl from industry o i e oal peantly mentionad rauten for 4 nesr
fur.a joint underground nuclear ex- Toa pitomssh shews 3 nudewr explosive cana! digging teck;
periment, hliﬂ».‘taﬂ)ﬂf mlni"'m mu::n:m: r:m ::Idt ‘:u:imn:: uf:.-n o
' A . . mﬂnunr.:'m-llm canal, Much uI'TI:l rITﬂ :;:h 1:: du'ln:'lmlu;
n the sctenfific applications portion the technique I beng performad by the Lawrepes Redlstion
i the program sn experimemt pre- Lesoratory-
sented clear evidence that nuclear ex- Flseal Year
rosives can be uged to produce new AREAS OF RESEARCH 6 | 1964
sofopes, and even new elements, fin thousands)
hrough maltiple neutron capture, AppHestions
Tollow-up experiments ars planned. Engineering. ... .. <o #8160 | # 8,301
Belentifie . .. ... .. ... 2,30 1,ME
Total applicationa. .. .. .. b, 5il 8,076
General rmcarch and devalopment . 8,775 5,845
Totl... .. ....| ¥i2,816 | $18,921
s
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BIOLOGY AND MEDICINE RESEARCH

The plcture lbmm shews a scaan device slmitar 1o thoea

d 1 biclogy wnd Th
nwlnp:-:o I: B fumber o glkaiow mplln-tﬁu'"m i

The ABEC invested $34.4 millicn in fizcal
yepr 1966, $7 million more than in the
previons fiscal year, toward the hiolog-
ical, medieal and environmental re-
search program goal of developing the
acientiflc knowledge needed to under-
stand fully the hiclogical effecta that
may be produced by the use of nuclear
energy., Emphasis is pleced on over-
coming the hazards involved while at the
same time utilizing the great potemtial
of radiation as a tool for learning more
about the nature of life processes.

As B result of ABC sopported cancer
research, radiation is being used in com-
bating some forms of levkemia with
encouraging resulta, A procedure was
developed whereby a patient's bleod is
drawn off through plastic tubing past a
radiation source where the malignant
cells are destroyed. (The malignant cells
appear to be very sensitive to radiation
and are more easily destroyed* while
other celiz in the blood appear ic be
more resistant.) The treated blood is
then returned {o the patient.

Finzel Year
AREAS OF BIOMEDIC AL RESEARCH IWE_.J 1564

{in thousanda)
Somatie effects of madiation. . ... ..., ... L. L e | BERLASE 22,000
Environnental radiation sludles. . ... ... ... L. 18,521 15,315
Molecnlar and celluler loval studias, 14,478 14,212
Ceneor researeh ., .. o o 5,722 5,788
Radiation genetics. . e Coee 4,506 6,09
Mmlﬂg‘iulludhml‘thphyﬂmandmmﬁm ............ e . &, 57 008
Combating detrimentel afects of radietion. ..., . . ..... Coreriie e 2,626 2,820
Nudmranmmmnaeﬁemmtdim. e s . 2,060 1,546
Chemical toxicitr, | . . e i e e e e e 7ot 7i8
Sdactedhmdie:ll.llpplm.tmu e et ek e e e e e 1,600 1,578
Tetal. ... $84,427 77,952

Ly o
L] - L HOHUOHT

N Y muu.mm.wmumhmummmn

i ! bi-wadics] miaparch. A majer wivpnis bos been s Sovelopmant o

dvtim copuble of physhally sepersting blalegkal clls ocarding fa shalr
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‘BIOLOGY AND MEDICINE RESEARCEH

In studies of the effecta of
radiation in living organisms,
attempis are being made to
japlate the virug responeibla
for transmission of lenkemia
in miee. The irradiation of
mice has been shown to be
reapongible for releasing the
virus that may be the cyuse of
lenkemia. Virus-like particles
have been found in mics renred
in a germ-free enviromwment.
This suggests that the Ienke-
mia viras may bz scquired
during emhryonic stages rath-
or than through later environ-
mental contact.

In gther biolpgical experi-
ments tumors of the blood-
Torming organs of laboratory
animals are indicated to be of
glgnificance in evaluating the
hazard of radicactive stron-
tinm 90.

Work has been carried out
which shows that some or-
ganic cells coatain a repair
mechaniam that overcomes
ultraviolet light damame to
the substance carrying genetic
information to the next cell
generation. This repair work
is attribuied to enzymes--one
of whichk has now been iso-
lated and purified to 8 degres
never before accomplizhed.

Research hag been conducted
o show the effectz of radia.
tion on life in ponda, The
results have indieated that
moet of the radioactivity
settles {nto the hottom s=edi-
ment while mueh =smaller
amounts are talzen up by plant
and animal life.
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RESEARCH ON FOOD PRESERVATION

he AEC ig conducting resenrch to establish the feasibility of
xtending the refrigerated storage life of selected marine prod-
ets and fruita by radiation pastewrization. This process can
leo reduce tranaportation spoilage and lengthen the marketing

clty B, Y
ndicats |
el - o Rl e N o -

wriod for these snd other foods.

AREAS OF Fuscal Yoar
EESEARCH 1965 | 1964
(in thouzandn)
Eadntion techaology $1,145 1,022
Wholesomeness* v | 428
Total 51,6506 ¥1.461

* Pawfortal iy purt off tha bislogy woied medieine program

[T

- o kWD M

»

-

The purpose of the tectopes development program
in to condnet resesych and to develop and demon-
strate applications of isotopes and radiation tech-
nology. The costy for fisen] yenr 19656 were $9.9
million,

Fiacnl Yaar
AREAS OF RESEARCH 965 | 1964
{in thovsandy)

Isotopic power sud heat soante $2,807 #2.586

Process radwton development 1,917 1,882
Radioisotope productiop snd sep-

arationgs 1,567 T, B0z

Radiotectope technelogy 2 817 1,438
Radistion tachnolopy on proserva-

tion of foods 1,145 1,023

Total 9, 868 §8,621




EDUCATION AND TRAINING

The education and frzining
program 3 designed to im-
prove the quality and guantity
of geientific and engineering
menpower available for the
nuelear flelds, Assistance is
provided to both individuals
and inetitutions and includes
fellowships and trainesshipsa;
financial grants to schools for
the purchase of nuclear lob-
orstory eguipment; the con-
ducting of specialized courges
and faculty {raining inati-
tutes; and aesietance fo ecol-
lepoa and universities In ea-
tablishing nuclear curricnla,
The fizcal vear 1985 copts for
the program were 30.5 mil-
Hon.

Rloted
atrm':tlu rahnratnnr lnsim:linﬂ
r"h] Idran's toure of abormic
qw Incilithan, and visHors wew
I"E aomie sndngy  musen e

e Fiseal Year
TYPES OF ASSISTANCE %5 | T
(in thonsands)
Training coarzes at ARG jocatlopa. | Cieer ieieiaeee] B 2048 | ¥ 2,628
: FmﬂirimtlmtﬂandumhrﬁlﬂﬂIahnmturympmhun e il o 533 o 4TL
Gmntatumllaumandunivmsiﬁmfnrthnpu.mhuanfaq'lﬂpmmt 1,598 1,518
Fenumhlpaandtraiumhps Ceoe e 2,691 1,878
{ther coata. . Elﬂ 826
Total cout . e mermrea e e e . ‘.Hiaﬂ P 221
Wa.herufuaeuhurgu e e e e e B85 738
Total ammimtensa . ... ... ... .. ... .. . .. . 00 0 oo $19,.568 8,957
1 LI paLmm (T3
HSHLIGHY " w
6 I’
A gl pregmn, fraineeakips in nudenr angingsring, war gormd In f1on b r—p +
yamr 194, Appreximaialy 50 dralness will snber ombveriiies in Sephem- ] ‘
bar 19565, ’ 2
' 8
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major portion of AEC research and development Is conducted in government-owned
wratories, On June B0, 1965, the inveatment in major laboretories was $1.6 billion. The
EC's investment in research facHities totzled $2.4 billion. These facilities include research
sctors, particle accelerators, general laboratory buildings, equipment and research devicee.
1 research and development work conducted in AEC-owned laboratories includea civilian
actor design and development, research im the physical and life sciences, puclear weapons
velopment, peacefol applicetions for nuclear exploeives, and research to improve nuelear
aterials, procesaes, and technigues.

'F

.

Los Alwmos Scientiflc Laboratory in tha Jemez Moumtzins in northemn New Meaxico,

he ten laboratoriea lated helow are the prinecipal AEC-owned research centers. The operating
wale of these labaratories topether with the coste ineurred at other ARC-owned inatallations
ad the cost of the work performed in facilities owmed hy universities, indystrial, and other
rivately-owned organizations are included in the costs of the various research aress shown
woughout this report.

Cost of Cotn- Qperating Contn
LABORATORIES Peted Plank Fiscal Yoar
Fune 30, 1965 1965 | 1844
{in thousands}

Ames Research Lahoratory.................. ..... $ 13,282 § 7,864 $ &7
Argonne Mational Laboratory!. . .. et e 272,311 7,942 0,868
Bettis Atomie Power Laboratory!. . _..... ......... 128 575 62,599 72,124
Brookhaven National Laboratory. ... ........ .. .. 188 252 52,703 47 689
Knolls Atomic Power Laboratory?. . ................ 137,191 51,781 54,224
Lawronee Radiation Leboratory®. . ... ....... .. ... 253,143 151,684 154,997
Los Alamos Seiantifie Laboratory®. ....... ......... 211,584 97 588 96 838
Oak Ridge National Laboratory .. ......... ....... 237,541 78 668 74,819
Pacific Northwest Laboratory?. . ....... ... ..., .. 82,458 28,088 26,261
Savannah River Laboeratery.... ............ .... . 61,240 L5, 246 16,893

Inctudes farilitios at WRTE, Tduho.
Ineludes faeltitles 2t Motcnry, Nevada,
'Prior to Jaouary 1, 1965 this facility was lknown as Henford Laboratory.




INTERNATIONAL ACTIVITIES

The Atomic Energy Commission’s international program ineludes the auppl,:,ringuf nuclear ma-
terials for veactors and for use in medicine, agricutture, industry and basic researuh._. the ex-
change of technical information, and cooperative reacarch and development activities with

other nations and international prganizations.

Unhnd Stwies for das
oontryctian, The AEC wil sell-the arriched urankum fus for the

LA

MAJOR ITEMS BUPFORTED BY Fiacal Year
FONDES APPROPRIATED TO ARC a5
{ln thoussnds)
Joint Euratotn research and development 24 455
Cooparation with Cansda ib ressareh om
baaxy widor retetors 624
Advizory and conmaltant serviess 55

* For pimogred apd Sredopment performed demesoeally as the T B, sbars In
Hptalve progr.

Figcal year 1366 was marked by in-.
creased intermational interest in the
development of nuclear power. Im-
creased menufacturing experience, re-
dactions in the capital costs of nuclear
panta and the passage of legislation
permitiing the toll enrichment of nu-
clear fuels have improved the porition
of the United States as a marketer of
reactors and muclesr fuels and ma-
terials to other nations. Eleven power
reactors completed or under construc-
tion in other countries, and five more
in the planning stages, will provide a
cumulative power rating of 2,878
electrical megewatts abroad in re-
actors Tueled with TU.S.-zsupplied em-
riched uraniam.

The ARC has completed arrangements
to aell up to 414.6 kilograms of plu-
tonium to the Ewuropesn Atomic
Energy Community (EURATOM), at
a priee of approximately $17 million,
for the Community’s fast reactor
program, smi to provide enriched
aranium of approximately equal value
oh short-term leass with purchase

option.

Deferred payment gales contracts
hiave been negotiated for the fueling
of four enriched weanium reactors
abroad. These contracts cover pariods
of 20 to 256 years and provide for a
ton-yenr deferral of payment on
invenfory.

MATERIALS AVAILABLE TCG FOREIGN Noclear | Besvy } Isctopes | Total
COUNTRIES Materials |  Watar
[ millions}
Bnles during fiscal year 1965 §6.1 $3.9 3.5 $10.3
Value of materials hald by forelgn governments under
long-term eredit arangements D0k, 0 20.0
Value of materials leased at Junc 30, 1965 342 91 3 43 .6




Bevente from asler of materials and
aerviceg for fiscal year 1965 amounted
to $24.2 million as compared with
5154 million for fscal year 1964,
Forelgn sales during the year
amoutited to $153.7 million, more than
dowble the $6.9 milkion for fiscal year
1384, The table shows the major
gources of income,

PFréshdint  Johmeon llll'lld the bHl on
A 26, 1504, muthorix Wt
ip af spapisl nuornl?‘ﬁ'lmﬂus.“

? Finon! Yoay
MAJOR 20URCES OF INCOME 1985 ] 1984

{in thousmnds)
Swmannﬂapmiluudmmteﬂala U S 4 1Y § 5,183
Heavy water. Ciies e e e e e £, 08T 1,588
Radmmotupu e e e e e e e e e e e e 1,577 1,519*
ﬂtharmaterlnls 2,908 1,185
Total. ... ... . .......... T T T 1 L1y L 215, 400

FInclodes k276 thousand for patknging nod hawdling Ip 1886 and FEAT thowsted in 1564

- b .

i " MATERIALS LEASED

Materiale on lengse with licensess and foralgm govarnments increased to $175.0 million at June
30, 1966 from $132.2 million at June 30, 1964. The amounts represent the established value of
Be materials. The following table compares the value of materials leazed by typa of organ-
gationa at June 30, 1965 and 1964, It alao shows the value of snch material that was subjact
0 use chargee and the value of material that was exempt from use charges. Tlse charges
wmrned in 1965 were $3.8 miilion. Use charges waived during fiscal year 1965 were $3.2 mil-
jon,

Subject to 43{%, Use Exempt from Use
SOURCE AND SPECIAL Total ] cum’f% Charge
NUCLEAR MATERIALS AND
HEAVY WATER LEASED June 50 Jutie 30 Junc 3¢
1965 | 1954 1985 | 1964 1955 | 1964
(in thousands)

Domestic
Industrial organizations. .
Edueational and remugreh -it-
atitatjons, , |
Other Foderal Aganeies
Foreign eouptries

Toinl

$106,750 | % 50,857

19,053 16,145
8,628 2,438
48,645 31,964

55, 000 138,287
273 189

43,375 31,758

$171.985 F112.210

L T 7. 814

40,759 1,790

18 780 16,956
8,520 2,458
270 206

$75.¥H48 $61 403




Radioisotope sales In flacal yesr 1965 amounted to $1.6 million as compared to $1.8 million
for fiecal year 1964. Tha incresse was primarily due to increased demand for Cesinm-137,
Carbon=-14, Cobalt-63 and Polonium-—213. Howevar, thiz increass wasg partinlly offset by the
withdrawsal by the AEC from routine distribution of Caleium-45, Iron-58, Antimony-125,
Beleninm-75, Tin-112, Zine-66 and Strontium-856 during fiscal year 1986,

Quantity Dollars
RADIOISCTOPES Fincal year Fincal year
1966 [ I9dd 1965 | 1984
{curies) (In thousands)

Barfom-183. ... .. ... . ...l {*) {*} 3 18 3 B
Calcium-46. ... ...... ... ... .. ..., 2 a 25 41
CalelumA4T7. ... ..o i (¥ (*} A7 40
Carbon-14 be 43 201 196
Cegivm-187 ...... . ... .ol 35,740 oi,Te2 192 &
Chlorine-86 {*} * 16 24
Cobalt-60. ... . ... ... ... ... ... 207 567 130,824 152 89
Hydrogen-8 (Tritium).................... 118,584 112,430 128 125
lIodine-129. .............. ... 17+ gan 14 8
Todine-18Y . ........... ... e 81 178 14 40
Iron-69. ....... oo e 1 2 85 46
Krypion-85.. 5,971 4,682 86 &9
Mercury-208. 14 19 16 19
Nickel-68..... .. 3 2 19 15
Phosphorous32. . ... ... ... ... .. ...... 43 61 47 7
Polonjum-210. . ... ... ... ... ...l 5,028 8,200 136 83
Promethium-147. . ........... ... ..., 5,188 4,908 28 12
Strentium-89. ... ... ... ... ... 3 2 10 &
Strontium-$0 922 8,805 3 11
Sulphur85. . . 14 14 o] 16
Techtietium-93...... ..................0. i Al o2+ & 5
Thallium-204. .. ....... . oot innnnn. 2 1% 2 13
Xemom=138. ... ... ... ... i 236 9 (i
Other. .. ... ... e 319 324

Total. ... .........................L......... ool $1,601 31,279
*Lowws thap 1 curie

"In grarna.

1 addition, n fincal year 1965, quantities of radioiectopes produced and distributed for uese
vithin AEC were as follows: 1,180,000 curiea of Cobalt—-80 and 15000 curieas of Casium-13%.
"hese compare with 1,219,000 curias of Cobalt—60 and 224 000 curies of Ceslum-187 in fiseal

eqr 1964,




UNITEHW®D ST ATES AT O MIC

B AL A N C E

Cash on band and with contractors. . .. .............
Transfers from other agencies. .. .................. .

Fadetal agencies. . ...... e et ‘e

ther. ... e imaaaaa .
INVENTORIES

Source and nuoclear materials leased and at resaarch

inetallationg. . ... ..o e e

Special reactor materigls. .............. ... ..o

BT . .« vttt e e

ﬂtherspecmlmatenala ......
PLANT

Completed plant and equipment. . .. ... ... L.,

Less——Acoumilated depreciation. . ....... ...........

Construetion work in progrese. ... ... ... ... ..

24




Tt NERGEY COMMI1ISSION

-y

LIABILITIES
Aceounts payable and acerued expenses. .
Adwvances from other ageneies. . e e
Funds held forothers. . ... ........ .. ... ...._..
Acerued annual leave of AEC employees. ... ... ...,
Deferred eredita. . . ... .. ... .. ... ... ...

TOTAL LIABILITIES, .. ... ... ... ...........

AEC EQUITY, JULY 1.... ... ... innt

ADDITIONS
Funds appropriated—mnet., . c
Nonreimburgable tranefers from uther agenmm. .

DEDPUCTIONS
Net cost of operations—after special iterns. . ... ..
MNonoreimbursable transfers to other sgencies. .. ...
Funds returned to U8 Treasury. .. ........... ..

AEC EQUITY, JUNE 80.............................

TOTAL LIABILITIES AND AEC EQUITY.......

*The notas on the following page are an integral part of this statement,

8,257,501

2,624,566
13,585 |

2,688,000 L1}

2,541,249 &,
19,588 &
18 &

2,561,103 7
8,334,678 &

23.689,900 - ;"SS.M.S?# |




NOTES TO THE BALANCE SHEET

« The Balance Shect dose pot inclode o apsets:

a. Certain inventories for security reasons.

b. 64,751,316 troy ounces of =ilver loaned to AEC by the Treasurer of the United States for use
aa electrical conductors in plants. Of this amount, 280,500 troy ounces have been loat in usage
and are, therefore, hot returnable. Based on market gnotations at Juthe 30, 1985, the value of
the silver on loan was $33,723,000. The walue of silver loat and the coat of recovermg and
processing that on band and retumning it to the Treasury is estimated at $678,000.

¢. Plant and equipment on loan from other Federal Apenciea et June 30, 1965 amounting to
92,804,000,

d. Contested claims against others of $8,150.000.

. The Balauce Sheet does not Include Lo Habilltes:

a. Contingent lizbilities related to contracts for the supply of electric power and matural gas for
the Oak Ridge, Paducah and Portsmouth production facilities. If canesilation notice had been
given at June 30, 1985, the estimated lizhilites would have amounted to $219,871,000.

b, Contingent liabilities as guarantor of loans to the extent of $6,057,491.

¢. Contingent liabilities for claims agamat AEC of approximately $57,204,000.

d. Commitments for an estimated 52,700 tons of Uy}, at 80 extimated cost of $790,000,000 (see
page 2 for details).

e, Commitments under section 58 of the Atomic Energy Act of 19584, as amended, {or the sequisi-
tion of plutonium and uranfum enriched in the isotope 233, Estimated commitments of
$2,216,000 {or fiscal year 1966 are based upon projected guantities of plutonium and uranium
enriched in the isotope 233 to be produced by domestic licensees and delivered to AEC during
this period. There is ajso additional liability, difficult to estimate accurately at this time, for
purchase under section 58 of additional quantities of reactor-gproduced plutonivm and uranivm
etriched in the isotope 238 which may be delivered to the AEC in future yeara but prior to
Jarmary 1, 1971,

f. Cutstanding contracts, purchase orders and other eommitments of $1,073,000,000.




U, 8. ATOMIC ENERGCY COMMISSION

STATEMENT OF OPERATIONS

Production

Research and development
Development of nuclear reactors. . . ........ ..
Physical research. . .. .......................
Biology and medicine research...............
Peaceful application for nuclear explosives. . ...
Isotopes development. . ............. ... .....

| Community operations

Edueation and training. . ........................
AEC administrative expenses. . ..................
Security investigations. .........................
Other expenses. .. .......... ...
Otherincome. ................. .. ..o,

Net cost of operations*. .. ...................
Special ttems

Adjustments to costs of prior yea.ra—net .....

Transfers to inventories—net . . e

Net cost of operations—after special items* ...

FISCAL YEAR
1966 1954
(frt thousands)
$ 261,082 | & 326,338
571,301 836 366
763,128 504 588
1,595,511 1,767,302
536,876 581,181
236,980 215 682
34,417 77,3562
12,316 13,921
3 803 §,521
879,441 876,667
8,503 16,591
(5,841) (5,706)
3,562 4,885
28,615 14,251
(34,168} (15,400}
{6,5603) (1,148}
9,636 9,281
80,258 72,866
&,286 6,282
9,271 8,954
(7,514} (6,870)
2,509,798 2,789,008
91,814 (8,575)
(120,363) (24,011)
$2,541,249 | 82,711,472

*Tneludes depreciation of 3324 million in 1965 und $202 millivn in 1964,

————
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U.5. GOVERNMENT INVESTMENT

IN THE ATOMIC ENERGY PROGRAM FROM JUNE 1840 THROUGH JUNE 195

Appropriation Expendituren:
Mational Defense Research Couneit. . .....................
Office of Scientific Research and Developmient. . ... ........
War Department (including Manhattan Engineer Dhsatrict) . .

Atomic Energy Commission:
Fiscal Years Priorto 1856, .. .. .. .. iiiii i

Unexpended balance of funds in 11.8. Treasury June 30, 1965. . ..

Total funds eppropriated................. ... ...
Lesga:

Collections paid to U8, Treasury. . .
Property and services transferred to other Federal ag&nclea
withaut reimbursement, net of such transfers received from
ofther Federal agencies. .......... ... i inrannn ..

Cost of operations (inecloding deprecistion and obsolescence}
fiom June 1940 through June 30, 1966....... .. .. .......

AEC Equity at June 30, 1985 as shown on Balanee Sheet. . .. ...

(e millieus)
-1 N3
4.6
2,218.8
22884

[ T

MHMMMFMMH_E
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84,648.9

86,877.8

1,559.1

$8,486 .4
54.9
226.0
29,820.9

80,101.8

$ 8,834.6




PLANT AND EQUIPMENT

AEC-owned plant and equipment includes plants for the preparation of feed materials, gase-
wig diffoeion plants for the eeparation of the fissionable isotope wranium-28% from the stable
ectope vranium-238; reactors for the production of plutoniam, isotopes and other reactor
wodurts: facilities for the fabrication and testing of weapons; reactors for testing materials
ind equipment components; reactor protatypes; and research laboratories, Completed plant,
t cost, amounted to $8,470 million at June 30, 1965, an increase of $300 million over June
0, 1944,

"he estimated cost of plant under construetion and projects authorized but not started at
una 30, 1965, totalad $1,181 million. Costs ineurred through June 30, 1885 on plant under
onstruction amounted to $401 million, leaving the estiinated costs to be ineurred subsequent
¢ June 80, 1966 at $780 million. A major portion of this authorized plant expansion is for
onstruction of reactors and related facilities and of facilities to be uvsed in high energy
hysica research.

INVESTMENT IN PLANT AND EQURPMENT BY TYPE OF FACILITY

Jana 30, 1965
Arquisition Acoumylatad Net Investment
TYPE OF FACILITY Cost Depresiation Iz Flant
(. thoussndr)
PRODUCTION
Raw materials § 3,288 3 1,212 P 2,07
Feed materials 274,221 92,496 181,725
Gasecus diffusion planta 2,343,000 845,095 1,497,910
Alloy development plant 157 684 42,206 115,388
Production reactors and separation areas 1,814 515 711,379 1,108,136
Weapons production and atorage 648 B46 224,776 424 070
Heavy water 168,865 60,807 102,558
Other production facilitiea 89,118 28,826 30,292
Total Produetion 5,464 ,042 2 006,887 8,457,160
RESBEARCH AND DEVELOPMENT
Laboratories 1,360 378 466,004 895,284
Reactors 579,780 117,285 462 615
Acceletatars 300,104 61,397 248 707
Other research facllitics 129 941 85,505 94,346
Total Research 2,370,203 669 351 1,700 852
COMMUNITIES 77,688 30,131 47,657
GENERAL PURPOSE 668 ,429 208,124 360,305
33,470 862 | $2.914 493 5,555,860
CONSTRUCTION WORK IN PROGRESS 400 677
TOTAL 36,956 46

2




AEC PLANT AND EQUIPMENT BY LOCATION

(AT COST)
June 30, 1965
AUTHORIZED PLANT AND EGQUIFMENT
{in tedllions)
Eatimatad
IOCATION AND CONTRACTOR Construction [Cost to Goim-
Cotnpleted Work plete Con- Total
In Progresa | struction
Projeets':
CALIFORNIA
Lawrence Radiation Labotatory, University
of Califoraia
Berkeley.............coiviivnnnnnnnn $93.4 2 3.0 $11.8 $108.0
Livermore. ... ..o iiennnnnnras 151.7 8.1 49.8 209.1
Total.........cvv i vveeinrrnnns 245.1 11.1 30.9 817.1
Stanford University, Palo Alto
Linear electron aceelerator. .. ......... 26.8 59.2 48.0 114.0
Other research facilities. . ............ 3.9 N 8.0 12.8
Total..... ... ... cooueeiinan. 3.7 40.1 56.0 126.8
Research facilitics, Sandia Corporation,
Livermore. ... ... ... ... .. v, 19.9 K} 2.1 22.6
Medical rescarch fal:.ilinea, University of
California, Los Angeles. . ) 16 .1 1.7
Research faclitles, Cal:iom{a Institute uf
Technology, Pasadena. . .. ............. 2.2 2.0 4.2
Reactor and research fazcilities, Atomic In-
ternational Division, Nortk American
Aviation, Inc., Canoga Park—8anta
BUSADR. ... .. e, 4387 7.4 7.3 B84
Bio-Med research facilities, University of
California—Dawvis. . ... .............. 3.1 N | ] 4.1
Reactor Facilities, Aerojei-Greneral, San
Ramon. . ... ... .ouiiiinnininne., 9 3 1.2
Reactor Faﬂﬂltleﬂ. ﬁero;et—Genm‘al Bacra-
mento. . e B B
Total. . ... e e e 2.2 8.1 12.7 83.0
Total Californiz .. .... . ...... BB .0 ha.8 126 8 BRG. 3
COLORADO
Uranium handling, sampling and general
facilities, Lueius Pitkin, Ine., Grand
Junetion. .. ... .. . 4.1 A 4.2




AEC PLANT AND EQUIPMENT BY LOCATION

AUTHORIZED PLANT AND EQUIPMENT

fin millions)
Estimated
LAOCATION AND CONTRACTOR Construction pPCost to Comn-
Completey | Work | plets Con- Tatal
In Progreen | stynetlon
Projetts
COLORADO—Continued
Rocky Flata Plant, Dow Chemical Com-
pany, Boulder......................... $103.4 $ 8.5 $21.4 $138.2
University of Colorade, Boulder........... 1.4 | 1.6
Total Colorado.............. 108.9 8.5 21.6 189.0
CONNECTICUT
Pratt and Whitoey, Middletown. ......... 87.7 1.0 2.8 .0
Linear accelerator, Yale University, New
Haven.. . 4.6 2.8 2.2 9.1
Suhmanne real:tnr facihtlau, Gomhusunn
Enginecting, Inc,, Windsor............. 15.1 15.1
Tots! Connecticut. .......... 87.4 8.8 4.5 95.2
FLORIDA
Pinellas Hant, General Elecitic Gompan:.r,
Clearwater . . . . 16.1 N 3.8 19.%
[DAHO
Idaho Falls
National XReactor Teating Ststion,
Phillips Petrolemm Company
Chemical processing plant. . .... .. 86.6 1 .8 56.6
Waste storage facility. .. ... .. .. 7.8 T .9 9.4
Advanced test reactor. ... ... ... 2 41.9 9.9 52.0
Materials test veactor.. . ......... 15.0 .2 2 16.4
Engineering test reactor. ., .. 15.8 15.8
MTR-ETR iacilities. . ... .. ..... . 20.4 .1 Ny 211
Nuclear safety engineering test
facilities. ... ... _........... b.0 2.4 17.9 24.4
Reactor facilities. . . ........... .. 37.6 1.1 10.5 49.1
General facilities. .. ..... ... ... 51.0 2 3.8 56.0
Total...................... 208.3 46.7 43 .8 2088 8
‘Wastinghousa Elaetric Corporation
Large ship reactor. . ....... ..., 86.7 3 36.0
Bubmarine thermal reactor . . . .. 16.1 1.4 17.5
{ther research facilities. . . .. 15.9 1.9 4.8 2t.9
Total. . ... .. 677 3.4 4.3 Th.d




AEC PLANT AND EQUIPMENT BY LOCATION

AUTHORIZED FLANT AND EQUIFMENT

fiz millions}
Entimatsd
LOCATION AND CONTRACTOR Comstructian [Cogt to Com-
Cromplated Work pete Con- Total
o P :
Projectal 4
IDAHOQ-Continued
Reactor facilities, Argonne MNational Lab-
OTBLOTY . . . vt iaaee i n . $28.6 $17.8 $22.6 $64.0
Knolls Atomie Power Laboratory, Genaral
Electric Company . . . 19.8 5 2.8
Exparimental Beryllmm D:ude Reactnr
General Atomics. . 2.0 8.8 .B 11.8
Total. . ..o s 45.4 26.6 28.6 95.6
Totel Idaho. . .............. 321.4 T6.7T 1.7 469 .8
ILLINOIS
Argonne National Laboratory, University
of Chieago, Argonne. ........ .......... 2487 1856 6.1 544 .3
Argonne Cancer Research Hosmtal Iniver-
gity of Chicago, Chieage . . 6.3 .1 1.0 6.4
University of Tlinois, Urbana 2.3 1 1.2 8.8
Total Qlinois. ..... . ......... 268.3 18.7 TR.X 854.8
INDIAKA
Radiation Laboratory, Unwers]t;r of Notre
Dame, Notre Dame. . ] 2.4 4 2.R
IOWA
Resenrch facilities, Ames Research Labora-
tory, Ames. .. ....... ..ol 13.3 5.8 2.9 22.0
Iowa Ordnance Plant, Mason and Hanger,
Burlington........................... a7.% B 3.8 40.9
Total Towa,................ 5.6 6.1 | 6.2 82.0
KENTUCKY |
Padueah
Gaseons diffugion plant, Trion Carbide
Nuclear Company . ................ 156.0 .3 1.2 767.%
Feard materials plant, UUnion Carbide
Nuelear Company ... ... ........... 31.2 81.2
Total Kentueky.............| 787.2 .B 1.2 T88.9




AEC PLANT AND EQUIPMENT BY LOCATION

AUTHORIZED PLANT AND EQUIPMENT

(in mifloue}
Estimated
LOCATION AND OONTRACTOR Construction | Coat to Com
Complated Wark plabs Con- Tatal
In Progtess | atroston
ﬁulmi.!
MARYLAND
AEC Headquarters, Germantown. . ... .. .. $ 21.3 5 4 % 21.7
MASSACHUSETTS
Cambridge electron aeeelerator, Harvard
Univarsity, Cambridge. . . . ... __... ... 15.2 $ .2 4.0 2.4
Ressarch facilitiez, Edgerton, Germeshay-
pan & Grier, Ine,, Boston . . .. .. ... ... _. 17.2 B B.T 2.7
Resgareh facilities, Maszserhusatta Institute
of Technology, Cambridge. ... ....... ... 44 5.7 10.1
Total Masachusetts. . . ... . .. 39 .8 1.0 18.4 M.2
MINNESOTA
Linear aceelerator, Universit:.ruf Minnesota,
Minneapoliz. . } 1.9 238 1.2 5.5
Elk River Reactm' Rural Cmpemtwa
Power Associztion, Elk River. ... _...... 9.2 2.0 11.2
Total Minnesots. . .......... 11.1 2.3 3.8 15.7
MICHIGAN
Reasearch facilities, University of Michignn,
Amn Atbor. . ... ... el .G 1.1 .4 2.1
Research facilities, Michigan State Univer-
Bty, East Langing . .. .................. B .6
Total Michigan...... ... .. . 8 1.1 L.0 2.7
MISSOURI
Kansas City Plant, The Bendix Corpora-
tion, Kansan City. . 61.5 4.2 14.6 80.5
Feed materials plaat, Mallmekmdt Ghm
cal Works, Weldon Spring . . R 62.8 2 1.1 63.6
Total Missouri. .............| 124.1 4.4 15.6 144.1
NEBRASKA
Hallam Nuclear Power Farility, Consemers
Public Power District, Hallam. . . . . ..... 33.4 .6 84.0

3




AEC PLANT AND EQUIPMENT BY LOCATION

AUTHORIZED PLANT AND EQUIPMENT |
{in. milliong)
Estimated
LOCATICH AND CONTRACTOR Construction [Coat to Com-
Completed Work pletz Con- Totxl
In Progresa struction
Projocts'* o
NEVADA
Mercury:
Nevada Test Site, Eoynolds Electrieal
and Engineering Co., Ine.. . ... ..... g§i11.8 $2.2 £15.1 2132.6
Laboratory facilities, Lawrance Radia-
tion Laboratory. .. ... ............ 8.0 8.0
Total. . ... ... . ... ... .. ... 119.3 2.2 19.1 140.6
Jackass Flats:
Nuclear Rocket Davelopment Station,
Project Rover
Los Alamos Scientific Lab. ... ... 11.9 B 4.8 17.0
Pan Ameriean World Airways, Inc.. 30.8 19.5 7.7 BE7.8
Other research facilities. . ......... 1.8 1.4 1.8 4.8
Total . ..............0vett. 44.1 21.7 13.8 73.6
Las Vagas
Impravement of 1.8, Highway 95..... 4.0 - 1.5
Tonopah
Besaarch facilities, Sandia Corperation. 2.0 .6 1.4 11.0
Total . ... ..o veee 18.0 .G 1.9 15.6
Total Newada. .. ............ 176.4 24.5 34 .8 236.7
NEW JERSEY
Prineeton
Princeton-Pennsylvania proton acceler-
ator, Princeton University.,...... .. 27.8 1.9 5.8 85.0
Model C stellarator facilities, Princeton
University. .. ....o.ovvnviinennn, 24.2 1.7 25.9
Total .......................... 52.0 1.9 7.0 60.%
New Brunswick Laboratory, Atomie Energy
Commission, New Brunswick. . ) 2.0 8.0
Total New Jersey. .. ... ... 5.0 1.9 7.0 63.9
NEW MEXICO
Albuzguerque
Lovelace Foundation Laboratory . ... .. 8.5 G 4.4
Sandia Laboratory, Sandia Corporation 144 .6 4.7 34.5 183 .8




AEC PLANT AND EQUIPMENT BY LOCATION

AUTHORIZED PLANT AND EQUIPMENT
{in oflljons)
Eatimzted
LOOATION AND CONTRACTOR Conrtruction flost to Com-
Completed Work plete Con- Fotal
Iz Frogresa | elruction
Projectal t
NEW MEXICO—Continued
South Albuquerque Works, ACF In-
dustries, Inc.. . ] $88.56 3.1 $3.0 $87.6
TDhagnostie mrl:rnft aupport facﬂltma,
Kirtland AFB. . . ................. B 9
Total ... ... 182.8 5.8 ag.1 226.7
Los Alamos
Loa Alamos Seientific Laboratory, Uni-
vergity of California. . . . 185.7 16.7 38.1 254.5
Community and genura] mamtarnanua
facilities, The Zia Company . . . 145.8 2.4 10.4 166.6
Total..........................|] 8d48.5 18.1 49.6 411.1
Total New Mexico...........| 526.3 25.9 B7.8 837.8
NEW YORK
New York City
Gumputmg and other research Tacil-
ities, New York Universiiy. . . 1.0 i | 1.1
Accelorator and  research tamlmes,
Columbia University. .. ............ 3.9 A 4,1
Heaith and Rafety Laboratory, Atomic
Energy Commisgsion. .. .......... .. 1.8 B 2.1
Total . ........cvvi 6.7 .G 7.3
Brookhaven Mational Laboratory, Asso-
ciated Universities, Inc., Upton., _ ... ... 188.2 i7.1 46.8 252.1
Boron plant, Page Airways, Inc., Niagara
Falls. . . 7.1 .1 7.2
Rezearch Lab-uratur}r. Um‘mmt:.r oi Ronh .
ester, Rochester . . . 6.3 W1 2 8.6
Krnolls Atomic iner Imbumtury, Gsnera]
Electric Company, Schenectady and West
1% 1 7« 117.4 1.2 10.3 128.5
Fue! and canning preparation aress, Syl-
vania Electric Products, Inc,, Hicksville . 2.8 2.8
Aceelerator facility, Rensselaer Polytechnic
Institute, Troy. ... ... ... oot 2.4 3 2.9
Total. . .. 324.2 18.4 5.7 40 .8
Total New York., ... ... .. 3309 15.4 hE.3 . 407 .6




AEC PLANT AND EQUIPMENT BY LOCATION

AUTHORIZED FLANT AND EQUIFMENT

(in millicns)
Estimaisd
LOCATION AND CONTRACTOR Construetion |Coat to Com-
Complated Wok pleta Con- Total
In Progress | struetion
Projectat
OHIO
Eesearch facilities, General Electrie Com-
pany, Cineinnati, . : |8 8.8 $ .1 3 918 98
Gaseous diffmsion plant., Goodyear Atomm
Corporation, Portsmeouth. . .......... ... T63 .8 .9 2.4 T66.6
Feod materiala p]ant National Lead Com-
pany, Fernald .. 118.4 B 1.8 121.0
Mound lahumtur:.r Munsantu Ghemmal
Company, Miamisburg. .. ... ... .. ... 45.8 4.1 18.2 83.1
Piqua nuclear power facility, City of Piqua,
Piqua....... ... .. oo 89 1.2 10.1
Ford materiala fm:ilitf, Reactive Metnla,
Ine., Ashtabula. 1.5 .1 N | 1.8
Total Ohio. . ............... o946 8 6.0 19.6 972.4
PENNSYLVANIA
Bettiz Atomie Power Laboratory, Weating-
house Elertric Corporation, Pitisburgh. . 80.8 9.8 10.3 8D.4
Acealerator and research facilitics, Carnegie
Inetitute of Technology, Pittsburgh.. ... L.5 1.5
Shippingport Atomic Power Station, Du-
yjussne Light Company, Shippingport. . 47.3 6.1 1.8 b5.2
Astro Nueleat Laboratory, Weatlnghcruae
Electric Corporation, Large. ... ........ 3.0 N 2.1 6.7
Total Pennaylvania.......... 112.6 I 15.0 15.2 142.8
S0UTH CAROLINA
Savannah River Plant, E. 1. dulont de
Nemours and Co., Ine., Alken
Produetion remborand separation facil-
1 S 899.6 0.0 16.8 $21.4
Feed materials production facilities. . .. 20.7 .G .3 30.6
Heavy water production facilitics. ... .. 163 .4 .3 163.7
Works laboratory, ... ... _._....... 81.2 1.3 1.1 5.6
Genetal facilities. . ......... ..., .| 166.3 2.5 7.6 176.4
Total Bouth Carolina. . ....... 1,820.2 9.7 25.8 .355.7
TENNESSEE
Oak Ridge
Research Labworatory, Oak Rldge Insti-
tute of Nuclear Studies. . ; . 4.8 L 4 5.3




AEC PLANT AND EQUIPMENT BY LOCATION

AUTHORIZED FLANT AND EQUIPMENT

fin millions)
Estimatad
LOCATTION AND CONTRACTOR Construetion Cost to Tom-
Completad Work plote Con- Total
In Frogrees | gtruction
Projecta' 4
TENNESSEE—Continued
Osk Ridge
Agriculture Research Leborntory and
Farm, University of Tenneseee... .. .|¥ 2.2 F .1 $ 6 |3 3.0
Experrment:nl Gas Cooled Reacter,
TVA.. . . 2.8 B4.5 2.8 50.9
Onk Radge mmeous ‘diffusion pianh
Union Carbide Nuelear Company...] 880.4 1.9 4.8 B37.1
Y-12 Plant, Union Carbide Nuclear
COMPANY .- e oereee 8882 6.8 12.2 | 407.2
Ouk Ridge National Laboratory, Union
Carbide Nuclear Company. .. ...... 237.5 17.3 39.1 24.9
Service facilities. . .. - . e . 10.5 .6 11.1
Total. . ... 1,4’1’3.3 80.7 0.5 | 1,617.5
Clarksville feellity, Mason and Hanger,
Clarkaville. .. .......ccoviiiiiiieets 2.8 2.3
Total Tennesmee ] 1,478.% 80.7 €0.5 11,6198
TEXAS |
Pantex Plant, Mason and Hanger, Amarillo. 45.2 1.2 3.8 5.1
Medina facility, Mason and Hanger, S8an
Antonio. . . ... L L. 15.0 16.0
Besearch facility, Riee University, Houston . 1.5 1.5
Total Texas. .. ..... ........ 66.7 1.3 3.6 T1.6
UTAH
Monticeto
Uraniam ore processing plamt Lugjus
Pitkin, Inc... .. B .8
WASHINGTON
Richland
Hanford Works, {General Electric Co.
Production reactor faecilities. . T15.7 % 5.1 $11.8 132.6
Beparation fanilities . 200.2 4.0 12.6 216.8
Faed materiala pmduutmn tachities. 21.5 1.2 R 23.8
General facilities. . ...... .. ...... .. 118.4 1.8 3.1 123.3
Total ... .. 1,055.8 12.1 28.1 |1,086.0

it




AEC PLANT AND EQUIPMENT BY LOCATION

AUTHORIZED PLANT AND EQUIFMENT

tin millons)
: Bt 3
LOCATION AND CONTRACTOR Comstruction (Coat to Com-
Completed |  Work plets Con- Tutal
In Progresz | giruction
Projecis'*
WASHINGTON—Continued \
Pacifie Northwest Laboratory, Battelle
Memorial Inatitnte. .. . ...... .. ..... 825 $5.9 $R.6 3101.0
Total Washington. ... .. ..... 1,138 .8 22.0 86.7 1.,197.0
WEST VIRGINIA
Huntington pilat plant, International Nickel
Company, Huntington. . ............... 4.9 4.9
WISCONSIN
Begearch facilities, Univeraity of Wiseonsin,
Madison. .. ..............ccoiiiiinnn. 1.2 1 1.8
LaCrosse boiling water reactor, Genoa . .. .. T8 2.7 11.56
Total Wisconzin............. 1.2 T.8 3.8 12.8
PUERTO RICO
Puerto Rico Nuclear Center, Univeraity of
Puerto Rico, Maysguez. . .............. 5.8 .6 5.8
Boiling nuoclear super heat reactor, Pumta
Higuers..............c.coveueoinn. 10.1 2.7 B 13.46
Total Puerto Rico. ... ... . ... 5.4 2.9 1.8 19.4
JAPAN
Besearch facilities, Mational Amdemy of
Smeme, Hiroshirma. . . 2.6 .1 .3 3.0
ALL OTHER
N.S. Savannah....... . ... ............. 26.2 1.4 27.6
Weapons storage facilities. . 28.7 28.7
Other. ... .. ... 35.5 2.8 73.0 11¢.8
Total Al Other, . . ... ... ... ... 85.4 2.3 4.4 1821
TOTAL . i e e |$2,470.4 $400.7 $780.0 1§9,651.1

UIneludes capital squipment.

* Ineludes “plant and capital equipment” authorized in Public Law 8032 approved June 2, 1965,
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1 addition to the activities of the AEC laboratorieg (shown on page 20), some of which are
ssrated for AEC by universities or associations of universities, the AEC had other contracts
ith 804 colleper or universitier for atomie energy work, The tahle below shows that the
wt of this work totaled about $108 million in fiscal year 1966 and identifies each univeraity

here coats in excess of $500,000 were ineurred.

Fincal Year 1965
S Rank by Dollar Tatal
COLLEGES aND UNIVEESITIES ¥ of Coata®

Coats Thewrred | (in thousands)

Brivwn Undversity . . o e e i) ¥ GG
Crliforoin Eastituts of Technology . . 11 o 4%
Celifornia, Univerity of . . 4 b, 4806
Californin, Thaivamity of, a.t Lau Antelau i1] 2,704
Camegie Institute of Technology. .. ........ . ... .. ... 17 1,762
Case Imstituts of Technology. .. ... ... ............ ., 25 1,039
Chicege, Toiverslty of. . ... ..o in o i e e 15 1,448
Coloradoe, Univermitg el ... ... ... ... ... .. _..._. 11 T2
CnhlmhlaUnlwmmr.,,.,...,.................,...... b 4,04t
Cornell Utiveraity. . . 2 1,882
Pruke Tnbremsity . . 20 Tag
Fhridnsmtel]nlvﬂmty 27 BB
Harvard University. .. | 0,236
lﬂlnaialmﬂt‘ubauf'l‘mhnnloqf as G20
. Minoie, Univemity of . . T 4, B1%
JnhmHuphnsUniwmw 25 are
Maryland, University of 2 1,001
Muemachmetta Instituto ai‘ Tuehmlngy 2 T, 25
Michigan State Tnivetsity, E] 718
Michigan, Tabversbty of . . ... ... cce e 12 2,125
Minnesota, Universir ot ... ... ... . ... .. ... i 1,487
HaanrkUnlﬁt‘alt}'....,...... 16 2,189
Notre Dema, University of . . L 1,201
Ohio Stats Unfveraity ., il B1d
Peanmyvlvanie State Un.fversitar a4 [ih
Penneylvania, University of 13 2,181
Prinmnl}niwraihl.,......... e 1 15,786
Puerte Rlco, University of .. 14 2,167
Purdua Univepsity .. 2 1,868
Remgneleer Pﬁhrbeahmn Inmtnts 24 1,162
Riee University . ... ... ... .. . .. ... .. L1 (1)
Rochester, University of, . g 4,501
Somthern Californdh, Umvmts'nf......... . i peg
Stanford University . ; a7 617
Tonnemes, Uaivemity of . ........ .0 oooerienns, 20 1,885
Tma,Umvemitynf e 752
Wtah, University of .. it Bik
Vlru:ml.,Umﬂm.iard a8 6%
Washington, Umveﬁiw-:f e e e 1€ 1,969
Wiseomgity, Universitv of ... _.._.... __. ... ...._....... 8 2, 220
Yale University. . .. e e e e aeeaa & 5,230
Orthes {Eﬂﬂmllege:urumvemtmal O 14,207
Total._, $107, 60%

* Tiwae tembn 2Eobude depreciplion ard jnelwde roodruetpon and rapilel squipment.
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ivate indastrisl orgenizations working under contract witk the AEC perform moet of
3 production and much of the vesearch and development work aceomplished by the AEC. In
8l vear 1965, the AEC's principal prime Industrial contractore accomplished work amounting
gome £1,766 million. The following teble lists the industrial, supply, production, and re-
irch and development contractors who ingorred costs exceeding five million dollars,

Fiseal Year 1965
Eank by Dollad Total
INDUSTRIAL QRGANIZATIONS Yohurne of Cogta®
Costs Incurred | {in thousands)
ACQF Industries, Ineorporated... . ... ...,... ... _........ 14 ¥ 2T.04T
Aarojot Geneeal Corporstion. .. . ___. ..., . ... .__, n 44 39%
ﬁmeriunMet‘.l]Glunat.Im. i £,505
Apneonds Company_ ... ... ... . ... .., ........, 25 12,084
Aflen Copporation . . ] >3 ,877
Atondes Inhermtlum.l Di‘mfon Hmth ﬁmﬂrimn Jh'ia-
tlon, B e -] 61.7T15
Bendix Corporation., . 4 104 035
Catulytie Gtrnatmcﬁnn Gompnmr ...................... iy | 1,521
Combuation Engioneering Corporatien. a5 £,457
Diyw Chemieal Company . . 12 88,078
Edgsrton, Gmnaahamm&t}r{arlm. 15 26,280
E. 1. duPont de Nemonw & Compaky. g A%, 7141
Fadnnl—Rldumek-ﬂquithrtnm....._......_..._. BT 5,850
Fluor Corporstion, Lid. . - £7 9,850
Geoeral Atornic Divirion, Gmerl.l D;rnlm.ma Gorp 26 10,004
Genpeal Blaetric Company. . . .. ... ... ... .. .....__, : | 196, 45%
Geodyvear Atommie Corporation. .. ............ ........ T 65,893
HEPergueon Co. .. ... ... ... ..ot ciiaine i & 0bs
Hohmaeer & Narver, Ime. ... ... ... ... 17 24 160
Homestake-Sapin Partiers ... ... ... _......._..... 22 18,186
Kermae Mudsar Fuels -Gorp—Karra-HtGae Ol Ip-
dustyies, Ine. . . 18 25,082
Haﬂinnkmdt.ﬂh.MIEIkas il # DB6
Mason & Hangor—Silas Muaon Gun:upany 20 1%, E82
Mines: Denvidopment, Tne—Susquehanna Bucrp a3 T80
Hﬂnmn‘hul?mrd:ﬂnrp—ﬂumntuﬂummny 19 22,185
Matitnal Lend Company . . 13 22,287
Pm.&mmmnWorIdArrwm,Inc 24 15,887
Petrotornies Company _ . ag 5,789
Phillips Fetroleum ﬂmupamr 11 40,267
Prait & Whitney Aireraft Divhionannlted Alﬂ:ul't
Corporathon . | e 21 19,025
RewmldsElaetrlmldemmgﬂmnmmr,Im ...... 5 P 820
Sandia Corp.—Western Electric Compmy, Ine. ... ... b 217,919
Union Carbide Corporation. . S 1 218,140
Umtad'ﬂudﬂr{:nrpomﬁuu 28 16,952
Utah Construction & Miniog qupnmr 20 0,491
Western Nuclear, Ine. e 2B 8, Tis
WutlnthouuaElectﬂchpuminn C e e L] a1, (8%
Cther . o 166, 542
Totzl. . . oo .. . .1 %1,786 257

* These eorts cxcludo depreciation apd ioelede corntrazilon and capital equizment,
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e following table showa the sosts incurred by the AEC in flecal year 1965, Allocations of
iata are made in sccordance with the physieal location of contractora and AEC offices bnt
o not neceszarily represent funds spent in those locations,

LOCATION Operationz ! | Plant and Capital Total
Egulpment
tin thousands)

Algbama......... ....... 3 128 $ 1 3 129
Aaska. ... ... ... .. 6 ¢ .. 45
Arizona B.o6g [ .......... 8 666
Arkesmsag, . ............. 1A L ... 1,290
California 275,561 4,723 850,274
Colorade. . .. 62,836 & 692 71,528
Connecticut. . 26,520 3,748 80,263
Delawara. . ............. 63 3 66
Dietriet of Colymbig_ ... 11,263 1,174 12,437
Florida. .. ... ... .._.. 16,903 1,787 18,650
Georgia. ........... ..... @62 962
Hawali {Including Pacific

Test Area) ... 21,673 | .......... 21,679
Ydatw.... ... ......__.. 61,821 27,621 B9 442
Minoi=. . . _............. 75,006 19,506 94 602
Indian=z . . i, T8h Th & RA0
Towm.... _............. 16,318 3,7 19,588
Kangas. . ........ ... ._.. 488 e 468
Eentueky. ... ...... .. .. 66,069 1,250 67,828
Lowisiana .. ... ....... B0 C 350
Mame.... _............. 271 | ... &n
Maryland. . ... .. ...... B9 243 216 39 459
Massachusetts 25,108 68,013 31,121
Michigan..... .. 3,988 807 4 B
Minnesota. ...... 3,72 30 8 BO2
Missigsippi. . ............ 149 1449
Miszouri. .. ... .. ... .. 118,187 &.,977 110,114
Montana. ... .. ... .. 2| L 2R
Nebraska. . ......_.._.. 1,456 411 1 .867
Nevada. ... ............ 146,006 28,455 174,541
New Hampehire. . ..... .. 108 108
NewJergey............. 15,351 2,596 18,947
New Mexieo. . .......... 379,043 50,979 480 022
New York...... ... ..... 102,492 23,803 125 885
North Carolina_. . ... ... 1,302 1BE 1,457
Narth Dakota......... .. 19 19
Ohbic. .................. 121 800 8,834 130,724
Oldahoma C 185 A 126
Oregon............. .. .. 681 | .......... 681
Penneylvania. . .... ... .. B9 227 8,714 97,841
Puerio Biea .. 2,673 1,760 4,433

Hoea footnate gt ond of table.

11
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L. . GEOGRAPHICAL LOCATIONS .

LOCATION Operations ' | Plant and Capltal Total
Equipment
(in thousanda)

RhedeIsland. .......... - 3 870 ] 670
South Carolima..... . .... ] 448 $ 10,845 92,204
South Dakota........... 4 81T e e 4 817
Tennessae. .. .......,... 214 715 40,497 255,212
Tegas. .. ... .. .uoovon... 12 921 4 321 17,242
Uesh. . ... ... ..... 26,537 yil 26 607
Vermoant. .. ........._... 27 18 45
Virginia. . .............. 2838 | ... 2 689
Washington. ............ 135,278 21.020 156,298
Wesat Virginia. . ......... s | . 175
Wiseconsin. . ............. g, 800 4 606 E.416
Wyommng............... 4,857 | .......... 84,057
Foraign Coyntriea. 88,308 330 88,735

TOTALS. . ... ... 32,294,937 3868915 | $2,658 852




TEN - YEAR

SUMMARY
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il. 5. ATOMIC E!EIIG\' COMMISSION TEN-

{DOLLARS 1N
1864 1 1960 1962

Cost of operations. . . ..._...... ..... $2.569,798 | $2,789,058 | 52,713,207 | 2,695,986
Procurement of raw materiais. . . . . 261,082 326,338 477,878 537,368
Production of nuclear materials. . . 571,301 636,366 || 652,426 638,583

Weapons development and fabri-
cation.. . | 768,128 804 , 598 696, 366 705,893
Deve]opment of nuclear resctors. . 535,875 561,191 607,343 433,150
Physical research. . 286,980 215,682 198,626 171,782
Biology and med:mne reaeareh 84 417 77,352 70,5623 62,782
Community operstions—net 3,562 4 R85 4 958 4,482
Administrative expenses. .. 80,258 72,866 67,068 650,92

Miseellanecus expenses m:u:l in-
come—het. ... ............... 33,195 89,780 37.624 31,409

FPlant construetion and equipment
eosts inewrred during the year. . .[ $871,518 $376,898 3408 ,114 8423 ,765

Total AEC assets excluding inventories
of certain produeta at June 30..... .. $8 689,900 | 38,642,874 | §2,589 665 | $7,803,222
Plant investment at June 30 (gross). . . .| $8,871,089 | $8 578,169 | $8,282 451 | $7,869,250
Produetion plants. . . ............ 5 464 042 | 5,497 362 | 5,447 496 | 5,344 528

Research and develupment faeil-
jtipeg. . e cooo.| 2,370,203 | 2,147,574 | 1,885,920 1 1,713,486
Other ... .. i £36,117 524 677 318,208 306,162

Plant construction in progress at
Juna30. ... ... ... ... 400,677 408 556 581 818 504,679
Funds appropristed-net. . .. ... ... .. .. $2,624 555 | $2,742 661 | $3,134 776 | $2,547,338
Operstions. . ... . ... .. ... . .. .. 2,261,566 | 2,347,861 | 2,872,081 ! 2,351,978
Plant snd capital equipment. . .. .. 263,000 400 , 000 262,745 195,360
Appropriation expenditures. ... ... ... $2.624 996 | $2,764 565 | $2,757.876 | §2,3056,T00
Employment at June 80..............| 188,912 186,620 185,278 126,623
. AEC employees_ ... ....... ... . ., 7.229 7,268 7,120 6,863
Operating contractor employees . .. 114 788 117,257 116.012 106, 39-1
Constraction contractor employecs. 11,800 12 085 18,146 13,366




EAR SUMMARY OF FINANCAL DATA

1DUSANDS)
1641 1840 1964 1958 15567 1954
32,612,909 $2.61% 143 $2,4596 648 $2,298 589 51,918 2568 $1,607,978
636,852 T16 607 699,996 596,891 897,813 275,946
782,624 T81.,243 718,247 750,178 762,815 750,972
512,817 505,448 491,981 443,536 857,183 280, 765
487,274 359,252 855,600 306,226 256,867 168,858
154,105 1532 445 112,318 87,719 €9 ,857 o6, 04%
53,566 43 878 42,781 35,958 38,148 29,849
§,463 7,080 9,892 11,162 8,897 §,954
67,709 51,197 50, 185 46,485 88,409 38,196
23,819 26,578 20,698 20,985 14,579 14 892
432 688 $331,516 $208 479 $280 744 317,022 $301 682
§7.802,395 | $7,689,386 $7,764, 770 $7.652,784 | $7,887,911 $7.368,272
$7,664 ,736 $7,844 751 §7,292 T84 $7.110,797 | 6,907,896 | $6,713,061
5,453 668 6,458,201 5,562,646 5,494 440 5,302,464 5,212,776
1,434,967 1,271,258 1,124,548 937 ,GBZ 792,638 768 468
318,403 28R, 608 865,838 407,529 411,582 499,798
462,788 826 689 249 757 271,146 311,217 247,024
$2,666,760 | $2.649,614 | $2,835,335 | $2.383,974 $1,B98, ToW) $834 227
2 456,210 2,887,114 2,386,406 2,225 470 1,740,400 1,146,400 =
210,550 262, 500 249,929 108,504 168 300 (312,173 %
$2,713 465 | $2,622,88% $2,541,181 32,267,960 $1,931,485 | $1,633 549
122 989 122,718 121,928 121,059 119,455 110,197
¢ ,B46 6,907 6,856 7,107 6,910 6,637
103,312 104,612 105,195 108,290 98,176 90, 238
12,330 11,199 9,878 10,662 14,369 13 322

neludrs: transfer to npepations of $57 5,100,000 appropriated 0 prior yoaes ac planl and eguipnont.

25
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