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FOREWORD 

was made during the first half of 1956 in every principal 

important step during this period toward development 
,ceful uses of atomic energy was the President’s announcement Th 

Of :brus-  that he was approving the recommendation of the Atomic 
i’F Commission to make available 40,000 kilograms of special 
DeW’ lear materials as required for fueling power and research reactors 

ome and abroad. PUG 
rt b pevelopment of nuclear power in the United States began to take 

Basic regulations for the new industry were issued. Private &ape. m s  and public power bodies entered on a new planning for power 
bE of different types. Three construction permits for power reac 

lwbm 
under the Power Demonstration Reactor Program, a first contract 

sM signed delineating the collaboration between Government and 
& d u r n  on design and construction of a power reactor. 

f i e  Atomic Energy Commission explored new reactor concepts for 
ducing economic electric power and continued to encourage experi- P 

private participation was invited in a number of additional proc- 
esses of atomic production. Applications for licenses to construct 
a d  operate atomic facilities continued to increase as did requests for 
8- to classified information useful to industry. 
h increasing volume of nonclassified and classified technical in- 

formation was made available to private individuals and companies 
through published reports and compilations and through seminars 
and visits by holders of access permits to Commission installations. 

The Commission continued its scrutiny of classification policy and 
classed material in its continuing program to make all possible in- 
formation on peaceful applications available in unclassified form while 
tightly guarding the security of information related to military uses. 

TO help alleviate the shortage of technical manpower, more aid in 
education and training was scheduled. 

The President’s Atoms for Peace program received enthusiastic and 
Kidening support abroad and at  home. New activities were reported 
h o s t  daily. 

The establishment of an International Atomic Energy Agency 
moved nearer with acceptance of a draft charter by a 12-nation spon- 
soring group and formulation of plans for a meeting of 87 nations to 
mnsider the charter. 

P O P  of the Nation’s atomic energy program. 

were issued. 

work by industry. 

m 
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,4dditional countries entered into or negotiated for  apeem 
cooperation with the United States in peaceful atomic energy pr . 

The excllanges of scientific and technical infornlation accele 
as more documentary materials were provided and the rate of 
by technical and governmental persollnel rap idb  increased. 

were expanded. 

atomic activities in friendly nations. 

materials reached new high levels. A11 plants authorized in the cBri- 
struction program of July 1952 were completed and are noa in 
operation. 

The Commission 
announced its future (1962-66) program for purchasing domestic paw 

materials. 
Weapons tests, two of which were open to representatives of th 

U. S. public news media and civil defense organizations, were heid 
a t  the Eniwetok Proving Ground in the Pacific. 

Work continued on design and construction of a growing famil! 
of military reactors. 

The broad programs of research, supporting and assisting all atomic 
development and promoting progress and improvements in the fie]& 
of industry, agriculture, and medicine, continued to make productive 
contributions. 

Research on controlled thermonuclear reactions continued, looking 
toward eventual control and use of the fusion reaction to pro&& 
power. 

t 
f Training and education ,programs for friendly foreign national, 

Business concerns of the United States supplied equipment 

The Atomic Energy Commission’s production of special nuclear t 
-. 

~ 

Total raw materials supply again increased. 

F ~ L  FOR POWER AND RESEARCH REACTORS 

On February 22,1956, a t  the recommendation of the Atomic Enerp 
Commission and with the Departments of State and Defense concur- 
ring, President Eisenhower announced that the Government ~ o u l d  
make available 40,000 kilograms of uranium 235-an amount of a ralue 
of a billion ciollars at the unit prices announced in 1955 at the Interna- 
tional Conference on the Peaceful Uses of Atomic Energy-to assist 
inchstrial power derelopment, and research xithin the United State 
and to enable friendly countries to develop the peaceful uses of atomic 
energy. In making the announcement, the President said, ‘’This 
action demonstrates the confidence of the United States in the possibili- 
ties of dereloping nuclear poxer for civilian uses. It is an earnest of 
our faith that the atom can be made a po-xerful instrument for the 
promotion of world peace.” 

1 Text of announcement in appendix 8. 

- , ~  , i  , .: .I F7-7 ,:-. .... , .. 
. . . . .  ... . . . . .  .. ... 
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p,&dential statement pointed out that, as additional projects 
ertaken by United States industry and by other nations, the uJld &’@. Energy Commission would recommend that additional SUP- 

WD1*‘ uclmr fuel be made available as became necessary. of gf the uranium 235 allocated, 20,000 kilograms will be for domestic 
liefly in power reactors, and 20,000 kilograms (in addition to  200 

allocated) for research and power reactors in cooperating 
The uranium will be distributed under conditions pre- 

@ allocation of 40 metric tons of the fissionable isotope, 
ilm 235-20 metric tons of it for use in other countries-means 

llranthe United States is potentially dedicating hundreds of metric ’*: of enriched reactor fuel for use in research and power reactors. 
@a ionable material allocated would support the start of nuclear 

rograms with a generating capacity of several millions of pser  P 

za statement issued simultaneously with the President’s announce- 
aairman Strauss described the action as “the most impor t a t  raent, 

toward peaceful uses of atomic energy since the passage of the *P Atomic Energy Act of 1954.” 
ne statement noted that the Commission nom was authorized ‘to 

sufEcient uranium 235 to meet the estimated requirements of 
private and public power groups in the United States which have 

wounced plans for constructing nuclear powerplants ; and could 
a q e r  in the affirmative the “top-priority question” being asked by 
friendly nations-whether the United States would make fuel available 

The research agreements for co- 
qeration r i t h  other nations embody a clause stating “the hope and 
qxtation that this initial agreement . . . kill  lead to the considera- 
tion of further cooperation extending to the design, construction, and 

The chairman’s statement added : “We are now embarking on pro- 
g m s  of aid in nuclear power- development, extending beyond ‘our 
?’erious programs of support of atomic energy research in the United 

tes and abroad. Under these programs we will provide uranium 
3j to support nuclear power development during the life of the 
A@ms issued under our civilian applications program at home and 
&expected life of apeed  power reactor projects abroad using o w  
5d.3 

iS yferiouslY 
@lixies* .bed by the Commission. 

Tbe p 

The@ 

electrical kilowatts. 

their nuclear power programs. 

operation of power-producing reactors.” -A 

ne 40,000 kilograms will not be distributed in any single year, but 
&de available over a period of years as needed. The terms and con- 

under which the 20,000 kilograms of uranium 235 will be made - 
‘Text of statement in appendix 8. 

5 
I ~. G;-;bl-l:, 1 “Ip 
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available to other countries will be provided in the separate 
for cooperation. Charges for sale or lease of uranium 235 
announced. 

Rill I#. 

EXPAKDING PEACEFUL USES OF ATOMIC ENERGY 

Development in the United Xtcctes 

The notable progress of the past 6 months toward designing, cos. 
structing and operating nuclear power reactors to generate wonom- 
ically competitive electricity in the United States included the falloaF 
ing : 

The Commission issued and put into effect basic regulations on in- 
dustrial development of power. 
The Commission issued the first construction permits for two 1 
power reactors, those of the Consolidated Edison Co., of New york 
md of the Commonwealth Edison CO. of Chicago. Both are to be 
built without financial assistance from the Government. ~ ~ ~ l i ~  
tions were received for licenses to construct 10 reactors of varjom 
types, including two for the generation of power. 
A fifth industrial combination-General Electric Co. and Pacibr 
Gas and Electric Co.-planned to build a small poFer reactor 
without Government assistance. It received a construction permit. 

The Commission contracted with the Yankee Atomic Electric CO, 
of Boston, Mass., to assist in developing a 134,000-kilowatt po\rer 
reactor. The company will bear the construction costs. The Corn- 
mission will contribute to research and development costs and will 
lend certain other assistance. This is the first contract to be entend 
into under the Power Demonstration Eeactor Propam.  
Six public and cooperative organizations and one university sub- 
mitted proposals to the Commission to build small power reactm 
under the Power Demonstration Reactor Program. 
The Cornmission undertook work on four additional concepts p 
tentially useful in power reactor design, making nine in all that 
were under study or to be constructed. 
Construction of the Shippingport, Pa., Pressurized Water Reactor, 
planned for operation in 1957, went ahead on schedule. This d 
be the first large nuclear electric generating station in this countF  
The Commission worked with Congress to  devise methods for Pm 
viding adequate public liability insurance for concerns vishin,d 
build power reactors. 

human diseast 
During this rt 
rules governill 
sion had reduc 
topes used don 
the 6 months, 
the total to 3. 
q o r t .  Trail 
P@=ons ahead 
of radioisotope 

The Commis 

' see Civilian AI: 
See D. 91 Eightc 
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rice that the Commission will pay to licensees for plutonium 
and for uranium 233 as metal or as uranyl nitrate, was The P 

met 7 
gs ced to holders of permits for access to classified information. 

dies leading to improved and more economical methods of sepa- 
fission products from spent reactor fuel elements, of radio- StU 

mting 
@tive waste disposal, and of possible commercial applications of 

h a t  mere carried on a t  several locations, and new findings 
nUC 
%ere made* 

&er, private and public organizations have indicated that Altos sre prepared to expend $358 million on power reactors. This 
the $313 million which the Government, under plans existing erceeds end of June 1956, would invest in experimental reactors and df i  mntributing to some privately built and operated demonstration in rs, Some $210 million is indicated as industry's investment in react0 ws reactors to which the Government will make no financial con- Po tribntio& Estimates were for investment by industry of $20 million 

ia &e Government's experimental nuclear power reactor program and 
d $ ~ 8  million in the Power Demonstration Reactor Program, The 
&vernment's outlay was estimated at  $236 million in the experimental 

m and $77 million in the demonstration program. The total 
h ~ i c a l  capacity envisioned by the plans for civilian nuclear power 
kFelopment as they stood in late June came to 1,182,000 kilowatts. 
nose which the Government would only license, not help finance, 
mdd total 673,000 kilowatts. 
It has been estimated that the use of radioisotopes for research p d  in 

rnious processes in industry and agriculture already is repaying the 
sation a dividend of several hundred millions a year. This dollar 
@re does not take into account the value to mankind of these sub- 
mces as scientific tools, diagnosis, treatment and scientific study of 
Buman diseases and their consequent alleviation of human misery. 
Dnring this reporting period to further the use of radioisotopes the 
des governing distribution were simplified.a Earlier, the Commis- 
$on had reduced by 80 percent the prices of reactor-produced radioiso- 
a p  used domestically for biomedical and agricultural research.* I n  
the 6 montls, 304 additional users applied for radioisotopes raising 
&e totill to 3,279. There were 5,875 shipments, including 369 for 
T'd. Training courses in handling radioisotopes, from which 2,500 

already have been graduated, continued to increase the benefits 
'ffmGoisotopes at  home and abroad. 
necommission moved ahead with the program for broadening pri. * P'tikpation in developing peaceful uses of atomic energy, and 

%e &Wan Application. 
'% p 91 Eighteenth Semiannual Report (July-December 1955). 

@loan 

__c_ 



XII FOREWORD 

encouraging increased performance of basic atomic e n e r a  
by private concerns. pr% 

A working group reviewed under terms of the latest DeclassiGcatior! 
n Guide more than 30,000 technical reports, determined that nearl~ 

11,000 could be removed from classification, and mope than 
, J r i  could be reduced in classification. Another revision of the D~~~~~~ 

fication Guide was initiated. 
To assure prompt publication and distribution of technic1 info-- 
tion, the Commission undertook special steps to compile, and & 
additional summaries of knowledge in various fields, individual rp. 
ports, data, and engineering drawings. The unclassified 
will be generally available ; the classified mill be availabl 
priate categories of private individuals and concerns authorized ta 
have access to classified papers for industrial purposes, A s ~ 6  
of seminars mas held and visits to Commission facllltles arrangd 
provide industry representatives with essential hformation, 

e to appro- 

. . .  

An additional 310 permits were issued during this reporting period 
for  private persons and companies to ha.ve access to Classified infa- 
mation useful for industrial purposes, raising to 912 the total of 
permits issued. 
The Commission invited private concerns to submit bids on maQ. 
nesium fluoride scrap generated at  feed materials plants, and pm 
vided industry v i th  additional information on vhich to base pm 
posals (due October 1956) for nianufacturing uranium feed for 
production plants. 
Private industry was invited to undertake chemical processing of 
spent fuel elements, to increase commercial production of light 
weight engineering materials for shielding, and to supply beryllium 
needs. A new expanded program for procurement of zirconinm 
from commercial sources was announced. 
The Commission announced that its facilities were open to d e a d  
individuals and concerns for experimental work when private fr- 
cilities were not available. 
The Commission assigned high priority to constructing the E@- 
neering Test Reactor a t  the National Testing Station in Idaho. 
The Westinghouse Electric Corp. announced plans to finance and 
build a testing reactor. 

The Commission‘s requests to private concerns for proposals to pm 
vide supplies or services for the atomic energy program serve thm 
main purposes (1) to avoid further expansion of some Governmeat* 
owned facilities; (2) to  increase the capacity of private industrid 
plants adapted to serving atomic energy programs; and (3) to heff 



enterprise to develop sources of supply for the expanding 

bot11 the industrial and the Federal programs for maintain- 
uIlited States leadership in atomic energy development is the 

a& training of more and better equipped scientists and 
A general shortage of technical manpower is the most 

mitkg factor in expanding scientific programs in the econ- 
e United States. While the attractions of careers in the 
mic energy fields may tend to minimize the effects of the 
this special area, the lack of scientific and engineering 
a considerably more serious obstacle for the future than 

w materials or money. Public attention has been d r a m  to 
facts in recent months by Government officials, including mem- 

.&@e and staff of the Commission. The Commission has undertaken 
gJ5 Elmsure of aid to teachers, schools and colleges. However, the 
& ;nitiatit‘e here must be taken by the educational system itself. 

W P  
E ne commission’s recent actions aim (1) to expand specialized 

sin& (I in nuclear energy technology for industrial and Government 
31 ,lofees . and a quota of foreign nationals, and (2) to assist colleges 
ir ed u,,iversities in establishing curricula and acquiring scientific 
e..5ipluent I t u  for use in nuclear science and engineering instruction and 
. I :belp educators interest high school students possessing the necessary 
3 8  

&lic atomic energy industry. 

t energetic action is essential. 

in studying for careers in science and engineering. 
m ,:fpd of panel study. I n  January 1956, the Panel on the Impact of 

peaceful Uses of Atomic Energy, appointed by the Joint Com- 
3iuee on Atomic Energy, filed its report with the Committee. The 

ong its findings, that the “Commissioners and the 
ation have reason to be proud of the Commission’s 

The Commission aided the Panel in its studies and welcomed its 
&errations and recommendations for further developing peaceful 
s of atomic energy. The Commission’s views on the findings and 
mmmendations of the Panel mere presented to the Joint Committee 
ahearins held late in February. The transcript of the hearings 
r~printed and is available to the Congress and the public. Earlier 
-February a t  a series of hearings the Commission presented to the 
k t  Committee its report of the growth, progress, and prospects, 
5 industrial development in various fields of atomic energy, par- 
-'his in the production of electrical pover with nuclear reactors, - 

an address before the Thomas Alva Edison Foundation Institute, 

kover, Chief, h’aval Reactors Branch, Reactor Development Divi- 
address before the Thomas Alra Edison Foundation Institute, h’ovember 22, In 
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- as required in Section 202 of the Atomic Energy Act of 1954 
transcript of these hearings also has been printed and is arailahle 
to the Congress and the public. 

International Activities 

The nations of the world moved measurably closer to the  de ~ 

operation in developing peaceful uses of atomic enerm Wliic11 presi. 
dent Eisenhower proposed in his historic address before the TJ 
Nations General Assembly on December 8, 1953. Representatipm of 
12 nations agreed in early 1956 on a draft for a statute for an I ~ ~ ~ -  
national Atomic Energg Agency. The draft statute will be submitw 
in September 1956 to a conference to which 87 nations, members of 
the United Nations or its specialized agencies, are to be invited. R , ~  
Atomic Energy Commission worked with the Department of stat, 
and other agencies in the discussions on the International 
charter, in disarmament conferences, and in presentations of tlie u ~ w  
States on various technical matters before llTnited Nations c o m t t e  
and organizations. 

Among the major actions of the last 6 months in international 
cooperation were the following : 

A m e n t s  for cooperation were negotiated with 11 nations (two of 
these were power reactor agreements with nations which previowlj 
had research agreements). Existing agreements with 4 natioE 
were amended to provide for additional cooperation. During the 
period 8 new agreements went into effect-five of them negotiaw 
during the previous reporting period; at the end of the perid 8 
new agreements and 4 amendments to agreements were before the 
Joint Committee on Atomic Energy for the 30-day statutory wait- 
ing period. (Status of agreements for cooperation nation by na- 
tion is shown in tabulated form on p. 12 of this Report.) 
A regulation was issued on United States industrial activity in 
atomic'energy in other countries. Official reports to the CommiS- 
sion show that business concerns contracted to design and construct 
seven reactors in other countries ; contracts with United State 
concerns for three reactors in other countries are being considered. 
The first four commitments mere made under the President's p k l  
to provide financial aid to research reactor projects in other friend! 
countries. Brazil, Denmark, the Netherlands and Spain are to re- 
ceive $350,000 each. 
The first shipments of heavy water were made to other coutria 
and 129 tons were committed for delivery in six different natiom 

Qited 
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united States facilitated atomic energy development abroad 
t a h g  part in technical conferences, exchanges of infor- !De  

@ O U ~  tion, establislment of special exchange and coordinating groups 
'a ,llnical subjects, and interchange of scientific visits. 
OD 

eactor training program at  Argonne National Laboratory was The * ,nded by the addition of training units also at  Pennsylvania 
e@ state University and Korth Carolina State College. This action 

doubles the number of engineers and scientists that could 
nrolled, including nationals from cooperating countries. aw 

b e e  
The Commission acted to permit increased numbers of scientists 
from friendly nations to do nonclassified work in nonsecurity areas 

ommission and certain contractor facilities. 
Commission assisted in development of the program for the 

b i a n  Nuclear Center, which it was announced in March 1956 would 
be located in the Philippine Islands. 
kdditional technical libraries were presented to 9 other countries, 
Lsn@ to 42 the indiridual libraries contributed to nations, plus 
3 international organizations. 
procedures for foreign distribution of radioisotopes for research 
sere simplified. 
united States physicists took part in three international conferences 
held to discuss Ggh energy physics, at Rochester, N. Y., at  MOSCOW, 
USSR, a i d  Geneva, Switzerland. 

of c 

OPERATION6 AND OTHER MAJOR DEVELOPMENTS 

Commission operations showed further strong advances during the 
first half of 1956. 

Baw dlatem'ds and Production. of Special Nuclear Materials 

Production of uranium ore and concentrates from all free-world 
murces continued to increase. The rise in domestic production was 
specially rapid. Construction of additional milling facilities, here 
md in other countries, mill contribute to further increases. When all 
facilities under construction, or definitely planned, are completed, 
the free world production of U,Os may exceed 30,000 tons a year. 
ne total can be increased if required. The United States now is the 
he world's leading producer of uranium ore in the free world with 
a total output approaching 3 million tons a year. 
ne Commission announced in May a new 5-year program for 

Wranteed purchasing of raw materials, to take effect when the 

::#f-iil ', */ 
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present program expires in 1962. After that date, the Commission 4r, 
longer will buy ores, but will guarantee to purchase mill OutPuts of 
concentrates under contract. The announcement of the program R-a, 
made in advance in order to enable uranium miners and mill operatok 
to plan ahead. As industrial demand grov% 8 padual  chanpe frQi 
a Government-controlled to a commercial market is anticipated b s thi. 
Commission. 

mission placed in operation all the new facilities built in the eqahsioi 
program authorized by the Congress in July 1952. As of J~~~ 3j, 
1956, the Nation's total investment in all Federal facilities amouot4 
to about $6.75 billion before depreciation reserves. 

Production of special nuclear materials again . . .  increased as the 

MiJitury Development 

The emphasis in the military applications program during the lw 
6 months was upon research and development related to expand. 

1% the categories of nuclear weapons, including those intended prbara; 
for defense. Production continued in accordance with the 
directive. Production and ordnance facilities are being expandd 

A series of tests of atomic weapons-"Operation Redwiqfj-Fe, 
carried on a t  the Eniwetok Proving Ground in the Pacific, T~~ 
detonations, one of which was in the megaton range, mere witnEyd 
by pooled representatives of U. S. news media-the only Pacific 
tests covered a t  first hand by newsmen in 10 years. Civil &fern 
official representatives also observed the tests. 

The current tests involved weapons generally smaller in yield than 
those tested during the 1954 series. The energy yield of the large 
test fell substantially below that of the maximum 1954 test. 

The programs for design and construction of military nuclear rertf- 

tors continued to expand. These reactors are an important influem 
in accelerating practical development of all nucelar ,powerplan& 
including those for civilian use. 

The naval reactors program, a joint undertaking of the Comisim 
and the Department of Defense, is aimed a t  developing a series of 
nuclear powerplants designed to propel many sizes of naval ship 
from submarines to  aircraft carriers. Construction of a second nu- 
clear-powered submarine, the USS Xeawwolf, neared completion. -4 
radar picket submarine, the largest submarine ever to be built and 
the first powered by two nuclear reactors, was authorized by the 
Congress. 

The Army program now includes three major projects: a pack@ 
power reactor being constructed a t  Fort  Belvoir, Va., a smaller loa* 
nnwer reactor, and a reactor to assist in experiments with radiatior; 
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ool for food preservation. Other advanced reactor systems were 

and derelopnieiit activities on aircraft nuclear power- 
ts progressed satisfactorily, and new test facilities were ,pro- 

consideration, including a gas-cooled type. 

d for  the X'ationnl Reactor Testing Station in Idaho. 

Commission's various research and development programs con- 
~ The 

d to attack the many problems involved in expanding uses of 
tinlie 
s f o ~ c  enera- and to provide fundamental understanding and data on 
,hicll scientific progress may be based. 

Drs. 
FdLrick Reines and Clyde Coxan, Jr., physicists attached to the Los 
-ilsmos Scientific Laboratory, supported by the Commission, reported 

discovery of a small nuclear particle, long predicted but not previ- 
-jS identified, called the neutrino. Studies continued in the prop- 

zrties of another nuclear particle, the antiproton, discovered last year 
university of California Radiation Laboratory of the Commis- 

I, *' . Drs. Owen Chamberlain, Emilio Segre, Clyde Wiegand, and 
Thomas I'psilantis, with help and cooperation from Herbert Steiner 
lnd Dr, Edward Lofgren. 

Inorganic materials were tested as substitutes for organic resins in 
*,9n exchange separators ; metallurgists explored problems in the use of 
:;quid metal fuels in reactors. The Commission's research on methods 
of controlling tliermonuclear reactions so that they some day may be 
mpIoyed in power generation went forward in fire laboratories. 

SeK methods of using atomic energy products and techniques to 
i m t e  and treat cancers, and studies of the effects of radiation upon 
::ring creatures, were among the areas in which the life sciences made 
progress. Tlie Commission advanced its program of providing im- 
*roved facilities to assist fundamental research. A contract mas 

led for construction of a new Medical Research Center a t  Brook- 
s e n  R'ational Laboratory to include the first nuclear reactor specifi- 

I'esign nncl construction of two high-energy accelerators which the 
rtfDn1ission Till largely finance was approved for two Eastern uni- 

'SKities, and design of two more high-energy accelerators was au- 
'-9rized for Midwest locations. 

Ri&energy physics continued to command much attention. 

DtlS 

ckigned for  nieclicxl research and therapy. 

During the past G nionths, the Commission has maintained and 
= ;;drged its efforts to inform the public and interested industry about 
~ 
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activities of the atomic e n e r u  progran% at the Same time that it I 
vigorously enforced those restrictions which protect inf Ormation la$ 

classified information within the atomic e n e r a  project and t O aPDpr& 
priate Government agencies, in addition to the program mentionel 
earlier for assisting those private individuals and business 
that have been granted permits and security clearances to have a 
to classified information. 

vital to the national security. Special programs have distribut,? + 

A greatly enlarged program for translating and publishing fo&im 
technical materials is under way. Additional depository lib pa^& I 

of unclassified Commission-published materids are beino 
6 0Nnt.d 

throughout the United States; the total as of June 30, 1956, Ra 
libraries. Broad programs for publications and distribution of 
unclassified and classified material are under may. Special trab- 
portable exhibits on peaceful uses of atomic energy were prepared and 
the Commission will bear transportation charges for their tours. 

Administration and Personnel Activities 

Important among administrative actions of the Commission dur;w 
the reporting period was its revision of criteria and review pro@d& 
for determining whether a person in, or entering, the atomic enerF 
program, is eligible for security clearance. The revision mas ai+ 
nounced on May 10,1956, effective that day. 

The Administrator, Housing and Home Finance Agency, mas 
signed responsibility by the President under the Atomic Energy corn. 
munity Act of 1955 for disposing to priyate ownership all Commission 
properties in the atomic energy communities of Oak Ridge, Term., and 
Richland, Wash. Rules for priorities for purchase of residentid 
and commercial properties were issued by the Commission. At 
Alamos, N. Blex., plans were completed for construction of how 
ing units to replace temporary housing erected during the war y e q  
and studies were under way to determine the feasibility of selling land 
for private construction. 

On January 27, 1956, the appointment of Atomic Energy Commk 
sioner Harold S. Vance, who had served under a recess appointment 
since October 1955, was confirmed by the United States Senate. 

On June 4, 1956, the President renominated Atomic Energy Cam- 
missioner Willard F. Libby for a 5-year term, and on June 19,1956, 
the Senate confirmed Dr. Libby's reappointment. Dr. Libby 
appointed first in 1954 to fill an unexpired term. 

I n  tlie staff, J. L. Kelehan resigned as ,4ssistant General Manager 
for Administration, and Robert E. Hollingsworth, formerly Assistant 
Director, Division of Production, Kas appointed his successor. Paul 
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qter, formerly Special Assistant to the General Manager (Liai- 
P. Tits appointed Assistant General Manager for International 
~ ~ ~ i ~ i ~ ~ ,  Kith the Division of International Affairs and the new 

of Special Projects under him. He was succeeded by Job1 

lj @ton Area Security Operations, Division of Security, was ap- 
d Special Assistant to the General Manager (Congressional pide ns) succeeding William C. Wampler, resigned; C. D. W. 
ton resigned as Chief, Office of Operations Analysis and Plan- 

@ymd was succeeded by Paul C. Fine, Assistant 'to'chnrnissioner 
A Neumann, as Acting Chief; Allan E. Jones was appointed Jf" Grand Junction Operations Office, Grand Junction, Colo. $@%P*, sffgtive May 31,1956, an office of Special Projects was established, 

,sponsibility for Commission activities on disarmament and, as rritb 
errlled, for certain other international activities. Edward R. 

s e r ,  formerly Deputy Director, Division of International Affairs, 

a@ 
$#hi% 

@&O 

Bryan F. LaPlante, formerly Assistant Director for 

Director of the new office. 



OR ACTIVITIES IN ATOMIC ENERGY 
g’Jp~~GRAMS, JANUARY-JUNE, 1956 

Raw Materials 
Frodoction of uranium ore and concentrates from all free-world 

to increase during the first half of 1956. The rise 
‘Zmestic production was especially rapid, and the United States 
$ 
5;: go the free world’s leading producer. Construction of new facili- 
1- for ore processing in this and other countries, and expansion of ex- if3 facilities, Fill produce further increases. Upon completion of 

V e c t s  now under way, or definitely planned, production of the free 
fPJ should exceed 30,000 tons of uranium oxide (U3OS) per year, 

‘S production can be increased if larger demand develops. 
fa May the Atomic Energy Commission announced a new domestic 

€I@ ’urn procurement program which will replace the present program 
d e n  it expires in 1962. The announcement of this new program will 
&st uranium mining and milling firms in planning future operations. 

es 

rod thl 

DOMESTIC PRODU&ON 

production of uranium ore and concentrates in the United States 
&ned record levels during the reporting period. Three new mills 
m e  under construction and a number of concentrate proposals have 
been received which would involve construction of additional mills. 

Extenswn of Domestic Procurentent Program 

me new uranium procurement program will provide a guaranteed 
mrket for all uranium concentrates produced by domestic mills from 
domestic ores, subject to compliance with Commission specifications 
mdalso to a stipulation that the Commission reserves the right to limit 
!E purchases froin any one mining property or mining operation to 
$11 tons of U,O, per year. No commitment was made for purchase of 
madium after l\larch 31: 1962. The new program mill go into effect 
April 1,1962, and will continue through December 31, 1966. Details 
;bout the nex- program will be published at  a later date. 

L‘nder the new program the Commission established a base price 
iqturaniurn concentrates, rather than for ores as formerly. The base 

Fill be $8 a pound for U30, contained in concentrates that 
3mPly Kith specifications 2nd is applicable to the type of high-grade 

L‘ I f-’ (-1 :, 1 6 1.: 

t 

1 
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chemical concentrate no-iv bought under llegotiated unit Price coI,. 
tracts Tith milling companies. I f  
is purchased from any one mining property or mining Operata 

excess of 500 tons U 0 
PQJpaF 

ion ti, 

Uranium concentrate producers d l  be required to enter into CCtt. 

tracts if they wish to sell to the Commission. Contracts negotiote 
before March 31,1962 may provide for amortizing the cost of millihB 
facilities over a period extending beyond that date. In  this case! ; 
amortization factor could be added to the $8 base price, but arnc,f. 
tization must be on not less than a li-year basis. w i t h  respect to plank 

tracts, the Commission may require that a Part of mill capacitv 
available for treatment of purchased or custom ores. 

The period for payment of a bonus for initial deliveries of uraninm 
ores from eligible mining properties was extended from its oris 
expiration date of February 28,1957, through March 31,1960. 

As industrial demand for uranium develops, a g m d d  change hoe 
a Government-controlled to a commercial market is expected to a 
place. Producers will be able to sell to licensed domestic comerciaf 
users as well as to the Commission. 

price paid for the excess may be less than $8 Per Pound of UJ3o 0. 

that have been fully or partially amortized under Commission eon. 
Y 

Ore Production 

The number of uranium mines in production during the 6 
months of 1956 remained about the same as for the last 6 month ,,f 
1955, but the output from existing mines continued to increase sharplr. 
Uranium or0 production in the United States has reached nwrlg-3 
million tons a year, and is expected to reach 5 or 6 million tons a ym, 
I n  1948, only about 70,000 tons of ore was produced in the UniM 
States. 

Although no new uranium producing area mas discovered during 
the last 6 months, several areas under development have been ex- 
panded. 
New Zeasing system. On December 21, 1055, the Commission an- 
nounced that a system of competitive bidding mould be instituted for 
leasing uranium deposits developed by the Commission on withdram 
public lands and certain other areas under Commission control. The 
new leasing method became effective July 14, 1956, with publimtion 
in the Federal Beqister of the regulation, “Uranium Leases on Land 
Controlled by the Commission” ( I O  C. F. E. Part 60, Section 6 0 8 -  

This system will replace the previous selecting of lessees on the bask 
of qualifications, including mining experience and fhancia1 bm 
Under the new method, leases will be awarded to the acceptable bidder 
3ffering the highest cash bonus by sealed bid. The royalty rate, -mrk 
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the first 6 
months of 
se sliarply. 
d near]? 2 
ons a year. 
tlie United 

red during 
-e been ex- 

t s  and other conditions will be stipulated in the invitation 
;lie conditions would be determined by the Commission, 
the estimated size and grade of the deposit and the cost of 

facilities and production. Howerer, leases will continue to  
@@:tiakd, rather than offered for cornpetitire bidding, if special 
@'ea tances indicate that negotiation is in the best interest of the 
: d o  

~ 

reduction exceeded processing capacity, with ore being stock- 
the locations of new mills. T\Tith the completion of new mills 

truction or planned, stockpiles will be reduced to normal 
g inventories. All new mills and expansions are privately 

to the nine mills already in operation, including the one 
,gonticello owned by the Commission, three are under construction, 

at Tuba City, A r k ,  one at  Edgemont, S. D., and the other at 
g@b,utah. Contracts for the purchase of production from il number 

ts are being negotiated. The new mills are being consid- 
h widely scattered areas as northwestern New Mexico, 

eastern Utah, east-central Colorado, central Wyoming, 

ne total number of mills may be doubled by 1958. They range in 
a from 200 to more than 2,000 tons daily ore capacity. 

ium in lignites. Several groups have indicated an interest in 
g uranium concentrates from uranium-bearing lignites but 

end upon the success of further development 

fmim from phosphates. Byproduct uranium concentrates from 
brida phosphate rock continued to be produced in small tonnages. 
i n e ~  byproduct uranium recovery unit is now being completed at  
&Tampa, Fla. for operation this fall under contract with the Com- 

on by the u. S. Phosphoric Products Division of the Tennessee 
9. Solvent extraction of uranium from phosphoric acid, a process 

loped under contract for the Commission, mill be used. 

Ia 

FOREIGN ACTIVITIES 

IciaI Stsf- F 
table ~ d d p r  -3- a@pt for its Canadian contracts, tlie United States has undertaken 

3% procurement jointly with the United Kingdom. The Corn- rate. SOT' 
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bined Development Agency (cDa> RYE establishd 
of the United States-United Kingdom-Canada operations of 
atomic development. CD4% principal function is to  deyelop rtt 
procure uranium supplies. Since Canada is a uranium producer w.ul 

111. limited requirements, it does not participate in the combined procub- 
ment progani, and its uranium has been sold to the United Stat% url. 

der direct Commission contracts. The CDA at present has produciiot 
contracts with Belgium, the Union of South Africa, Australia, and 
Portugal. 

1 9 g  as 

Belgian Congo 

The Shinkolobme mine in the Belgian Congo colltinued 8s 

portant producer of uranium without Sigiificant change in th e we 
of produciton. 

South Africa 

South Af rican production again increased over the prerioQ 
6-nlonth period, and will continue to increase as new plants are coIEi- 
pleted. A total of 17 uranium processing plants has been autho@ 
of which 14 are in operation. 

Austratia 

Low-grade meclmnical concentrates produced a t  Radium Hill & 
South Australia continued to be treated at  the Port Pirie chemicd 
tseatment plant at a normal rate. Rum Jungle operations in th 
Xorthern Territory of Australia are producing uranium concpa- 
trates as expected. 

t 

Portugal 

Operations in Portugal during the past G months continued at the 
normal rate. 

Canada 

The Canadian Croreriiment in February extended from April 1. 
1957, to September SO, 1957, the deadline for conimencement of p r ~  
ductioii by companies submitting applications for special price COD- 

private ex 
oe reserves, 
lake area, 
The potenti: 
baTe been es 
p010gicaI e: 
ores at anotl 
F n@lologically 

Governme 
&eU.S. Gec 
Interior, cor 
a d  the resul 
ore deposits: 
opera tors. 

Governme, 
of 1956, in 00 
l9X. It was 
logic investig 
@oration an< 
Private drill 
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a4pplications for contracts were received up to &larch 31, 
*P"" yuri11g the 6-month reporting period, the Canadian Govern- 
+.j:tt;. through Eldoraclo Mining anci Refining, Lt d., made additional 
.$lt! 
=si .tIllents to purchase uranium under its program as announced 
,u3fl'1 crUSt 1955, and modified in February 19%. Essentiallr all 

?. .wr w produced in Canada conies to the United States under 
.:&illn1 no 
-l* ts between the Commission and Eldorado. 
FlnffaC r31 new mills are being built in the Beaverlodge area of Sas- 

Fan and the Bancroft area of Eastern Ontario, but the major 
@tcherod&ion will come from the Blind River area, just north of 
F P f f  p 
-'* Huron in southern Ontario. Blind River is developing into islie tlqb]S the most important uranium field in the world. 
$0 ' 

kfter announcemellt by the United States Atomic Energy Com- 
.Zion of its ne-' program for purchasing domestic ore, the Canadian 
gp. ernment stated that it did not intend at this time to extend the iw - na&an uranium-buying program. The statement pointed out, 
L$ ;asever, that purchasers have the option under present special pur- 
&* contracts to extend the contracts beyond the expiration date of a- 

lrnsh 31,1962- 

DOMESTIC EXPLORATION 

IIrirate exploration has resulted in substantial increases in domestic 
rejerves, particularly in the major uranium field in the Ambrosia 

bte area, McKinley County, N. Bfes., and in central Wyoming. 
Ele potential reserves of the producing areas of the United States 
3re h e n  estimated at 30 million tons of uranium ore. In  addition, 
%7~o$cal experts place the reserves of "indicated" and "inferred" 

at another 30 million tons. There are large areas of this country 
* -  =&,nically favorable to uranium deposits that are yet to be explored. 
Government. exploration activities, conducted by the Commission, 

-.t U.S. Geological Survey, and the Bureau of Mines, Department of 
erior, continued to be concentrated on evaluation of ore reserves 
tile results of private nctiyity, on basic geologic studies of uranium 

=- deposits, aiid on dissemination of information useful to private 

~o\.ernment drilling :mounted to about 40,000 feet in the first half 
56, in oomparison v-ith about 5 times that much in the last half of 

- 9 1 -  It was limited to completing projects designed to support geo- 
mpestigations. Virtually all drilling activities for uranium ex- 

ration and development were carried out by private interests. Total 
rate drilling during the first half of 1956 was estimated at more 



~ 
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than 4,000,000 feet, which is nearly equal to total private d 

development rather than exploration. 

the entire Qear of 1955. A major portion of this drilling hg - fk 

ft5 

PROCESS DEVELOPMENT 

ed l&b 
tory at  Winchester, Mass., operated under contract by th e &tiow 
Lake City; and in the laboratories of Arthur D. Little, bc % 

Process development continued in the Commission-own 

IBad Co., Jnc. ; in the Bureau of Mines Experimental Station at 

Francisco, Dow Chemical Co., Pittsburg, Calif ., and Bathua 
moria1 Institute, Columbus, Ohio. 

Pilot plant testing for projected mills was carried on at th 
mission-owned facilities at Grand Junction, CO~O., also operata 
contract by National Lead. 

uranium recovery from Chattanooga shales continued. 

7 &  

e %  
Qd, 

At Columbia University, laboratory and bench-scale studie 
@ 

Production 
Production of special nuclear materials continued to increase dub 
the fist half of 1956 as additional facilities were placed in OW& 
With completion during the reporting period of the last units of 
gaseous diffusion plant at  Portsmouth, Ohio, and initial operation 4 
a new chemical separations plant at Hanford, Wash., the -4- 
Energy Commission now has in production all additional facibh 
authorized in July 1952. 

On March 13, 1956, the last of 11 generator units of the two oh 
Valley Electric Corp. power stations, generating electricity for 
Portsmouth plant, was declared in commercial operation. The la 
of 5 units at  the Kyger Creek station went into fun operatioea 
December 22, 1955, ahead of schedule by a total of 5 generator-e 
months of electricity production. The Clifty Creek station went b@ 
complete operation March 13, a total of 3% generator-unit moa& 
ahead of schedule. Early completion meant a saving in op- 
expenses for the Portsmouth plant which thus was able to fulfifl 
load requirements at  firm power rates of less than 4 mills per kihw 
hour, replacing interim power rates of between 5 and 6 mills. 

Facilities now in production for turning out enriched 
include three gRseous diffusion installations, at Oak Ridge, 
Paducah, Ry., and at  Portsmouth. Facilities for production Of Pb 
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sist of eight graphite-moderated reactors at Hanford, and 
,,ter-rnoderated reactors at Savannah River, S. C. To 

production facilities, auxiliary plants are located at 
At reactor installations are plants for final prepara- 

el elements and for chemical separation of spent elements. 
sites are plants for manufacturing uranium hexafluoride 

30,1956, expansion of the Paducah hexafluoride plant 
n t  behind schedule ; expansion of the Fernald, Ohio, plant 

ufacturing reactor fuel elements was 8 percent behind 

]ant at the Weldon Spring site in the St. Louis, Mo., Area 

f l ~ d e  private industries with additional information on which 
sals (due October 1, 1956) for manufacturing further 

of uranium feed for production plants, the Commission 
series of seminars with industry representatives. Follow- 

cries of meetings arrangements were made, at the request of 
this program, for visits by individuals to feed material 

for further specialized discussions with contractor personnel. 
expected to continue through the summer months. 

an additional step toward doing away with the Government 
1~ in production of materials, and toward providing services 

industry, the Commission on January 17,1956, invited 
ns to figure on purchasing magnesium flouride scrap 

at feed materials plants. The Commission estimated that 
00 tons of scrap will be available annually. The date when 

o be submitted will be set after private concerns have 
ke their studies. Interested firms were provided with scrap 

chnical data for their calculations. Other steps in the 
of promoting private participation in atomic energy activi- 

escribed in the section of this report on Reactor Development. 

rcsut behind schedule. 

Military Application 
during the last G months was placed on research and 
t related to expanding the United States family of nuclear 

including those primarily designed for defensive purposes. 
was advanced by the results of the full scale tests conducted 

at  the Nevada Test Site (Operation Teapot). 
is reporting period production of atomic weapons con- 
ordance with the President's directive. 
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Additions to the Weapons Production Complex 

With the two weapons research laboratories, the Los Alamos Scim 
tific Laboratory, Los Alamos, N. Mex., and the University of Califonh 
Radiation Laboratory at Livermore, Calif ., working on new principle+ 
the United States family of weapons in various stages of resead 
development, and production engineering, is increasing rapidly. 

I n  order to facilitate early production of the weapons conceivedk 
the Livermore Laboratory, it has become necessary to increase veapog 
production facilities, and to provide ordnance engineering faatie 
at  Livermore, in addition to those currently provided at  AlbuqueW 
N. Mex., by the Sandia Gorp., a subsidiary of Western Electric 

MAJOR ACTIVITIES 8 

Operation Redwing 

Early in May 1956, a full-scale series of tests began at  the EniFebk 
Proving Ground, in the Marshallese Islands of the Pacific, T~ 
series, designated "Operation Redwing," incorporated further testing 
of devices leading toward development of defensive weapons 3 as "ell 
as testing of thermonuclear devices to  verify the state of understand. 9 of these weapons. 

I n  order to broaden public knowledge of the effects of thermonuclear 
weapons, and to provide nongovernmental reporting of the conduct 
of a test a t  the Enimetok Proving Ground, a selected group of 15 neRs 
media representatives was invited to witness a detonation of a dep;, 
with a yield in a range equivalent to millions of tons of TNT (see 
Information Services). Also included in this special group we% 11 
observers selected bv the Federal C i d  Defense Administration. It 
believed that this &st hand experience provided the observers, and 
through them the public, with information which will greatly 
the civil defense effort. 

included a danger area many times larger than the initial area 
in the 1954 series, resulted in a 13-day postponement of the shot 
by public media and civil defense observers due to unfavorable weather 
conditions (see Biology and Medicine) . 

The explosive force of the detonation on May 20 of a device dropped 
from an airplane mas, as predicted, substantially lower than the larm 
yield of the 1954 series. The tests involve weapons generally srnauer 
in yield than those tested during the 1954 series. The energy field 
of the largest test falls substantially below that of the maximum 
1954 test. 

s 

The meticulous safety precautions surrounding the tests, Which 
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been determined that the expanded ordnance engineering 
It bas should be carried out under the current contract with the 

which, since 1949, has been administered by the Albu- vetion 
- Operations Office (formerly the Santa Fe  Operations Office) ,7 
i@d;ll continue to be administered by that office. The Livermore 
Sd ' itself is operated by the University of California under a 

BCt administered by the San Francisco Operations Office. The 
ion is expected to result in a significant increase in employment 
Livermore laboratory, as well as at the Livermore branch of 

oDstruction has begun on an $18.4 million addition to the weapon 
This 

ion includes two new process buildings and additions to three 
4 n g  structures. The project is on schedule and employs a con- 

f l c  
Corresponding necessary expansion of other weapon production 

Some 1,000 personnel of Los Alamos Scientific Laboratory have 
mvd into the new, 4-story General Laboratory and Administration 
bijding which was completed recently. This new $6 million struc- 
[nm replaces most of the remaining temporary laboratory buildings 
kilt in 1943 and 1945. The new building which provides Some 560 
bg~ and contains 210,000 square feet of usable space, stands in the 
&ern technical area on the South Mesa. Plans call for further 
%Dstruction on.the South Mesa to replace the remainder of the tech- 
nical operations buildings in the townsits area on Los Alamos Mesa. 

wdia C O P  

$y3ratOW 

$ p n S  

Sandia C O T .  

uction facility at  Rocky Flats northwest of Denver, Colo. 

f 
tite 

Pd e 
tion force of about 700. 

is planned. 

International Affairs 
hmnding among the events related to the international program 
br development of the peaceful atom was the agreement of twelve 
mmring countries of the United Nations, including the United 
hates and the Soviet Union, on an acceptable basic charter for estab- 
&ent of an International Atomic Energy Agency. Representa- 
:TB of 87 nations mill be invited to participate in a conference 
:$consider this basic charter a t  United Nations headquarters in New 
hrk during September 1956. This accomplishment grew out of the 
mposal for international cooperation to advance the peaceful uses 
cf atomic energy which the President made in his historic address 
awe the United Nations General &4ssembly on December 8,1953. - 
'h Organization and Personnel. 
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h o t h e r  major development during the first half of 1956 ~~, 

allocation of 40,000 kilograms of contained uranium 235, one-half dg ti,& 

reactors and is in addition to the 200 k i l o g a m  of uranium and 23: POR,, 

which will be earmarked for use in foreign nations for 
poses. 

of 
Pk. This will be principally used for fuel in research 

viously allocated (see Foreword for details) . Pb- 

As the United States continued during this reporting periN 
negotiations of agreements for cooperation, a total of 38 agreempnk it, 
had been completed with 36 nations. Qreements .with 30 natioQ 
were in effect as of June 30, 1956, eight more than at the close of ~~ 

previous reporting period. The remaining eight agreements hsPF 
heen placed before the Joint Committee on Atomic EnergS of tb 
Congress to lie for the required 30 days. They were scheduled ~ 

complete the United States requirements for going into effect durior: 
July. 

Other developments in international cooperation included 
which: enabled United States industry to work With other natiOIt, 
with the result that, as of June 30, 1956, business concerns had 
selected to build Seven reactors in other countries; pledged the uniM 
States to contribute financial support to research reactor projwk ig 

Brazil, Denmark, the Netherlands, and Spain, the first commitmeek 
under the President’s plan for research assistance; resulted in 
of reactor materials abroad; gave assistance to the Department of 
State in various United Nations activities, including disarmamen! 
discussions ; facilitated exchanges of information yi th  scientists of 

other nations; increased to 42 the number of technical libraries ap 
proved for presentation to other countries plus three to internatiod 
agencies ; expanded technical and scientific training programs ; 
assisted in developing plans for the Asian Nuclear Center to be estab 
lished in the Philippine Islands. United States scientists 
participated in three international conferences on high energy physis 
and the Commission broadened the opportunities for alien scientiat 
to participate in nonclassified research in Commission and certain con- 
tractor facilities. The Commission also assisted in United Katio& 
plans to establish an international system for collection of data m 
radioactive f all-out. 

I 

INTERNATIONAL ATOMIC ENERGY AGENCY 

The early establishment of an international agency is one of tk 
major objectives to which considerable effort has been directed d u ~  
this reporting period. Conferences were held in Washington from 

xegoti a tion 
f ~ l  uses of at 
June 30, 19% 
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corne effective 
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&rough April by the 12-nation working groups to consider 
draft statute for establishing the agency. Representatives 

@ conference included those from the original eight countries 
$iIl#T the agency-Australia, Belgium, Canada, France, Portu- 

'on of South Africa, the United Kingdom, and tbe United 
A the u,"d the four nations later invited to participate-Brazil, 

tial agreement was reached on the draft statute, and 87 ' y m  to be invited to send representatives to a conference on 
of the statute to be held in New York in September 1956. fJnatm1 te ' e draft statute adopted by the 12-nation group a t  Washington n fidd for an agency empowered to perform sipifican't services 

@ihg the atomic energy programs of member countries. The 
would be required to apply minimum prudent safeguards to 

FOCI energy projects supported by the agency. It could handle 
re significant amounts of special nuclear materials, and serve i4 
1 to distribute materials for major contributors. d* 

6 ~ P  
I;ndw the draft statute, the agency's general administrative ex- 

including the costs of safeguards for agency projects, would 
rmced byapportionment among the members in accordance with a 

to be determined by the agency's general conference. The costs of 
b&, services, equipment, and facilities furnished to members 
5be agency would be recovered through charges made to  recipients. 

& r l l a  

tpSt0fa 

@tes ; 
& oslOvakia, India, and the Soviet Union. 

I AGREEMENTS FOR COOPERATION 

sqotiations of agreements for cooperation in developing the peace- 
g m  of atomic energy had been completed with 36 nations as of 
h a ,  1956. New agreements covering power reactors also had 

negotiatkd with two countries formerly having research agree- 
-with the United States. Of the total, 30 agreements had be- 

effective. Eight agreements, including five negotiated before 
31,1955, became effective during this reporting period. Before 

aining eight had been signed and filed with the Joint 
mic Energy of the Congress where they must lie for 

while the Congress is in session before they can come into 
Four of these pending agreements deal with power reactor 
. In addition to these new agreements, amendments had 

negotiated on four existing agreements and these also were 
ded to the Joint Committee. 

b v h g  table lists all agreements on which negotiations have 
f June 30,1956, by type of agreement and by status 

.~ 
~ 
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Research reactor agreements 

U r u g u a y _ _ _ _ _ _ _ _ _ _ - - - - -  
Venezuela- - - _ - - - - _ - - - - - 

Power reactor agreements 

__________--__I___- 

France 3 _ _ _ _ _ _ _ _ _ - _  

Pending-date 
placed before 

Conmess 

------------- 
June 18,1956 
June 8,1956 
------------- 

. - - - - - - -  - - -___ 
June 26,1956 

- _ _ _ _ _  
- _ -  _ _ _ _ _  

__- - - - - -  _ - _ _ _ _  
June 22,1956 
June 28,1956 
June 15,1956 
June 28,1956 4 

June 19,1956 

1 Where no date is given, agreement was in effect during previous reporting period ende3 Dee. 3 1 s B G  
a Agreements expanded by amendment, see text. 
a Agreement with France includes only nonclassified information. 
4 Agreement amended to increase amounts of uranium 235 available. 
6 Exchange notc from Ireland not rwived  as of June 30,1956. 
6 h'ew agreements negotiated; earlicr agreements did not include power reactors. 
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June 30, the Uiiited States KQS negotiating mseurch reactor 
Q;FtTrlt71ts * with Ceylon, Ecuador, Guatemala, Haiti, Union of South 
'8 B nd Pugoslavia. Special ceremonies Kere held on the signing 

@" )rhai agreement on March 13, 1956, in Bangkok. The Secre- 
If *'':f State signed on behalf of the t-nited States. The Thai For- 
d jiinister, on behalf of the Gorernnient of Thailand, expressed La - interest in the Atoms for Peace Program. 

of the President's allocation of uranium 235, partly for i s a  
Over reactors abroad, it is expected that cooperating countries &lP be increasingly interested in power remtor agreenmats. Nego- dl *oris of power reactor agreements were completed as of June 30 

j D  f8.h Australia' France, the Netherlands and Switzerland. Discus- 
were continuing with Brazil, India, Italy, and Norway. The io@ @ger reactor agreements generally are to provide for exchange of 

dormation on experimental and pover reactors, and for transfer 
'wn enriched in uranium 235 up to a maximum of 20 percent 5- 
as fuel in reactors. During June, the Commission approved 
ents negotiated on power reactor a-mements ivith Canada b-fw 

wdm bed the United Kingdom, to broaden the permissible areas of ex- 
*b* The amendment of the United Kingdom agreement was 

ed June 13, that with Canada on June 2G, and both Kere placed 
&-,re the Joint Committee. 

$5 of 

ACTIY~IES IN IXTERNATIONAL COOPERATION 

bmmercial transactions under way within the framework of the 
Sernational agreements are listed below : 

%&m. The Westinghouse International Electric Co. under con- 
to the Syndicat d'Etude de 1'Energie Nucleaire, a group of pri- 
Belgian firms, has designed and mill construct a pressurized water 

=tor to operate at 11,500 kilowatts. It  is anticipated that the 
*or will be in operation some time in 1958. 
Kestinghouse has been authorized to escliange classified informa- 

'th authorized Belgian mtionals on the construction and design 
reactor. Tlie hiallinckrodt Co. Kill convert uranium hesa- 

de (UF.,) ? obtained froin the Conimission, into uranium dioxide 
1 to be fabricated into fuel elements by Westinghouse. The 
1 nuclear materials needed will be prorided under terms of the 

Wment for cooperation. To assist early derelopment of this pro- 
~ - 
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crra111, Belgiuu iiationals have beell placed in various &mmi.w. 
bill i facilities and universities throughout the co1111tr)- and others 

accepted for aclntnced training a n d  research in 11Uclear techaolor,2 

w:. Brazil. 
tract for construct,ion of a 5,OOO-kilo\~att 13001 research reactor Tk Babcock & TYilcos Co. 
tute at the University of Sao Paulo. 
moderator, coolant, and shield. 

Deninark. The Foster Wheeler Corp., of Xew Tork receivd a  ut. 
tract to build a 5,000-kilowatt pool reactor for the Goverment of 
Denmark. 

t, ''Ir,: 

if. 

c: 

ed a The Xational Research Council of Brazil has a\.rard 

It mill be located at the 9tomic Ener 
A pool reactor uses water 

4. - 
f 

Qrecee. Information has been received by the Colxxlllission that sml_ 
fications for the construction of research reactors were forwarded br 
Greece to American firms with requests for bids. The Specification, 
called for a 200-300 kilowatt pool reactor. 

Israe7. Bids were requested by Israel for designing and constructin, 
tlvo reactors : a 10,000-1;i1owatt, natural uranium-heat-p water reacto; 
and a pool reactor. 

ItaZy. The Italian Government has awarded a contract to h e r i a n  
Car and Foundry Industries for  design of a 5,000-kilowatt he87 
water research reactor (similar to the CP-5 of &4rgonne n'ationgl 
Laboratorp) to be located in Milan. 

Japan,. A nuclear reactor will be constructed by Atomics Intern. 
tional, a division of North American Aviation, Inc., for the Btomjr 
Energy Research Institute of Japan. The reactor, a 50-kilo~stt 
water-boiler, will be used for general research studies in atomic enere 
and for student training. 

.47ether7aru3s. The American Car and Foundry Industries r a s  SI+ 

lected t,o construct a 20,000-kilowatt high flux pool research reactor for 
the 3u'etherlands Gorernment. 

Spai7t. The General Electric Co. has been selected by the government 
of Spain to build the first reactor in that country. This will be a 
3,000-kilowatt. pool research reactor to be located in the Moncloa a m  
near Madrid. 

.is of tlii 
@f 129 tons 0 

Ittily, Switz 
in &relopic 
of 16 tons 0: 

s~lipped 
Included 

+$n original 
1:)5j--was t 
The 21 tons 
plans to pro 

The Unitt 
reactors. T 
carrying on 
search react1 
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kynited King 
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has, Malora, 
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Witlli11 tlie f ramework of their agreements for cooperation and 
the terms of the President's offer of June 11, 1955, to assist 

kdpr *' v a n  a t io~ls  on research reactor projects? Under this offer, 311 
p 1 3  letion of the project, the United States will pay half tlie cost 
@Pn ,llasimu~~~ for the LJnited States of $3tiO,OOO. 
$pto first commitment vas made to Brazil on 31ay 3.3 in connection The ~o~istruction of a 5,OOO-liilo~vatt pool research reactor. On ' 
JfQ t1 2% spain receii-ed a commitment from the United States for 

struction of a 3,000-kilo\ratt pool rese:wch reactor. On June 28, 
*In- - ~ Iklln,ark :11d  tlie Netherlands received comii~itments, Denmark for 

.+11ce on a 5,000-kilowatt 11001 reactor, the Xetherlmds 011 a 20,000- 
$fa13 
-.loK-i,tt pool reactor. Each  ncition will receiye a contribution in the 
t,,oullt of $350,000 to be payable upon completioii of the agreed 

'eds 

ss 

bl 

1 constructiltg 
water reactop, 

mics  Interrm- 
or the Atomir 
a 50-1<ilowatt 
atomic enera  

tstries  as w- 
rch reactor for 

\- f this reporting period, the Coriiiiiission had approved sale . s o  
,tf p g  tolls of heavy water, at $38 a pound, to Australia, France, India, 
2Jp, Switzerland, I.- and the 17nited Kingdom, to assist those nations 
;? developing peacetime uses of atomic energy. Initial consignments 

16 tons of the material, used as  a inoderator in reactors, have been 
!:*=.;I .;, p ed abroad-I1 tons to the United Kingdoin and 5 tons to France. 

Included in the 129-ton total was an additional 11 tons for India. 
ofigiiial order of 10 tons for India-announced on February 12, 

:y;:-Kas the first approved under the Atoms for Peace Program. 
Ep.31 tons vi11 be used by India in a research reactor which Canada 
rlsm to provide under the Coloinbo Plan.l0 
. The United &igdom will use the heai7y water in several research 
Tdctors. The Swiss order is to go to Reactor, Ltd., a private group 
m ~ i n g  on nuclear research in Switzerland and operating tlie re- 
-.,rdi reactor which the United States exhibited last August at the 
kternntional Conference on the Peaceful Uses of Atomic Energy 

Genen, and which was sold to Svitzerland under an agreement 

ap111~0wd in the sale of heavy water are : to Australia? 
- i  tons : to France, 30 toils ; India, 41 tons ; Italy, 10 tons ; Switzerland, 

to 7 tons, with 2 tons to be delivered by August 1957; and the 

iannual Report, (January-June, 1955.) 
stralia, Eurrna. Canada, Ceylon, India, Indonesia, Japan, 

Pakistan, the Philippines, Singapore, South Vietnam. 
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There mas a marked increase in actirities related to atonlic 

The Atomic Energy C o r n '  lssion 
e ) , c t r ~  under consideration aniong committees and organizations of t' . i-,l Kations during this period. 

\Tit11 the Department of State in these aCtiTitieS and provid R:l+: 4- 
advisors and staff assistance. e' teclujii, 

Disarnmmemt 

Commission representatives acted as advisors on the Ullited skt, 
Delegation at meetings of the Five-Xation Subcommittee of ~ 

United Nations' Disarmament Commission, held in London - 

Subcommittee were Canada, France, the Union of Soviet sociali; 
March 19 through May 4, 1956. The five nations represented on ~ Qi-4 

Republics, the United Kingdom, and the United States. - 

Scientific C o t m i t t e e  on Radiation 

The Scientific Committee on the Effects of Atomic Radiation, ~ 

tablished by the United Nations Tenth General Assembly, began it 
first series of meetings on March 14, 1956, a t  New York. &mbr, 
were Argentina, L4ustralia, Belgium, Brazil, Canada, Czhechos]oraki8 
Egypt, France, India, Japan, Mexico, Sweden, the Union of sorin 
Socialist Republics, the United Eingdom and the United States 

The Committee surveyed in detail the scientific problems re]atd 
to  its mandate to receive, examine and disseminate information 
radiation lerels and "effects of radiation on man and his environment; 
The Committee adopted a United States proposal recornmen&% 
uniform standards in the submission of f all-out measurements, 
and noted a technical procedure that might be adopted in c o l l e c ~  
fall-out data. 

The United States offered assistance to members of the Vnitd 
Kations and of the specialized agencies in establishing collectin: 
stations, in processing the fall-out samples collected, and in eschnq 
ing such unclassified data from samples as would be useful in pre- 
paring national reports to the Committee. 

The United States representatiTe on the Committee was Dr. shielk 
Warren, Kew England Deaconess Hospital, Boston, Mass. Dr. AUSS 
Brues, Argonne National Laboratory, and Merrill Eisenbud, %a 
York Operations Office, were alternate representatives. 
meeting of the Committee was scheduled for October 1956 in 3~ 
York. 
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firations Trusteeship Council, TTeqvonS Tests 

~ f t e r  tile Trusteeship Council of the United Nations received peti- 
rotesting against testing nuclear devices in and near the Trust 

of the Pacific Islands, Commission staff assisted the Depart- 

17 to the petitions, the United States stated that only after 
serious and comprehensive studies vas a decision reached to 
the tests in the Marshall Islands ; that the United States had 
sought a fully safeguarded international agreement that 

Dl&e further tests unnecessary, but that until an agreement had 
wn&ed "elementary prudence required the United States to con- 

@ its tests''; but that every precaution would be taken to assure 
falI-out would occur only in the danger area surrounding the 

FFetok proving Ground which includes no islands inhabited by the 
fialleSf3; that there was no need to evacuate the hlarsliallese from 
home islands, that emergency evacuation plans had been fomu- 

odd such action become necessary; and that hlarshallese were 
trained in emergency health measures. 

ne united Nation Trusteeship Council on March 29 approved by 
f -  P, to 4 rote tl resolution approving the tests in the hlarsliall Islands, 
-Tided all necessary safeguards were taken. 

piifJ 

+@ P 

@fd 

@f.lg 
4 d  

fefrib*y of State in preparing a reply. 
E@' 

fn rep - 
&f 

@ 
w 
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OTHER INTERNATIONAL COOPERATION ACTIVITIES 

fghmges  with Other Natwns 

ne Commission has broadened its participation in exchange of 
d c a l  howledge and skills during the first half of 1956 through 
@Rment-to-government action, and government- to-industry action, 
& bough conferences, visits, and other programs for exchange of 
dormation. 
Cnclassified exchanges of information between foreign personnel 

dnded, during the 6 months' period, 326 visits of foreign nationals 
m14T countries to United States installations, and also 447 visits of 
+tip nationals or embassy personnel from 36 countries to Washing- 
Z. headquarters. 

From July 23, 1955, the date on which the agreements for coopem- 
a between Belgium, Canada, and the United Kingdom became 
s&k, to May 23,1966, arrangements have been made for 167 indi- 
*ds from all three countries to visit United States facilities, and 
k 3% Tj'nited States representatives to visit their facilities for ob- 
mations of atomic energy programs and classified discussions. 
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~ ‘ i y r l i f i c ~ ~ ~ t  t ~ ~ t i z : i t i t ~ ~  in 1)rogr:iiii~ for esclianges of il~fornlaii 

Two United States groups Tisited the Tj ’ded Kingdom in J 

‘4 follow : 

and February, 1956. acto: development projects, especially pol\-er reactors. The second gro,Ii 
excliaiiged information on fast reactor kCllnOlOgy. This exchar,,; 
\vas supplemented during a risit in 31ay of a correspon&~lm 

b mI1q 
from the United Kingdom to tlie IJnited States to discuss informat;,; 
on certain esperiniental fast breeder reactors in the united s tat@ 
and in Great Britain. On A1a-y 14, the United States sent a technic+ 
3 aroup to visit the United Kingdom for inspections and classified i> 
cussions on homogeneous reactors a i d  their potentialities in the Poarr 
reactors field. 

I n  May, Sir Edwin Plowden, Chairman of the United &pd0,,. 
Atomic Energy ,4uthority, visited Comnzission installations 
Chairman Strauss for general discussions and inspection of projw- 
related primarily to power reactor derelopment. 

A technical conference on reactor hazards was held with uniM 
Kingdom representatives June 12-15,1956 in Chicago to evaluate 
present status of activities in the reactor hazards field. DiscusG,,& 
were based on 34 United States and 36 United Kingdom teclinica! 
papers. 

In  January, three members of the same United States groups Tk 
ited atomic ener,rrg installations at  Brussels, Rezgiuna; Stocliholm, 
Sweden; Oslo, Norway; Paris, France; and Zurich, Switzeplard, 
The technical group from the United States that went to the Unit6 
Kingdom in May made a trip to the Nether7ands to observe that na. 
tion’s reactor program. 

Visits to Washington headquarters and Commission installatioE 
were arranged for Franz Josef Strauss, Minister of A4t01nic Affair,; of 
tlie Pedeyal Republic of Germany and two representatires of the Ger- 
man Atomic Energy Commission. The Minister and l i s  party toumi 
facilities a t  the Argonne National Laboratory, the University of Cali- 
fornia Radiation Laboratory, a t  Berkeley, and several contractor 
installations in the Detroit and Los Angeles areas. 

Gnited States ,  United A7ingdom and Canadian representatives held 
:i Tripartite Conference in Chalk River, Canada, during JaniiaF 16 

discuss nuclear constants used in reactor core design, reactor COR 

physics (botli esperiniental and theoretical), reactor core computa- 
tions, long-term irradiation reactivity effects, and reconciliation @f 

differeiices between experiments and calculations using basic 
section data. 

As a result of proposals made a t  the Tripartite Conferell@* 
Reactor Physics Constants Center was established at Argonne Sationai 
Jaboratory to perform the function of a secretariat for Xorth Alllerirs* 

“1 11 ii The first group reviewed and observed re 
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te1* will assist the exchange and coordination of reactor pliysics 
information. A second will be established at  Harm-ell 
finited Kingdom data. It is hoped that these Centers 
ote. improved understanding of reactor theory and 

uclear Cross Sections Committee also Kas established 
a formal means for collaborating on research in these fields. 

ries, committees and advisory groups are responsible 
,oordil~sting work on determining iiucleur cross sections and 

er, until the new tripartite committee was estab- 
o organized or  formal means of coordinating the 

hree countries. 
The nem committee consists of 12 members, five from the United 

the United Kingdom and three from Canada. Its 
concern will be with measurements of nuclear cross sections 

constants, with related techniques and with develop- 

L ~ ~ ~ O T L  or program participation activities are financed partly by 
&~mmission, partly by the Department of State, or the Interna- 

n Administration. These activities are described 

and procurement of laboratory instruments. 

groups ris- 

witzedand. 
the Unit& 
ve that 11%- 

3 tocBf~olm. 

istallat ioiis 
3 Affairs of 
of the Ger- 

itv of C’iiti- 
B r t y t 0 11 mi 

cont ri~rtilt 

+Ion : 

i&D. tecllnical personnel to discuss atomic energy programs. 
Thai[&, Pakistan! and Tuykey were visited in March by Cornmis- 

ne spposium held in Israel in April on inacromolecular chemistry 
a&nded by a staff scientist, who later visited several European 

,-nuntries to discuss research developments in atomic energy. 
fi series of unclassified lectures was given in April by a United 

;rates scientist on the uses of radioisotopes in marine biological re- 
axh at a session of European scientists in Naples, ZtaZy. The lec- 
* s ~ ~  were followed by visits to atomic energy laboratories in France, 
w?zerland, and the Federa2 BepuhZic of Germany. 
In Xay the opening of the United States Information Agency 

Xibit on Atomic Energy at  Osaka, Japan, was attended by a United 
%&PS scientist. 

At the Radiation Research Society Meeting in Chicago during May, 
Sh’.it&h scientist presented the principal lecture. 

June, an eight-man team of atomic energy specialists from the 
9 *mission, the Department of State, the International Cooperation 
Abinistratian, and educational institutions, Tisited Argentina, 
’w& Omguay,  and TTenezue7a to discuss atomic energy applications 

biology, medicine, agriculture and industry. This trip was jointly 
’Qasored by the United Stlates Go\-ernnient nnd the Fund for Peace- 

* -itomic Development, a p r i n t  e nonprofit foundation. Addition a1 

/ 

e 
B = 

of this type to other areas are being planned. 
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From JulF through December 1956, R Colllmission scientist 
be in Chile, South America. 
Chilean ,4tomic Energj- b. Coniniission, a series of lectures will 1, 
on atomic energy and engineering to a group of graduate StUfjfil!t- 

and to the general public in Santiago, &kntofagasta, Coiwepciol, 
JTalparaiso. Discussions will also be held with the Chilean ate,,, 
energy group regarding iinplenient ation of that colllltrfs a 
for cooperation. 

Technical Libraries 

I n  response to a request 

The Commission up to June 30,1956, had aPPro"ed Presenbtion 
libraries to 42 countries and 3 international organizations. bring 
this reporting period, the following nine nations were notified ttep 
would receive libraries: Ceylon, Costa Rica, Federal Republic $ 

0% 
Germany, Guatemala, Iceland, Iraq, Luxembourg, Republic of R 
and Venezuela. 

Training and Education 

Training of foreign nationals. The Argonne National Laboratah., 
in cooperation with North Carolina State College and Penns~l~&, 
State University on April 16,1956 initiated a third course in the Inter. 
national School of Kuclear Science and Engineering. The total 
62 students included 47 selected from 23 f o r e i p  countries1' and 12 
from the United States. The new arrangements with the nniYersitiB 
mill permit increasing the number of students (see Education and 
Training). 

Asia12 i'Fuc7enr C'enter. The United States proposed to the Consults- 
t ire Assembly of the Coloinbo Powers in Singapore in October 19;; 
that there be established an ,4sian Kuclear Training and Rexarrh 
Venter, and stated that, if this were done, the United States througL 
I be Iiiternatioiial Cooperation Sdministration, would 1x01-ide fm& 
to support the center, and to provide equipment including a research 
reactor. I n  March the Republic of the Philippines was chosen RS t l ~  
site for the center. 

The Commission assisted the Department of State and the Interna- 
tional Cooperation ,4dministmtion in planning for the Center. It- 
major function will be to train instructors and teachers in nudes 
energy technology and sciences for other as ian  educational institu- 

I1 Students were selected from : Argentina, Brazil, Burma, Ceylon. Chile, D w ~ ~ ~ ~ ~  
Egypt, Federal Republic of GermanF, Finland, France, Greece, I ta ly ,  Japan, Xorwv, 
stan, Philippines, Republic of China, Republic of Korea, Spain, Switzerland, Turkc' 
Venezuela, and Tugoslarin. 
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ln addition, it niay serve as a convenient. site for international 
10a~. ces or meetings related to peaceful uses of atomic energy. 
@ w e n  p,bruary, the Comiission agreed to a contract under which 
10 ,l;tlaven National Laboratory would deT-elop preliniinary plans 

@@tile Center for tlie International Cooperation Administration. 
Or wfimin ary . plans Kill be submitted to interested Tj'nited States agen- 

Snd sil l  deal with the personnel, equipment, and organization ' e Center based on the needs and interests of the Asian members 
f th rf ~e Colombo Plan. 

group of technical and administr a t' ive personnel, largely 
Broouiaren3 made a 9-week \-isit to Burnla, Cambodia, Ceylon, *' @a, In  donesia, Japan, Laos, Malaya, Kepal, Yakistan, the Philip- 
Thailand, and TTietnam, to study the problems. Following 
up:s report, the responsible United States agencies will prepare 

lans which mill be submitted to the Coloinbo Powers, a t  an 

e Center will be financed through the President's Fund for Asian 
mic Development established under the Mutual Security Act. 

@P 
@@bve P 
)etober 1956 meeting in \7'ellin@on, New Zealand. 
Th 
wo 
Idflnajiofi& Conferences on High Energy Physics 

lie Conmission, in cooperation with the Kational Science Founda- 
io,,, the Office of Kava1 Research, the Ti'nirersity of Rochester and 
khester industries sponsored the sixth ,4nnd U?zive&y of 
7v,i.htster Conference on High-Energy n7tccZear Physic.s, April 3-7, 
l q , ~  14% ! Rochester, N. I-. Like the preceding meetings, it was devoted 
unclassified experiniental and theoretical developments in the field 
fundamental high-energy nuclear physics. 
A\p~roxin~ately 800 of the world's leading physicists attended the 

gg&rence. Three scientists froin the Union of Soviet Socialist Re- 
d h c s  discussed the results of recent Soviet investigations. At tlie 
k of tlie conference the Soviet group which included a meniber of 
& Soviet delegation to the negotiations on an international atomic 
zqrg~ agency, visited the University of California Radiation Lab- 
ator?, Berkeley, Calif ., and Rrooldiaren National Laboratory, 
$ton: Long Island, K. Y. for unclassified discussions and toured 
gwcurity areas. Thej- also risitecl a nuinher of universities while 

this country. 
second international conference, tlie CERL'Y Symposiun~ on High- 

"Vy Accelerntozs and P i o n  Ph ysz'cs, was held in Geneva, Svi-itzer- 
adq 011 June 11-83, 1956, attended by approximately 200 of the 
W d ' s  leading scientists in this field, including 50 from the United 

a similar 1953 conference arranged by CERK (European 
'%nhation for x uclear Research) , tlie principles of the cosniotron 

IeS. 
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I:::. ,I I..) , .. I. - i .._,. ..::: , '+ .... <. I  - mly and in nonsecurity areas. In  addition to  security requiremen4 

The Commission has revised its policy on participation of alien 
scientists as employees, or guests working without pay, in nonclassifid 
research in nonsecurity areas of Government laboratories and intp- 
grated contractor installations. Prior to this revision, alien scient,LQ 
could be employed on nonclassified research only at Universiq of 
California Radiation Laboratory, Berkeley, Calif ., and at Brookhayen 
National Laboratory, Upton, Long Island, N. Y., under assigned 
quotas. For guest alien scientists no quotas were k e d .  

With the postwar recovery of scientific research in European COUR- 
tries, the institution of agreements for cooperation, the launihkg 
of the President's Atoms for Peace program, and the impending 
shortage of qualified scientists and engineers within the United Stat% 
the Commission decided to broaden use of alien scientists. It 
moved the quota restrictions on employment of alien scientists, and 
permitted all laboratories and contractor installations to emplo? 
aliens, or appoint guest aliens, subject to the same security arrfWF- 
ments as under previous policy deemed necessary for the protection 
?f classified information. They will work on nonclassified projg@ 
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at  Brookhaven Laboratory and the bevatron at University of Cali 
fornia, Berkeley, were discussed fully. 

Since then, various groups have been xorking on other - 
accelerating high-energy particles, and new machines are no,t. 

enQ was devoted to a discussion of these new ideas and machines. D l h p  

and the second week, most recent developments in particle detecti 
pion physics mere discussed. 

A number of individual scientists from the United States, 5s 

from other countries was invited and 14 from the United Stat,, 
illcluding a number from Commission installations, attended the 
A c d e m y  of Sciences of the Xoviet [Jnion Conferewe on ~h~~i~, oi 
High-Energy hTuclear Part ides  in BfOSOQw, &fay 14-20? 1956, nt, 
conference was devoted to the physics of high-energy particles, 
the results of experiments in the Institutes of the Soviet Union con- 
cerning the properties and interactions of elementary particles of 
high-energy matter. Theoretical implications of the experimenh 
and relevant work about interactions of particles in cosmic rays 
discussed. 

4. kfter the conference, scientists visited several scientific installati,,& 
n-ithin the Union of Soviet Socialist Republics, such as the bbdor 
Institute of Physics, the Institute of Nuclear Problems, the 
A4tomic Power Station, and the Moscow State University. 

ldms fur 
proaching the project stage. The first week of this yeark confer aP- 
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er stipulations are made : laboratory space must be available, 
Po qualified 'Cilited States citizens must be given priority. 
snd man aaer of operations for the field office affected will be responsi- 
Thefor ,uthorizhg employment or appointment by laboratories or 

ais policy on alien employment and appointment does not apply 
jviduals from countries listed as Subgroup A countries in Sec- id 

@ 371.3 of the comprehensive export schedule of the Department of 
ti@ camlerce. Nor does it apply to aliens employed or appointed as 

nonclassified research contracts reviewed originally by 
&$$& On 

. k8&in&on headquarters. Alien employment or appointment under 
contracts will be in accordance with each contractor's employment 

0th 

@flctors* ble 

Civilian Application 
Tdng major steps to assist development of the private atomic 

industry, the Atomic Energy Commission put into effect nine 
ns during the first half of 1956. The regulations deal 

+i& licensing, access to restricted data, unclassified activities in for- 
ergy programs, and rules of practice. Eight were new 

&ations while the ninth was a revision of the existing regulation 
m-&&ribution of byproduct material (radioisotopes). 
ne first construction permits authorizing construction of two large 

anclear power reactors were issued to Consolidated Edison Co. of New 
pork and to Commonwealth Edison Co. of Chicago. 
During the period 10 applications were received for licenses to con- 

_met nuclear reactors of various types, including two for the gen- 
ation of electric power. 
Continued growth in the use of radioisotopes in medicine, industry, 

nd agriculture was evidenced by the entry into the program of some 

The Commission testified on legislation designed to help meet the 
3bilitp insurance problems of reactor licensees. 

A total of about 300 private individuals and organizations applied 
5r permits for access to restricted data during the reporting period, 
ad 912 mere in effect as of June 30,1956. 
a public document room was opened making documents related to 
licensing program available for examination. 

$ k h t  new regulations were published in effective form. I n  addi- 
.equirema 'he regulation on byproduct material (radioisotope) licensing 

c , ( - l , - ,  -, q I 
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mas revised to conform xith the 1954 -4tomic Energy Act, 

I n  drawing these regulations, a priinarp objective ITas to * 

minimum of control consistent with the protection of the calm 
fense and security and the health and safety of the public. 

Briefly, the regulations mcl  their scope are as folloxs (see dk 
7 for texts) : 

“Licensing of Production and Utilization Facilities,” 10 c. E’. R. (Code ~ 

Federal Regulations) Part 50, effective February 18, 1956, applicabl 
licensing of nuclear reactors, plants for the separation of isotopes of Uranib 
and plants for processing irradiated materials containing special Wl@, 
material. 

“Operatom’ Licenses,” 10 C. F. R. Part  55, effective February 3,1956, estabkha 
procedures and minimum criteria for the issuance Of licenses to indiridoag 
having responsibility for operating the controls Of production and utilizati. 
facilities. 

“Licensing of Special Nuclear Naterial,” 10 C. F. R. Part 70, effective 
1956, established procedures and criteria for the issuance of licenses to 
use, and transfer special nuclear material. 

“Licensing of Byproduct Material,” 10 C. F. R. Part 30, effective &bruaQ 
1956, is a revision of a former regulation applicable to the licenses goremini 
the procurement, delivery, possession, use, transfer, export, and disposal cf 
certain radioisotopes. 

“Rules of Practice,” 10 C. I?. R. Part 2, effective March 5, 1956, establishes 
Commission’s administrative procedures in connection with the issuance, 
newal, amendment, suspension, or revocation of licenses, and commission rule 
for conducting formal hearings. 

“Access to Restricted Data,” 10 C. F. R. Part 25, effective February 4, 
establishes the procedures and criteria for obtaining access to confidential 
secret restricted data relating to the civilian uses of atomic energy. 

“Safeguarding of Restricted Data,” 10 C. F. R. Part 95, effective Februae 
1956, imposes requirements for the protection of confidential and secret e 
stricted data and applies to all persons who receive access to such data n o k  
an Access Permit. 

“Unclassified A4ctivities in Foreign Atomic Energy Programs,” 10 C. F. R. Par, 
110, effective January 20, 1956, prescribes procedures governing applicatioh 
by individuals and organizations in the United States for speci6c authorh 
tions to eugage directly or indirectly in the production of special n u c h  
material outside the United States and generally authorizes certain nQ@ 
classified forei,m activities. The regulation also establishes reporting recluim 
ments applicable to persons who engage in certain unclasssed actiritia it 
foreign atomic energy programs. 

“Standard Specifications f o r  the Granting of Patent Licenses,” 10 c. F a  IL 
Part Sl, effective Februarj- 25, 1036, establishes standard specifications for tk 
issuance of licenses on patents owned by the Commission, patents d w l d  
affected with the public interest pursuant to Section E53.a. of the AtoDk 
Energy Act of 1954, and other patents useful in the production or utilizatiPa 

liberalize and simplify domestic and foreign distribution procedure, E1 
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nuclear material or atomic energy licensed pursuant to Section 
of the Act. The regulation contains a general authorization, subject to 

restrictions, under Section 5’l.n. ( 3 )  of the A4toniic E n e r a  Act of 1954. 

draft of the proposed regulatioii prescribing standards for 
craiiist radiation hazards was submitted to the ,Qd~-isory 

&ec$Ee> State Officials during the Februarj  meeting of the Com- 
r@@ Further revisions in the regulation are being made in the 

of 

@tal 

.i new 

&w’ 
comments and suggestions received. 

8 1 -  $&Of 

Tam for Phvate Access t o  Restricted Data 
pp4s 

rerage of 50 permits was granted each month during the period 
,ivate individuals and concerns interested in obtaining access to 

ti‘ P dricted data on tlie c i d i a n  applications of atomic energy. As of 

f@ The increasing use made of the permits n-as evidenced by the grow- 
L ;@ number of personnel clearances requested, reports purchased, and 
I f;sts made to Commission facilities by permittees as indicated by 
i ine following tables. 

An fi 

1 +  30,1956, a total of 912 permits m-as in effect. 

r ” 

CUMULATIVE REQUESTS FOR K E K  CLEARANCES 

& 3 xaTE.-This does not include clearances originally granted for Commission = 
3 - work and t,ransferred or extended to the Access Permit program. 
e - I ~ - 

CUhIULATIVE CLASSIFIED REPORTS PURCHASED 
i 
i 

9 
Confidential ’ Secret 

Reports Reports 

Total, June 30, 1956 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  11,329 1,984 

KWLATIVE CLASSIFIED VISITS T O  COMMISSION FACILITIES 

Total, December 31, 1955 _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _  
Total, June 30, 1956 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Requests for ainenchents to access permits, principally to enlarge 
%ope of access pro.t-ided, stood at about 35 per month compared 
0 per month during the last half of last year. This also indicates 

reased activity by tlie holders of permits. 
The distribution of permits by geopaplric area, industry, and field 
interest is given in the following tables along wit11 comparative 

Total, December 31, 1955 _ - _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _  2,188 437 

838 
1,351 

for the permits in force as of December 31, 1955 : 
\ 

** (JQUQg-June 1955). 
‘ I ~ ,  Seventeenth Semiannual Renort (July-December 1954), and p. 102, Eighteenth Semiannual 
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DATA ON ACCESS PERMITS 

GEOGRAPHIC DISTRIBUTION 

BUSINESS OB OCCUPATION 

FIELD OF INTEREST 
Operating Atomic Facilities 
Reactors for production of electric power- - - - - - - - - - - - - - - _ - - 
Reactors for other purposes such as research, propulsion of 

ships, etc-__-_-______,-____________,_______,__-_-- -_-  
Plants to refine uranium and thorium ore and process feed 

materials - - - - - - _ - - - - - - - - _ - - - - - - - - - - - - - - _ - - - - - - - _ - - - - - 
Chemical plants for reprocessing spent fuel elements- - _ _  - - - - 
hianujucture of Atomic Energy Products 
Entire reactors _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _  _ _ _ -  _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _  
Components such as  fuel elements, instruments and pumps for 

reactors and related facilities-- - - - - _ - - - - - - - - - - - - - - - - - - _ 
Materials for atomic energy applications such as zirconium, 

carbon, and special alloys _ _ _ _ _ _ _ _ _ _  ~ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _  

h e m h e r  
31, 1Y65 

57 
225 
118 
41 
60 
23 9 

- 3 

16 
50 

602 

December 
31, 1956 

21 
I07 
56 
42 
57 
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30 
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'& and Semites wfl 
f ie  president's announcement on February 22, 1956, that 40,000 

ams of uranium 235 would be made available for peaceful uses- silw 
df for domestic industries (see Foreword and Appendix 8) -author- 
4 the Comniission to provide enough of this special nuclear material 

the estimated needs of United States public and private power 
@UPS which had announced plans for nuclear plants. 

n e  Commission prepared and distributed to access permittees the 
*ified specifications, and prices which the Government will pay, 
fg licensee-produced plutonium metal, uranium 233 as metal, and 
~ u m  233 as uranyl nitrate. A charge of $43 per kilogram for 
hrium metal and related specifications was announced (see Reactor 
krelopment) . 
In another step to further private participation in developing 

3:omic energy for peaceful uses, the Commission announced on Feb- 
s r ~  9, 1956, that organizations or individuals would be permitted 
* of Government facilities or equipment for their own purposes pro- 
%id the user had appropriate security clearance, the work did not 
w f e r e  Kith Commission programs, and private facilities or equip- 
m-it were not reasonably available. I f  necessary, the Commission 
dl establish priority for the use of facilities and equipment. Ar- 
Wments under which the facilities and equipment will be made 
-3able include : (1) the assessment of charges based on either' full 
*fev of costs of the work to the Commission or based on going 
'Jmmercial rates ; (2) applicable patent provisions ; (3) compliance 
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\\-it,li Commission regulations concerning health and safety 
curity ; (4) appropriate indeninificatioiis of the Gox-er~~”lent 

3 and 

claims arising out of the perforiiinnce of the private ~ o r l c .  pot:. 

Licensing Acthi t ies  

Production and utilization facilities. Applications for licenses for 
production and/or utilization facilities were received f 

f olloming : rorn the 

Power Reactor DeveZopnent CO., Detroit, J f i ~ k . ~  for construction 
and operation of a developmental fast neutron breeder reactor to prdu, 

lieat for 100,000 kilowatts of electrical energy to be gellerabd 
Detroit Edison, Inc. 
A erojet-Generd XucZeozzics, WaZ?au t CI.eek, Calif -, for construc,ioQ 
:;nd operation of a, 100 milliwatt boiling water research reactor, 
application filed by Aerojet-General Kucleonics supersedes tllat ppp 
viously submitted by Applied Kucleonics Corp. which is being ]iqUi 
dated. Also for a license to receive and possess uranium 235 contain@ 
in 20 percent enriched uranium dioxide for the fabrication of 
assemblies for AGK’s 201 nuclear reactor which the company prop- 
to build for sale to universities and industry. AGK’s 1956 sp&;rl 
iluclear material requirements coiisist of 2 kilograms of uranium 2;;. 
Their 1957 requirenieiits consist of 1 kilogram of uranium 255 pr 
month. 
BUF AfonGcs, Inc., .Few York, iV. P., for construction and operatioa 
of a 5,000 kilowatt pool reactor for applied research by a group of 
industrial firms. The proposed site of the reactor is to be near 
Plainsboro, N. J. 
Dow Chenzicul Co., illidland, Nich., for construction and operation 
of a liquid metal fuel test reactor for research and development, Kith 
a masinium heat output of 10,000 kilowatts. The proposed location 
is at Micilnnd, Mich. 

F o ~ d  Motor Co.? D e a d o m ,  Nich., for construction and operation of 
a public denioiistrntion research reactor similar to the Genera Con- 
ference pool reactor to be located in the Rotunda Building in Dearborn 

Gencra7 Electric C‘o.? A’eIte?lectarly, A-. IT., for construction and oper- 
ation of n derelopiiiental boilinb water reactor at its Alameda Count:. 
Calif., laboratory site. The company also applied for licenses to 
construct aiid operate a critical experiment facility a t  this same 10- 
cation. Both facilities will be utilized initially for dereloping des@ 
details for the Commonwealth Edison power reactor. A construction 
permit for the reactor was issued Xny 14, 1956. A construction per- 
mit autliorizing construction of the de,velopmental boiling Kater 
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issued on May 14, 1956. A construction permit author- 
@,for nstruction of the critical experiment facility was issued on 

ea Aircraft Corp., r a n  Xuys ,  Calif., for construction and 

* @ co 
igPs -)g 1956. 
J@& 7 

jtlcted 

Lgratirn l d M  of a critical experiment facility on the campus of Stanford 
4 .cersi~y, Palo Alto, Calif. The initial experiments to be con- 

miU develop data for a small power reactor wliich Lockheed is 
designing. 
etts Institute of Technology, Cambridge, Mass., for con- 

ction and operation of an 1,000-kilowatt reactor, heavy mater 
&rtl and cooled, to be used for medical therapy and research 
kriities on the campus in Cambridge. A construction permit was 

;%@ 
qgEar Developnzefit Corp. of America, White Plains, N .  P., for con- 
* ct;on and operation of a critical experiment facility near White 
@ 

i'@8 College of Wmhington, PuLhnun, Wash., for construction and 
c- ration of a IOO-kilowatt pool research reactor to be located on the 
rnlyersity campus. 
fhe Prosperity CO., Syracuse, N .  Y., for construction and operation 
af an 100-kilowatt research reactor, similar to the Geneva reactor, 
til be, built on the campus of the University of Miami, Coral Gables, 
Fla 
Fdinghouse Electric Corp., Pittsburgh, Pa., for construction and 
Fration of an engineering test reactor a t  a site in Westmoreland 
founty, Pa. TTTestinghouse also applied for a license to construct 
ad operate at  the same site a critical experiment facility to develop 
rsperimental data for the Belgian Thermal Reactor. 

&T@ 
#@$a&h@ 

alas 7,1956. ir 

N. Y. A construction permit was issued June 11, 1956. pb;ns, 

** 

Construction permits were issued on May 4,1956 to : 
 omm man wealth Edison Go., Chicago, Ill., for construction of an 
I+?.?,IX)O-kilowatt dual cycle boiling water reactor in  Grundy County, 
21. The earliest completion date specified in the permit is March 1, 
:gig, and the latest completion date is September 30, 1960. 
'=moi'idated Edison Co., flew York ,  N .  P., for construction of an 
:~!OOO-kilowatt pressurized water converter reactor in Westchester 
Tftunts, Kew York. The earliest completion date specified in the 
:emit is October 1, 1959, and the latest date is October 1, 1960. 

I During tliis period 25 applications were received for operators' 
'Tu% for production and utilization facilities, and 16 operators' 
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licenses were issued to operate a particular, desipated research 
actor at Armour Research Foundation, Chicago, Ill., B 
moria1 Institute, Columbus, Ohio, Kava1 R ~ ~ e a r c h  Laborat 
ington, D. C., North Carolina State College, Raleigh, N, 
Pennsylvania State Universit,y, University Park, Pa., and criti.e- * *  arlfj 
experiment facilities at The Babcock & TTilcox Co. and N~~,~~, 2; 
velopinent Corp. of America. 

Rf!h informed that operators' licenses were not required for reactop 
operated for the Commission. I 

€5- 
attelle IfGA 
O V ,  \y *h* 

I n  four instances, applicant 

Special Nuclear Material Licenses 

As of June 30, 1956 a total of 24 special nuclear material lieensry 
had been issued since the passage of the Atomic Energy Act of 19a 
not including those incorporated in production and utilization faciEt, 
licenses. New applications received and licenses issued, included. 
Atomic Power Development Associates, Detroit, Nich., was issued li 
license authorizing the use of 15 kilograms of uranium enriched to xk 
percent in uranium 235 for use in its research and developm& 
activities relating to nuclear power reactors. Deliveries to APDA 
from the Commission are to be spread over a 4-year period. ne ma- 
terials will be used by APDA contractors appropriately licensed br 
the Commission. 
Atomics International ( a  div&ion of North American Aviation, I ~ , )  
applied for and mas granted a license to receive 3.5 grams of uranium 
235 contained in fission chambers required as part of the control 
system in the research reactor constructed by this firm for Armour 
Research Foundation. Atomics International also applied for a li- 
cense to receive uranium 235 contained in two fission counters to b 
incorporated in the control system of a research reactor being bt& 
for export to Japan. 
Bailey Meter Co., Cleveland, Ohio, applied for a license to receive 
approximately 2 grams of uranium 235 contained in a fission chamber 
to be incorporated in the control system being constructed by the firm 
for The Babcock & Wilcox Co. critical assembly facility at Lynchburg, 
jTa. 
Battelle Memorial Institute, Columbus, Ohio, requested an amendment 
to its license and allocation to provide for an additional 5 kilogrme 
of uranium 235 for use in fuel element research and development for 
its industrial sponsors. Battelle also requested an amendment to its 
license to receive 1.71 grams of uranium 235 contained in a fission 
chamber to be used in its critical experiment laboratory. 
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ie lmtitution of Washington applied for a license to authorize 
~ " " ~ e ~ ~ i o l i  OS. and use of 500 milligrams of uranium 235 in coulomb 
ifs 
fiC1 

,artmefit of the Kavy (Bureau of Ships) applied for a license to 
PPI and possess a plutonium-beryllium source to be used by the 

rial ']Laboratory of the New York Kava1 Shipyard at Brooklyn, 
to measure the neutron absorption characteristics of various 

f. 
,qerlYS O 
eycd88 Powder Co., Wilmington, Del., applied for a, license to re- ' possess 25 grams of uranium (20 percent enrichment in 

235) in the form of uranyl nitrate, for radiation chemistry &e 
afirlim &,&nents. 
gdiin&rodt Chemical Works, St. Louis, Mo., applied for a license to 

're and possess up to fully enriched uranium hexafluoride for con- 
r@1 'on to uranium oxide for various customers. fefl 
6 1 ~ ~  L. Martin Co., Bdtimore, Md., was issued a license authorizing 
the firm to receive 50 grams of uranium oxide, the uranium content 
0 f 11' hi& is enriched to not more than 90 percent in uranium 235, for 

in research and development work. The company later requested 
a amendment to its license authorizing receipt of 1 kilogram of 
,mnim oxide, of not more than SO percent enrichment, for fuel 

VefaTS and Controb Corp., Attleboro, Mms., applied for and w w  
sged a license authorizing the firm to receive 11.3 kilograms of 
~nim enriched to about 90 percent in the isotope uranium 235 for 
w in the fabrication of fuel elements for the Battelle Research 
Pactor. 
Sorton Co., Worcester, illass., applied for and was issued a license to 
mire from Atomic Energy of Canada Ltd. 25 pounds of uranium 
Goside containing uranium enriched to  7.1 percent in uranium 235 
for fabrication into a ceramic of type fuel elements and return to the 
Cmtidian organization. The license provides that the material will 
re mired and returned by Korton Co. ria the Commission's 
3jienectady Operations Office. 
yuhm De?qdopment C'orp. of America, TYhite Plains, AT. Y., mas 
sued a license authorizing receipt from other licensees of 500 grams 
:furaniurn enriched to 30 percent in uranium 235 for use in studies 
>fthe effects of reactor-produced radiation on simulated fuel elements. 
fykfir ilfefals, Iw., Cumbridge, Mass., applied for and mas granted 
'license to receive from 4tomic Energy of Canada Ltd. 1.41 kilograms 
.-!urnni~lm 935 for fabrication of prototype fuel elements and return 

studies and mineral age investigations. 

f fiberglass and resinous materials. 

research. 
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to the Canadian organization. The application states that the 
rial will be received and returned by Nuclear Metals, Inc . mat,.. 
Conmission's Kex  York Operations Office. Kuclear &letals ' vla ~~~~ ttc 

an u& requested an amendment to its license to authorize receipt of 
tional 60 grams of uranium 235 for fabrication of fuel elemellt IAt 
specimens for Atomic Power Developnient Associates. 
Nuclear Science and Engineering Gorp., Pit tsburgh,  Pa., rqUeqq 
and was granted an amendment to its license to increase fronl lo to o- 
grams the contained uranium 235 the firm is licensed to receive 
use in its research and development work. The additional 15 ~ a r t l :  
will be received from other licensees. 
Owents4?orning Piherglas corp., h:ewaTk, Ohio, was issued a lice, 
authorizing receipt of 50 grams of uranium oxide containing 
enriched to 90 percent in the isotope uranium 235 for incorporation 
glass fibers which will be used by Rensselaer Polytechnic Institute for 
experimental work under a Commission contract. 
Xincluir Resmrch Laboratories, Iw., Harvey,  IZZ., applied for a licen, 
to authorize the firm to receive and use spent Materials Testing R ~ ~ ,  
tor fuel elements as a source of radiation for petroleum research, 
Xyluania Electric Products? Inc., Bayside, AT. Y., applied for a liern 
authorizing its receipt from other licensees of uranium enriclled in 
uranium 235 for fabrication into fuel elements. The firm reque94 
that its license authorize its possession of up to 50 kilograms of con- 
tained uranium 235 : k t  any given time. 
The Babcock & TViZcox Co., Lynchburg, Va., was issued a lieens, 
authorizing its receipt of 50 grams of uranium enriched to about xi 
percent in uranium 235 for use in research upon effects of reactor- 
produced radiation on simulated nuclear fuel elements. This com- 
pany also applied for a license to authorize its receipt a t  its Alliante, 
Ohio, Research and Development Center of 900 grams of uranium 2% 
contained in uranium enriched to 22 percent in uranium 235. Thk 
material is to be used in a fuel pin fabrication project for Atomic 
Power Developnient Associates. 
T h e  Cniuersity of Chicago applied for and was issued a license author- 
izing the uniy ersitp to receive trace quantities of plutonium diich d l  
result from irradiation of small quantities of uranyl nitrate liexahp- 
drate in the CP-5 reactor a t  Argonne Katioiial Laboratory. 
Tke Universi ty  of Jfichigun, Ann Arbor ,  J l i c l ~ ,  was issued a licec* 
aut1iorizin.g receipt for use as a gainma ray source at  its Phoenis 
hlemorial Laboratory of LID to  800 p a n i s  of uranium 235 Gontab@d 
in four irradinted fuel elements, and such byproduct material as W 
he contained in these fuel elements. 
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c&r@ 7 Inc. was issued a license authorizing its receipt of small 
f@ ,;ties of special nuclear, source, and byproduct materials for use 
$" the firm is performing at its Boston, Mass. and Richmond, qork 
$ laboratories for the U. S. -4ir Force. 
+Sf# 

~ e ~ l o g i c d  Xurvey, Department of the Interior, Washington, l-, I- &pplied for a license to receive and possess 10 milligrams of c.7 p' '1 nitrate, the uranium content of which is enriched to 99.9 per- 
,roaT the isotope uranium 235, for use in research and development @t 
#kb to be conducted by the Survey at  the Kava1 Gun Factory and 

tweF 
g. s. JTaVid Rndiozogkal Defense Laboratory? S a n  Francisco, Calif., 

lied for an allocation of and a license to possess small quantities '': ecial nuclear materials for use in its research and development d -P 
,iflpm* 

fJt;flghouse Electric CO?~P. applied for licenses to receive and possess f &its Blairsville and Forest Hills, Pa., plants uranium metal and 
ium dioxide enriched in uranium 235 for use in the manufacture fl 

JAhWARP-m% 19 5 6 

*e Institution of Washington. 

types of fuel elements. 

Source material licenses mere issued or renewed for 1,050 organiza- 
km or individuals between January 1 and June 30, 1956. These 
hduded 386 to producers, 13 to processors, 66 to distributors, 153 to 
Nmers ,  and 432 to exporters. 

Typrodzcct Material Licensing 

The use of radioisotopes in medicine, industry, and agriculture con- 
tinue to grow. At &lay 31,1956, there were 3,279 licensed users in the 
rnited States representing an increase of 304 licensees since November 
32,1955. Total shipments of radioistopes during this period amounted 
~ 5 ? 8 7 5  including 369 shipments for export. Appendix 4 lists the 
p s  of radioisotopes for which licenses were issued and also shows 
%numbers of users by class and location. New developments in the 
Ad are reported in the sections on Physical Research and Biologg 
ai Medicine. 

Xiw regulations simplifying procedures for domestic distribution 
4 radioisotopes and removing certain restrictions on sales abroad 
WY issued January 11 and became effective February 10, 1956 (see 
9pndix 7 ) .  Coupled xi th  the reduction in prices for isotopes to be 

in biomedical and agricultural research within the United States, 
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effective July 1, 1955:3 the regulations are expected to increase the 
:tnd the consequent benefits, of this atomic tool in research, 

b, 
A I atomic table by dealing directly with Commission O r  commercial : m sup- tli? 

t 
under the new regulation to possess larger quantities of radioactirr ltt4 

The procedures established February 10 assist radioisotope uSeh . 
other countries to obtain isotopes of the elements 3 through 83 . 

pliers, rather than going through their nation% representative lleb 
The requirement that foreign scientists report on request a b u t  th; 
results of their work has been eliminated. The new procedures d 
apply to exports to countries listed as Subgroup A in Section 3712 
of the comprehensive export schedule of the Department of Cowepw 

Domestically, researchers and other radioisotope users are perm* 

8 ' 

0 not 
f 

materials under general license. A list of 65 byproduct atomic 
rials is included in the regulations, giving the quantity of each which 
a user may possess and use under general license. The regulation pb 
Tides that a purchaser may POSSWS up to  10 of these quantities at any 
one time. The old regulation did not list specific bypro&q but 
provided generally the total lerel of radioactivity which might be 
possessed a t  any one time xithout a specific license. 

Znsurance on  Nudear Facilities 

I n  January 1966 the insurance industry announced formation of 
three syndicates to provide insurance protection on reactor plants 
equipment, and to cover public liability for radiation damage or in. 
jury arising from operation of such plants. This was confirmed 
a report dated March 1, 1956, of the group of insurance executi& 
which has been studying the problem of insurance of private atomic 
energy installations, xhich stated : 

1. Public liability coverage in excess of $65 million per installatioe 
is expected to be available. 

2. Coverage of all physical damage to reactor installations and 
property incidental thereto in excess of $50 million is expected to 
be available. 

3. Efforts are under way to complete organization of the syndicate 
as rapidly as possible. 

4. Premium rates will be established separately for each installation. 
5 .  The group will continue to study and report 011 remaining aspww 

The public liability coverage expected to become available, as indi- 
cated above, is unprecedented, being estimated at  over four times the 
amount hitherto available to industry for any one operation. HoF- 

of the problem. 

13 See p. 91, Eighteenth Semiannual Report (July-December 1955). 
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representatives of the atomic energy industry believed that 
insurance coverage woulcl be necessary, since a major accident, 

@::r remote its possibility, might result in claims far exceeding 
f@yevel of insurance proposed. The Atomic Energy Commission, 
@ studying the problem, made proposals for  legislation to provide 
#wademnification against liability of facility operators and those 
@‘ them with materials, equipment or services for the facility. 
4)‘ ission testified on this and other proposed legislation during @e Corn? 
$1- 

PanY 

*C rep orting period. 

sJl;c Document Boon% 
i 

ebruary 6, 1956, the Commission announced the opening of a 
@b]ic Document Room where records relating to its licensing pro- 

Except for classified Tdal and material for which ‘‘business confidential” treatment has 
E@ a&ed and granted, the Document Room files contain records of 

and access permit applications and issuances, comments from w 
w 
*” persons on proposed regulations, and records of licensing 
was- The room is located in the reception lobby a t  1717 H Street 
!%‘,, l\7ashingtm, D. C., outside the security area. 

On F 
are available for public examination. 

Reactor Development * 
%e Nation’s program for development of nuclear, reactors to gen- 
@3&ctricity for civilian use went forward on a broad front during 
&last 6 months. A fifth industrial combination announced its in- 
:ation of building a power reactor without financial assistance from 
%ferment. The Atomic Energy Commission signed its first con- 
z t  under the Poinx- Demonstration Reactor Program with the 
f d e e  Atomic Electric Co., of Boston, Mass. Seven organizations 
d e  proposals for building small-scale reactors under this same pro- 
srn making a total of 11 proposals received in response to the Com- 
&ion’s invitations. 

As the table (Developing Civilian Atomic Power) shows, private 
4 public organizatlions in the United States have announced they 
a prepared to expend $358 inillion on power reactors, exceeding the 
gI.3 million, which the Government would invest-$236 million in its 
m experimental reactors, and $77 million in contributing to some - mtors Fhich private and public industry will build and operate. 
12ektrical capacity of civilian power projects to date totals a po- 
&11,182,000 kilowatts. -- 
Ltmmissioner Thomas E. Murray does not suhqcribe to this section of the report. 
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Type of reactor 

Pressurized water _ _ _ _ _ _  _ _  

Boiling water _ _ _ - - - - _ - _ _ _  

-~ ~ 

Sodium cooled: 
Thermal _ _ _ _ _  _ _ _  _ _ _  - 

Fluidized : 

ous. 
Aqueous Homcgene- 

Liquid metal _ _ _ _ _ _ _ _  

Organic moderated. - - _ _ _  

Gas cooled .___...________ 

3overnment's experimen ta 
program 

~ 

Shippingport, Pa., Du- 
quesne Light Co and 
Westinghouse Electric 
Corp. for AEC, 60,OOO 
kw-1957. 

Lemont, Ill., Experimen- 
tal Boiling Water Reae 
tor, Argonne National 
Laboratory, 5,000 kw- 
1957. 

Santa Susana, Calif., So- 
dium Reactor Experi- 
ment, North American 
Aviation for AEC and 
Southern California 
Edison Co., 1 7,500 kw- 
1957. 

National Reactor Testing 
Station, Experimental 
Breeder Reactor X o .  2, 
Argonne h'ational Lab- 
oratory, 17,500 kw-1959. 

Los Alamos Scientific 
Laboratory, Molten 
Plutonium Reactor Ex- 
periment. No electric- 
ity-1959. 

Oak Ridge National Lab- 
oratory, Homogeneous 
Reactor Exp. No. 2, no 
electricity-1956. 

Los Alamos Scientific 
Laboratory, Power Re- 
actor Experiment Nos. 
1 and 2, no electncity- 
1956. 

Liquid Metal Fueled Re- 
actor, The Babcock &. 
Wilcox Co.-1959. 

National Reactor Testing 
Station, Organic Mod- 
erated Reactor Experi- 
ment, North American 
Ariation for AEC, no 
electricity-1957. 

Gas Cooled Reactor (con- 
tractor not selected). 

Power demonstration 
p r o p m  

Rowe, Mass., Yankee 
Atomic Electric Co., 

Unirersity of Florida 
( G a i n e s r i l l e )  500 

134.00(1 kw--1960. 

k~-1959. 

E l k  R ive r ,  Minn . ,  
Rural Cooperative 
Power Association, 
Z,WO kw--1960. 

Consumers Public Pow- 
er District (Nebras- 
ka). 75,000 kw-1959. 

Anchors  e,  Alaska, 
Chugac% Electrical 
A4ssocia~on, Inc. and 
Nuclear Development 
Corp. of America, 
10,Ooo kw-1962. 

Monroe, Mich., Power 
Reactor Development 
Co.,  Inc. (Detroit 
E d i s o n  C o .  a n d  
others), 100,OOO kw- 
1960. 

Hersey, Mich., Wolver- 
ine Electrical Cooper- 
ative, 10,OOO kw-1959. 

City of Orlando, Fla., 
25,000--40,000 kw- 
1961. 

~ 

City of Piqua, Ohio, 
12,500 kw-1961. 

City of Holyoke. Mass., 
15,000 kw-1961. 

NOTE: Dates shown are for start of operation. 
1 Turbogenerator and other conventional electric transmission equipment. 

------- 

Eastern Pa., Pm.* 
vania, Power & 
Light Go., 150,ohj 
kw-1962. 

Florida (Florida POW 
Corp,) (Florida 
Power & Light &I.; 
(Tampa Electric 

1962. 
CO.), m,OOo b- 

-/--- 



rn Pa., Pennsgi- 
ia, Power 6. 

-19G2. 
3t CO., 150,WO 
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ESTIMATED PROGRAM TOTALS 

I I 

1 ment .._... $136,000,@00 ~ ment .____ Si~ ,@oO,Oo( !  1 ment _ _ _ _ _ _ _ _ _ _ _ _ _ _  0 
I 1 Industry .--_ 20,000,000 Industry- - 128,@@0,00u Industrg-- $210,000.0 

1 Qol-ern- - <__________.I Garern- , Gorern- 
*.&C*. ~. --  - - -  

I I 

- i 
cost of special nuclear 
materials. Excludes 

- 

Borax-1, 2 and 3. 

$671, OOO, OOO 

$713, OOO. OOO 
35s, OM), OOO 

rhe Commission uiictertook contracts and experimental work on 
bllr additional concepts in its Experimental Power Reactor Pro- 

Con- @, 
:ruction of the Pressurized Va te r  Reactor at Shippingport, Pa., 

During this reporting period, the commission niade further i n o ~ e s  
bring primte industry more strongly into the atomic energy pro- 

Fdm. It signed long-range contracts for an expanded program of 
~ , ~ ~ ~ 1 e r c i d  production of zirconium metal. The Conimission pro- 
pd that private industries undertake cliemical processing of spent 
fuel elements and manufacture additional reactor materials. It also 
st&lished licensing and other necessary regulations, as reported 
in the section on Civilian Application. 

The prograni of clevelopiiig reactors for military power and for 
nard and aircraft propulsion also made significant progress. Pre- 
hminarj steps were taken toward eventual development of gas-cooled 
:mer reactors for special military and civilian applications. The 
1 - S  Reazrolf, the second nuclear-powered submarine, neared com- 
filetion at Groton, Corm., and the Congress authorized construction 
of an atomic-powered radar picket submarine in tlie Kavy's ship- 
iuilciing progruni. The picket subniarine-the largest submarine 
w r  built by tlie Xaq---u-ilI be the first powered by two reactors. 
f r ~ a ~ h  tuld dei~eloyiuent actil-ities on aircraft nuclear powerplants 
progmsed satisfactorily. 
fonstructiuii of the Engineering Test Reactor (ETR) a t  the Ns- 

G'Jml h a c t o r  Testing Station in Idaho proceeded on a top priority 
Lw. Plans for a prirately fiiianced testing reactor were announced 
? \yestinghouse Electric Corp. In Coiimission laboratories, sup- 
Firrting research anct cIerelolmient stucties were undertaken and a 

besides work already under way on five other concepts. 

comes under this program, made good progress. 



38 MAJOR ACTIVITIES 

multiple attack was made upon the problems of improving 
processing spent fuel elements. etho& 0: 

CIT- ILL^ Ponm REACTOR PROGRAM" 

I n  addition to the four large power reactors--each to produce ~ 

tween 140,000 and 200,000 kilowatts of electricity-which pril,aie in. 
dustry was previously reported as planning to build entirel 

J Ritt private funds? the Commission received notification in &rch 19g 

ne that private concerns intend to build a fifth, smaller reactor 
General Electric Co. and the Pacific Gas and Electric Co. plan ~~ 

construct and operat e a boiling water reactor to help supply electricitT 
for the San Francisco Bay area. 

The plant, to be located a t  the new General Electric Co. labratorp 
in the Livermore-Pleasanton mea of Alamedn County, Calif., ; 
planned for completion during 1957 at a cost of between $3 and 
million. Initially, it T o d d  hare a maximum generating capacitp 
of 3,000 kilowatts of electricity ; ultimately of 10,000 kilowatts 6, 
more. 

financed reactors is 673,000 kilowatts ; the total announced expenditu; 
$210 million. Following are the individual projects : 

The total electrical capacity announced as planned from 

Commonwealth Edison Co _ _ _ _  - _ _  
Consolidated Edison Co _ _ _ _ _ _ _ _ _  
Florida Power & Light Co. (Florida 

Power & Light Co., Tampa Elec- 
tric Co., and Florida Power 
Corp.) 

General Electric Co. and Pacific 
Gas Bt Electric Co. 

Pennsylvania Power & Light Co-- 

ElCUlj& 

Type oj  reador (p-& 
Dual-cycle boiling water _ _ _ _ _ _ _ _ _  18~0~x1 
Pressurized water ---- - - - - ----_ _ _  140, 
Large atomic plant (type not yet 200,0131 

determined) 

I'owe P Deiiwnst mt  ion Reactor? Progroin 

The Coinmission on June 6, 1956, sigxie& its first contract rith a0 
indust.ria1 group proposing to build n power reactor under the Pom 
Demonstration React or Program by which the Coinxnission agrees to 
inake contributions to the project. During this same reporting perid. 

*Coniinissioner Thomas E. Murray does not 5uLtsrril)e t o  this section of the w w ~ .  
See pp. 41-43, Eighteenth Semiannual Report (January-June, 1083) .  

CompanY 

Yankee Atc 
Rowe, Mas. 

consumers P 
of Columk 
Sebr. 

Power Reactc 
Inc. (Detro. 
Dresden? I1 

Contract 21 

Electric CO 
estimated a 
the reactor 
million. T 
search and ( 
up to $4 m 
relopmelit ( 

The Con2 
of special n 
ginning wi 
after the da 
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anlissioll received Scren propoPnls to build sinal1 power reac- 
0 1  

tile Tbeg were submitted in response to its second invitation (issued 
ber 1955 with a deadline of February I, 1956) which specified &.' 

#em vith capacities between 5,000 a i d  40,000 kilowatts of elec- ctors 
pa The purpose of the Power Demonstration Program is to 

ate on a coiniiiercial basis the technical a i d  economic feasi- j,aonstr 
of power reactors in a wide range of capacities and design $itr 

#ngP@* e,ponse to the Comniission's first invitation, issued in January In qith an April 1, 1955 deadline and specifying no particular size $5, 
,fflnctor, four proposals were received.15 It was in connection with 

these proposals, that of the Yankee Atomic Electric Co., of @e of Contracts are being wt crotiated in connection with two others-those of the Power Reactor 
EC,? Ik-celopment CO., Inc., of Detroit, Mich., and the Consumers Public 

The fourth proposal, from the 
c o ~ o n w e a l t l ~  Edison Co., of Chicago, Ill., was later considered not 

an qplication under the Povi-er Demonstration Program, but solely 
rmuest for a license to build a reactor, since no Gorernment assist- 

The details of the three proposds first received (exclusive of that 

,icity* 

on, Jlass., that the contract has been signed. 

District, of Columbus, Nebr. 

:fice vas sought. 

Cominonn-ealth Edison) are as follows : 
Eledrical 
Generating 
Capacity 

Company and Location of Reactor TUpe of Reactor (Kilowatts) 

yakee Atomic Electric Co., Pressurized water _ - - _ _ - _ _ _ _ _ _ _ _ _  134,000 
Rowe, Mass. 

~ o ~ u m e r s  Public Power District 75,000 
of Columbus, Sebr., Hellum, 
Sebr. 

poser Reactor Development Co., 
lnc. (Detroit Edison and others), 
Dresden, Ill. 

Sodium graphite--- - - - - - - - - - - - - - 

Boiling water- - - - - - - - - - - - - - - - - - 100, 000 

3, M H I  

1.50. CkfM 

[mtract with Yankee. The contract with the Yankee Atomic 
Electric Co. provides that the company will bear all construction costs, 
+timated at $34.5 million, of which $18.5 million is expected to  be for 
ie. reactor. Research and development costs are estimated a t  $5 
zillion. The Commission will perform u p  to $1 million of the re- 
mch and development, vork in its own facilities, and mill underwrite 
;p to $4 million of this work in private facilities ; research and de- 
7a@nent costs atsore $5 million will be borne by the company. 

The Commission agreed further to waive its normal charge for use 
'f special nuclear material needed to fuel the reactor for a period be- 
zming with the contract date, June 6, 1956, and ending five Sears 
:iterthe date of issuance of a license to operate the facility. 

K i t h  :ii+ 

& poKeP 
irees €0 
per i (HI 

~ 

- 
DP. 41-42. Eightreuth Serui~innuul R q m r t  (January-June, 1955).  
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The coiitract provides that t,he coinpan)- - d l  report fully to  
Comlnissioii on teclinical and economic information obtained in 
development, design, construction and operatio11 phases of tile 
Patent rights in connection with m-odi clone Fit11 COllll&sio 
ance will be established by the Conimission. 
receive, as a niiiiimuni, a nonexclnsive, irrerocable, royaltj--free 
I n  connection -ivith inventions or discoveries made bF the Colnpan\. %- 

its employees without Government assistance, the coliipany Rill - 'f 
the Commission a nonexclusive, irrevocable, royalty-f ree licellse fa 
governmental purposes. 

will be processed in accordance with policies and prices in effect at tb 
time processing is necessary. 

The compnv has selected Westingliouse Electric Corp. to develop 
and design th i  project, and Stone and TTebster CO. to construct tile 
plant. The Commission contract was assigned to the Sch 
(N. P.) Operations Office to administer. 

Seven new proposals. I n  response to the Commission's second inPi- 
tation under the Power Demonstration Reactor Program the 
seven proposals, each involving a different design concept, Xere re- 
ceived : 

The Colq,anv 
a 

The contract also provides that spent fuel eleiiients f roni th 

Type of Reador 

Chugach Electric Association, Inc., Liquid sodium-cooled, heavy 10, wj 
,Qnchorage, Alaska, jointly with water-moderated. 
Kuclear Development Corp. of 
America, \\-kite Plains, h'. I-. 

Dept., Holyoke, Mass.  
City of Holyoke Gas 8;. Electric Gas-cooled (nitrogen) _ _ _ _ _ _ _ _ _ _  1s. ~n 

City of Piqua, Ohio _ _ _ _ _ _ _ _ _ _ - _ _ _ _  Organic-moderated- - _ - _ _ _ _ _ _ _ _  12, sJ 
Orlando Utilities Commission, Or- Liquid metal fuel _ _ _ _  _ _  - - _ _ _ _  - 25,000t~ 

Rural Cooperative Power Associa- Boiling water- - - - - _ _  - - - - - _ - - - 22. Mi0 

University of Florida, Gainesville, Pressurized light water_-_ - _ - - - 

Tolverine Electric Cooperative, Big Aqueous homogeneous- - - _ _ _ _ _  

lando, Fla. 

tion, Elk River, Blinn. 

Fla. 

Rapids, Mich. 

In April, the Commission approved the proposals of the Rural CO- 
operative Power ,4ssociation and the Wolverine Electric Cooperative 
as bases for contract negotiations. The other five proposals are being 
evaluated by the Commission on a coinpetitire basis contingent UP 
availability of Goveriimeiit funds. 

10. OlK 
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tal Power Reactor Program 
E,Ff”wn 

.@ Gofe*m 
*ctofi, 

B co 
@io 
&&P 

the last 6 months, in addition to the work already being done 
D“rins leiit laboratories and under contract on fi.ve types of power 

the Commission pushed ahead with contracts and experi- 
1 work to advance four additional concepts. 

@’@ ntract mas signed for work on a reactor using an organic fluid 
oderator and coolant. Contract negotiations were begun for 
ing and constructing a reactor to use a liquid metal fuel. Out- 

for research and development programs were undertaken for 
finesors operating on a mixture of uranium and plutonium, and for 4 --cooled reactors to operate in combination with gas-turbine power- 
rn 
pw* 

-mderated reactor experiment. I n  &larch 1956, the Com- $fg’Fn”;c son signed a contract with Atomics International, a division of 
American Aviation, he. ,  to construct and operate an experi- @ 

sob 
reactor, moderated and cooled with an organic fluid, at the 

€I@ xg~onal Reactor Testing Station, Idaho. Estimated cost of the 
&a1 phase of the Organic-Moderated Reactor Experiment (OMRE) 
k$l,8 million of which approximately $750,000 mill be borne by 
jfomia International. 
ne experiment is designed to establish the technical feasibility of 

*+45 @the hydrocarbon, diphenyl, as a moderating and cooling material. 
ne use of organic compounds such as diphenyl has several potential 
drmtages : a low level of induced radioactivity, low corrosion of fuel 
dments, and a high boiling point, which would make possible systems 
eprating at reasonably high temperature a t  low pressures. 

The experiment, carrying forward research previously done by 
3’ort.h American Aviation, will simulate conditions of heat transfer, 
mperature, and coolant flow, which mould exist in a practical power 
rector. 

The OMRE mill be designed to generate 5 to 15 megawatts of heat 
a d  will use fuel elements highly enriched in uranium 235. Con- 
mction will begin this year with reactor operation scheduled early 
i= 1957. 

further phase in the development of organic-moderated reactors 
2 king undertaken 3s part of the naval reactor program. 

L;.hu;E metal fuel reactor experinuht. The Commission began nego- 
~ t i o n s  during this reporting period with The Babcock S; wileox CO. 
hr development, design, fabrication, and operation of a Liquid Metal 

Babcock and Jvilcox became 
‘.major new research and development contractor for the Commis- “’ its proposal was selected as the best of 11 submitted. The 

Reactor Experiment (LMFRE). 
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Union Carbide Kuclear Co. will be a subcontractor primaril 
chemical processing of fuel. 

research work done by the Brookhaven National Laborator 
concept of a reactor using uranium fuel dissolyed in molten b 
The laboratory will continue to contribute to gexleral d e ~ 7 ~ l ~ ~ ~ ~ ~ ~ ~  
while Babcock and Wilcox will concentrate on engineering aspects. * 

The liquid metal fuel concept seems to offer Gonsiderable proQi, 
as an economic source of heat for central station Powerplank 

' I& 
addition, its nuclear flexibility appears sufficiently p e a t  to perln it it, 
use in a thermal, intermediate, or fast, reactor in a variet,y of si*- 
The present experiment will be designed to establish basic techiQl 
feasibility of the concept, rather than to serve as a pilot plant clemon- 
stration of a particular liquid metal design concept. 

1 ill t]& 

Ton tht 
lSQ u t I!, 

The Liquid Metal Fuel Reactor Esperinlellt will c a r q  forR at.@ 3 ; 

Experirnentd plutonium fu.e I reactor. The Commission has requega 
the General Electric Co. a t  the Hanford Vorks, Richland, wash,, to 
outline for the Commission's use a research and development promm 
covering the use of plutonium in power reactors. Combining pluta- 
rlium with natural uranium as a reactor fuel would be of particula, 
value to  most foreign countries by freeing them from a dependence or: 
importing uranium 235. Some domestic reactor designs also include 
plutonium as a fuel, although very little research and development 
work on its use has been done. ,4 practical, low-cost plutonium hue] 
element is needed as well as basic data for design of reactors using 
uranium and plutonium. Development of uranium fuel elements and 
other advanced reactor technology will be additional objectives of this 
Hanford program. 

Construction of a small experimental reactor is planned as the focd 
point of the program, which would utilize the extensive derelopIneitt 
facilities a t  Hanford and the skills and experience of scientists and 
engineers who have worked on the Hanford production reactors. 

Gas-cooled reactom. Gas-cooled reactors that use the heated gas to 
drive turbine powerplants are considered a possible answer to the 
problem of economic power reactors of small size. A4mong the ad- 
vantages of this concept may be simplicity of design, high efficienq. 
and independence f roin such environmental factors as a continuo* 
supply of cooling water. I n  small sizes, gas turbines are less expen- 
sive than steam turbines. The principal problem to be overcome in 
achieving an economically competitive reactor would be designing f ue1 
elements that would have a reasonable life expectancy at the hlsE 
temperatures needed for good thermal efficiency. 

During this reporting period, study contracts were negotiated aiti 
Ford Instruments Po., n division of the Sperry Rand Corp., and d- 

Boiling Wc 
(Borax-3) v 
E eactor Test 
at power lev( 
of electricity 
and will be 
"peration of 
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ker-packnrci Corp., to provide a better understanding of the 
tial ,col1omics of this concept, and to delineate the research and 

irelop d dejdopinent concerning suit able materials are described in  
section on the Arm1 Reactors Prograin? under 1~1iich an- 

41er g 
During the first 6 months of l!);SG con- 

of the Pressurized Water Reactor (PWR) at Shippingport, cw8ba 
-&&on - continlled. Construction of steel structures to house the reactor *' completion by the Pittsburgh-Des Moines Steel Co. Erection 

ctural steel for service and turbogenerator buildings was begun 
*'zrch by the American Bridge Dirision, United States Steel. 

The Dray0 Corp. of Pittsburgh, pa. was selected by the T'C'esting- 
Electric Corp., designer and developer of the plant, as subcon- 

%* for installing the reactor. Draro completed shops and ware- 
and began putting in equipment foundations and some com- e Construction of the reactor vessel, to contain the core of 

*miurn fueI, continued in the Chattanooga shops of Combustion 
fgnineering, Inc. The heat exchangers, being built by The Babcock 
i;ilcox Co. and by Foster-TYheeler Corp., are approaching com- 

uquesne Light Co. of Pittsburgh is building the conventional 
the plant and will operate the entire plant. Duquesne will 
bute $5 million toward the cost of reactor plant design, 

rrelopment, and construction. 
ne PWR plant will be the first large nuclear power generating sta- 

*$jn in the Kation, with a capacity of at least 60,000 kilowatts of elec- 
The Sllippingport plant, estimated to be completed in 1957, 

mot expected to produce economic power but rather to  provide in- 
izmation that can be obtained only from the construction and op- 

tion of a prototype plant. The pressurized water concept has been 
seloped further than any other in the power field. Experience with 

Hanforcl reactors, the Materials Testing Reactor, and the Sub- 
x i n e  Thermal Reactor (. SlW) , clereloped technical knowledge 

deb$ 
r;* ?Vfi remaining to be accomplished. Some actions on re- 

$11 fl.n 
&e fll? ,,.cooled react or experiment ~ i I 1  be designed. 

Jt'ater Beactor. 

of all plant concrete was about 75 percent completed. pl&lg 

being applied in the PWR. 

52ili?k$ water Reactom. Boiling Reactor Experiment No. 3 
-3) was shut dovn in April after operating at the National 

esting Station for about 6 months at design temperature and 
evels up to that necessary to produce about 2,000 kilowatts 

Etricity. A second core of oxide fuel elements is being fabricated 
be used in continuing the experiment as Borax-4. Initial 
of Borax-4 is expected this suimer.  This type of reactor 
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differs from the pressurized water reactor in that steam gene 
is allowed to take place in the reactor core itself. 

Borax-3, Olle of a series of similar plants designed by * h n O  b m e  y 
tionul Laboratory, became critical on June 9; 19Xi. It was tile fir*, 
reactor to be used in this country to supp1)- experi1l1elltally c t] po\,,, 
and light for an entire city (July l'i',1955) -I6 

The pllase in the boiling water reactor progra1ii f 0110~-i~lg norap 
and Borax-4 experiment will be coiiStrUCtiOli and Operatioll of tf' 

15 Experimental Boiling T a t e r  Reactor (EBTTT) a t  -4l-gonne Eatiorla: 
Laboratory, Lemont, Ill. During this reporting period fabricatj,,, 
and erection of the containment shell to house the reactor alld 
ing equipmelit was completed by the Graver Tank and 31anufacturiQ, 
Co. The pressure vessel, designed jointly b? i4rgo1111e. L"oratolr 
and Tlie Babcock & TT'ilcox Co. engineers, has been installed. T ~ ; ~  
facility is expected to be generating power early in 1957. 

The EB\ITR powerplant-&siped to p'0dUCe 20 niegamtts of hat 
and 5,000 kilowatts of electricity-n-ill have the minimum capacitp 
considered necessary to permit sound ext rap01 B t ion to 1 ar b ge- size ceP;. 
tral station plants. Architect-engineer for  the project is the Sargeni 
& Lundy Co. of Chicago ; the Sumner Sollitt Co. will construct tile f'r- 
actor building under a limp-sum contract ; and the turbiiie-generatop 
condenser, circulating water punips, and associated equipment Rill 
fabricated by the Allis-Chaliiiers Co. 

In addition to eliniinating an external heat exchanger, a boilinn 
water reactor has the advantage that the steam pressure and tempem. 
ture can be as high as those in  the reactor vessel, thus impro+ 
the total thermal efficiency of the plant. Conversely, LZ cheaper reap- 
tor vessel can be designed for a given steam pressure. For example, 
if a steam pressure of 600 pounds per square inch gauge (p ig )  is dF- 

sired, a boiling reactor need only m-itlistand this pressure, d ie reas  8 

pressurized water reactor niay have to be designed as high as "Kct 
p i g .  

One important feature of this type is that an increase in demand 
leads to a lower renctor pressure, an increase in the steam volume, and 
a reduction in the reactivity and power level. The reactor thus h s  
good nuclear stabilitj-. This feature, althougli contributing to thr 
safetS of tlie reactor! tends to lower, rather tlinn to increase pover to 

meet rising demancl. 
are necessary)-. Other problems include incomplete knowledge of boil- 
ing heat transfer plienomena and the need to develop long-liyed fd 
elements. The latter is R major problem coniinon in all reactors usiaf 
solid fuel elements. 

rat ir3:* 

* a. 

.- 

c 

External control niethocts which add to the 

16 See pp. 41-42, Nineteenth Semiannual Report to  Congress (July-December 19553* 
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Reactor Experiment. Although considerable progress Tas 
q&fl 

on certain pliases of the Sodium Reactor Experiment (-SRE) 
~3~~~ tile reporting period, some other pliuses m-ere delayed. AS a 

f,brication of the reactor by Atomics International, a division d a r k  
@dt, rtll American Aviation, Inc., at sinnta Susana, Calif., now is 
@' 'c:ed to be conipleted about October 1956. 
dF,is reactor, of 20 megawatts heat capacity, will use liquid sodium 

]ant and graphite as moderator, since sodium nititlies possible 
mperatures without a high pressure reactor vessel. Thus high 

fiema] efiicielicy is expected to be achieved without a large increase 
collstruction costs. Tlic design is complicated by the necessity of 

zadiilg fi, d n s t  the explosive sodium-water reation, and of protect- 
Sodium also becomes 

ia, tynllly radioactive when irradiated, requiring estra shielding around 
the beat exchanger. 

Tile reactor building was being completed at  the site 30 miles north- 
nest of Los bngeles. Work progressed on the installation of electric 
merating facilities by tlie Southern California Edison Co. The 
Farbperutor,  electrical switch gear, transformers, and large water 
mljllg tower were being installed. The steam generator is being 
fibricilted by The Dtlbcock & Wilcos Co., and other sodium piping is 
hjllg fiibrictlted by Atomics International at  tlie site. 

Tlie deltiy arose from four different factors. After the reactor core 
mi; nm installed, i t  I T ~ S  discovered that the wrong type of weldi11g 
rod been used in fabricating the tank anct other r*enctor compo- 
Bents. This ws due to error in the plant of the welcling rod lilallu- 
facturer. It was necessury to repair or replace all questionnhle 
d e d  items. A second factor was that small cracks developed in 
tileend plaies of zirconium cans used for cladding grapliite, aiid can 
mnporlents had to be remanufactured. Some equipment was delayed 
tiecause of a strike in the vendor's plant, and delivery of the air blast 
heat exchanger was slowed by fabrication difficulties. 

Reactor eiigineers and physicists were planning improved methods 
of reactor operation and start-up procedures in anticipation that crii,i- 
d i t j  tests xould start in January 1057. 

TI 
9 c@ 
j&b te 

umniurn and graphite from the sodium. 

Fat Creeder nenctors. On November 29, 1055, a power surge oc\ 
mred which resulted in damage to the Experimental Breeder Reactor 
10.1 (EI3R-l), which has been operated by Argonne National Labora- 
'or! a t  the National Eeactor Testing Station. The incident occurred 
in the course of esperimeiits intendecl to determine the cause of certain 
Euclear instabilities noted during operation of the reactor a t  low 
?o\wr. It was 1;nown in advance that there existed a r e d  possibility 
bat the experiiiient could result in a melt-down of the fuel. The 

3 8 9 4 0 3 - 5 C 5  ' II I I 
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results of the experiments were considered sufficiently Valuabl 
fast breeder reactor program to warrant the depee of risk inPoiTei 

The particular experiment that resulted in damage required alloa 
ing reactor temperature to rise without C O O h t  flow until th - 

that the reactor period to be reached in this experiment would 
short that period meters installed in the reactor control system Could not be set without rewiring the meter circuits. 

4 is that length of time in which a reactor increases its generation of neu, 
trons 2.7 times.) 
connected from the “scram” circuit which shuts down the reactor 
instantaneously in emergency, and it was left for the operator, or for 
automatic power level circuits, to shut the reactor off when this becQ, 
necessary. 
Excess reactivity was introduced into the reactor, SO that its initial 

period was 60 seconds at a power level of a few watts. As the PoRer 
and temperature increased, the reactor’s period shortened. At a Poffer 
level of about 150 to 200 kilowatts, a period of less than 5 seconds, mud 
shorter than usual, was reached. At this point the scientist in charB 
called to the reactor operator to press a button which would have cut 
off reactivity very rapidly. The operator misunderstood and beDn 
to move the control rods at their normal speed, reducing reactivitp 
slowly. When the scientist noticed this, he pressed the “reactor scraG 
button. At the same time the automatic power level controls WeR 
triggered, and shut down the reactor. They were set to operate Rhen 
the power level reached 1,500 kilowatts. This whole operation took 
place within 2 seconds. 

Shortly after the excursion occurred, radioactivity was detected in 
the building and personnel were promptly evacuated. There was no 
overexposure to radiation or other injury. Monitoring instruments 
recorded no release of radioactivity to other portions of the testing 
station, or to the surrounding area. 

Information on the incident at first remained incomplete and specn- 
lative, as the reactor was too radioactive to permit proper inspection. 
It was not until May 17 that it became possible to remove the core 
from the reactor vessel. Since then it has been feasible to disassemble 
and examine limited portions of the reactor core. Further disas- 
sembly has been prevented by the consequences of the extreme heat 
reached in the reactor during the experiment, nom known to hare 
exceeded the melting point of uranium, 1,130 degrees centigrade. It 
was not known during the experiment that temperatures had reached 
this level because three thermocouples which measured core tempem- 
tures were not operating properly. The heat caused fusing together 
of some of the fuel rods and of various other parts of the core, and 

to tl& 

temperature increased by a large amount. It had been anticipakd e fuel 

(The reactor PePi 

Accordingly, the pile period meter had been 
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danger of ignition and breakage. The balance of the core 
dthtberefore be removed as a unit and disassembled under the more 
dDoued conditions of a "hot" laboratory. 

cant observations which can already be made as a result of the 
sig.lfi,,t are that, in this case, substantial melting of the fuel did 

e-@@ ~8 a violent nuclear reaction, and the radioactive products 
pot pro2t,-down were readily contained. Disassembly of this highly 

r d  e radioactive objects. It is believed that the instability dis- 
Of ':,by the EBR-1 is not characteristic of fast breeder reactors in 
p b L 8 ~  and that it can be corrected by modifications of the core and 

#ding. 
P ~ t  Argonne National Laboratory, conceptual design of the 

*mental Breeder Reactor No. $3 (EBR-2) was completed during 
orting period and the architectural-engineering phase begun. Ewem 

tbe ml? no new reactor will be sodium-cooled, will generate 62.5 megawatts 
&heat, and produce 15,000 kilowatts or more of electricity. It is 
@pd that the reactor can be in operation in late 1958, although there 

n e  zero Power Fast Critical Assembly ( Z P R 3 )  was operated 
m- fully at the Idaho Testing Station during this reporting period. 

facility began operation in October 1955 and will be used to pro- 
Fide accurate data necessary for detailed design of the E B R 2  core. 
 tical experiments for the EBR-2 core with uranium 235 are con- 
rinthg and a plutonium loading for EBR-2 criticality tests will be 
gmpleted soon. 
Because of the heavy workload imposed on Zero Power Fast Critical 

W b l y  No. 3 (ZPR-3) , consideration is being given to the construc- 
$n at Argonne of a second ZPR-3 to use for calibration purposes. 
'She molten pEuton&m fast reactor experiment a t  Los Alamos 

c Laboratory is still in the phase of preliminary research and 
ment. Because of health precautions required in experiment- 
plutonium, progress is not expected to be rapid. Problems of 

hhhg molten plutonium are under investigation and samples 
prepared for irradiation in the Materials Testing Reactor 

ho Testing Station. 

out 

of ortctive sgstem is providing valuable experience in remote handling 

P Bel elements. Work to establish this conclusion more firmly is 

a delay in the schedule. 

$ Smgeneous reactors. Construction of Homogeneous Reactor Ex- 
'~eirnent No. $? was completed at Oak Ridge National Laboratory, 
5 ~ c ridge, Tern., early in May 1956 along with associated concur- 

reached 
ernpcm- 
togetllc' 

v in 

t Fork on reactor component development. This included testing 
redesigned pressurizer, and a modified pump to circulate the fuel 

Gution. Breaking-in tests are being conducted, and the reactor is 
ted tn become critical this fall. The power output of HRE-2 ore, a d  

> I L- 
_ I  I 



7 
48 MAJOR ACTIVITIES 

probably mill not exceed 10 megawatts of heat- Work On the as- 
sociated cliemical processing plant is prW'essilIg- 

HRE-2, like its predecessor SIRE-1, is designed to test the econoroir 
feasibility, and work out the problems, of po~ver generation ,vit,i 
refictor in wIiic11 tlie fuel is dissolved in a liquicl moderator n-llicl, is 

~ O P o W d  circulrited as a coolant. EIItIC-1, u-liich einbocliecl a collcept 
by tlle Oak Iiiclge Kational Laboratory, WIS dimantled in 1954 
operating SuccessM~y for txo years a t  the 1aboratol.y. 

13RJ3-2 uses for fuel a dilute solution in lleavy Kater of ursnpl 
sulfate, Iiighly enriched in uranium 235. 

Oiie important adruntage of this type of reactor is that the core 
design is mechanically simple. The reactor has a high degree of 
nuclear stability wliicli mulies for safety. Stability of fuel elements 
ov..?r long periods is not a. problem, as in reactors using solid fuel 

ucts rods. The possibility of contiiiuous removal of fission prod 
many of n-liich act as neutron absorbers, makes the reactor attractive 
as a breeder operating on the thorium-uranium 233 cycle. 

Tlie problem of fuel element stability has been Solred hOWever, atthe 
expense of dificulty in containing the liiglily radioactive alld cor- 
rosive solution in a high pressure plumbing system. 

Further homogeneous reactor ex perinleiits are being Conducted 
IAS Alamos Scjei, ti fic Laboratory, LOS Alanios, IS. Ilex., jy1lere de- 
velopment work continues on aqueous homogeneous reactors usillg 
uranyl phosphate sol rition and n novel mechanical nrrnngement. 

Construction of tlie Los Alamos Power Reacior Experiment No,  1 
(LAPRE-1) was comp1etecl.f' Tests were initiated, but because of 
meclio nicnl damage occurring to plating and cladding in the bottom 
portion of the reactor, apparently during final assembly, it was neem- 
sary to shut clown for repairs. IAPRE-1 is equipped vith a fuel 
circulating pump, is designed to generate fairly high pressure steam. 
and to have n thermal output of 2 megawatts. 

The other experimental power reactor in the Los Altlmos program7 
LAPRE-2, depends upon natural convection to circulate the fuel 
and is designed to produce a lover pressure steam with a heat output 
of 1.3 megavatts. Fabrication of components was completed during 
the reporting period, and the experimelltnl reactor is being assembled. 

NAVAL REACTORS PROGRAH 

The naval reactors proprnrn, n joint undertaking of the Commission 
and the Department of Defense, is aimed a t  developing and evaluatinp 
a group of nuclear powerplants designed to propel many sizes of 

See pp. 45-46, Nineteenth Semiannual Report t o  Congress (Julr-December 19551, lor 
description of LAPR experiments. 
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sllipS from small submarines to the largest aircraft carriers. 
gram continues to be an important accelerating influence in I@'' 

rbe p t i c  pr:rdevelopment of all nuclear powerplants. 

a & ~  Thermal Reactors (SlW and S2W) 
Subfi 

s 1TV (formerly STR, Mark I) plant at the National Reactor 
Station in Idaho is being gradually modified to convert it '@ a land prototype for the USS Nautilus nuclear propulsion 

into a flexible testing facility where new developments in tech- 
design, and operation of improved nnval water-cooled nuclear plant 

&@ prerljInnts \rill be investigated, and improved design cores cnn be 
d,,d, The S lW lias k e n  redesignated the Kava1 Reactor Test 
Facj li  ty- 

Tile second pllase of the modification program was completed dur- *.-- 
tile Rinter-of 1955-1956. This included installation of a cttrlon- ing Eteel steam generator in the primary coolant system, and of improved 

wctor and primary system control equipment. It also included 
rti(s1 accomplishment of a change to make the plant cnpnble of P ,pernting at lrigller powers and temperatures. The reactor core and 

bel ITere renewed during that period for the first time, after some 
30 months of operation and testing. Plant operation and scheduied 
testing vere resumed during April 195G. 

The USS A'autilus, powred  by the S2W nuclear propulsion plant 
formerly tlie Submarine Thermal Reactor Mark 11, now has operated 
for a year and tt half. 

s u b m a k e  Intermediate Reactors (Sl G and S9G) 

Operation of S1G (formerly SIR Biark A),  land prototype of a 
nuclear propulsion plant for the U. S. submarine Seawolf, continued 
at West Milton, N. Y. It is being used for prototype testing and 
mining of naval personnel. 

The USS Seawolf, which will be powered by the submarine In- 
mmedinte Reactor, 3inr.k B (S2G), neared completion a t  Electric 
Boat Division, General Dynamics Gorp., in Groton, Conn. 

On April 3 the Commission announced that contracts were entered 
into with tlie City of Holyoke, Mass., and the Village of Ilion, N. Y., 
for sa10 of the output of any excess electric power produced by the 
pmtotype plant. The two municipalities were given until 31ay 1 
to complete arrangements for transmission of the pover from West 
fIjlton to their own systems. Each was to receive one-half of any 
%Cess power. 
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hl 
On May 16, 1956, the two municipalities reported that the, 

been unable to make arrangements to transmit the power. 
not request any extension of time in which to compleh their 
ments. 

These contracts-based on firm purchase proposals made Prior 
February 1 by the municipalities in response to the Cow. l%ioo*E invitation-provide for delivery of power, as available at th 
Milton bus bar, at 3 nlills per kilowatt hour. Due to the experbeDtai 
nature of the nuclear powerplant, no guarantee has been op can 
given as to amount and timing of available power. 

Th ‘Y did 

ww 

Design and development of the Submarine Advanced Reactor con. 
tinued at Knolls Atomic Power Laboratory, Schenectady, N 
Preliminary grading was completed and construction of the tests;d 
facilities for the S3G land prototype powerplant was put under 
This prototype is being constructed on land adjacent to the S1G land 
prototype plant at West Milton, N. Y. 

Congress authorized the construction of a nuclear-powered rabr 
picket submarine in the Navy’s shipbuilding program for f k a l  Qm 
1956. This submarine, to be powered by two S3G-type nuclear re- 
actors, will be the largest submarine ever built, and the first p o ~ w  
by two reactors. 

Xzcbmm’ne Reactor Small ( S I C )  

Design and development of a nuclear propulsion plant for a small 
submarine has been undertaken by the Commission to fulfill a require- 
ment of the Department of Defense. In  July 1955 a contract vas 
awarded to Combustion Engineering, Inc., of New York City, to 
design and develop the reactor and related equipment. 

Combustion Engineering-the third major contractor to enter the 
naval reactor development program-will carry out this work in ita 
facilities being constructed near Windsor, Conn. 

Lmge X.Gp Reactor (AI W )  

Design and development of the Large Ship Reactor prototype prp 
pulsion plant by Westinghouse Electric Corp. continued at the Bet& 
Plant in Pittsburgh, Pa. Construction of test site facilities by tfie 
Arrington Construction Co. began at the Reactor Testing Station in 
April. Arthur G. McKee & Co. of Cleveland is architect-engineer for 
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for a small 
1 a requirc- 
intract 1 ~ s  

.k City, to 

o enter thr 
work in  it^ 

cilities : Newport News Shipbuilding and Dry Dock Co. will fa  
:be ' 0 9  the special shipboard features of the prototype plant. 
J& 

Commission, during this reporting period, assigned to Knolls 
power Laboratory, Schenectady, N. Y., operated by the Gen- 

- Electric CO., the design of an organic reactor experiment. The 
i@ osed experiment is planned in connection with a Department of 
P'F,,, requirement for developing a nuclear powerplant of small '' find weight suitable for light naval vessels. The experiment is 
:ize - Md to provide information on specific engineering problems in- 
'@ ,ired in the use of organic compounds as a coolant for naval reactors. 

jromic 

ARMY REACTORS PROGRAM 

ne m y  reactors program, intended to develop reactor systems for 
wial military needs, now includes three major proj ects-the Army 
&@e Power Reactor, the Argonne Low Power Reactor, and the 
~~d Irradiation Reactor. Preliminary steps also are being taken 
raanrd eventual development of gas-cooled power reactors for special 
..,i1itarY *if and civilian applications. 

~mty Package Power Remtor (APPR-1) 

Construction of the AYPR-1 continued during the past 6 months at 
Belvoir, Vat. The major portion of the building and the vapor 

llntainer were finished, and some nonreactor equipment was installed 
;:der supervision of the prime contractor, Alco Products, Inc. The 
@!ant, scheduled for operation early in 1957, is intended to produce 
:.E% kilowatts of electricity. 
Development work supporting military pressurized-mater systems 

-.2tinued with completion of critical experiments by Oak Ridge Na- 
%nxl Laboratory. Heat transfer tests at Columbia University, and 
5 e l  element development projects under contracts with the Nuclear 
I~relopment Corp. of America and Sylvania Electric Products, Inc., 
::e still in progress. 

Jrgonne Low Power Reactor (ALPR) 

The Pioneer Service and Engineering Co. was selected as architect- 
E:$neer, under subcontract with the Argonne National Laboratory, 
irj? desip of the non-nuclear portions of the Argonne Low Power 
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Food Irradiation Reactor (FZE) 

At the request of the Department of Defense, the Commission initi. 
ated a project to provide a food irradiation source for the Army Qusr 
termaster Corps. enb 

r% r e r e  continued to demonstrate ~~-1iether foods steril ked by tllis 
~ o u l c l  be nontoxic, acceptable to consumers, ac’laptable to 
1iaiicIIing tecliiiiqiies, and economically conlpetitive with f o o b  pb 
serwcl by other processes. 

Joint studies by the Commission and the Department of &fen$ 
concluded tliat a reactor optimized for ganlma ray production sllould 
meet the Army’s food irradiation requirements. 
studies were made of various reactor types to form a basis for selectil,p 
the best system. 

During this reportilq Period, Army experim 

Conceptual 
b 

f 

I n  connection with designing gas-cooled power reactors to meet niili. 
tnrp needs for compact, water-free power systems, and civilinn reqaire- 
ments for an economic s1nal1 central station pon-erplant, nnttelle  le 
morinl Institute has begin testing materials applicable to this reactor 
concept. Preliminary design of gas-cooled test loops has been in- 
itiated. A contractor is being selected to  design, construct, and 
operate a gas-cooled reactor experiment. 0 

dd twiced  Reactor Systems 

The Commission and the Department of Defense continued studies 
on conceptual design and feasibility of advanced reactor systems for 
eventual military use. 

The Army Transportation Corps, under contract with the n’uclar 
Development Corp. of America, began studies on applying n u c b  
pover to meet Army transportation requirements. Navy’s nums 
of Yards and Docks continued design studies on a bnrge-rnountd 
nuclear powerplant through the Naval Research Laboratory and the 

Rwnutay and 
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Division, Bethlehem Steel Co. The Army’s Engineer 
Development Laboratories, complementing tlie Com- 

cooled reactor program, continued to n-ork toward the 
t of closed-cycle, gas turbine power-generating equipment 

,t,tble for use with fz  nuclear reactor. 

AIRCRAFT REACTORS PROQRAM 

p i n ,  a this reporting period research and development activities 
bra nuclear powerplants progressed satisfactorily. 

e coordination of Commission programs in this field with those 
’Os ‘r Force, the Navy Bureau of Aeronautics, and the National 

@ 

,i $e 
Committee on Aeronautics continued. &iisOry 

bt~ngicne  Test Facilities at NRTS FW 
ril the Commission entered into a contract with the Ralph M. 
eo. of Los Angeles, for architect-engineering of new test 

Sjljtia t o  be built in the Aircraft Nuclear Propulsion area of the 
x,tiollal Reactor Testing Station. The contract calls for designing 
tEt building, a shielded control and equipment building, and sup- 

d i n g  fmlities. Design work under the contract is expected to be 
kpleted in about 10 113011tllS, with construction expected to start in 
9 spring of 1057. Construction is estimated to cost approximately 
pail l ion,  niid as many as 600 workers may be employed on con- 
action. The contract with the company was negotiated on a 
jsmp-sum basis. 

The Parsons Co. has been architect-engineer of other facilities a t  
9 Aircraft Nuclear Propulsion site in the assembly and niainteziance 
 ne^, the administration service area, and the initial test area. 

w a y  and AwiPiary Facilities at Testing Station 

As tlie desigr: and construction agent of the Air Force a t  the Idaho 
tion, the Commission entered into a contract in February 1056 

Porter, ‘IJrquhart, AlcCreary, :ind O’nrien, of Sail Francisco, 
for the clesigii of a runvay and auxiliary facilities to be con- 

ed at the testing station. 

In AP 
wns 

. - .  

GENERAL ESGINEERING AKD DEVELOPMENT 

During the last 6 months, the Atomic Energy Conimission hns asked 
rate illdustry to undertake chemical processing, has signed con- 
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tracts for increased commercia1 production of zirconium 9 alld invit,, -q proposals 011 reactor materials currently produced in Gorepnuler,t 
o\Tned facilities. -- 

Par. ticipation in the atomic energy industry, the Conlmission has set 
PPiCG, 

and begun to market certain basic reactor niaterials ; has held a Confer- 
ence on homogeneous reactor design and building ; has undertakrt 
st.udies on pressure vessel stresses and proposed study of safety 
governing pressure vessels ; has moved ahead with possible cornnlerci: 
applications of nuclear heat; and has assiped top priority to COt, 

struction of the Engineering Test Reactor urgently needed to 
on irradiation tests of power reactor coniponents. 
coiiducted on various methods of separating fission products and ;; 
snfety. 

I n  addition to  these nioves to ellcourage wider 

Researcll llas 

processing spent fuel elements, on waste disposal, and 0l1 r W t O l  

Encouraging Commercid Chemic& Processing 

A policy aimed a t  having commercial chemical plants ready 
process spent fuel elements from the first privately owned poRer 
reactors was announced by the Commission on January 5 ,  1956. 1: 
was discussed later in the month at a chemical processing meetihn 
at Idaho Falls, Idaho, attended by 183 representatives of bmines 
firms. The talks centered on the effect of cost factors in chemica; 
processing on economical operation of reactors. 

It was announced that proposals would be invited some 12 to 16 
months later for the design, construction, and operation of the chemid 
processing plants. The Commission would permit use of its labom- 
tories on a reimbursable basis for developmental work by those Khcw 
proposals were accepted, and would supply the plants with an initial 
base load of spent fuel from one or more of perhaps 20 reactors. 
Meanwhile, interested firms will be furnished with samples of spent 
fuel elements and information on technology, fuels available, cosy  
etc., to help them prepare proposals. 

L 

Ligh.tweight Shielding Being ProtEuced C o m r c i a l l y  . 

The Commission has urged private companies to take over pm 
duction of lightweight engineering materials for use in reactor and 
accelerator shielding. The decision was prompted by an increasing 
interest by business concerns in the manufacture of boral-a solidifid 
mixture of boron carbide and aluminum originally produced at  Oak 
Ridge Kationsl Laboratory. 

During this reporting period, the Brooks and Perkins CO., 1nc-1 
- xepted two orders for bora1 from private firms. 
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sion announced an expanded program for pro- 
ty zirconium metal and hafnium oxide to meet 
long-range reactor development requirements. 
e procurement is for scheduled projects of the 
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d with three new commercial suppliers who 
ich submitted proposals. These three con- 

r period, call for annual delivery of 2,200,000 
bject to availability of funds, a t  an average 

long-range suppliers are : National Distillers Products 
ahich d l  supply 1 million pounds annually from new facili- 
be constructed at Ashtabula, Ohio; NRC Metals Corp., a sub- 

arch Corp., Cambridge, Mass., which will 
ually from a plant to be constructed near 

-cola, Fla.; and Carborundum Metals Co., which will supply 
ounds annually from a plant to be constructed at Parkers- 

contracts are for fixed unit prices subject to revision within estab- 
dd milings a t  specified periods during the contract terms. Produc- 

expected to begin late in 1957 from new plants to be financed 
<tirely by the suppliers. 
Requirements for zirconium and hafnium which must be met before 

$new plants go into production are expected to exceed present 
,-rJ;Pile and production. These requirements will be met (1) by 
mrundum Metals Co., Inc., of Akron, N. Y., current Commission 

plier, increasing its annual production from 200,000 pounds to 
OOO pounds ; (2) by reactivating the plant a t  Albany, Oreg., of the 

h u  of &fines, Department of the Interior, which was the pilot 
mnium production plant in this country, to produce about 300,000 
mds annually beginning in August 1956 (The plant will be oper- 
&under a contract which will expire June 30, 1958, by the Wah 

ut  $14 million a year. 

. 

Corp. of Kew Tork which was among seven firms responding 
Commission imitation for proposals to operate the plant.) ; and 
by importing from Japan 200,000 pounds of zirconium, meeting 
Commission's specifications, under an arrangement made on behalf 

Commission by this Government's Commodity Credit Corp. 
eries are expected to  begin this year and will be completed in 1957. 

Ewh new arrangement includes procurement of all byproduct 
oxide which is obtained from the zirconium-bearing ores 

ed by the suppliers. 
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Industry Offers to Neet Beryllium Needs 

Three proposals were received in hfay in response to the Cornmis. 
&on's January invitation to private industry to Submit Proposals for 
supplying up to 100,000 pounds a year of reactor-grade h y 1 1 i U h  
metal over a 5-yenr period. The proposnls came from 13 Push 
Beryllium Co., Beryllium Corp. of Amelmica, and Riverside Metals cob, 
a division of H. I<. Porter, Co., Inc. The three prop0s:Ils Kill be ePni- 
uated technically, and the plants inspected before a decision is 

Beryllium requirements nom are met from the procluction of a 
GoTernment-on-ned plant a t  Luckey, Ohio, d-hich is operated for 
Commission by the Brush Beryllium CO. I f  proposals prove accept- 
able, the Luckey plant mould be placed on a standby basis. 

I n  addition to the metal required by tlie Federal program, quantitia 
of beryllium may be required for privately financed projects which 
the Commission does not intend to supply. 

Price Set for Thorium 

A revised basic price of $43 a kilogram for s d e  or lease of thorirln 
metal Fas established by the Commission in Ja11uary. The price \rill 
apply to licensees planning to use the metal in nuclear reactors and 
for other enterprises in peaceful uses of atomic energy. The Ferndd 
(Ohio) Feed Materials Production Center was designated as the 
f. 0. b. point. Thorium metal will be leased or sold in limited quanti. 
ties only until industry is prepared to meet commercial requirements. 

Conference on IZomogeneous Beactor Program 

A civilian power reactor conference to enable private holders of per- 
mits for access to classified information to review tlie homogeneous 
reactor programs at  Oak Ridge National Laboratory and at h 
Alamos Scientific Laboratory was held at Oak Ridge, Tenn., &rch 
21-22, 1056, with the Oak Ridge Laboratory as host. The confer- 
ence-including tours of the homogeneous reactor site and engineering 
development laboratory, and sessions with key laboratory personnel- 
was attended by about 225 persons. 

Pressure Vessel Studies 

An unclassified feasibility study of pressure vessels for nuc]m 
was published in December 1055 by tlie Commission power reactors 

and is presently available to industry. 

FeasfbiZitu study 01 Preenure Vessels f o r  Nuclear Power ff enerating Reactors (AECC.- 
3062). December 1!)55. arailnble from the Oace of Technical Service, U. S. Depaftmenrd 
Commerce, Kashington 25, D. C. Price $1.75. 
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tlie Pressure Vessel Research Committee of the Engineer- 
tion, the Commission is sponsoring an investigation of the 
ozzles and openings of pressure vessels in order to provide 
stress concentrations in those areas. The results of the 

use of Iower safety factors in pressure vessel design 
nt savings in materials. 
nia State University is conducting this study under con- 
Engineering Foundation's Welding Research Council 
ndustry of the results through publications of the Council. 

nd pressure vessels. The Boiler and Pressure Ves- 
the American Society of Bleclmnical Engineers, or a 

at code, constitutes tlie legal basis for the design 
i l e s  and pressure vessels in tlie key industrial states. This code, 

#reloped by the Society's Boiler and Pressure Vessel Committee, is 
contiiiual review by that group. The National noard of 

so;ler and Pressure Vessel Inspectors, consisting of tlie chief inspec- 
fiom tlie various states and cities, is cliarged with the administra- 

mile this code has proved adequate in providing safe construction 
iar conventional boilers and pressure vessels, addi tionnl provisions 
=in be necessary in designing vessels for reactor service. In addition, 

finin of the code's present provisions would introduce unnecessary 

In view of these facts, the Commission has been instrumental in or- 
bcommittee of the Boiler and Pressu1.e Code Coin- 

~~m on Xuclear Power. This special subcommittee will cooperate in 
di fy ing  the code to provide for nuclear requirements, and will 

r b  if imposed on reactor vessels. 

tfentunlly prepare an additional section to the code applying spe- 
&ally to nuclear installations. I n  addition, the membership of the 
Sonferrous Subcommittee has been enlarged to include engineers 
Fualified to prepare industrial standard specifications and develop 
dlomble design data for certain newer structural materials useful 

nuclear installations. 

fyineem'ng Test Reactor. 

Construction of the Engineering Test Reactor (ETR) went ahead 
p priority basis during this reporting period at the National 
r Testing Station, Idaho. The ETR will provide irradiation 
s urgently needed in developing reactor components for  n d i -  

and civilian power reactors. Completion and initial operation 
e facility is scheduled for March 1057. 

hchitect-engineering and construction were undertaken by tlie 
Engineers Division of the Henry J. Kaiser Co. Nuclear design 
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of the reactor core and facilities within the tank is being perforrned 
by the Stomic Power Equipment Department of the General ~l~~~~~~ 
Co. under contract to Kaiser. Fuel elements are being designed bu 
Oak Ridge National Laboratory. 

To make the reactor %railable for experimelltation as early as pes. 
sible, some facilities designed to handle first experiments are b e'"g . 
constructed and installed at the same time as the reactor Structure 
itself. 

Private Test Reactor 

The Westinghouse Electric Gorp. mill begin construction in Septem- 
ber of the first large testing reactor to  be built by private indust,v 
Completion is scheduled for August 1957. The $6.5 Irlillion plant, tu 
be known as the Westinghouse Testing Reactor, (ITTR), will be iG 
cated on an 800-acre site near Waltz hlill, Pa., 29 miles Southeastof 
downtown Pittsburgh. 

The WTR will be used for evaluation of f ubsize fuel specimens and 
other components of atomic powerplants under actual operating con- 
ditions. Using highly enriched uranium with li&t mater as % md- 
erator and coolant, the reactor will operate in the range of 20 mega. 
watts or above. 

t' 

Nuc2ear Eeat  for Cod Gasification Studied 

During this reporting period initial tests to determine the feasibihk 
of using nuclear heat to produce gas from coal mere begun at the Appi. 
lachian Experiment Station, Morgantown, W. Va., Bureau of h h s  
Department of the Interior. The tests, which do not use actual nu- 
clear heat, resulted from discussions between the Bureau and the Cole- 
mission regarding the applicability of nuclear heat to high-tempera- 
ture chemical processes. 

The Bureau undertook to build two experimental units, heated elec- 
trically, as models of possible future nuclear units. The first model 
has been built and is being used in current tests a t  Morgantom; the 
second is scheduled for early completion. 

I n  cooperation \yith the Bureau of Mines, the Commission initiatd 
a preliminary engineering study to determine the feasibility of a prw 
ess heat reactor. It is expected that this reactor would operate in P 
temperature range around 1,370 degrees centigrade. It is anticipatd 
that this study will point u p  the need for work aimed at developigf 
components which d l  operate satisfactorily at high temperat* 
This reactor concept lras been followed Kith great interest by indusq; 
jince it has potential application to other high temperature 
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the reporting period, Commission laboratories and con- 
with research and development programs dealing 

separation of fission products from spent fuel elements. 
on methods under study included: gasification of fuel ele- 
mbined with fractional distillation ; liquid metal extraction ; 

of fission products from molten metal, from solids, and by 
ion in arc zones. Solid scavenging techniques have been 

I n  addition, work in pure metal- 
stepped up to implement the process data 
as sodium graphite reactors and fast breeder 

rs. Other research on chemical processing is described in t.he 

&y separation. A new separation process being developed at 
e National Laboratory is based on fluorination of reactor fuel 

actional distillation of the fluoride products. 
rocess have been carried out on a pilot plant 

has fused salt extraction. 

Physical Research. 

sting con- d k  o& Ridge National Laboratory has also done research on the fluo- 
;de volatility process, dissolving uranium in molten fluorides and then 
kmting uranium hexafluoride which volatilizes readily. Fewer 

are required than in conventional solvent extraction processing 
efiods and the equipment is less expensive. 

as a r n d -  
20 mega- 

g ~ h  temperature chemical separation. Another new processing con- 
led pyrometallurgical processing-being developed by Ar- 
Ames Laboratory in Iowa, and by Atomics International, a 
f North American Aviation-has as its objective, not mm- 
fication, but sufficient purification to permit reuse of fuel 

The Argonne effort is directed t>omard a specific type of nuclear 
&or-the fast reactor. At the high neutron energies existing in 
kse machines, the effect of fission products on neutron economy is 

Repurification is theref ore 
ed primarily to maintain the radiation stability of the fuel. Suf- 

knt purification ma-j be effected by simple chemical and metallurgi- 
techniques similar to those now employed with such metals as steel, 

and lead. When a satisfactory process is developed, it 
tried out as part of the operation of Experimental Breeder 

e molten metal extraction method of reprocessing reactor fuel, 
Ames, keeps the metal in its metallic state and so does 

th dissolving the fuel metal in acid and using aqueous solution 
t q  for purification. This procedure involves melting uranium 

han in thermal reactors. 

r No. 2, presently under design at Argonne. 
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and uranium aNoy with another metal. The separation of uranitlk1 
takes plfice n-it11 a concurrent separation of fission product 
uranium then can be recast into fuel elements and put back into tl 
reactor until another reprocessing is neceswrx. 

A siiiiilar process being inrestigated by Atomics Illtematioriii: 
places tlie ur:tniuni melt in contact with a molten metal, sue11 as m:icF 

nesium, at a temperature abox-e the melting points of both 
phases. Bfagnesium has successfully separated plutonium and sorh& 

fission products from irradiated uranium metal by direct solvent ac. 
tion at 1150 degrees centigrade. 

Three other high temperature chemical processing metllods have 
been uncler investigation at  Atomics International. Direct distilla- 
tion of plutonium and of many fission products from irradiatd 
uranium metal can be achieved at temperatures of 1000 to 1700 de- 
grees centigrade. The more volatile fission products and 
uraiiinm have been separated froni irradiated tl~orium-uranjum 
by (1)  evaporation from molten metal, ( a )  vaporizing from @]id 
samples, and (3) flash distillation in  the arc zone of an arc-melt' ml! apparatus. 

Solid scavenging techniques have also been used by Atomics lr;- 
ternational on irradiated uranium metal and have resulted in remoyd 
of many fission products by both adsorption and chemical excllak% 
Eefractory salts and graphite have been used in the scavenging pllase 
Due to the high oxidation potential of thorium, irradiated thoriUIg. 
uranium melts become seriously contaminated by container materials 
a t  elevated temperatures. 

Finally, fused salt extraction of plutonium and some fission prod- 
ucts from irradiated uranium metal has been demonstrated, using 
uranium tetrafluoride as the salt phase, at 1300 degrees centigrade, 
The resulting plutonium-rich salt phase subsequently vas  reduced to 
yield a uranium-plutonium alloy containing a small fraction of the 
original fission products. 

s* Ti,: 
I!: 

Processing waste materials in fluidized beds. When a gas stream if 
passed up through a bed of finely divided solids, the solids can be 
suspended in the gas by varying the velocity of the stream so that 
the solids are held in equilibrium within the pipe or container. In 
this fluidized form, heat can be transferred to or from the m a t e d  
much more easily than when the same material is in solid form 
Fluidized material also presents a large area for interaction be txa  
solids and gases. 

Scientists at Argonne National Laboratory are applying fluidh. 
tion to radioactive -caste treatment. Radioactive waste solutions Of 
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iDllrn nitrate are sprayed into a heated, air-fluidized bed of 
)I:’i,um oxide, d i e r e  the r a t e r  is evaporated and the aluminum 
11 te is converted into aluminum oxide. The nonvolatile radioactive 
‘ ~ i ~ z ~ ~ ~ ~ ~  reinnill in the oxide. The oxide lias R much smaller volume 

.winal solution, and it cnn be stored witbout concern about $’’ ding tlrrough n container. These cliaracteristics are espected 
,,ce tile cost of treating wastes. red 

@ tiler proniising method has been developed at Oak Ridge Ka- 
,lno 1 Laboratory for inexpensive disposal of radioactive wastes 

tjooa dMin% * (r aluminum nitrate. Folloming heat treatment to convert 
’ compound to a form that does not adsorb on ion ex- ’ 

crt! Te~pins, the fission products are removed by ion exchange and 
trated to a small volume. These are the only components of 

@@ 

8Ii’ , the 0% 

$3 @fro 

requiring espeiisive storage facilities. 

gstor Safety 
? ? ~ f i ~  and ZjiEWB. More than 200 “transient” tests have been made 
;t fie Special PoKer Excursion Reactor Test Facility (SPERT-I) 
sf a 11eterogeneous reactor concept, operated by Phillips Petroleum 

at the National Reactor Testing Station in Idaho. During IL 
ita] test, the reactor power reached 510 megawatts in 0.75 second 7P 4 then dropped equally rapidly under the self-regulation of tem- 

mture rise and void formation. Data on SPERT experiments were 
&%d in June, as part of the Commission’s program to provide 
kjormation to industry for the evaluation of reactor hazards. 

f i e  design work on SPERT-I1 and TIT progressed satisf8ctorily 
ad construction of central control facilities and the SPERT-I11 
sctor n’as scheduled to start this summer. 

At Santtl Susana, Calif., Atomics International’s construction of 
&Kinetic Experiment on Water Boilers facility (KEWB), a homo- 
zneous reactor concept, is nearing completion. Iiistrumen ta tion 
fkulties prevented this reactor from going critical as scheduled 
nrin,n this reporting period. These difficulties have been largely 
.;emme and data on transient tests in this facility are expected by 
:id-slunmer. 

&tics of metal ignition. Many metals will burn or even cause 
qlosions under certain conditions, particularly if they arc3 Snely 
afided as in machining operations. 
hgonne National Laboratory hrts inititited an investigation of such 

mphoric behavior of metals used in nuclear reactors (e. g., uranium, 
%onium, thorium, zirconium) by studying factors affecting the 
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@-led tl, 
Of t h F  

kinetics of ignition in the metals. 
lead to more effective measures for the control and prevention 
serious hazard of metal fires or explosions. 

This investigation is desi 

Sanitary Engineering 

Research and development in the disposal of highly radioactive 
wastes, followed three major approaches. 

The first of these was the fixation of the waste @ s w n  products in ~ 

inert solid carrier so that the possibility of release and Subsequent 
migration of the radioactivity into environment is eliminated or re- 
duced to acceptable limits. This would allow the carrier containin. 
the radioactive material to be permanently stored or buried in 
locations without harmful effect on the environment. 

Work along these lines was carried out at Brookhaven National 
Laboratory on the conversion to the oxide form of the inert salt a d  
fission product constituents of high-level waste. Subsequent leac% 
and fixation in clays are further steps involved in complete disl)osal 
A preliminary engineering evaluation of this system is planned, 

Studies at Johns Hopkins University on the fixation of cesium pi 
and strontium 90 in hydrated ahmino-silicates showed Considerable 
promise. It appeared that formation of highly stable feldspars at 
relatively low temperature ( 300 degrees centigrade) is the dominant 
factor in success of this method. Other work is described in tile 
section of this report on Biology and Medicine research. 

The second approach to the problem of disposal of highly r&j. 
active wastes involves the selective removd of  specific nuclides such 
cesium 137 and strontium 90. Because of the severe radiotoxicitv and 
long half-lives of these materials, their removal from wastes and 
fixation would substantially reduce the effective radioactive life of 
the remaining material, and increase the possibilities of safe disposal 
into the environment under controlled conditions. It is important, 
however, that the removal of these nuclides be essentially complete 
because of the very low concentration of these isotopes allowable in 
the environment. 

Such selective remoral studies were initiated st Oak Ridge usiy 
ion-exchange techniques. 

The third approach contemplates the direct discharge of hi& 
radioactive wastes to specidly selected geologic fomtations. Throhd 
the Earth Sciences Division, National Academy of Sciences, a P O U P  

of experts in the fields of geophysics and geology is preparing 
initial report to indicate existing information pertinent to the p r b  
lem, and in a preliminary way, the technical possibilities; delineate 
areas where information is lacking and recommend research annd 
development to obtain pertinent data. 

The Dec 
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,,lassification and Classification Program 
Energy Commission maintains a continuing two-part 

fiO to make available to the public all possible information about 
r q n e r g - y  without imperiling national security, and to provide 

classified technical information to private enterprise so as to 
ent of peaceful uses of atomic energy. 
ntains a current, realistic Declassification 

experts throughout the atomic energy pro- 
information which can be published and the 

t be placed on other information to protect 
ty. Second, the Commission conducts a continuous 

of classified material developed in prior years. To step up this 
ommission completed in February 1956, a 
of much of the classified material accumu- 

of the atomic energy program to determine 
brial wlicli could be published or downgraded to a lesser cats- 

Guide which provides current classification 
d c y  was revised following each of the seven international consulta- 

Kingdom and Canada in earlier years. The 
Declassification Conference was held in April and the Com- 

on is currently considering the possibility of revisions involving 
ification and also of downgrading a large body of material 

ill aid in the development of peaceful uses of atomic energy 
fundamental research in this field. 

e last revision of the Declassification Guide was put into effect 
1955. That version recognized that a great many reports about 
power reactors no longer required the maximum protection of 

classification. It has greatly facilitated industrial access to 
tial inf ~rmat ion?~  

h a t e d  DecZassificatim 

accelerated review of classified material 30,773 
and development reports and informal memoranda were 
. The review was aimed a t  declassifying or downgrading 
fication of a large accumulation of classified reports of poten- 

ent of the atomic energy industry in the light 
'& pp- 98-99. Nineteenth Semiannual Report (July-December 1955). 
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of the current Declassification Guide. The review was done at the 
Oak Ridge, Tenn., Operations Ofice by a team of 35 scientists 

“ l j  engineers from major installations, under s~pervision by Commissior; 
staff. 

It was a special stepped-up program within the larger program for 
continuous review of a11 currently produced technical reports 
on as normal procedure. 

Of the 30,773 classified reports reviewed, 10,916 were declassifiecl 
and are available to the general public, 8,574 were classified ‘ ‘ ~ 0  
dential”, and are available to private individuals and concernS aiel 

(see Civilian Application), and 11,283 remained in the “Secret,’ 
fication. Approsimately half of those in the last category are 
able to access permit holders with “&” clearance wlio demonstrate I 
need for tlie information. The balance, or 4,700 reports, are not 
currently available to access permit holders because the repom ab 
primarily concerned with military programs. However, these r e p a  
are being re-edited when possible so as to dissociate useful technolog 
from its military application. 

n6. 
C L  L ?, or limited clearance as well as those Kith “Q” or full clearRnw 

Continuing Program 

Since the special review team was disbanded, Commission staff lm 
reviewed an aclditional3,019 teclinical reports as part of its continuing 
program to declassify material for industrial use where this is p ~ l e  
eible without compromise to  national security. 

Information Services 
During the last 6 months, the Atomic Energy Commission has main- 
tained and enlarged its efforts to inform the public and interested in- 
dustry about all nonclassified activities of the atomic energy p r o g q  
at the same time that it lias vigorously enforced those restrictionz 
n-liicli protect such information as is considered essential to nntiond 
security. I n  addition, special programs have distributed classified b- 
formation within the atomic energy project, to appropriate Govern 
ment agencies and to those private inclividunls and concerns that hrz 
been granted access permits and security clearances to aid their p* 
ticipation in atoniic energy development. 

The public lias been informed chiefly through the news m e d i d @  
press, television, radio, trade and professional journals-but fils0 Pub 
lic groups have heard talks and addresses by many Commission nrd 
contractor officials. Reports and press releases have been issued grid 
interviews encouraged and given. Representatives of news Dedi’ 

In  additi 
able to tlie 
during the 
uncleared o 
The Comm 
(see Educai 
play of the 
hg the peac 
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industry have been invited to assist t l ~ s  effort by their sug- 

distribution of technical information to private individuals 
interested in the peaceful uses of atomic energy has 

increased. Much more unclassified niid cleclassified material 
nder the policy of declassification actopted in 1955, and 

,ccelerated progrzm of decliissi fication in 1955-56 (see Declassi- 
and Classification Program). Many more individuals and 
have been granted access permits, personnel security clear- 

val of storage facilities for use of appropriate classi- 
see Civilian Application) . A greatly eiilnrged program 

slating and publishing foreign mRterial bas started. Addi- 
ry libraries of unclassified, Commission-published, ma- 

opened ; each metropolitan center of 500,000 or more 
o be supplied with a t  least one such library. Broad 

for publication and distribution of material are under may. 
r teclinical exhibit demonstrating United States atomic 

uments, and accomplishments, prepared for the Inter- 
nee on the Peaceful Uses of Atomic Energy held last 

t.lmt jn Si\-itzerland, 11ns been placed on displny txvice in this coun- 

staff llrrar 
>n t inu ing 
is is prr%- 

ins main- 
rested irr-  
progun;, 
strict i r t r s  
I nntionaf 
ssifird in- 
: Govern- 
thnt ltafc 
lieir pf- 

,in okltllioinn City, Okln., nnd in New Yo& City. It will be on 
to tile public in Chicago, Ill., for 2 years. Mobile exhibits on 

mful ~ ~ s e s  of atomic energy were prepared in this reporting period 
mn r i l l  start on schedules of almost continuous shoving. These 

&bits will tour at Government expense under a new policy adopted 
be Commission in January 1956. 

PUBLICI INFORMATION 

In addition to its increased emphasis on making information avail- 
o the public through the customary channels, the Commission 

the last 6 months arranged for the first time since 1046 for  
d observers to attend a weapons test in the Almshall Islands. 

Commission further has broadened its assistance to educators 
Education and Training), has arranged for a semipermanent dis- 
of the Geneva exhibit, and has prepared mobile exhibits depict- 

the peaceful uses of atomic energy. 

ting ‘ Opera tion Redwing” 

Commission’s inri tation to 15 selected representatives of news 
and to 17 Federal Civil Defense Administration observers to  

Operation Redwing” had two principal purposes: (1) to 
ublic understanding of the effects of thermonuclear weapons, 
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and (2) to provide for public nongovernmental coverage and re wrtina 
of activities a t  the Eniwetok Proving Ground. 

Applying the same techniques used in events involving publa 
lc re. 

porting at continental tests in Nevada, it was possible to perm' it tIii, 
at t h k  uncleared observer group to witness a weapons detonation 

Eniwetok Proving Ground without their having access to any ,,la%; 
fied information. 

server 2o was supplemented by briefkg talks by Commissioner N~~~~~ 
S. Vance and the Joint Task Force Commander, Rear Admiral 
Hall Hanlon, and his principal staff. The observers mere taken 0d 
tours of portions of the installations on Bikini and Eniwetok 

The observers witnessed the Lacrosse shot, a kiloton-rang, de, 
nation on May 4, and the Cherokee detonation of a thermonuclear 
experimental bomb in the range of several megatons, on May 20 ab, 
a 13-day wait for favorable weather. The Cherokee bomb Rs 
dropped from an Air Force B-52 plane. 

The output of reporting by the small, pooled group of newsmen was 
heavy. During the 19 days in tlie Proving Ground, the wire serpice, 
newspaper, photo syndicate and United States Information kenm 
representatives filed 172,400 words and 56 radio photos over i. 
Navy facilities on the USS Mt.  McKinky; the radio-TV pool broad. 
caster was on the air by direct circuit to the United States for a total 
of 3 hours; the pool television unit made 3,600 feet of film and 1m 
feet of official film vas supplied to the theatrical newsreel and tele- 
vision. I n  addition, a large amount of news material, sound tapes, and 
still pictures vas flown to the Continent. 

The Redwing Observer Program was supervised by a special or- 
ganization-hxom as the Joint Office of Test Information-com. 
prising public information, classification, and security, specialk% 
from the Commission and the Department of Defense. The office 
issued 52 pieces of background and briefing material totaling 251 
pages and 04 news and informational communiques. 

Evaluation of this information project involves many intangibk 
but it is tlie consensus of the interested government agencies that the 
public reporting by media representatives disseminated facts capzble 
of clarifying confused understanding that have been evident since 
1954, both in the United States and abroad, about the high-eneW 
nuclear weapons tests. 

Extensive unclassified background material supplied to th e ot. 

atolls 

U. X. Technical Exhibit from Geneva 

At the conclusion of its showing in Geneva, Switzerland, the I h i t e d  
States Technical Exhibit, except for the research reactor vhich RE 

See Appendls 9. 

Recognizi 
tion on pro&! 
~0 Commi: 
d i b i t s  whj 
being prep% 
space for di: 
toured in tn 
exhibitors f i  

The Comi 
jud,ament of 
of informing 
who mould I 

The Oak 
Vuseum of 
exhibits, thr 

The three 
model displ; 
devices. TI 
display for : 
tution in Wa 

June 30 
coyered by tl 
in the Unite( 
dustry, 
for Peace Pr 



JANUARY-JUNE 1 9 5 6  67 

ae Swiss Government, mas displayed in New York City Octo- 
er 3,1955. It was installed at  t,he Carnegie Endow- 

rnational Center, United Nations Plaza, under the auspices 
omic Industrial Forum, the Carnegie Endowment for 
a1 Peace, and the Fund for Peaceful Atomic Development. 
believed to be of such a highly technical nature that it 
articularly interest nonprofessional people was visited by 

ersom including large numbers of school children. 
klahoma’s Department of Commerce and Industry 

bd with the Commission to show the exhibit in connection with 
st American Exposition in Oklahoma City, April 15-29, 
was attended by several hundred thousand visitors. At 

coD&lsion of the Oklahoma City showing, the exhibit was shipped 
ll., where under the sponsorship of the Museum of Science 

it is scheduled to be displayed for a period of at least 2 

newsmen w P ~  

ation A g e n ~  
3s over U. & 
V pool brond- 
tes for a tohf 
ilm and 1,200 
el and to tele- 
md tapes, and 

3 wire service, 

a special or- 
mation-com- 
ty, specitrlLs 
3. The offiQe 
I totaling 2-M 

19 intangible 
d e s  that the 

~ facts capable 
evident s i ~ m  

e l igh-encrz 

Recognizing the need and the desire of the public for fuller informa- 
@on progress and development of the peaceful uses of atomic energy, 

Co&ssion in January 1956 decided to provide several new 
&bits which can tour the country. Two types of these exhibits are 
=&prepared, a larger one requiring about 5,000 square feet of floor 
m f o r  display, and a smaller mobile exhibit that is to be set up and 
id  in truck trailers. The exhibits are to be available to qualified 
dbitors free of rental and transportation charges. 

The Commission defines a qualified exhibitor as “one who, in the 
24ment of the Commission, would show the exhibit for the purpose 
$informing the public and not for any commercial exploitation, and 
.ho vould make no charge to the public for the showing.” 

The Oak Ridge Institute of Nuclear Studies, through its American 
k u m  of Atomic Energy, undertook to develop and prepare the 

its, three of the larger type, and five of the truck-trailer exhibits. 
three larger exhibits each consisted of 82 panels with suitable 
displays, pieces of equipment and other visual and auditory 

es. The first of the larger exhibits was scheduled to be put on 
y for an exhibition of several months a t  the Smithsoninn Insti- 

man in Washington, D. C. The other two exhibits of this type were 
June 30 booked several months in advance. The general fields 
ered by the exhibit include raw materials; reactors; nuclear power 

nited States ; production of radioisotopes ; radioisotopes in in- 
medicine and agriculture ; the United States world-wide Atoms 
ce Program ; encouraging United States private enterprise in 
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atomic energy ; health, safety, and industrial uses of atomi QrQ; research ; and Comniission programs for training tecl-Lnical anp0itp,* The five exhibits set up in truck trailers are designed for digla! 
in rural and small urban areas. These mobile units, 35 eet & . 
length, display eshibit material covering all areas of 
atomic energy development. Arrangemellts are being work - ed out 

th with the National University Extension Association to sponsor 
exhibits nationally and arrange for their scheduling and Pubtit 

t i  
Junior Chamber of Commerce will cooperate locally in putting on 
exhibits. "lie first of these units was expected to be ready for touri 

% by mid-summer of 1956. 

showings. I t  is anticipated that the National Organization of the 

"ECIINICAL INFOR~IIATION 

Including the reports declassified by the accelerated review pro b"rruB 
(see Declassification and Classification) , approximately 26,000 non- 
classified technical reports were available to science and industry ils of 
the end of this reporting period. This included some 500 Pam 
wllicli United States scientists and engineers prepared for last 
August's International Conference on the Peaceful Uses of Atomic 
Energy in Switzerland. Professional and tecluiicd journals have pub 
lislied about 6,000 of the total ; the remainder are for sale by the 
of Tecliiiical Services, U. S. Department of Comnierce. Besides thm 
reports, some 200 summaries and compilations are being sold, cl&$ 
through the Government Printing Office. 

The nonclassified reports are available to  all purchasers. Ea& 
applicant for a permit for access to classiiied material is sent im- 
mediately a price list of the nonclassified reports, bibliographies; and 
lists of other technical material. When a permit is granted, this fir$ 
shipment is supplemented by appropriate publications and lists of 
classified material. Classified documents are sold to  access permit 
holders by the Technical Information Service Extension at Oak Rid& 
Tenn. 

Sales of nonclassified reports for the year ended April 30,1056, b~ 
Coinmerce's Office of Technical Services were estimated at appros- 
mately 112,000 copies. The Office of Technical Services also is p* 
pared to supply photostat or microfilm reproductions of all the Corn 
niission?s nonclassified reports not available in full-size printed CO@ 
Other sources for microcopy reproductions are Hi tchock Publisl& 
Co., 11 15 Seventeenth St., N. W., Washington ; The Microcard Fo~ldJ 
tion, Box 2145, Rltidison 5, Wis.; and Readex Microprint Corps, lo[ 
Fif th  Ave., JSew York 11, N. Y. 
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nine depository libraries have been established thro@out 
see map) to provide reference and photoduplication serv- 
tlleir collections of nonclassified atomic energy reports, 
ations and bibliographies. The Comrnissioll has author- 
ment of 15 aclditioiial depositories. T h e n  completed, 

librnry system is intended to niake amilable a t  least one collection 
nts in each metropolitan area of 500,000 or 

The Conimission also plans to establish several classi- 
,,itories for service to access permit holders a t  various lo- 

JANLTARY-J”NE 1956 

liout the United States. 

e 4,000 nonclassified and classified engineering drawings of in- 
jllterest linve been assembled to distribute through tlie Tech- 

I,forllintion Service Extension n t  Oak Ridge, Tenn. The draw- 
ecl nonclassified engineering drawings for the 
Ridge Research Reactor (X-IO) , Materials 

Alamos Sup0 Water Boiler Reactor, Tower 
lity, Bulk Shielding Reactor Facility, Argonne 

ORXL Low Intensity Training Reactor (LITR) , Geneva 
+,nference Pool Reactor, and LOS Alamos Test Power Reactor Ex- 

small teclinical exhibits on single aspects of industrial possibilities 
tiarornic energy were shown during the last 6 months at such meetings 
5 tlie K e v  England New Products, New Methods Exhibits, Boston, 

Sxiss Atom Show sponsored by the Swiss 
nd Architects and the Swiss Electrical Asso- 

- - 2ii011 a i d  Power Engineers Exhibit, both in Neuchatel, Switzerland, 
3: April 1056; n11d the Conference on Industrial and Social Implica- 

s of Atomic Energy sponsored by the American Labor Education 
ice, Cle17e1anc1, Ollie, January 1956. An exhibit also was pre- 

ed at  tlie Kuclenr Engineering and Science Congress and Ifiter- 
m l  Atomic Exposition, Cleveland, Ohio, in December 1955. 
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Commission has initiated programs to compile and publish 
o o h  and summaries in selected technical fields (see Appendix 6).  
printed or released during 1956, nonclassified, and available 
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,,intend& of Documents, Government Prhthg office, 

. are : “Radioisotopes in hledicine ;” “Conf erelice 
topes in Agriculture” (in press) ; and “Euclear 

dfied publications printed or released during 1956 
m the Office of Technical Services, Department of 

gton 25, D. C. are : “USAEC Industrial Participa- 
p,.-gp,~-HiSbry and Accomplishments,” May 1951- 
trMaterials Testing Reactor Project Handbook ;” “Re- 

ign Manual ;” “Raw Materials Conference on 
“Feasibility Study of Pressure Vessels for 

Reactors ;” “The Chemistry and Metallurgy 
;” “Determination of the Isotopic Composi- 

’7 93lectrical Equipment for Tanks and Magnets ;” 
Magnetic Measuring Techniques ;” ‘(Electrical Circuits 

ns;” “Electromagnetic Separation of Isotopes in Com- 
tities ;” L‘Sources and Collectors for Use in Calutrons ;” 

e of the National Nuclear Energy Series en- 
edical Effects of the Atomic Bomb in Japan,” became avail- 

sw manuscripts, some of which may be classified, are now in prep- 
>&% under contracts. They are : “Atomic Energy Fact Book,” 
4,fdbk f;iJ on Waste Disposal ;” “Nuclear Radiations in Industry - kimce ;’? “Production of Uranium Metal ;” “Production of 

Metal ;” “Recovery and Processing of Uranium Ores ;” 
II and Gamma Irradiation Facilities ;” “Handbook of Reactor 
and Safety ;” “Trilinear Chart of Nuclides ;” “Radiation 

mg;” “Corrosion and Wear Handbook for Water-cooled Re- 
m;?‘ “Hot Laboratory Catalog ;” and the four-volume revised 

r Handbook.” 
Industrial Atom” series of nonclassified monographs present- 

3  le^ of current industrial interest now numbers 12 issues, for 
= s: the Office of Technical Services. 

in the Ion Source.” 

11 Book Co., New York, N. Y. 

ZsCc~~~~Gssion has maintained a continuing review of 
as tlley are created to determine whether they contain indus- 

formation which should be published. Recently, a special pro- 
ms undertaken to survey information accumulated in the hands 
mntmctors, much of it as informal notes, with the intention of 

and publishing such material as might be useful to industry, 
nonclassified or with appropriate classification. 

Publication programs designed to assist industry include a 
monthb’ abstract journal for those with access permits, bib- 

phi% proceedings of seminars, and a classified bimonthly jour- 
:,; (;! (::! ;:; ’-.? “: ci 

.,.I._. ... : i 
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~ 

rial which collates scattered material. 
compilations has been started to pull together researcll in . 

~ ~ ~ i ~ d *  fields. These compilations and the handboolrs and summaries h,br 

tioned earlier are to be issued in a nonclassified version an -is 

extent necessary, also a classified version. 

I n  addition, a new 

4 to ti.. If 

Seminar3 

Seminars and consultations on various technical and in&lstr.lli 
tivities are arranged with representatives of private concerns :- 
ceedings of seminars are published as rapidly as possibl0. L 
eight technical briefings were held with a combined total attendn,,r, 
of 1,470 persons. 
held, eight on feed materials technology. TWO meetings vere nt o& 
Ridge, one each a t  Cincinnati, Fernald, Ohio, h m o n t ,  Ill., padu* 
Icy., New Brunswick, N. J., and St. Louis, Mo. (see T’roductjonj 
“Chemical Processing of Fuel Elements” was discussed in 8 

a t  Idaho Falls, Idaho and the “I-Iomogeneous Reactor EYperimeE,, 
No. 9, at Oak Ridge (see Reactor Development) 

* 9 
RSt FQr* 

During the first half of 1056, ten meetings 

Translations 

During the last two reporting periods, the Commission has 
panded its program for producing translations of foreign scientiFg 
literature of value to the national atomic energy program. A xil\e 
selection of foreign scientific journals is scanned regularly, ad 
English-language abstracts are prepared covering articles of intern 
for inclusion in the Commission’s nonclassified abstract journal 
NucZear Science Abstracts. Translations of widespread interest Brp 

published and sold through the U. S. Government Printing 
Among those issued during the last 6 months was a four-volume tram- 
lation of the papers presented a t  the scientific conference in hloscor 
in July 1955-“Conference of the Academy of Sciences of the USSR 
on the Peaceful Uses of Atomic Energy.” 

I n  addition, the Commission has joined with the National Scimcz 
Foundation in promoting a broad program to make fo re ip  scient& 
literature increasingly available, including assistance in f i n a n c ~  
translation center in the Library of Congress. 

Exchange of Information with 0 t h e y  Qovernnzent Agencies 

The Commission has carried on a comprehensive program of SCD 

ning the reported results of research and development activitig Gi 
other Government agencies and their contractors in order to ac4m 
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1 information of use and interest to  the program. Technical 
s are distributed as appropriate to Commission 

information developed within Commission programs has 
(See also 

ense Section of this Eeport.) 
ner, the continuing large-scale interchange of inf orma- 

psearch results and research in progress helps the interchange 
tific ideas and also the avoiding of duplication in  areas of 

jlarly made available to other interested agencies. 

Education and Training 
oeral shortage of scientists and engineers is a severely limiting 

entific programs in the economy of the United 
Wllile the many attractions of il career in the atomic energy 

tend to lessen tlie impact of the shortage in this 
ack of scientific and teclmical personnel is a con- 

bly more serious obstacle for the future than either money or 
ublic attention lms been drawn to these facts in 

ernmeiit officials in the fields of science and 
Commissioners of the Atomic Energy Com- 

fgOcommittees appointed by the President are a t  work on needs 
over. The Committee on Education Beyond High 
ed in Blnrch 1956 to make recommendations, among 

to meet any shortage in scientific, engineering, or 
professions. The National Committee for the Development of 
tists and Engineers, appointed in April, provided a mechanism 

ong major interested groups in the United States 
rd meeting the technical manpower shortages. Later, the Sub- 

ttee on Research and Development of the Joint Committee on 
1c Energy held hearings on the effects the general shortage might 

on atomic energy development. 
atomic energy programs have not yet been seriously hampered 

id of qualified scientists and engineers, but the pressure of ex- 
gnctivities in peaceful uses of atomic energy, within the United 
2nd abroad, has not yet exerted its full impact. Large 

werplants using nuclear energy, increasing use 
dustry as well as in research and medicine, and 

relopment of nuclear propulsion systems, to cite a few of the 
ening areas, are expected soon to begin putting heavy demands 

s for atomic energy development. All national 

ead interest am 

ir-volume traw 
ence in M m u w  
es of the V S E  
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needs for technical manpower d expand, but requirem 
atomic activities are expected to p o r n  more rapidly tha 
represent an increasing percentage of total needs. 

I n  support of the national effort to increase the supply of scientip 
and engineers, the Atomic Energy Commission has expand 
Fious programs, and undertaken new ones, aimed at helping to 

@te Federal and industrial activities in the field of atomic enep 

with the United States in developing the peaceful uses of atoc 
energy. 

use 0: radioisotopes, and since 1950 has conducted and assisted gladllak 
work in reactor technoloo. Its program Of fellowships and aho&- 
ships has continued since 1950. The new and expanded program ai 
designed, (1) for the immediate future, to expand specialized tra ~ ir, ing in nuclear energy technology for industrial and Govement egl. 

% ployees and a quota of foreign nationals ; and (2) for the longer 
to assist colleges and universities in establishing curricula and aynk 
ing scientific equipment for use in nuclear science and enginee% Ip;. 
struction, and to interest high school students Who might have bi 
for study of technical subjects. 

The Commission also is planning a series of surveys in an attemp 
(1) to pinpoint needs in the United States as well as in c o ~ ~ t i o n  a 
international commitments, over the next 20 years for in&~d& 
trained in nuclear science and engineering and (2) to 
whether or not the planned facilities of Commission installations, ip 
dustry, colleges and universities, will meet the needs. 

The Commission's program, although only a small part of them- 
tional effort, is directed toward meeting immediate needs by specid! 
training for engineering and science graduates, and meeting futtm 
needs by seeking to increase the number of colleges and universitifs 
that offer curricula in nuclear energy technology, and by attemptiq 
to interest high school teachers and students in nuclear subjects. Som 
projects are sponsored jointly with the National Science Foundstior 
and the American Society for Engineering Education. During the 
first half of 1956, the Commission took the following steps: 

1. Arranged two summer institutes in nuclear energy technoloa for 
college and university faculty members ; 

2. Offered to assist two more universities which have made prop& 
to build research reactors, and considered other similar projwB: 
demonstrated the subcritical assembly as a training tool, a d  Snp. 
plied some materials to universities for assemblies ; developed 
new reactor useful for university laboratory courses; 

8 ddition training assistance is provided to other nations Cooperatk, Q* r; 

Since 1948, the Commission has offered training courses in 
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conference for deans of engineering and presidents of 

and universities interested in curricula in nuclear sciences 

r high school teachers and continued to 
s to high school teachers and pupils; and 
mmission staff a scientific manpower specialist 

for working with, and stimulating, all the 
n educational and training programs, for 

ilbg and analyzing basic statistical information, and for 

brief s m a r y  of some of the important programs of education 

ed 

mending appropriate policy. 

e Commission is given below. 

CuWent Manpower Needs 

schoob. To help meet the need for graduats training in 
sciences, the Commission supports graduate schools on a 
basis, and operates two special graduate schools-the Oak 
ch~o l  of Reactor Technology, Oak Ridge, Tern., and the Inter- 

School of Nuclear Science and Engineering of Argonne 

, operated for the Commission by Oak Ridge 
Laboratory, provides a one-year graduate program in re%- 

hology. I n  operation since 1950-1951, it has graduated 314 
. The school now has 95 students in residence and 120 students 
ted for this fall’s session. Beginning with the September 
all students will be employees of industry or of Government 

, Previously recent graduates of colleges and universities also 

01 of Nuclear Science and Engineering was 
hed at Argonne in March 1955 primarily to fulfdl commit- 

t’s Atoms for Peace program. As of S e p  
1956, the school will have graduated 101 students and 62 others 

time. Of the 101 graduates, 70 are from 29 
untries and 31 from the United States. In April 1956 the 

program mas changed to provide for  participation of Pe-1- 
Stab University and North Carolina State College, bot11 of 
have nuclear reactors. Under this plan, students take a semester 

rmk at Pennsylvania State or North Carolina State, then take a 
dvanced semester a t  Argonne. Because of physical limita- 
gonne can have only about 60 students in residence at one time. 

able Argonne to accept 120 students each 



'1 
76 MAJOR ACTIVITIES 

The Oak Ridge Institute of Nuclear Studies (ORIKS) 7 an 

vides experimental medical and radio1ogical resideiicies and 
in the safe and efficient use of radioisotopes. Since its formatic,! 
1948, ORINS has instructed about 2,500 scientists frorn - .  

in the United States, from Puerto Eico, Havaii, and the D & ~ ~ ~  
Columbia, and from 37 other countries. Four-week courseS ill 1- '. 
techniques are offered approximately 6 times each year (some eB 
sively for foreign nationals). Two-week courses in veterinary r. 

dbi.* logical health are conducted primarily for Armed Forces Feteria& 

year post-residencies in radiology and esperirnental medicine a&= 
three summer residencies for medical school staff. 

tion of 34 southern colleges under Commission colltract n .z 

trail 

* i  

personnel. Under its medical research program, ORINS offer-, Qi 

On-the- job participation. e- ployees are gaining special experience through tenlporaq I,.ork 
E a number of Commission installations. such arrangements benefit % 

Commission programs by bringing into them sonie Specialized bIw 
not otherwise available. The individuals concerned also have opw, 
tunities for training. 

At the Commission's laboratories, opportunities exist for o u ~ a f  k r ,  . 

ing students to do research which becomes the basis for master's aL; 

doctor's degrees. Applications are made by universities colleT 
for students mho have completed formal courses in chemistry, bi&- 
mathematics, and other sciences. 

The Riassachusetts Institute of Technology has assigned gradu7 
students for on-the-job participation a t  o a k  Ridge. Curretit pisz 
problems are submitted for solution by the students under an 
resident staff, consisting of an assistant professor and an instructg 
Two or more students are assigned to a problem, and a C o n i r n i ~ ~ ~  
plant consultant assists them. Ordinarily, each problem lasts tg,  

weeks, and a student in one semester mould be assigned eight orn& 
diff ereiit problems, and thus acquire actual engineering experienm 

Commission facilities have increased their summer employment rf 
graduate and undergraduate students, and of f aculty members. 

Industry personnel have been participating in increasing nudm 
in programs of Commission contractors. The period of pnrticipatig 
averages approximately one year. During last year, 38 induztr2 
engineers and scientists completed participation of this type, and 
year 65 were taking part. So far, some 53 different industrial €u* 
have benefited. 

Fellowship progrmzs.  Fe l lo~sh ips  are offered by the Commissi*s 
radiological physics, industrial hygiene, and industrial medicink 

University people and industrial 

t- 

L .  

*'See Appendix 3. 
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-Gps in radwZogicaZ physics, covering health problems asso- 
e'*oqi& handling radioactive material and with the release of 

anera, provide for 9 months of formal graduate xork at  uni- 
ad 3 months of specialized study and field work a t  Com- 

ities. There are 3 cooperative programs : Vanderbilt Uni- 
Oak Ridge National Laboratory, Oak Ridge, Tenn. ; Uni- 
&ester with the Brookhaven National Laboratory, Upton, 
N. Y.; and University of Washington with the Hanford 

Richland, Wash. The program, begun in 1951, has had 208 
ants and 71 appointments have been made for the 1956-195'7 

. The Oak Ridge Institute of Nuclear Studies administers 

omships in indztstriaZ hygiene permit graduate study at Harvard 
of Public Health or the University of Pittsburgh 

School of Public Health. The program, started in 1953, has 
cipants and 10 appointments have been made for the 1956- 

Oak Ridge Institute of Nuclear Studies ad- 

owsbips in industrial medicine provide advance training and 
job experience. These fellows, about seven each year, may 
at Harvard University, the University of Pittsburgh, the Uni- 
of Cincinnati, or the University of Rochester. After one year 
emic training, the fellow may take another year of in-plant 

at  a major Commission facility. Some 32 physicians have - =- 7- 

geptd fel1owsliips under this program since 1950. The program 
rrbhistered by the Atomic Energy Project, University of 

&mal programs. I n  addition to the plans of the United 
cooperating 

=tries, the Commission assists in providing training designed to 
the knowledge in foreign countries in the peaceful use of 

c energy. They may request training in the United States for 
and engineers, or the services of United States personnel to 
r countries and provide instruction and information there 

6  ti^ share the costs of research reactor projects 

' Educationat Znstitutwns 

raining. A major problem of colleges and universities in 
g atomic energy curricula is a shortage of faculty with ex- 

@ in nuclear energy fields. 
esunfh~er of 1056 two institutes of 2 months each will be con- 

118 at the Argonne National Laboratory, and one at the 
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Brookhaven National Laboratory-f or college and university f "cult, 
members. This program, undertaken by the Comission R* 
American Society for Engineering Education and the Xational s . % 

C%@ 

to use in teaching nuclear energy teclHlolog. I n  all, 90 indipiduail 
may enter these courses, 60 at Argoime and 30 at Brookhaven, 

For  several years university faculty members have participated ir! research program a t  national laboratories during the summer mo4b 
and on sabbatical leave. They now average about '75 a year. Th ex- perience gained by the research participants has been responsible 
initiation of university research projects directly and indirectly relata 
to atomic energy programs. The experience gained also has as 
faculty members in presentation of scientific courses. 

lth ti& 

Foundation, will provide material for engbeerillg faculty @4&; 

s h  

Providing f aciZi!ities and epuipwnt. Facilities and equipment a 
another need of colleges and universities in m d e r t a E q  nuclear scime 
and engineering curricula. 

The Commission has furnished fuel elements, or solutiorq for 
search reactors to North Carolina State College, Pennsylvania stat, 
University, and the University of Michigan, and has made spec& 
offers of similar assistance to the Massachusetts Institute of T& 
no log  and the State College of Washington. Six additional Projectf 
of this type are under study. 

To demonstrate the value of subcritical assemblies for tra% 
purposes, an assembly has been prepared for display at scien& 
and educational meetings. Uranium and neutron source for 
assemblies have been furnished to New York University, Virginir 
Polytechnic Institute, and the University of Florida during the la 
6 months. Twenty additional schools have indicated interest in & 
use of subcritical assemblies as a training tool. 

A low power reactor of wide flexibility was developed by Argom 
National Laboratory for use in teaching courses in reactor theory md 
nuclear physics and in engineering laboratory experiments. The 
reactor, called the Argonaut, is designed to operate at a poaer of 1 
to 10 kilowatts and has special safety features which make it particn- 
larly suitable for  campus use. 

Teaching and Gbraries. Scientists from Commission facilities hm 
lectured, conducted seminars, taken part in colloquia, and carried 
related activities at universities. During the last 6 months more re- 
quests for this kind of activity have been received. 

The Commission has contributed nonclassified depository l i b r d  
on nuclear technical information to a number of universities and @l- 
leges (see Information Services). 

impor 
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c o n ~ ~ ~ t s .  Through Commission support of research in the 
d biological sciences at  colleges, universities, and other 

fit institutions, more than 2,000 students annually receive &s- 
ce s-nd training. The schools gain in experience for faculty and 
Rc4uke additional facilities for postgraduate programs. 

confe~e72ce. A conference of some 300 deans of colleges of 
and presidents of colleges and universities is being planned 

tember 1956 at Gatlinburg, Tenn. At  this meeting the Com- 
~ l l  stress the need for engineers and scientists trained in 

halties, present its program of education and training, and 
its program of assistance to nonprofit organizations. 
all colleges and universities that have interest in nuclear 
icula or research will learn of the assistance available, and 
ortunity to exchange viems on their activities in the atomic 

&portant consideration in increasing the total supply of engi- 
a d  scientists is interesting high school students in careers in 
fields. The Commission has a number of programs directed to 

-a ~ gad. 
mD0sit-i and institutes have been supported to attract students, 

&&ectlg or through their teachers. I n  the summer of 1956 the 
w o n  and the National Science Foundation mill jointly sponsor 

er institutes for  high school science teachers. The institutes, at 
university, Harvard University, the University of New Mexico, 
0 Oak Ridge Institute of Nuclear Studies will run from 1 to 2 
with 20 to 50 high school science teachers in each. After the 
institute, a small number of the teachers will visit high schools 

the fall, spending about 1 week a t  each and presenting material 
to atomic energy so as to stimulate interest in scientific matters 

gstudents and teachers. 
to-date kits of published materials are provided to high school 

and teachers upon their requests to show the opportunities 
rmation avdable  in the atomic energy field. As an indica- 
creasing interest in this kind of help, the Commission dis- 
,814 student kits in the first 6 months of 1956, compared with 

ha similar period of 1950, and 783 teacher kits in 1956 compared 
in the first quarter of 1950. 

standard kits distributed contain general information on use 
energy in agriculture, medicine,'pomer and other industry, 

This is an experimental program. 
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basic scientific background, and such material, useful in school hieha projects, as instructions on building a low-cost Geiger counter. s - 
PCia. kits also are prepared on the request of teachers or pupils work I 

science fair or similar projects. Photograplis and charts am 1 lng 01. ent B,, 
exhibition or instruction purposes. 

%I. 
The Commission was considering a program to assist science 

ins in high schools by preparing for distribution to high sc l~~ol  
teachers on request, some 300 "Radioisotope Kits" that would 
radioisotopes, a neutron source, and detection and counting quipmeat 
-4 further study was being m d e  of the scope of such a program 

Q d  its costs. 

lnclud; 

Physical Research 
# 

Highlights of the last 6 months of research in physical, 
and metallurgical problems related to nuclear energy and to tire 
Atomic Energy Commission's programs, and to the hdustrg built 
about them, included : 

Approval of design and construction of two high-energy awlefaa 
tors by Eastern universities, and authorization of design of hQ 
accelerators in the Midwest. 

I n  radioisotopes, offering for sale of 29 new short half-life produck 
and completion of a cell for handling multikilocurie quantities of 
powerful radiators such as cobalt 60. 

I n  the international field, participation of United States scienh 
in three international conferences on high-energy physics; estab&. 
ment of tripartite nuclear cross sections committee and reactor phyfiG 
constant centers with the United Kingdom and Canada; and revision 
of Commission policy to allow employment, or p e s t  participation, of 
aliens scientists in unclassified work in nonsecurity areas at all Corn- 
mission laboratories and all contractors (see International Affairs). 

High-energy physics continued to command much attention iB 
physical research. Investigators announced the discovery of a nuclear 
particle, the neutrino, which was extremely difficult to detect, and 
studied the properties of another newly discovered nuclear particle. 
the antiproton. Research on controlled thermonuclear reactiom 
continued. 

~n chemistry, improvements in processes for separating fission prod- 
ucts from irradiated fuel elements were tried, and inorganic rnatRri& 
were tested in ion exchange separations, among other valuable studies, 

Metallurgists continued interesting work on metal defects c a d  
by irradiation and proposed explanations for the solution of tt 
problem in the use of liquid metal h e l s  in reactors. 

Radiois0 

For th 
from Oa: 
the total 
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@BSION ACTION6 m FIELD OF PHYSICAL RESEARCH 

mission approved construction of two high-energy particle 
tom a t  two Eastern university sites during this reporting 
and authorized a group of Wdwestern universities and Ar- 

National Laboratory, Lemont, Ill., to undertake design and 
eat of high-energy particle accelerators of advanced nature. 

mlerators which were approved for construction are (1) a 
d University-Massachusetts Institute of Technology 

e to be placed on the Harvard campus, and (2) a joint Prince- 
-University of Pennsylvania machine to be placed on 

dmestern University Research Association, authorized to 
e design and development of an accelerator, comprises the 

of Chicago, University of Illinois, University of Indiana, 
of Iowa, Iowa State College, University of Michigan, 
tate University, University of Minnesota, Northwestern 

rsity, Ohio State University, Purdue 
ersity (St. Louis, Mo.) , and University 

Enstern university proposals mere accepted after the Com- 
all universities that did substantial work in 

o determine their interest and capabil- 
onstructing, and operating a high-energy 

nrvnrd-bfIT machine will be a circular alternating gradient 
nsynchrotron, with an ll8-foot radius. It will be a 6 billion 

d is estimated to cost the Government 
ion will require about 42 months. 

Princeton-University of Pennsylvania accelerator will be a 
synchrotron that will require about 44 months 
ine will have an energy of 3 Bev m d  will be 

an estimated cost to the Government of $5.8 million. 
accelerators will be operated by the institutions under contract 
e Commission, and will be available to scientists from other 

obpe Production and Process Development 

F 
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the cdendar year 1955, the number of radioisotope shipments 
Ridge, Tern., increased slightly over calendar year 1954 and 
m o u n t  of radioactivity shipped rose from 48,879 curies in 

1::- .-., i’, 7:; ‘” 
>..!I.. . .... .L. 
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1954 to 49,383 curies in 1955. There were also COnsiderabl 
in shipments of cobalt 60 and cesium 137 for large irradiallon e.inc-= 

A new ITT-page loose-leaf radioisotope catalog was 

Twenty-nine new short half -life products, 

QQt: % 

printed and distributed. 'B 

122 to yttrium 90, were offered for sale as a result of 

COQpi;- 

lator cell facilities and faster processing techniques. 
products were irradiated in the LOW Intensity Testin 
(LITR) a t  Oak Ridge, Tenn., and users were Supplied 
specific activity material, assayed, and in solution form. 

A remote manipulator cell for handling nldtikilocurie am 
radioactivity was completed and placed in operation at oak g 
during this reporting period. Radiation sources containing more tt;, 
15,000 curies of cobalt GO have been simultaneously handled in ~ t 

cell. The addition of this facility has made it possible to asseQkk 
and fabricate large radiation sources without underwater operafw 
The largest single source assembled to  date, 10,000 curies of 
60, was prepared for General Electric Co. to use in studies of hdi- 
tion damage. 

* 
PHYSICS 

I n  physics research, during the first half of 1956 techniques e 
equipment Kere improved for working with high-enera accelemb 
in order to advance knowleclge about fundamental nuclear particle. 
a predicted but elusive particle, the neutrino, was discovered; the 
erties of the iieFly identified antiproton were investigated ; and loa. 
energy reasonances of neutrons released by plutonium fission aerr 
measured. r e r y  pure isotopes of heavy elements were prepad fa 
research, and fundamental studies were carried out in a numbero! 
promising fields. 

High Energy Physics Research 

~ s c o u c r y  of the free neutrhao. Experimental evidence for t h e a  
istence of a nuclear particle of vanishingly small mass and d+hori 
electrical clmrge, the neutrino, was collected in this reporting peria 
by a team of research investigators from Los Alamos Scientific I.,& 
oratory, operated for the Commission by the University of California 
This is the second theoretically predicted nuclear particle the exkbc 
of which has been detected a t  Commission laboratories with rem 
months. The first, the antiproton, is reported on in the f o h ~  
section. 

The Nobel laureates, Enrico Fermi and Wolfgang Pauli, predi& 
the existence of the free neutrino to account for  (among other W 
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of energF, otherwise unaccounted for, in a radioactive 
beta decay. The neutrino was postulated to carry 

f tfie energy released in this process. 
,utrino interacts rerF weakly Kith nmterial-that is, it is 

enetrating-and would pass through billions of miles of 
tion consequentlF posed an extremely di8ti- 

d Clyde Cowan, Jr., who headed the research 
eTed they first observed the neutrino in 1953 when, xith the 

otller scientists, they set up equipnient near a production re- 
anford, I V z ~ s h . ~  They installed a rather novel liquid scin- 

sitire detector. Slthough evidence obtained a t  
e indicated the neutrino’s existence, the experiment was not 

smic rays and other background radiation 
sure of the signals of the neutrino. 

and more complex detecting system was built and last fall 
und near one of the large c production reactors 

avannah River plant, operated by the E. I. 
de Nemours 6: CO., many of \\-hose personnel cooperated in the 

onths of work enabled the scientists to  con- 
that they had checked each important characteristic of the 

JaAIYTARY--JUNE 1 9 5 6 

caught in their equipment. 

in which cadniiurn salts had been dissolved. 
dete&ur included a target containing more th8n 100 gallons 

Cadmium is 
%absorber of neutrons. The target vas “watched” by a scin- 
on Sgbm containing over I,OOO gallons of nuclear radiation 
* liquid, and 330 large photomultiplier tubes. Despite the 

e of the detector, and the billions of neutrinos produced within 
Fp&or which passed through the detector each second, only a few 

o captures were observed in the target each hour. 
discovery marks the first time that scientists have, knowingly, 

csd a direct reversal of the process of beta decay. I n  the process 
wta decay, the nucleus of an atom emits a negative electron. I n  

a neutron in the atomic nucleus apparently loses this negative 
and becomes a proton. I n  the present experiment, stable 
in the target water, were made to  absorb neutrinos, emit 
electrons, and become neutrons. The particle thus detected 

:mdtmeous detection and identification of the positron and 
n shows the expected properties of the neutrino as predicted 

etheory of Fermi and Pauli. 
eimportance of the discovery is that it confirms theories which 
fists believe will d t i n m t e h  evolve into an understanding of the 

of the forces which hold together the atomic nucleus. 

Fifteenth Semiannual Report (July-December 1953). 
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Antiproton research. A major research program carried 
the University of California Radiation Laboratory, Berkeley 

erties of the antiproton. This research followed the discopeQ ol 

that if an antiproton came into contact with 

bevatron during, this report p e r i d  was the inyestigation of tile 9 W, 

antiproton in October 1955 by electronic tecllniques.28 I t  wns e X ~  b 

mutual anniliilation would result which ~ o d d  transform neut%! th 
of both particles into energy. The technique used to demonstrat, e %  

proton (Or 

&& annihilation properties of the antiproton consisted of placing 
of photographic plates coated with nuclear emulsion in th 
antiprotons produced by the bevatron. Any charged nuclea 
passing through nuclear photoplates produces an image mu 
development, consists of a track-like series of small silver eollna 
technique permitted observation of the fate of an antiproto 
through the pliotoplates. 

Sliortly after the discovery of the antiproton, the same be 
beam which had been shown to contain antiprotons was used to 
diate a stack of photoemulsion plates. Half the exposed plates orl, 
sent to Italy to be examined by a group of scientists at the U n i v w  
of Rome, the remaining half was studied at Berkeley. Jmlile no 6- 
dence of interactions was found in the California study, the 14 
group reported discovering one “star‘) in the emulsion, the first 
proton interaction seen by man. 

The depicted star was caused by an antiproton entering a n a c b  
of either a silver or bromine atom in the photoemulsion. The result- ‘s explosion liberated seven heavy particles such ~ 1 s  protons or 
particles, and two mesons, probably pions (see pliotopaph), yrr 
antiproton track, “L” in the photograph, extended 4 iiiches into 
emulsion and the fact that it produced a large star indicated that itm 
a negative particle. The energy released may be calculated from 
analysis of the star. Tracks (a) and (b) in the photograph are ink- 
preted as those of pi mesons, and the other tracks as those of protas 
or alpha particles. Only charged particles are visible since neu- 
escape direct detection. 

Since this star was found, 30 antiprotons have been detectedit 
nuclear photoplates in a large cooperative effort by physicists i.~ 
Berkeley. I n  all cases antiprotons have been seen to annihilats * 
either a proton or a neutron since the energy released in the p m  
has been shown to be greater than that corresponding to the mass off  
single proton. Thus the existence of the antiproton predicted in 1s 
by P. A. M. Dirac, an English Nobel laureate, has been conduG* 
proved. 

11 poi+ 

irri. 

46 s9e pp, W-60, Nineteenth Semiannual Report t o  Congress (July-December 1955)q 



a- 

J A N U A R Y - m  1956 



MAJOR ACTIVITIES 86 
Some interesting facts hare been learned about the annihilr 

phenomenon. I n  the annihilation most of the energy is df:, 
in pi mesons, about 5 pi mesons on the average being emitted a%; 
also found that antiprotom have a much larger probabi;ii!ifi:: 

through matter. It is nox thought that this must mean tt 
strong mutual forces between the antiproton and proton (or neutbGl 
which cause annihilation to occur at larger relative dishncs ab; 
than was first predicted. 

expected of interacting with protons (or neutrons) ah ‘r 
en rj@+ 

ere g 

Heavy-megons and hyperons. The use of the cosmotron at Bw 
haven National Laboratory, Upton, Long Island, N. p 
bevatron at University of California Radiation Laboratory, B~~~,~~ 
Calif., has made available for laboratory study new and * 

data on the interaction and the interrelation of fundamental nucfw 
particles. Many particles previously found only in cosmic ra&a. 
now can be produced in s d c i e n t  numbers in laboratories for qu- 
tative investigation. The heavy mesons and hyperons% are *ye 
little understood. The heavy meson has less mass than a neutroe 
proton; the hyperon has a mass equal to that of a proton or neuk 
plus that of a meson. I n  seeking to understand the relatio&p 
the mesons and hyperons to each other, and to the better known nuc!* 
particles such as the proton and neutron, investigators have stuu 
the simplest interactions, since these should be the easiest to unde. 
stand. The production of new particles in the elementary 
of an accelerated proton with another free proton, or studies of 
interaction of one of the newly produced particles with other pmbd 
represent such simple interactions. 

The mechanical and electrical restrictions of such acceleraton a 
Brookhaven’s cosmotron make it diEcult to use free protons as a tf~t. 
get inside the machine since hydrogen, needed in the liquid s k  t~ 
achieve necessary target density, requires a temperature of 252.8 
grees below zero centigrade to become liquid. Brookhaven has m- 
cessfully developed an efficient method for extracting from &e 
cosmotron an intense proton beam and directing it on a liquid h y b  
gen target placed outside the accelerator. This makes it possible tr~ 
study the important elementary acts of production of heavy mem9 
and hyperons in hydrogen. Extracting the beam also permits 
freedom in locating apparatus for the detection of the particles. s k  
the new particles are highly unstable, having lifetimes between @s- 
millionth and one-millionth of one millionth of a second, 
placement is an important advantage in experimentation. 

bevatron have been greatly improved during the past year. AS 

9 and 

““Po& 

The heavy-meson beam facilities at University of califoreis‘ 

I - , ,  (-,---,I See P. 35, Sixteenth Semiannual Report (January-June 1954). 
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ntributions have been made to understanding the 

and properties of heavy mesons. The rate of production 
h e a v  mesons by 6.2 Bev protons is approximately five 

at 3 Bev, and at present a beam of 5,000 positive heavy 
hour makes counter experiments possible. 

ic emulsions have been exposed to both positive and 
mesons. The emulsion work at Berkeley has yielded 

ation on the masses and other properties of the various 
ns. Hyperons and unstable nuclear fragments have also 

emulsion, since they are among the products resulting 
heavy mesons interact with ordinary nuclei. 
to the large amount of emulsion research on these 

ed a t  Berkeley, there have been many emulsion ex- 
made for other scientific groups both in this country and 
Blutually corroborative work was done, and a natural ex- 

of the scope of the studies has resulted from this combined 
The accelerated research program and the accompanying in- 
rate of information exchange have made major contributions 

1 

fm 6ubbZe chamber. Recently, Dr. Donald A. Glaser of the Uni- 
&q of Michigan, Ann Arbor, Mich., developed the “bubble cham- 

“new instrument for studying the mass, energy, and reactions of 
&energy nuclear particles.2J I n  order to follow the nuclear events 
i&~ high-energy particles that have long range, it is necessary to 
L ~ t h e r n  as they come to rest in a dense material. Previous to 
. blaser’s development of a chamber filled with superheated ether, 

studies could be made only in cloud chambers operated under 
high pressure-of the order of 700 times the normal atmospheric 
re-or in photographic emulsions. 

Since Glaser’s success with this technique, scientists have been ex- 
zimenting with placing other materials in the bubble chamber, 
sag them liquid hydrogen, propane, and other hydrocarbons. 
Quring this report period, Dr. Glaser developed a bubble chamber 

uses liquid xenon. He found that pure xenon would not work 
bubble chamber, but when diluted with a few percent of a 
arbon it functioned very well. It is now planned to  exploit 
evelopment by providing for a liquid xenon chamber large 

q h  to stop the highly energetic particles from the multibillion- 
%chines. The chamber will provide, for the first time, a particle 

tor which will allow the effects of all particles from high-enerm 
as well as gamma rays from decay of neutral particles, 

n at the same time. 

pp. 52-33, Eighteenth Semiannual ReDort to Conmeee (JannarpJnne 1956). 
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Fast Chopper-Fission of PZutoniunt 

me average number of prompt fission neutrons produced * 

by neutrons of plutonium atoms has been measurecl at Arm 
tional Laboratory for numerous resonances in the region of neutr* 
energy below 100 electron volts. It is found to be constant qf  

Rik 
b wenera1 theoretical expectation but n-as contrary to results 
a resonance around 0.3 electron volt which =ere reported at the 
national Conference on the Peaceful Uses of Atomic E~~~~ 
Switzerland last August. Similar constancy at low-energy res Onan- 
subsequently was found at several other laboratories, but the 
have not been extended into higher resonances. 

The apparatus used in the study, installed at the Argonne R~~ ei Reactor (CP-5) ) consisted of a nexly designed chopper for prd, 
ing neutron bursts, a new type of detector for recording triple cointi- 

o&% 
dences between fission events and two of the secondary neub 
produced in them, and a new electronic analyzer and recorder tlgt 
sorts out these triple events into 1,024 separate intervals of tim 
measured from tlie instant the burst of neutrons was produwd at ~r 
chopper. The events ar0 thus investigated for 1,024 different ralw 
of the  velocity of the neutrons. 
employs a xenon gas scintillator developed a t  Argonne, and prdue 
pulses that are very short compared with those obtained in early fissio., 
chambers which depended upon collection of ions. Because of 
speed scintillator, n~uch more plutonium can be used without 
piling up of the counts from the alpha particles. Efficiency a m  
quently is increased, and the time of detection of the neutrons 
more accurately determined. 

In 
borne &* 

few percent throughout this region. This constancy fitted & 

Tlie detector of the fission 

Basic Nuclear Physics 

The directions of emissions of alpha particles from nonspherid 
nuclei have been found to be susceptible to experimental observation k 
recent experiments at Oak Ridge National Laboratory, Oak Ridge* 
Tenn. The alpha-emitting nuclei are built into special salts, tlirrt ir: 
certain crystalline forms have strong molecular electric fields. TIie~e 

fields act upon the nuclei so that, at very low temperatures, the nuck  
point along preferred directions in tlie crystal. The observations tha 
are made by comparing the alpha emission rate from different fa* 
of the crystal at temperatures low enough (about 1 degree absolute) 
made sure that nuclear alignment is present, and at higher tempm 
tures (several degrees absolute) where no alignment is present. 
nounced directional asymmetry of alpha particle emission has bee-- 

L : : ~ - ~ ~ ~ - : ! - . , ~ : ;  .... I . . .  ..: _.I.:: .,.,.. ::. ..i observed in neptunium 237 and in uranium 233. 
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experiments a t  Oak Ridge on the states of atomic ionization 
@@: by radioactive decay have shown that the ionization can be 

P~"",,~, extensive than heretofore realized. The experiments are 
&tCted by magnetic analysis of atoms after dewy, and the results 
@ how frequently one, two, three, or more, electrons are thrown 
$0' the atom- I n  xenon, the process of internal conversion.of a 
B'@ amma ray removes an electron from an inner shell of the 
@ AS ti consequence, the complete outer electron shell containing 
@@bans usually is stripped off, and half the total complement of 54 

may be ejected. The exact atomic mechanisms for these 

z- 
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fear g 

*m are 8s yet imperfectly understood. 

rN Spectrometric Study of Epuitib.lcium at High Temperatures b 
-called Knudsen cell method has long been used for study of 

The cell consists of a 
furnace, completely closed except for a pin hole from which 
can escape. The amount that escapes is so slight that it does 

the equilibrium between the solid and vapor present. By da adem@ and weighing the escaping material, it is possible to deter- 
&e the vapor pressure at  the temperature of the cell, provided the 
#lgular composition of the escaping gas is known. 

At Argonne National Laboratory, in experiments with such a cell, 
$maping molecules were ionized by a stream of electrons and the 
d t i n g  positive ions were analyzed in the mass spectrometer. A 
midernble number of metal-metal oxide mixtures has been studied. 
bmany cases, molecules of quite unexpected composi tion-the molyb- 
i~~~urn oside, BIo,O,,, for example-have been found in the vapor. 

The experiments necessitate changing the interpretation of much 
slier data obtained without such analyses, and throw light on the 
mposition of the metal-oxygen molecules that ar0 stable a t  high 
mperatures. 

T b e g  rs in equilibrium with solids or liquids. fP 
@fl 

Y$Uy Purified Isotopes of Reavy  Elements 

Electromnpeticallg enriched isotopes of plutonium, as well as iso- 
of uranium, are now available in small quantities for nuclear 

wrch studies among Commission laboratories and contractors. 
heenriched products are allocated for use in both basic and applied 
wwch programs. 
The highly purified isotopes are prepared at Oak Ridge in '%-inch 

I ~ s  calutrons which have been modified to meet the exacting re- 
~Ements for multistage separation of relatively small quantities of 

feed materials. The focus in the improved machines is such that 
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the scattering of isotopes into adjaceilt isotope collectors is only 
percent. Since isotopes of high purity are required for precis 
clear measurements, more than one stage of separation * 

necessary. 
Gram quantities of uranium 234 and 236 above 95 percent 

tens of grams of 99.9 percent uranium 235 and 99.999 percent ulal,:; 
238 have been obtained from the two-stage separation of spwi 
nium feed materials. 

The quantity and purity of the separated isotopes aree, of cow 

Single-stage isotope separations of plutonium, obtained fF+ 

01 : 
ris- 

lS USUaQ. 
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determined by the availability and coniposition of suitable f *d m3; 
rials. 
highly irradiated natural uranium, have yielded gram amounts Fi 

plutonium 240 and a few hundred milligram of plutonium s1 
e, witl. maximum purities of 85 percent and 62 percent respectively, T~~~~~ 

total isotope collection rates are : uranium, three-mass-unit Separatjok 
2 grams per hour ; uranium, one-mass-unit separation, 600 mill- 

l@Q& 

hour. 
A method for recovering the rare radioisotope protactinium o-. 

from an uranium production residue was devised at Mound hbz 
tory, Miamisburg, Ohio. The first gram produced mill be ua e 
Oak Ridge National Laboratory to extend knowledge of the chemi& 
and physical properties of the element. 

per hour and plutonium, one-mass-unit separation, 300 milligram P@ 

CONTROLLED TIXERIHONUCUL~R PROORAM 

The Atomic Energy Commission's program of research on the 
trolled release of nuclear energy from fusion continued during 
first half of 1956 at  three major sites-Los Alamos Scientific Labon- 
tory, Los Alamos, N. Mex., the Livermore, Calif., laboratory of & 
University of California Radiation Laboratory, and at Pr inM 
University, Princeton, N. J. Smaller projects were carried fornard 
a t  New York University in New York City and Oak Ridge Natiord 
Laboratory at  Oak Ridge, Tenn. 

Although it may be possible to use a number of light elements in t)ie 
fusion process, the controlled thermonuclear program has as its ulti- 
mate goal the controlled release of energy from the fusion of deutenn 
(heavy hydrogen) nuclei, and the use of this energy to provide a 
economic source of power. Since deuterium occurs in great abudme 
in sea mater, it would constitute a source of energy virtually vdbg 
limit. 

As contrasted with the fission process, in which a very heavy 
is split into lighter nuclei, the fusion process being studied under the 
Controlled Thermonuclear Program involves a merging of two 

,I-,-- ; r ;-' 
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light nuclei to form a heavier nucleus. Both processes are 
se of energy. I n  order to bring about fusion, 

rgy must be provided to light nuclei SO that they 
come their mutual electrostatic repulsion and approach close 

each other to allow fusion to occur. Accomplishing this 
e creating a system in which light particles move in more 

,.andom directions and are reflected many times from confining 
escaping or undergoing fusion. It is estimated 

ergies that would have to be provided to light nuclei so as 
their electrostatic repulsion correspond to temperatures of 
red million degrees centigrade. 
ese temperatures-equivalent to those in the interior of 

reaction chamber of any material would vaporize instantly, 
ntainment has to be devised. The only thing 

f ~ c b  conceivably is capable of containing this type of reaction is an 
ic or magnetic field, which might be used to insulate the walls of a 

extremely high temperatures a t  the center of the 

sence, the problem involved in controlling a thermo- 
-gcjear reaction is that of ionizing a suitable material (such as deute- 

heating the resulting plasma to temperatures of 100,000,000 
es centigrade or higher, and confining it a t  this temperature long 

& a u e n t  release of energy. The energy thus released would than 
hre to be converted into electrical power either directly or through 
itable heat exchangers. 

Each laboratory engaged in the program is pursuing a somewhat 
this problem. The research certainly is on a 

asis, but it is probable that success will be achieved 
ever, reasonable to expect that an approach as 

Anumber of statements can be made about the probable character- 
reactor. Any thermonuclear power unit gives 

;:.omise of being extremely safe. The amount of fuel within the 
Zfrmonuclear machine at operating temperatures mould be simply 
ikt required to sustain a normal power output of the device at any 
ZQnt, and this amount mould be extremely minute. The fuel sup- 
;%itself mould be stored outside the machine chamber and mould be 
~ O U J  incapable of participating in the reaction without first being 
z%duced into the reactor and heated. The possibility of a serious 

lure of a component or to human error seems vir- 
negligible. I n  addition, there probably would be no hsion 

in case of an accident. 
b thermonuclear reactor that consumed hydrogen isotopes as a 

would produce intense fluxes of neutrons. As a result of the 

i t  an appreciable fraction of the ions to fuse with 

may yield the greatest promise of success. 
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copious yields and lligh energies of the neutrons involveil, cue ffg 

have to be taken to provide adequate shielding from this i a t ic,, 
It is conceivable that a controlled thermonuclear reactor (b 
fuel of helium 3, for example) miglit eyentually be der131 OPed tT,,yp: 
would produce no neutrons at all, and for Jdiicli no neutroll ’ie1dirfy would be required. erest fQy the foreseeable future, since the temperatures n-lrich would 1 

1% & be achieved in this case to energize the helium atoms would b e rnnuC.b 
greater than even the enormous temperatures required for deubri 

% 
Soviet paper on themonucZear research. Appreciable interest ~~ 

aroused recently by a pronouncement of an active program of tie 
Union of Soviet Socialist Republics in the controlled themonuclear 
field. Soviet scientist I. V. Kurchatov, in a paper entitled “on the 
Possibility of Producing Thermonuclear Reactions in a G~ D- 
charge,” presented in May a t  IIarwell, England, g ave Some iuigllt 
into the theoretical and experimental work under n-ay in count q* 

Qiil, 

-.i 

Such a reactor is purely of acadeniic int 

4 

During the reporting period, improvements were sought in 
liquid chemical methods used to separate fission products from 
output, as for example, tlie substitution of a continuous dissdyjq 
method for batch processes. Studies were also undertaken at  Atomic 
Energy Commission laboratories on such problems as inorganic sub 
stitutes for ion exchange resins; on gaseous forms of neptunium and 
plutonium ; the mutual solubility of liquid metals and fused sal@: 
high temperature properties of the dioxide of uranium vliicli is of 
interest for power reactors; and the nuclear chemistry of transuranic 
elements. 

Beearch  on Separation Processes 

Improvenaents of processes. The Metal Recovery Plant at  Oak R i d 3  
National Laboratory recovers fissionable materials and byproducts b1 
dissolving the fuel metal in acid and using aqueous solution chemistv 
for purification. The plant presently is being expanded. TI& dl 
permit recovery on a larger scale so that i t  can serve ais0 ns a f a c W  
for large-scale testing of improvements designed to lower the c a t  of 
routine processing operations. Some of tlie improvements, a h d !  
proved satisfactory on a small scale, are : 

1. Operation of equipment under water to eliminate expensive 
shielding. 
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of liquids by pulse action and by an air-lift, using 
' ** NUiP merit that has no moving parts and therefore should have 

,ration of solids from liquids, or of trro mutually insoluble 
* SeP b ujds from each other, by a hydroclone, a centrifugal device 1iq t,lltlt ~lns no moving parts. 

Veying of fuel elements to a dissolver by an automatic, con- Con 
on t inuom dissolution of fuel elements. The use of continuous 

for heterogeneous reactor fuels instead of batch oper- 
ation permits significant economies. Not only the dissolver but 
sucll auxiliary equipment as condensers, piping, and gas proc- 
&ing can also be designed to handle an average processing load 
rstlter than a peak load as in batch dissolution. I n  addition, a 
locer concentration of acid is used to dissolve the fuel elements, 
a l i ~ l i  means further economies since the useful life of the dis- 
solver and acid-recovery equipment is significantly extended. 

In tile hermex process, Oak Ridge National Laboratory is develop- 
method for recovering unirradiated uranium in scrap metal, or 

+diated uranium in spent fuel elements, by dissolving in boiling 
$WY. The purified uranium metal is recovered from the amalgam 

metliods, without having been converted to a salt and 
&reduced, - as in processes now in use. 

upkeep charges than present equipment. 

4. tinuow device, two models of wlticli have been designed. 

j. 

2 

esearoh. Development studies on fluorination of 
s, followed by fractional distillation of the fluoride 
ed by basic research. The basic program has re- 
damental information in the field of fluorine 

rookhaven National Laboratory is seeking on a pilot plant scale 
etermine the economic and engineering feasibility of the dissolu- 

ontamizmtion phases of the bromine trifluoride 
s. I n  addition to developing methods of analyzing bromine 

entafluoride, uranium hexafluoride, and bromine, 
ttempt is being made to  determine the effects of the following 

olution rate : temperatures up to 150 degrees 
ade ; composition of the four-component dissolving solution; 

and fission products in dissolution operation ; 
ion of bromine pentafluoride to bromine trifluoride; and the 
and type of natural uranium fuel element. Brookhaven is 

n and construction of equipment that must op- 

re chemistry, supporting pyro- 
wurgknl processing methods, have been under investigation at 
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A4tomics International, a division of North American Aviation, 
a t  Santa Susana, Calif. Volatile fission products and some 
have been separated from irradiated thorium uranium metal b 
distillation in the arc zone of an arc-melting apparatus, bf a 

thorium becomes contaminated by the partial reduction of its 
a h .  tainer at  high temperatures ; theref ore, arc-melting technique 9 Rhie 

employ cooled containers, are favored for thorium fuel pro%ibg: 
(Other research in separation processes is reported in th 
Development section.) 

hc, 
9 fla& 

o l tq  

e React, 

Inorgunic I o n  Exchangers 

Ion exchange has, in recent years, become one of the most pop& 
techniques for separating both organic and inorganic materials, Partlp 
because of the availability of relatively stable and moderately priced 
commercial organic ion-exchange resins. While these resins haq 

&@ 
satisfactory properties for many separations, they have shortm 
for some applications in the atomic energy field. Most serious is % 

@ sensitivity of resins to ionizing radiation, their destruction at hi 
temperatures, and, in at  least some applications, a rather 
Iectivity. Inorganic materials were expected to  offer solutions ts 
some of these problems. 
hinomi to be ion exchangers but their limited chemical stability prp. 
cludes use in many applications. A search for new inorganic ion. 
exchange materials was thus initiated a t  Oak Ridge NatioM 
Laboratory. 

tiTely simple inorganic compounds was found which, at  least at room 
temperature, showed interesting ion-exchange properties. Many in- 
soluble hydrous oxides, such as those of titanium, zirconium, thorium, 
and tin, --ere found to be good anion exchangers. Amorphous or 
microcrystalline insoluble salts containing polyvalent anions 
found to be cation exchangers. Typical examples were phosphate 
molybdates, tungstates, and arsenates of zirconium. With these com- 
pounds, separations and exchange reactions may be achieved in essert- 
tially the same manner as with the commercial ion exchangers and in 
some cases the separations are superior. 

Clays and similar silicates have long 

I n  initial stages of this search, a surprisingly large number of 

iTe p tun iunz and Plu t oniwn Hexa$uorides 

The study of neptunium hexafluoride and plutonium hexduoride 
is of considerable interest since these are the only known cornporn& 
of the transuraniuni elements that  are significantly volatile at r@n 

- temperature. Although these radioactive gases are extremely 
.. .. ...~ .-,, 

.,!I..! !.. ! ..::8 .,< . .. _,. I... . . . , 
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e to be handled with unusual precautions, suitable techniques 
$dh’:kia with them have recently been devised by Argonlie 
f p3 Laboratory scientists. Knolls Atomic Power Laboratory, 

,tady, N. Y., has also improved its methods of preparing yluto- 
;henhexafluoride. Reactions have been studied and some thezmo- 

4 result of this work, and of investigations being made at Los 
gs - Scientific Laboratory, Los Alamos, N. Mex., a considerable 
4piOOSOfn0w and valuable information has no= been obtained on the unt 
@@, 1 and chemical properties of these elements. #kkd@ 

$0 

$&On 

>sic - properties have been calculated from tlie infra-red spectrum. 

F* 

Tao types of material are of great interest for possible use in 
for the production of electrical power. These are fused salts & dfiquid metals, both of which are finding increasing use as heat 

er agents in power and process industries, and which are poten- 
useful coolants for reactors. The Atomic Energy Commission 
orting considerable fundamental research on these classes of 5 @PP 

Mial. 
gmnt work at Oak Ridge National Laboratory has revealed some 

$mting properties of intermediate systems, consisting of mixtures 
- and metals. Cesium halides and cesium metal Tere found to 
gcompletely miscible at tlie melting point of the salts (as low as 630 

centigrade) , and even sodium and its halides were completely 
&&le ip between 1000 and 1100 degrees centigrade. These observa- 
*are of great interest in connection with theories of fused salts 
dliquid metals, and point to  the possibility of obtaining certain 
qxrties intermediate between those of salts and metals. 

& 

Temperature Properties of Urmium Dioxide 

To obtain information concerning materials of interest not only for 
 metallurgical processing but also for power reactors, compounds 
1mnium and thorium are being studied at high temperatures at 
qonne National Laboratory. The volatility and stability of an im- 
mt compound of uranium, uranium dioxide, have been measured 
-temperatures between 1300 and 2500 degrees centigrade. I n  going 
;?ugh this temperature interval the vapor pressures changed by a 
em of 100 million. At 2400 degrees centigrade si,gdkant amounts 

dioxide were transported by vaporization. It was found that 
W i d  vaporized predominately as gaseous uranium oxide and that 
“mOl@ule mas one of the most stable gaseous molecules. 
* ~- 
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Spectrorpaphic Determination of Oq/geia in Netah 

It is now generally agreed that the presence of O X J  ' g en in me!], rt 
greatly influence the physical properties of the metal. Deternunat, ~ 

of the actual oxygen content of metals by chemical methods is ik 
a si:*+ 

ebmrjli4:* 
p la r ly  diflicult task. The possibility of qua~ltitatively d 
the oxygen and other gaseous content of metals by emission -= 

SPetza  

study has resulted in developing a technique for determi Ung 
oxygen content of steel and rare earth metals. The metho& deT& 
are just  as accurate and decidedly more rapid and sensitive than ~ 

chemical procedures. 

4 

scopic techniques is being explored in the Ames Laborah r Y , - Q  * f  

Rare Earths 

& ? P a  tiom plant, and is making pilot plant studies on processes for pm 
ducing rare earth metals. A considerable number of indust* 
companies have shown a great deal of interest in producing pure ah 
earth salts and metals, and several companies expect to request lice- 
on Government patents so as to use the h@ processes for 
operations. 

The Ames Laboratory continued to scale up its rare earth 

Nuclear Chemistry of the Transuranic Elements 

Research continued on the newly discovered elements and thei. 
isotopes during this reporting period. Nuclear chemists at Argom 
National Laboratory have recently processed an additional quanti& 
of plutonium subjected to intense bombardment in the Mat&& 
Testing Reactor 2e at the National Reactor Testing Station, Idaho. & 
a result, milligram quantities of americium 243, curium 244, and plu- 
tonium 242, as well as smaller quantities of californium 252 and kin- 
steinium 253, are now available for investigation. Plutonium 242. 
americium 243, and curium 244 are substantially longer-lived h 
the previously available isotopes of these elements and this ~ i l l  sim- 
plify many basic studies, particularly of curium chemistry. Irradis- 
tion of the californium fraction have confirmed the existence of 
fermium 252 and fermium 253, tentatively identified in previous w d  
at Argonne. 

Considerable amounts of curium 244, californium 249 and 252. 
americium 243, and berkelium 249 were recovered by nuclear chemi& 
at the University of California Radiation Laboratory, Berkeley, fm 
the processing plutonium bombarded in the Materials Testing IXe@r* 
Most of these isotopes are being utilized for further bombardmenb @ 

See 0. 41, Sixteenth Semiannual Report to Congress (January-June 1954). 
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accelerators or for rebombardment in the pile for m&ng 

topes of einsteinium and fermium have been dis- 
Berkeley by bombarding berkelium E40 and californiwn 249 

flit11 alpha particles from the 60-inch cyclotron, Among the 
in the einsteinium group were the 

d 252 and in the fermium group, the isotopes 
berkelium 247 and 248, and men- 

lis Atomic Power Laboratory under a joint program with 
Canada, Limited, has carried on studies of highly 

samples. Einsteinium and fermium have been 
as well as lighter transuranic elements. 
actinide group of elements was observed for the 

4tirne by the nuclear chemistry group a t  Berkeley. Fluorescence 
long been known in the lanthanide group, and it was disturbing * this phenomenon had not hitherto been observed in the actinide 

orrelate the characteristics of these 

JANUARY-JUNE 1 9 5 6  

w>d irregulam'ties. Studies have been conducted at  the Atomics 
yemntional laboratories of North American Aviation in an attempt 
2 describe and identify tlie kinds of disruption introduced kt0 a 
d l l i c  lattice by irrsdi a t' ion. 
studies have developed techniques using electron irradiations that 

mit introducing only the simplest lattice irregularities, namely 
&le atoms knocked from their normal lattice sites into poistions be- 
men other atoms in their normal lattice sites. By knowing exactly 
$!at imperfections are caused, experimenters can subsequently iden- 
it their behavior in more complex situations. I n  this way it has 
mpossible to work-harden a specimen mechanically and then ir- 
d a t e  it with approximately 1 million volt electrons and cause a 
mid recovery of the work-hardening, i. e., the irradiation softens 
$metal. This is assumed to be accomplished by the introduction of 
gzonquilibrium concentration of lattice vacancies. This observation 
Ekcontrast to the usual behavior under irradiation where the changes 
L? most often found to be similar to additional work-hardening. 
In another approach, researchers described the very complex dis- 

?tiom in the structure of metals that occur during the stopping of 
me fragments or other very energetic massive particles. 
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- 
3 
~ 

particular question for which a description is sotl&t is the con5 
tion of the atoms in the neighborhood of the energetic particle 
it has come to rest. There are currently two theories concernin 
arrangement and several experiments are under ~ a y  in an 
to decide between these alternates. 

gUra. ’ 1 

g thE 
atten$-; 

‘Ppli. Plastic def or.mation. 

and cation of stress by mechanisms generally referred to as ‘‘Slipy> 
“twinr1ing”. 
planes and in specific directions in the crystal lattice. The tyN oI 
planes on which slipping or twinning occurs, their abundance or mul. 
tiplicity in the crystal, and the critical stresses necessary to  initiate 
these processes, all have n bearing on the plastic deformability of tb 
metal and on the manner in which the grains align themselves in such 
operations as rolling, extruding, etc. 

A study of these deformational processes in alpha-uranium s’ 1ngk 
crystals a t  Argonne National Laboratory indicated a COIl$derablf 
more complex situation than generally found in  more common met& 
of higher crystal symmetry. Under compression a t  room temperature 
no less than two slip systems and three twinning systems have been 
identified; still others are known to exist. Some of the twinning SF% 
tems discovered are not usually found in metal crystals. 

Single crystals of metals deform under 

Both mechanisms involve atomic movements on 

Basic Studies in Liquid Metal Fuel Program 

One of tho most important metallurgical problems in the Liquid 
Metal Fuel Reactor Program is selecting a material for the reactor 
vessel, piping, and heat exchanger. Since low chromium steels have 
been widely used in the boiler and oil industries, they appeared attrac- 
tive for this use. 

Experiments at Brookhaven National Laboratory in which these 
steels were tested in contact. with circulating uranium-bismuth liquid 
fuel have shown that in the hotter sections of the circulating systems 
constituents of the steels mere dissolved in  the liquid metal and then 
were deposited in the cooler regions. The result was that circulation 
vas  stomed by the formation of metallic plugs in  the piping. HOT- 
ever, if 200 to 950 parts per million of zirconium were dissolved in the 
liquid metal, the transfer of material was very markedly reduced. 

Investigators believe that the zirconium is adsorbed on the surface 
of the steel, and that nitrogen, an impurity in the steel, diffuses to this 
surface and reacts with the zirconium to form the very stable com- 
pound, zirconium nitride. Apparently, this layer acts as a barrier 
against further dissolution of the constituents of the steels. 
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Isnation has been checked by studies in the mercurr system. 
been known that additions of titanium to mercury in mer- 
plants reduced the corrosion of steels by the hot mercury, 
son was not known. An X-ray study of the surfaces of 
tact with mercury containing titanium has shown the pres- 

titanium nitride and titanium carbide. The discovery sug- 
at in this liquid too, the reduction in corrosion is due to the 

thod of reducing the corrosion of steels by the uranium- 
fi fuel system proves to be adequate, an inexpensive material 

,Vailable for construction of components of the uranium- 

a barrier layer. 

tlth liquid metal fuel reactor. 

$ion damage to graphite. The detailed mechanism of the effects 
eufion irradiation on graphite has been under investigation for  

of years in several commercial laboratories, but, due to the 
omplexity of the observed data, no consistent model for this 
has been formulated until recently. Low temperature irradi- 

and annealing experiments performed during the past year have 
‘d e d the necessary additional data to outline a definite mechanism. 

model, discussed in a paper prepared jointly by investigators 
&e Argonne National Laboratory and the Atomics International 

hion of North American Aviation, and given at  the International 
fefince on Peaceful Uses of Atomic Energy in Genera, August 

as semiquantitative for low to moderate neutron irradiations, 
only qualitative for very heavy neutron doses. 

kh purity uranium metal. Basic metallurgical studies require a 
higher purity of uranium than is generally used in reactors. In  

er to provide this degree of purity, scientists a t  Argonne National 
ratory developed an eAectrolytic refining process and melting 

xcedure that produces metal with a total impurity content of about 
parts per million. The metal is now being produced a t  Argonne 

nal Laboratory in sufficient quantities to satisfy the needs of 
s researchers in the United States in addition to several re- 
from European laboratories. 

Gientists at Argonne have used this material in developing a unique 
for preparing single crystals of alpha uranium. These crystals 

mg used for such basic studies, as on self-diffusion, irradiation 
e, and plastic deformation. 



100 MAJOR ACTIVITIES 

Biology and Medicine 
During the last 6 months new methods were developed fop 

115'11;- atomic energy products and techniques to treat cancers, tl 
of radiation upon living creatures were further determin 
studies of methods of waste disposal yielded promising new knoa; 
edge. The examples of research findings reported here cam 
only a few of the projects which are under way in national 1 
tories and at Commission-sponsored projects in universities, collek 
hospitals, and other research institutions. 

A contract was signed for construction of a research hospital, 4t 
include a medical nuclear reactor, at Brookhaven National Laborabb- 

The Commission helped assure safety and health protection at 

g Qd 
spring's weapons tests in the Pacific. I t  has continued its stron 
detailed assistance to the Federal Civil Defense Administration, 

P% kept its informative material in this field up to date, and is hd 
to provide local civilian defense groups with training tools, 

le 

e 4  ut; 

e frog 
abora. 

BROOKHAVEN NATIONAL LABORATORY MEDICAL RESEARCH cEQ 

A contract for construction of a new Medical Research Centerat 
Brookliaven National Laboratory, Upton, Long Island, N. p., 
awarded in June to the Malan Construction Corp., h n g  Island cig. 
Total cost of the Medical Research Center including a medical reactor 
will be approximately $6.4 million. The one-story Medical &h 
will cover a gross area of 118,000 square feet and will house d48-M 
research hospital, an industrial medical branch, and research de 
partments in medical physics, patholow, microbiology, biochem&g 
and physiology. 

The Brookhaven medical reactor, the first designed exclusively for 
medical research and treatment, will incorporate unique features to 
insure wider medicnl application of neutrons, flexibility of treatment, 
and availability of special short-lived radioisotopes. The medid 
reactor will be housed in a steel, gas-tight building, 60 feet in diameter 
and 54 feet high, covering a gross area of 6,000 square feet. 

Completion of construction of the Medical Research Center 
scheduled for 1958. 

CANCER RESEARCH PROaRalllS 

At the Argonne Cancer Research Hospital, Chicago, Ill., s e v k  
lines of approach have been used in cancer therapy. 

I ' t t h m  90 pellets developed initially a t  the Argonne Natiom 
hboratory,  Lemont, Ill., have been surgically implanted to irra&b 
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usively far 
features to 
treatment, 

he m e d i d  
n diameter 
et. 
Center ik 

troy the pituitary gland in animals and humans suffering from 
dd’ that have been transportad from their original sites to other 
#@’$ the body. 

ass with extremely thin tubing through which the cesium 
!;ofled* Numerous problems in measuring tlie radiation dose have 
f 

@” encroduction, localization, and the e f e c h  of mtibodies formed 
ifiallY against tumor cells, are being studied by means of radio- 

@ The aim is to learn whether and how these substances could 
used for successful therapy, and also to learn more about the im- 
@hemica1 similarities among tumors of different origin. It was 

s l ~ o m  that tumor antibodies, tagged with radioiodine, were 
to a greater extent by cancer cells than by normal cells. The w aceroU~ groxvtli mas not retarded, however. Another observation 
animals fasted after injection had locnlized more of the anti- trs .dy in the tumor cells than had animals fed normally. Oxygen up- 

treated tunor cells was greater than in untreated tumor cells. 
ne high energy suu~ces for cancer therapy-the cobalt 60 tele- 
wps unit and the Van de Graaff generator--are continually being 
dd and refined for more effective application. Radiations pro- 
$& by them are being used routinely to treat patients with primary 
%secondary cancers. 

A barn-bending device also is being constructed for use with the 
amillion electron volt linear accelerator which will allow mor0 precise 
ndiathn of tumors in humans. 

f i e  nature of the capacity to resist teukemia, a cancer of the blood, 
sbing studied in several strains of mice. It is hoped that tlie results 

these investigations will explain tl10 protective action afforded by 
t$t! reticuloendothelial system (blood cells in the liver, lungs, bone 
s r o w ,  etc.) against this disease and will throw light upon factors 
iwolved in blood formation. 
Animals whose pituitaries have been excised have been used for 

mtigating the plasma factors that control red blood cell forma- 
3n. A plasma fraction has been prepared which appears to contain 
*&st factors, and emphasis is being given to investigating their 
f$~iologiccll behavior as well as their isolation. 
& Brookhaven National Laboratory the general problem of the 

Vlication of short- lived radioactive isotopes to diagnosis, therapy, 
mi the study of biological effects of radiation on whole cells and 
dl res;ons T i t h  cells is under study. Primary interest is given 
%Mmctive isotopes which are ingested by, or injected into, patients 
a thereby become what have been termed “internal emitters.” The 

-lived isotopes presently used in the program have radiological 

pfidao,&ve 4s cesium has been used to treat tumors by through 

turnor 

0 0  p 

,p,,topes* 

ountered but are slowly being overcome. 

&i” 

v@ rcmghg from approximately 20 minutas to a fern hours. 
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A major effort a t  Brookhaven has been in the field termed (c  

e “hereby Einetics”-broadly defined as the development of hoffledg 
radioactive isotopes may be placed “on target?’ in the body. A t 

wi,; active isotope placed in the blood stream becomes distributed . 
In  a matter of a few minutes throughout the entire vascular system. Tt*c 

Rhicli substance leaves the blood stream to enter tissue.s at Speed 
vary for different tissues-the so-called primary distribution. R i ~ t  
the passage of time it frequently d l  undergo a secondary distributiol, 
that is, leave the regions of early accumulation to become more even,; 
distributed through all body structures. I n  not more than a fe; 
hours, secondary distribution usually has become the dominating 
pattern. 

If experimenters use a radioactive isotope which will decay to 
harmless stable element in a period somewhat less than the inkhal 
during which the primary distribution is paramount, radiation 

phase; all other regions of the body mill escape significant radiation, 
Since the blood stream is the most effective passageway to cancers! is 
is the route of choice, providing the time spent on this h ighap  
be kept short enough so that no major radiation effects Occur to 
blood-forming tissues themselves. This is not an easy task, since thm 
tissues are among those most susceptible to radiation. Early eqlon- 
tory tests with patients are under tray. 

For instance, in the problem of attacking cancers of the live, 
whether the cancers arise within the liver or are transported the& 
from other body regions, it is now possible to control favorably &e 
distribution of manganese 56, a radioactive isotope having a half-life 
of 2 hours 36 minutes. I n  one compound of manganese and with one 
route of administration used, the accumulation in the liver be 
only 10 percent of the injected dose in 15 minutes. *Qnother compound 
of manganese and another route of injection mill, within 15 minub, 
localize 90 percent of the injected dose in the liver region for a short 
period (about 5 minutes). 

Another phase of this same general problem requires concentrating 
boron compounds in n brain tumor while the rest of the brain remains 
almost free of boron for a brief time (about 30 minutes). This ~ o u l d  
permit much more effective use of neutron capture by the boron to treat 
the tumor. A number of new boron compounds look promising for 
this use. 

At  Oak Ridge Institute for Nuclear Studies, Oak Ridge, Tern., 8 

continuing study has been made of patients with accumulations of 
fluid resulting from transported, or metastatic cancers. Studies hare 
been undertaken to determine the therapeutic usefulness of fitrim 
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+w of metabolism and distribution, are highly suitable for 
of therapy. It is not yet possible to state tsheir relative merits 
&son with colloidal gold 198 or chromic phosphate with 

2. The optimum doses of yttrium and lutecium necessary 
n adequate radiation effect have not, yet been determined. 

~ 

SPECIAL RADIOIBOTOPES PROGRAM 

bj& of a special isotope program at  Brookhaven National 
pI%toV '* is (1) to increase the number and variety of radioisotopes 

&le, (2) to develop and supply certain radiosotopes which other- 4J qould be unavailable but which are in demand or would be in * d if available, and (3) to put radioisotopes already available 
or different forms so as to increase their usefulness. w 

$ now ne firs t radioisotope thus developed r a s  iodine 132. This isotope 
&half-life of only 140 minutes. I ts  parent tellurium 132 has a 

Y filife of over 3 days and constitutes a continuing source of fresh 
-ae 132. Scientists at Brookhaven developed a simple system so 
3gt a mer could extract iodine 132 repeatedly from the tellurium. 
gate, by shipping the longer-lived parent, tellurium, scientists are 
&bled to  use a very short-lived radioiodine in their own laboratories, 
s4ead of having to bring their work to the nuclear reactor. Iodine 
:g has, for certain purposes, many advantages over iodine 131, cur- 
stly used in large volume, but its use supplements the latter rather 

nu&m 18, a previously unavailable isotope, was produced, and 
iIperiments have been done to study the action of fluorine to prevent 

In addition to developing such specialties as those mentioned above, 
$a Brookhaven radioisotope production unit also has undertaken to 
at more conventional isotopes into forms convenient for special usm. 
Meet spheres of fused inert clay have been manufactured having di- 
meters ranging from 5 ten-thousandths of an inch up to 35 thou- 
d t h s  of an inch, and having incorporated in them various radio- 
dopes selected for their particular characteristics such as appropri- 
@half-life, energy of radiation, type of radiation, etc. Such spheres 

proved useful to investigators studying the control of deep-seated 
Woperable brain tumors and other diseases. 
Shipments were made during the reporting period of two radioiso- 

'W of special utility in the life sciences-magnesium 28 and iodine 
%although these radioisotopes still are considered in the develop- 

These radioisotopes vere produced in the program for small-scale 
%ut of special radioisotopes, or special forms of radioisotopes. 

f 
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atioha! This has been carried on for several years at Brookhaven N 
Laboratory to supplement the Commission‘s quantity productlon 

Magnesium 28 is the only radioisotope of this element which is pFac: 
tical to use as a tracer. Demand for magnesium 28 from medical 8cien* 
tists and biologists already is very great. 

Brookhaven continued its irradiation sewice,  averaging during 
reporting period about 120 irradiations a month for 30 Separab 
cerns, such as hospitals, industrial firms, and Government agencie2 
The average number of irradiations for the laboratory‘s own pro’ c. 3% 
totalled well above 200 a month. I n  addition, low specific &tipits 
cobalt 60 sources were produced in the reactor a t  the rate of about 1 5( ) &  
curies per month and distributed to users. 

radioisotopes a t  Oak Ridge National Laboratory, Oak Ridge, T ~ ~ ~ ,  Of 

con. 

RADIATION EFFECTS AND TREATMENT 

Effects of Z n t e d  litzdiatiorr 

Effects of internal radiation are under continuing study by tile hm- 
mission’s national laboratories, as well as by other investigators work- 
ing under Commission sponsorship. Since many of tlie maximum 
permissible concentrations (&Vc) set for dispersal media (air and 
water) and published in National Bureau of Standards Handbook 52 
are based on limited biological information, a program of resear& in 
internal dosimetry has been in progress a t  Oak Ridge National 
oratory for several years. The work has included spectrograpllic 
analysis of tissue for major, minor, and trace, element distribution 
and concentration in man ; studies of tlie distribution and excretion of 
enriched uranium in man; pilot studies of distribution and excretion 
of critical nuclides in research animals to  test tlie validity of WC 
values 

Arrangements have been made with medical authorities in different 
parts of the country to  help determine how these elements mng vaT 
in man according to age, sex, and place of residence. Tliese data dl 
establish 8 basis for a “standard” or “average” man upon which cal- 
culated M?C values can be made more universally comparable. 

Radioactive Strontium PaZl-out* 

An estimate of the potential hazards of fall-out from testa of atomic 
devices was presented by Atomic E n e r a  Commissioner Willard F e  

Libby during the last 6 months in an address made at N o r t h ~ t ~  
University, Evanston, Ill., on January 19, and in a scientific paperde 

*Commi6sloner Thorn- El. Murray doen not subscribe to th in  section of the report 
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ladelphia, 
;#L” 
i- ri120. 
@JpLibbfS conclusion, based on a special Commission study desig- 

rrOperation Smliine”, was that tlie long-term effects of fall-out 
fd ll-9ie]d weapons was not as great as generally supposed. A ’ llig F@’ ield burst places the major part of bomb debris in the strato- 

gl1-1 from which it descends slowly over a period of years, 
E l @  

9 radiostrontium, a chemical relative of calcium which has 
@‘ life of about 40 years, high retention in the skeleton, and 
6 ,Tar% 

half-life of most of the h i o n  products from high-yield detona- 
is extremely short, except for strontium. Dr. Libby said, Th 

%?as bas wisely provided a built-in mechanism for discriminating 
-$aturn be uptake of radiostrontium in favor of calcium by plants, 

*From world-wide evidence for fall-out in relation to recent studies 
permissible concentration of strontium 90 in humans,” 

:5toted, “it can be concluded that the hazard from the present rate of 
weapons is insignificant. A total of 11,000 megatons of &In, 3T quivalent of fission [deposited uniformly over the earth3 would 

-jf field a strontium 90 content in humans equivalent to the maxi- 
im permissible concentration-an amount considered safe. At less 

10 times this value, or below 110,000 megatons energy equivalent 
ea J fission, statistically observable incidence of bone tumor should not 
t?Wr.’’ * L  

At 30 or 40 times the permissible dosage level-or 330,000 to 440,000 
+tons-the likelihood of untoward effects would be appreciable, 
‘li. Libby said, but even the lo~vest figure he cited--11,000 megatons- 
wrery far in excess of the total energy released to date. 
In the April paper, Dr. Libby gave the technical data justifying the 

dusions presented earlier. He reported analyses for calcium and 
%strontium 90 of soils, plants, animals, and foodstuffs obtained from 
xious parts of the world. 
Based on studies of the comparative effects of strontium 90 amd 

dhxn 226 in experimental animals, and of the effects of radium in 
the generally accepted maximum permissible skeletal content 

ihntium 90 in humans has been placed at one microcurie. Since 
Z b d y  of the average adult has about 1,000 grams of calcium, this 
k&ng ~ o u l d  give an estimate of the maximum permissible average 
mnbtion of strontium 90 in the adult skeleton at 1 microcurie per 
:Wgarns of calcium. I n  the paper, Dr. Libby used this ratio of 

ntium 90 Calcium as an ‘‘hrPC unit” (RIaximum Permissible 
‘QRntration unit). Bones in growing children have a somewhat 
QIfPC, Even at 10 times the MPC unit, no appreciable occur- 

in the January address. He cited as the greatest long- 

of elimination. 

i@t tirnrls, and human beings.” 
& 

1. 

=+. 
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rente of bone tumor should be detected, he said, but at 30 to 40 t‘ 
the bfpc wit, this would probably no longer be the case. 

The paper cited analyses of milk from the ‘S;5iisconsin milk slled 
showing an average strontium 90 content of one one-thousandtl 1s of 
the MPC. Foreign milks and cheeses hare a strontium 90 
only one-third that of the average in the United States. 

One of nature’s built-in safety mechanisms as cited by Dr. Libby is 
that the average milk contains only one-sixth the strontium 90 content 
of the feed eaten by the cow. 

Another mechanism is that strontium 90 deposited on soil does not 
find its way into water supplies by leaching. The content of rivers 
and lakes corresponds to only a little more than that aCCOUntable bv 
direct fall-out on the surface area of the water. 

Analyses of samples of air, rain and soil lead to the conclusion tht 
the strontium 90 contained in the stratosphere would corr&+pond to 
about 13 millicuries per square mile if it were deposited unif 
over the surface of the entire earth--an amount far below any Quan- 
tity which might be expected to result in bone tumors if ingested by 
world population. 
Tests of weapons conducted in the Nevada area result in most of 

the fall-out being deposited locally within the controlled testing am 
and, therefore, little hazard from the strontium 90 fission produck apB 

to be expected on either a United States or world-wide basis. Tests 
which are conducted in the Pacific are so arranged that the local 
out is deposited seam-ard and affects no inhabited atolls. 

Measurements of the descent of strontium 90 from the stratosphere 
indicate that the maximum content of the earth’s surface mill W C ~  
around 1915 with an average world-wide concentration of about one 
one-hundredth of the maximum permissible concentration. Natur& 
built-in safety factor previously referred to would lower the content 
of humans to approximately one one-thousandth MPC unit or less 
Thus it appears that a t  the present level of weapons’ testing, the 
present and potential contribution of strontium 90 to the world ecolog 
is not a significant factor. 

Radiation Genetics 

1rn& 

OmY 

It has been known for a number of years that the radiosensLuAiQ 
of cells changes markedly when they pass through different stages of 
cell division. In  assessing the genetic hazard of radiation, it is necpf- 
sary to h o w  whether sensitivity to inducement of mutations is in- 
creased or decreased as the germ cells mature and, if so, the magnitude 
of this change. To investigate this problem, experiments mere under- 
taken at Brookhaven National Laboratory to measure this effect in 
fruitfiies. 
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d xith both X-rays and thermal 

ated at different intervals after irradi- 
the eggs collected. Eggs taken from females mated imme- 
er irradiation had been irradiated as mature egg cells. 
females mated 10 days after irradiation had been irradiated 
er oocyte stage. Eggs from females mated at times be- 

extremes had been irradiated at intermediate stages of 

types of genetic damage have been measured : (1) dominant 
IIIutatiolls, (2) X chromosome elimination, and (3) sex-linked 

es had the fewest mutations and that the 
cy of mutation caused by radiation was successively greater 

coming mature ova. Dominant lethal 
crease in mutation rate in successive 

of eggs (between oocytes and mature ova) than did either the 
mosorne losses or sex-linked recessive lethals. 

recessive lethals, it appeared that radia- 
r would fall to the so-called spontaneous 

uitflies which have received a dose 
a larger number of sex-linked recessive 

&mutations. This number will be less if the female is not mated 
3;ntil some time after irradiation. 

It ~ f & s  found that the fecundity of animals treated at all stages was 
iff erent mutation rates, which 

even when carrying a heavy 

dy, effects of radiation on the 
ly differentiated from the genetics 

way at the Oak Ridge National 
bbratorg and in part at Iowa State College essentially fit the first 
Mcation. The Argonne National Laboratory genetic studies in 
3 gamma ray toxicity program are concerned with the role of genetic 

ituents in controlling the radiation response. 
the Argonne experiments four inbred strains of mice and their 

$rids are being tested with single and repeated gamma ray exposure. 
The most obvious observation to date has been that the LD 50/30 
mount of radiation required to cause 50 percent of a population to die 

30 days) varies from strain to strain in such a way as to indicate 
*& there are factors in the genetic constitution that enable certain 
&of mice to resist radiation better than others. 
, There appears to be a single factor in radiation sensitivity, as eVi- 

by a consistent positive correlation between the response to a 
%ledose of radiation measured by LD 50/30, and the responses to 

a d d  ecoloz 

tiosensi tiri f>* 
ent stages of 
3, it is news- 
ations is in- 
e magnitude 
were under- 
his effect in 
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continuing irradiation measured by the averwe dose a c c ~ d  
populations irradiated for the duration of life. 

However, a single sensitivity factor cannot g$ve an ad 
scription of strain and sex differences for there are changes iQ 
rank order of sensitivity between strains and betFeen sexes 
strain at different daily doses over the range from 200 -to 12 roentp,, 
( r )  per day. @net;< factors in sensitivity. 

a t 4  by 

q‘ak dk- 

This implies the existence of several independent 

Studies of Radiation ToZerunce 

Although many studies of radiation tolerance have been mmpleted 
since the Nation’s atomic energy program mas ifitiated, a need cog 

bate tinues to exist for data that will provide a good quantitative 
of the amount of ionizing radiation that human beings cm 

At Argonne National Laboratory, research has been under Rag on 

Plant the effects of different penetrating radiations on animal and 
systems to help predict the effects of radiation exposum in 
Studies produced curves of survival among animal Populations after 
the experimental animals mere exposed to pure fast-neutron radiation 
and pure gamma rays. The mechanisms in animals of the effect of 
these two types of radiation apparently were somewhat different. 

Wlien the animals were exposed to fission (fast) neutrons, a artah 
total amount of neutron irradiation would produce the same sumiyd 
pattern even when the amount of irradiation given in a single daw 
was greatly reduced. I n  fact, for a given total exposure, the 
50/30 remained the same even when the rate of exposure was r e d u d  
by a factor of 16. This was not true for gamma rays. Decre% 
the dose rate of gamma radiation by a factor of 16 increased bF 40 
percent the amount of radiation required to produce the LD b o p  
dosage. The number of survivors also increased when the g m  
ray dose rate mas lowered. 

An important result from the study was the observation that in a 
range of dose with neutron radiation, most deaths occurred ai& 
3 to 5 days after a lethal irradiation; while with cobalt 60 gamma 
rays, most of the deaths did not occur until 12 to 15 days afteY 
irradiation. 

A very basic observation was made in this study. The effects of one 
type of radiation supplemented the effects of the other type, that is 
at  certain gamma ray dose levels the addition of an equivalent dose Qf 
neutron radiation resulted in a death rate predictable in most CSS 

from known LD 50/30 values. m i e n  the gamma component of the 
mixed radiation was reduced below these levels, the additive effect 
weakened somewhat. Tl& departure from additivity was esllibitd 
only for dea th  occurring during the early period after ~ P O ~ ~  

mall groups 
The pmme 

a so-called 16 
, r a ~ ~ s  and ce 
The high le1 
curies respec1 

ken in operf 
m-j room difl 
about 7 curie! 

Through p 
it is possible 
ranging fron 
hour. A tot 
does-rates at 

In one proc 
patterns are 
split - dose ; a1 

In the basc 
6,000 mice IT 
200,OOO T per 
tions are entr 
the radiation 
is hoped to 
Population c 
Observable ef 
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&,e nijith day. After the twelfth day the probability of death 
letely predictable on an additive basis, even with the gamma 

with mixtures of neutron and gamma radiations at sublethal $'is being continued to determine the very important question of 
tive effect of niixtures of these radiations in producing such 
fleets as tumor incidence, cataract formation, and shortening 

tudies of toxicity from acute neutron exposure have been 
;q$eted and present work a t  Argonne emphasizes the chronic 

of neutron and gamma radiations. With completion of the 
e Cp-5 reactor, one face of which was modified and reserved 

* *  experimentation, it became possible to irradiate experi- 
animals in a much wider range of neutron fluxes than was 

@ G~oudy available. An additional feature was that the neutron 
+ty mas more uniform throughout the field. With this improve- 

& large number of animals can receive approximately equal 
3@4 fast neutrons in contrast to earlier experiments where only 
4 p u p s  could receive uniform exposure at a time. 
ne gamma radiatioii facility consists of two underground rooms- 
*called low level room, and a high level room-with concrete 

a;h and ceilings and interior dimensions of 18 by 25 by 25 feet. 
r9efigh level room contains two cobalt 60 sources-l,000 and 100 
-je respectively-each of which can be preselected and raised to  a 
determined height by remote control mechanisms. This room has 

in operation for approximately 2 years. The low level gamma 
:~roorn differs only in the strength of the cobalt 60 source which is 
ht 7 curies. 
Through proper selection of the source and placement of animals, 

b is possible to irradiate whole populations of animals a t  dose-rates 
aging from less than 1 roentgen per day to 10,000 roentgen per 
91. A total population of animals can be irradiated at different 
*rates a t  one time under identical environmental conditions. 
In one program of gamma irradiation studies, three basic radiation 
;;terns are being observed : base-line duration-of -life exposures ; 
it-dose ; and single-dose exposures. 
In the base-line duration-of -1if e exposures, approximately 5,000 to 

mice will be used. Thirty-two dose-rates ranging from 6 to 
4 0 0  r per day are being used and from 2 to 15 independent replica- 
'2; are entered at each dose level. The interest lies in establishing 
&.radiation dose that will cause a given response. From this study it, 

to determine the maximum amount of radiation which a 
Wlation can receive on a continuing basis without suffering an 

It is expected that 

&' 

&' 
~ .coraP 

reduced. 

3 d y  ts of sublethal doses of neutron radiation and the relative biological 

effect that is statistically significant. 
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obsel.v;I\,]6. tile tests may determine the base-line for effects such as 
changes in the blood or blood systeins, tunlor incide1lw, alld 
changes. The study \Till also proi7ide detailed analysis of the criti . LIP 

-$ ' 
(1, 1 regions wherc dose rate sharply changes surviral patterns. 

One feature observed after radiation exposure is an apparent 
logical aging of the anhial. 
and female animals are being used to coinpare the response 
sex to clarify the processes of aging wit11 accumulated radiatioll 
jury. Compared with man, the age groups studied represent tit 
young, mature, and middle-aged adult. 

EIistological (tissue), CfiogiCal (cell) , and histochemical studis 
are being done on all animals undergoing colltinuous expos 

ti, gamma radiation. Classification and quantitative evaluation of ~~~ 

011 the and tissue changes are being made with particular emphasis 
intestines, the testes, and the liver. 
In the small intestine, the crypt cells are severely damaged at 

dosage levels above 43 roentgen per day. The damage reaches a 
in the first 3 to  5 days following the beginning of exposure. Pt cells that survive this initial period apparently can give rise 
suEcient mucosal cells to  maintain the epithelial lining and after $, 
days, repair of the intestinal lining is essentially complete and cell 
multiplication indices are approaching normal. 

In  the testes approximately all elements are gradually depleted to 
the point of their complete elimination a t  all dose levels studied. d4t 
any given daily dose the rate of elimination is proportional to the 
duration of the exposure. There is no evidence of recovery. 

I n  the liver little histological or cytological change occurred but 
histochemical studies revealed a drastic reduction in glycogen content 

I n  blood studies the reticulocytes (young blood cells) shoKed per. 
haps the most interesting results. There was an abrupt fall to B 
minimum quantity within 3 days after irradiation at all lerels ex- 
amined, followed by a rise that appeared even after the highest dail? 
radiation dosage levels (56 roentgen per day) and the level did not fali 
again until near the end of life. High reticulocyte levels c0exi-d 
with a low red-blood corpuscle count and the phenomenon is not a€- 
counted for. Possibilities are that radiation increases the maturstiofi 
time of the reticulocytes, that it decreases the life span of the reti- 
culocyte, or that it causes some fraction of the young red blood COT, 
puscle population to suffer heavy mortality. 

phFSi, I n  all the studies mentioned ab 
Ope, nlale ' 

of eiiri, 

E 

Radiation Dosimetry 

Oak Ridge National Laboratory has dendoped various rnethd 
of measuring the dose due to fast neutrons which make possible 8 

i t  has been 
forD in@ cells 
cUrvival of 3 

cells will tral 
@d other sit€ 

it a h  

Recent imr 
demonstrated 
dream of an 
blood-formin 
they may mu 
the irradiatic 

It was shoi 
easily identif 
of a mouse fi 
blood- f ormin 
also showed t 
Rith rat bone 
that showed t 

At Oak R 
few months 1 
duced f unctic 
logic techniqi 
that type of 1 
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diated mouse 
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tion of the neutron dose in the presence even of high in- 

thods use a proportional counter applicable to geueral 
itoring and laboratory studies, and a series of threshold 
ecially for measurements of neutron dose from nuclear 

hold detector method was used in Operation 
the Nevada weapons tests of 1955, to determine neutron 

ose as a function of distance from the various types of 

has been known for several years that an injection of living blood- 
* cr cells taken from the bone marrow or spleen mould enable 

irradiated animal that otherwise would die. Much 
n presented which demonstrates that blood-forming 

&mill transplant and grow when placed in the abdominal cavity 
k0fier sites of an irradiated or normal animal. In the irradiated 

it also was shown that blood-forming cells from another spe- 
aould transplant and grow for a t  least limited periods of time. 

ent important experiments from a number of laboratories have 
trated that when blood-forming cells are injected into the blood 

adiated animal, they go to the irradiated animal's 
ing organs (bone marrow, spleen, lymph nodes) where 

multiply and replace the blood-forming cells destroyed by 

by scientists in England, using a strain of mice with 
40 identifiable chromosomes, that the spleen blood-f orming cells 

&'mouse from this strain, after intravenous injection, went to the 
rming organs of the irradiated mouse. The English workers 

t the irradiated mouse that was injected intravenously 
rat bone marrow cells subsequently developed bone marrow cells 

At Oak Ridge National Laboratory experiments during the past 
onths have shown that the new transplanted bone marrow pro- 
functioning blood cells. It was demonstrated with immuno- 

that bone marrow cells from one type of rat  produced 
blood cell alien injected into another type of rat that 
ted. Using an immunologic technique, Oak Ridge 

homed that rat bone marrow injected intravenously into an irra- 
mouse subsequentlyv caused the mouse to have only rat red-blood 

at showed the rat type and number of chromosomes. 
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NATIONAL A ~ G B D E J I P  O F  SCIENCES RADIATIOh- STUD- 

The initial report of a study by the h’ational Academy of Sciellcc:, 
56,. “The Biological Effects of Atomic Radiation” was issued in ;Tune Ig 

The study, financially supported by a grant from the Rockefeller poun 
dation, was begun last year by a group of distinguished scientists Rill, 
undertook to make initial findings and recommendations on the effect 
of radiation on human beings and their environment based on analyh 
of accumulated data in the areas of genetics, pathology, waste &sposal 
and dispersal, oceanography and fisheries, meteorolo$g, and 
ture and food supplies. 

The Commission cooperated Kith the National Academy by pro 
viding data resulting from the extensive research programs which a, 
Commission has sponsored on the biologic effects of nuclear radiation 

A major part of the research upon which the report was based 
conducted under Commission sponsorship. mg the report careful study, and will continue to assist the Academy, 

I n  a statement issued when the report was made public, the aab- 
man of the Commission said that the Academy study ‘‘represents a 
public service of major importance,” and congratulated the AcademT 
and the distinguished scientists who participated in its findings for 
the issuance of “a constructive and independent study.” 

The Foreword of the Academy report states that “the use of atomir 
energy is perhaps one of the few major technological developments of 
the past 50 years in which careful consideration of the relationship of a 
new technology to the needs and welfare of human beings has kept pan 
with its development. Almost from the very beginning of the &T,. 

of the Manhattan Project [the wartime atomic energy agency] care& 
attention has been given to the biological and medical aspects of the 
subject. By contrast, the automobile industry revolutionized our pat. 
tern of living and working, but we are only now beginning to appreciate 
the problems of safety, urban congestion, nervous tension, and atmos 
pheric pollution which have accompanied its development. In the 
same way, the development of the aircraft industry outran our know 
ledge of how to meet the environmental needs of the human being it 
intended to transport through the skies.” 

The following statement was among the major conclusions of the 
report : 

“Thus far, except for some tragic accidents affecting small n u m b  
of people, the biologic damage from peacetime activities (inclu- 
the testing of atomic weapons) has been essentially negligible. Fur- 
thermore, it appears that radiation problems, if they are met intdi-  

The Commission is gip’ 

- - 

See p. 92, Eighteenth Semiannual Report (January-July 1955). 
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and vigilantly, need not stand in the way of the large-scale 
9 merit of atomic energy. The continuing need for intelligence ,tlT 

#qeJ!Kilance cannot be too strongly emplmsized, however:' 
-1 $1, 9 

WASTE DISPOSAL RESEARCH 

reduction of large volumes of liquid radioactive Tastes as 
of the operation of reactors and chemical processing 

fl ~ ~ h e s  posed challenging economic and radiological problems since 

any years a t  the Hanford Works, Richland, Wash., large 
les of liquid wastes of low level radioactivity, such as contami- 

<&ID dreactor-cooling waters, have been disposed of to the ground or to 
ai Ctlumbia Eiver under controlled conditions. Highly radioactive 
$ &ions of fission products from the separations plants have been 

in large underground steel tanks for eventual reworking, or for 
Ding of radioactivity through decay that would permit safe w 

&?!e tQ 
the aspect of the problem studied under the Commission's bio- 

research program was the movement of radioactive elements 
vh the soil into ground vater, and with the ground water toward so% 

-,%ts of possible use. Laboratory and field investigation in the earth 
~:;.nNs >L has clarified the behavior of the most significant isotopes and 

shorn that, through ion exchange, soils can remove the more 
ardous materials. Isotopes of low exchangability were found gen- 
df to be those of shorter half-life or of lower abundance. 
rieHanf01-d area generally has several hundreds of feet of dry soil 
%above the water table, and this in turn lies above highly im- 
meable basaltic lava flows thousands of feet thick. While the 
Jreclay fraction of the soils is small, conditions were found to be 
rb l j  conducive to the removal from solution of cesium 137, stron- 
a 90, rare earths, plutonium and uranium-the more significant 
iTminants in the wastes. Ruthenium 106 (12-month half-life) was 
3e adsorbed but is of less concern due to the estimated times it takes 
m d  water from disposal points to  reach the river. 
I somevhat similar problem has been the return of reactor cooling 
rer directly to the Columbia River. In  passing through the reactor 
mter becomes contaminated by the radioactivation of residual or 

impurities, or by introduction of radioactive materials from 
reactor fuel or water tubes. Most isotopes so produced decay 
'Q the short hold-up period before the water is released to the 
er!but certain ones persist, such as sodium 24, manganese 56, arsenic 
toper 64, phosphorus 32, calcium 45, strontium 89 and 90, barium 

p d U C @  

aning of the industry. 

5 

the environment. 
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140, zinc 65, iron 59? chromium 51, and rare earths. HOWevep, t l , ,  
studies hare established that coiit amination of -nater a t  Points 

Cf domestic Fatter intake below Hallford has averaged less than 2 pepcelit 
of the limit set by the U. S. Bureau of Standards Ha11db~'l; 52. 
tensive analysis work on the reactor effluents before and after dilutioi 
by the river have produced these findings-and also have led to ti,p 

development of unique sampling methods, refined analytical tech 
niques, and automatic monitoring equipment. 

A major objective of the waste disposal program at Oak ~ i + ~  
National Laboratory is to develop and evaluate methods for 
disposal into the ground of high level radioactive wastes. First Rork 
was on fixation of typical reactor process wastes into ceramic ma% 
of earth materials, and fluxes admixed with the wastes. The stuae 
now have been extended to include pilot scale experiments using fie]; 
pits for disposal. Solid clinkers containing the essential waste con- 
stituents are formed by prolonged heating a t  high temperatures of ae 
waste-flux admixtures after they are placed in the pits. Concurreet 
studies determine the heating requirements, uniformity of the ermie 
mass, adequate fixation of the radionuclides in the clinker, evolution 
of aerosols during heating, and methods for preventing excesire 
dispersion of waste materials into the surrounding air, water or s ~ i f  

Studies have continued on surface pits excavated in the Conmaw 
shale formation and used for disposing of intermediate level radicr 
chemical liquid wastes from Oak Ridge. The geologic and hydr&EiC 
conditions in the waste pit area have been defined more cornplekly. 
Field investigations in progress, and related laboratory studies, & 
designed to determine more definitely : (1) the volume of liquid T- 
seeping into the shale, (2) the retention of radionuclides in the mil 
formations, (3) the pattern of the underground flow of chemim1 
wastes in comparison with the flow of ground water, and, (4 )  if re 
quired, practical means for minimizing the seepage of wastes from 
the pits into the shale. 

Increased and more specific studies are being made to determine the 
dispersion of waste constituents to the environment and the potentid 
hazard to human, plant and animal life. Dispersion of wastes k 
ground water, surface mater, and the soil is being estimated by (11 
test wells; (2) stream gaging; (3) radiation measurements; and I d 1  
sampling and analyses of water and soils. Current studis of tk 
ecological aspects include (I)  laboratory investigations of the ~ f f g r r  
of radiation on specific soil organisms and animals; (2) uptake Of 
radionuclides by soil organisms and vegetation ; and (3) preliminaq 
field studies on the long-term biological effects of wastes released inti' 
the soil. 
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SAFETY PRECAUTIOKS AT WEAPONS TESTS 

Operation Redwing test series at the Enivetok Proring 
the Pacific, elaborate precautions are being taken to pro- 
and assure safety. A danger area of some 375,000 square 
iles, roughly rectangular in shape? was blocked out and 
s broadcast more than 2 inoiitlis in admnce of the tests. 
danger zone, there viere no inhabited lands-no installa- 
for some test facilities. Regular air and sea searches of 
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dana ger area were carried out. As reported by news observers, 
the Cherokee shot, a Japanese fishing craft was found on the 9 

$@- .meter of the area and escorted to safe regions. 
$fl ~ 

er zone, was selection of a weather condition which mas not 
4 d& favorable for a shot but which would assure that the radioactive 
5& would come within the danger zone. Special studies of 
id meather, and methods of forecasting, were worked out for 

SP 
purpose. 

In addition, in areas outside the danger zone, arrangements were 
do for emergency evacuation of island inhabitants should this 

necessary, due to shift in winds or some other unforeseeable 
N e n c e .  After a detonation, the fall-out was monitored by plane 

tracking the radioactive cloud, and by radiological experts 
#coned on peripheral inhabited islands, and at stations of the 
rpstber reporting network. Fall-out also was monitored throughout 
5 aorld. 

jn the United States itself, 39 monitoring stations are located in 
&OUS cities across the country. Twenty-seven of these stations have 
mset up by the U. S. Public Health Service and 12 stations by 
% Atomic Energy Commission. Samples collected by these stations 
ge forwarded to the Commission’s Health and Safety Laboratory in 
Im Pork for immediate analysis and evaluation. At approximately 
F locations throughout the world, in addition to the stations in the 
Cnited States, monitoring stations are also set up, 

-S. program to make measurement of radioactivity in sea water and 
;marine organisms is being conducted in the Pacific. Readings of 
+dioactivity in the surface mater are taken and ra te r  samples arc 
3kcted at various depths below the surface. Plankton and fish are 
d p d  for possible radioactivity. After the test series, marine sur- 
isfs 1141 continue and will extend as far westward as radioactivity is 
&&table. In  addition, land and marine biological surveys mill be 
=ducted on Eniwetok and Bikini Atolls and in the lagoons. 
Further details on safety arrangements are described in Appendix 

’-a background paper issued to observers during Operation Redwing. 

major safety precaution, aside from blocking out and patrollilig 
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CIVIL DEFENSE ACTIVITIES 

During the first half of 1956, there was an increasing tenlpo ~~ 

interchange of information with, and assistance to, the Federal Q., 
Defense Administration, by the Atomic E n e r a  Conlnlission, 

Participation in Nuclear Tests 

The extensive participation of the Federal Civil Defense A b -  1nis 
tration, and of other Federal agencies and industrial organizations in 
Operation Teapot through Federal Civil Defense Administratior, 
sponsorship was described on pp. 81-83 in the Eighteenth Semiamual 
Report (January-June 1955). Joint planning for further Civil Ef- 
fects Tests on an even broader scale is under way and preliminan 
conferences have been held a t  Washington and at  Federal Civil &- 
fense Administration headquarters in Battle Creek, Xch., between 
representatives of the Commission, FCDA, and other interested agen- 
cies. The final Civil Effects reports of Operation Teapot are bein. e 
issued with emphasis placed on elimination, or segregation, of classified 
material, so that a large mass of information on the civil effects of 
nuclear detonations can be released, not only to civil defense Organiza- 
tions, but also t.0 the general public. 

Distribution of these reports already is under way ; the majority of 

the final reports will be completely unclassified. The preliminan 
reports which they supersede mere widely distributed. 

Arrangements were made for an FCDA representative to be assigned 
to the Joint Task Force staff througout Operation Redwing at the 
Eniwetok Proving Ground this year to keep FCDA currently in. 
formed of test developments pertinent to civil defense planning. This 
follows previous practice except that, in the current operation, the 
FCDA representative is not an observer, but is assigned directlj to 
the Scientific Task Group of the Joint Task Force. 

I n  addition 17 FCDA-designated special observers viewed tm 
cletonations of Operation Redwing at the invitation of the Comniis- 
sion and the Department of Defense. 

Technical Assistance 

The Commission is expanding its scientific and technical assistance 
by adding consultant services to assist in civil defense matters. The 
Health and Safety Laboratory, New York Operations Office, is helping 
FCDA develop specifications and procure equipment for aerial x ~ ~ n i -  
toring of radiation. The feasibility of the technique was demonstrated 
during Operation ARRIE, conducted at the Nevada Test Site in O ~ Q -  
ber 1955 for FCDA-sponsored personnel, 

~3 The regulati 
See p. 35, Ni 

=The cornmiti 
Ahmos, N. Mex. 
Berkeley, Calif. 
Qarence E. Lar 
UVin Weinberg) 
wetor,  Securit 
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60 sources were lent to civil defense organizations of the 
of New Jersey, Maryland, Delavare and 73Tashington, and the 

9'" Tacoma, Wash., for civil def eiise demolistration and training of 
= Y . p e S 9  4f upon endorsement by the FCDS. A4 larger, %curie cobalt 

jlas been made available to the State of Georgia for radiation 
t' = #tion in strument calibration. Sources and dosimeters were lent to 
9 N%tional Headquarters and Region IT.' for use in instructor 
ding courses. 
* Eli&) * ility of several FCDA4 Headquarters and regional radiological 
4$" ce personnel to receive and use radioactive sources was established. 

fab3lt 

fp 

e. 

8 of Y7'he Efec ts  of Atomic Weapons" 

.;~b$ Effects of Atomic Weapons,'' published jointly by the Com- 
md the Department of Defense in June 1950 as a definitive 

-dbok is currently undergoing revision to  include the latest h o w l -  
of weapons effects gathered by experiment and observation in 

bntory work and test series since preparation of the first issue of 
;rbnndbook. Publication is scheduled for early 195'7 under the title 
-5 eggb of Nuclear Weapons." 

* 
+ir 

+ 

Security 
the last 6 months, the Atomic Energy Commission revised 
ria and administrative review procedures for determining 

&gibility for security clearance of persons in the atomic energy 
or entering it. The Commission announced the revision 

lo? 1956, and published the regulation that same day in the 
Register, to take effect immediately.z8 The last revision, 

took place in 1950,29 extended to prospective employees the right 
ing which previously had been limited to employees. 
years of experience in the field of personnel security clear- 

and the recommendations of representatives of the scientific 
ity contributed to the current revision. I n  January 1955, at 

erence of the directors of eight Commisson laboratories, it vas  
ended that a committee 30 of scientific, legal, and security per- 

tion is printed in Appendix 7. 
, Ninth Semiannual Report (July-December 1950). 

muittee included Dr. Norria E. Bradbury, Los Alamos Scientific Laboratory, Los 
Mex. : Dr. Ernest 0. Lawrence, University of California Radiation Laboratory, 

r calff.: Dr. Walter H. Zinn, Argonne National Laborator, Lemont, Ill.; Dr. 
E. tarson, Oak Ridge National Laboratory, Oak Ridge, Tenn. (succeeded by Dr. 

Reinberg) ; William Mitchell, General Counsel of the Commission ; John A. Waters, 
ecuritp Division of the Commission. 
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sonnel be established to assist the Commission in revising the per, r,. 
ne1 security standards and procedures. 

The revised review procedures and criteria apply to elnployees 
8b:i applicants for cinployment with the Commission, its ~olltractop2, 

agents, licensees, holders of access permits, and other persons as d%. 
jgnated by the General Manager, concerning whom questions of eli 
b i l iv  for clearance have arisen. The new regulatioll also e s t a ~ ] i d t ~  
standards under which reconsideration would be permitted for ~ , ,  - c t q . ,  

in which clearances previously had been granted or denied, 
The policy in this field, as given in the reflations, declares : 
“It is the policy of the Atomic Enerm Commission to carry out itI 
responsibility for the security of the atomic energy program 
manner consistent with traditional American concepts of jutje 
To this end, the Commission has established criteria for &termin;, 
eligibility for security clearance and will afford those in&tidug 
described in paragraph 4.2 [of the regulation] the opportunity rc,; 
administrative review of questions concerning their eligibility for 
security clearance.” 
There are four main differences between the new regulation and tb 

QO 

ha 

previous standards and procedures : 
1. The previous section on “Criteria for Determining EligibiliQ fop 

Security Clearance” has been clarified by the new replati; 
particularly in the area of associations. 

2. The new regulation provides for appointment to hearing bods  
of counsel whose function will be to develop all information, fgr. 

orable and unfavorable, bearing upon an individual’s eligibfib 
for clearance. 

3. The new regulation recognizes the use of informal inter vie^^^ 
determine, where possible, the eligibility of an individual fm 
security clearance. 

4. The new regulation provides that when a hearing board deter- 
mines the presence of a witness is important to the resolution of 
material issues, the board shall request the appropriate Chmk 
sion officials to arrange, if possible, for the witness to appear. tad 
be subject to examination and cross-examination. If such a h- 

e ness is unavailable, his unavailability and the reasons theref* 
will be considered by the hearing board in making its determb 
tion. Because of the confidential nature of sources of some infop 
mation, confrontation of witnesses may not always be p d b k  
I n  such cases, the hearing board may request the C o d & o n t k  
arrange for such a witness to testify privately and be subject 
questioning by the board. 

,.radurd Sa5 
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Nuclear Materials Management 
& 

!- . Fo of policy on management of nuclear materials to ascertain 
c,langes were necessary in view of the increased volume and 
Atomic Energy Commission activities was completed during 
ting period. The conclusion reached was that the basic 

sound and generally appropriate to the source and special 
rials controlled. 

@ittee was formed 31 to evaluate a series of uranium isotopic 
for suitability as reference material in determining quan- A @  

d o n ,  its contractors, and licensees. The committee, reviewed 
tific data supporting the stated uranium and uranium 235 con- 

of the standards, and will make recommendations to the E@ 

& .  

dflS ,fmaterials transferred, and on inventory, for use by the Com- 

.&&on. 
;ancurrently with the review by the Uranium Isotopic Standards 

.&ittee, a study group was formed to consider the broader question 
j ~ v  k t  to provide all standard reference materials and standard 
wments methods needed in atomic energy activities. The Na- 

Bureau of Standards, Department of Commerce, stated that it 
E F ~ g  to distribute standards and to participate in the develop- 
Bt and certification of standard materials. The Atomic Energy 
&ion will continue for a few years to handle the major portion 

- 

activities. 

sucal Meeting on Materials Management 

ipproximately 115 contractor and Commission personnel met in 
shgton during the week of May 7, 1956, to discuss materials 
xgement. Joint sessions were held on policy, auditing and ac- 
nhg, chemical and physical measurements, and mathematical 
ktics. Some 43 papers mere presented. 

Inspect ion 
- b m i c  Energy Commission is engaged in formulating policies 
Procedures for the review and inspection of direct activities, and 
E of contractors, licensees, and permit holders. A number of in- 
ee Appendix 2. 
- 

,~-, -~  ,~ - -, __ t.5 
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spections and appraisals was accomplished under this program d WI12 
the reporting period. Plans have been dereloped for  COordinati1 . r f  

inspection programs related to foreign activities. 

Znspection of Licensees 

A statement of policy was approTed durillg this reporting period I r  

govern inspection of all licensee activities. It provides that dire,,i 
employees of the Commission conduct inspections assisted, whet., 
necessary, by technical consultants. 

Initial guidance has been established for ins1)ection proc2dureq If? 
assure uniformity and adequacy of inspections which will deter&$ 
whether or not byproduct and source material licensees are Operatil,, 
in accordance with license provisions and Commissioll rules and re& 
lations. These inspections have been assigned to field offices. 

Inspections of facilities, such as the research reactors located at 
Armour Research Foundation of Illinois Institute of 
Battelle Ikfemorial Institute, Pennsylvania State University, and ~ , r  

University of Michigan, have been made to ascertain compliance Kiti, 
(I) provisions of the license or construction permit and (2) approvcfy 
operating procedures a t  the time of start-up and subsequent 

When inspectors visit licensee facilities, State officials are inyitaf 
to attend, and many from State inspection services are accompangin: 
Commission inspectors reviewing byproduct licensee activities. 

Inspecticn of Commission Ofices and Contmctors 

Criteria and standards were established for the development of field 
office inspection programs which will produce adequate appraisals of 
contractor performance. Reviews were made of audit, inspection. and 
appraisal activities within the Commission, and of special problems 
arising in connection with these activities. A study of basic polick 
covering the accountability for source and special nuclear material was 
completed. 

Construction and Supply 
Construction Program 

During the fiscal year ended June 30, 1956, costs incurred by the 
Commission for new plant and equipment were estimated to be about 
$295 million. This represented a decrease of 66 percent from 
million during the previous fiscal year. As of June 30, 1956, the 
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capital investment in atomic energy facilities had risen to 

(r the hca l  year, with monthly construction costs ranging be- 
542 and $28 million. Incurred costs during the last 6 months 

ted to $135 million, compared with $160 million in the 6 months 
December 31, 1955. It is expected that the present level of 

dPd Eill continue during the next 6-month period. 
@ con@' uction programs currently under way include feed materials 

es at St. Louis, Mo., at Fernald, Ohio, Portsmouth, Ohio, and 
Ky. ; production facilities at Hanford, Wash., and Sa- 

* River, S. c . ;  and expansion of weapons fabrication facili- 
t ~ o c k y  Flats, Colo. Work also is under way on major new 6 8  

&&ties at various installations for the reactor development and 
&F ,ical research programs. 

billion, before depreciation reserves. 
of coixkruction activity remained essentially constant 

2& 
+ n f  

*tity 

@gh 

-;rpal of Contaminated Scrap 

gle Commission recently changed its regulations to permit limited 
%m. of ferrous metal scrap, the surface of which has been contami- 
*- # €  -td by * uranium and which exceeds criteria normally applicable for 
.hbn activity. Sales are subject to careful measures of health protec- 
fJ-p -dd and are limited to 10 tons by any one operations office during a 
Fday period. 

$s change resulted from continuing efforts to provide for the 
: vsal of lightly contaminated materials without adverse effects on 
-+ljc I a4 health or industry. 

*: 

+ti$ Rates and Classification - ,  

Segotiations with eastern, southern, and western rail carriers re- 
kted in obtaining the same reduced basis of freight rates on am- 
rzition, explosives, and ordnance (approximately 55 percent of the 
=class rate), as recently made effective for the Department of De- 
&*. This provides rates 10 percent below those previously avail- 
3 e  to the Commission. 

The rail classification committees have reported a need to estab- 
-4 specific item descriptions and ratings for carload and less-than- 
 load shipment of radioactive materials. The current lack of classi- 
&tion descriptions and ratings is frequently a problem in resolving 
*l die carriers a reasonable basis for charges. 



122 

4 

MAJOR ACTIT'ITIES 

duetian Sales 

Good results from auction sales bare continued. Gross retUE1,, 

struction machinery and materials at Oak Ridge, Tenn., and Hanfapd 
Wasli., during the last 6 months were 29.1 percent and 38.3 percent: 
respectively, of the original cost of the property. During the last 
28 months, 16 auctions were held at seven locations; sales of prop 
which cost approximately $33.2 million brought gross returns of "E- 

proximately $8.5 million, or 25.6 percent of original cost. 

from sales of surplus personal property which included used con. 

ert1 

Awards to F i m  in Disaster Areas 

Pursuant to a request from the President, the Office of Defense nr,. 
bilization in August 1955 asked all Government agencies to submit re- 
ports on awards to firms located in the Northeastern flood disaster 
area. I n  January 1956, the reporting requirement was extended 
cover flood-damaged areas in the states of California, Oregon, Nevada 
and Washington. Effective March 7, 1956, ODhl terminated the re- 
quirement to report awards made to firms in the Northeastern area. 
On April 18, 1956, the requirement for reporting on awards in the 
West was terminated. 

From August 1955 to February 1956, the Commission and its cost. 
reimbursable contractors awarded over 15,000 contracts and pur&= 
orders totalling about $15.9 millions to firms located within the North. 
eastern area. Between January 13, 1956 and April 18, 1956, OTQ 

7,500 contracts totalling approximately $5.4 million were awarded to 
firms located in the Western flood-damaged areas. 

Small Business 

I n  a hearing before the Senate Small Business Committee's Sub 
committee on Government Procurement, Commission representatiw 
on March 29,1956, reviewed actions, policies, programs, and system of 
contract reporting, as designed to assure that a fair proportion of totd 
supplies and services are procured f roin small business concerns. 

Small business continued to receive n substantial portion of Corn- 
mission procurement dollars. Subcontracts going to small busins 
increased from $209.7 million or 26.7 percent of the $785.5 million totaf 
in the fiscal year ended June 30,1951, to $149.3 million or 46.9 percat 
of the $318.5 million total for three quarters of the fiscal year 19% 
From July 1, 1951 to March 31, 1956, Commission cost-reirnbursabje 
contractors awarded $1.132 billion or 39.7 percent of a total of Q2-V 
lii11ion to small business firms. Direct contract awards to small bus1- 
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million, or 3.2 percent 

s has been made during this period in the planning 
uity of operations of the Washington headquarters 

ons under emergency, disaster, and mobilization 
anuary an agency-wide exercise was held to test the 
ess of the headquarters and field emergency reloca- 

Mrs in preparation for Operation Alert 1956 to be conducted 

-:&&ssion participated actively in various mobilization readi- 
rograms of the Office of Defense Mobilization (ODM). Com- 

Bobilkation conditions and participated in inter-agency tests of 
d o n  #P representatives assisted in formulating ODM plans for  vary- 

1 
$e% PI- 

Community Operations 

ty Disposal at Oak Ridge and Richland 

1 major steps mere taken to carry out the Atomic Energy 
ty Act of 1955 which provides for disposing of Federally 

property in Oak Ridge, Tern., and Richland, Wash, 
ority regulations, published in the FederaZ Register February 15, 
Ud effective March 16, 1956, established priorities among pros- 

purchasers of residential and commercial property. (See reg- 
n in Appendix ? for details.) 
February 14 the President issued an executive order making the 
strator, Housing and Home Finance Agency, responsible under 

Act of 1955 for sale and financing. The Federal Housing Admin- 
completed, during the last 6 months, its appraisals of all real 
to be offered for sale at Oak Ridge and Richland. The 
and Home Finance Agency established a disposal office at 

Fsshington headquarters and disposal supervisory offices a t  Oak 
and Richland. The appraised value of each property offered 

posted in each community. The residents at Richland voiced ob- 
t k ~  to the appraisals at Richland. The HHFA Administrator 

a$ng making a finding of feasibility of sale at both Richland and 
Ridge pending consideration by the Subcommittee on Commu- 
ofthe Joint Committee on Atomic Energy, on questions raised 

3;h Richland residents. 
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A total of 115 of the 123 individual residential lots at 0 ak fiid,,,2 
leased by competitive bidding prior to passage of the Atomic E ~ ~ ~ ~ ~ , ~  
Community Sct, nom have been sold under the Act. Compleli,lf;. 
program started several yenrs ago, 38 church sites have been s(,l; 5 

Oak Ridge. The sale of church sites at Richland is continuin,. , 
c w ! f ;  .. 

a total of 14 sold to date. 
a‘ 

UCiZities and City Facilities, Oak Ridge and Richland 

The city councils at the communities were notified that tile cab. 
mission was prepared to discuss the transfer of utlhtles and municilrai 
installations to local organizations. 

The Richland City Council has established July 4, 1951 as 8 tenb. 
tive date for its incorporation, and the Richland school board 1@ 

indicated it may be able to accept transfer of school facilities at abnt 
the same time. Negotiations mere undertaken with the & f e t h ~ ,  
Board of Hospitals and Homes to transfer Kadlec Hospital at  ~ i ~ ~ -  
land to the Board some time in September 1956. More than thmL 
fourths of the Richland residents’ vote mas for transfer of the hospih: 
to the Methodist Board. 

The Richland Council also polled the residents on whether or not ~ 

natural gas distribution system should be brought into the comunjtr 
and, if the vote were affirmative, whether the franchise should & 
awarded by the Commission or handled later by the new city govern. 
ment; An overwhelming majority of those voting favored  brine^ 
in natural gas, and a smaller majority preferred that the GOverm& 
award a contract. 

A permanent assignment of 450 housing units at Richland has beer: 
offered to the Sixth Army, which indicated an interest in purchasinc 
or controlling the occupancy of these units for use of militaq p[- 
sonnel. 

The Oak Ridge Planning Commission retained consultants to de 
velop a zoning ordinance and subdivision regulations, and the Tow 
Council took on consultants on municipal affairs. No time schedule 
for the incorporation of Oak Ridge has been established. 

. . .  

‘-I 

Construction. at Los Alamos 

At LOS Alamos, plans have been completed for construction of 2% 
housing units to complete the replacement of temporary, substandad 
housing. This nil1 bring to 442 the total of new units, 587 t e r n p a ?  
units have been demolished. 

A land development study is under way to determine the feasibaiV 
of selling 13nd for private construction at  Los Alamos. Public mer- 
ings are being held to seek views of Los ,4lamos residents. 
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Organization and Personnel 
. a~ persomeZ ckan,_oes during the last  6 months include con- 

. by the Senate on January 27, 195G, of the appointment of 
hStio>nergy Commissioner Harold S. Vance, who had served =@ii recess appointment since October 1955. 
Gde'jUne 4,1956, Commissioner TVillarli F. Libby was renominated 

ident Eisenhower for a 5-year term and was confirmed by the 
- Pes 2 June 19, 1956. Dr. Libby was first appointed in 1954 to fill @de 

-n,Gpired term. 
her- E. Hollingsworth, formerly Assistant Director, Division of 
uction, was appointed Assistant General Rianager for Adminis- 

replacing James L. Kelehan, who resigned to enter private 
*justrS* 
j p d  F. Foster, formerly Special Assistant to  the General Manager 
GGson), was appointed Assistant General Manager for Interna- 

F. LaPlante, formerly Assistant Director for Washington 
aan 
BrY a* 

3reS Security Operations, Division of Security, was appointed Special 
isistxnt to the General Manager (Congressional Relations), eff ec- 
:re *ipril 9, 1956, replacing William C. Wampler. 
c. D. W. Thornton, formerly Chief, Office of Operations Analysis 
;j Planning, Office of the General Manager, resigned to enter private 
dustry, and was succeeded by Paul C. Fine, Assistant to Commis- 
Oner John von Neumann, as ,4cting Director. 
illan E. Jones was appointed Manager, Grand Junction Operations 
$ice, effective February 1, 1956, replacing Sheldon P. Wimpfen. 

&C!Y 

i 

a1A4~tirities, and was succeeded by John L. RkGruder. 

irganization and Management 

The Commission's Operations Office at Albuquerque, N. Mex., has 
bn redesignated as the Albuquerque Operations Office ( ALOO) . 
ormerly known as the Santa Fe  Operations Office, ALOO administers 
substantial portion of the weapons program under direct supervision 
i the Director of Military Application. The Area Offices of Los 
hnos, N. Mex., Sandia, N. Dlex., Kansas City, Rlo., Rocky Flats, 
g~!o., Buffalo, N. Y., and South Albuquerque, report to the Albu- 
ierque Operations Office, of which Kenner F. Hertford is manager. 
The Commission has consolidated activities in foreign raw materials 

'murement in the Division of Raw Materials with its management 
:f the domestic ore program by transferring the position of Joint 

,. 

8 
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Secretary of the Combined Development -4gency from the Division 
of International Affairs to the Division of Raw kfaterials. 

The Division of Raw &Saterials has streamlined management of it, 
program in the Testern part of the United States. Jurisdiction ot,er 
exploration activities, previously carried out under the direct Super. 
vision of the Washington Headquarters through Branch Offices located 
the Grand Junction Operations Office, which is responsible also for 
mining activities. The small Plant City, Fla., Field Office was closed 
June 30,1956. 

Effective May 31,1956, an Office of Special Projects was established 
with responsibility for  Commission activities relative to disarmament 
and, as assigned, for handling special projects in the international 
nuclear program. The Division of International Affairs, of which 
John A. Hall is Director, remains responsible for handling mattel., 
related to the Agreements for Cooperation. Edward R. Gardner has 
been appointed Director, Office of Special Projecb, effective May 31, 
1956. 

Responsibility for analyzing and coordinating long-range plans for 
production and utilization of source and special nuclear materials, 
assigned to the Office of Operations Analysis on March 28,1956. ne 
name of the office was changed to the Office of Operations Analysis 
and Planning. 

The Commission has completed its review of problems identified br 
McKinsey and Co. of New York, in its management survey. ne 
McKinsey survey found that extensive effort had been directed toward 
improvement of arrangements for carrying out responsibilities in the 
civilian applications area under the Atomic Energy Act of 1954. 

Also completed was an extensive analysis of the use of advisorp 
boards and committees to assure that the Commission was complying 
with Section 161.a. of the Atomic Energy Act of 1954 in establish 
the groups and was using them effectively. The advisory nature of 
the functions of such boards and committees has been clearly estab- 
lished and assured by the provision of a Government official as full- 
time chairman in any case in which the subject matter of the commit- 
tee's consideration might be deemed to be susceptible to influence bJ 
private interests. Provision is made for periodic review of the need 
for continued advisory services and the scope of such services in vari- 
ous areas, as well as of the qualifications of members to serve the public 
objectives of the ,4tomic Energy ,4ct. 

a t  Denver, Colo., and Salt Lake City, Utah, has been transferred 0 

Com.mission Em, p lo y ment 

- v 

r: . - j l . . ~ ~ : ) . . ~ : , L - , ~  ./. -?,..,?- , membe& of its advisory committees and boards were reviemed in the 
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tile fact that growth in the peaceful uses of atomic energy is 
e nP,.,i11g the participation of priyate and industrid interests in 
$@>3 
I mam. Some procedural changes were adopted to  reinforce 
@, P*‘O&uiring that Commission consultants and members of ad- 
p7’’’ and boards to avoid coiiflicts between their private 
k@ 

.jiwent and selection of personnel. Improvements in procedure 
-i &@ed designed to help assure that fully qualified persons are 
@&le and selected for each opening. 

and their services to the Commission. 
d ’@ reheiisive review was made of policy and procedure on re- a CODP 

5 

ijic and Technical Manpower 
*& 

oe Commission made a comprehensive study covering all activities 
&h contribute to training scientists, engineers and technicians in 

eo* fields related to atomic energy. The study showed a need for 
dating and coordinating these activities and for gathering more @ 

@ %Ditive information concerning total United States’ potential 
* airements (see Education and Training). fl 

ne Commission approved establishment of the Enrico Fermi 
~ ~ u d  on a permanent basis. The award will be granted not oftener 
&a once each year, upon the recommendation of the General Advisory 
[ohittee, and with the approval of the President, for an especially 
mibrious contribution to the development, use, or control of atomic 
gqg. The award is authorized by Section 157.b. (3) of the Atomic 
bergg Act of 1954. The amount was fixed at  $50,000, which may be 
+en to a single individual or divided among two or more. 
On April 26,1956, the Enrico Fermi Award was granted for the f i s t  

he, the recipient being Dr. John von Neumann, now a member of the 
ltomic Energy Commission, for contribution to the theory, design, 
adconstruction of fast computers, and to the role of computers in 
hewcontrol and use of atomic energy. 
The Commission  ill hold an annual honor awards ceremony at 

dich appropriate recognition may be given to employees who have 
uformed especially meritorious service. Presentations to employees 
dl include (1) Distinguished Service Awards (2) Outstanding Serv- 
p h n d s  (3) unusual Superior Performance Awnrds and (4) awards 
or30 years or more of Federal service. 
b. Charles Kenneth Leith, an outstanding geologist and min- 

%$st of international reputation, served as a member of the Com- 
bed nnnelopment Agency from its inception in 1944 until April 
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1956. u p o n  his retirement, Dr. Leith was presented a Certificate (1 f 
Akppreciation signed by the Commissioners. 

Dr. Walter H. Zinn resigned effective June 30,1956 after Servinr, 0 11, 
years as Director of the Asgoline &honal LaboratorJ’. In rmmitic,,, 
of his achievements and 1eadeEhip as a scientist and a&&istratt,?, 
and in acknowledgment of his contribution to the atomic enero prrh 

t he  gram, Dr. Zinn was presented cz special commendation fr  
Commissioners. 

EmpZoyment awl Tumouer 

Direct employment by the Atomic Energy Conlmission increaq 
about 3 percent during the last 6 months to  total 6,349 in Ifarch 
The ratio of Commission employment to operating contractor emploi 
ment continued to decrease, however, and isL currently about one 
Federal employee to 14 contractor employees. 

The total number of employees separated from the Commission dur. 
ing the first three months of 1956 (1.1 pe,r hundred employees per 
month) declined about 20 percent from an.1.4 average for 19jj. ntF 
rate of resignations also declined (1.1 to 1.0) but a t  a lesser r a t h 3  
percent. The cliart (p. 130) contrasts the lox-er separation and hjgllFt 
resignation rates in Commission activities with Government-wide u* 
perience. Relatively greater stability in Commission employment 
because of program growth, probably contributes to the lower separa- 
tion rate, while the higher resignation rate is a consequence of 
factors : 

1. Quits among lower grade employees were nearly double tho% ie 
the middle and higher grades. Tenure of women generallj 
shorter and less stable than that of men. Since nearly half & 
Commission employees are in the lower grade jobs, which are filled 
predominantly by women, and because a larger proportion of 
women are employed by the Commission than by the Government 
as a whole, the effect of their typically higher turnover rate w 
more pronounced. 

2. Scientists and engineers in the middle and higher grades quit at 
rates higher than those of administrative and other professiomi 
employees but lower than that of women. The nation-wide short- 
age of scientific and engineering personnel promotes cornpetitis 
among all emploFers for their services. 

Contractor Employment 

Commission operating contractors’ employment showed a furthe’ 
gain in the first half of 1956, though the rate of increase has s lof fd  
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Tbe afay total of 80,204 comprised 40,067 in production activities, 
$341 in research and development work, and 6,796 in miscellaneous 
&ces. During the past 3 years, compared to  10 percent in research 
Ed development, employment in production activities has increased 
h u t  40 percent, as production facilities expanded at  Portsmouth, 
@,io; Savannah River, S. C. ; Paducah, Icy. ; Oak Ridge, Tenn. ; Han- 
$mi, Vash. ; Fernald, Ohio ; and St. Louis, Mo. 
Construction and design employment declined sharply during the 

:-fear period ended in September 1955 (from 73,400 to ;16,'700). A 
2bred decline to the May level of 11,777 occurred during the past 
r months. Currently, the greatest activity is a t  Eniwetok, Fernald, 
Ckk Ridge, St. Louis, Savannah River, and Hanford. 

Operating Contractor EmpZoyee Turnover 

In 1955, separations per 100 employees among operating contractors 
swage 1.3 per month, the same rate as in 1954. Turnover data pub- 
x e d  by the Bureau of Labor Statistics showed separation rates of 
16 per month for all inorganic chemical industries ; 1.2 for those deal- 
%~thproducts  of petroleum and coal; and 3.3 for all manufacturing 
a h t r  ies . 
Commission contractor separations include intracompany transfers . 

r1y 10 percent of separations) because such losses affect Federal 
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AEC & ALL FEDERAL GOVERNMENT TURNOVER RATES 
MONTHLY AVERAGES PER 100 EMPLOYEES r7-7 ACCESS IONS 
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A moderate movement of experienced employees between 
rs' private phnts  and Federal operations is desirable and 
t1ie Government and contractors. The rate at ~ h k h  
e been interchanged has declined during the past 2 years, 
ar the Commission program has gained more than it has 

actor hiring of nex employees dropped from a rate of 2.1 per 
to 1.9 in 1955. Accessions exceeded separations by 46 
ing the program's continued rapid growth. Contrac- 

es of turnover closely paralleled those of petroleum and chem- 
and the net gain contrasted with the 9 percent by which 

about 12 to 7. 

ions exceeded separations in all manufacturing industries. 

omic Energy Workers 

the past 2 years the rate of increase in earnings of Commis- 
rating contractor's production and other manual employees 

ded somewhat. These workers averaged $2.34 per hour 
earnings during 1955, an increase of 4.5 percent as compared 
and 8.1 percent increases in 1954 and 1953 respectively. I n  
56, however, average gross earnings among employees of 
on contractors were at  an all-time high of $2.422 per hour- 
ove that of workers with products of petroleum and coal and 

- 
lUltf 
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19 cents above inorganic chemicals-the two industries selected 
comparable to atomic energy in processes and equipment, 
the 6-percent increase pattern in the oil industry, set early in 195c, 
was not reflected in these figures. 

Work Stoppages 

Qoq 

During the first 5 months of 1956, Comnlission operating actir?iti& 
were interrupted by two work stoppages. Both strikes involved No&. 
ers employed by American Car and Foundry Industries at BUffalo, 
N. y. Neither strike was sanctioned by the bargainkg agent, tG 
United Steelworkers of America. As in previous years, the ratio of 
time lost to time scheduled is insignificant (0.5 percent) in Operatio& 
in comparison with that lost in construction activities. 

A strike of Zia t o m  maintenance and service employees at Los 
mos, N. Mex., was initiated by teamsters and laborers after negotia- 
tions over contract renewal with the basic maintenance crafts had 
broken down. Some 580 Zia employees were involved directly and the 
strike resulted in a total loss of 5'7,600 man-hours including Some 
struction work affected by the establishment of picket lines. The 1gG6 
loss for 5 months of 1956 in town maintenance and service actipitia 
was 1.1 percent. 

Although the Comrnision has done considerably less construction 
during the past year, idleness from strikes during the first 5 m o n h  
1956 was relatively greater than during the same period of any horn 
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.oas year. It amounted to 4.6 percent of the working hours 
@’ded. Of 16 work stoppages in construction during the period, 

4 8 is Commission policy to encourage its construction contractors 
It ,otiate labor agreements wherever a project is so large as to over- 

*% a% 
F don other local construction. Since August 1947, the amount of 
@-,,ction at Haaford, Wash., had made it desirable to cover all 
i@ CtW tion crafts by a project agreement which provided certain 
@- conditions including daily “isolation pay” in lieu of travel 

if(@ @d @bsistence. Early this year, because relatively little pro- ’ ed construction remained at Hanford, the agreement was @ * ODed a t  the insistence of seven unions and to conform with Com- k d  
* on policy of encouraging adherence to area labor conditions, ne- 

ted by local unions and local employer organizations, wherever @ 
43 Tolume of construction permits. 
$ 

a result of the change, several disputes arose over travel allow- 
* roposed to replace isolation payments. Consequently, of the €B@p 4 of 521,040 man-hours lost in the first 5 months of this year 

$1 796 were lost at Hanford. Considerable improvement occurred 
i; o&Ridge, Term., where loss of scheduled work time dropped to 0.1 
,sent during the first 5 months of 1956 from 1.9 percent during a 
5J iqijar period in 1955. 
ne Atomic Energy Labor-ISlanagement Relations Panel has han- 

zd Y only t vo  disputes involving employees of operations contractors 
&;ring the 1s t  5 months. I n  both cases, one involving Phillips Pe- 
-=&urn Co. at Arco, Idaho, and Oil, Chemical and ,4tornic Workers, 
>M?,IO, the other involving Union Carbide Nuclear Corp. and 
j m i c  Trades and Labor Council AFL-CIO, at  Oak Ridge, Tenn., 
&Panel’s recommendations provided the basis for settlement. At the 
q u e s t  of the Federal Mediation and Conciliation Service, the Panel 
mk jurisdiction and the workers returned to the job on June 6, 1956. 

at Hanf ord, Wash., were the most serious. 

$ety Experience 

The occupational injury record during 1955 was the best ever expe- 
%ced in the Atomic Energy Program. Disabling injuries were re- 
:xed 23: percent orer 1954. The severity of injuries as measured by 

of worktime decreased 41 percent. There were fewer fatal acci- 
ats than in 1954. Dollar losses from fire and explosion continued 

a low rate during the last 6 months of 1955. The C o d s s i o n  rec- 
-%d 39 outstanding safety records by contractors and Commission 
6%. 
beplosion of zirconiuni scrap metal, which cost two lives at Oak 

The findings 
’Jbe widely disseminated because of the great interest in this metal. 

h May 1056, is being thoroughly investigated. 
. .. . .- ....,. ... . c.-. .. 
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Research work has been inaugurated into the causes of spent 
ignition of certain metals (see Reactor Development). 

The Washington Safety and Fire Protection Branch has incpeaG. 
its efforts to make available to licensees, other governmental 
and the general public, information about hazards and 

SafeDarc peculiar to Commission industrial operations. 
nism of Uranium Poisoning” mas produced. A publication, ((Radi:, 
tion Hazards in Firefighting,” was placed on public sale. A Radiatit 
Safety Primer package consisting of a set of slides, a carto On bN;. 
and the “Instructors Handbook’’ was made available for pub] ... 
chase. Other publications are in preparation. 

the East, mas conducted for the first time on the West Coast. 

an%,,,;* 

‘@n,ik.* 

A film, ‘<The 
1 ;, 

ic pur 

The Fire Hazards of Atomic Industry Course, regularly held 
ir, 
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y~~~~~ AND PRINCJPAL STAFF OF U. S. ATONIC ENERGY 
CONHISSION 

. .  ergy Commission _ _ _ _ _ _ _ _ _ _  Lewis L. S m u s s ,  Chaimzan. 
WILLARD F. LIBBT. 
THOMAS E. MURRBY. 

JOHN VON NEUMANN. 
H A R O L D  s. VANCE. 

1 Manager _____,__L________ -_ K. E. FIELDS. 
General hlanager _________,__ R. w. COOK. 

Assistant to General Man- 

Assistant to General Man- 

istant to General Man- 

ral Manager _ _ _ _ _ _ _ _ _ _ _  HARRY S. TRAYNOR. 

aison) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  JOHN L. MCGRUDER. 

ger  ______----___________-_---__ CHBRLES VAh’llEN BULCR. 

ager (Congressional) _ _ _ _ _ _ _ _ _ _ _  BRYAN F. LAPLANTE. 

a1 Manager for Admin- 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ROBERT E. HOLI~INGSWORTH. 
a1 Manager for Inter- 

-,&mal Activities _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _  PAUL F. FOSTER. 
Gmt General Manager for Manu- 
bcturing ____---_______________-__ DAVID F. SHAW. 

~ m t  General Manager for  Re- 
arch and Industrial Development,, A. TAMMARO. 

-:ontroller---------- - -_________-____ :  DON S. BURROWS. 

. . .  

------------------ W I ~ M  MiTCHELL. . .  mission --_-_________ W. B. MCCOOL. 

nning ______-_______-______ PAUL C. FINE, Acting. 
ffice of Special Projects-,_- EDWARD R. GARDNER. 

Office of Operations Analysis 

nxtor, Division of Biology and 
Bedicine ____________________L____ Dr. CHARLES L. DUNHAM. 

of Civilian Applica- 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  B R O L D  L. PRICE. 

L-mtor, Division of Classification---- C. L. MARSHALL 

Supply- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  JOHN A. DERRY. 
of Construction and 

n of Information 

of Inspection _ _ _ _ _ _  CURTIS A. NELSON. 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  >$oR,SE s&ISBmy. 

‘“mk~- Division of Intelligence_-__- C .  H. REICHARIYT. 
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Director, Division of Kuclear Materials 
M snag ement - - _ - _ - - - - - - _- - _ - - - - - - - 

Director, Division of Organization 
and Personnel _____________------- 

Director, Division of Production--- -_ - 
Director, Division of Raw Materials-- 
Director, Division of Reactor Develop- 

ment------_--------_--_-----_---- 
Director, Division of Research _______- 
Director, Division of Security __--___- 

D. F. R~USSER. 

OSCAR s. &VlX"H, 
E. J. BLOCH. 
JESSE C. JOHNISOX. 

Tip. I h h ' N E T H  D A T ~ ~ ,  
T. H. JOHNSON. 
JOHN A. T~ATERS,  Jr 

MANAGERS OF OPERATIONS OFFICES AND 

Albuquerque (N. Mex.) Operations 
Office _ - _ _  _ - _ _ - - - - _ _  _ _ _ _  - - _--_ 

Dayton (Miamisburg, Ohio) Area-- 
Kansas City (1x0) Area _ _ _ _ _ _ _ _ _ _ _ _  
L O ~  Alamos (E. Mex.) Area _.-___ - _ _  
Rocky Flats (Colo.) Area _ _ _ _ _ _ _ _ _ _  

Chicago (Ill.) Operations Office------ 
Hartford Area . . . . . . . . . . . . . . . . . . . .  
Lockland (Ohio) Area ____-_______ 
Pittsburgh (Pa.) Area _ _ _ _ _ _ _ _ _ _ _ _ _  

AREAS : 

KENXEK F. HERTFORD. 
JOEEN H. ROBERSOK-. 
WESLEY 31. JOHXSOS. 
Pnm A. T'ITILSOX. 
GIIBERT C. HOOVER. 
J. J. FLAHERTY. 
ERKEST B. TREJIIIEL. 
E. M. VELTEN. 
LAWTON D. GEIGER. 

v .  
- 

Grand Junction (Cola.) Operations 

Hanford (Wash.) Operztions Office-_ J. E. TRAVIS. 
Office _____________________-__--__- ALLAN E. JONES. 

Idaho (Idaho Falls) Operations 
Office _ _ _ _ _ _ _ _ _ _  --_______-____-- -- 

New York (N. Y.) Operations Office-- 
Brookhaven (Long Island, N. Y.) 

Area- - - _ _  _ _  - _ _ _ _ _  _ _ _ _  _ _  _ _  _ _ _  _ _  - 
Oak Ridge (Tenn.) Operations Office-- 

Fernald (Cincinnati, Ohio) Area.--- 
New Brunswick (N. J.) Area _____.-_ 

Paducah (Ky.) Area ________.-_____ 

Portsmouth (Ohio) Area _ _ _ _ _ _ _ _ _ _  
St. Louis (350.) Area _____-________ 

San Francisco (Calif .) Operations 
Office- --_- _ _  - - - - _-_ - - - - - - _ _  _ - _ _ 

ALLAN C. JOHNSOK. 
MERRIL EISENBUD. 

E. L. VAN HORPI'. 
s. R. SAPIR~.  
CLARENCE L. KARL. 
C. J. RODDEN. 

KEPI'NETH A. DTTPI'B-~R. 
FRED H. BELCHER. 

G N N m Y  c. B R O O ~ .  

HAROLD A. FIDLER. 
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&h River (Aiken, s. c.) Opera- 
s Office . . . . . . . . . . . . . . . . . . . . .  ROBERT C. BLAIR. 
Terre Haute, Ind.) Area _ _ _ _  CHARLES W. REIUY. 
dg (N. IT.) Operations 
c _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - -  JON D. ANDEFCSON. 

R. 
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MEMBERSHIP OF COMBIIT‘J!EZ% 

STATUTORY COMXITI’EES 

Joint C’ommitiee on Atomic Energy-Eighty-f owth Congrese 

This committee was established by the Atomic Energy Act Of 1948, and cooti& 
under the Atomic Energy Act of 1954, to make “Continuing Studies of tb ‘JY 

ties of the Atomic Energy Commission and of Problems relating to  the deselfq; 
ment, use, and control of atomic enerm.” The ~ O m d t t e e  is kept fulls 
currently informed with respect to the Commission’s activities, 
relating primarily to the Commission or to atomic energy matters is referrM ~ 

the committee. 
“ the Senate and nine members of the House of Representatives. 

e aniy 

&i& 

The committee’s membership is composed of nine merntErs 

Senator CLINTOK P. ANDEBBON (New Mexico), Chairman. 
Senator RIOHARD B. RUSSELL (Georgia). 
Senator JOHN 0. PASTQEE (Rhode Island). 
Senator AL~ERT GORE (Tennessee). 
Senator HENRY M. JACKSON (Washington) 
Senator BOWKE B. HICKENLOOPEB (Iowa). 
Senator EUQENIC D. MDXXIN (Colorado). 
Senator WILLIAM F. KROWLAND (California). 
Senator JOHN W. BRICKEE (Ohio). 
Representative CARL T. DURHAM (North Carolina ). 
Representative CHm HOLIFJXLD (California). 
Representative MELVIN PRICE (Illinois). 
Representative PAUL J. KILDAY (Texas). 
Representative JOHN J. DEXPSEY (New Mexico). 
Representative W. BTEBLING COLE (New Pork). 
Representative CART, RINSHAW ( California). 
Representative JAMES E. VAN ZANDT (Pennsylvania). 
Representative JAMES T. PATTERBON ( Connecticut). 

JAMES T. RAMEY, Executive Director 

Military Liaison Committee 

Under Sec. 27 of the Atomic Energy Act of 1954, “there is hereby established t 
Blilitary Liaison Committee consisting of-a. a Chairman, who shall be the besf 
thereof and who shall be appointed by the President, by and with the adviR 8 ~ 2  

consent of the Senate, who shall serve at the pleasure of the President, and * 
shall receive compensation at the rate prescribed for an Assistant Secretary e 
Defense; and b. a representatire or  representatives from each of the Dew- 
Of the A m y ,  Navy, and Air Force, in equal numbers, as determined by the !?em 
taw of Defense, to be assigned from each Department hy the Secretary the*$ 
and who will serve without additional compensation. The Chairman Of t k C m  
mittee may designate one of the members of the Committee as Acting Chair* 
to act during his absence. The Commission shall adrise and consult with 
nepartment of Defense, through the Committee, on all atomic enern 
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Department of Defense deems to relate to military applications of 
ons or atomic energy including the derelopment, manufacture, use, 

atomic weapons, the allocation of special nuclear material for mili- 
and the control of information relating to the manufacture or 

of atomic weapons; and shall keep the Department of Defense, 
e Committee, fully and currently informed of all such matters before 
&on. The Department of Defense, through the Committee, shall keep 

alssion fully and currently informed on all matters within the Depart- 
ense which the  Commission deems to relate to the development or 
f atomic energy. The Department of Defense, through the Com- 
have the authority to make written recommendations to the Com- 

om time to time on matters relating to military applications of atomic 
the Department of Defense may deem appropriate. If the Department 

se a t  any time concludes that any request, aCtion, proposed action, or 
to act on the part of the Commission is adverse to the responsibilities of 
parment of Defense, the Secretary of Defense shall refer the matter to 

ident whose decision shall be final.” 

VT B. LOPER, Chaimzan. 
a n .  JOHN P. DALET, United States Army. 

@m. JoEN 8. UPnAM, United States Army. 
‘$A&. D a m  L. MCDONALD, United States Navy 

~ m .  COURTNEY SHANDS, United States Navy. 
@J a* an. HEBHERT B. THATCHER, United States Air Force. 

Gen. RICHARD T. COINER, United States Air Force. 
r 

* - - 
- - ~ 
~ 

- 
= - - - ~ ~ 

General Advisory Cimwnittee 
~ 

:,,committee was established by the Atomic Energy Act of 1946 ( Sec. 2 (b) ), 
4 is continued by Sec. 26 of the Atomic Energy Act of 1954. The nine civilian 
d r s  are appointed by the President to adrise the Commission on scientific 

-- - ~ 2 & technical matters relating to materials, production, and research and de- 
~ z*ment. Under the Atomic Energy Act, the committee shall meet at least 
3 *times in every calendar year. 

- - - 
- 
as 

2.1.1, RABX, chairman ; professor of physics, Columbia University, New York, 

&.JESSE W. BEAMS, professor of physics, University of Virginia, Charlottesville, 

k. J. B. FISK, executive vice president, Bell Telephone Laboratories, Murray 

BREN C. JOHMSON, dean of physical sciences, University of Chicago, Chi- 

. EDWIN &I. MCMILLAE, professor of physics, UCRL, Berkeley, Calif. 
biz P. MUKPRBEE, president, ESSO Research and Ehgineering Co., New York, 

ER, president, Carnegie Institute of Technology, Pittsburgh, Pa. 
MAN, head, department of chemical engineering, Massachusetts 

P. WIGNER, professor of physics, Princeton University, Princeton, 

Jm H. HAIL, secretary ; assistant director, Los Alamos Scientific Labora- 

te of Technology, Cambridge, Mass. 

UCLA. Los Alamos, N. Mex. 
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PATENT COMPENSATIOX BOARD 

This board was established in April 1949 pursuant to Section 11 of the 
Energy Act of 1916, and is the Board designated under Section l X a  of th + C  

sation or awards or for the determination of a reasonable royaltx f ee cerbG,: 
proceedings shall be held before such a board. 

C A s m  W. OOMS, chairman ; firm of Casper ?I7. Ooms, Chicago, Ill. 
ISAAC HARTER, of Babcock & Wilcos Tube Go., Bearer Falls, Pa. 
JOHN V. L. HOGAN, consulting engineer, Hogan Laboratories, Inc., Eew yr,,L 

Energy Act of 1954. Section 157 provides that upon application for  just e At%, 
coq,; 

- ~ ' & *  N. Y. 

COKKLTTEE OF SENIOR REVIEWERS 

The Committee of Senior Reviemers studies the major technical activities of ~ 

Atomic Energy Commission program and advises the Commission on claspifia. 

rules and guides for the control of scientific and technical information, noE 
committee consists of six members appointed for a term of 5 years on a rotatin; 
basis. 

Dr. WARREN C. JOHKBON, chairman; dean of physical sciences, University 

Dr. THOMAS B. DBEW, head, department of chemical engineering, colnrnb5 

Dr. ALVIN C. GRAVES, J division leader, Los Alamos Scientific LaboratorS, bs 

Dr. Josn P. HOWE, section chief, reactor materials, Atomics International, xortt 
Dr. m r ~ ~ ~ ~ ~ ~  M. MANNING, director, chemistry division, fin, Lemont, In. 
Dr. J. R. RICHAR~SOPI', professor of physics, University of California, Los Angel@ 

tion and declassification matters, making recommendations with respect 0 tk* 

Chicago, Chicago, Ill. 

University, New York, N. P. 

Alamos, N. Mex. 

American Aviation, Inc., Downey, Calif. 

* 

Oalif. 

ADVISORY BODIES TO THE ATOMIC ENERGY ConmIssIo~ 

Ad/uisory Committee on Biology and Jf edicine 
The Advisory Committee on Biology and Medicine was created in September 
1947, on the recommendation of the Commission's Medical Board of Retiea 
The committee reviews the programs in medical and biological research and 
health and recommends to the Commission general policies in these fields. 

Dr. GIOACCHINO FAILLA, chairman ; director, radiological research laboratov. 
College of Physicians and Surgeons, Columbia University, New Tork, h'. T. 

Dr. JOHX C. BUG= director, medical education 8: public health, Rocliefeu@ 
Foundation, New Pork, N. Y. 

Dr. CHARLES H. RUEKETT, professor of medicine, University of North C3I.Obm 

Wash. i Dr. H. BENTLEX G L A ~ S ,  professor of biology, The Johns Hopkins UniyedT- 

Hospital, Boston. Nass. 
r'acan cy. 
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1 5on-;2 ,E 

A 



. 3  

141 MEMBERSHIP OF COMMImEES 

Advisory Board of Contruct Appeals 

established in February 1950. One or more of its members hears 
sls arising under the “disputes articles” of Commission contracts 

tracts and makes recommendations to the General Rlanager concern- 

BWDIS, Jr., dean of the law school, university of North Carolina, 

director of institute for  judicial administration, Kew Pork 
New York, N. Y. 

GLEY, dean, school of law, University of Southern California, Los 

s, executive director, American Institute of Architects, Wash- 

TAGQBBT, dean, school of business administration, University of 
a, ADn Arbor, Mich. 

AdviSory Cornit tee  m I.ndustrial In fomtkm 

ttee, formed in 1949, appraises technological developments within the 
program and makes recommendations which serve as 

the formulation of information-for-industry policy. 
D. KIBKPATBICK, chairman : vice president and director of editorial devel- 
t, McGraw-Hill Book Co., Inc., New Pork, N. Y. 

ditor, Steel, Penton Publishing Co., Cleveland, 

m y ,  National Association of Manufacturers, Washington, D. C. 
or, Nucleonics and Electronics, McGraw-Hill 

erican Institute of Radio Engineers, New Pork, N. Y. 
itor, Journal of Applied Physics, American Institute 

H. JACOBSON, Electric Light and Power, Haywood Publishing Co., Chi- 

E JESSUP, editor, Civil Engineering, The American Society of Civil 

ower Engineering, The Technical Publishing Co., 

tute of Electrical Engineers, New Pork, N. Y. 
P;~LTEB J. MURPHY, editorial director, Applied Publications, American Chemi- 

&Society, Washington, D. c. 
CK A. PAWLEY, research secretary, American Institute of Architects, 

H. ROBIE, secretary emeritus, American Institute of Mining and Metal- 
81 Engineers, New Pork, N. P. 

American Ceramic Society, Inc., Columbus, Ohio. 
Iron Age, Chilton Publication, Inc., Philadelphia, 

gress, American Society for Metals, Cleveland, 

8. TOWNSEND, secretary, Atomic Industrial Forum, Inc., New Pork, N. Y. 
h;W publications manager, American Society of Mechanical Engineers, 

Rockefeilm 

:h Carotin& 

8- ’ 
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Dr. ALBERTO F. THOMPSOJF, chief, office of scientific information, National c; " t l i  r 

F. J. VAN ANTWERPEN, editor, Chemical Engineering Progress, American I Ui\3+ 

BERNARD 111. my, secretary ; assistant director, technical information Ler! !,E 

Foundation, Washington, D. C. 

of Chemical Engineers, New Pork, N. Y. 

division of information services, AEC, Washington, D. C. 

Advisory Committee on Isotope Distribution 

This committee was originally appointed by the Manhattan District to advie r- 
the off-project distribution of isotopes. The Commission approved its coatink 
tion in Decemer 1947 to aid in establishing new policies on distributng radioact,,, 
materials and to review existing policies. The committee mviews all initial ~~- 
plications for use of radioisotopes in human beings, and all other 
their use in research, education, and industry which are referred to it by 
Commission. 
Dr. DONALD S. CHILDS, Jr., Mayo Clinic, Rochester, Minn. 

e& Dr. JOHN E. CHBISTIAN, associate professor, department of pharmaceutical 

Dr. HENRY J. GOMBEW, assistant director, Phoenix Memorial LaboratorS ta 

Dr. LEON 0. JACOB~OI?, associate dean, division Of biological sciences, OniV- 

Dr. H. R. NELSON, departmentment of physics, Battelle Memorial lwtt;., 

Dr. EDXTH H. QUIMBY, associate professor of radiologg, College of Pbysicia 

Dr. JOHN E. W-D, professor of chemistry, University Of Wisconsin, 

Dr. PAUL C. AEBEBSOLD, secretary ; chief, isotopes division, U C ,  Oak Ridge, Tm 

requ@rs & 

istry, Purdue University, Lafayette, Ind. 

versity of Michigan, Ann Arbor, Mich. 

of Chicago, Chicago, I& 

Columbus, Ohio. 

Surgeons, Columbia University, New Pork, N. y. 

Wis. 

, 

Advikoly Corni t tee  on Reactor Saf eguurds 

This committee was formed in 1953 from the former Reactor Safegnard cm 
mittee and the Industrial Committee on Reactor Location Problems. The 
mittee reviews safety studies referred to it by the Commission staff and ad* 
the commission with regard to the hazards of proposed or existing reactorb 
cilities and the adequacy of proposed reactor safety standards. 
Dr. C.  ROGEBS MCCTJLLOUGH, chairman ; general development department, Be 

Dr. MANSON BER'EDICT, professor of chemical engineering, Massachusetts I o s t 3 ~  

Dr. HARVEY BROOKS, professor of physics, Harrard University, Cambridge, %-= 
Dr. WILURD P. COKNER, manager, physics division, research d e p a d a t .  I& 

Dr. R. L. DOAN, manager, atomic energy division, Phillips Petroleum C0.t I* 

Dr.' HYMEB FB.~EDG, atomic energy research project, Western Resene r~'* 
Dr. I. B. JOHNG, Monsanto Chemical Co., Everett, Mass. 
Dr. NUS H. MILLS, radiation laboratory, Unirersity of California. LiFc-* 

santo Chemical Co., St. Louis, Mo. 

of Technology, Cambridge, Mass. 

cules Powder Co., Wilmington, Del. 

Falls, Idaho. 

sity, Cleveland, Ohio. 
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N, manager of industrial development, general chemical division, 

central engineering, Allied Chemical and Dye Corp., 

WN, supervising chemical engineer, engineering and loss control 

~ o L M A N ,  head, department of sanitary engineering and water resources, 

m, chief, scientific services division, U. S. Weather Bureau, 

ND, secretary ; U. S. Atomic Energy Commission, Washington, D. C. 

emical and Dye Corp., New Pork, N. Y. 

&e Travelers Insurance Co., of Hartford, Conn. 

Hopkins University, Baltimore, Md. 

mmerce, Washington, D. C. 

Adzlisory Committee of Xtate OficiaJs 
stablished by the Commission in September 1955 as a means 

views and advice of State regulatory agencies in connection with 
gy Commission's regulatory activities in the field of public health 

missioner of health, Trenton, N. J. 
division of industrial safety, California Department of 

, executive director, Colorado State Department of Public 

6, Jr., director, division of sanitation and engineering, Oregon 

ns, San JTrancisco, Calif. 

d of Health, Portland, Oreg. 
ttorney general of Maine, Augusta, Maine. 

T E. EJCUSTIS, commissioner of health, Lansing, Mich. 
ecutive director, water pollution control authority, South 
of Health, Columbia, 8. C. 
reau of environmental sanitation, State Board of Health, 

p. ROBERTS, chief, industrial hygiene section, Tennessee Department of 
Nashville, Tenn. 
I. STEBLING, Jr., chief sanitary engineer, division of sanitation, Depart- 

alth of the Commonwealth of Massachusetts, Boston, Mass. 
director, division of industrial hygiene, New Pork State 

or, New Pork, N. Y. 
w B. WELSH., medical coordinator for civil defense, Department of 
of Pennsylvania, Harrisburg, Pa. 

Committee 071 Ram Materials 
committee was appointed in October 1947 to review the Atomic Energy 

s raw materials program and to advise on questions of exploration, 
, and procurement. 

F. FIELD, consulting mining engineer, Duluth, Minn. 
nical advisor, aluminum research laboratory, Aluminum 

any of America, New Kensington, Pa. 
T~FSON, consultine geologist, M. A. Hanna Co., Cleveland, Ohio. 
€I. ROBE, project director, metallurgy, Materials Advisory Board Na- 
Research Council, Washington, D. C. 
0. ~RELLING, research chemist, Allentown, Pa. 
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DONALD F. MUSsER, chairman ; director, division Of nuclear materials 

Dr. MACK INGHRAM, professor of physics, U n i ~ - e r s i t ~  of Chicago, Chicagns 11, 

Dr. RALPH F. LUMB, division of nuclear materials management, *&  

Dr, CHARLES METZ, superyisor, analrtical WOJIB, L O S  Alamos .Scientific kbe 

Dr.HoaAcE W. NORTON, professor of agricultural statistics, Agricultural E 
qT~ 

Dr. EDWIN ORLEMANN, professor of chemistry, Cniversity of California, *+ 

ment, U. S .  Atomic Energy Commission, Washin&on, D. C. mQ&g. 

- * AtlZL Energy Commission, Washington, D. C. 

tory, Los Alamos, N. Mes. 

ment Station, University of Chicago, Urbana, Ill. 

Calif. 
Dr. LEONARD PEPKOWITZ, supervisor, analytical work, l b o l l s  Atomic pouer L, 

CHARLES D. TT. THORRTOR, assistant to president, Farnsworth Electronic-, 
oratory, Schenectady, N. Y. 

Ft. Wayne, Ind. 
Dr. EDWARD WICHERS, chief of chemistry, NatioIual Bureau of shake 

Washington, D. C. 

* - 
f 

OB= R. WHITAKER, consulting mining enE5neer, Denver, Colo. 
CLYDE WIUIAMS, president and director, Battelle XIlemorial Institut 

Ohio. 

Committee For Uranhrn Isotopic standards 
This committee, established by the Commission in March 1956, 
corded evidence supporting standards on the primary generative producta!s L 

nium 235 and uranium 238) and depleted materials, evaluates the Standard, 
recommends any additional action which the Commission should tak 
the Certified Uranium Isotopic Standards. 

m, 1~ F. BARTMJ 
mission, Washi] 
B. C A W L  w. 

uboratory, Lor 

Metnl2urgy and Materials Sdvisory Panel 
The panel was established in October 1955 to advise the Division of 
to how it can best increase the effectiveness of the research program on 
lurgy, solid state physics, and ceramics. 

a 

Dr. HARYES BROOKS, division of engineering sciences, Harvard Universie, & 

Dr. MORRIB COBEN, department of metallurgy, Massachusetts Institute of T& 

Dr. EDWARD EPFLEMIAN, division of research, U.S. Atomic Energy C0mmb-k~ 

Dr. MAXTYETL GENBAMER, professor of metallurgy, Columbia University, %- 

Dr. JOHN P. HOWE, Atomic International Division, North American AT-iaW 

Dr. ALBERT R. KAUFMAN, rice president, Nuclear Metals, Inc., Cambridge. U= 
Dr. FREDERICK S E ~ Z ,  department of physics, University of Illinois, Crba-. 
Dr. JOHN C. STATER, department of physics, Massachusetts Institute Of Td 

bridge, Mass. 

nolo,T, Cambridge, Mass. 

Washington, D. C. 

Tork, N. Es. 

Inc., Downey, Calif. 

nology, Cambridge, Mass. 

A7ucZear Cross Sections Advisory Group 

This group is appointed on a yearly basis to make a continuing reykF Of * 
Tal* Commission’s program of nuclear cross section measurements, and to e 

panel was z 
mmmendations 
gd procedure re1 

F ~ L U ~ M  H. DAKU 
laar; A. DIENNER 

E THOMA6 AOSTE 

r m  w. 00x6 ; 

INS board was 8 

mrity cases WZ 
Mare and to ma 
&board, in its 
miderations re 
Wbilitg for s e a  

k PNX E. KLOP 
E. LEAE 

L-fJOrr PoZlcELL, 
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for Cross section information in the various activities of the Commis- 
rs mere appointed to s e n e  from July 1955 to 

F. TASCHEK, chairman ; phrsics division, Los Alamos Scientific 

M. BOLLIXGEE, department of pbxsics, Argonne National Laboratory, 
s Alamos, N. Mex. 

NNER, department of physics, Rice Institute, Houston, Tex. 
FOWLER, physics division, Oak Ridge Kational Laboratory, Oak 

OLDSTEIN, Nuclear Development Corporation of America, White 

A J ~  W. ~ V - E N S ,  Jr., department of physics, Columbia University, 

J. HUGHEB, department of physics, Brookharen National Laboratory, 

OLSTAD, vice chairman ; physics branch, division of research, BEC, 

W. NEWBON? department of physics, Duke University, Durham, N. C. 
PETEBSON, cyclotron group, University of California Radiation Lab- 

F. SHBBDEE, division of research, U. s. Atomic Energy Commission, 

M. SNYDER, manager, nuclear physics section, Knolls Atomic Power 4#- 

Research SE 
m on mctab 

story, Schenectady, N. P. 
F . ~ T M A N ,  division of reactor development, U. S. Atomic Energg Com- 

L W.  BEL, secretary ; department of physics, Los Alamos Scientific 
s Alamos, N. Mex. 

Patent Advisory Panel 
panel was appointed in January 1947. It makes informal reports and 

ission and its staff on various questions of policy 
me relating to patents and inventions. 

x ; of Covington & Burling, Washington, D. C. 
of Davis, Hoxie & Faithfull, New Pork, N. Y. 

NNEB ; of Brown, Jackson, Boettcher 6 Dienner, Chicago, Ill. 
o m  ; firm of Casper W. Ooms, Chicago, Ill. 

Personnel Security Review Board 

rd was appointed in March 1949 primarily to review specific personnel 
cases which arise under the Commission's administrative review pro- 
d to make recommendations concerning them to the General Manager. 

rd, in its monthly meetings, also advises the Commission on the broader 
rding personnel security, such as criteria for determining 

for security clearance and personnel security procedures. 

 CELL, chairman ; of Purcell & Nelson, Washington, D. C. 
E, KLOPETEG, consultant, manston, 111. 
E. LEAKY, president, Columbus University, Washington, D. C. 

t 
i 
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Reactor Physics Planning Group 

This group is appointed for one year terms to consider the status of d evekJIijb,. of reactor physics data in relation to  the development of reactor Concepts, -% 

committee’s recommendations have been extremely yaluable in chartiog ‘I: 
future of work in the field of reactor physics. 
Dr. ROBERT A. CHAEPIE, assistant director, Oak Ridge Kational Labratory ~ 

Dr. E. RICHAED WHEIV, group leader, theoretical physics, North 
d r ~ .  

Dr. KAEG COHER, consultant, atomic power equipment dept., General ~l~~~~~ r, 

e Nemonre Dr. GEREABD G. DESBAUER, director, physics section, E. I. duPont d 

Dr. W. K, -EN, physicist, Oak Ridge National Laboratory, Oak Ridge, Tene 
Dr. PAUL GAST, consulting physicist, engineering department, General 

Dr. GB.~AT.~  GOEBTZEL, assistant technical director, Nuclear Development 

Dr. HENRY HWWITZ, consulting physicist, Knolls Atomic Power Laborab 

Dr. IBVING KAPLAN, head, reactor physics division, Brookhaven National 

Dr. SIDNEY KRASIS, manager of physics of P W ,  atomic power division, 

Dr. E’arm W. Mmam, manager, applied mathematics, General Electric CO, 

Dr. WAR&EN E. N m ,  atomic energy division, Phillips Petroleum co., Idaho ~a 
Dr. HUGH PAXTOX, physicist, Los Alamos Scientific Laboratory, 1;lOs uam~, 

Dr. THOMA M. SNYDER, manager, nuclear physia section, Knolls Atomic POW 

Dr. BERNARD I. SPINBAD, physics section, Argonne National Laboratory, L e m e  

F. W. THAMOTP, reactor engineering division, Argonne National Labomto?. 

Dr. IRA E”. ZAETMAN, division of reactor development, U. S. Atomic Enerfg W 

Ridge, Tenn. ’ 4& 

tion, Inc., Downey, Calif. 

Schenectady, N. Y. 

Co., Savannah River Plant, Augusta, Ga. 

Co., Hanford Works, Richland, Wash. 

of America, White Plains, N. Y. k 

Schenectady, N. Y. 

ratory, Upton, Long IsIand, N. Y. 

house Electric Corp., Pittsburgh, Pa. 

Cincinnati, Ohio. 

Idaho. 

N. Mex. 

Laboratory, Schenectady, N. Y. 

Ill. 

Lemont, Ill. 

mission, Washington, D. C. 

Shemood Steering Cmmittee 

This committee was approved by the Commission on January 27, 19%. 7k 
committee meets as the need arises to analyze the overall problem, r e c o d  
new projects to be undertaken, suggest who might do the work, review P&W@ 
and proposals, and recommend desirable emphasis and levels of support to * 
director of the division of research. 

Dr. AMASA S. BISHOP, division of research, U. S. Atomic ElnergY C o d  

Dr. WILLIAM M. BRORECH, assistant director, ‘University of California 

Dr. LYMAN SPITZEU, Jr., Forrestal Research Center, Princeton adve* 

Washington, D. C. 

Laboratory, Berkeley, Calif. 
c .. Princeton, N. J. ,..!(.. ._ ._I .._, I .! q. 
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TE~LER, associate director, University of California Radiation Lab 

5. TUCK, technical director, Los Alamos Scientific Laboratory, Los 

Stack Gns Problem Working &oup 
ent of this group was authorized in May 1948 to advise the Atomic 

raptors on problems in the treatment and control 
uents. The group meets formally at irregular intervals but renders 

d of air cleaning through specac research and 
work directed by individual members and by individual consulting 
various Commission installations. 

OLMAN, chairman : head, department of sanitary engineering and 
upces, The Johns Hopkins University, Baltimore, Md. 
BINKEE, professor of industrial hygiene, Harvard University School 

Health, Boston, Mass. 
. GILBERTSON, director, research and engineering department, Air 

a, division of reactor development, U. S. Atomic Energy Commission, 

JOHNSTOIVE, professor of chemical engineering, University of 

on Co., Inc., Murray Hill, N. J. 

E. LAPPLE, Stanford Research Institute, Palo Alto, Calif. 
ivision of reactor development, U. S. Atomic Energy Com- 

r of research and development, Mine Safety A p  
Go., Pittsburgh, Pa. 
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TfiE 1' MAJOR RESEARCH AXD DEVELOPMENT I N S T A U ~ O N ~  OF 
.. - ATONIC EXERG'ZT COMMISSION 

A m s  Laboratory (Iowa State College, contractor), 
3 

Argonne Cancer Research Hospital (University of CjlimgoT 
contractor), Chicago, Ill. 

The participating institutions associated with Argonne National btorat ~ 

(listed immediatelr below) a re  also affiliated with the Argonne Cancer 
Hospital. 

f* 

t@eQ 

Argonne National Laboratory (University of Chicago, contranfi- -*  

Chicago, Ill. 

The participating institutions a r e  : 
Battelle Memorial Institute 
Carnegie Insti tute of Technology 
Case Institute of Technology 
Illinois Institute of Technology 
Indiana University 
Iowa State College 
Kansas State College 
Loyola University (Chicago, Ill.) 
Rf arquette University 
Mayo Foundation 
Michigan College of Mining and Tech- 

Michigan State University of Agri- 

Northwestern University 
Ohio State University 
Oklahoma Agriculturmal arid Mechani- 

nology 

culture and Applied Science 

cal College 

148 

Purdue University 
St. Louis University 
State University of Iowa 
n'ashington University (St. h= 

Wayne University 
Western Reserve Unioersitf 
University of Chicago 
Unirersity of Cincinnati 
University of Illinois 
University of Kansas 
University of Michigan 
University of Ninnesota 
University of Missouri 
University of Nebraska 
University of Notre Dame 
University of Pittsburgh 
University of Wisconsin 

310. ) 

General Man 
w g e r ,  SI: 
flanager, SA 
lianager, Tel 
flanager, Au 

Los A2c 

Director,--- 
Technical At 

MOUn 

Dire 
taboratory 
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p i i s  PZunt (Westinghouse Electric Corp., contractor), 
Pittsburgh, Pa. 

149 

bisaager, Westinghouse Electric Gorp___--_- JOHN W. SIMPSON 
pWR Project __________________________  JOSEPH C. REXGEL 
sFR Project ___________________________  ALEXANDEB SQUIBE 
g W  Project _______________________---~ JOHN T. STIEFEL 
s5W Project _____________________--__-_ DOUGLAS C. SPENCEB 
F1W Project _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  U W. SCHWANEEAMP 
s1W Site, NRF, Idaho _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  JOHN M. TADON 

,kh.uselt National Laboratoq (Associated Universities, Inc., 
contractor), Upton, Long Island, N. Y. 

rsi ty 

ticipating institutions are : 
Princeton University 
Yale University 
University of Pennsylvania 

aopkins University University of Rochester 
-&usetts Institute of Tdnology 

Board of Trustees _ _ _ _ _ _ _ _ _ - _ _ _ - _ _ _ _ _  Adm. EDWARD L. COCHWE 
AuI __-___-_____________--___-__-_-- LLOYD v. BERKNEE 

dent, AUI and Laboratory Director---- 
rector . . . . . . . . . . . . . . . . . . . .  

nt Director _____________________________  

Dr. LELAND J. HAWORTH 
Dr. GEBBZD E'. TAPE 
Dr. ROBERT A. PATITWON 

t Director ______________________-_--_-- WILLUM H. FIELDS 

&? Atomic Power Laboratory (General Electric Co., contractor), 
Schenectady, N. Y. 

anager_____-_---___--_-_-_--_-__-_-__-_-_- F. E. C m  
SIR Project_-,___-_--_-_-__----_-_-__---__ K. A. KA6sELBINa 
S A R  Project _____________________-_-_--_-_- B. H. -WELL, Jr. 

epartment . . . . . . . . . . . . . . . . . . . . . .  F. E. CBEVEB, Acting 
perations Department _ _ _ _ _ _ _ _ _ _ -  S. B. STBOM 

s - 
~ 

~ I s - 

Los Alamos Scientific Laboratory (University of California, 
contractor), Los Alamos, N. Mex. 

kctor ________________________-____--------_--- Dr. NORRIB E. BBADBUBY 
khrtkal Associate Director . . . . . . . . . . . . . . . . . . . . .  Dr. DUOL K. FROMAN 

ne 
- ~ 

Mound Laboratory (Monsanto Chemical Co., contractor) 
~ Miamisburg, Ohio 
~ - 

bht Director ____________________________________ Dr. N. N. T. SAMARAS 
h m t o v  Director ___________________-_-___-____-- EDWABD C. MCCABTHY 

~ i 
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1 
1 

oa7;: Ridge Institute of Nuckar studk~ (contractor), 
Oak Ridge, Tern. 

The sponsoring universities of the Institute are : 
Agricultural and Mechanical College 

Alabama Polytechnic Institute 
Catholic University of America 
Clemson Agricultural College 
Duke University 
Emory University 
Florida State University 
Georgia Institute of Technology 
Louisiana State University 
Meharry Medical College 
Mississippi State College 
North Carolina State College 
North Texas State College 
Rice Insti tute 
Southern Methodist University 
Tulane University of Louisiana 
Tuskegee Insti tute 

of Texas 
Vanderbilt UniYerSity 
Virginia PolStechnic Institute 
Onimrsity of Alabama 
University of Arkansas 
University of Florida 
University of Georgia 
Unirersity of Kentucky 
University of Louisville 
University of Maryland 
University of Mississippi 
University of North Carolina 
University of Oklahoma 
University of Puerto Rico 
University of South Carolina 
University of Tennessee 
University of Texas 
University of Virginia 

Chairman of Council ____________________________  - Dr. MARTEN TEN 

Vice Chairman of Council ____________________^__ Dr. W. M. NE~EEN 
President of Insti tute ______-_________--- -------- Dr. PAUL M. G B O ~  
Vice President of Institute _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ------- Dr. MABTER TEN H m  
Scientific and Educational Consultant __-___-_--_- Dr. GEORGE B. PEQRAM 
Executive Director of Institute __-________--- ---_- Dr. WILLIAM G. POL LA^ 

Oak Ridge NatwmZ Laboratory (Union Carbide Nuclear &, of 

Union Carbide & Carbon Corp., contractor), Oak Ridge, Tern. 
Director ____________________-____-___-___-_--_-_--_-- Dr. A. M. Wmm 
Deputy Director ____________________--_-_______-_-___- Dr. J. A. SWABXJL-T 
Assistant Laboratory Director _________________________. Dr. G. E. BOYD 
Assistant Laboratory Director _________________________.  Dr. R. A. CWIE 
Assistant Laboratory Director _________________________. Dr. E. D. S H K P ~  
Assistant Laboratory Director ______________-__________. Dr. R. W. JOHEEOY 
Assistant Laboratory Director _________________________. Dr. C. E. WIRTE~~ 

Radiation Laboratory (University of California, contractor), 
Berkeley, Calif. 

Director ______--_-_-- - -____________-__________ Dr. ERNEST 0. L B W B E s b  
Associate Director _____________________________ Dr. Lms W. ALV~REZ 
Associate Director ____________________________. Dr. DON- COOKSEP 
Associate Director _____________________________ Dr. ED- M. M c M m  
Associate Director _____________________________ Dr. GLENN T. SEhBoEe 
Associate Director-, ___________-______________. Dr. EDWARD 
Associate Director ____________________________  Dr. HEBBERT F. Y O I S  

Assistant Director _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _  WILLIAM M. Bm-  
Director, Crocker Laboratory Medical Physics--- Dr. JOBEPH G. €WfELnH 
Director, Donner Laboratory of Medical Physics- Dr. J. H. U W m a  
Director, Livermore Laboratory _______________. Dr. HEBBEBT F. YO= 
Business Manager and Managing Engineer,_--_ WALLACE B. 

E-- - -  -J'J( ' ..,; I 8 
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gat&aZs Development Laboratory (National Lead Co., con- 
tractor) , Winchester, Mass. 

Director and Manager _______-______________. JOHN BBEITEP\’GTEIN 

7 Atomic Energy Project (University of Rochester, contrac- 
tor), Rochester, N. Y. 

__C_________________________^_______t___-------- Dr. HENBY A. BLAIR 
Manager- ____________________-------__-___--- C. M. JABVIS 

Laboratory (Sandia Corp., contractor) , Sandia Base, Albu- 
querque, N. Mex. 

-&&&y of calif ornia, Medical Center, Radio Zogical Laboratory 
h 3  piversi ty  of California, contractor), San Francisco, Calif. 

National Reactor Testing Station, Idaho Falls, Idaho. 

Nevada Test Site, Las Vegas, Nev. 

Eniwetok Proving G r o d ,  Marshall Islands 

<E 
W E  
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ren n . 

U M  
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- b B T O l 3  
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SOCATION AND TYPE OF NEW USERS-Continued 
Jan. I-MaS 31,1956 

0 
11 
2 
1 
2 
1 
2 
21 
0 
0 
6 
3 
5 
1 
1 

263 

0 
0 

0 
0 

0 
0 

0 
0 

1 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 
0 
0 0 
1 0 

0 
G 

0 
3 

0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
4 

0 

1 
1 
0 
0 
9 
0 
0 
4 
0 
0 
0 
0 
97 

cians 

0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
1 
0 
0 
0 
7 

0 
1 
1 
1 
10 
0 
0 
2 
2 
5 
0 
1 

146 

LOCATION AND T Y P E  OF ALL USERS 
Aug. 2,194GMay 31,1956 

I I I 1 
10 
8 
11 
159 
30 
16 
2 
15 
26 
14 
5 
3 
85 
24 
17 
18 
10 
17 
5 
18 
43 
43 
18 
4 
46 
9 
13 
4 
2 
40 
10 
189 
18 
7 
63 
21 
13 
1 
67 
c 

i 
5 
8 

23 
84 

14 
16 
16 
23 
3 

1,31S 

” 
6 

1 
3 
1 
1 
16 
3 
5 
1 
3 
6 
5 
1 
1 
10 
4 
4 
4 
3 
5 
3 
5 
17 
7 
9 
1 
5 
1 
3 
0 
2 
4 
3 
27 
6 
2 
9 
1 
3.  
0 
11 
1 
2 
3 
2 
4 
7 
3 
1 
4 
5 
2 
3 
1 

234 

0 
16 
2 
5 

140 
12 
48 
9 
6 
6 
11 
1 
4 
94 
30 
9 
5 
12 
14 
16 
22 
95 
39 
11 
7 
14 
0 
1 
3 
3 

107 
1 

166 
13 
0 

100 
25 
3 
0 

122 
0 
13 
3 
0 
10 
80 
5 
2 
20 
11 
7 
40 
0 

1,363 

1 
4 
2 
1 
43 
4 
2 
2 
17 
4 
7 
2 
0 
13 
0 
0 
0 
2 
3 
1 
16 
11 
2 
1 
3 
1 
1 
3 
1 
2 
7 
3 

25 
7 
1 
10 
1 
5 
1 
11 
2 
1 
2 
0 
6 
8 
2 
0 
8 
i 
2 
4 
1 

263 

0 
2 
0 
0 
10 
2 
1 
1 
0 
0 
0 
2 
0 
5 
0. 
0 
0 
1 
0 
0 
0 
3 
0 
0 
0 
0 
1 
0 
0 
0 
6 
0 
9 
0 
0 
3 
3 
0 
0 
4 
0 
0 
0 
0 
0 
4 
0 
0 
0 
0 
0 
2 
1 
60 

0 
0 
0 
0 
6 
3 
0 
0 
1 
1 
0 
@ 
1 
2 
1 
0 
0 
2 
0 
1 
2 
3 
1 
0 
0 
1 
0 
0 
0 
0 
1 
0 
6 
1 
0 
2 
0 
1 
0 
1 
0 
0 
0 
0 
2 
1 
0 
0 
0 
0 

41 

3 
35 
13 
18 
374 
54 
72 
15 
42 
43 
37 
11 
9 

209 
59 
30 
27 
30 
39 
26 
63 
172 
92 
39 
15 
67 
12 
20 
8 
9 

165 
17 
422 
45 
10 
187 
51 
25 
2 

216 
10 
20 
13 
10 
45 
184 
17 
6 
46 
39 
27 
72 
7 

3,279 
I 

I 
I I 
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SHIPMEKTS OF RADIOACTIVE: ISOTOPES TO FOREIGK cou A s 

%I] - 

Jan. 1, 19% 
May 31, 1956 

i 
0 
1 
1 
0 
5 
0 
0 
33 
0 

I19 
16 
0 
9 
0 
39 
2 
0 
0 
1 
3 
0 
5 
3 

5 
0 
0 
1 
C 
c 

a 
a 

A 4 
( 
( 

li 

( 
( 

I 

11 
1 
t 

11 

I 
I 
I 
I 
I 

1 
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i; 
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APPENDIX 5 

- AEC OWNED PATENTS 
IBSUED n> "HE CONMISSION WHICH ARE AVAILABLE 

FOR LICENSING 

,Uowing 127 U. S. Letters Patents owned by the United States Govern- 
resented by the Atomic Energy Commission are in addition to the 
listed in the Nineteenth Semiannual Report. The patents listed 

en made available for licensing at periodic intervals. Licenses are 
on a non-exclusive, royalty-free basis, 

Pdtiming Device _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
c&tron Receivers _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
cmmte Radiation Shielding Means _ _ _ _ _ _ _ _  
Ion pump _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Concentration of Uranium Isotopes by Molec- 

&r Dfstlllation of Uranium Poly Alkox- 

a 142 
g - 

P. P. Smith, 6an Antonio, Tex. 
S. R. Barnes, Rochester, N. Y. 
L. B. Borst, Center Moriches, N. Y. 
E. 0. Lawrence, Berkeley, and J. S. Foster, Jr., 

A. K. Brewer S. L. Madorsky, Washington, 
Livennore, CaM. 

D. C. and 'l!. I. Taylor, Leonia, N. J. 

~ 

TITLE 

ides cd&tms _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
cdutron Reoetvers ________________.__________ 

calutron Receiver _______________.____________ 

MdIatlon Detector ____________-_ -____________  
c&tron _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Synthesis of an Aldohexoside of a Flavonol- _ _  

PATENTEE I 

E. 0. Lawrence, Berkeley, Calif. 
W. E. Parkins, Berkeley, Calif. 
S. W. Barnes, Rochester, N. Y., W. M. Bro 

W. W. Qoldsworthy, Orinds, Calif. 
W. M. Powell, Berkeley, Calif. 
S.?.?'ender, Norman, Okla.; C. H. Ice, Aiken, 

beck, Berkeley, Calif. 

w g  Detector _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Thermal Neutron 6hield and Method for 

Method of Producing Boron Carbide Articles 

Vibration Measuring Apparatus _ _ _ _ - - - - _ _ _ _ _ _  
High Vacuum Distfflation Apparatus - _ _ _ - _ _ _  
Radiation Pocket Screamer _________-_- -__-___ 
Cfeneration of Power .......................... 
Electroplating on Beryllium _ _ _ _ ~ ~ ~ ~ - ~ - ~ ~ ~ ~ _ ~ _  
Polarity Selector _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Sweep Circuit -_______________-_______________ 

Making Same 

and Product Thereof 

0.  u. 
R. Laevinger, Berkeley, Calif., T. A. Chubb 

T. Rockwell, III, Bethesda, Md.; V. L. Mea- 

C. Sheer, New York, N. Y.; J. Tlttman, W. 

M. J. Willner, Sandia Base, Albuquerque, N. 

S. L. Madorsky, Wash., D. C. 
F. M. Ctlass, Oak Ridge, Tenn. 
V. C. Wilson, Santa Fe, N. Mex. 
J. Q. Beach and C. L. Faust, Columbus, Ohio 
R. (3. Hester, Redondo Beach, Calif. 
0. B. Andrews, Royal Oak; R. L. DeVoll, 

Orosse Point; and R. X. Lamb, Detroit. 

and Q. W. Monk, Oak Ridge, Tern. 

ney, Jensen Beach, FIa. 

Orange, N. J. 

Mex. 

Electromagnetic Centrifugal Pump _ _ _ _ _ _ _ _ _ _ _  
Uranium-Silicon Alloy and Process of Produc- 

Mich. 

Menke, Riverdale, N.Y. 
K. 0. Donelian, Jackson Heights, N. Y.; J. R. 
A. R. Kaufmann. Lexington. Mas .  

ing Same 
Radiation Detection Devioe _ _ _ _ _ _ _ _ _ _ _ - _ - _ _ _ _  
Polyphase Voltage Generator .__-____-_---_-_- 

Electromagnetic Rod-Position Indicator- _ _ _  _ _  
Filtering Apparatus _____-_ -_ -________________  

Diaphragm Pump ______._._-________________ 

Ultra High Speed Light Shutter _ _ _ _ _ _ _ _ _ - _ _ _ -  
Disphragm Pump .___________________________ 

Production of UCh __________.________________ 

- .  
0. FaUfa, New York, N. Y. 
B. H. Smith, Berkele Calif. 
D. Xrucoff, Chicago, &. 
R. W. Dodson, Patchogue, N. Y.; a. Fried- 

lander, Bluepoint N. Y.; L. Helmhole, St. 
Louis, Mo.; and k. H. Watldns, Cambria. 
Va. 

E. T. Booth, New York, N. Y. 
€3. Brixner, Los Alamos N. Mex. 
V. L. Parsegian, New If,rk, N. Y. 
M. B. Reynolds, Cllenville, N. Y.; H. L. Pick- 

35 _ -  
- :i -*t8 lkted as of May 30,1956. Applicants for lice.mes should apply to Chief, Patent Bmcb,  Office 
e=B@mmd Counsel, U. S. Atomic Energy Commfssion, Washington 25, D. C., identifying the subJWt 
5-b Latent number and title. 
~ 

- 
~ - 155 ~- 
-- 
B - 

Manufacture of Uranium Tetrachloride.------ 
Recovery of Uranium from Waste Metal 

Uranium Liberation-. ______.--_-_____________ 

Precipitation of Fluoride-Free Uranium 

Process for the Recovery of Uranium in the 

Purification of Nickel Powder.- ._____________ 
Electrolytic Cells _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Products 

Tetroxide. 

Presence of Iron. 

ering, Tnlsa, Okla. 
S. Rosenfeld, Berkeley, Calif. 
L. Spiegler, Woodbury, N. J. 

L. Spiegler, Woodbury, N. J. 
L. Spiegler, Woodbury, N. J. 

A. E. Ballard, Oak Ridge, T e r n  

J. W, Glenn, Kenmore, N. Y. 
R. Q. Boyer, Berkeley, CaM 
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Patents Issued to the Commission Which Are Available for L i G ~ s i n g , ~  

PATENT s 0. 

2,733,342 
2,733,343 

2,733,344 
2,733,345 
2,733,346 
2,733,347 
2,733,348 

2,733,349 

2,733,350 

2,734,042 

2,734,678 
2,734,795 

2,735,044 
2,735,745 

2,735,746 

2,735,761 
2,735,811 

2,735,857 

2,735,943 

2,735,963 
2,736,634 

2,736,651 

2,736,696 

2, 736,700 

2,736,801 

2,736,802 
2, 736.806 
2,736,808 
2.736.809 
2,736,810 

2,736,811 

2,736,812 

2,736,817 
2,736,818 
2,737, 438 
2,737,439 
2,737,589 
2,737, 590 
2,737,779 
2,738,346 

2, 73s. 426 
2.739.111 
2,739,237 
2,739.285 
2,739,286 
2,739,566 

2,739,935 

2,739,979 

2,741.541 
2, 741,543 

2, 741,592 

2,741,59: 

TITLE 

Regulator for Calutron Iron Source _ _ _ _ _ _ _ _ _ - -  
,onization Source .____________________________ 

:on Generator Regulator- _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - -  
Regulator for Calutron Ion Source - _ _ _ _ _ _ _ _ _ - -  
.on Producing Mechanism - - - _____---_-___--. 

Regulator for Calutron Ion Source _ _ _ _ _ _ _ _ _ _ _ -  
.on Source Unit$ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
3alutron- _ _  - - _ _  _ _  _ _ _ _ _  _ _ _  - _ _  - - - _ _  _ _  _ _  - _ _  - - - - 
2alutron Control Circuit _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ -  

Protective Coating Composition Comprising 
a Polymer of Chloroprene and an Alkaline 
Earth Metal Fluoride. 

Magnetic Control Device for Pumps _ _ _ _ _ _ _ _ _  
Process for Preparation of Chlorides of Ura- 

nium. 
Magnetic Field Regulator _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  - - _ _  
3xidation of Uranosic Oxide to Uranium Tri- 

oxide with Nitric Acid Vapor. 
Method of Producing Uranium Tetrachlo- 

ride. 
I'emary Uranium Alloy . . . . . . . . . . . . . . . . . . . . . .  
Reactor Control _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~ 

Uranium Alkoxy Compounds and Method of 

Automatic Vapor Control. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
3uppressor Circuit- - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Process for Extracting Uranium from Its Ores. 

Zirconium Ternary Alloys . . . . . . . . . . . . . . . . . . . .  
Reactor - - - - _ _  - _ _  _ _ _  - - _ _  - - - - - - - - - - - - _ _ _ _ _ _ _  - -. 

Preparing Same. 

Lubricant for Cold Drawing of Thorium Wire. 

Distributed Pulse Height Discriminator-----. 

Pulse Height Analyzer System- _____________.  
Blocking Oscillator _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
[on Producing Mechanism- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
[on Generator and Projector _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Charge Receptacles for Use in Ion Source 

Calutron Receiver _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .  

Radioactivity Measuring Apparatus- - _______.  

Pocket Radiation Meter ._______________ _____. 
Measuring Device and Apparatus 
Recovery of Uranium from Gold. - 
Cyclic Processes of Producing UCls- _ _ _ _ _ _ _ _ .  
Ion Source for a Calutron . . . . . . . . . . . . . . . . . . . .  
Ion Source for a Calutron . . . . . . . . . . . . . . . . . . . .  
Condensable Vapor Extraction Apparatus--- 
Method for the Separation of Flavonoid Com- 

Units. 

pounds. 
Liquid Monitoring Device- - 
Met.al Production by Electrolysis- - - - - - _ _ _ _ _  
Amplifier Circuit _ _ _ _ _ _ _ _ _ _ _ _ _  I _ _ _ _ _ _ _ _ _ _ _ _ _ _ .  
Current Measuring Device _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Alpha Survey Meter Circuit ._______________ 

Apparatus for the Production of Coatings of 

Electrolytic Cutting of Metals _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Preparation of Boric Acid Esters _ _ _ _ _ _ _ _ _ _ _ _  
Production of Uranium Sulphate _ _ _ _ _ _ _ _ _ _ _ _  
Process for the Production of Deuterium 

Neutronic Reactor Measuring and Safety 

Fluid Cooled Iieutronic Reactor _ _ _ _ _ _ _ _ _ _ _ _ _  

Purlfied Metals. 

Oxide. 

Rod Operating Apparatus. 

\, i PATENTEE 3 

,. F. Wouters, Oakland, Calif\ 
M. 0. Inghram, Chicago, Ill., a. 
3. DeLiban, Berkeley, Calif. 

F. Wouters, Oakland, Calif. 
?. Oppenheimer, Berkeley, C ~ Q .  
3. DeLiban, Berkeley, Calif. 
3.  J. Lawton and J. M. Laffertp, sa 
3 . 0 .  Lawrence and W. M. Brobect, 
i. R. MacKenzie, Richmond, calE. 
k. J. Carter, R. C. Hansen and c. 4 

r. H. Edwards, Richland, Wash 
E. C. Evers and C. J. Carignan, 

?. a. Macleish, Rochester, N. y. 
E. R. Flook and R. 0. Sweet, gmo, i' . 

4 CtQ.  
I' 

Cambridge, Ma%. 

N. Y. %cL. 

Calif. e r h -  

Detroit, Mich. * bet- 

* 

5 M. Brobeck, Berkeley, Calif. 

- h t :  1 

* A  

E. R. McComb!e, Pittsburg, c a *  

h. M. Weinberg, Oak Ridae. TpPnm . rQrJt, 

E. 1 Wagner, Oak Ridge, Tenn. 
F. A. Rough and H. A. Saller, COlumb 

son, Pittsbueh, Pa.; L.1: ozi:$F: 
YOU~K.  Chicago. Ill. .I 

E. Gilman. Am&, Iowa; E. B ~ U ,  

B. T. Urright, &OS Angeles and W. R. B+ 
Forest Hills, Pa. 

Berkelev. Cald 
W. R. Baker and Q. A. Kerns, Berkeley ce 
A. M. Qaudin, Newtonville, and p,. L k  

mann. Jr.. Winchester, Mass. 
A. D. Schwope,.Cleveland and W. Chukt. 

Columbus, Ohio. 
E. P. Wigner, L. A. Ohlinger, 0. J. y%- 

Chicago, IU., and A. M. Weinha, tru 
Ridge, Tenn. 

C. D. Graham, Jr., Birmingham, E- 
R. J. Donley, Elyria, Ohio. 

C. E. Wiegand, Oakland and 0. Cham- 
Berkeley, Calif. 

L. Cranberg, Los Alamos, N. Mex. 
J. C. Miller, Albuquerque, h'. Mex. 
W. M. Brobeck, Berkeley, Calif. 
C. G .  Bacon, Oak Ridge, Tenn. 
A. F. Clark, Berkeley, Calif. 

H. F. Weaver, Berkeley, and C. 11. Van .hm. 
A. I. Weinstein, Patchogue, and F. T. B o w  
U s  Angela, Calif. 

Brooklm. N. Y. 
P. R. Be& Jr., Oak Ridge, Tenn. 
F. R. Shonka, Riverside, Ill, 
A. M. Qaudin, Newtonville, Mass. 
J. M. Carter, Pasadena, Calif. 
11'. M. Brobeck, Berkeley, Calif. 
E. J. Lofgren, Berkeley, Calif. 
E. 0. Lawrence, Berkeley, Calif. 
S. H. Wender, Norman. Okla., C. H. le+ 

Pa. 
G. L. Kehl, Leonia, N. J.; I. Moch, Jr., sa 

York, N. Y. 
R. F. Barnes, Jolfet, and H. Diamond 

P. R. Fields, Chicago, Ill. 
S. €3. Smith, Woodstown, N. J. 
H. C. Urey, Leonia, N. J. 
L. B. Borst, Sayville, N. Y.; H. se- 
H. E. Metcalf, H. W. Johnson a d  R t  

Oak Ridge, Tenn. 

Chlsholm, Chicago, Ill. 
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ih. 

"--- 
Borizantal Sublimation Apparatus _ _ _ _ _ _ _ _ _ _ _  
solvent Extraction Equipment _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Method of Preparing Metal and Apparatus 

Umnium-Titanium Alloys ______________-__-_ 
F.lectrolytw Process for Recovering Uranium 

Therefor. 

S. 

Rid e, Tenn. 
J. C. &ecker, Oak Ridge, Tenn. 
L. L. Birger, Richland, Wash. 
0. Derge, Aspinwall, Pa.; a. P. Monet, Oak 
J. R. Seeler and H. A. Sailer, Cohmbus, Ohio. 
(3. W. Clevenger, Newtonnlle, Mass. 

Rid e, Tenn. 

C. H. 

1lcag0, Ill. 

Submerged Reactor _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Reactor _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - - - - - - - - - - - - - - -  

Apparatus for the Bombardment, of Samples 

Electrolytic Cells .___________________-------- 

Magnetic Arc-Welder _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - .  

Electronic Analyzer _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Low Weight Container for Radioactive Mate- 

with Fast Neutrons. 

AEC OWN33D PATEKTS 157 

$sue& to the Commission aciiich are available for licensing-Continued 
I 

MJhawaka, Ind. 
L. A. Ohlinger, Chicago, Ill. 
L. A. Ohlinger, Chicago, Ill.; E. P. MTigner. 

Pnnceton, N. J.; cf. J. Young and A. M 
Weinberg, Oak Ridge, Tenn. 

E. W. Newson, Durham, N. C. 
R. Q. Boyer, Berkeley, Calif. 
E. 6. Bettis, Fonntah City, Tern. 
E. R. Mann, Oak Rldge Tern. 
Q. A. Kerns, Berkeley, 6aU. 
H. J. Browne and N. B. Garden, Berkeley, 

I PATENTEE 

I TITLE 

Filter with Fractional Crystallizatton Means- 

Arc Regulator for Calutron Ion Source.------ 
Calutron Receivers .________________--________ 

Valve Means for Charging Containers with 

Ternary lirconium Base Alloy Containing 

Power or Voltage Measuring Means _ _ - _ _ _ _ _  
Pressure Chamber Closure Apparatus ._______ 

Charge Boat for Volatilization_-- _ _  - - - _ _  - _ _ _ _  - 

Fluid. 

5n and Ti. 

production of Curium 243 _____: _ _ _ _ _ _ _ _ _ _ _ _ _ _  S. G. Thompson, Richmond; B. B. Cunning- I ham. Berkeley: and A. Ghiorso, Alameda, 

Wssh. 
W. H. Bruggeman, Watervliet, N. Y; 
B. Q. Voorhees, Schenectady, N. Y. 
R. DeLiban, Berkeley, CW. 
E. J. Lofgren, Berkeley, Calif. 
L. A. Ohllnger, Chicago, lll. 

W. Chubb, Jr. and L. L. Marsh, Jr., Colum- 

D. J. Nigg, Prairie Village. Ran. 
R. B. Meuser, Oakland, C3li. 
Roy Krohn, Berkeley, Calif. 

bus, Ohio. 

Separation of Hafnium and Zirconium Salts- - 
portable Scintillation Survey Meter _ _ _ _ _ _ _ _ _ _  
Demowltable Filament Assembly- - - - _ _  - - - - - - 
s e w s  Sampler--- _________._________________ 
Metbod of Recovery of Uranium by a Resin- 

hfethod of Preparing the Double Halide Salts 

umum Recovery Process _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
In-Pulp Process. 

of Thorium and Alkali Metals. 

Redraction of Uranium from Organic Solv- 

process for Producing Uranium Pentachloride. 

Recovery of Uranium from A4queous Solu- 

ents. 

_ .  c alii 
K. li. Plucknett, Tuckahoe, h'. P. 
R. a. Dandl, Auburn, Ala. 
IT. J. Armstrong, P. .I. Corbell and K. H. 

McPhee, Cedar Raplds, Iowa. 
P. V. Henton, Pine Lam, Mo. 
D. Kaufman. Winchester, and Q. W. Low=, 

Lexington, Mass. 
S. 2. Cardon, Euclid, Ohio. 

M. C. Metziger, A. Long and E. M. Stoltz, 

F. T. Hagemaxm, Chicago: L. I. Katzin, Plain- 

a. D. Webb, Oak Ridge ,Tern.; H. P. Kyle, 

G .  A. Lutz, Columbus, Ohio. 

Jr., Joliet, Ill. 
field; and N. N. Hellman, Peoria, Ill. 

Los Altos, CaM. 

I son. Walnut Creek, CalL; M, Burton, 
Organic Compound Bond Rupturmg Process. L. T. McClinton, Chicago, ?I.; W. M. Qarri- 

Compounds from Carbonate Leajh Liquors. 
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PUBLICATIONS OF THE U. S. ATONIC EXERGT C ~ N ~ ~ ~ ~ ~ ~  
Listed here are a number of special publications sponsored by the c. 1. 
addition, the AEC encourages project scientists to submit nonclassified ay, 

Rundrrh I I for publication in the established scientific and technical journals. 
reports, not published elsewhere, may be obtained from the Ofice of T ~ ~ ~ ,  
Services, Department of Commerce, Washington 26, D. C. Lists op titlw 

ax- prices of these reports are available from the Office of Technical Services. 
tially complete collections of the AEC's nonclassified reports are available 
number of libraries (see pages 167-168). Guides to the published and repr,-. 
literature may be found in Nuclear Science Abstracts (see page 164). 

tis.* 

&** 
a 

* _  

SEHIANNUAL REPORTS TO CONGRESS 

The AEC semiannual reports to Congress on the ProEWss of the Comm~siong 
program are published and made available to  the public by the SUperbteadet 

da of Documents, U. S. Government Printing Office, Washington 25, D. C. 
alternate title, indicating the principal subject of the report, has been are., tt 
each of the later reports. Indexes to the semiannual reporb are also availati 
from the Superintendent of Documents. 

First Semiannual Report, January 1947. 
Second Semiannual Report, July 1947. 
Third Semiannual Report, January 1948. 
Fourth Semiannual Report, Recent Scientific and Technical Developments in tk 

Fifth Semiannual Report, Atomic Energy Development, 1947-1948, January 

Sixth Semiannual Report, Atomic Energy and the Life  Sciences, July 1949. c 

Serenth Semiannual Report, Atomic Energ9 and the Physical Soiences, J a n w  

Eighth Semiannual Report, Control of Radiation Hazards in. the Atomic Enegf 

Ninth Semiannual Report, AEC Contract PoliCg and Operatiom, January 1EL 

Tenth Semiannual Report, l lfajor Activities in the Atomic. Energy Progma;t. 

Eleventh Semiannual Report, Bome Applications of Atomic Energv in Phd 

Twelfth Semiannual Report, diajor Activities in the Atomic Energy Pr03'3nst, 

Thirteenth Semiannual Report, Assuring Public' Safety in ContinentUz W W F  

Fourteenth Semiannual Report, Major Actiwifies in t7i e Atomic E n e g g  proflark 

Fifteenth Semiannual Report, Major Activities in the Atomic E'neWY pro@* 

Atomic Energy Program of the United States, July 1948. 35 cents. 

45 cents. 

cents. 

1950. 50 cents. 

Progrum, July 1950. 50 cents. 

40 cents. 

JanuaryJune 1951, July 1951. 35 cents. 

Science, January 1952. 50 cents. 

JanuaryJune 1952, July 1952. 35 cents. 

Tests, January 1953. 50 cents. 

JnnziarpJune 1953, July 1953. 30 cents. 

Ju2tkDecember 1953, January 1954. 45 cents. 
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Semiannual Report, Major Activities in the Atomic Energy Progranzs, 
June 1954, July 1954. 45 cents. 

Semiannual Report, Major Activities in the Atomic Energy Pro- 
y-December 1954, January 1935. 45 cents. 

nth Semiannual Report, Major Activities in the Atomic Energg Programs, 
u w  1955, July 1955. 50 cents. 
emiannual Report, Major ActGt ies  in the Atotnic Energy Programs, 

' * ' & ) e  Index to the First Fifteen Semiannual Reports to  Congre8s, January 

to the S ix t ea th  Semiannucd Report to Congress, Januarg4une 1954. 10 

@@&centber 1955, January 1956. 60 cents. 

ber 1955. 35 cents. 

to the Seventeenth Sem4anmual Report to Congress, Julg-December 1954. 

to the Eighteenth Semiannual Report to Congress, January-Jtdne, 1955. 20 

to the Nineteenth Semiannml Report to  Congress, Julg-December 1955. 15 

GENERAL PUBLICATIONS 

fouowing is a list of nontechnical publications pertaining to atomic energy or 
*,@inistration of the 14EC programs, and available from the Superintendent 

ts, U. S. Government Printing Office, Washington 25, D. C. 
*tea Readings on Atomic Energy, November 1955, a bibliography of of0cial 
pdU&ions, books, magazines, pamphlets and teaching units for educators, 

stope8-An 8-Pear 8urnmary of Distribution, March 1955, a detailed account of 
isotope utilization during the first 8 years of the Commission's distribution 
grogam. It is also a supplement of the 3-year and !%year reports of similar 
due issued by the Commission in 1949 and 1951. This report is a useful 
reference to the uses of isotopes and a bibliography of published articles on 
mpe work, 364 pages, $2.00. 

meeting for Uranium, revised October 1951, a nontechnical booklet prepared 
the United States Geological Survey and AEC describing the uranium- 

gearing minerals, where to look for them, and instruments to use in prospecting 
and in laboratory testing and analysis of ores. It contains six color plates of 
principal minerals. Laws, regulations, and price schedules for uranium- 
Bearing ores are included, 128 pages, 55 cents. 

ding ioitlt a Counter, revised July 1954, a summary of information on field 
ters, their operation, use, abuse, and their application to prospecting, 

Pining and geologic problems, 65 pages, 30 cents. 
k k g  to ABC, revised 1955, provides certain basic information helpful to those 
rho want to do business with the AEC or its contractors. It indicates who 

the buying, what is bought, where procurement offices are located, and 
other general information, 28 pages, 25 cents. 
hide for Contracting of Construction and Related Engineering 8er~ice8 ,  
Wsed January 1955, gives AEC policy on awarding contracts for construction 

architect-engineering services, procedures followed when requests for bids 
formally advertised and when contracts are negotiated. Operations offices 
oacials responsible for Ietting such contracts are listed, 16 pages, 15 cents. 

indexes and bibliographies on atomic energy, 53 pages, 25 cents. 



APPENDIX 6 160 

. TECHKICBL PWLICAITIONS 

Books 
Principles of Nuclear Reactor Engineering, Samuel Glasstone, D. Van n'ctrat 
Co., N. Y., 1955, is Rritten for the student and the practicing engine . 
overall review of the fundamental scientific principles upon which rea?b,z 
engineering is based, 861 pages, $7.95. 

Edlund, D. Van Nwtrand Co., N. Y., 1952, is Written for scientists, engine; 
and advanced students interested in the field of nuclear reactors. It esptl;i 
the physical concepts and processes involved in a nuclear chain reaction 8 ~ 3  

the methods for calculating critical conditions for chain reacting systems t 115 
pages, $4.80. 

1950, presents a comprehensive, technical description Of the theory, h' '5hq. ' 
development, and uses of atomic energy. Chapters are included on the strur. 
ture of the atom, radioactivity, isotopes, neutron research, acceleration 
charged particles, and other phases of nuclear science, 546 pages, $3.75. 

Energu in the Future, Palmer Cosslett Putnam, D. Van Nostrand co., s. 
1953, presents a study of the problem of where me can find sources of lo@,; 
energy in an abundance equal to the maximum plausible demands by tltP 
expanding and industrializing populations Of the future, and What is ti 
maximum plausible role that nuclear fuels may be called on to play in the 
50 years, or so, 556 pages, $12.75. 

The Erects of dtonzdc Weapons, 1950, prepared for the Department of 
and the AEC by a board of editors under the direction of the Los 
Scientific Laboratory, presents a technical summary of the results to be =- 
petted from the detonation of atomic weapons, with chapters describing 
atomic explosion, the shock from air, underwater, and underground bum&; 
blast, radiation, and fire effects ; methods of p r o t e c ~ o  personnel; and d m *  

tamination methods, 456 pages, $1.25. 
Introduction to the Theorg of Neutron Diflusiolz, Volume I, 1954, is intended €e 

graduate level. This monograph, presenting work sponsored by the La 
Alamos Scientific Laboratory, gives a detailed discussion of the general qw 
tions of one-velocity neutron diffusion theory and of their solution for * 
special case of a homogeneous infinite medium with isotropic SCatteriG 
Emphasis is placed on fairly complete tables and graphs, 174 pages, $15.' 

The Metal  BergZlium, edited by D. W. White and J. E. Burke, American S d f 3  
for Metals, Cleveland, Ohio, 1955, presents basic information on the e l m :  
beryllium, and covers all aspects of beryllium technology for ~4 

workers in the field, with emphasis on the possible uses of beryllium in at*ay 
energy work, 'io3 pages, $8. 

er. A; 

The Elements of Nuclear Reactor Theory, &mmel Glasstone and hlilton 

8cvurceboolc on Atomic Energ?!, Samuel Glasstone, D. Van Nostrand co., E' 

purposes of research in physics and mathematics as well as teachin, on thr 

1 Available from Superintendent of Documents, U. S. Government Printing 
Ffu) 

ington 25, D. C. 

Liquid Met 
edited by 
presents 
shock an' 
cable to  E 

Handling I 
1951, rep 
operation 
methods 
pages, 15 

TiEinear C 

1949, $2.E 

' Available 
w o n  25, D 

pu. Y., 19- 
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p ~ ~ t r r  Reactor Teohnology, May 1953, reports to the U. S. Atomic Energy 
?''@aission by four separate teams of industrial representatives appraising 
'@lo respect for possible nuclear power development. Studies were made to 
$e * determine the engineering feasibility for designing, constructing and operating 

urpose reactors to produce fissionable material and power, and to recom- d0al-P 
industry's role in designing, building, and operating such reactors, 88 @end 

pgges, 25 cents.' 
i6clear p m w  Reactors, Volume 11, &larch 1955 (submitted October 1953), 

to the U. S. A4tomic Energy Commission of two teams of industrial 
flpresentatives. Appraises the practicability of building a nuclear reactor 

me generation of central-station power. The study group undertook to w whether any of the known reactor systems can be shown to be 
t&nicaIl~ and economically feasible, and competitive for central-station 
paver. Studies were made on the projected possibilities of different reactor 

@ 
lardbook; m Aerosols, 1950, contains chapters from the National Defense 
Besearch Committee Summary Technical Report, Division 10, declassaed by 
fie Arm9 at the request of a E C ,  on the properties and behavior of aerosols, 
principles and instruments used in meteorology studies, and information use- 
ful in studies of the disposal of gaseous radioactive wastes, the dispersal of 
insecticides, the disposal of industrial gases, etc., 147 pages, 70 cents. 

B&book on Air Cleaning-Particulate Removal, Sheldon K. Friedlander, 
mlie Silverman, Philip Drinker and Melvin W. First, Harvard University, 
&ptember 1x2, a compilation of data resulting from the study of air cleaning 
WUiP ment and procedures. Such studies applied principally to the removal 
of radioactive dust and contamination from exhaust gases, etc., 89 pages, 
8 cents? 

l*cid Metats Handbook, second edition (revised) January 1954, R. N. Lyon et al., 
compiled by the Department of the Navy and AEC, summarizes current In- 
formation on the physical and chemical properties of liquid metals, their pres- 
ent industrial uses, and their use and potentialities as heat-transfer media, 
1?69 pages, $1.25.1 

terns, 30 pages, 15 cents? 

&uid Metals Handbook, third edition, 1955 (Sodium and NaK Supplement), 
dited by C. B. Jackson, compiled by the Department of the Navy and AEC, 
presents a significant amount of experimental data and analysis of thermal 
shock and thermal stresses, convective flow and mass transfer, mainly appli- 
cable to Sodium and NaE, 445 pages, $2.00: 

Handling Radioactive Wastes in the Atomic Energy Program, revised August 
1951, reports on the sources and types of radioactive wastes in atomic energy 
operations, methods developed for their safe handling and disposal, and 
methods specified for the safe handling of radioisotopes by private users, 30 
pages, 15 cents? 

%hw Chart of XucZear Species, W. H. Sullivan, John Wiley & Sons, Inc., 
s. Y., 1949, shovis physical data for all the nuclear species known as of June 
1M9, $2.50. 

'Available from Superintendent of Documents, U. S. Government Printing OfIIce, Wash- 
Won%, D, C. 
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Neutron Cross Xections, May 15, 1952, revised to include supplementary wit,,,, . 
to 1955, a compilation of data in tabular and graphic form prepared 
AEC Neutron Cross Section Advisory Group. Cross section values for 
elements, and compounds are given for neutrons ran@ng in energy fro 

Q O.rIJ,. 
electron volts to 100 MeV., 336 pages, $3.50.' 

= - 

Reactor Handbook, provides a condensed and reliable source of nuclear 
data. 

Volume I.-Physics, two sections, Reactor Physics and Radiation Shi eldQ, 
804 pages, $4.25: 

Volume 11.-Engineering, eight sections. Light- and Heavy-wat 
Systems, Liquid-metal-cooled Systems, Gas-cooled Systems, Aqueous be* 

Systems, Liquid-Metal me1 Systems, Fused Salt Systems, Handling ;I 
Control, and Reactor Designs, 1088 pages, $5.50: 

E. 

er-wde; 

Volume I I I . 4 e n e r a l  Properties of Materials, 610 pages, $3.50.' 
I8otopes in Medicine, comprises a collection of papers presented at  the seDtka 

ber 1953 training course of the Medical and Special Training DivisioM r f  

ORINS. 
Discussion sessions are summarized and edited. 

This publication covers the entire field Of clinical 
R u e  

High Voltage P r o b Z m ,  J. D. Trimmer and Harry Pearlman, Clinton E n a m  
Works-Tennessee Elastman Corporation, Oak Ridge, Tenn., 1951, p- 
an account of work done in connection with the high voltage systems 
the electromagnetic separation process. Sparking and insulator bre&doeFI,, 
are treated in detail, 226 pages, $185.' 

Vacuum ProbZents and Techmiques, C .  E. Normand, Frank A. Knox, a. w, bfOa. 
Alan A. Samuel, W. R. Perret, Clinton Engineer Works-Tennessee E a s h  
Corporation, Oak Ridge, Tenn., 1950, describes and evaluates the m i w  
vacuum equipment required in the opera tion of the electromagnetic separatioe 
process. It presents significant improvements in efficiency resulting froE 
changes in operating techniques, and brings together information widely spreag 
throughout the literature, 265 pages, $1.75.' 

Research Reactors, a volume describing the nuclear research reactors derelm 
in the national atomic energy program. The document was prepared 
present the details of the U. S. program to delegates attending the Intern. 
tional Conference on the Peaceful Uses of Atomic Energy, Geneva, Switzerland 
1955, 452 pages, $2.00: 

Chemical Processiag an& Equipment, like Research Reactors described above, a5t 
prepared for  the benefit of delegates to the International Conferenit lt 
describes the chemical and engineering aspects of processing materials am 
ciated with nuclear reactors. It includes descriptions of radiochemical 
laboratories, remote control handling equipment, and the like, 1955,302 pas% 

&diOi8OtOpeS in. Medicine, edited by Gould A. Andrews, Marshall Brucer, Elh* 
beth B. Anderson, is the published proceedings of the second advanced train& 
course given by the Oak Ridge Institute of Nuclear Studies. 
concerned with specialized medical application emphasizing more direct weri 
uses of radioisotopes. Chapters include tumor localization, diagnostic si4 
therapeutic uses of radioiodine, therapy with radioactive colloids and ow 
phases of medical utilization of radioisotopes, 817 pages, $5.50: 

* Available from Superintendent of Documents, U. S. Government Printing 

aAvailable from Office of Technical Services, U. S. Department Of COEUJlerce* 

$200.1 

The course 

in&ton 25, D. C. 

i n e o n  25, D. C. 

the invest 
&actor 8hi 

scribes th 
testing of 
for the Sh 

AvailabIe 
w o n  25, D. 
' Available 

k t o n  25, D. 
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Leuel Schemes, K. Way, R. W. King, C. L. McGinnis, R, ran Lieshout, 1955, 
5": ready r eference source of nuclear information consisting of a collection of 

!fif18as showing positions and properties of nuclear energs levels, character- 
.@ of radioactive decay and nuclear reactions, together with a tabular COD 

of the experimental data and bibliographic references to the original 

cp&try  and Metallurgg of Miscellaneous Materials, edited hy Laurence L. 
pbe ill, 1955, consists of individual papers dealing with miscellaneous chemical, 

taUnrgical and structural subjects, 172 pages, $1.00." 
Cation of the Isotopic Composition of Uranium, edited by A. E. Cameron, 

resents some of the solutions to problems encountered in the adaptation 
om methods and principals to the routine determination of the isotopic 
sition of uranium, 166 pages, $1.52.' 

ma Equipment for Tanks and Hagnets, edited by C .  R. Baldock and E. D. 
godson, 1947, presents an account of the electrical engineering phases of the 
dectromagnetic separation process as they related to electrical equipment used 
io the separation of isotopes, 401 pages, $2.65.' 

#*eta a d  Magnetic Measurhg Techniques, edited by R. K. Takerling and A, 
Gat@, 1949, is a report of the successful adaptation of the mass spectrographic 
method of Separating Uranium isotopes to an electromagnetic separation plant, 
~a emphasis upon magnets and associated measuring techniques, 213 pages, 

wtrwt Circuits for Calutrons, edited by R. K. Wakerling and A. Guthrie, 1949, 
& a  report of the successful adaptation of the mass spectrographic method of 
%Fating uranium isotopes to an electromagnetic separation plant, with 
mphasis upon electrical circuiting, 280 pages, $1.85,* 

g&omagnetic Separation of Isotopes in Cmnzmerciat Quantities, edited by R. K. 
Takerling and A. Guthrie, 1949, is a report of the successful adaptation of the 
mms spectrographic method of separating uranium isotopes to an electromag- 
netic separation plant, and describes the production of isotopes by the electro- 
magnetic separation process in commercial quantities, 434 pages, $2,65? 

&roes and Collectors for  Use in Calutrons, edited by R. K. Wakerling and A. 
Gnthrie, is a report of the successful adaptation of the mass spectrographic 
method of separating uranium isotopes to an electromagnetic separation plant, 
and describes the sources and collectors for use in calutrons, 1949, 273 pages, 

% b h s  of Physics in the Ion Source, edited by Arthur H. Barnes, S. M. Mac- 
Xeille, Chauncey Starr, presents the fundamental processes involved in the 
operation of calutron source units, and describes the experiments that enabled 
tbe investigators to determine these processes, 1951, 294 pages, $1.50.' 
hxtw Bhielding Design Manual, edited by Theodore Rockwell, 111, 1956, de- 
Scribes the procedures and data which are used in the design, construction and 
m g  of shielding for the reactor plants of the naval reactors program and 
for the Shippingport pressurized water reactor, 466 pages, $2.10: 

221 pages, $1.75: a@* 

QU 
I 

19501 p 
131131 
compo 

@ 

p.45.' 

$LG.s 

'Available from Superintendent of Documents, U. S. Government Printing Office, Wash- 

'Apailable from Omce of Technical Services, U. S. Department of Commerce, Wash- 
25, D. C. 

25, D. C. 
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Periodicals and Catalogs 

0% hruclear Bcience Abstracts, issued twice a month by the AEC Technical 
tion Service, contains abstracts of all-current AEC declassified and unclassiG,, 
reports, of non-AEC reports related to atomic enerS’, and of articles appearib: 
in both of foreign and domestic periodical literature, $6 per year. (.E;s Ik; 
year foreign.) 

Tenn., July 1952, lists and describes radioactive and stable isotopes availahit 
from ORNL and includes prices and instructions for ordering the isotopes, ~~ 

per copy. 

Isotopes-CataZog and Price Lis t ,  Oak Ridge Kational Laboratory, Oak R. ‘d&, 

THE NATIONAL NUCLEAR ENERGY SERIES 

These volumes mere written by the scientists who performed the research and 
development on the atomic energy enterprise under the Manhattan Engineer Dis. 
trict and later under the Atomic Energy Commission. The following vOiume 
have been published for the AEC project by the BfcGraw-Hill Book Co., New yorl;, 
N. Y. 

Division, I :  The Electromagnetic Separation Process 
Vacuum Equipment and Techniques, vo1.1, edited by A. Guthrie and R. E. w&pr* 

ling, 1949, describes the development and study of high vacuum equipment and 
high vacuum systems for the large-scale separation of isotopes by the electrom 
magnetic process, 264 pages, $3.75. 

The Characteristics of Electrical Discharges in Magnetic Fields, vol. 5,  edited br 
A. Guthrie and R. K. Wakerling, 1949, cover most of the significant studies bb 
the University of California Radiation Laboratory on electrical diS&ai& 
with emphasis on studies of electrical discharges iT! rapors of uranium corn- 
pounds, 376 pages, $5. 

Division 11: Gaseous Diffusion Project 
Engineering Developments kn the Gaseous Digusion Process, v01. 16, edited b! 

M. Benedict and C. Williams, 1949, describes a number of mechanical, electri- 
cal, and chemical engineering developments related to the operation and ban- 
dling of materials used in the gaseous diffusion process-principally special 
plant instruments, vacuum engineering, development of heat-transfer eqnip 
ment, and absorption of uranium hexafluoride and fluorine, 129 pages, $2 

Division IZI : Special Separations Project 
The Themy of Isotope Separation, vol. lB ,  by Karl Cohen, 1951, presents the 

theory of cascades as generally applicable to  the probIems of isotope sepm- 
tion. Different types of centrifuges and other methods of separation are a h  
discussed, 165 pages, $2.50. 

Spectroscopic Properties of Uranium Compounds, rol. 2, edited by G. H. Diek 
and A. B. F. Duncan, 1949, presents data compiled from a comprehensive stud! 
of the absorption and fluorescence spectra of uranium compounds and descrim 
the experimental techniques used in the studies, 290 pages, $4.25. 

Physical Properties and Analusis of Heavy Water,  rol. 48, by I. Kirschenbam- 
1951, describes the physical properties of heavy mater, chemical equilibria Of 

exchange reactions and methods of isotopic analysis, 438 pages, $6. 

Available from Superintendent of Documents, U. S. Government Printing office* wad‘ 
ington 25, D. C. 
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raphg of Research olt Heavg H v d r o g m  Cmtpounds, 1-01. 4C, compiled by 
mball, edited by H. C. Urey, and I. Hirschenbaum, 1949, contains 

references to published literature on research with heary hydrogen. 
ces are arranged by subject with an  index of the hydrogen compounds 

,&on of aea i iy  Water,  vol. 4F, edited by G. 31. Nurphp, is being compiled 
!'fd works of other authors. It will present laboratory pilot-plant studies for 
$-,US separation processes investigated and engineering surTeys of actual 

duction plants with descriptions of their operations, 394 pages, $3.25. 

ors, 350 pages, $4.75. 

12 17: Plutonium Project  

Instrumentation, TOT. 8, edited by G .  S. Monk and W. H. RlcCorkle, 1954, 
tains useful and practical techniques and methods of optical instrumen- 

It is a summary of the optics work carried out 

gndiochemicaZ Studies: The  Fission Products, vol. 9, edited by C. D. Coryell and 
* Sugarman, 1951, presents 336 original research papers on the techniques 

b d  results of radiochemical studies of uranium and plutonium fission prod- 

fke Actinide Ekments ,  vol. 148, edited by G. T. Seaborg and J. J. Katz, 1954, is 
acornpanion volume to pol. 1413, Division IV, KNES, The Transuranium EZe- 
*&s, published in 1949, and summarizes available information on the ele- 
ments in the actinide series. Also included is an Index for the Transuranium 
Elements, 870 pages, $11.75. 

Transuranium Elements, Research Papers, TOI. 14B, edited by G .  T. Seaborg, 
J. J. Eatz, and W. R I .  Naming, 1949, includes 163 research papers on neptu- 
nium, plutonium, americium, curium, and several of the heary elements re- 
lated to them, and historical summaries of transuranium element research, 
1,733 pages (in 2 parts), $23.75. 

f ~ p  Gimnistry and Metallurgg of Hiscellaneous Materials; Thermodynamics, vol. 
1gB, edited by L. L. Quill, 1949, contains 10 research papers on the therm@ 
dpamic properties of the elements and several of their compounds, 329 pages, 
$450. 

industrial Medicine on the Plutonium Project, vol, 20, edited by R. S. Stone, 1951, 
describes the medical prqgram established for the care and protection of 
norkers on the plutonium project, 511 pages, $7. 

Eiological Effects of External X -  and Gamma Radiation, part I, rol. 22B, edited 
br R. E. Zirkle, 1954, deals with radiological research and inrestigations 
performed at  the n'ational Cancer Institute of the effects of continuous X- and 
amma irradiation on life span, weight, blood picture, and breeding behavior 
of small laboratory mammals, 530 pages, $7.25. 

~:ologicaZ Ef fects  of External Beta Radiation, vol. 22E, edited by R. E. Zirkle, 
offers a collection of original reports on the effects of beta rays applied to the 
mface of the mamma'lian body, 242 pages, $3.50. 

~"OPatho log~  of Irradiation f r o m  External and Internal Sources, vol. 221, edited 
bYW. Bloom, 1943, is an advanced treatise on the histopathological and cyto- 
k h l  effects of total-body irradiation, SO8 pages, $10.75. 

'~~COlogy of Uranium, vel. 23, edited by A. Tannenbaum, 1990, describes the 
andies made on the distribution, accumulation, excretion, and chemical and 
@Wiological effects of uranium and uranium compounds in the animal body. 
=pages U~JE. 

p i t a  
ilp 

con tations in nuclear research, 
sspartuf the plutonium project, 262 pages, $3.75. 

2,086 pages (in 3 parts), $27.75. 
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Division V :  Los A l a m s  Project 
z 

nd b. t 

remerit 

Electronics: Esperimental Te~h?niqUe8, V O ~ .  1, edited by TV- e. Elmore a 
Sands, 1948, describes a number of complete circuits and circuit eleQtQLs 
developed at Los Alamos for making nuclear and other physical meaSu 
417 pages, $5.50. 

Ionization Chambers and Counters: Emperimmtal Techniques, vol. 2, editw t- 
B. Rossi and H. Staub, 1949, describes the physical Principles oe ionizati,,t 
chambers and counters, and includes PreviouslY unpublished project d 
ments by scientists at the Los Alamos Laboratory, 243 pages, $3.25. 

Niscellaneous Physical and Chemical Techniques of the Los Alamos project 
3, edited by A. C. Graves and D. K. Froman, describes a variety of 
tory techniques used at Los Alamos in early studies. Drawings and 
of the laboratory and apparatus are given, 323 pages, $4.25. 

ewb; 

a* 

Division V I :  University of Rochester Project 
Pharmacology and Tomimlogy of Uranium Compmnds, VOl. 1, edited by 

Voegtlin and H. C. Hodge. Parts I and 11, published in 1949, Summark 
results of 3 years research on the toxicity of various uranium compounds & 
the mechanism of uranium poisoning, 1,084 pages (in 2 parts) $la. 
Parts 1x1 and IV, published in 1953, continues from Parts 1 and 11, with m h  
of long-term studies, mainly on the chronic inhalation toxicity of nraaw 
compounds. Major problems considered are bone deposition of uranim aoE 
carbohydrate metabolism. Bibliography, index. 1,381 additional Page 
2 parts), $18. 

reports the studies made during the war period at the University of Rodester 
on the biological effects of X-radiation along with a collaborative study of 
chronic effects of neutron irradiation made with the Biochemical Foundatjm 
Newark, Del. Included in the volume are the effects of single doses of whob 
body X-radiation, chronic X-radiation, and fractionated doses of fast ne&rons. 
508 pages, $7.00. 

Biological Btudies zoith Polonium, Radium, and Plutonim,  vol. 3, edited by BY 
Fink, 1949, describes the studies made of the biological effects of these a l p b  
emitting elements in the animal body, air monitoring precautions, and eqoig 
ment used in atomic energy laboratories where work with these elements b 
carried on, 411 pages, $5.50. 

Biological Effects of External Radiation, vol. 2, edited by Henry A. Blair, 

Division V I I :  Materials Procurement Project 
P r e p a r a t h ,  Properties, an& Technology of Fluorine and Organic Fluor0 C m -  

Pmnds, vol. 1, edited by C. Slesser and S. R. Schram, describes development E 
the large-scale manufacture of fluorine, and purifying and handling duorW 
It describes the preparation and the chemical and physical properties of w'ia 
fluorocarbon compounds, 868 pages, $11.50. 

The JfetalZurgg of Zircmium, vol. 4, edited by B. Lustman and F. Kerze, ls6;. 
comprises contributions by participants in the Navy-AEC program On * 
development of zirconium for reactor applications, 780 pages, $10.00. 

Division VIIZ: Manhattan Project Chem*'stry 
tinalttttcal Chemistry of the Manhattan Project, vol. 1, edited by C. J. * 
1950, describes methods of analyzing the many different materials 
the atomic energy project-with emphasis on analytical methods for tk+ -- - - 

of uranium and thorium, 748 p a w ,  $10.00. 
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ranium. Part I .  The Element, I t s  Binarg and ReZated Compounds, 
. J .  Katz and E. Rabinowitch, 1851, is a detailed discussion of the 
d chemical properties of uranium, its occurrence in  nature and 

,-.tion from ores, and preparation and physical properties of its binary 
e’tsa mds, 609 pages, $8.25. 
”?Effects of the Atomic B m b  in  Japan, edited by Ashley W. Oughterson 

gfdirSbields Warren, is based upon the 6-volume report of the Joint Comnzission ’* the Investigation of the Bffects of the Atomic Bomb in Japan. It presents 
; @eat mass of unique and authoritative information of importance to  
o s p a l  defense, and is a valuable contribution to fundamental medical 

DEPOSITORY LLBRBRIES 
-=e - 3E 

z = 

% por 

B 

3 
zz 

der to  make the nonclassified results of Commission research and develop- 
,vailable to the public, the following libraries serve as depositories for 

s@ tially all the Commission’s nonclassified reports. A number of other 
5 r s i t y  and public libraries also receive copies of the reports tha t  a r e  sold by 

t@ 
of Technical Services. 

gerk&y, University of California 
General Library 

lros gngeles, University of California 

anford,  Stanford Research Insti- 

Denver, Denver Public Library 

sew Haven, Pale University Library 

Fadington, Library of Congress 

Gainesville, University of Florida 

DISTRICT O F  COLUMBIA 

Atlanta, Georgia Institute of Tech- 
nology Library 

Chicago, John Crerar Library 
Chicago, University of Chicago Li- 

Trbana, University of Illinois Li- 

hfayette, Purdue University Library 

h e s ,  Iowa State College Library 

Lexington, University of Kentucky 

Baton Rouge, Louisiana State Unirer- 

MASSACHUSETTS 
Cambridge, Harvard University L i -  

Cambridge, Massachusetts Institute 
brary 

of Technology Library 
hlICHIGAN 

Library 
Ann Arbor, University of Michigan 

Detroit, Detroit Public Library 

Minneapolis, University of Minnesota 
MINNESOTA 

Library 
N I  SSOURI 

Kansas City, Linda Hall Library 
St. Louis, Washington University 

Library 
NEW JERSEY 

brary 
NEW MEXICO 

Princeton, Princeton University Li- 

Albuquerque, University of New 
Mexico Library 

NEW PORK 
Buffalo, Lockwood Memorial Library 
Ithaca, Cornell University Library 
New Pork, Columbia University Li- 

New York, Atomic Industrial Forum 
New Pork, New York Public Library 
Troy, Rensselaer Polytechnic Insti- 

brary 

tute Library 
NORTH CAROLINA 

Durham, Duke University Library 
Raleigh, North Carolina State Col- 

lege Library 
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OHIO 
Cincinnati, University of Cincinnati 

Cleveland, Clewlaud Public Librarx 
Columbus, Ohio State Unirersity Li- 

Toledo, Unirersity of Toledo Library 

Stillwater, Oklahoma Agricultural 
and Mechanical College Library 

Corvallis, Oregon State College Li- 

Library 

brary 

OKLAHOMA 

OREGOK 

brary 
PENXSYLVANIA 

rania  Library 

Pittsburgh 

University, Pattee Library 

Philadelphia, University of Pennsyl- 

Pittsburgh, Carnegie Library oi 

University Park,  Pennsylvania Stat( 

PUERTO RICO 
La Kortaleza. S m  Juan, l j h i y e r q ~  

‘It! r , ;  Puerto Rico Library 
SOUTH CAROLISA 

lina Library 
Columbia, Unix-ersity of south ~. 

a!{> 
TEII’SESSEE 

Austin, University Of Texas Librav, 

Salt Lake City, University of Utnt 

.. UTAH 

Library 

INDUSTRIAL DEPOSITORIF,S 

To provide industry with specialized industrial information materials and ti. 

facilitate inspection of such materials, the AEC has Set Up special depositori,, 
at the Atomic Industrial Forum, Inc., in KeK Pork City, at the John Cremr 
Library in Chicago, in the Stanford Research Institute, Stanford, Calif., and 
at the Georgia Institute of TechnologY Library, Atlanta, Ga. Industrial deposi. 
tory collections a re  comprised of a Complete ColleCtiOn Of unclassified ‘‘basic 
science” reports which haye been found to contain technological developments 
of special ralue to  American industry not directly connected with the c. s. 
Atomic Energy Program. Abstracts of these reports were published in a serie 
of special bibliographies entitled, “Selected AEC Reports of Interest to Industry,” 
which is also available at the depositories. A modest program for maliinc un- 
classified enginer ing drawings nrailnble for inspection a t  industrial depositoriw 
has also been initiated. 
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~ I T L B T I O N S  OF THE U. S. ATOXIC EKERGY C O M ~ S S I O N ~  
PART Z-RmS OF P U m C E  

sulint to the Administrative Pro- 
Act, Public Law 404, 79th Con- 

2d session, the following rules are 
e blished as a document subject to codi- 

tion, effective 30 days after publica- 

tion 

per 

nfeSSt 

tca in the Federal Register. 

DESCRIPTION OF PaBT 

w. 
"1  scope. 
:o Smarts. 
$3 

Resolution of conflicts. c- 

,,s DefinitiOXH. 

Qbpart A-Procedure on Applicationa 
.. for Issuance, Amendment or Transfer 

,,f a License or Construction Permit 
a d  Renewal of a License 

c 

w- 
c Applicability of subpart. 
"01 .. Administrative examination of 

applications, notice to others 
informal conferences. 

"02 Action on applications, hearings 
503 Effect of timely renewal appli, 

cations. 

Sbpart B-Procedure for ImposhI 
Requirements by Order, or for Modi 
fieation, Suspension, or Revolution o 
a License or  Construction Permit 
w. 
LW Applicability of subpart. 
91 Notice of violation. 
202 Order to show cause; temporar! 

emergency action. 
3 3  Recapture of material or entr! 

in emergenq revocation cases 

Subpart G-Rules of General 
Applicability 

COMMON PEOVISlOXS 

h. 
300 Filing of papers ; when completc 
3Q Computation of time. 

let. 

.702 

.703 

.Ti04 
:.'io5 
:.706 

.TO7 
1.708 
:.-io9 

Estension of time. 
Service of papers, methods, 

Represen tn tion. 
Intervention. 
Effect of intervention or denial 

thereof. 
Consolidation. 
Hearings, formal and informal. 
Authority to issue oaths and af- 

proof. 

firmations. 

INFOBXAJ- H U E I N G S  

!.720 Informal hearing procedure. 
FOBMAL HEAELINGS 

t.730 
Z.731 

L732 

2.733 
2.734 
2.735 
2.736 
2.i37 
2.738 
2.739 
2.740 
2.741 
2.742 
2.743 
2.744 
2.745 
2.746 
2.747 

Parties. 
Limited appearances by persons 

not parties. 
Designation of presiding officer, 

disqualification, unavailability. 
Powers of presiding officers. 
Separation of functions. 
Notice of hearing. 
Answer. 
Reply. 
Default. 
Admissions. 
Prehearing conferences. 
Amendments. 
Hearings, public. 
Official reporter, transcript. 
Subpenas. 
Depositions. 
Order of procedure. 
Evidence. 

1Policies and regulations of the U. S. 
AEC announced prior to July 1956 can be 
found in the Federal Register and in the fol- 
lowing semiannual reports-: Fifth Report, 
Sixth Report, Ninth Report, 'Tenth Report, 
Eleventh Report, Twelfth Report, Thirteenth 
Beport, Fourteenth Report, Fifteenth Re- 
port, Sixteenth Report, Seventeenth and 
Kineteenth Reports. 

169 
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SeC. 
2.748 

2.749 

2.750 
2.751 

2.752 

2.753 

2.754 
2.755 

2.756 

Interlocutory appeals to  the Com- 
mission from rulings of pre- 
siding officers. 

Proposed findings and con- 
clusions. 

Official notice. 
Intermediate decisions and their 

Exceptions to intermediate de- 

Briefs and oral arguments be- 

Final decision. 
Waiver of procedures or inter- 

Petition for reconsideration. 

effect. 

cisisns. 

fore the Commission. 

mediate decisions. 

PUBLIU BULE M U I N O  

2.780 Scope of rule making. 
2.781 Initiation, petition. 
2.782 Petition for rule making. 
2.783 Determination of petition. 
2.784 Notice of proposed rule making. 
2.785 Participation by interested per- 

sons. 
2.786 Commission action. 
2.787 Effective dates. 

AVAIUBILI lT  OF OFFICIAL BECOEDS 

2.790 Public inspection, exceptions, re- 
quests for withholding. 

AUTHOBITY : $ 5  2.1 to 2.790 issued 
under sec. 161, 68 Stat. 948, 42 U. S. C. 
2201. 

DESCRIPTION OF PAET 

52.1 Scope. This part governs the 
conduct of ali proceedings before the 
Atomic Energy Commission involving 
licensing and licenses: including patent 
licensing under section 153 of the Atom- 

2 Part 30-B~product  Material Licensing, 
Part 40-Source Material Licensing, Part 
50-Licensing of Production and Utilization 
Facilities, Part 55-Licensing of Operators, 
Part 70-Special Nuclear Material Licens- 
ing. 

ic Energy Act of 1954 but excluding B i ,  
other patent matters? 

2.2 Rubparts.  Each 
parts which precedes Subpart 

to the type of proceeding descrih 
the opening section of th 

e SUbpd,,, Subpart G of this part sets forth - 

proceedings and should be r a d  in MJt 
junction with the subpart gorerninn 

Of the Rut. 
part sets forth a w i a l  rules applicat., Of tt,, 

era1 rules applicable to all tms R z  (,I 

particular proceeding. h til, 

* ln4Pf 
5 2.3 Revolution of conflicts 

conflict between a general rule in s~ 
part G of this part and a sDecial PniF 

in another subpart applicable to a ~~~, 

ticular type of proceeding, tile specks 
rule will govern. 

pan, words or phrases which are &fin@ In 
the Atomic Energy Act of 1934 and tr; 
the several parts of this &apter tc 
which this part applies, shall 
meaning defined in the act and the prtr. 

@P t inent parts with the folloang 
tion and explanation : . 

( a )  “ ~ m m i s s i o n ”  means the cam. 
mission of five members or a quoram 
thereof sitting as a body, as Prorid4 
by section 21 of the Atomic Energy 
of 1954, or any officer or board to ahorn 
has been delegated, pursuant to swtioc 
1610 of the act and as set forth in Pan 
1 of this chapter, final authority for 
making decisions in the course of ad- 
judication or for issuing, amending, ot 
rescinding rules in the course of rnlp 
making. 

(b) “AEC” means the agency est& 
Lished by the Atomic Energy Act af 
19M, comprising the members of the 
Commission and all officers, emploFe@. 
and representatives authorized t o  
in the case or matter whether C l O t h d  
with final authority or not. 

8 The specifications, Pursuant to 8ectiaa 
156 of the act, for  patent licenses t o  
AEC held patents or those declared suhj+ct 
to licensing under section 1531  of the “’* 
Ire set forth in Part 81 Of this chapter 
The Patent Compensation Board 
ings under sections 157 and 173 of the ;IcL 

are governed by Part 81 Of this aapter. 

8 2.4 Definitions. In tus 
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S the cam. 
* a quorum 
8s Provided 
EnergF dct 
rd to  whom 
t to section 
mth in Putt 
Ithoriw for 
urse of ad- 
uending, or 
rse of rule 

ART A-PROCEDURE ON AP- 
5 f l P c ~ ~ ~ O N S  FOR ISSUANCE, 

prs NDMENT OR TRANSFER OF 
@$cf$NS.E OR CONSTRUCTION 
P R ~ l T  AND RENEWAL OF A 

3.100 Applicability of s u b p a T t. ' rocisions of this subpart prescribe 
$Ifbe p ,,&we covering applications for 
*ysuance of a license, construction 
@ amendment of a license or con- *&, r tion permit at the request of the 

transfer of a license or construc- .@C 
ylaery 
joo permit, and renewal of a license. 

rice should also be made to  Sub- ?: of this part which sets forth ' roles applicable to all types of 
$e 
+ingS. 
* 2101 Administrative examination 

,ppl&atiW, notice to others, infor- 
conferences. Applications de @' 
in 5 2.100 will be given a docket 

~ oBer identifying number and routed 
the appropriate AEC offices for ad- 

,&istrative examination. AEC will 
gre to others such notice of the ming 
( the application as is required under 

applicable regulations of this chap 
and such additional notices as i t  

jeems appropriate. The applicant may 
required to submit additional infor- 

stion and may be requested to confer 
3iformally regarding the application. 
02.102 Action on applications, hear- 

tag#. (a )  The AEC will, upon request 
<the applicant or  an intervener, and 
may upon its own initiative, direct the 
&lulding of a formal hearing prior to 
*g action on the application. If no 

@rim 

$or formal hearing has been held and 
annotice of proposed action has been 
:wed as provided in paragraph (b) of 
*&section, AEC will direct the hold- 
2: of a formal hearing upon receipt of 
G request therefor from the applicant 
F an intervener within 30 days after 
&issuance of a license or other a p  
Zoml or a notice of denial. 

(b)  In  such cases as it deems appro- 
;&% AEC may cause to be served 
9x1 the applicant, and published, a 
a~ce of proposed action upon his a p  

plication and shall cause copies thereof 
to be served upon interaeners or others 
entitled to or requesting notification. 
The notice shall state the terms of the 
proposed action. If a formal hearing 
has not been held prior to  issuance of 
the notice, AEC will direct the holding 
of a formal hearing upon the request of 
the applicant or an intervener received 
within fifhen days following the service 
of the notice. 
$2.103 Efleot of time& renewal ap- 

plications. In the case of an applica- 
tion for renewal, if the licensee has 
made application for the renewal of a 
subsisting license at least 30 days prior 
to its expiration date, the license shall 
not be deemed to  have expired until 
such application shall have been 
determined. 

SUBPART &PROCEDURE FOR IM- 
POSING REQUIREMENTS BY OR- 
DER, OR FOR MODIFICATION, 
SUSPENSION, OR REVOCATION 

TION PERMIT 
OF A LICENSE OR CONSTRUC- 

f 2.200 Applicability of subpart. The 
provisions of this subpart prescribe the 
procedure in cases initiated by AEC to  
impose requirements by order upon a 
licensee or holder of a construction 
permit or to modify, suspend, or revoke 
tl license or construction permit. Ref- 
erence should also be made to Subpart 
G of this part, which sets forth the rules 
applicable to all types of proceeding8. 
The provisions of this subpart shall not 
apply to action taken pursuant to sec- 
tion 108 of the act. 
$2.201 Notice of &dation. (a) 

Prior to the institution of any proceed- 
ing for the suspension or revocation of 
a license or construction permit for al- 
leged violation of any provision of the 
act, regulations, or conditions of the 
license or permit, the licensee or per- 
mit holder shall be served with a writ- 
ten notice calling the facts to  his at- 
tention and requesting a written expla- 
nation or statement in reply. Within 
15 days of the receipt of such notice, or 
such other reasonable period as may be 
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specified in the notice, the licensee or 
permit holder shall send his reply to the 
AEC office designated in the notice. If 
the notice relates to conditions or con- 
duct which may be susceptible Of cor- 
rection or of being brought into full 
compliance by action of the licensee or 
permit holder, he shall state in his reply 
the corrective steps taken or to be insti. 
tuted in achieving correction and pre- 
venting further violations, and the date 
when such correction and fu l l  compli. 
ance will be achieved. 

(b)  Where in the opinion of AEX: the 
public health, interest, or safety re 
quires, or the failure to be in compliancc 
is wilful, the notice provided for in thiE 
section may be omitted. 

8 2.202 Orders to show cause; condi, 
t i m 2  orders. (a) (1) In any case de 
scribed in 8 2200, and after notice if an3 
as required by 2.201, AM3 may issue tc 
the licensee or permit holder an ordel 
directing him to show came why tht 
proposed action should not be taken 
There will be included a notice of forma 
hearing. The time for hearing speciflec 
shall not be less than 20 days after is 
suance of the order except that, when 
the public interest or safety requires 
AEC may provide in the order for I 
shorter period. 

(2) Where in the opinion of AEC thc 
public health, interest and safety re 
quires, the proposed action may be madl 
temporarily effective prior to the timl 
for hearing. 

(b) In cases initiated by AEC to im 
pose requirements by order upon a licen 
see or holder of a construction permil 
the BEC may (in lieu of following th 
procedures prorided in paragraph (a  
of this section) issue such order to b 
effective at  a time specifled thereir 
The order will designate also a period o 
time, not less than 15 days from the dat 
of issuance of the order, within whic: 
the licensee or permit holder may fil 
a written request for formal hearing 
The timely filing of a request for forma 
hearing with respect to any order, o 
any part of an order, issued pursuant t 
this paragraph shall stay the order, a 

3UBPART G-RULES OF GENER-~L 
APPLICABILITY 

COMMON PROVI~IONS 

$2.700 Filing of papers; when cmb 
ilete. Unless otherwise Specified, pn. 
iers required to be filed with AEC s h a  
,e f2ed with the Atomic Energy Corn. 
nission, 1901 Constitution Avenue, hw., 
Washington 25, D. C. Papers required 
:o be filed with AEC shall be deemed 
Bled upon actual receipt by AEC at the 
place specified accompanied by proof of 
service upon parties required to be 
;erved. Upon actual receipt the filing, 
when by mail or telegraph, shall be 
jeemed complete as of the date of de 
posit in the mail or with the telegraph 
2ompany as provided in paragraph (d) 
3f $2703. 

52.701 Computation of time. In 
computing any period of time prescribed 
o r  allowed by any applicable statute, 
rule, notice, or order, the day of the act, 
erent, or default after which the de&- 
nated period of time begins to run & not 
to be included. The last day of the Pe 
riod so computed is to be included, nn- 
less it is a Saturday, Sunday, or a le@ 
holiday, in which event the period runs 
until the end of the next day Rhich is 

5 2.703 
pro0f. ( 

of wbj 
v;ill serve 
pipers isf 
is requir 
p a W s  IV 
serve. E 
gervice, S 
tions, br 
shaU be 
upon all 
thereof; 
companY 
for filing 
parties t c  
may, up0 
make sp 
service o 

(b) Sc 
parties o 
tires. 

( c )  Se 
by persoi 
tified or 
mail, by 
Rhen p 
statute, 

(d)  S 
Wardec 

- (1) B 
h dlbg t k  
[ 3€ 
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Saturday, Sunday, nor a holi- 
8 , p e n  the period of time pre- 
&T. allowed is less than se-ien 
;ft iDtermediate Saturdnys. Sundays, 
!@l,olin~ys shall be excluded in the 

Exteiuion of tinic. Unless 
is denied by statute, exten- 

of time for filing or performing 
@act required or  allowed to be done, 
g' continuances of any proceeding or 

cI may be granted in the discre- QriD"9 
of AS upon application and good 

@*&own by any party, or upon the 
of AEC or stipulation of a11 

Where a presiding officer 
#been designated for hearing, the dis- 
d o n  in granting extensions of time 

continuances in  matters relating 
'Bebearing shall rest with the pre- 

9703 service of papers, naethods, 
(a) Except for subpenas, serv- 

which is governed by $2.744, AEC 
Serve all orders, notices, and other 

issued by it when service thereof 
, r~uired,  together with any other 
*pfi which it is required by lam to 
6k Every other paper requiring 
dce ,  such as answers, petitions, mo- 
a, briefs, exceptions, and notices, 
gu be served by the party filing i t  
*D all parties entitled to service 
mf; and proof of service shall ac- 
apmnp the paper when it is tendered 
;.filing. Where there are numerous 
sties to a proceeding the Commission 
atupon motion or  its own initiative, 

special provision regarding the 
.zriceof papers. . 
'b) Serrice shall be made upon the 

xties or their designated representa- 

IC) Service of papers may be made 
'- personal delivery, by first class, cer- * or registered mail including air- 
*k by telegraph, or by publication 

Publication is authorized bF 
rule, or order. 

l a )  Service upon parties shall be 
3tdM as complete: 

''1 BY Personal delivery, upon ban- ': Paper to the individual, or 

$Jer 

= .@ or 

J 
officer. 

f -  
@j. 

36. 

389403-5-13 

leaving it at his office with his clerk 
or other person in charge thereof or, if 
there is no one in charge, learing it in 
a c%nspicuous place therein or, if the 
office is closed or the person to he served 
has no office, leaving it a t  his usual 
place of residence with some person of 
suitable age and discretion then resid- 
ing therein; 

(2)  By mail, upon deposit in the 
United States mail properly stamped 
and addressed ; 

(3)  By telegraph, when deposited 
with a telegraph company properly ad- 
dressed and with charges prepaid; 

(4 )  Ry publication, when due notice 
shall have been given in the publication 
for the time and in the manner provided 
by statute, rule, or order. 
Service by mail or telegraph shall be 
made at the principal place of business 
of the individual or party to be served 
or at his usual residence. 

( e )  Proof of service of any document 
may consist of:  (1) A certificate de- 
scribing the service by the person mail- 
ing, telegraphing, or making personal 
serrice of the paper or causing its pub- 
lication; or (2)  an acknowledgment of 
service signed by the individual receiv- 
ing service personally. 

8 2.704 Representation. (a )  Except 
as provided in paragraph (b )  of this 
section, any person appearing before 
AEC may do so in person or by a repre- 
sentative. Any person transacting busi- 
ness with BEC in  a representative ea- 
pacity may be require0 to shorn his 
authority to act in that capacity. 

( b )  I n  a formal hearing, a person 
may appear in person or be represented 
by an attorney at lam in good standing 
admitted to practice before any court 
of the United States, the District of Co- 
lumbia, or the highest cvurt of any 
state, territory or possession of the 
United States. Presiding officers may 
permit qualified individuals having 
scientific training or experience to  par- 
ticipate on behalf of a party in the 
presentation of evidence. 

$j 2.705 Intwvention. (a )  Any per- 
son whose interest may be affected by 
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a proceeding may file a petition to in- 
tervene, describing his interest, how it 
m a -  be affected by AEC action, and the 
position he is taking in the matter. 
Service of copies of the petition shall 
be made upon all parties to the pro- 
ceeding. The licensee or  ap1)licant 
upon prompt notice and motion, and 
other parties b?; leave, may contest the 
right of the petitioner to intervene. 

(b)  As soon as is practicable after 
filing of a petition and the hearing of 
argument, if any, the Commission will 
issue and serve a n  order either permit- 
ting or denying interrention. If the 
order is a denial of interrention, it shall 
contain a statement of the grounds. If 
a petition is filed after a noticv of hear. 
ing has been issued, the designated pre- 
siding officer will act upon the petition 
An order permitting intervention m a j  
be conditioned upon such terms as thc 
Commission or presiding officer ma3 
direct. 

3 2.706 Effect of intervention or d e  
nia7 thereof. (a)  A person permittel 
to intervene becomes a partS to thi 
proceeding. 

( b )  Where a notice of hearing bas 
been issued or a hearing has begun, tht 
admission thereafter of a n  intervene] 
shall not of itself enlarge or alter tht 
issues without amendment as provide( 
in  5 2.741. 

( c )  An order denying interventiol 
will be without prejudice to any pro 
posed limited appearance by the peti 
tioner as one who is not a party fo 
the purposes provided in 2.731. 

8 2.707 Consolidation. Upon motiol 
and good cause shown o r  upon its ow1 
initiatire, the Commission may contem 
poraneoiisly consider or  conr;olidate fo 
hearing or for  other purposes two o 
more prowedings if i t  finds that sucj 
action will be conducire to the prow 
dispatch of i ts  bnsiness and to the end 
of justice. 

I2.7OS Hearings, formal  CClEd i? 
formal.  Hearings will be either forme 
or informal. Formal hearings mill b 
held in  cases of adjudication, as the 

=mi is used in the Administrat. 
edure Act, iinless the parties. ''e Prtj 

0' bprk, ~, gee, and in such other casey as 

tlgs will normallS he held for tt,e ~ , U r  
oses of obtaining uwessary 
oformation, and affording particjMtit,: 
y interested persons, in the ff,rruu 
ion, amendment, or rescissio,, 

ppcific'ally be directed. Informal fit.. Q. 

Or b f r ;  

nd regulations. Of ruL* 

2.709 Aut7iorit.v t o  adntiniate 
" a t / & .  vad afirrnations. Any oath or 

ion required by or pursuant to the 'enu. 

e ahis .  
ations in this Chapter may b 
stered by any Person aU'&orizM 
idminister oaths for general puw,* 
by the laws of the Cnited States, 

tbc aws of any state, territor1 or ~ O s s ~ s i ~ a  
)f the United States, or of the ~i~~~~~ 
)f Columbia, or the Commonwealtb oi 
?uerto Rico, Wherein such oath afir- nation is administered, or by ans cDD 

alar officer of the Vnited States. T ~ ~ ~ ,  
jection shall not be construed as an eL. 
:lusive enumeration of the personR wtt,s 
nay administer such oaths or afirla. 
.ions. 

ISFORMAL HEARIRGB 

0 2.720 Iiifontln E lacaring procc*dwr- 
I'he procedure to be followed in hfor. 
mal hearings shall be such as  will 
;ewe the purpose of the hearing. ~ 0 ;  
%sample, an informal hearing may m- 
jist of the submission of written data, 
views, or arguments with or sithou: 
oral argument, or may partake of tbc 
nature of a conference, or may amm 
some of the aspects of a formal heating 
in which the subpena of witnesses ant 
the production of evidence mag be per 
niitted or directed. 

FORMAL HE-4RINGG 

8 2.730 PuTties. The parties to 8 fw  
mal hearing shall be AEC, the lipen* 
or applicant as the case may 1% and an! 
person permitted to intervelle PnrSnm' 
to 5 2.705. 

Sons not parties. With the congnt ' 
the presiding officer, limited 'pPp 
antes may tie entered mith@ut 
for  or grant of permission to inteflettP 

§ 2.731 Limited appearances 
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~ 

who a re  not parties to  a 
with the consent of the pre- brig. o@cer, and on due notice to the 

id'0g such persons may make oral ,pes, 
itten statements of their position 

f isslle~ involved in the proceeding, ' IDav not otherwise participate in 
l t  * 
~ bearing' 
a.oz ~ e 8 i g ~ a t i o n  of presidiwg OB- 

u naz:ailabilit2(. 
" There will be designated to preside 
''I rings one or more members of the 

jssion, or an  officer or board to 

'iematter with which the hearing is 
tried, or a hearing examiner a p  d@ td pursuant to section 11 of the 

b-e Procedure Act. To the &@ ;dministra t - 
t practicable, the name of the pre- SteD dd,,g officer designated will be included 

&e notice of hearing or, if omitted 
E- 
pa the notice, made known to the 

es or public as soon as is possible 
reafter, prior to the holding of thc 

(b) Whenever a presiding office1 
himself disqualified he shall 

r~tifr the Commission and withdraw 
wm the hearing. Any party shall have 
;days, but not beyond expiration 01 
9phearing unless fur ther  extended foi 
rood cause shorn ,  af ter  notice or know1 
&e of the designation of the presiding 
m r i n  which to file a request that tht: 
miding officer withdraw on tht 
wund of personal bias or other dis 
mslification. The request shall be ac 
mpanied by an affidavit setting fort1 
k facts alleged to  constitute t h t  
m n d  for disqualification. The presid 
=officer may file a response thereto 
I: the presiding officer believes himsell 
stdisrlualified, he may so rule and pro. 

Tith the hearing; and in such 
7*, the Commissiou will determine the 

only BS a part  of the decision 
case where esceptions are  filed tc 

A? Presiding officer's intermediate de. 
*on. The presiding officer may, in his 
kTraion,, certify the question to thc 
mission for consideration ancl (lis 

ition, and suspend the hearing unti 

aisquali fica t ion, 

f b@ 
;a@ has been delegated final authority 

@ring. 

,he Conimission has ruled on the 
lues tion. 

( c )  Whenever a presiding officer be- 
mnes unarnilable in the course of a 
!learing another presiding officer -xi11 be 
lesigna ted. I f  the presiding officer be- 
2omes unuyailable after the taking of 
2ridence at r2 hearing has been con- 
Zluded, in lieu of designating another 
presiding officer the Commission may 
direct that  the record he forwarded to  
it for decision. 

Powers of presidinp ofice?-s. 
From the date  of his des iea t ion  in a 
case until transfer of the case to the 
Commission, or expiration of the time 
for filing exceptions to his intermediate 
decision, a presiding officer shall have 
authority in the case to: 

(a )  Administer oaths and affirma- 
tions ; 

(b)  Examine witnesses ; 
(c) Rule upon offers of proof and 

receive evideuce ; 
(d )  Issue subpenas authorized by 

law ; 
( e )  Take or cause depositions to  be 

taken ; 
( f )  Regulate the course of the hear- 

ing ; 
(g)  Hold appropriate conferences 

before or during the hearing ; 
( h )  Dispose of procedural requests 

or similar matters ; 
(i)  Within his discretion or  upon di- 

rection of the Cornmission, certify ques- 
tions to the Commission for its consid- 
eration and disposition ; 

(j)  Blake the  intermediate decision 
in conformity Kith 8 2.751 ; 

(IC) Take any other action consistent 
with the rules of the Commission, the 
Administratire Procedure Act, and the 
Atomic Energy a c t  of 1954. 

0 2.534 Separation of  f f imt io lzs .  ( a )  
Hearing esaminers appointed pursuant 
to section 11 of the Administrative Pro- 
cedure Act shall wrforni  no duties in- 
consistent with their duties and respon- 
sibilities as presiding officers, and shall 
not be responsible to  or  subject to  the 
supervision or direction of any officer 
or elvploFee engaged in the performance 

5 2.i33 
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of inrestigatire or prosecuting func- 
tions for AEC. 

( b )  I n  any case of adjudication 
other than initial licensing, 

(1) The presiding officer, unless he is 
a member of the Commission or officer 
having final authority in the case, may 
not consult any person or party on any 
fact  in issue except upon notice and 
opportunity for all parties to  partici- 
pate, save to the extent required for 
the disposition of ex parte matters as 
authorized by lam ; 

( 2 )  KO officer or employee of BEG, 
other than a member of the Commission 
or officer having final authority i n  the 
case, who has engaged in the perform- 
ance of any investigative or prosecut- 
ing function in the case or a factually 
related case may participate o r  advise 
in  the intermediate o r  finaI decision, 
except as witness or counsel in the 
formal hearing. 

g 2.735 Notice of h e  a r i n g .  (a )  
Whenever a hearing is granted, AEC 
will give timely notice of the hearing 
to all parties and to other persons, if 
any, entitled to notice. Such notice 
will s ta te  the time, place, and nature 
of the hearing ; the legal authority and 
jurisdiction under which the hearing 
is to be held; the matters of fact  and 
law asserted or to be considered, whicb 
will be identified as the "Specificatioc 
of issues" ; and a request for a n  answer 
The time and place for hearing will bt 
fixed with due regard for the conven 
ience and necessity of the parties 01 

their representatives. 
( b )  The notice of hearing may be E 

separate notice or when appropriatt 
may be embodied in an order to shorn 
cause or other order. 

( c )  The procedure for  issuance 01 
the notice of hearing and specifying o: 
the  issues by AEC shall not affect thc 
burden of proof. 

2.736 Ansicer. (a)  Within thc 
time allowed by the notice of hearin1 
for filing and ser\-ing an answer, an( 
as required, the answer of a licensec 
or applicant shall fully advise AEC an( 
any other parties as to the nature o 

- l" Coti. rorert, and those he does not Contrc, 
-ert, and whether o r  not he pr 

f fay. ire alleged in the specification of 
he answer shall admit or den 

SIwih- :ally each allegation of fact. 
' Or \'&et6 mowledge is lacking, the ansiver 

;O state and the statements sh ha? 
OrEt. i te  as a denial. Allegations of fact nr,~ 

lenied shall be deemed to be admitt% 
\latters alleged as affirmative defe% 
)r positions shall be separately 
md identified and, in  the absence oI 

a reply, shall be deemed to be 
rerted. The answer of an inknener 
shall fully advise AEC and other Partie 
Df his position and whether or not he 
proposes to appear and Present @ridence 

(b)  If a party does not oppose 
Drder or proposed action of Am em- 
bodied in  or accompanying the notice 6f 

hearing or does not wish to appear and 
give evidence at the hearing, the ansFe, 
shall so  state. In lieu of appearing, be 
party may if he chooses submit a 
ment of reasons why the proposed order 
or sanction should not be issued or 
should be different than proposed, and 
the Commission will attribute met 
weight as it deems deserving to the writ. 
ten reasons. 

# 2.737 Reply .  In appropriate caw 
-4EC may file and serve a reply to the 
answer or, if the answer affects 0 t h  

parties to the proceeding, may permit 
such parties to file and serve a reply. 

f 2.738 Default .  Failure of a pam 
to file and serve an answer Tithin the 
time prorided in the notice of hearjq 
or as prescribed in  this part Or to W 
pear a t  a hearing, shall be deemed to 
authorize the Commission, in  its dip 
cretion, as to such party (a )  to find the 
facts alleged in the speciiication of 
sues to be true and to enter sUchfindix 
or order as may be appropriate, 
out further notice or hearing; Or Ib' 
to proceed to take proof, withoue fol.- 
ther notice, on the allegations Or is'nE 

ippear and present eridenw. oposes I t,, 

set forth in the specification of j - *  <SUP.. 

f 2.740 33 
In order to  1 

0 

the issues 1 
lllml Proce( 
there may 1 
to or during 
of the time : 
ties. such 
in the diSCTe1 

time, the nai 
the public il 

( b )  Actio1 
ference may 1 
use at the 1 
written stipi 
reciting the 
has been ag 
shall he bi 
thereto. 

!j 2.741 A I  
prior to the 
not later tha 
responsible f 
W ? S ,  answer, 
amend the sa 
and serring i 
time thereaf 
I'Qmitted in  
siding officer 
shall prescrii 
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:idrrz isaiot1-L After answer 
filed, any p:irty ma,\- file and 

,11 tlie o ~ ) ] ~ o s i n g  sick :I written 
thc adiiiissicm of tile gen- 

Dents descril~t~d ill or attached 
liest or for the ritlruission of 

- truth of any relevant matters of 
ted in the request. Each mat- 

an  admission is requested 
deemed admitted unless within 

esignated in the request, but 
less than 10 days af ter  service 

f or such further time as the pre- 
officer may allow upon motion 

, the party to whom the re- 
directed SerTes upon the re- 
party a sworn statement either 
the matters upon which the 
11 is requested or setting up the 

r he cannot truthfully admit - 
such matters. 

a;d~  prehearing conferences. ( a )  
rder to provide opportunity for thc 
ieaent of a proceeding or any of 

~ l S s ~ e ~  therein, or for agreement 
procedural and other matters, 
nlay be held a t  any time prior 
during a hearing, upon due noticc 
e time and place given to all par. 

+ conferences of the parties as 
discretion of the presiding officer 

,c. the nature of the proceeding, and 
public interest may permit. 

hb Action taken at a prehearing con 
nce may be recorded for appropriatf 
at the hearing in the form of E 

m e n  stipulation among the parties 
- m g  the matters upon which then  

been agreement. The stipulatiox 
9 be binding upon the partie: 
&?to. 

iL.741 8wiendineiit.s. At any time 
-.d to the time fixed for hearing bui 
' h e r  than fiire days prior, the part! 

nsible for the specification of is 
er. or replF, respectively, ma! 
same by filing a n  amendmen 

g it  upon the parties. At an! 
after, amendments may bc 

d in the discretion of the pre 
ficer upon such terms as hi 
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5 2.742 Uccir i , lgs  public.  Except as 

nay I I P  rtvliiir~cl piirsuant to section 111 
,f the ar t ,  liwrings shall i w  pi i l ) l i c* .  

S o T F ;  : I'rnrisioris with reslicct to  
,larulleI procedures pursu:tnt to section 
1S1 of the A4ct will be published :it an  
wrly date. 

5 2.7'43 Oficiul  reporter, transcript. 
Hearings shall be reported under the 
supervision of the presiding officer, 
stenographically or by other means, by 
an official reporter, who may be desig- 
nated from time to time by AEC or may 
be a re-gular employee of AEC. The 
transcript of the report shall be par t  
of the record and the sole official tran- 
script of the proceeding. Except as 
limited pursuant to section lSl of the 
act or order of the Commission, the 
transcript will be open for inspection at 
AEC offices and copies may be obtained 
from the official reporter upon payment 
of the charges fixed therefor. Errors 
in the transcript may be corrected by 
order of the presiding officer following 
a notice of motion t o  correct filed and 
served on the affected parties within 10 
days after notice tha t  the completed 
transcript has been receiyed by AEC, or 
as otherwise agreed upon by the parties 
and approired by the presiding officer. 

f 2.744 Subpenas. ( a )  Upon appli- 
cation by any party to a hearing, the 
designated presiding officer or, if he is 
not available, a member of the Commis- 
sion or other designated officer will is- 
sue to such party subpenas requiring 
the attendance and testimony of wit- 
nesses or the production of evidence in 
the hearing. I n  his discretion, the offi- 
cer to whom application is made may 
require from the requesting party a 
showing of general relevance of the 
testimony or evidence sought and may 
withhold issuance of the subpena if 
such showing is not made ; but such offi- 
cer shall not attempt to determine the 
admissibility of evidence in  passing 
upon an  application for  subpena. 

( b )  Every subpena shall bear the  
name of the Commission, the name and  
office of the issuing officer, and the title 
of the hearing, and shall command the 
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person to whom it is directed to attend 
and give testimony or  produce specified 
data at a designated time and place. 
The subpena shall also contain a stste- 
ment adrising of the existence of the 
quashing procedure provided in para- 
graph ( f )  of this section. 

( e )  Unless the service of a subpena 
is acknowledged 011 its face by the wit- 
ness, i t  shall be served by a person who 
is not a party to the hearing and is not 
less than 18 years of age, but may in 
:my case be serred by an officer or em- 
ployee of A m .  Service of a subpena 
upon a person named therein shall be 
made by delivering a copy of the sub- 
pena to such person and by tendering 
him the fees for one day's attendance 
arid the mileage allowed by law. When 
the subpena is issued on behalf of BEC, 
fees and  mileage may but need not be 
tendered, and the subpena may be 
served by registered mail. 

(d ) Witnesses summoned before 
AEC shall be paid by the par t r  at whose 
instance they appear the same fees and 
mileage that a re  paid to witnesses in 
the district courts of the United States. 

(e) The person serring the subpena 
shall make proof of service by filing the 
subpena and the required return, affi- 
davit, or  acknowledgment of service 
n-i th the officer before whom the witness 
is  required to testify or produce eri- 
deiice or with AEC. Failure to make 
proof of service shall not affect the 
validity of the service. 

( f )  Upon motion made promptly, and 
in any event at or  before the time speci- 
fied in the subpena for compliance, by 
the person to whom the suhpena is di- 
rected, and upon notice to the party t a  
whoui the subpena was issued, the pre- 
sitling officer or, if lie is iinavailable 
the Commission may ( 1  qnnsli or  mod- 
ify the sulipena if it is iiiircasonable 01 
requires evidence not relevant to  an] 
matter i n  issue, or  ( 2 )  condition denial 
of the motion upon just and reasonablc 
terms. 

( g )  Cpon application and for  good 
caiise ~110~11,  AEC will seek jiidicial en. 

3 )lap f - - 
'orcement of R subpena issued to 
ind which has not been quashed, 

~ - a 2.745 U e p o ~ i t i o ~ ~ .  ( a )  up0, 
,lic:ition and good cause sho,,.n :I;. 

' if 114. t r  
ksignatecl presiding officer or ' t l , ,  

inavailable. the Commission 
cip,i,  I hat the testimony of any Wrsnn. i. :luding a party, be taken by del,ositl,,, 

apon oral examination or writt t- 

en iutc., rogatories for use as eridence ill ttt 
hearing. The attendance of witne 
way be cornpelled by the use of 

bUt, pttna. 

in ~~~~. ing and shall be serred upon the Partic, 
and filed, giving reasonable notice ,,f 
the proposed time and place for takiaz 
the deposition, the name and addre?;\ , ,~  
each person to be examined, if knonL. 
or if the name is not k n o m  a 
description sufficient to  identify hira ,t: 
the class or group to which he be14il,E, 
and the reasons why such depositif,; 
should be taken. If good cause i9 

shown, an  order will be issued authoriz- 
ing the deposition, and specifying th, 
time, place, and manner of taking of the 
deposition, any limitations i rnpsd  f,,: 
the benefit of witnesses or parties, md 
the number of Copies of the depositiuF 
to be supplied. The order shall tr* 
served upon all parties by the prs,n 
proposing to take the deposition a pd. 

sonable period in advance of the time 
fised for  taking testimony. 

( e )  Within the United States, d ~ p -  
sitions shall be taken before any officer 
authorized to  administer oaths by th 
lan-s of the United States or of the plaw 
where the examination is held. UUi. 

side the United States, depositions shs':: 
be taken before a secretary of an m- 
bassy or legation, consul general, 
consul, or consular agent of the I'nitcyi 
states, or 3 person authorized tft ad 
minister oaths designated AJX Of 

agreed upon by the parties bY stiPu- 
lation i u  R-riting filed with 

( d )  Unless the order yroyides othrt* 
wise, the deponent may be examined re 
garding any matter not privilegd- 
which is relevant to the Subject mar. 
ter inrolyed in  the hearing. He sha'' 

( b )  The application shall 



m e n  the testimony is fully tran- 
,d, the deposition shall be sub- 

the deponent for esamina- 
and signed by him, unless he is ill 
nnot be found or refuses to sign. 

shall certify to the deposi- 
,,li,snd if not signed bp the deponent 

certify to the reasons therefor, 
romptly forward the depo- 

by registered mail to AEIC. The 
taking the deposition shall give 

ce of its filing to all other 

e the deposition is to  be 
d e n  upon written interrogatories, the 

sing the deposition shall 
me upon each of the parties and file 
1 copy of the proposed interrogation 
&wing each interrogatory separately 
ad consecutively numbered, the 
>me and address of tlie person who 
5 to answer them, and the name, de- 

ptive title, and address of the offi- 
before whom they are  to be taken. 

Rtfiin 'i days af ter  st.ri9c.e any part,v 
3 1  serve crnss-interrogntories upon 
%Party proyosing to take the deposi- 
w. Objections to interrogatories or 
mNnterrogatories shall be made 
amptly after serrice and Kill be set- 
%I by the presiding officer or the Com- 
'*ion, as the case mag he; provided 
ut objections to form, unless made be- 
'*?e the order for taking the deposition 
'hued, Shill1 he dcenicil waircd. &- 
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or shall affirm before any ques- 
put to him. Examination and 

11 proceed as a t  
E lch  question propounded 

recorded and the answer taken 
in the words of the witness. 

Ins of evidence 
in short form without the 

the officer shall 
ompetency, ma- 
of evidence but 

record the evidence subject to 
to questions or 
fore the officer 

jaot be deemed waived unless the 
e objection is one which 

have been obviated or removed if 
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cept as the parties otherwise agree, the 
deposition upon m-ritten interrogatories 
shall be taken only with the deponent, 
the officer, and the reporter or steno- 
grapher present during the interroga- 
tion, to which fact  the officer shall 
certify. The interrogatories, cross-in- 
terrogntories, and the answers shall be 
recorded and signed, and the deposition 
certified, returned, and filed as in  the 
case of a deposition upon ornl esamina- 
tion. 

(6) A deposition will not become a 
part of the record in the hearing until 
and unless received in  evidence by the 
presiding officer, upon his own motion 
or the motion of any party. I f  only 
par t  of a deposition is offered in  evi- 
dence by a party, any other party may 
require him to  introduce all of it which 
is relerant to  the part introduced, and 
any party may introduce any other 
parts. A party shall not be deemed 
to make a person his own witness for 
any purpose bg taking his deposition. 
,4ny party may rebut any relerant evi- 
dence contained in a deposition whether 
introduced by him or by any other 
party. 
(h) Deponents whose depositions are 

taken and the officers taking depositions 
shall be entitled to the same fees as a re  
paid for like services in the district 
rourts of the United States to be paid by 
the party at whose instance the deposi- 
tions are taken. 

$2.746 Order of procedure. The 
presiding officer or the Commission, as 
the case may be, will designate the or- 
der of procedure a t  hearings including 
the order in which interveners will bc 
heard. Normally, at hearings for the 
Lrrnnt, amendment or transfer of a li- 
yense o r  construction permit or the re- 
newal of a license, tlie applicant will 
open ant1 close ; and st hearings for the 
revocation, suspension, or  AEC ini- 
tiated modification of a license or con- 
struction permit, AEC will open and 
:lose. 

8 2 7 4 i  Eridence. (a )  Every party 
to the hearing shall have the right to 
present such oral or documentary evi- 
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dence and rebuttal evidence and Con- 
duct such cross-examination as mar  be 
required for  a full and true disclosure 
of the facts. The parties shall be en- 
couraged to present eridence in writ- 
ten form. 

( b )  The presiding officer shall ex- 
clude all irrelevant, immaterial, or  un- 
duly repetitious evidence. 

( c )  Objections to the admission or 
exclusion af eridence shall state the 
grounds of objections. The transcript 
shall include the objections, the grounds, 
and the rulings, but not the argument of 
the grounds unless ordered by the pre- 
siding officer. 

( d )  Any offer of proof made in  con- 
nection with a n  objection taken to the 
ruling of the presiding officer, excluding 
or rejecting proffered oral testimony, 
shall consist of a statement of the sub- 
stance of the evidence which the party 
contends would be adduced by such tes- 
timony. I f  the excluded material is 
documentary or  written, a copy of such 
material shall be marked for identifica- 
tion and shall constitute the offer of 
proof. 

( e )  Unless the presiding officer per- 
mits otherwise, written exhibits will not 
be received in  eridence unless offered in 
duplicate. In addition, a copy of each 
such exhibit must be furnished each of 
the parties at the hearing, unless the 
parties have previously been furnished 
with copies or the presiding officer 
directs otherwise. The presiding officer 
shall fis a time for the  exchange of 
exhibits. The presiding officer may per- 
mit  a par ty  to replace with a t rue 
copy an  original document admitted as 
evidence. 

( f )  An official record of a govern- 
mental agency or an entry in  such rec- 
ord, when admissible, ma!: be evidenced 
by an  offlcial publication thereof or by a 
copy attested as a true copy 1 ) ~  the  officer 
having legal custodF of the record, o r  by 
his deputy, and nc.c.ompaniec1 by a cer- 
tificate that  such officer has the custody. 

I?r&elQoc?itor2/ apprnls  to  the 
Conmission from ruli?~y‘s of presiding 
oflcers.  Except as may be otherwise 

8 2.743 

specifically provided, the rulings 
presiding Officer may not b ‘If i Erom during the time the proceNi/~’-< e apk, I 

pending before him, except in extraor,;* 
nary circumstances where in the ju,i: 
ment of the presiding Officer 
5sion by the Commission is POQPt 4, 

.- nec.essar! ., prevent detriment to the Public 
o r  unusual delay or expense. In sui,, instances the matter shall be 
for determination forthwith by the 
siding officer to the Commission 

5 2.749 Proposed findings 
cl.tcsions. At the close of the rweptiy 
of eridence, or within a reasonable tinw 
thereafter as fixed by the presiding cI& 
cer, the parties may file for considem. 
tion proposed findings and conclnsi, 

oranda of law. Such proposals shau 
contain exact references to the rHQrd 
and authorities relied on. 

$ 2.750 Oflicinl notice. (a) F i t b a r  
without prior request or notice, the pr& 
siding officer or the Commission, as tk 
case may be, may take official notice of 
any fact  which might be judiciallr pp. 
ticed by the courts Of the United stab 
or of any technical and scientae fan 
m-ithin the knowledge of 9EC as an 
pert body. 

( b )  Any party may controrert a re 
quest or a suggestion that official notie 
be taken of a fact  at the time the reqnept 
o r  suggestion is made, if it be mak 
orally, or  by a pleading, brief, or not ie  
If any decision is stated to rest in W ~ & F  

o r  in pa r t  upon official notice of a facl 
which the parties hare  not had a prinr 
opportunity to controvert, any pw 
may controvert such fact by appropriac 
exception if a n  intermediate decision h 
involved or by a petition for reconsid- 
eration if a final decision is inrohd 
The controrersion shall conciselS id 
clearly set forth tile sources, f iu thod~  
and other data  relied uDon to shoK tk 
existence or nonexistence of the fa‘ 
assLinie(1 or denied in tlie decision. 

8 2.751 1tlterlnt.diate dechi*n8 Prd 

tileir effect. (a )  After hearing, tbepR 
siding officer mill ordinarily render lcpi 
intermediate decision, Which decga 

aQl PG& 

with supporting reasons, briefs, 01 ~~~- .. ’& 
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become final unless exceptions are 
$‘ ia Bccordance with 2.732 or the 
8’ .,sjon has directed that the record 
3@iified to it for final decision. 
gRr Bowever, in any  case involring 

Ib’ liCatioii for an initial license the 
e ePP 

~ oacer certify the record to  it with- * intermediate decision. In such 
A; 3* 
HT Commission may : 
&* Direct a responsible officer to pre- 

J) intermediate decision which will ’’ ,,me final until the Commission 

*+ 
~ ,,, prepare its own intermediate 
dsion, which shall become final unless 

tions are taken in  accordance with 
s3eP p; or 

13) Omit an intermediate decision 
finding on the record tha t  due 

:timely execution of the  Commis- 
functions imperatively and un- 

,,,ljfiably so requires. 
Each intermediate decision shall 

{I) Findings and  conclusions, with 
~ pasons or basis therefor upon all 
$tfrial issues of fact, law, or discre- 

(2)  The ruling upon each proposed 
zding or conclusion filed by a party; 
13) All facts officially noticed pursu. 
s~ to 2.750, relied upon in the de- 

4) The appropriate rule, order, sanc- 
mi, relief, or denial thereof, with the 

61 The time within which excep- 
ws to the decision may be filed, the 

in which briefs in support of or in 
sition to the esceptions may be filed 

zr-d. in the case of a n  intermediate de- 
- h n  which may become final unless 
5lFPtions are  filed, the date  when such 
*hion will become final in  the absence 

exceptions thereto. 
‘dJ The intermediate decision, other 

an Oral decision, shall be served 
qk3n a11 parties to the proceeding. In 

Of 3n oral decision, the presid. 
qoofficer Shall apprise the parties be- 
’te its pronouncement of his intention 

fp. -k&l,liesion may direct that the presid- 

tUJ 

dlfbec 
it; Or 

,I 

Kriting and shall contain : 

present& on the record ; 
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ind the time %hen he proposes, to ren- 
ler an oral decision. 

(e) Intermediate decisions shall be- 
lome a par t  of the record. 

6 2.752 Exceptions t o  iittermediate 
Zccis io)~~.  Within 20 daFs after service 
if any interuediate decision, or such 
onger period as may be fixed therein, 
m y  party to a hearing max file excep- 
:ions to the decision with the Commis- 
;ion, and shall serve copies of such ex- 
2eptions on all other parties to the 
hearing. Each exception shall be sepa- 
rately numbered, shall identify the pari 
3f the intermediate decision to which 
Dbjection is made, shall designate by 
specific reference the portions of the 
record relied upon in support of the 
objections, and shall state the grounds 
€or the exception including the citation 
of authorities in  support thereof. Any 
objection to a ruling, finding, or con- 
clusion which is not made part of the 
exceptions shall be deemed to have been 
waived, and the Cornmission need not 
consider such objections. 

b 2.753 Briefs and ora$ arguments 
before the Conzmission. (a) Within 
such period after service of an interme- 
diate decision as may be fixed therein, 
any party to a proceeding may file a 
brief before the Commission in support 
of his exceptions to the decision or in 
opposition to the exceptions filed by any 
other party. 

(b)  In  i ts  discretion the Commission 
may allow oral argument upon the re- 
iuest of a party made in his exceptions 
o r  brief, or upon its own initiative. 

6 2.754 F i m l  decision. (a) Upon 
submission of a case to the Commission 
€or final decision, the Commission will 
normally consider the whole record. 
But when reviewing a n  intermediate 
decision, the Commission mag limit the 
issues to be reyiewed, and give consid- 
eration onlr to those findings .and con- 
clusions to which exceptions have been 
filed. 

( b )  The final decision shall be in  
writing and shall contain: 

(1) A statement of findings and con- 
clusions, with the reasons or basis there- 
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for, upon all the inaterial issues uf fact. 
law, or discretion presented ; 

(2 )  All facts officiallF noticed pursu- 
an t  to 5 2.750, relied upon in  this cteci- 
sion ; 

(3)  The ruling on each relevant and 
material exception filed ; 

( 4 )  The appropriate rule, order. sfnc- 
tion, relief, or denial thereof, with the 
effective date. 

(c) The decision shall be served 11pol1 
all parties to the proceeding. 

5 2.755 Wairer of procedumq or i ) t -  
fcrnzediate decisions. The parties to 
any hearing may agree to waive any one 
or more of the procedural steps or inter- 
mediate decisions which would other- 
wise precede the reaching of a final de- 
cision by the Commission. 

5 2.756 Petition for reconsideration. 
A petition for reconsideration of a filial 
decision after hearing may be filed by 
any party to the hearing, within 10 days 
after the decision has been issued and 
served. However, no petition may be 
filed with respect to  a n  intermediate de- 
cision which has become final through 
failure to file esceptions thereto. The 
petition for reconsideration shall state 
specifically wherein the matter deter- 
mined is claimed to be erroneoiis. the 
grounds relied upon, and the relief 
sought. Within 7 days after a petition 
for reconsideration has  been filed, any 
party t o  the hearing may file a n  answer 
in  opposition to or support of the peti- 
tion. Neither the filing nor the granting 
of the petition shall operate as a sta1 
of the decision unless so ordered by the 
Commission. 

PUIILIC RCLE hL4KIR-a 

2.7SO Scope of rule making.  The 
procedure descriljed in this subpart as 
rule making or public rule making r e  
lates to the issuance, amendment, or re. 
scission of substantive rules in  which 
participation by interested persons i s  
prescribed under section 4 of the -4dmin- 
istratire Procedure Act. 

5 2.7S1 Initiation, petition. Rulc 
making will be initiated by AEC, upon 
its  own motion, upon the recomrnenda. 
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statemexit of the 

11 b y  intPrested 
After notice required by 

the Commission wi1l afford in- 
ectcd persons a n  oyportunitx t o  par- 

te in the rule making through the 
s, or arguments 

rovides. The 
,tunity to participate may include 

to comment upon or 
nd to the data, views, or ar,gp- 

s. Where ad- 

$* 

61r the submission of data, views, or 

f#sented, the Commission will incor- 
irate iii any rule adopted a concise 
&pral statement of its basis and pur- 
@ and will cause the rule to be pub- 
@& in the Federal Register or served 

f y 8 7  Effect ire  dates. The rule will 
$wif~ its effective date. Publication 
rT seerrice of the rule, other than one 
pauting or recognizing esemption or re- 
3 i n g  restriction, shall be made not 
esththan 30 days prior to the effective 
&.re thereof unless the Commission may 
?wide otherwise upon good cause 
:omd and published with the rule. 

a e  affected parties. 
=* 

ATAILABILITY OF OFFICIAL RECORDS 

b2.iSO Public inspection, erctpt ioi ts ,  
*guests for  zcitidtolcling. ( a )  Except 
a? provided in paragraph ( b )  of this 
etion or as required to protect Re- 
Caicted Data o r  defense information, 
3rters of official record in any proceed- 
2 subject to this part (including ap- 
Scations for  licenses, licenses, rules, 
mlations, orders, transcripts of hear- 
%% exhibits rcceiwd in evidence, and 
.visions) will be ~ii:tde mailable for 
ablic insnection. 

I-- , ,. -8- I I"- , 

ATIOKS 

(b) The 9 E C  may withhold anF docu- 
ment or  part thereof from public in- 
spection if disclosure of i ts  contents is 
not required i n  the public interest and 
ivould adverselj- affect the interest of a 
person concerned. Such withholding 
from public inspection shall not, how- 
eTer, affect the right of persons properlr 
and directly concerned to inspect the 
document. 

( e )  Persons requesting that docu- 
ments or  information therein be with- 
held from public disclosure shall malie 
prompt application identifying the ma- 
terial and giving the reasons. Where 
the applicant is responsible for the prep- 
aration of the document, he shall in- 
sofar as is possible segregate in ;I sepa- 
rate paper the information for which 
the special treatment is requested. The 
AEC may honor the request upon a find- 
ing tha t  public inspection is not re- 
quired in the public interest and would 
adversely affect the interest of the per- 
son concerned. If  the request is denied, 
the applicant will be notified thereof 
with a statement of the reasons. 

Dated a t  Washington, D. C., this 31st 
[lax of January 1956. 

K. E. &EUS, 
GeneraZ Manager. 

PART &-CRITERL4 A S D  PROCEDURES FOR 

DETERMIXIXG ELIGIBILITY FOR SECU- 
RITY CLEARANCE 
Ef€ective upon publication in  the FED 

ZRAL REGISTJB, Part 4 is hereby amend- 
?d t o  read as follows : 

Sec. 
1.1 Purpose. 
$2 scope. 
1.3 Reference. 
g.4 Policy. 

GENERAL PROVISIONS 

ZKITERIA FOR DETERMIKING ELIGIBLLITY 

FOR SECUBITS CLEARANCE 

1.10 Applicntiou of the criteria. 
1.11 Derogatory information. 

PROCEDURES 

L.20 Purpose of the procedures. 
1.21 Suspeusion of clearance. 

i c 
h 
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Sec. 
4.22 
4.23 

eluding consultants ) 
cmplopment ; and 

( d )  Those other 
y the General Man 
inerg- Commission 

g 4.3 R e f  c rmce .  
ions of the Atomic 
re as follows : 

Sotice to 
Additiona 

.ndiridual. 
informatia 

A 

In. 

.PPE 

4.24 

4.25 .t4ppointment of Boards. 
4.26 

4.27 Conduct of proceedings. 
4.28 Recommendation of the Board. 
4.29 h-ew evidence. 
4.30 Actions on the recommendations. 
4.31 Recommendations of the AEC 

Personnel Security Review 
Board. 

Failure of individual to request a 
hearing. 

Appointment of Cbunsel to Per- 
sonnel Security Boards. 

4.32 
4.33 Reconsideration of cases. 

Action by the General Manager. 

MIECELLANEQUE 

4.34 Washington area cases. 
4.35 Modification of procedure. 

AUTHORITY : S f  4.1 to 4.35 issued un. 
der sec. 161, 68 Stat. 94s; 42 U. S. C 
2201. 

GENERAL PROVISIOPl’8 

54.1 Piwpose. This part  establishe! 
the criteria, procedures, and method 
for resolring questions concerning thl 
eligibility of a n  individual for securit? 
clearance pursuant to the Atomic En 
ergy Act of 1954. The appropriate pro 
T-isions of this part  are also to  be use( 
to the extent the Commission has re 
sponsibilities under Executive Orde 
10450, as amended. 

$ 4.2 Scope. The criteria and pro 
cedures outlined in this part shall b 
used in those cases in which there ar 
questions of eligibility for AEC secu 
ri tp clearance, inrolring : 

( a )  Employees (including consul1 
an ts )  of, and applicants for ernploj 
ment with, thc dtomic Energy Commis 
sion : 

b) Those employees including cor 
siiltants) of, and those applicants f o  
employment with, contractors an 
agents of the Atomic Energy Commii 
sion ; 

( c )  -4ccess permittees and licensee 
of the AEC and their employees ( i I  

K D I S  ’i 

SEC. 141. P O l i C l l .  It shall bc, tbP Ilr,r 

:y of the Commission to control tL 
issemination and disclosure of ~ , ~ -  
tricted Data in such a mannp 

a b  t€* ssure the common defense and 
W*U ity * * * 

angement shall be made under 
1, no contract shall be made or rrtb- 

h u e d  in effect under Section 41, and n~ 
icense shall be issued Under section 
ir 104, unless the person with 
uch arrangement is made, the 
or or prospectire contractor, or Ib 
n-ospective licensee agrees in \vritina 
lot to permit any indiridual to haye ar- 
less to Restricted Data until the civil 
jervice Commission shall hare made 
nvestigation and report to the corn. 
uission on the character, asswiatiOnk 
md loyalty of such indiridual, and 
_‘ommission shall have determined that 
iermitting such person to haTe 
;o Restricted Data will not endanger tb. 
3ommon defense and security. 

(b )  Except as authorized by the Cam- 
mission or the General Manager upon B 

determination by the Commission m 
General Manager that such action I= 
dearly consistent with the national in 
terest, no individual shall be emplo.rt4 
b y  the Commission nor shall the Cam 
mission permit any indiridual to haw 
access to Restricted Data until the CM 
Service Commission shall hare made an 
investigation and report to the cole* 
mission on the character, aSSOciatio@- 
and loyalty of such individual, and tb3 
Commission shall have determind that 
permitting such person to h a w  a m  
to Restricted Data will not endsneer 
the common defense and security. 

( e )  I n  the event an inT.estigatjoe 
made pursuant to subsections (a) and 
ib )  of this section derelops 

( a )  KO are SEC. 145. Restriction. 

SEC. 161 
perf ormar 
mission is 

(a )  Est 
Tise with 
to the Cc 
policies, : 
other m: 
Cornmissit 
forth the 
tions of 
board. 
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tieation instead of by the Civil Serr- 

f )  The Commission shall establish 
,ndards and specifications in writing 
~. t,, the scope and extent of investiga- 
-J1ns to be made by the Civil Service 
,mmission pursuant to  subsections (a) 
ad (b) of this section. Such stand- 

and specifications shall be based 
be location and class or kind of work 

>*be done, and shall, among other con- 
derations, take into account the degree 
!importance to the common defense 

lzd security of the Restricted Data to 
m c h  access will be permitted ; 
PEC. 161. General provisions. I n  the 

riformance of its functions the Com- 
-.sion is authorized to : 

l a )  Establish adrisory boards to ad- 
7% Kith and make recommendations 
1 g  the Commission on the legislation, 

adniinistrn tion, research and 
Ym matters : Provided, That the 
mulission issues regulations setting 
.Ih the scope, procedure, and limita- 

'Jns of the authority of each such 
w d .  

REGULATIOKS 

the indirithlal who is the 
e invpstigation is of ques- 
lty, the Civil Service Com- 

refer the matter to the 
Bureau of Inrestigation for the 

full field investigation, the 
hich shall be furnished to 

Cjril Service Commission for its 

,, if the President deems it to be 
nd appropriate action. 

- 

(b) Nalie siicli studies and investi- 
gations, obtain such information, and 
hold such meetings or hearings as the 
Canmission may deem necessary or 
proper to  assist it in the administration 
or enforcement of this act, or anF regu- 
lations or orders issued thereunder. 
For such purposes the Commission is 
authorized to administer oaths and 
aarmations,  and by subpoena to re- 
quire any person to appear and testify, 
or to appear and produce documents, or 
both, at any designated place. No per- 
son shall be excused from complying 
with any requirements under this para- 
graph because of his privilege against 
self-incrimination, but the immunity 
provisions of the Compulsory Testi- 
mony Act of February 11, 1893, shall 
apply with respect to any individual 
who specifically claims such privilege. 
Witnesses subpoenaed under this sub- 
section shall be paid the same fees and 
mileage as are paid witnesses in the dis- 
trict courts of the United States. 

It is the policy of the 
Atomic Energy Commission to carry 
out i ts  responsibility for the security of 
the atomic energy program in a man- 
ner consistent with traditional Ameri- 
can concepts of justice. To this end, 
the Commission has established cri- 
teria for determining eligibility for  se- 
curity clearance and will afford those 
individuals described in $ 4.2 the op- 
portunity for  administrative review of 
questions concerning their eligibility 
for security clearance. 

5 4.4 Policy. 

CRITERIA FOR DETERMISING ELQIBILITY 

FOR SECURITY CLEARANCE 

5 4.10 Application of the criteria. (a )  
The decision as to security clearance 
is a comprehensive, commonsense judg- 
ment, made after consideration of all 
the revelant information, favorable or  
unfavorable, as to whether or  not the 
granting of security clearance would 
endanger the common defense and se- 
curity. I f  it is determined tha t  the 
common defense and security will not 
be endangered, security clearance will 

national interest, he may from 
jme cause investigations of any 

or class which are required by 
tions (a )  and (b) of this section 
aade by the Federal Bureau of 
igation instead of by the Civil 

sotwithstanding the provisions 
sutp,ections (a)  and (b)  of this sec- 

8 majority of the members of the 
,@jssion shall certify those specific 
&ions which are of a high degree of 

rity and upon such 
+*jfication the investigation and re- 

ts required by such proyisions shall 
by the Federal Bureau of In- 
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t)e granted ; otherwise, security clear- 
ance will be denied. 

( b )  To assist in making these deter- 
minations, on the basis of :ill the infor- 
mation in  a particular case, thcre a re  
set forth in this part  a number of spe- 
cific types of derogatory information. 
These criteria are not exhaustive but 
contain the principal types of deroga- 
tory information which create a ques- 
tion as to the individual’s eligibility for 
security clearance. While there must 
necessarily be adherence to such cri- 
teria, the Commission is not limited 
thereto, nor precluded from esercising 
its judgment that  information o r  facts 
in  a case under its cognizance are de- 
rogatory altl.lough at variance with, or 
outside the scope of, t he  stated cate- 
gories. These criteria are subject t o  
continuing review and may be revised 
from time to time as experience and cir- 
cumstances may make desirable. 

( c )  When the reports of inrestiga 
tion of an indiyidual contain informa 
tion reasonably tending to  establish tht  
t ruth of one or more of the items ir 
the criteria, such information shall bt 
regarded as substantially derogatorj 
and shall create a question as to hi! 
eligiblity for  security clearance. How 
ever, when such information involve! 
association with organizations or indi. 
viduals, which is the result of, and is  
limited to, normal business or profes. 
sional activity or chance or casual meet. 
ings, Managers of Operations may de. 
termine whether such information is  
substantially derogatory. Managers ol 
Operations shall refer cases inrolring 
substantially derogatory information t c  
the Director, Division of Security, AEC 
The Director, Dix-ision of Security, AEC 
may authorize the granting of securitj 
clearance on the basis of the esisting 
record, or niay authorize the conduct 01 
an interview with the indiridual and 
on the basis of such interview and sucl 
other investigation a s  he deems appro 
priate, may authorize the granting 0: 

security clearance. Otherwise, 8 ques 
tion concerning the eligibility of an in 
diridual for security clearance shall bi 
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General, participated in the 
of such an  organization in a ?rdTities 

3‘ fits where he should reasonably 
& bad knowledge as to the subrersire 
gf: of the Organization and did not 
P‘ I$- ash his rejection of its subversive 

(if ~n organization has been re- $48 
r ~ ~ i  the Attorney General’s list, $$#, 

in the organization after $@~rshiP 
.b renlO ral shall not be considered as 

“A” derogatory information pteg@rf 
InB. be considered as Category “B” 
,@tory information.) $It 

&Tc - 
,si  publicly or privately advocated 

lrttion by force or riolence to oTer- 
the Government of the United $0 

.b?& *- or the alteration of the form of qsres 
,,,ernment of the Vnited States by tin- 
t 
7 3  a-titutional means ; 
3 te@Y “A” also includes those cases 

Deliberately omitted significant 
d,,rmation from or  falsified his Per- 
,anel Security Questionnaire or Per- 

History Statement concerning a 

.pe? 

-# d f  

c 

the individual has : 

$6) Wilfully 1-iolated or  disregarded 
&uritS regulations to a degree which 
,,old endanger the common defense 
4 security ; or intentionally disclosed 
2;fied information to any person not 
&orized to receive i t  ; 

!;) Any mental illness of a nature 
dich in the opinion of competent med- 
$1 authority may cause significant de- 
H in the judgment or reliability of the 

tP)  Being conyicted of crimes iudicat- 
2: habitual criminal tendencies ; 

19)  Reen, or is, a user of drugs habit- 
dy, without adequate evidence of 

ch) Category “B” derogatory in- 
-*lation. In emluating items under 
2s category, the extent of the activi- 

the period in which such activities 
“Trred, the length of time which has 

fr* elapsed, and the attitudes and 
-*rictions of the indiyidual shall be 
-widered. Category ”B” includes 

cases in vhich the indiridiial or 
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(1) Advocated Totalitarian, Fascist, 
Zommunist o r  other subversive political 
ideologies and has not subsequently es- 
Iablished his rejection of them. 

( 2 )  Associated with persons falling 
s-ithin the provisions of Category “B”-l, 
subparagraph (1) of this paragraph, 
when the indiJ-idual himself did not 
establish his rejection of such ideolo- 
gies. (Ordinarily this will not include 
ehance or casual meetings nor contacts 
limited to  normal business or official 
relations.) 

( 3 )  L4ffiliated with any organization 
or group designated in Category “A,” 
paragraph ( a )  3, of this section, pro- 
vided the individual did not discontinue 
such aftiliation when the organization 
was so identified or  did not otherwise 
establish his rejection of i ts  subversive 
aims ; 
(4) Associated with any person fall- 

ing within the provisions of Category 
“A,” paragraph (a) 3, of this section, 
prorided the individual did not  discon- 
tinue such association when the organi- 
zation was so identified or did not other- 
wise establish his rejection of its sub- 
rersive aims. (Ordinarily this will not 
include chance or casual meetings nor 
2ontacts limited to normal business or 
3fficial relations.) 

(5) Parent  (s) , brother (is), sister (s) , 
spouse, or offspring residing in  a nation 
whose interests may be inimical to the 
interests of the United States, or in 
satellites or occupied areas thereof (to 
be evaluated in  the light of the risk tha t  
pressure applied through such close 
relatives could force the individual to  
reveal sensitive information or  perform 
an act of sabotage) ; 
Category “B” also includes those cases 
in which the individual: 

(6) Refuses to  serve in the Armed 
Forces when such refusal cannot be 
clearly shown to be due t o  religious 
convictions ; 

(‘7) Has been grossly careless in  fail- 
ing to protect or safeguard any Re- 
stricted Data or other classified infor- 
mation ; 

- 
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(8) Has abused trust, has  been dis- 
honest, or has engaged in infamous, im- 
moral, or notoriously disgraceful COD- 

duct ; 
(9)  IS a sexual perrert  or homo- 

sexual : 
(10) Is a user of alcohol habitually 

and to excess, or has been such without 
adequate evidence of rehabilitation ; 

(11) Refuses, upon the ground of con- 
stitutional privilege against self- 
incrimination, to testify before a Con- 
gressional Committee regarding charges 
of his alleged disloyalty or other mis- 
conduct. 

PROCEDURES 

8 4.20 Purpose of the procedures 
These procedures establish methods fol 
the conduct of personnel security board 
hearings and administrative review 01 
questions concerning an individual's 
eligibility for security clearance pursu 
an t  to the Atomic Ener,m Act of 1954 
when it has been determined that sucl 
questions cannot be farorably resolve( 
by informal interview or other inres  
tigation. 

4.21 Suspension of clearance. 11 
those cases where information is re  
ceired which raises a question concern 
ing the continued eligibility of an indi 
vidual for AEC security clearance, thi 
Manager of the office concerned shal 
forward to the General Blanager, via th  
Director, Dirision of Security, AEC, hi  
recornmendation as to whether the indi 
\-idual's clearance should be suspendei 
pending the final determination resull 
ing from the operation of the procedure 
provided in this part. I n  making thi 
recommendation the Manager shall con 
sider such factors as the seriousness o 
the derogatory information developed 
the possible access of the individual tc 
classified information, and the individ 
ual's opportunity by reason of his posj 
tion to  commit acts adversely affectin 
the national security. The clearance o 
an individual shall not be suspended ex 
cept by direction of the General blar 
ager. 

e:,, ,, ,- 8 I C ,  

-DIX 7 

( a )  That information i l l  Dc, 
.he Coniniission has created il ,,, 
:oneenling the 
:or security clearance; 

( b )  The information, in as ~ l u ,  f ,  'i 

;ail and as specifically as cOnsidt,ra 
)f security permit, which creates 1 " ~  
tion regarding the 
bility for Security clearance ; 

date of receipt of the notifi(:ation 
the indiridual must indicate in wrkt-Q 
to the Manager from whon1 he 

such letter n-hether he wishes he.; 
before a Personnel Security Boarr! 

( d )  That within twenty dayb of fkr 
date of receipt of the notification l,*:zv 
the individual is requested to fiif w:+t 
the Manager from whom he rtwzT+ 
such letter his written answer trl tk 
matters contained therein ; 

quests, a hearing will be s ~ h e d u i ~ ~  te 
fore a Personnel Security Board at 

mutually conr-enient time and place fE 
the purpose of eliciting informntiilr, !* 

assist in  determining the eligibilirr it 
the individual for security cleam 

( f )  That, if the individual requ-3 I 
hearing, he will be notified in Kritifig i-f 
the membership of a Personnel &CW"k*? 
Board when i t  is appointed by the 

( c )  That within twenty days 
* of & 

( e )  That, if the indiyidual 

ager ; 
(9) That the individual will hare tk- 

right to appear personnnlly before I 
Personnel Security Board, and p m w *  
evidence in his own behalf, through -1:- 

nesses, or by documents, or both. ad 
subject to the limitations set forth iz 
$ 4.26 ( d )  and ( m ) ,  be preent d ~ ~ r ' z  
the entire hearing and be represenre1 t*: 
counsel of his own choosing: 

( h )  That the individual's f d u n  
file a written request for a hearis 
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It' to contact for any further infor- 

33 Additional information. A 
of this part shall be given to the 

Failure of individual to .re- 
hearing. ( a )  In  the event the 
a1 fails, within the prescribed 
file a written request for a hear 

ore 3 Personnel Security Board 
gmmendation as to the final actior 

talien shall be made by the Man 
@of Operations to the General Man 
er on the basis of the existing record, 
(b) The Blanager of Operations may 

pgood cause, a t  the request of the in- 
@dual, extend the time for filing 8 

~ e e n  request for a hearing or for fil- 
written answer to the matters con- 

f 4% Appointment of Boards. (a )  
tpn receipt from the individual of his 
etten answer to the notification letter 
gnifying his desire to appear before a 
FWnnel Security Board, the Manage1 
tidl forthwith appoint a Board con 
e of three members, one to be des 
mted as the Chairman; 

!bt The personnel of the Board 
*Practicable as determined by tht 
b g e r ,  shall consist of at least onc 
mber who is an attorney and one 
@her who is familiar with the gen- 

field of work of the indii-idual; 
IC) The personnel shall be selected 

,don desired. 

*' dual with the notification letter. 

f 4. 

in the notification letter. 

3 8 9 4 0 3 - 5 k 1 4  
I 

!- B personnel Security Board, in ac- 
/@8,ce with (c) of this section, Will 
:& idered as a relinquishment by 
ii 'D:e opportunity of availing him- 

Jdof the prioileges accorded to  him 
rr hearing and review procedure 
#er @tided in this part, and that in such 

recommendation as to the final 
'io be taken will be made by the 

pager of Operations and submitted 
General Manager for his decision 
basis of the existing record with- #@ 

&e ,reference to a Personnel Security 

from 3 panel of individuals possessing 
;he highest degree of intepity, abilftF, 
md good jud,bment. Such panels may 
include employees of the AEG or its con- 
tractors but no *4EC employees shall 
serve on a Board hearing the case of an 
4EC employee, or applicant for AI30 em- 
DloSment, ,and no employee of an AEC 
contractor Shall serve on a Board hear- 
ing the case of an employee of, or an 
applicant for employment with, that 
contractor ; 

( d )  All persons serving as members 
3f Personnel Security Boards shall have 
m AECI "Q' security clearance; 

(e)  No person shall serve 8s a mem- 
Der of a Personnel Security Board who 
has prejudged the case to  be heard; 
who possesses information that would 
make it embarrassing to render an  im- 
partial recommendation; or who for 
bias or prejudice generated for any 
reason would be unable to render a fair 
and impartial recommendation ; 

(f) Immediately upon the appoint- 
ment of 3 Personnel Security Board, the 
Manager will notify the individual of 
the identity of the members of the 
Board and of his right to challenge any 
member for cause, such challenge or 
challenges, accompanied by the reasons 
therefore, to be submitted to  the Mana- 
ger within seventy-two hours of the 
receipt of the notice ; 

( g )  In the event that the individual 
challenges a member or members of 
the Board, the justification of the ac- 
tion of the individual shall be deter- 
mined by the Nanager. Where the 
challenge of the individual is sustained, 
the Manager shall forthwith appoint 
such new members to  the Board as will 
constitute a full Board and notify the 
individual. The individual shall have 
the right to challenge such new mem- 
bers for cause and such challenge shall 
be dealt with in the same manner as an 
original challenge. The Manager shall 
also notify the individual of his rejec- 
tion of any challenge. The Board shall 
convene as soon as is reasonably prac- 
ticable ; 

pro ; 
ril  ais clearance status until fur- 
1 - 1  

; 5, me name of the designated AEC 

n o m  189 
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( h )  The Nanager of Operations 
shall notify the individual in \=xiti%, 
at least one we,ek in adl-ance, of the 
date, hour, and place the Board will 
conyene. In  the event the individual 
fails to appear at the time and place 
specified. a recommendation as to the 
final action r,o be taken shall be made I V  
the Manager of Operations to the Gen- 
eral  hlanager on the basis of the existing 
record. However, the Manager of Op- 
erations may for good cause, at the re- 
quest of the individual, perinit the in- 
dividual to appear before a Personnel 
Security Board at a newly-scheduled 
date, hour, and place. 

8 4.26 Appdntntettt of Counsel t o  
Personnel Security Ronrds. (a )  Mana- 
gers of Operations shall appoint a n  
attorney to serve as counsel t o  the 
Board : such attorney shall possess the 
highest degrw of integritF, ability, and 
good judgment and shall have a n  AEC 
"Q" clearance. Counsel to the Board 
may be a n  employee of the AEC, or  he 
may be an  attorney specifically retained 
to  serve as Counsel to a Board. 

( b )  Counsel to the Board shall not 
be a member of the Bsard; shall not 
participate in  the deliberations of the 
Board, and shall express no opinion to 
the Bmrd concerning the merits of the 
case. He shall advise the Board con- 
cerning the meaning and application of 
the  procedures. He shall also advise 
the individual of his rights under these 
procedures when the individual is not 
represented by Counsel of his own 
choosing. 

( c )  Counsel to the Board shall not 
participate in any deliberations with 
the Manager of Operations or members 
of the Manager's staff concerning the 
latter's recommendation to the General 
Manager with respect to the  granting or 
denial of security clearance. 

$4.27 Conduct of proceedings. (a) 
The proceedings shall be presided over 
b~ the Chairman of the Board and shall 
be conducted in an orderly and  de- 
corous manner with erery effort made 
to nrotcct the interests of the Govern- 

r-,,-,,-, - -, I- , \ >  - 

( b )  The proceedings shall be 
only to duly authorized represento::: 
of the staff of the Atomic Enera Grt, 
mission, the individual, his 
Such Ttersons 8s may be OaciallF %'; 

thorized by the Board. T$'itnec;ses ~~~ 

not testify in the presence of C r t ~  
witnesses. 

amine and cross-examine 
and otherwise assist the Board in RU.l 
a manner as to bring out a full and  it&, 

plete disclosure Of all facts, both fain: 
able and unfavorable, having a barice 
on the issues before the Board. In 
forming his duties, he shall avoid tb. 
at t i tude of a prosecutor and shall a! 
ways bear i n  mind that the P r W M i k  
is an  administrative hearing and not I 

trial. 
(d)  The Coard shall ask the indi. 

vidual, AEC representatives, and o b 3  
witnesses any supplemental questiop-. 
which the Board deems appropriatr tct 

assure the fullest possible disclome o! 
relevant and material facts. The p m  
ponent of a witness shall conduct tb 
direct esamination of that witness ; 

(e) During the course of the Prom4 
ings the Chairman shall rule in oi@t 
session on all questions presented ti* 

the Board fo r  its determination, wb 
ject to the objection of anS member d 
the Board. I n  the event of an O b W X  

by anF nieinber of the Board, a majorit? 
vote of the Board shall be d e t e ~  
native and constitute the ruling Of t8e 
Chairman. Toting may be either 
ope11 or closed session 011 all questioM 
except recommendations to  pant 

I EE; 

( C )  Counsel to the Board shall er 

Ens evidence 
to tee] 

it;F and acto 

. (i) Testim 
,itnesses she 
&-mation,  3 
jet to cross-( 
the witness SI 
1001 and 15 I 

( 3 )  The in 
the opportun 
behalf. His 
considered b 
m m m e n d a '  

(k)  The I 
tain all the  
arailable in 
recornmen& 
the proceedi 
Board the a1 
letter a re  no 
tws into wj 
rwted, the 
Manager co 
give fuller I 
botifica tion 



REGULATIOh-S 

,rct,rity clearance, which shall be 

pt'  In the event that it appears in  
qe of the hearing that Re- 

g,cled D:~~;L 01- other elassifled in- 
& tioa n~ny be disclosed. i t  shall be 

is not uiade to persons who 
to receive i t ;  

it Board shall not en&age in 
qyith either the individual, 

@ye esses, or his counsel, nor shall 

-Board permit any person to argue 

The Board shall admit in  evi- 
matters either oral o r  writ- 

p"",bicb, in the minds of reasonable 
@ ripe of probative value in deter- 
@ &ng the issues involved, including 

testimony of responsible persons Y @,rning the integrity of the indi- 
didoal. The utmost latitude shall be 
aitted with respect to relevancy, p 

@teriality, and competency. Every 
eDable effort shall be made to ob- 

the best evidence available. Hear- 
s: evidence shall he admitted without 
e r d  to technical rules of admissibil- 

accorded sueh weight as the 
mmstances warrant  ; 
ti) Testimony of the individual and 

:messes shall be given under oath or 
3mation, and witnesses shall be sub- 
ct to cross-examination. Attention of 
paitness shall be invited to 1s U. S. C. 
dl and 18 U. S. C. 1621 ; 
[j) The individual shall be afforded 
ropportunity of testifying in his own 
!half. His failure to testify may be 
asidered by the Board in reaching its 
Tommendation ; 
(li) The Board shall endeavor to  ob- 
i~ all the facts t ha t  are reasonably 
ailable in order for  it to arrive at its 
'mnendations. If, prior to or during 

Proceeding, in  the opinion of the 
Qrd the allegations in the notification 
ter are not sufficient to cover all mat- 

into which inquiry shoiild be di- 
'W the Board shall suggest to the 
lnager concerned that, in  order to 

fuller notice to the individual, the 
tificatiOll letter should be amended. 

,,ped - session ; 

COflrL 
!f) 

f the Cllairnlan to  assure that 

?f Dot 
The 

a 

the witness stand ; 
q!# a 
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riily aiuendnic~nt shall be made with the 
concurrence of the Director, Division of 
Security, AEC, and the Office of the Gen- 
eral Counsel. If, in the opinion of the 
Board. the circumstances of such an 
amendment may involve an undue hnrd- 
ship to the individual, because of lim- 
ited t i m e  to  answer the new allegations 
in the notification letter, an appropri- 
a te  adjournment shall be granted 11pou 
the request of the  individual ; 

(1) The reports of investigation shall 
not be disclosed to the individual or his 
representatives ; 

( m )  Boards are encouraged to re- 
quest the presence of witnesses Those 
testimony is important to the resolu- 
tion of material issues. When the pres- 
ence of a witness is deemed by the 
Board to be necessary or desirable to  a 
proper determination of the  issues be- 
fore i t ,  the Board shall request the 
Manager to make arrangements, if pos- 
sible, for  such witness to appear, be 
confronted by the individual, and  be 
mbject to examination and cross-esam- 
ination. Upon receipt of such request 
the Manager shall make ererr effort 
through proper administrative channels 
to comply with the Board's request. In  
the event the witness is unavailable, 
such unavailability, together with any 
reasons which may be advanced there- 
lor, shall be considered by the Board 
in arriving at its determination. Be- 
cause of the confidential nature of the 
sources of information or  for other rea- 
sons, confrontation of witnesses by the 
individual may not always be possible. 
In such cases, the Board may request 
the Manager to make arrangements 
'brough the Director, Division of Secu- 
"ity, for such witness to testify pri- 
CatelS and lie subject to thorough ques- 
-ioning by the Board and i ts  Counsel, 
ind portions of the transcript iiirolving 
testimony of such witnesses shall not 
?e furnished t o  the indiridual; 

(n  1 The I?oard may request the Nan- 
ager to arrange for additioual investiga- 
tion on anr points which are material to  
the deliberations of the Roard and 
which the Coard believes need es- 
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tension or clarification. In this erent, 
the Board shall set forth in writing 
those issues upon which more eridence 
is requested, identifying where possible 
persons or sources from which evidence 
should be sought. The Manager shall 
make erery effort through appropriate 
sources to obtain additional informa- 
tion upon the matters indicated by the 
Board ; 
(0) A written transcript of the en- 

tire proceedings shall be made by a per- 
son possessing appropriate AEC clear- 
ance and, except for portions containing 
Restricted Data or other classified in- 
formation or testimony referred to  in 
the last sentence of paragraph ( m )  of 
this section, a copy of such transcript 
shall be furnished the individual with- 
out cost. 

f 4.28 Recommendation o f  the Board 
( a )  The Board shall carefully consider 
all material before i t ,  including the re 
ports of investigation, the testimony oi 
all witnesses, the evidence presented bJ 
the individual. and the standards sei 
forth herein. In considering the mate 
rial before the Board, the members ol 
the Board, as practical men of affairs 
shall be guided by the same considera 
tions that would guide them in makin1 
a sound decision in the administratior 
of their own lives. In reaching its de 
termination the Board shall conside 
the manner in  which the witnesses havc 
testified before the Board, their de 
meanor on the witness stand, the prob 
ability or likelihood of their testimong 
their credibility, the authenticity an( 
accuracy of documentary evidence, o 
the lack of evidence upon some mate 
rial points in issue. I f  the individua 
is, or may be, handicapped by the non 
disclosure to him of confidential info1 
mation or by lack of opportunity t 
cross-esamine confidential inf ormantr 
the Board shall take that fact  into COK 
sideration. The  Board shall also cox 
sider other information available to th 
Commission, such as his past recor 
with the atomic energy program, a n  
the nature and sensitivity of the job b 
is or may be expected to perform. Poi 

( d )  The recommendation of 

3oard shall be determined by a ws- 
ty rote. I n  the event of a dissent frtra: 
.he majority, the recommendation ul 
he minority member shall be a 
natter of record together with a 
nent Of the reasons leading to hie 
:lusinns. The recommendation ,-,f 

Board shall be submitted to the &r 
%ger accompanied by a statement of ;Q 

reasons leading to  the Board's 
sions. 

8 4.29 New evidence. (a) In  the rnm 
if the discovery of new evidence by tbr 
individual prior to final determinarh 
by the General Manager of the indirid 
ual's eligibility for security clemiwe. 
guch evidence shall be submitted by the 

individual or his representatire fo t$e 
hlanager of Operations from whom 
received his notification letter. 

(b )  The Manager of Operations 
reriew the application for the P m n *  
tion of new evidence to ascertain its ma- 
teriality and relevancy and f t ~ ~ " *  
that the indiridual or his rePresenta!icr 
is q-ithout fault  in failing to P r e n t  tL 
evidence before. In the Went It is &- 
termin& that the neT evidence &'aid 
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ired, the Manager of Operations 

er the matter to the Personnel 
Board which had been ap- 
the individual's case when the 

Operations has not yet for- 
his recommendation to the Gen- 
nager. The Personnel Security 

piving the application for the 
on of new evidence shall de- 
e form in  which it shall be re- 
ether by testimony before the 
deposition, or by affidavit ; 
hose cases where the Manager 
ns has forwarded his recom- 
to the General Manager, thc 

ion for presentation of new evi- 
fl shall be referred t o  the General 
@ger with appropriate comment and 
flendations. In the event the 
g a l  Manager determines tha t  the 
I eyjdence should be received, he 

determine the form in which it 
be received, whether by testimony 

j4ge a Personnel Security Board, by  
*sition, or by affidavit. 
F4,30 Actions on the recopnmenda- 

(a)  The recommendations of the 
and any dissent therefrom shall 

dtten out, signed by all of the mem- 
of the Board, and, together with 
gord of the case, shall be trans- 
d Kith the least practicable delay 

the Manager of Operations con  

Upon receipt of the recommenda- 
f the Board and the record of the 
the Manager shall forthwith re- 
the entire record. In  making his 

dation to grant or deny secu- 
e,  the Manager shall be 
standards set forth herein, 

make specific findings as to 
er each of the allegations con- 
in the notification letter is t rue 

false, and shall set forth in writing 
ecomrnendation to the General 
ger, through the Director, Divi- 
f Security. In those cases where 
1 of security clearance is recom- 
a, the Manager of Operations 
include, in  his recommendation, 

oncerning the effect which 

ATIONS 

denial of security clearance would h m e  
upon the atomic e n e r a  program; 

(e.) The General Manager may return 
the case to the Manager for further pro- 
ceedings by the Personnel Security 
Board with respect to specific matters 
designated by the General Manager ; 

(a )  (1) In the event of a recom- 
mendation by the Nanager for a denial 
of security clearance, the indiridual 
shall be immediateIx notified in  writing 
of that fact  by the Manager and shall be 
furnished a copy of the Manager's 
specific findings as to whether each of 
the allegations contained in the notifi- 
cation letter is true or  false. This let- 
ter shall also notify the individual of 
his right to  request a review of his case 
by the AEC Personnel Security Review 
Board and of his right to submit a brief 
in support of his contentions. The re- 
quest for a review shall be submitted to 
the Manager within five days after the 
receipt of the notice. The brief shall 
be filed with the Manager not later than  
20 days after receipt of such notice ; 

(2)  Where the individual requests a 
review of the adrerse recommendation, 
the Manager shall forthwith send the 
entire record of the  proceedings, with 
all findings and recommendations, to the 
Personnel Security Review Board 
through the Director, Division of Se- 
curity, AEC; 

(3) In  the event the individual fails 
to request a review by the AFJC Person- 
nel Security Review Board of a n  adverse 
recommendation within the prescribed 
time, the case shall be promptly referred 
to the General Manager through the 
Director, Division of Security, AEC, for 
disposition on the basis of existing 
record ; 

(e) (1) Where the Manager has  made 
a recommendation favorable to the in- 
dividual and the General Manager pro- 
poses to transmit the entire record to 
the Personnel Security Review Board 
for its recommendation, the General 
Uanager shall immediately cause the 
individual to  be notified of that fact  and 
of those matters contained in the noti- 
fication letter concerning which he de- 
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sires the advice of the Personnel Secu- 
rity Reyiew Board. He shall further 
inform the individual tha t  he may sub- 
mit a brief concerning such matters for 
the consideration of the Personnel 
Security Review Board. Such brief 
shall be filed not later than twenty days 
from the receipt of tbe notice by the 
individual. The brief shall be for- 
warded to the General Manager through 
the Director, Division of Security, AEC, 
for transmission to the Personnel Secu- 
rity Review Board : 

(2) The General Manager shall sub- 
mit  the entire record to the AEC Per- 
sonnel Security Review Board. 

Reconimendutions of t h e  AEC 
Personnel Security Review Board. (a) 
The AEC Personnel Security Review 
Board shall make its deliberations upon 
the entire record, supplemented by such 
brief as the individual submits. Thc 
Personnel Security Review Board mag 
request such aclditionnl briefs as i t  
deems appropriate. I n  any case wherc 
the AEC Personnel Securitr Reviev 
Board determines tha t  additional eyi 
dence or further proceedings are neces 
sary, i t  may return the case to  the Gen 
eral Manager with a recommendatior 
tha t  the case be remanded to the Man 
ager of Operations for appropriatc 
action ; 

( b )  In its deliberations, the AEC 
Personnel Security Review Board shal 
make its findings and recommendations 
as to the eligibility of a n  individual for 
a security clearance on the entire ree 
ord supplemented by additional testi- 
mony or briefs, as determined by the 
Board. When additional testimony i s  
taken by the Personnel Security Revieq 
Board a 1-erbatim transcript of such 
testimony shall be made par t  of thc 
record ; 

i c )  The Personnel Security Revie\\ 
Board shall not concern itself with tht 
possible impact of the loss of the indi 
t-idual's serrices upon the AEC pro 
gram ; 

(a) After its deliberations, the AEC 
Personnel Security Rer i eF  Coard shal 

5 4.31 

PABT &I 

A new par t  i: 
%'dation8 in  Ti 
Smntain interp 
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L ilitation. Requests for reconsid- 

,ball be submitted in vr i t ing to 
+. eral Manager through the Man- 

e’ Operations haying jurisdiction 
psition for which clenrauce is 

Such requests shall be ac- 
id by an  affidal-it setting forth 

the information referred to 
The General Manager shall 

individual to  be notified as to  
his eligibility for clearance Rill 
idered and, if so, the method 
such reconsideration --ill be 

’ 

*’ * ?= a@P lisbed ; 
, security clearance has 

dividual by a Nan- 
rations without recourse t o  

orth in 0 s  4.20 to 
lusire, the individual’s eligibil- 

11 be reconsidered 
in a case where, subsequent to the 

of the security clearance, new 
tially derogatory information 
n received or there is a signifi- 

cope of sensitivity 
e~estricted Data to which the in- 

ave access, and in 
other case 0x11~ with the specific 
approral of the Director, Division 

MISCELLAEEOU S 

Washingto% area cases. I n  
cases which may arise involving 
duals within the Washington Area 
C operations, a n  Assistant General 

by the General 
charge the functions 

responsibilities assigned to Man- 
of Operations in these procedures. 

o f  procedure. 
Ire modified by 

Manager as experience and 

$on, D. C., this 7th 
tances may make desirable. 

R. W. COOK, 
Deputg  General Manager. 

PART &IRTERPRETATIONS 

ereby added to the 
lions in Title 10, Chapter 1, CFR, 

ohin interpretations of the Atomic 

Ener-9 Act of 1954 (6s Stat. 919) and 
if regulations of the Atomic Energy 
:‘ommission issued thereunder. 

Intcrpt-cinfion of section 1.52 of 
thc Bfo-tiiic Bntrgg Act of 1954; opinion 
?f the  Gcneral Cozrnsel. ( a )  Inquiries 
have been received as to the applicabil- 
ity of the provisions of section 152 of 
the Atomic Energy Act of 1954 (6s Stat. 
D44) to inventions or discoveries made 
DT conceived in the course of activities 
under licenses issued by the -4tomic En- 
ergy Conimission. 

( b )  In my opinion a license issued by 
the Atomic Energy Commission is not a 
“contract, subcontract, arrangement or 
other relationship with the Commis- 
sion” as those terms are used in  section 
152 of the act. Hence, the mere fact  
‘:hat an invention or discorery is made 
3 9  a licensee in the course of activities 
authorized by a license would not giTe 
the Commission rights under section 153 
rvith respect to such inrention or discor- 
ery. On the other hand, if a licensee 
has entered into a “contract, subcon- 
tract, a rrangenient or other relationship 
with the Con~n~ission,” inventions or 
discoveries made or conceived by the li- 
censee under the contract or other re- 
lationship would come within the pur- 
view of section 152. 

(c )  As used in this section, “license” 
means a license issued pursuant to 
Chapter 6 (Special Kuelear Material) , 7 

Source Material) , S (Byproduct Ma- 
terial) or 10 (Atomic Energy Licenses) 
of the Atomic Energy Act of 1954, or a 
construction permit issued pursuant to 
section 1% of the act. 

3S.l  

Dated: February 1, 1956. 

WILLIAM MITCHELL, 
Genera 1 Counsel. 

17. X. Atomic Energy Contntission. 

PART 25--Acc~ss TO RESTRICTED DATA 

In view of the fact  that the Atomic 
Energy Conimission has received a sub- 
stantial number of applications and has  
issued a substantial number of access 
permits in accordance with procedures 
set forth in  the notice of proposed rule 



nlaking published in the Federal Regis- I 
ter on May 19.1955 (20 F. R. 3634), and 
because interested persons will not be 
adversely affected, the Commission has 
found that good cause exists whr the 
regulations in this part should be made 
effective without the customary 30-day 
period of notice. 

Pursuant to  the Administrative Pro- 
cedure Act, Public Law 404, 79th Cong., 
2d sess., the following rules are pub- 
lished as a document subject to  codifi- 
cation, to be effective upon publication 
in  the Federal Register. 

GEEERAL PROTISIONS 

Sec. 
25.1 Purpose. 
25.2 Applicabiliw. 
25.3 Definitions. 
25.4 Interpretations. 
25.5 Communications. 
25.6 Categories of a~ailahle informa 

tion. 
APPLICATIONS 

25.11 Applications, 
25.12 Kon-eligibility. 
25.13 Additional information. 
25.14 Public inspection of applications 
25.15 Requirements for  approval o 

applications. 
PEXM IT6 

29.21 Issuance. 
25.23 Scope of permit. 
28.23 Terms and conditions of acces! 
25.24 Administration. 
25.25 Term and renewal. 
35.26 Assignment. 
25.27 Amendment. 
23.28 Commission action on applica 

2 5 . 3  Modification and revocation 0 

25.30 Exceptions and additional rt 

25.31 Effective date:  amendment of 

AUTHORITY: 88 23.1 to 25.31 issued 
under sec. 161, GS Stat. 948 ; 42 U. S. C. 

tion to renew or  amend. 

permits. 

quireinents. 

permits preriously issued. 

(b) “CategorY” means a categotT ~ 

( c)  Wornmission” means the Q ~ ~ , % _ -  

Energy Commission or its duly aotb= ~ 

zed represen ta tires. 
(d ) “Permit tee” means tile holdrt tiI 

1 permit issued pursuant to the rWa 
[ions in this part. 

( e )  “Person” means (1) aug indjrg 
ual, corporation, partnership, fim, 
sociation, trust, estate, public or pmrrc 

Restricted Data designated in A~~~~ - 
4 to the regulations in this part. v 

institution, group, Government aEa-r 
other than the Commission, ang s;3:e 
or any political subdirision of, 
political entity within a state, or o : ~ y  
entity ; and ( 3 )  any legal sucreswr, w- 
resentative, agent, or agency of th 
foregoing. 

( f )  “Restricted Data” means all data 
Ioncerning (1) design, manufacture IC 

itilization of atomic weapons : ( 2 )  rfr 
xoduction of special nuclear materisi 
)r (3)  the use of special nuclear rnm 
-ial in the production of energ. hB: 
shall not include data dec1assifli.j 
removed from the Restricted Data E+@- 
gory pursuant to section 143 of tile 

5 254 Interpretations. Except 
specifically authorized by the commi- 
sion in writing, no interpretation of * 
meaning of the regulations in this pi. 
by any officer or  employee of the C‘tmr 
mission other than a Tritten intepWts 
tion by the General Counsel W- 
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(e) Any partnership not including 
among the partners one or more citizens 
of the United States ; or any other unin- 
corporated association not including one 
or more citizens of the United States 
among its principal officers. 

( d )  Any organization which is 
owned, controlled or dominated by the 
Government of, 3 citizen of, or an organ- 
ization organized under the laws or a 
country or area listed as a Subgroup 
A country or destination in 5 371.3 (15 
CFR 351.3) of the Comprehensive Es- 
port Schedule of the United States De- 
partment of Commerce. 

8 25.13 Addit imal  information. The 
Commission may, a t  any time after the 
filing of the original application and 
before the termination of the permit, 
require additional information in order 
to  enable the Commission to determine 
whether the permit should be granted 
or  denied or  whether it should be modi- 
fied or revoked. 

Q 25.14 Public inspection of a p p l i c e  
tions. Applications and documents sub- 
mitted to the Commission in connection 
with applications may be made avail- 
able for public inspection in accordance 
with the regulations contained in Part 
2 of this chapter. 

$25.15 Requirements lor approz;al 
of applications. ( a )  An application for  
access to Confidential Restricted Data 
in all the categories set forth in Ap- 
pendix A, will be approved only if the 
application demonstrates tha t  the a p  
plicant has a potential use or  appli- 
cation for such data  iu  his business, 
t rade o r  profession. 

( b )  An application for  access to Se- 
cret Restricted Data in any of the cate- 
gories will be approved 0x11~- if the ap- 
plication demonstrates tha t  the  appli- 
cant has n need for such data  iu his 
business, t rade or profession. Such 
need must be demonstrated as to each 
of the categories to which such access 
is requested. 

PERKITS 
$ 25.21 Issuance. ( a )  Upon a de. 

termination th2t an  a1q)lication meet: 
the requiremerits of this regulation, tht 
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sation under section 173 of 
ergs Act of 1954, Kith re- 

in the course of, in 
with, or under the terms of 

o hare waived any 
clsillls against the United 

the Commission and all per- 
on behalf of the Commis- 

e in connection with 

tion or discoyerx 

$'- by the applicant, of any and 
by them pursu- 

Shall obtain and preserve in his 
ten agreements from all in- 
who will have access to Re 

Data under the access permit 
t to subparagraphs (2) and 

stration. With re- 
f t,, each permit issued pursuant t o  

this part, the Corn- 
ate an office, usually 

personnel security 
requested in connection with 

Review the procedures submitted 
Applicant. in accordance with 

apter, for the safe- 
rding of Restricted Data ; and 

Provide iiiformation to the per- 
& with respect to the sources and 

cted Data available 

26 !i"erm and renewal. (a)  Each 
permit will be issued for a two 
e m ,  unless otherwise stated in 

ib) Applications for renewal of an 
be on Application 

375. I n  any case in which a 
as  filed a properlr completed 

on for rencwxl more than 
0)  days prior to the expiration 

existing permit, such existing 
shall not expire until the appli- 

a1 has been finally 
upon by the Commission. 
26 Assignment. ALI access per- 
non-transferable and non-assign- 

ration Office, to:  

A .TIOX3 199 
$ 25.27 dtne?idnicnt. An access per- 

mit may be amended from time to time 
upon application by the permittee. An 
application for amendment shall be filed 
in accordance n7ith f 25.11 and shall 
specify the nature of and the grounds 
for the nmendnient requested. 

Commission act ion on appli- 
cation to renew or amend. In  consider- 
ing an application bF a permittee to 
renew or amend his permit, the Com- 
mission will apply the criteria set forth 
in 25.15. 

5 25.29 Modification and revocation 
of permits. The Commission may re- 
roke, suspend or modify any access per- 
mit for any material false statement in 
the application or in any report sub- 
mitted to the Commission pursuant to 
the regulations in this part or because 
of conditions or facts which would have 
warranted a refusal to grant the permit 
in the first instance, or for violation of 
any of the terms and conditions of the 
Atomic Energy Act of 1954 or Commis- 
sion rules, regulations or orders issued 
pursuant thereto. 

8 25.30 Exceptions and additional re- 
quirements. Notwithstanding any other 
provision in the regulations in this part, 
the Commission may deny an applica- 
tion for an access permit or suspend, 
modify or revoke any access permit, or 
incorporate additional conditions or re- 
quirements in any access permit, upon 
finding that such denial, revocation or 
the incorporation of such conditions and 
limitations is necessary or appropriate 
in the interest of the common defense 
and security. 
$25.31 Effective date; amendment of 

permits previously issued. ( a )  The 
regulations in this part are effective 
upon publication in the FEDEEAL REO- 

(b)  Each access permit heretofore is- 
sued by the Commission shall be 
deemed to have been amended, effective 
upon publication of this part in the 
FEDERAL REGISTER, by deleting those 
provisions of the permit., and of the 
application therefor, which grant to the 
Commission for gorernmental purposes 

8 25.28 

IBTER. 
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a license in, and which require the per- 
mit Ilolticr t c t  report to the ( 'omruissioi~, 
axig inyention or discovery resulting 
from : tc~yss to Swret  Rwtrirtwl D:+tfl 
under the a c c ~ s s  pr lu i t .  

KOTE : 'Yhe reporting reqitirements 
contained herein hare been approved by 
the Bureau of the Budget in  accordance 
with the Federal Reports Act of 1942. 

APPEEDIL A 

CATEGORIES OF RESTRICTED BATA AVAILABLE 

(INCLUDIKG SCOPE NOTES FOR EACH 

CATEGORY) 

G-4 Chemistry;  general. This cate- 
gory includes such information as the 
relatively unspecialized and fundamen- 
tal chemistry of elements and their 
compounds through element 92. It in- 
cludes such information as the follow- 
ing : 

1. Chemical properties, reactions, and 
corrosion studies. 

2. Laboratory scale preparations and 
purification. 

3. Physical chemistry including chem- 
ical thermodynamics, chemical kinetics, 
and crystal structure. 

4. Analytical methods, including mass 
spectroscopy. 

5. General chemical engineering 
theory, design, construction and/or test- 
ing of laboratories and  equipment of 
interest to  chemists and chemical en- 
gineers. 

See also categories C-7, (2-10, G16, 
C-55 for specialized applications. 

G T  Chemis try;  rucliation and radio- 
chm2istry. This category includes in- 
formation on : 

1. The cheniical effects of radiation 
on matter. 

9. The production of radioisotopes. 
3. The chemical isolation and  purifi- 

cation of radioisotopes and their com- 
pounds. 

4. The chemistr1 of radioactive sub- 
stances, including fission products. 

5. The preparation of labeled com- 
pounds. 

6. Tracer chemistry. 

See also categories G 2 5 ,  -7, 
2-68 and G78. 

G I 6  Chenaistry ; t raitsll ra F k -  

Inents. This category includes info- 
tion on : 

The chemistry of the tranSUranir e;r 
ments and their compounds. 

G-20 Controlled therttiollt(czcor pmM 
esses. This category inchides i u f o m .  
tion on the theory, design, dewlopmer;r 
and operation of experiments rehEf 
to the controlled release of enera fire 
thermonuclear reactions. InfornB*- 
relating to thermonuclear w a p w  t~ 
specifically excluded. 

gory includes information on : 
(246 Criticality lrazard8. This 

1. Critical mass experiments. 
2. Safety precautions in cot~du"Jr~ 

critical mass experiments. 
3. Safe processing and stor* 

special nuclear materials. 
This category does not include kifsr 

mation on reactor hazards or critifs: 
experiments in support of reactor tie 

sign (see categories W. c-q'- a d  
c-sl). 
c-41 Heal th  and safet21. 

gory includes information on bi*lW6. 
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,dical studies applicable directly ' b,glth and safety of personnel, 
such topics as tosicities, tol- 
d maximal allowable concen- 
linical tests and criteria of 

industrial diseases, protective 
and safety procedures, person- 
amination, and therapeutic 

res with respect both t o  radio- 
and other toxic agents. 

Iso topo  separation. This cate- 

method (except gaseous dif- 
of separating one or  more iso- 

of an element from a mixture of 
of that element. 
ign, construction, and  operation 

electromagnetic separation 

* 

iocludes information on : 

oduction and isolation of stable 

SpCial methods such as those for  
ration of boron and hydrogen 

also categories G 2 S  and (2-34. 
, Instrumentation. This cate- 
cludes information primarily re- 
to the design, development, con- 

, testing, or evaluation of in- 
ts of all types. In  general the 
sified information in this cate- 

that which describes classified 

MetalZurgy and ceramics. This 
wry includes information on : 

UetallurgS, including reduction to  
d, of non-fissionable substances, 
a m ,  uranium 233, and all isotopic 
a r e s  of uranium 235 and uranium 

. Ceramics and  refractories which 
st directly or exclusively pertain to 

nium technolo-gg. (See category 

Corrosion studies on uranium 
1. alloys, and reactor elements. 
~ksign and methods of manufac- 
%coating, canning, and testing ura- 

~ reactor fuel elements, including 
for production reactors. 
bbor at  or y -scale electr oly tic depo- 

%of high-purity uranium. 

~ 
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6. Laboratory-scale pyrometallurgi- 
cal studies toward separation of ura- 
nium and fission products. 

See also category G-40. 
(2-26 Metallurgy; raw materials. 

This category includes information on : 
1. Uranium, thorium, zirconium, 

beryllium ore and mineral beneficiation. 
2. Design, development, and equip- 

ment relating to raw materials tecli- 
nology. 
3. Analytical procedures pertaining 

to ore beneficiation. 
4. Chemical research directed toward 

the solution of raw materials processing 
problems. 

5. Pilot plant, semi-works, or larger 
scale process design and flow sheets for  
beneficiation and  concentration. 

G28 Particle accelerators and high 
voltage machines. This category in- 
cludes information on the design, de- 
velopment, construction, and operation 
of high-voltage machines and particle 
accelerators, including Van de Graaff 
generators, linear accelerators, cyclo- 
trons, synchrotons, beratrons, X-ray 
machines, etc. 
G 3 4  Phgsics and mathematics. This 

category is intended to coyer basic phy- 
sics and mathematics and includes, but 
is not limited to, the following: 

1. Xuclear characteristics of all ele- 
ments. 

2. General theory of neutron diffusion 
and fundamental reactor theory. 

3. Basic theory of shielding design 
and construction problems. 
4. Mathematical theory and methods. 
5. Mechanics, sound, and shock. 
6. General heat-transfer and fluid- 

flow studies. 
7. Basic theory of thermal diffusion, 

zaseous diffusion, and electromagnetic 
methods of isotope separation. 

8. High-voltage break-down in vac- 
uum, insulation in vacuum, etc. 

9. Experimental data on ion cross 
sections for electrons, ions, secondary 
emissions, etc. 

10. The general phenomena of dis- 
rharges in magnetic fields. 
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(240 Radiation eflccts 012 reactor 
mater iak  This category includes in- 
formation on the effects of radiation on 
reactor components, for example : Wig- 
ner effect, blisterings, etc., and reports 
on the effects of radiation on plastics, 
lubricants, etc. 

See also category C-7. 
C-QfJ Reactors; pro&uction. This 

category includes information on : 
1. Theory, design, construction and 

operation of Hanford and Savannah 
River production reactors, and any re- 
actor proposed for  large-scale produc- 
tion or special nuclear materials. 

2. The effects of radiation on graphite 
and other structural materials which 
clearly relate to production reactors. 

G-80 Reactors; research and testing. 
This category includes information on : 

1. Theory, design, construction, and 
operation of nuclear reactors used pri- 
marily as a source of neutrons for the 
purpose of conducting experimental 
studies on neutron or other particle in- 
teractions with matter, or medical or 
biological research and application. 
2. Fundamental shielding studies. 
3. Basic nuclear research with reac- 

4. The production of nonfissionable 

5. Fundamental studies in breeding. 
This category does not include : 
1. Power reactors or  experimental 

power reactors. (See category (2-81.) 
2. Classified defense information on 

reactors for military purposes. 
(2-81 Reactors; power. This eate- 

gory includes information on : 
1. Theory, design, construction, and 

operation of nuclear reactors (includ- 
ing experimental power reactors) whose 
primary purpose is the production of 
power. 

2. Economic, fundamental feasibility, 
development and design aspfxts of 
power reactors or experimental power 
reactor components. 

3. Reactor technology and closely r e  
lat~cl topics pertaining to  military reac- 
tors which tire dissociated from rnili- 
tary utilization systems. 

tors. 

isotopes. 

2. Refinery process development %.ri 

for uranium ores and concentmk 

€e 
3. Uranium recovery pro- 

scrap materials, residues, and 
4. Quality control procedures IT* 

nent to production of high.lmzl; 
uranium compounds. 

5. Designs, construction. and 
tional procedures for pilot-phnt ez. 
ment. 

See also category (2-25. 
(2-66, 67, 68 TeclmoZogU; aorrrtlrc 

processes. These categories incIu& 
formation in the design, constme* 
Dperation, and technologlr of p r e n t  IT 

proposed Hanford processes and 
actors which is not included itt em- 
gories C-25, (2-42 and C-10 bemw t 
reveals operating levels, rates, nw 
other production data. 

category G 2 5 .  ) 

gory M 2 . )  

ops. (See category C-10.) 

category includes information no: ES 
volving iveapons data on : 

pounds to  metal. 

(3-67 Reactor technology. f See &e 

G-f;S Separations process recW 

C-55 Technology; ylirtoniunL. 

1. Reduction of plUtOniUm 

2. JietaIlurgy of plutonium 
alloys. 

3. Chemistry inrolrcd iu f ind Fss 
cation of pliitonium comimund3- P 
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cial analxtical techniques re- ’‘ determine the purity of 
‘Osde plutonium. 

p’zdures for recovery of Pluto- 
p materials, residues, 

Blso categories G-10, (3-16. 
77, 7s Technologv; S a r a m a h  

processes. These categories con- 
ation on the design, con- 

ion and technology of 
or proposed Savannah River 

ctors which is not in- 
in categories (3-25, C-42 and C-10 
e it reveals operating levels, 

Fuel element technology. (See 

echnology. (See cate- 

tions process technol- 
(See cutegory C-10,) 

Tech?mlogv; tritium. T h e 
ote for this category is classified 
ntial. It will be sent upon re- 

to properly cleared persons pur- 
to access permits. 

0 Radioactive waste. This cate- 
includes research and develop 

- &: information on : 
: Chemical and chemical engineering 

s incidental to the storage and 
of waste radioactive materials, 

natural and artificial. 
Decontamination measures for  

equipment and other contami- 

teorological and geological in- 
applied to problems of radio- 
te disposal or storage. 

r cleaning, control and disposal 
active efflnents. 

ted a t  Washington. D. C., this 
day of January 1956. 

roduction data. 

R. W. Coos, 
Acting General Manager. 

MATERIAL 

amendment to Title 10 CFR, 
30, Radioisotope Distribution, is 

published for the purrrose of bringing 
it into conformity Kith the Atomic 
Energy Act of 1954 (6s Stat. 919) and to 
establish a simplified and less restric- 
tive procedure relating to the export of 
byproduct material. In addition, 
changes have been incorporated in 
3s 30.71 and 30.72 to  permit the distri- 
bution of cerrain additional types of 
sealed sources and quantities and types 
of byproduct material to persons who 
l o  not hold specific licenses. 

Except as required to  accomplish the 
foregoing purposes, the changes effected 
by this revision are designed to simplify 
nnd clarify provisions of the existing 
regulations and not to effect substantial 
changes in the Commission’s procedures 
and requirements relating to the licens- 
ing of byproduct material. In light of 
these considerations, the Atomic Energy 
Commission has found tha t  general no- 
tice of proposed rule-making and pub- 
lic procedure thereon are unnecessary 
and would be contrary t o  the public 
interest. 

The Conimission has under considera- 
;ion further amendments to  Part 30 
which will be published in accordance 
irith procedures designed to afford the 
mstomary opportunity for public par- 
:icipation. 

All interested persons who desire to 
submit written comments and sugges- 
tions relating to the following amend- 
ment should send them to the U. s. 
Atomic Energy Commission, Washing- 
ton 25, D. C., Attention of the Director. 
Division of Civilian Application. 

Effective thirtg days af ter  publica- 
tion in  the FEDERAL REGISTER, Part 30, 
Title 10, CFR, “Radioisotope Distribu- 
tion Regulation” is hereby amended to 
scad as follows : 

GENERAL PBOFISIONS 

h C .  

$0.1 Purpose. 
$0.2 Scope. 
j0.3 License requirements. 
30.4 Definitions. 
30.5 Interpretations. 
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EXEMPTIONS 

Sec. 
30.6 Persons operating Commission- 

owned facilities. 
30.7 Carriers. 
30.8 Other exemptions. 

GEXEEAL LICES SES--4PPLICATIOS S FOR 
LICENSES 

30.20 Types of licenses. 
30.21 General licenses. 
30.22 Applications for specific licenses. 
30.23 General requirements for issu- 

30.24 Special requirements for  issu- 
ance of specific licenses. 

ance of specific licenses. 
LICENSES 

30.31 Issuance of specific licenses for 
use of byproduct material. 

30.32 Terms and conditions of licenses. 
30.33 Exports of byproduct material. 
30.34 Expiration. 
30.35 Renewal of license. 
30.36 Amendment of licenses at re- 

quest of licensee. 
30.37 Commission action on applica- 

tions to renew or amend. 
30.3s Inalienability of licenses. 
30.39 Persons possessing byproduct 

material on effective date of 
regulations in this part. 

RECORDS, REPORTS A S D  INSPECTIONS 

30.41 Records. 
30.42 Reports of exports. 
30.43 Inspection. 
30.44 Tests 

MODIFICATION AND REVOCATION OF 
LICENSES 

30.51 Modification and revocation of 

30.52 Right to  withhold or  recall by- 
licenses. 

product material. 

ENFORCEXENT 

30.61 Violations. 

SCHEDULES 

30.71 Schedule A. 
30.Z Schedule B. 

AGTHORITY: $ 5  30.1 to 30.72 issued 
under see. 161, 68 Stat. 948; 42 U. S. C 
2201. Interpret or apply secs. 81, 82 

p 30.4 Definitions. As used in I t a  
part : 

( a )  “Act” means the Atomic Enem 
Act of 1954, including anj amendnicz.r;:, 
thereto ; 

(b)  “Byproduct material” mems 
radioactive material (except 
nuclear material) yielded in or m& 
radioactive by exposure to the radisui-, 
incident to the process of produci&nrc 
utilizing special nuclear material; 

( c )  “Commission” means the Atimr 
Energy Commission and its duly a u k  
ized representatives ; 

(d )  “Curie” means that m o u n t  d 
radioactive material which d i m . -  
grates at the rate  of 35 billion atUn1rW 

second ; 
( e )  “Human use” means the i n r e 6  

or  esternal administration of bj-prda< 
material, or the radiation therefrom. 
human beings ; 

( f )  “License,” except where O w  

wise specified means a license i d  
pursuant to the regulations in tbk It;?:’- 
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‘lbbicrocurie” means that alnounl 
active material which disinte- 

rate of 37 thousand atoms 

Ilperson” means (1) any individ. 
oration, partnership, firm, asso 

Jeorptrust, estate, public or  private 
tion, group, Government agencj 

the Commission, any State 01 
subdivision of, or any PO. 

within a State, any foreign 
nt or nation or any political 

f any such government 01 
or other entity; and (2) any 

successor, representative, agent 

d by a state or territory of the 
States, the District of Columbia 
Commonwealth of Puerto Rico 
rise drugs in the practice of 

ddproduction facility” means pro- 
facility as defined in the regu- 
contained in Part 50 of this 

[L) “Research and development” 
(1) theoretical analysis, explora- 

or experimentation ; or (2) the ex- 
d o n  of investigative findings and 
sr i e s  of a scientific or technical na- 
ge into practical application for ex- 
a e n t a l  and demonstration purposes, 
doding the experimental production 
testing of models, devices, equip- 

ut ,  materials and processes. “Re- 

(1) “Sealed source” means any by- 
Educt material that is encased in, and 

used in, a container in a man- 
nded to prevent leakage of the 

ource material” means source 
in the regulations 

uclear material” 
special nuclear material as de- 

in the regulations contained in 

akined in Part 40 of this chapter ; 

389403-56----15 
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(01 “United States,” when used in a 

geographical sense, includes all terri- 
tories and possessions of the United 
States, the Canal Zone and Puerto 
Rico. 

(p) “Utilization facility” meam a 
utilization facility as defined in the 
regulations contained in Part 50 of this 
chapter ; 

(9) Other terms defined in section 11 
of the act shall have the same meaning 
when used in the regulations in this 
part. 

8 30.5 Interpretations. Except as 
specifically authorized by the Oommis- 
sion in writing, no interpretation of 
the meaning of the regulations in this 
part by any officer or employee of the 
Commission other than a written inter- 
pretation by the General Counsel will 
be recognized to be binding upon the 
Commission. 

EXEMPTIONS 

8 30.6 Persons operatkg Commis- 
sion-owned facilities. Any person is 
exempt from the requirements for a li- 
cense set forth in section 81 or 82 of 
the act and from the regulations in this 
Part to  the extent that such person 
operates Commission-ovaed plants and 
laboratories on behalf of the Commia- 
aion. In any such case, such person’s 
obligations with respect to the byprod- 
uct material are covered by the appli- 
:able contract between such person and 
the Commission. 
5 30.7 Carricre. Common and con- 

iract carriers and the United States 
Post Office Department are exempt 
Erom the regulations in this part and 
:he requirements for a license set forth 
n section 81 of the act  to  the extent 
;hat they transport byproduct material 
n the regular course of their business 
t s  carriers. 

# 30.8. Other ezemptions. The Com- 
nission may upon the application of 
m y  interested person, or upon its own 
initiative, exepnpt certain classes or 
luantities of byproduct material or 
cinds of uses or users from the require- 
nents for a license set forth in section 



206 APPENDIX 7 

81 of the act and in the regulations in 
this part, when it makes a finding that 
the exemption of such classes or quan- 
tities of such material or such kinds of 
uses or users will not constitute an un- 
reasonable risk to the common defense 
and security and to the health and 
safety of the public. 

GENERAL LICENSES ; APPLICATIONS FOB 
LICEKSES 

f 30.20 Tgpes of licenses. (a)  Li- 
censes for byproduct material are of 
two types: general and specific. The 
general licenses provided in f 30.21 are 
effective without the filing of applica- 
tions with the Commission or the issu- 
ance of licensing documents to particu- 
lar persons. Specific licenses are issued 
to named persons upon applications filed 
pursuant to the regulations in this part. 

$30.21 GeneraZ licenses. (a) A gen- 
eral license is hereby issued: 

(1) To transfer, receive, acquire, 
own, possess and use byproduct mate- 
rial incorporated in a device or equip- 
ment which is listed in f 30.71 and has 
been manufactured pursuant to  a spe- 
cMc license issued by the Commission. 

(2) To transfer, receive, acquire, 
own, possess, use and import the quanti- 
ties of byproduct materials listed in 
f30.72, provided that no person shall 
at any one time possess or use, pursuant 
to the general licensing provisions of 
this paragraph, more than a total of 
ten such scheduled quantities. 

(b) The general licenses provided in 
this section are subject to the provisions 
of sf  30.32 to 30.72, inclusive of the 
regulations in this part and are sub- 
ject to the regulations contained in Part 
20 of this chapter. In addition, persons 
who transfer, receive, acquire, own, pos- 
sess, use or import scheduled items and 
quantities of byproduct material pur- 
suant to the general licenses provided 
in paragraph (a) of this section. 

(1) Shall not effect an increase in the 
radioactivity of said scheduled items or 
quantities by adding other radioactive 
material thereto, by combining byprod- 
uct material from two or more such 

s alkrih,, 
~ 

terns or quantities, or b 
n any other manner SO as to . b tk- 
;hereby the rate of radiation t t . ~ ~ ~  
trom ; 

k%k 

(2) Shall not administe 
)r internally, O r  direct the a d m ~ ,  ertf!r&_ 

Lies or any part thereof to a t3 hulrrtta. Or Pb,, 
ing for any purpose, including, tat b 

Umited to, diagnostic, therapeutil, k- 

tion of, said scheduled items or s ~ .  - a* 

;ion of, said scheduled item .% 

a* research purposes. 
(3) Shall not add, or direct thp 

ties or any part thereof to 8np 
beverage, cosmetic, drug, 
uct designed for ingestion or 
by, or application to, a human being, 

(4) Shall not include said 
items or quantities or any Pafi 
in any device, instrument, amruB 
(including components parts and a~ 
sories thereto) intended for use 
oosis, treatment or prevention 

~ ease in human beings or animala 
otherwise intended to affect the 
ture or any function of the bodS of hg 
man beings or animals. 

Applicativns for speeipc I 
censes. ( a )  Applications for e 
licenses shall be flied on Form 
"Application for By-product &- 
License", with the United State A- 
Energy Commission, Post 0mce h t 
Oak Ridge, Tennessee, Attention: h 
topes Division, and shall set forth h 
information called for by the form. b. 
formation contained in previous a* 
cations, statements or reports filed witk 
the Commission may be incorporated lq 
reference, provided that such ref- 
are clear and specific. 

(b )  The Commission may at aw th 
after the filing of the original 8- 
tion, and before the expiration Of tke 
license, require further s t a t e m a  io 
order to enable the Cbmmif3Sion to de 
termine whether the application 

granted or denied or whetha a 
cerise should be modified Or refoked 

( e )  Each application Shall be dWj 
under oath or affirmation mea* 
cant or licensee or a person d@ antbe 
ized to act for and On his 

+ 

f 30.22 13024. 

f l  of swci 
130.24 b"pe 

lrte in in8titU 
ut institution 
j,oman use wi 

(1) The a1 
& requiren 
urd 

(2) The a 
pteaical isoto 
three membel 
tor research, 
use of radioir 
don. Memb 

I &odd incluc 
ternal medic 

i tic radiology 
in assay of r: 
against ioniz 

(3) T h e a  
tamties foi 

~ 
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application for license filed 
the regulations in this part 
dered also 8 s  an application 
authorizing other activities 

licenses are required by the 
ed that the application speci- 
ational activities for which 

re requested and complies with 
s of the Commission as to ap 
for such licenses. 
General requirements fur is- 

f specific license8. An applica- 
a specific license will be a p  

The application is for a purpose 
i s d  by the act;  and 

pplicant‘s proposed equip 
t a d  facilities are adequate to pro- 
health and minimize danger to life 

The applicant is qualaed by 
and experience to use the mate- 

rrlfor the purpose requested in such 
e e r  as to protect health and mini- 
* danger to life or property ; and 

n t  satisfies any appli- 
e w i a l  requirements contained in 

130.24 gpecial requirements for issu- 
ense8- (a) Human 

in8titutiom. An application by 
itntion for a specific license for 
use mill be approved i f :  
he applicant satisfies the gen- 

pecified in t 30.23 ; 

t has appointed a 
committee of at least 

diagnosis, and therapeutic 
otopes within that institu- 

Membership of the committee 
d include physicians expert in in- 
1 medicine, hematology, therapeu- 

radiology, and a person experienced 
sotopes and protection 

e applicant possesses adequate 
for the clinical care of pa- 

e physician designated on the 

tial experience in the proposed 

ionizing radiations ; and 

AT ‘IONS 207 
use, the handling and administration of 
radioisotopes and, where applicable, the 
clinical management of radioactive 
patients ; and 

(5) If the application is for a license 
to use unspecified quantities or multiple 
types of byproduct material, the appli- 
cant has previously received a reason- 
able number of licenses for a variety 
of byproduct materials for a variety of 
human uses. 

(b) Licensing of individual physi- 
cians for human me .  An application 
by an individual physician for a specific 
license for human use will be approved 
if the applicant : 

(1) Sat ides  the general require- 
ments specified in  # 30.23; 
(2) The applicant has access to a hos- 

pital possessing adequate facilities to 
hospitalize and monitor the applicant’s 
radioactive patients whenever it is 
advisabIe ; and 
(3) The applicant has extensive ex- 

perience in the proposed use, the han- 
dling and administration of radioiso- 
topes, and where applicable, the clinical 
management of radioactive patients. 
(The physician shall furnish suitable 
evidence of such experience with his ap- 
plication. A statement from the med- 
ical isotope committee in the institution 
where he acquired his experience, indi- 
cating its amount and nature, may be 
submitted as evidence of such experi- 
ence. ) 

(c) “Human use” of aea2ed sources. 
An application for a specific license for 
use of a sealed source for human use 
wi l l  be approved i f :  

(1) The applicant satisfles the gen- 
sral requirements specified in f 30.23; 
xnd 
(2) The applicant or, if the applica- 

tion is made by an  institution, the indi- 
vidual user (i) has specialized training 
in the theapeutic use of the radioactive 
tievice considered t teletherapy unit, 
beta applicator, etc.) or has experience 
equivalent to such training; and (ii) is 
B physician. 

(a) Hultiple quantities or  types of 
byproduct material for u8e in research 
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and development. An application for a 
specific license for multiple quantities 
or types of byproduct material for use 
in research and development will be a p  
proved if: 

(1) The applicant satisfies the gen- 
eral requirements specified in s 30.23 ; 
and 

( 2 )  The applicant has received a rea- 
sonable number of licenses for a variety 
of radioisotopes for  a variety of re 
search and development uses ; and 
(3) The applicant has established an  

isotope committee (composed of such 
persons as a radiological safety officer, a 
representative of the business office, and 
one or more persons trained or experi- 
enced in the safe use of radioactive ma- 
terials) which will review and approve, 
in advance of purchase of radioisotopes, 
proposals for such uses ; and 

(4) The applicant has appointed a 
radiological safety officer who will ad- 
vise on or be available for advice anC 
assistance on radiological safety prob 
lems. 

( e )  Multiple quantities or types of  bg 
produce material for use in processing 
An application for a specific license foi 
multiple quantities or types of byprod 
uct material for use in processing foi 
distribution to other authorized person$ 
will be approved if:  

(1) The applicant satisfies the gens 
era1 requirements specified in 530.23 
and 

( 2 )  The applicant has received a rea. 
sonable number of licenses for proc. 
essing and distribution of a variety o4 
radioisotopes ; and 
(3) The applicant has appointed 1 

radiological safety officer who will ad 
vise on or be arailable for advice ant 
assistance on radiological safety prob 
lems. 

LICENEES 

3 30.31 Issuance of  specific license 
for  use of byproduct material. (a 
Upon a determination that an  applica 
tion meets the requirements of the Ac 
and the regulations of the Commissior 
the Commission will issue a specifi 
license authorizing the possession an( 

_._,. . ., .. i l ”  .__ x ._..! .‘ LJ 

~se of byproduct material 
74, “Byproduct Material L ~ ~ ~ ~ % A ~  

(b )  The Commission m 
n any license at the time of . 
r thereafter by appropr 
ation or order, such additi 
oents and conditions with 
icensee’s receipt, Possessionr u~ 
:ransfer of byproduct material 
leems appropriate OX 

;o : 
(1 1 Promote the common der- 

(2) Protect health or to ~ i e i r ~  

(3)  Protect restricted data: 
(4) Require such reporb and 

N%Ping of such records, and to p r ~  
tor Such inspections of activities 
.he license as may be necessrS oy ~ 

iropriate to effectuate the pu- ~ 

.he act and regulations thereunder, 

cemes. (a) Each license issued 
ant to the regulations in this part 
be subject to all the provisions 
act, nom or hereafter in effect, and br8 
valid rules, regulations and ordee 
the Commission, 

(b) Neither the license nor aw ** 

under the license shall be assigned e 
3therwise transferred in violation of& 
provisions of the act. 

mission pursuant to the regalatiom 
this part shall confine his possession w 
use of byproduct material to the Im- 
tions and purposes authorized in the 
license. Except as otherwise proriW 
in the license, a license issued pnnmE 
to the regulations in this part 
carry with it the right t o  receive. * 
quire, own, possess and import b 
product material and t o  transfer ss& 
material t o  other licensees dtfih * 
United States authorized to  r e c e i v e d  
material. 

(a)  Each license issued Parsvant :’ 
the regulations in this part 
deemed to contain the Provisions @ 

forth in section 183a.-d., inclusivef 
act, whether or not said Prorisiow 
expressly set forth in the license. 

;ecurity ; 

langer to life or property; 

g30.32 !r‘enns and can 

(c) Each person license 

renewal or fo 

lmendment 01 
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Emports of byproduct material. 
0 3 3  

'p;o licensee shall export byproduct F 1 from the United States except 
orized pursuant to this section. 
~y licensee may export by- 

aterial covered by his license 
foreign country except countries '' now or hereafter listed as Sub- 

'@A countries or destinations in  
of the Comprehensive Export 
e of the United States Depart- 
f Commerce (15 CFR 371.3) : 

ed, That the authority conferred 
paragraph shall apply only to by- 
material having an atomic num- 

[a) gr ia 

3 to 83, inclusive. 
n e  Gommission may upon ap- 

by an interested person issue a 
authorizing the export of by- 

t material to a country or area 
a Subgroup A country or desti- 

in 8 371.3 of the Comprehensive 
Schedule of the United States 
ent of Commerce (15 CFR 

3, or the export of byproduct ma- 
not having an atomic number 

3 to 83, inclusive : Provided, That 
ission will not issue a license 
ng such export if, in the opin- 
Commission, the proposed ex- 

ould be inimical to the common 

Expiration. Except as pro- 
$ 30.35 (b) ,  each specac li- 

hall expire at the end of the day, 
fiemonth and year stated therein. 
f 30.35 Renezoul of license. (a) Ap 

tions for renewal of a specific li- 
shall be filed in accordance with 

) In .any case in which a licensee, 
ess than thirty (30) days prior to 
ration of his existing license, has 
an application in proper form for 

WaI or for a new license, such exist- 
license shall not expire until the 
cation for a renewal has been fi- 
determined by the Commission. 

i 30.36 Arnmdme?tt of licenses at re- 
t Of licensee. Applications for 

nt of a license shall be filed in 
ce with fj 30.22 and shall spec- 
respects in which the licensee 

and security. 

lesires his license to be amended and 
the grounds for such amendment. 
5 30.37 Cmznzission action opa appEi- 

wttions to  renew or awiend. In consid- 
?ring an application by a licensee to re- 
new or amend his license the Commis- 
sion will appls the applicable criteria 
set forth in $ 5  30.23 and 30.24. 

$j 30.33 Inalienability o f  licenses. 
No license issued or granted pursuant to 
the regulations in this part shall be 
transferred, assigned or in any manner 
disposed of, either voluntarily or invol- 
untarily, directly or indirectly, through 
transfer of control of any license to  any 
person, unless the Commission shall, af- 
ter securing full information, find that 
the transfer is in accordance with the 
provisions of this act, and shall give 
its consent in writing. 

$j 30.40. Persons posse88ing byprod- 
uct material m effective &ate of regula- 
tions in this purt. (a)  Any person who 
on the effective date of the regulations 
in this part possesses byproduct mate- 
rial pursuant to an authorization here- 
tofore issued by the Cammission shall 
be deemed to possess such material 
pursuant to a license issued under the 
regulations in this part which shall ex- 
pire ninety days after receipt from the 
Commission of a notice of expiration of 
such license. Such license shall be 
deemed to include all terms and condi- 
tions incorporated in such authoriza- 
tion which are not inconsistent with or 
otherwise provided for in the regula- 
tions in this part. 

(b) Any authorization heretofore is- 
sued pursuant to the regulations in this 
part shall be deemed to be a valid license 
during the period prior to the expira- 
tion date set forth in said authorization. 
Such license shall be deemed to include 
all terms and conditions incorporated in 
such authorization which are not incon- 
sistent with or otherwise provided for in 
the regulations in this part. 

BECOBDI, REPOBTS AND INSPE(PTI0NS 

# 30.41 Records. (a) Each person 
who receives byproduct material pursu- 
ant to a license issued pursuant to the 
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regulations in this 1iart shall keep rec- 
ords showing the receipt, transfer, ex- 
port and disposal of such byproduct 
material. 

3 30.42 Reports of exports. Each li- 
censee who exports byproduct material 
from the United States shall, within 90 
days from the date of such export, sub- 
mit a report to the United States Atomic 
Energy Commission, Post Office Box E, 
Oak Ridge, Tennessee, Attention : Iso- 
topes Division, containing his name and 
address, the name and address of the 
consignee, the name and quantity of 
the byproduct material involved, and 
the date of shipment. 

5 30.43 Inspection. (a)  Each li- 
censee shall afford to the Commission at 
all reasonable times opportunity to  in- 
spect byproduct material and the prem- 
ises and facilities wherein byproduct 
material is used or stored. 

(b) Each licensee shall make avail- 
able t o  the Commission for inspection, 
upon reasonable notice, records kept by 
him pursuant t o  the regulations in this 
chapter. 
330.44 Tests.  Each licensee shall 

perform, or permit the Commission to 
perform, such tests as the Commission 
deems appropriate or  necessary for  the 
administration of the regulations in this 
part, including tests of: 

( a )  Byproduct material, 
( b ) Facilities wherein byproduct ma- 

terial is utilized or stored, 
(c) Radiation detection and moni- 

toring instruments, and 
( d )  Other equipment and devices 

used in  connection with the utilization 
or storage of byproduct material. 

MODIFICATION AND BEVOCATION OF 
LICENGES 

5 30.51 Modification and revocation 
of licenses. ( a )  The terms and condi- 
tions of each license shall be subject t c  
amendment, revision or modification by 
reason of amendments to the act, or bj 
reason of rules, regulations and order6 
issued in accordance with the terms 01 
the act. 

reY,kq, 
(b)  Any license may be 

,ended 01' modified, in whole or it ~ 

If,- :or any material false stateluent ~~ 

lpplication or  any statement of 
pired undw section 182 of tht. 
Iecause of conditions revealwI f% C- 

Of fact or report, record 01' inspection oy 

mission to refuse to grant a lice- 
In original application, or for ~i 

terms and provisions of the act 
any rule, regulation or order o:2 
Commission. 

(c)  Except in  cases of wieuhbt 

est or safety requires 0th 
License shall be modified, suspends 

of proceedings therefor, facts or coadtp, 
which may Warrant such action &. 
have been called to the attention & licensee in  writing and the license sk 

t,r L 
have been accorded an opportm 
demonstrate or achieve complianrp Kia 

all lawful requirements. 

byproduct material. The Coma- 
may withhold, recall or order the wj:b 
holding or recall of byproduct mstr-a 
from any licensee who is not equippril :L  

observe or  fails to  observe such safer 
standards to protect health as mar 
established by the Commission, or vk 
uses such materials in violation Of kt 
or regulation of the Commission, or ic I 
manner other than as disclosed in 
application therefor or WProyed hF * 
Commission. 

* 
:= 

lpplication or statement f !+ 

means which would warrant the rJ'& 

€* 

jf, or  failure to observe aag O b ,  of ~ 

those in which the public health, - g  

revoked unless, Prior to the imQtjtgtk a 
e m -  €is 

5 30.52 Right to  withhold OT 

ENFORCEMEIYT 

5 30.61 Violations. An injuncUon 0: 

other court order may be obtained p 
hibiting any violation of an1 prorigirra 
of the act  or any regulation or order * 
sued thereunder. Any person vho 
fully violates any provision of the e- 
or any regulation or order issued rn 
under may be guilty of a crime I d  
upon conviction, may be P U n i d d  kI 
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or both, as pro- 

SCHEDULES 

heduZe A. The following 
and equipment incorporating 

ct material, when manufac- 
and labeled by the manu- 

in accordance with the manu- 
g, testing and labeling specifi- 
contained in a specific license is- 
im pursuant to the regulations 

part, are generally licensed pur- 

elimination device. De- 

1 
10 
10 
50 
1 

10 
1 

50 
10 
1 
1 
10 
10 

50 
10 

10 
10 
10 
10 
10 
10 

1 
10 
1 
1 

10 
10 
10 
1 

0. : 
50 
10 
1 
1 
10 
1 

50 
10 
10 
1 
1 
1 

10 

0. I 
designed for use as static elimina- 

contain byproduct material 
not mure than 500 micro- 
nium 210. 

7c g a p  and electronic tubes. 
tubes and electronic tubes 
in byproduct material con- 

not more than 5 microcuries of 
7 or Nickel 63 per tube, or not 
one microcurie of Cobalt 60 

-72 Schedule B. The following 
tities of byproduct material are 
ally licensed pursuant to 8 30.21 

Column 
No. LI 
As 8 

sealed 
source 
(micro- 
cnries) 

?:I (2). 

~ 

~ 

Byproduct material 

I 
Column Column I No.1 N0.U 

Not as a 
sealed 
source 
(micro- 
curies) 

As a 
sealed 
source 
(micro- 
curies) 

1 
10 
10 

1 
50 

10 
10 
50 

1 

1 
1 

50 
1 

50 
1 
50 
10 
50 
10 
10 
250 

10 
10 
10 

10 
50 

10 
10 
50 

10 

10 

!x 
10 
5G 
10 
50 
10 
50 
10 
1c m 

ia  

Byproduct material 

indium 114 (In 114) _ _ _ _ _ _ _ - - - -  
Codine 131 (I 131) _ _ _ _ _ _ _ _ _ _ _ - - -  
iridium 192 (Ir 192) - - - _ _  _ _ -  ---  
kon 55 (Fe 55) _ _ _ _ _ _ _ _ _ _ _ _ - -  - -  
ken 59 (Fe 59) - _ _ _ _ _ _ _  _ _ _ _ - -  - -  
Lanthanum 140 (Ls 140) - - - - - - 
Manganese 52 M n  62) _ _ _ _ _ - - -  
Manganese 56 [Mn56)-_------ 
Molybdenum 99 (Mo We.---- 
Vickel69 (Ni 59) _________- -  --- 
gicke163 (Ni 63) _________- - -  --  
giobium 95 (Nb 95) _ _ _ _ _ _ _ _ _ - -  
>elladium 109 (Pd 109) ____-- -  - 
Palladium 103-Rhodim 103 

(PdRh 103) _ _ _ _ _ _ _ _ _ _ _ _ _ - - -  - 
Phosphorus 32 (P 32) __-___- -  -- 
Potassium 42 (K-42) - - ____- - -  - 
Praseodymium 143 (Pr 143) - - - 
Promethium 147 (Pm 147) - - - - - 
Rhenium 186 (Re 186) -_____-- -  
R h o y p n  105 (Rh 105) _____- - -  
Rubidium86 (Rb 86)--------- 
Ruthenium 106-Rhodinm 106 

(RuRh 106) - - - - _ _  - - - - - _ _  - - - - 
3amarium 153 (Sm 153)------- 
Scandium 46 (Sc 46) _-_____- - - -  
Silver 105 (Ag 105) __- -____- -  -- 
Silver 111 (A 111) _ _ _ _ _ _ _ _ _ _ - -  
Sodium 22 (fia 22)- - _ _ _ _ _ _ - - -  ~ 

Sodium 24 (Na !24) - - ____- - - -  - - 
Stronbum 89 (Sr 89) _ - - _ _ _ _ _ -  -. 
Strontium W-Yttrium 90 

(SrY) ____________________--.  
Sulfur 35 (S 35) 
Tantalum 1 W  (Ts 182) 
Technetium 96 (Tc 96) 
Technetium 99 (Tc 99) 
Tellurium 121 Te 1%’) _ _ _ _ _ _ _ .  
Tellurium 129 [Te 129) 
l’hallium 204 (T12U4) _ _ _ _ - _ - - -  

Polonium 210 (Po 210)---_---- 

91) -__ _-  - - - -- - - - 
Zinc 65 (Zn 65) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ -  

?olumn 
s o .  I 

Tot as a 
sealed 
source 
(micro- 
curies) 

10 
10 
10 
50 
10 
10 
10 
50 
10 
10 
10 
10 
10 

50 
10 

1 
10 
10 
10 
10 
10 
10 

LO 
10 
10 
10 
10 
10 
10 
10 

1 
50 
10 
10 
10 
10 
10 
,50 
10 
10 
10 
10 
10 
10 

NOTE : The reporting and record-keep 
ing requirements contained herein have 
been approved by the Bureau of the 
Budget in accordance with The Federal 
Reports Act of 1942. 

Dated at Washington, D. C., this 28th 
day of December 1955. 

IC. E. FIELDS, 
General Managev. 

PART ~O-LICENSING OF PRODUCTION AND 
UTZIZA‘TION FACILITIES 

Effective 30 days after publication in 
the FED= REGISTER, Part 50,lO CFR, 
“Control of Facilities for the Production 
of Fissionable Material,” is hereby 
amended to read as follows : 
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GENERAL PROPISION B 

Sec. 
50.1 Basis and purpose. 
50.2 Definitions. 
50.3 Interpretations. 
BEQUIREbfnVT OF LICEXBE, EXCEPTIONS 

50.10 License required. 
50.11 Exceptions and exemptions 

50.12 Specific exemptions. 
from license. 

CLASSIFICATION AND DESCRIPTION OF 
LICENSES 

50.20 T w o  classes of licenses. 
50.21 Class 104 licenses ; for  medical 

therapy and research and de- 
velopmen t facilities. 

Class 103 licenses ; for commer- 
cial and industrial facilities. 

50.22 

50.23 Construction permits. 

APPLICATIONS FOR LICENSEG, FOBM, CON- 

TENTS, INELIOIBILITY OF CERTAIN &’- 

PLICANTS 

50.30 Applications for  licenses, oath 
or affirmation. 

50.31 Combining applications. 
50.32 Elimination of repetition. 
50.33 Contents of applications ; gen- 

eral information. 
50.34 Contents of applications ; tech- 

nical information hazardr 
summary report. 

50.35 Extended time for proyidinl 
technical information. 

50.36 Designation of technical speci8 
cations. 

50.37 Agreement limiting access tc 
Restricted Data. 

50.38 Ineligibility of certain appli 
cants. 

50.39 Public inspection of applica 
tions. 

STANDARDS FOR LICEKSEB AND CONSTRUC 
TION PERMITS 

50.40 Common standards. 
50.41 Additional standards for clas 

50.42 Additional standards for clas 
104 licenses. 

103 licenses. 

50.50 kmance of licenses and 
strliction permits. 

50.51 Duration of license, renews\,- 
50.52 Combining licenses. 
50.53 Jurisdictional limitatiom+ 
50.54 Conditions of license. 

50.56 Conversion of constructioa 
mit to license ; or 
of license. 

ALLOCATION OF SPECIAL R U ~ ~  

MATERIAL 

50.60 Allocation Of special nude: 
material. 

INSPECTIONS, BECORDS, BEPOBTg 

0.70 Inspections. 
10.71 Maintenance of records, ma& 

of reports. 
~RANSFER OF LICENSES-CREDITORS’ R I G B ~ ;  

SUBRENDER OF LICERBEB 

[ sg50.80 to 50.89 reserved] 

SMENDMENT OF LICENBE OR Co5STSX 
TION PERXIT AT EEQUJ3ST OF EOulEBl 

50.90 Application for amendment & 
license or construction pz- 
mit. 

50.91 Issuance of amendment. 
REVOCATION, SUSPENSIOX, MODIFICAflIBz. 

AMENDMENTS OF LICEXSES A 5 D  

STRUCTION PERbll’l’S, EMERGEXfl 

ERATTONS BY THE CO3fMISSIOf 

50.100 Revocation, suspension. 
fication of licenses ES+- 
struction permits for am- 

50.101 Retaking possession of e’ 
nuclear material. 

or used for t 
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Commission operation after 
rerocation. 

Suspension and operation in  
Tmr or national einergencp. 

EX FORCEMEKT 

j f l B O ~ l ~ ~  : g f  50.1 to 50.110 issued 
,,set. 103, 6 s  Stat. 936, sec. 104, 68 
937, see. 161, 66 Stat. 948, sec. 182, 

953, see. 183, 68 Stat. 954; 42 
, 2201, 2232, 2233. 

~ the purposes of sec. 223, 68 Stat. 
. u. S. C. 2273, 5 50.54 ( i )  issued 
k see. 1611, 68 Stat. 949 ; 42 U. S. C. 

nd 550.70 to 50.71 issued under 
0 ;  42 u. s. c. 2201. 

GENERAL PmvISIONS 

se, and procedures 
lations in this part 
he Atomic Energy 
t to the  Atomic 

Act of 1954 (68 Stat. 919), to 
sing of production 

As used in  this 

utilization facilities. 

,,a) “Production facility” means : 
Any nuclear reactor designed or 

primarily for  the formation of 
onium or uranium 233 ; or 
) Any facility designed or used for 
separation of the isotopes of 
urn or the isotopes of plutonium, 

cept laboratory scale facilities de- 
ad or used for esperimental or ana- 

cal purposes only ; or 
i3) Any facility designed or  used for 

rocessing of irradiated materials 
ining special nuclear material, es- 
laboratory scale facilities designed 

* used fo r  experimental or  analTtica1 

‘b) “Utilization facility” means any 
r reactor other than one designed 
d primarily for the formation of 

[onium or U-233. 

I\‘RE: Pursuant to sections l l p  and 
’‘.j respectively, of the Act, the Com- 
‘ision may from time to time add to, 

)r otherwise alter, the foregoing defini- 
;ions of production and utilization 
eacility. It may also include as a 
eacility an  important component part 
2specidly designed for a facility, but 
has not at  this time included any com- 
ponent parts in the definitions. 

( e )  “Act” iiiearis the Atomic Energy 
Act of 1954 (6s Stat. 919) including any 
smendments thereto. 

( d )  “Agreement for cooperation” 
means any agreement with another na- 
tion or regional defense organization, 
authorized or permitted by sections 54, 
57, 64, 82, 103, 104, or 144 of the act, 
and made pursuant to section 123 of the 
act. 

(e) “Atomic energy” means all forms 
of energy released in  the course of nu- 
clear fission or nuclear transformation. 

( f )  “Atomic weapon” means any  de- 
vice utilizing atomic energy, exclusive 
of the means for transporting or pro- 
pelling the derice (where such means is 
a separable and divisible part of the de- 
vice), the principal purpose of which is 
for use as, or for development of, a 
weapon, a weapon prototype, or a 
weapon test device. 

(8) “By-product material” means any 
radioactive material (except special nu- 
clear material) yielded in  or made 
radioactive by exposure to the radiation 
incident t o  the process of producing or 
utilizing special nuclear material. 

( h )  “Commission” means the Atomic 
Energy Commission or its duly author- 
ized representatives. 

( i)  “Common defense and security” 
means the common defense and security 
If the United States. 
(j) “Government agency” means any 

sxecutive department, commission, in- 
dependent establishment, corporation, 
wholly or partly owned by the United 
States of America which is an instru- 
mentality of the United States, or any 
board, bureau, division, service, office, 
officer, authority, administration, or 
other establishment in the executive 
branch of the Government. 

( k )  “Nuclear reactor” means a n  ap- 
paratus, other than a n  atomic weapon, 

... .. ...,. _.,. ._. 
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9 1 A  M A T  

designed or used to sustain nuclear a- 
sion in a self-supporting chain reaction. 

(1) “Person” means (1) any indirid- 
ual, corporation, partnership, firm, as- 
sociation, trust, estate, public or private 
institution, group, Government agency 
other than the Commission, any State or 
any political subdivision of, or any 
political entity within a State, any for- 
eign government or nation or any 
political subdivision of any such govern- 
ment or nation, or other entity ; and (2) 
any legal successor, representative, 
agent, or agency of the foregoing. 

(m) “Produce,” when used in rela- 
tion to special nuclear material, meam 
(1) to manufacture, make, produce, OT 
refine special nuclear material ; ( 2 )  t G  
separate special nuclear material from 
other substances in which such material 
may be contained; or (3) to make 01 

to produce new special nuclear material 
( D ) “Research and development‘ 

means (1) theoretical analysis, esplora 
tion, or experimentation ; or (2) the ex 
tension of investigative fhdings anc 
theories of a scientific or technical na 
ture into practical application for ex 
perimental and demonstration purposes 
including the experimental productiol 
and testing of models, devices, equip 
ment, materials, and processes. 

( 0 )  “Restricted Data” means a1 
data concerning (1) design, manu 
facture, or utilization of atomic weap 
ons; ( 2 )  the production of specia 
nuclear material; or (3) the use o 
special nuclear material in the produc 
tion of energy, but shall not includc 
data declassified or removed from thc 
Restricted Data category pursuant tc 
section 142 of the act. 

( p )  “Source material” means soum 
material as defined in section 11s of thc 
act and in the regulations contained i i  
Part 40 of this chapter. 

(9) “Special n u c 1 e a r material 
means (1) plutonium, uranium 2.% 
uranium enriched in the isotope 233 o 
in the isotope 235, and any other ma 
terial which the Commission, pursuan 
to the provisions of section 51 of th 
act, determines to be special nuclea 

0 50.3 Interpretat ion8.  
3pecScally authorized by the E“‘ep1 hw 
sion in writing, no interpretation ~f ~ 

meaning of the regulations 
by any officer or employee of the cz 
mission other than a written 
tation by the General counsel 

~ 

Commission. 

‘ n b  

recognized to be binding 
~ 9 

B E Q m M E N T  OF UCENBE, E ~ C E - ~ T I ~ ~ ~  

$ 50.10 License required, bag ~ 

provided in I 50.11, no person Ribin t$e 
United States shall transfer or me 
in interstate commerce, manufact% 
produce, transfer, acquire, wsq ~- 
import, or export any Production e 
utilization facility except as a u f i o w  
by a license issued by the 

$50.11 Exceptions and ezmpth 
from license. Nothing in thb part h$ 
be deemed to require a license for: 

(a) The manufacture, production. 
acquisition by the Department of & 
fense of any utilization facilib a u k -  
ized pursuant to section 91 of the rb 
or the use of such facility by the fa 
partment of Defense or by a pems 
under contract with and for the a c m a  
of the Department of Defense; 

( b )  The processing, fabricating = 
refining of special nuclear mate% 
or the separation of Specid xweks~ 
material, or the separation Of * 
nuclear material from other subs- 
under contract with and for the a~ 
of the Commission ; 

(e) The construction Or o ~ r a a a  d 
production or utilization fa- 
under contract with and for the a- 
of the Commission ; or 

sion of any production Or u~~~ 
facility by a commOn O r  contract a%- 

(a) The transportation or 
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Omeman in the regular course 
for another or storage inci- 

Bpecific exemptions. The 
@jgsion may, upon application by 

taterest& person, grant such ex- 
&tion 4 s from the requirements of the 

ations in this part as it determines 
b$thorized by law and will not en- 

@ r life or property or the common 
eB#se and security and are otherwise 
gathe public interest. 

E 

- 

B@.CATION AND DESCRIPTION OF 
LICENSES 

20 Two classes of licenses. Li- 
ill be issued to named persons 
to the Commission therefor, 

be either class 104 or class 103. 
Class 104 licenses; for medi- 

and research and develop- 
ies. A class 104 license will 

d, to an applicant who qualifies, 
one or more of the following : to 
r or receive in interstate com- 
manufacture, produce, transfer, 

ire, possess, use, import, or export 
r the terms of a n  agreement for 

fa) A utilization facility for use in 
cal therapy ; or 

Ib) A production or utilization facil- 
involved in the conduct of research 
development activities leading to 
emonstration of the practical value 

ility for industrial or commer- 
ses; or 

(e) A production or utilization facil- 
,which is useful in the conduct of 
search and development activities of 

s specified in section 31 of the 
which is not a facility of the 

specified in subparagraph (b)  of 

150.22 Class 103 licenses; for com- 
asid industria2 facilities. A 

103 license will be issued, to a n  
ant  who qualifies, for any one or 
of the following: to transfer or 

[re in interstate commerce, manu- 
Ptnre, produce, transfer, acquire, 
WSS, use, import, or export under the 

S of an agreement for cooperation, 

a production or utilization facility 
which is of a type found in writing by 
the Commission, to have been s a -  
ciently developed to be of practical 
value for industrial or commercial 
purposes. 

J50.23 Constrziction perntits. A con- 
struction permit for the construction of 
a production or utilization facility will 
be issued prior to  the issuance of a li- 
cense if the application is otherwise ac- 
ceptable, and will be converted upon due 
completion of the facility and Commis- 
sion action into a license as provided 
in 5 50.56. A construction permit for  
the alteration of a production or utiliza- 
tion facility will be issued prior to the 
issuance of an amendment of a license, 
if the application for amendment is 
otherwise acceptable, as provided in 
5 50.91. 
APPLICATXON FOR LICENSES, FORM, CON- 

TENTS, INELIQIBILITY OF CERTAIN APPLI- 

CANTS 

5 50.30 Applications for licenses, 
oath or afirnzatiow. Each application 
for a license, including whenever appro- 
priate a construction permit, should be 
filed in sestuplicate with the Commis- 
sion at 1901 Constitution Avenue, Wash- 
ington 25, D. C., Attention : Division of 
Civilian Application. Each application 
shall be signed by the applicant or duly 
authorized officer thereof under oath or 
affirmation. 

50.31 Combining applications. An 
applicant may combine in one his sev- 
eral applications for different kinds of 
licenses under the regulations in this 
chapter. 

$ 50.32. Elimination of repetition. In 
h i s  application, the applicant may in- 
corporate by reference information con- 
tained in previous applications, state- 
ments or reports filed with the Commis- 
sion : Provided, That such references 
me clear and specific. 

$ 50.33. Contents of  applications ; 
yenera1 informafion. Each application 
~ h n l l  state : 

( a )  Kame of applicant ; 
(b )  Address of applicant ; 
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(c) Description of business or occu- 
pation of applicant : 

( d )  (1) If  applicant is an  individ- 
ual, state citizenship. 

(2) If applicant is a partnership, 
state name, citizenship and address of 
each partner and the principal location 
where the partnership does business. 
(3) If applicant is a corporation or 

an unincorporated association, state : 
(i) The state where it is incorpo- 

rated or organized and the principal 
location where it does business ; 

(ii) The names, addresses and citi- 
zenship of its directors and of its prin- 
cipal officers ; 

(iii) Whether it is owned, controlled, 
or dominated by an alien, a foreign cor- 
poration, or foreign government, and if 
so, give details. 

(4) If the applicant is acting as 
agent or representative of another per- 
son in filing the application, identify 
the principal and furnish information 
required under this paragraph with re- 
spect to such principal. 

(e) The class of license applied for, 
the use to which the facility will be put, 
the period of time for which the licefise 
is sought, and a list of other licenses, 
except operator’s licenses, issued or ap- 
plied for in connection with the pro- 
posed facility. 

( f )  The financial qualification of the 
applicant to engage in the proposed 
activities in accordance with the regu- 
lations in this chapter. If  the applica- 
tion is also for special nuclear material 
license pursuant to the regulations in 
Part ‘70 of this chapter, information 
should be included with respect to the 
applicant’s financial qualification to as- 
sume responsibility for the payment of 
Commission charges for special nuclear 
material. 

( g )  The technical qualifications of 
the applicant to engage in the proposed 
activities in accordance with the regula- 
tions in this chapter. 

(h )  If the applicant proposes to con- 
struct or alter a production or utiliza- 
tion facility, the application shall state 
the earliest and latest dates for comple- 

tion of the construction 

generation and distribution 
Of Et energy under a class 103 lieenst, 

Of the names and addresses 

(i ) If the Proposed ~ ~ $ ~ ~ ~ ~ *  
t -== 

= 

regulatory agencies as may 

bodies, and cooperatives, lw& 

bution of electric energy 

Qf %&. 

diction Over the rates and ~ ~ ~ ~ i ~ , ~  - 15?= Tf 

within transmission distance RhiCt and at, Err 

e &t, le 

tion, it shall be prepared in surb ~~ fEE;;, 

the proposed activity, and of tl, 
kz nicipalities, private utilities, (Jq, 

are authorized to engage in th  

area. 
(j) If the application COntainh ft, 

stricted Data or other defense 

ner that all Restricted Dab ae4 a~ 
defense information are Separated f~ 

3 50.34 Contents of applicath 
technical inf O?YnatiO?t hazards 8umms; 

report. Each application shall ~ 

following technical information : 
(a )  A description of the ,-hernk 

physical, metallurgical, or nuclear ptrp- 
ess to be performed, and a statement 
the kind and quantity of any radioactive 
effluent expected to result from the pm- 
ess. The description of the p r m  
should be sufficiently detailed to permi: 
evaluation of the radioactive h a u s  
involved. The magnitude of the 
posed operation should be indicated 12 
terms of the amount and radioactiviq. 
of source, special nuclear, or by-prodotr- 
material to be handled per unit of ti= 
and thermal power to be generated l: 
any. 

(b) A description of the facility. lb 
description should be based on the I% 

sign criteria for the facility as a Rhois 
and for those major component Pm 
which are essential to the safe QPm- 
tion of the facility, and should be P 
sented in sufficient detail to allow a 
evaluation of the adequacy Of tb 
various means proposed to minimize tL 
probability of danger from radioactftirr 
to persons both on and off-site. The * 
scription should also Cover any 
ties, other than those subject to lie= 
proposed to be carried on in the 

“2 

the unclassified information, Id 

tlicb \Fill hou: c 

of the si 
*l’ descriptic)n 
tc:cilit,y is to be i t  

map of 111 

v+lude of the sitt. tion 
*-:I gbich the ? 

to e., industria i. tar 81, residential 
01 table or induc 
,f rrsbed areas a 

scale plot plar 
bod :ropsed locatit 
9’ A descriptio1 

for: routin 
@res start-r 
Liotenance. stol 
gployees, minimi2 

(such as loc 
b@ and close Supc pts, 

wusual or ux 
a description t 

€& 
sad 
oflay be useful i 

$,,ace and effectb 
,gainst the radioa 
,pation of the fa  

(e) A descriptio 
p a l s  in the event 

which woul 
b a r d s .  The des 
Be various operat 
potective devices 
w.tures of the sit! 

operational mi 
instrument f ailurc 
electric power f 
quake, storm, stri 

( f )  Meteorolog 
logical, and seis1 
my for evaluati 
posed for protect 
possible radioacti 

(g) An evalua 
measures and del 
accidents which 
fictive hazards or 
consequences sho 
dents occur. 

(h) A descripl 
disposal of radio 
the final dispos 
ef8uent. 

a’ 

(d) 

tions, 

L- 



facility and on 

4 description of the site on which 
ted. This should 

map of the area showing t h e  
of the site and indicating thc 

&ch the surrounding land i E  
ommercial, agri. 

residential ; location of sources 
le or industrial water supply, 

public utilities ; 
o t  plan of the site showing 
location of the facility. 

proposed proce- 
for : routine and non-routine 

ions, start-up and shut-down, 
&me, storage, training of 
es, minimizing operational mis- 
uch as locked controls, check- 
d close supervision), investigat- 

musual or unexpected incidents ; 
8 description of such other details 

y be useful in evaluating the ex- 
and effectiveness of safeguards 

Bst the radioactive hazards in the 
ation of the facility. 

A description of plans or pro- 
in the event that acts or accidents 
which would create radioactive 
s. The description should relate 
rious operational procedures, the  

twtire devices, and the pertinent 
res of the site, to such happenings 

operational mistakes, equipment or 
ent failure or malfunction, fire, 

power failure, flood, earth- 
, storm, strike, and riot. 
Meteorological, hydrological, geo- 

deal, and seismological data neces- 
for ernluating the measures pro- 

d for  protecting the public against 
ible radioactiT-e hazards. 

ig)  An evaluation of the proposed 
xisnres and devices to prerent acts or 
midents which would create radio- 

e hazards or to protect against the 
equences should such acts or acci- 

(h)  A description of procedures for 
sal of radioactive solid waste and 
final disposal of liquid waste 
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( i )  A description of means provided 
to sample atmosphere discharges 
through stacks where such stacks mar 
emit byproduct material or special 
nuclear material. 

g 50.35 Extended time for providing 
technica 1 in f orma tiosi. There,  because 
of the nature of R proposed project, an 
applicant is not in a position to supply 
initially all of the technical information 
otherwise required to complete the a p  
plication, he shall indicate the reason, 
the items or kinds of information 
omitted, and the approsimate times 
when such data will be produced. I f  the 
Commission is satisfied that it has in- 
formation sufficient to provide reason- 
able assurance that a facility of the 
general type proposed can be con- 
structed and operated at the proposed 
Iocation without undue risk to  the 
health and safety of the publie and that 
the omitted information will be sup 
plied, it may process the application and 
issue a construction permit on a pro- 
visional basis without the omitted in- 
Eormation subject to its later production 
and an evaluation by the Commission 
that the final design provides reason- 
able assurance that the health and 
safety of the public will not be 
endangered. 
$50.36 Designation of technical spe& 

ficatiom. (a) The Commission will 
indicate, by notice to the applicant, 
which of the provisions of his hazards 
summary report or any supplement 
thereto will be deemed to be technical 
specifications that become part of the 
Xcense or construction permit. In giv- 
ing such notice, the Commission will 
gfford the applicant reasonable oppor- 
tunity to amend or revise the technical 
information supplied before proceeding 
€urther to process the application. 

(b) The Commission may require the 
applicant to designate those provisions 
Df his hazards summary report or any 
supplement thereto, which he proposes 
De incorporated as technical specifica- 
tions in the construction permit or 
license. 
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$ 50.37 Agrccmoit liniiti?tg aCCCSS t o  
Restricted Data. As part of his appli- 
cation and in tiny event prior to the re- 
ceipt of Restricted Data or the issuance 
of a license or construction permit, the 
applicant shall agree in writing that he 
will not permit any individual to have 
access to Restricted Data until the Civil 
Service Commission shall have made an 
investigation and report to the Commis- 
sion on the character, associations, and 
loyalty of such individual, and the a m -  
mission shall have determined that per- 
mitting such person to hare access to 
Restricted Data will not endanger the 
common defense and security. The 
agreement of the applicant in this re- 
gard shall be deemed part of the license 
or construction permit, whether so 
stated therein or not. 

3 50.38 Ineligibility of certain appli- 
cautts. Any person who is a citizen, na- 
tional, or agent of a foreign country, or 
any corporation, or other entity which 
the Commission knows or has reason to 
believe is owned, controlled, or domi- 
nated by an alien, a foreign corpora- 
tion, or a foreign government, shall be 
ineligible to apply for and obtain 8 
license except a license authorizing ex- 
port only pursuant to an agreement for 
cooperation. 

$60.39 Public inspection of applica- 
tions. Applications and documents 
submitted to the Commission in con- 
nection with applications may be made 
available for public inspection in ac- 
cordance with the provisions of the 
regulations contained in Part 2 of this 
chapter. 
t 

STANDARD FOB LICENSES AND CONSTRUC. 
TION PERMITS 

f 50.40 Cornnioii staizdards. In de 
termining that a license will be issued 
to an applicant, the Commission will bc 
guided by the following considerations : 

( a )  The processes to be performed 
the operating procedures, the facilitj 
and equipment, the use of the facility 
and other technical specifications, 01 

the proposals in regard to any of tht 
foregoing collectively proyide reason 

- mw determine 
det the aPP' 
&e antitrust l a  
Attorney a n t  
mission will c 
@lished in tb 

# 50.43 Ad 

fw commercia 
applying the 
ff 50.40 and 5( 
103 license for 
tfon of comme 

(a)  The c01 
in writing of 
regulatory agf 
diction over t 
the proposed at 
ties, private ni 
@operatives oi 
&xt distance i 
tomgage in d 

' Cpgs; and the 1 Potice of the a 
I for four consf 

prOViSiW8 affc 

i 
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Additional standard8 f m  
10s licenses. In determining 

pi),,, a class 103 license will be is 
@ applicant, the Commissior 
d: to applying the stand 
@’ set forth in J 50.40, be guided b: 

considerations : 
@ The proposed activities mi11 servc 
P) 1 purpose proportionate to thc as@ ,tities of special nuclear material 01 

@ material to be utilized. 
Due account will be taken of thc !b) provided by the Attorney Gen 
ursuant to subsection lO5c of thc 

= I For this purpose, before issuinj 

150.42 

df p 
license, the Commission will notiQ 
Attorney General of the proposec 

and the terms and condition$ 
, and request the advice of thc 
e3 General as to whether or no‘ 

sed license would tend to cre 
ain a situation inconsisten; 

the antitrust laws, as specified in 
tion 105a of the act: Provided, 

is requirement will not apply 
c t  to the types of class 103 

which the Commission, with 
oval of the Attorney General, 

ine would not significantly 
applicant’s activities under 
st laws. Upon receipt of the 
General’s advice, the Com- 
ill cause such advice to be 

&shed in the Federal Register. 
1 50.43 Additional standards and 

0125 affecting class 103 licenses 
mercial power. In  addition to  

the standards set forth in  
and 50.42, in the case of a class 

license for a facility for the genera- 
of commercial power : 

la)  The Commission will give notice 
writing of each application of such 

ory agency as may have juris- 
over the rates and serrices of 

activity, and to municipali- 
utilities, public badies, and 

tives which are within transmis- 
distance and which are authorized 

engage in distribution of electric en- 
; and the Commission mill publish 
e of the application once each week 
our consecutive weeks in the FED- 

EXAL REGISTER.. KO license mill be is- 
sued by the Commission prior to the giv- 
ing of such notices and until four weeks 
after the last publication in the FED- 
=AI, REGISTER. 

(b) If there are conflicting applica- 
tions for a limited opportunity for such 
license, the Commission will give pre- 
ferred consideration in the following 
order : First, to applications submitted 
by public or cooperative bodies for fa- 
cilities to be located in high cost power 
areas in the United States; second, to 
applications submitted by others for fa- 
cilities to be located in such area ; third, 
to applications submitted by public or 
cooperative bodies for facilities to be lo- 
cated in other than high cost power 
areas, and, fourth, to all other appli- 
cants. 

(c) The licensee who transmits elec- 
tric energy in interstate commerce, or 
sells it at wholesale in interstate com- 
aerce, shall be subject to the regulatory 
Srovisions of the Federal Power Act. 

(d)  Nothing herein shall preclude 
m y  government agency, now or here- 
3fter authorized by law to engage in the 
xoduction, marketing, or distribution 
I f  electric energy, if otherwise qualified, 
lrom obtaining a license for the con- 
kruction and operation of a utilization 
acility for the primary purpose of pro- 
lucing electric energy for disposition 
!or ultimate public consumption. 

Standards for licenses au- 
horizing export only. Where a license 
s sought solely to authorize the export 
tf production or utilization facilities, 
b e  Commission will determine whether 
he issuance of the license to the appli- 
:ant for the facility involved is within 
,he scope of and consistent with the 
erms of an agreement for cooperation 
vith the nation to which the facility is 
.o be exported. 
5 50.45 Standard8 f o r  construction 

7ermits. An applicant for a license or 
in amendment of a license who proposes 
o construct or alter a production or 
tilization facility will be initially 
ranted a construction permit, if the 
pplication is in  conformity with and 

5 50.44 
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acceptable under the criteria of $ 8  50.31 
through 50.38 and the standards of 
$3 50.40 through 50.43. 

ISSUARCE, LIMITATIORS, A N D  CONDITIOK'B 

OF LICEXSES A N D  COSSTRUCTION PER- 
MITB 

5 50.50 Issuance of  licenses and con- 
struction permits. Upon determination 
that an  application for  a license meets 
the standards and requirements of the 
act and regulations, and that notifica- 
tions, if any, to other agencies or bodies 
have been duly made, the Cornmission 
will issue a Iicense, or  if appropriate a 
construction permit, in  such form and 
containing such conditions and limita- 
tions including technical specifications, 
as it deems appropriate and  necessary. 

f 50.51 Duration o f  license, renewal. 
Each license will be issued for  a fixed 
period of time to be specified in  the 
license but in no case to exceed 40 years 
from the date of issuance. Where the 
operation of a facility is involved, the 
Commission will issue the license for the 
term requested by the applicant or for 
the estimated useful life of the facility 
if the Commission determines that the 
estimated useful life is less than the 
term requested. Where construction of 
a facility is involved, the Commission 
may specify in the construction permit 
the period for which the license will be 
issued if approved pursuant to $50.56. 
Licenses may be renewed by the Com- 
mission upon the expiration of the 
period. 

f 50.52 Combining licenses. The 
Coinmission may combine in a single 
license the activities of an applicant 
which would otherwise be licensed sev- 
erally. 

8 50.53 .Jiirisdictio?ial limitations. 
No license under this par t  shall be 
deemed to haTe been issued for  activi- 
ties which are not under o r  within the 
jurisdiction of the United States except 
insofar as the export of production or 
utilization facilities is authorized. 

f 50.54 Conditions of licenses. 
Whether stated therein or not, the fol- 

( e )  Neither the license, n 
Or  an^ rig&! :hereunder, nor any right to  uti^ 

Iroduce special nuclear material 8 - :  

)e transferred, assigned, or digmSa 4 

,hrough transfer of control of thel icec 
.o any person, unless the corn 
;hall, after securing full infometiq 
ind that the transfer is in accordan., 
with the provisions of the act and PiPF 

ts consent in writing. 
(d)  The license shall be subject to 

suspension and to the rights of rmfL 
ture of the material or control of tbf 
eacility reserred to the Commi,*jioF. 
mder section 108 of the act in a state of 
war or  national emergency declared bl 
3ngress. 

(e) The license shall be subject b-r 
revocation, suspension, modification, Of 
amendment for cause as provided in the 
act and regulations, in accordance 
the procedures provided by the act md 
regulations. 

( f )  The  licensee will at any time be- 
€ore expiration of the license, upon re- 
quest of the Commission submit written 
statements, signed under oath or affirm- 
ation, to enable the Commission to de 
termine whether or not the license 
should be modified, suspended Or 
revoked. 

( g )  The issuance or existence Of Be 
license shall not be deemed to ' x a i ~  01 

relieve the license from comPlian@ 
with, the anti trust  laws, as s P d f i d i n  
subsection 105a of the act. In the event 
that the licensee should be found by a 
court of competent jurisdiction to hare 
violated any provision Of Such antitrust 
laws in  the conduct of the l i c e ~ a d  
activity, the Commission may suspend 

n any manner, either voluntarily 'ff 
nroluntarily, directly or indiretl, t?r 

missi, 
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I;e the license or  take such other 
'"with respect to it as shall be 

he license shall be subject to 
of the act  now or  here- 

@ in effect and to all rules, regula- 
@@ and orders of the Commission. 

rms and conditions of the license 
subject to amendment, revision, 

Dodification, by reason of amend- 
f the act or by reason of rules, 
ns, and orders issued in  ac- 
with the terms of the act. 

~ :\ The licensee shall not permit the 
ipuiation of the controls of any pro- 
ion or utilization facility by anyone 

d operator as pro- 
in Part 56 of this chapter. 
The licensee shall not, except as 

to a construction 
it, make any alteration in the 

a change from the 
specifications previously in- 

*rated in 8 license or construction 
it pursuant to (i 50.36. 

150.55 Conditions of construction 
its. Each construction permit 
be subject to  the following terms 

) The permit shall state the ear- 
and latest dates for completion of 
nstruction or modification. I f  the 

truction or  modification is com- 
before the earliest date specifled, 
lder of the permit shall promptly 
the Commission for  the purpose 

final inspection and  any 
eduled Qelivery of materials from 

he facility is not com- 

it shall expire and all rights 
r shall be forfeited: Pro- 

hat  upon good causc 

. The Commission will recog- 

s attributable to  the experi- 
nature of the facility o r  fire 
losion, strike, sahotape, domes 
ce, enemy action. an act of thc 

38940.7-56-1 6 

?lements, and other acts beyond the 
:ontrol of the permit holder, as a basis 
€or extending the completion date. 

( e )  Except as modified by this sec- 
:ion, the construction permit shall be 
mbject to the same conditions to which 
2 license is subject. 

(d)  At or about the time of comple- 
tion of the construction or modification 
3f the facility, the applicant mill file any 
3dditional information needed to bring 
the original application for license up to  
late. 

8 50.56 Conversion of construction 
permit to  license; or amendment of li- 
sense. Upon completion of the con- 
struction or alteration of a facility, in 
fompliance with the terms and condi- 
tions of the construction permit and 
subject to any necessary testing of the 
Facility for health or  safety purposes, 
the Commission will, in the absence of 
good cause shown to the contrary issue 
a license of the class for which the con- 
struction permit was issued or a n  appro- 
priate amendment of the license, as the 
case may be. 

ALLOCATION OF SPECIAL NUCLEAR 

MATERIAL 

50.60 Allocation of special nuclear 
material. (a) In construction permits 
and licenses issued to applicants pro- 
posing to operate production or utiliza- 
tion facilities, the Commission may in- 
corporate provisions designating the 
quantities of special nuclear material 
available for use by each such facility. 
Such provisions will normally be in the 
form of a statement that the Commis- 
sion has allocated to the applicant, for  
use in connection with the operation of 
the particular facility involved, a desig- 
nated quantity (or quantities) of spe- 
cial nuclear material. The statement 
will include an estimated schedule for 
a reasonable period of time of special 
nuclear material transfers to the appli- 
cant and of special nuclear material re- 
turns to the Commission. 

(b)  The request for incorporation of 
such provisions may be made simulta- 
neously with the submission of a n  ap- 



plication for construction permit or fa- 
cility license or at any time thereafter. 
Such request should be accompanied bY 
at least the following information : 

(1) The applicant's financial qualifi- 
cations to assume responsibility for pay- 
ment of Commission charges for the 
materials, and to undertake and carry 
out the proposed use of special nuclear 
material for a reasonable period of 
time ; 
(2) The estimated date on which the 

applicant desires to receive the first 
shipment of special nuclear material 
and an estimated schedule, by years, for 
subsequent receipts ; 
(3) A schedule, by years, showing the 

estimated production, consumption and 
operating losses of special nuclear ma- 
terial; and 

(4)  An estimated schedule, by years, 
for the transfer of special nuclear m a t e  
rial to the Commission or to other 
licenses. 

Supporting data for the estimates re- 
quired by subparagraphs (2) ,  (3), and 
(4 )  of this paragraph shall be included. 

(c )  A request for the incorporation 
in a construction permit or license 01 
provisions designating the amount oJ 
special material available for use bj 
the facility will be approved by the Com. 
mission if:  

(1) The quantities of special nucleai 
material are arailable for distributior 
under section 53 of the act; and 

( 2 )  The applicant appears to be d- 
nancially qualified to assume responsi- 
bility f o r  the payment of Commission 
charges for the material and to under 
take and carry out the proposed use 01 
special nuclear material for a reason. 
able period of time; and 

(3) The estimated quantities and 
schedules submitted in response to para. 
graph (b) of this section are reason. 
able; and 

(4) Approval of the request is con, 
sistent with the priority and prefer 
ence provisions of the act, including sec 
tions 53f, lMb, and 182. 

(d )  The Commission may, in accord 
w c e  with the procedures provided ir 

NOTE : Quantities of s h i a l   no^^, 
naterial allocated pursuant t 
risions of this section will not 4 B~ 
ributed t o  the Licensee unta ow 
it the time the allocation is made, heffl, 
!ver, the COmmiSSiOn will make 
Iriate entries in its special 
,erial inventory and accounting 
;O reflect such allocation. 

0 50.70 IWPeCtiOn8. &ch &,,- 
and each holder of a construction 
shall permit inspection, by duly 
tzed representatives of the &m 
3f his records, premises, actiritfw 
Df licensed materials in p o % a o a  e 
use, related to the license or c a m  
tion permit as may be necessae 2- 
fectuate the purposes of the act, iadw 
[ng section 105 of the act. 

'art 2 Of this chapter, reduce tbc, 
ities of special nuclear 
ated to any Permittee 0 
uant to this section, u 
hat the quantities allocated 
hose reasonably requir 
o be required, for use 
nvolved. The expira 
tr other termination of a 
bermit or license shall termin 
tllocations incorporated in such 
r license. 

0 50.71 Maintenance of remar, wb 
ing of reports. Each licensee aad a* 
holder of a construction permit 
naintain such records and make 
reports, in connection with the limsa? 
activity, as may be required by thr me 
litions of the license or permit OT 
the rules, regulations, and orders of #E 

Commission in effectuating the p a w  
Df the act, including section 105 of tBr 
act. 
ZBANSFEB OF L I C E N S E f 3 - C ~ ~ O ~ ' ~ ~ ~  

BUBEENDEB OF L I C E X 6 ~  

[Sections 50.80 to 50.89 resend] 
AMENDMENT OF LICENBE OB c o ~ ~ l o t ' m *  

PEBMIT AT BEQUEST OF 

§ 50.90 Application fm a m d h  
license or construction p e r n i t .  

aONS BY T H  

g50.100 Re 
sodifiCcltm 
f~ permits I 

popstruction 1 
e n d e d ,  or 
prt, for any 
la tbe appfica 
,pplernental( 
muired of th( 
poditions rev 

license or 
*port, recor( 
fpenns, which 
mfssion to ref 
an original : 
Mae relating 
50.43 (b ) )  ; o 
a operate a f: 
the terms of t 
license, proric 
timely comple 
aruction or 
mder a cons 
governed by 
i b f ;  or for T 

. *rve,anyo 
i g t e  act, re 
; w Order of t 
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of a license or construction 
to amend the license or 

ation for a n  amendment 
ed with the Commission, fully 
the changes desired, and fol- 

8s far as applicable the form 
bed for original applications. 
91 Issuance of aineutdment. In  

ing whether a n  amendment to 
r construction permit will be 
e applicant, the Commission 
ded by the considerations 
n the issuance of initial li- 

or construction pemits, to the 
applicable and appropriate. If 

on involves the material al- 
of a licensed facility, a con- 
permit will be issued prior to 

ance of the amendment to the 

@TIOR, SUSPENSION, MODIFICATION, 
RDMENT OF LICENGEG AND CON- 

uCTION PERMITG, EMERGENCY OPERA- 
HE COMMIESION 

emcation, suspe n s i o n , 
ification o f  licenses and construc- 

f o r  cau8e. A license or 
on permit may be revoked, 
, or modified, in  whole or in 

s ~ ,  for any material false statement 
:the application for  license or in  the 
alemental or other statement of fact  
yoired of the applicant; or because of 
ditions revealed by the application 
.license or statement of fact  or any 

rt, record, inspection, or other 
w, which would warrant  the Com- 
d o n  to refuse to grant a license on 

iginal application (other than 
elating to 8 8 50.51, 50.42 ( a ) ,  and  
( b ) )  ; or for  failure t o  construct 
ate a facility in accordance with 

*terms of the construction permit o r  
e ,  provided tha t  failure t o  make 

Y completion of the proposed con- 
tion or alteration of a facility 

der a construction permit shall be 
Wried by the prorisions of 50.55 

; or for violation of, or failure to 
@me, any of the terms and provisions 
'&e act, regulations, license, permit, 
order of the Commission. 

) I  

8 50.101 Retaking possession of spe- 
cial miclear nzaterinl. Upon reyocation 
of a license, the Commission n i n ~  imme- 
diately retake possession of all special 
nuclear material held by the licensee. 

§ 50.102 Commission operation af ter  
revocation. Whenerer the Commission 
finds that the public conyenience and 
necessity, or  the production program of 
the Commission, requires continued o y  
eration of a production or utilization 
facility, the license for  which has been 
reroked, the Commission may, after 
consultation with the appropriate fed- 
eral or state regulatory agency having 
jurisdiction, order tha t  possession be 
taken of such facility and that i t  be op- 
erated for a period of time as, in the 
judgment of the  Commission, the public 
convenience and necessity or  the pro- 
duction program of the  Commission may 
require, or until a license for operation 
of the facility shall become effective. 
Jus t  compensation shalI be paid for the 
use of the facility. 

$ 50.103 b'uspension and operation in 
mar or national emergency. ( a )  When- 
ever Congress declares tha t  a state of 
war  or national emergency exists, the  
Commission, if it finds it necessary to 
the common defense and security, may, 

(1) Suspend any license it has issued. 
( 2 )  Order the recapture of special 

nuclear material distributed. 
(3) Order the operation of any li- 

censed facility. 
(4) Order entry into any plant or  

facility in order to recapture special 
nuclear material or to operate the fa-  
:ility. 

(b)  Jus t  compensation shall be paid 
€or any damages caused by recapture of 
special nuclear material or by operation 
3f  any facility, pursuant to this section. 

ENFOBCEMENT 

$50.110 Violations. An injunction 
or other court order may be obtained 
prohibiting any violation of any provi- 
sion of the act  or any regulation or or- 
der issued thereunder. Any person who 
wilfully riolates any provision of the 
act or  any regulation or order issued 
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thereunder may be guiltF of a crime 
and, upon con\-iction, may be punished 
hy fine or irnprisorin~ent or l~oth,  as Pro- 
vided by lnw. 

NOTE : The reporting and recordkeep 
ing requirements contained herein hare  
been approved by the Bureau of the 
Budget in accordance with Thc Federal 
Reports Act of 1942. 

Dated at Washington, D. C., this 12th 
day of January 1956. 

E;. E. FIELDS, 
Geiieral Manager. 

PART 5&-oPEEATORS’ LICENSES 
Xotice is hereby given tha t  the Atomic 

Energry Commission has  adopted the 
following rules. The regulations are t o  
become effective 30 days af ter  date of 
publication. 

GENERAL PROVISIOEr’S 

Sec. 
55.1 Purpose. 
55.2 Scope. 
55.3 Definitions. 
55.4 Communications. 
55.5 Interpretations. 

APPLICATIOR 6 

55.10 Contents of applications. 
55.11 Requirements for the approval 0 

application. 
55.12 Re-examinations. 

OPEIUTIRG TEST AND W’RITTEN 

EX A X I N  ATION 

55.30 Scope. 
55.21 Waiver. 

LICENSES 

55.30 Issuance of licenses. 
55.31 Conditions of the licenses. 
03.32 Espiration. 
53.33 Renewal of licenses. 

c- 

MODIFICATION AXD KEVOCATION OF 

LICENSES 

55.40 Modification and revocation a 

53.41 Kotification of disability. 

55.50 Violations. 

licenses. 

ENFORCEMENT 

g53.10 CG 
Each applica 
l0&g infor 

(1) The  f 
address, and 
applicant ; 

(2) The e 
the applican 

(3) Seria 
licenses issu 
applicant, ai 
still in effect 
teroked, mo 

(4) The  
Of the facili. 
manipulatio 
Seeks the lii 

( 5 )  The 
a n t  propos, 

i 



REGUI 

y similar in design and 
characteristics to warranl 

an individual to operate an5 
es within the class ; 

rator” is any individual whc 
a control of a facility. AI 

not deemed to manipu- 
1 within the meaning of 

on if he manipulates thc 
ly under the direction and i n  

of a licensed operator. An 
a1 is deemed to manipulate a 

directs another to manipu- 
1 in his presence. 

be addressed to the United 
Atomic Energy Commission, 

5, D. C. Attention: Directar. 
n of Civilian Application. 
j Interpretations. Except as 
cally authorized by the Commis- 
n writing, no interpretation of 

ning of the regulations in this 
any officer or employee of the 
on other than a written inter- 
by the General Counsel will 

APPLICATIOKS 

~$5.10 Contents of applications. (a)  

e, citizenship, age, 
ddress, and present emplopuent of the 

(2) The education and experience of 

Serial numbers of any operators’ 

nt, and whether such licenses are 
effect, hare expired, or have been 

(4) The specific control or controls 
the facility or class of facility for  the 

3anipulation of which the applicant 

( 5 )  The facility at which the appli 
nt Droposes to be tested for operating 
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proficiency, and the written consent of 
the facilities licensee to the use of that 
facility for such test. 

(6)  Evidence that the applicant has 
learned to operate the control or con- 
trols in a competent and safe manner. 
Ordinarily the Commission will accept 
as proof of this a certification of a 
qualified instructor or supervisor re- 
sponsible for the safe operation of the 
facility in which the applicant mill be 
employed. 

(b) The applicant shall also cause to  
be furnished a report of a medical esam- 
ination by a licensed medical practi- 
tioner in the form prescribed in 0 55.60. 

(c) The Commission may at any time 
after the filing of the original applica- 
tion, and before the expiration of the 
license, require further statements in 
order t o  enable the Commission to de- 
termine whether the application should 
be granted or denied or whether a li- 
cense should be revoked, modified, or 
suspended. 

(d )  Each application and statement 
shall contain complete and accurate dis- 
closure as to all matters and things re- 
quired to be disclosed. All applications 
and statements shall be signed by the 
spplicant or licensee under oath of 
affirmation. 

5 55.11 Requirements for the approval 
of application. An application for a 
license pursuant to the regulations in 
this part will be approved upon a show- 
ing that: 

(a)  The physical condition and the 
general health of the applicant are not 
such as to be expected to cause opera- 
tional errors which might endanger 
public health and safety; 

(b)  The applicant has passed an 
operating test and written examinations 
as prescribed by the Commission ; 

(e) The applicant has learned to 
operate the control or controls in a com- 
petent and safe manner. 

8 55.12 Re-examinations. (a) Any 
applicant who has failed an  operating 
test or written examination may apply 
for a re-examination at any time after 
thirty days from the date the applicant 
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has been notified that his application is 
denied. Except where good Cause is 
shown the applicant shall not be en- 
titled to more than one re-examination 
per year from the date of the notice of 
his application. 

(b) An applicant whose application 
has been disapproved because of his 
physical condition or general health 
may submit a further report of medical 
examination at any time. 

OPEFLATINQ TEST AND WEITTEN 
EXAMIXTATION 

5 55.20 Bcope. To the extent appli- 
cable, the operating test and written ex- 
amination shall test: 

(a)  The applicant’s understanding of 
and familiarity with the following as- 
pects of the facility: 

(1) The general design and operating 
characteristics ; 

(2) The control and safety mecha- 
nisms ; 

(3) All control-station instrumenta- 
tion ; 

(4) Standard operating procedures ; 
(5) Emergency shutdown system and 

(6) Such other aspects as may be i m  
- portant to the safe operation of thc 

facility. 
(b) The applicant’s ability to read 

and interpret the control instrumenta 
tion of the facility and to manipulatc 
the control equipment of the facility ir 
a safe manner, and the applicant’r 
knowledge of how to operate the facility 
including operating under emergencj 
conditions. 

( c )  The applicant’s knowledge of tht 
purpose and function of radiation moni 
toring equipment applicable to the oper 
ation for which he seeks a license. 

0 55.21 Waiver. ( a )  Upon writter 
request, the Commission may waive anj 
or all of the requirements of an operat 
ing test and written examination upor 
a shoving that: 

(1) The applicant has operated simi 
lar controls of a substantially similai 
facility, and 

procedures ; 

LICER SE8 

I 55-30 Is8WnCe of lkeme8. 
determination that an application Gma ntekt, 1 

the requirements of the act and of & 
regulations of the Commission, cm+ 
mission will issue a license in mcb f~ 

and containing such conditions ~~ 

limitations as it deems appropriate 
necessary. 

8 55.31 Conditions of the l h r a -  
Each license shall contain and be mb 
jeCt to the following conditions ahe&w 
stated in the license or not: 

(a) Neither the license nor any *h 
under the license shall be assign4 tg 

otherwise transferred ; 
(b) The license is limited to the fa. 

cility or Class of facility for which It 
issued. 

(c)  The license is limited to &ie 

controls of the facility or class of fil- 
cility specified in the license; 

(a)  The license shall be aubjwt  to^ 
and the licensee shall obseme all appL 
cable rules, regulations and ordem 
the Commission. 

(e) Such other conditions 8 s  tk 
Commission may impose to  P m f e  
health or to minimize danger to life 
property. 

8 55.32 Expi?*ation. Each oWaEcr 
license shall expire t W 0  Sears after tht 

f 55.33. Renewal of licenses- (‘I 
date of its issuance. 

plication for renewal of a license a’ 
be signed by the applicant under Oat’ ’’ 

r ~ 

~ 

$55.40 M o  
4 licenses. ( 
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me full name, citizenship, ad  
nt employment of t h t  

number of the licenst 

The work experience of the ap 
the previous application : 

mnpetent and safe manner. Ordi. 
the Commission will accept ah 

nsible for the safe operation 

m e  applicant shall cause to  bc 

by a licensed medical practi. 
in form prescribed in 8 55.60. 
In any case in which a license 

,ifilea an application in proper form 
7 Rnewal more than thirty (30) dayE 
+,r to the expiration of his esisting 
?*, such existing license shall not 
cl* until the application for a re 

has been finally acted upon by 

The license will be renewed upon 

ical condition and the 
sal health of the licensee continues 

such that it is not expected ta 
1 errors which might 

The licensee has discharged hie 
responsibilities in a competent 

Bafe manner and is capable of con- 
in this manner. If the licensee 

not been actively engaged as an op- 
r under his license during the pre- 

JUS license period the Ctommission 
rrequire him to take an oral, writ- 

'riate and 

l-93. 
d be BUB 

whether 

+- 

.t 

danger public health and safety. 

and operating test. 
ODIFICATION AND REVOCATION OF 

LICENBEB 

Modification and revocation 
' Oath 'IWses. (a )  The terms and condi- 
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tions of all licenses shall be subject to  
amendment, revision, or modification by 
reason by amendments to the act, or by 
reason of rules, regulations or orders is- 
sued in accordance with the act or any 
amendments thereto. 

( b )  Any license maF be revoked, mod- 
ified, or suspended for any material 
false statement in the application or 
any statment of fact required under 
section 152 of the act, or because of 
conditions revealed by such application 
or statement of fact or any report, rec- 
ord, or inspection or other means which 
would warrant the Commission to re- 
fuse to grant a license on an original 
application, or for violation of, or fail- 
ure to observe any of the terms and 
conditions of the act, or of any rule or 
regulation of the Commission. 

( e )  The Commission may revoke or 
suspend any license for violation of any 
applicable rule or regulation or any 
condition of the license or any personal 
behavior on the job deemed by the Com- 
mission to be a hazard to the safe opera- 
tion of the facility. 

# 55.41 Notilkation of disability. 
The licensee shall within fifteen days 
after its occurrence notify the Commis- 
sion of any disability which occurs and 
would have appeared on his medical es- 
amination form had the condition ex- 
isted at the time the medical examina- 
tion form was last submitted to the 
Commission. 

ENFORCEMENT 

$j 55.50 Violatiom. An inlunction 
Dr other court order may be obtained 
prohibiting any violation of any pro- 
rision of the act or any regulation or 
order issued by the Commission under 
the act. Any person who wilfully vio- 
lates any prorision of the act or of the 
regulations in this part may be guilty 
of a crime and, upon conviction, may 
be punished by fine or imprisonment or 
both. 



Have you ever had or do you now hare any of the following? If SO, please write the listed 

1. Rheumatic fever. 
2. Frequent severe headaches. 
3. Dizziness or iaintmg spells. 
4. Severe eye trouble 01 injury. 
5. Pain or pressure in chest. 
6. High blood pressure. 
7. Bone or joint deformity. 
8. Prdnful or “trick” shoulder. 

w r: b _  condition in the space below, including approslmatelr year or age you had andition. -_ 
9. Painful or “trick” eibow, 

10. Paralysis. 
11. Fits or epilepsy. 
12. Loss of memory. 
13. Depression. 
14. Severe emotional disturbarlc,. 
15. blcer of stomach. 

--.___ 

16. If you hare not had or do not hare any of the above conditions please state “ncne” here. - 
--*---__._ 

Please answer the following questions “yes” or “no”. 
(A) 
by the armed forces because of your physlcal condition? 

i--- 
’ - b e  

1 
17. Hare you erer been rejected or rated up for insurance, rejected for employment, or rejected 

(B) Are you partially disabledjln any way? 
fD 18. Has your work ever had to  be limited or restricted on account of your health? 

19. Please state details if answers to “1:” or “18” are ‘’yes”. 
I 

-- 1 
PHY8ICAL EXAMIKATION RECORD 

(To be completed by examining physician) 

1. Eyes: 20 20 a s  
(A) Distant rision (snellen): without glasses: Right- Left-with glasws, if worn: Right- h:,: 
(E) Evidence of disease or injury: 

(C) Color vision: Is Golor Fision normal when Ishihara or equivalent color test is used? 

Right _____.______________ Left _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
. . . . . . . . . . . . . . . . . . . .  l e s  . . . . . . . . . . . . . . . . . . . .  No. 

2. Ears: (Consider denominators indicated here as normal. Record as numerators the great& 

20 Ft. 20 Ft. 
heard.) Ordnm-y conversation: Right ear _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _  _ _  Left ear _______________ ~= 

Evidence of disease or injury Right ear . . . . . . . . . . . . . . . . . . . .  Left ear _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ___  
3. Oastro-Intestinal______ (A) History of Peptic Ulcer: _ _ _ _ - _ _ _ - _ _ _ _ _ _ _ _ _  Pes ___________.-----_ -Q 

If ”Yes” is Ulcer: 
.______________ Active _____. ._________ Quiescent _ _ _ _ _ _ _ - - _ _ _ - -  I h W  
How long _____________________. D3te 9f lastlli-ray ____________-.-. .... 

Systolic ._________.____________ - 
NM. HO. Diastolic ______-_-__-_.- ------------ 

(B) Is organic heart disew: (C) If organic heart &em is present, is it present? _---.----------- 3 % ~  

(D) Pulse rate: 

4. Heart and blood ressels: (-4) Blood Pressure: 

_ _ _ _ _ _ _ _ _ _ _ _ _ _  S o :  fully compensated? _ _ _ _ _ _ _ _ _  ._____ Yes _ _ _ _ _ _ _  _ _ _ _ _ _ _ _  KO. 

Sitting -. -. . - - -. . -. . . . - - - - - - - - - - -. - - - - Immediately after exercise - _ _  - - - - - - - - --  --- --  - - - -  - - - - * .  

Two minutes after exercise . . . . . . . . . . . . . . . . . . . .  Cardiac reserve ___- - - -  --------------------.. 

- 

(Good, Fair or Poor) - 

5. Lungs: H 3 ~ e  X-ras made and give report 
Right ________.______ . . . . . . . . . . . . . . . . . . . . . . . .  Left __._____-_____-- ------- 

._ ___. lTes _ _  ___.____ So .  If “Yes,” how long has the d Histcq of tuberculosis“ - 

,.- 
so*: This f 

Energy ( 
jttention : Dire 

~ O T E :  The rc 
Bureau of t 

€be 
Dated at Was 

Egective 30 d 
FEDERAL RE( 

aapter I, Code 
@otftled ‘‘Defini 
terial,” is here’ 
follows : 

GENJCR 

w. 
70.1 Purpose. 
70s Scope. 
io,,!! License 
3,4 Definitio 
3.5 Commur 
%$ Interpre 

E: 

70.11 Persons 
mater 
and f 
Comm 

2I.U Carriers 
3 Departn 

f 70.14 Specific 

LICEN t 



: This form should be mailed by the physician to the United States 
Energy Commission, 1901 Constitution Avenue, hT., Washington 25, D. C. 
on : Director, Division of Civilian Application. - The reporting requirements contained herein have been approved by 
eau of the Budget in accordance with the Federal Reports Act of 1942. 

ted at Washington, D. C., this 22d day of December 1955. 

------- ?&SPECIAL NUCLEAR MATERIAL 

tire 30 days after publication ln 
FEDERAL REGISTER, Part 70, Title 10, 

_a_ I, Code of Federal Regulations, 
“Definition of Fissionable Ma- 

’ is hereby amended to read as 
\ 

- 
GENERAL PROVISIONS - 

I L e f F  - 
-3 License requirements. 
-4 DeWtions. - 

Communications. 
Interpretations. 

-- 

EXEMPTIONS 

Persons using spec,&, nuclear 
material under contract with 
and for the account of the 

__= Commission. _ _ _ _  
Department of Defense. 
Specific exemptions. 
LICENSE APPLICATIONS 

Con tents of applications. 
Requirements for  the approval 

of applications. ---- - 

K. E. Fmms, 
Generat Manager. 

Sec. 
70.31 
70.32 
70.33 
70.34 
70.35 

i0.36 
70.37 
70.38 

LICENBES 

Issuance of licenses. 
Conditions of licenses. 
Renewal of licenses. 
Amendment of licenses. 
Commission action on applica- 

Inalienability of licenses. 
Disclaimer of warranties. 
Reduction and termination of 

tions to renew or amend. 

allocations. 

ACQUISITCON, USE, AND TEANSFEB OF 
GPECIAL NUCLJ3AE MATERIAL 

70.41 Authorized use of special nu- 
clear material. 

70.42 Transfer of special nuclear 
material. 

70.43 Licensee’s responsibility for spe- 
cial nuclear material. 

RECORDS, REPORTS AND INSPECTIONS 

’70.51 Records. 
70.53 Reports of accidental criticality 

or loss of special nuclear 
material. 

70.53 Inspections. 
’70.54 Tests. 
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MODIF’ICATIOR ARD REVOCATION OF 
LICERBEB 

Sec. 
70.61 Modification and revocation of 

70.62 Suspension and operation in war 
licenses. 

or national emergency. 
EhTFOBCEMEIPT 

70.71 Violations. 
ATJTHOBZTP: § Q  70.1 to 70.71 issued 

under see. 161, 68 Stat. 948 ; 42 U. S. Ca 
2331. Interpret or apply secs. 51, 53, 
182, 183, 68 Stat. 929, 930, 953, 954. 42 
U. S. C. 2071,2073, 2232, 2233. For t h e  
purposes of sec. 223, 68 Stat. 958; 42 
U. S. C. 2273, $ 8  70.32 (a)  (6) and 70.41 
(a) issued under see. 161b, 68 Stat. !X8 : 
42 U. S. C. 2201 (b) and $5 70.51 to 70.54 
inclusive issued under see. 161p, 68 Stat 
950, 42 U. S. C. 2201 (p) . 

BENEBAL PEOVIBIONS 

$ 70.1 Purpose. (a )  The regulations 
in this part establish procedures anc 
criteria for the issuance of licenses t c  
receive, possess, use and transfer specia 
nuclear material and for the distribu 
tion by the Commission of special nu 
clear material to licensees; anc 
establish and provide for the terms an( 
conditions upon which the Commissio~ 
will issue such licenses a D d  distributc 
special nuclear material. 

(b) The regulations contained in thi 
part are issued pursuant to the Atornil 
Energy Act of 1954 (68 Stat. 919). 

$70.2 Scope. Except as provided i~ 
70.11 to 70.13, inclusive, the regula 

tions in this part apply to all persons i~ 
the United States. 

’70.3 License requirements. No pel 
son subject to the regulations in thi 
part shall receive, possess, use or trans 
fer special nuclear material except a 
authorized in a license issued by th 
Commission pursuant to these regula 
tions. 

$ 70.4 Definitions. As used in thi 
part. 

(a) “Act” means the Atomic Energ 
.4ct of 1954 (68 Stat. 919), including an 
amendments thereto ; 
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lgaesearch and development“ 
f0-s ) theoretical analysis, explora- 
Of an- or erperimentation; or  (2) the 
QWQ on of inrestigatire findings and 
lng d a  is of a scientific or technical na- 
-&E practical application for ex- 
IF Bra tal and demonstration purposes, 
@am3 b the esperimental production 
Of &e ag of models, devices, equip- 
a-bi& 

i t  of, gg &‘Restricted Data” means all 
CB= 8 (1) design, manufac- 

or utilization of atomic weapons ; 
production of special nuclear 
; or (3) the use of special 

t, materials, and processes : 

*.- 
ear material in the production of 

, but shall not include data de- 
ed or removed from the Re- 

t& Data category pursuant to sec- 

1 “Source material’’ means source 
@rial as defined in section 11 s. of the 
and in the regulations contained i n  

ifl Jo of this chapter ; 
“Special nuclear material’’ 
(1) plutonium, uranium 233, 

g i u m  enriched in the isotope 333 01 
fie isotope 235, and any other ma- 

which the Commission, pursuant 
provisions of section 51 of the 

etermines to be special nuclear 
al, but does not include sourw 

erial; or (2)  any material artificallj 
ed by any of the foregoing bul 

not include source material ; 
n) “United States,” when used in L 

phical sense, includes all terri 
:,es and possessions of the Unitec 
Its, the Canal Zone and Puerto Rico 

Communications. All commu 
concerning the regulations i1 

should be addressed to tht 
Energy Commission, Washing 
D. C,,  Attention: Division 0: 

’ 70.6 Intel-pretations. Except a! 
aca l ly  authorized by the Commis 

an Application. 

riting, no interpretation of thc 
of the regulations in this par 

officer or employee of the Com 
other than a written interpreta 

9 the General Counsel will bl 

ucb =si- 
tu - 

~~~~~ 

ecognized to be binding u:ton the Com- 
oission. 

EXEMPTIONS 

8 i O . l l  Persons using special nuclear 
riateriul under contract with and for 
he account of the Commission. The 
negulations in this part do not apply to 
my person to the extent that such per- 
;on receives, possesses, uses or trans- 
‘ers special nuclear material under, and 
n accordance with, a contract with and 
!or the account of the Commission. In 
my such case, such person’s obligations 
vith respect to the special nuclear ma- 
;erial are gorerned by the applicable 
:ontract between such person and the 
>ommission. 
$70.12 Carriers. Common and con- 

:ract carriers, warehousemen and the 
United States Post Office Department 
%re exempt from the regulations in this 
part to the extent that they transport 
3r store special nuclear material in the 
regular course of carriage for another 
ir storage incident thereto. 

3 70.13 Department of Defense. The 
regulations in this part do not apply to 
the Department of Defense to the extent 
that the Department receives, possesses 
and uses special nuclear material in ac- 
cordance with the direction of the Pres- 
ident pursuant to section 91 of the act. 

0 70.14 Specific exemptions. The 
Commission may, upon application of 
any interested person, grant such ex- 
emptions from the requirements of the 
regulations in this part as it determines 
are authorized by lam and will not en- 
danger life or property or the common 
defense and security and are otherwise 
in the public interest. 

LICENBE APPLICATION6 

3 70.21 €%Zing. (a) Applications for 
licenses should be filed in triplicate with 
the United States Atoniic Energy Com- 
mission, Washington 25, D. C., Atten- 
tion : Division of Civilian Application. 

(b) An application for license filed 
pursuant to the regulations in this part 
will be considered also as an application 
for licenses authorizing other activities 
for which licenses are required by the 
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act, prorided the application specifies 
the additional activities for which li- 
censes a re  requested and complies with 
regulations of the Commission as to  ap- 
plications for such licenses. 

( c )  An3 applicatiori which contains 
Restricted Data shall be prepared in  
such manner that  all Restricted Data 
are separated from the unclassified 
information. 

(d) Applications and documents sub  
mitted to the Commission in conneetior 
with applications may be made avail. 
able for public inspection in accordance 
with the provisions of the regulation1 
contained in Part 2 of this chapter. 

(e) In his application, the applican 
may incorporate by reference informa 
tion contained in previous applications 
statements or reports filed with thc 
&miss ion  : Provided, That such ref 
erences are clear and specilk. 

5 70.22 Contents of applications 
(a) Each application shall contain th 
following information : 

(1) The full name, address, age ( i  
an  individual), and citizenship of th 
applicant and the names and addresse 
of three personal references. If th 
applicant is a corporation or othe 
entity, it shall indicate the State wher 
it was incorporated or organized, t h  
location of the principal office, t b  
names, addresses, and citizenship of il 
principal officers and shall include I 
formation known to the applicant COI 
cerning the control or ownership, if an: 
exercised over the applicant by an 
alien, foreign corporation, or foreig 
government. 

(2) The activity for which the sp 
cia1 nuclear material is requested, or 
which special nuclear material will 1 
produced, the place at which the activi 
is to be performed and the general plr 
for carrying out the actirity; 

(3) The period of time for which tl 
license is requested ; 

( 4 )  The name, amount, and specific 
tions (including the chemical ai 
physical form and, where applicap 
isotopic content) of the special nucle 



REGGI 

adear material for a reasonable 
of time. Consideration of such 
vi11 normally not be involved 

bhP consideration of applications 
quantities of special nuclear 

,rial for use in research and 

me Commission may at any time -~ &e filing of the original applica- 

“hi* 
re the aw 
.ar -kri&j 
by Sc:tP&* gw 

“8, S h o w 4  nd before the expiration of the 
consugtfun require further statements in 
? C i a  nuawr 0 enable the Cornmission to d e  

e whether the application should 
or denied or whether a l f -  ‘le, by pears, 

ma- ’ &odd be modified or revoked. 
Or to O t h e  ., ,pplications and statements shall 

for such ’’ & by the applicant or licensee 
orate officer thereof under oath 

fications, ia. 
‘ience of application and statement 
his stafg & in complete and accurate dia- 

ivities in s to all matters and things re- 
.ions in mir to be disclosed. 

Requireme?~ts for the approoal uipment -4 z i c a t i m .  A license application .d by thP afr- 
be approved if the Commission de, nd rninimh 

seas, shie ik  The special nuclear material is 
instrumen& d for the conduct of research 
f rad ion cti elopment activities of a type spe- 
ge fncilitie~. in section 31 of the act‘ or in 

Such CM h e  

- 
‘s to prow ime types of research and development 
-er to a d t j e s  specided in section 31 are those 
ilrw ta araid (1) Nuclear processes ; 
4tieal€Q d The theory and production of 

r n ~ ~ ~ ~ ~  energy, including procemes, ma- 
, and devices related to such 

a n c t i o n  ; 
y of ruattrm -s 

- 5 i3) Utilization of special nuclear ma- 
the pro- and radioactive material for medi- 
require COW gricultural, health or 

;he ~~~1~~~~~ (4) Utilization of special nuclear ma- 
, atomic enerm, and radioactive ma- 
and processes entailed in the utili- 
or production of atomic energy or 

other purposes, in- 
ustrial use, the generation of 
gy, and the demonstration of 

utilization or pro- 
industrial or corn- 

of health and the 

; fa&=, the 

-- -#Wion of safety during research and 
-pact ion ~- activities. d u s  of 

~ 
~ 
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actirities licensed by the Commission 
pursuant to section 103 or 104 of the 
act ; and 

(b) The applicant is qualified by rea- 
son of training and experience to use 
the material for the purpose reqnedted 
in accordance with the regulations in 
this chapter; and 

(c) The applicant’s proposed equip- 
ment and facilities are adequate to pro- 
tect health and minimize danger to  llfe 
or property ; and 

(d)  The applicant’s proposed proce- 
dures to  protect health and to minimize 
danger to life or property are adequate ; 
and 

(e) Where the quantity of material 
requested, or the nature of the proposed 
activities are such as to require con- 
sideration of these factors by the Com- 
mission, that the applicant appears to 
be financially qualified to assume re- 
sponsibility for the payment of Commis- 
sion charges for use, consumption or 
loss of special nuclear material and to 
engage in the proposed activities in ac- 
cordance with the regulations in this 
part. If the allocation (pursuant to 
f 70.31 (b) ) of a substantial quantity of 
special nuclear material is requested, 
the application should demonstrate that 
the applicant appears to be financially 
able to undertake and carry out the 
proposed use of special nuclear material 
for a reasonable period of time; and 

(f)  The special nuclear material can 
be made available to the applicant sub- 
stantially in accordance with the esti- 
mated schedule, if any, in the applica- 
tion. In the event that applications for 
special nuclear material exceed the 
amount available for distribution, the 
Commission will give preference to 
those activities which are most likely, in 
the opinion of the Commission, to con- 
tribute to basic research, to the develop- 
ment of peacetime uses of atomic en- 
ergy, or to the economic and military 
strength of the Nation. In the event 
that applications for special nuclear 
material for use in activities licensed by 
the Commission pursuant to Section 
104b of the act exceed the amount of 
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special nuclear material available for 
such use, the  Commission will give 
preference to such of said applications 
as will, in the opinion of the Commis- 
sion, lead to major advances in the 
application of atomic energy for indus- 
trial or commercial purposes. 

LICEXEIES 

8 70.31 Issuance of licenses. (a) 
Upon a determination that an  applica- 
tion meets the requirements of the act, 
and of the regulations of the Commis- 
sion, the Commission will issue a license 
in such form and containing such con- 
ditions and limitations as it deems ap- 
propriate or necessary to effectuate the 
purposes of the act. 

(b) (1) The Commission will nor- 
mally include in licenses issued pursu- 
ant to section 53a (1) of the act pro- 
visions establishing the availability to 
the licensee, as needed, of the quantities 
of special nuclear material required for 
conduct of the activities authorized by 
the license. Such provisions usually 
will be in the form of a statement that 
the Commission has allocated to the 
licensee, for use in the conduct of such 
activities, a designated quantity (or 
quantities) of special nuclear material ; 
and may include an estimated schedule 
for a reasonable period of time of spe 
cia1 nuclear material transfers to the 
applicant and of special nuclear mate- 
rial returns to the Commission. 
(2) Provisions allocating special nu- 

clear material will not be included in a 
license where the special nuclear ma- 
terial involved is to be charged to a 
quantity allocated to another licensee, 
Unless other arrangements are made 
with the Commission, special nuclear 
material transferred to a licensee to bc 
fabricated or processed for anothe1 
licensee will be charged to the quantits 
allocated in the latter’s license. 

(c) Any license issued to a person foI 
use of special nuclear material in activi 
ties in which special nuclear material 
will be produced shall (subject to thc 
provisions of g 70.41 (b  ) ) be deemed t c  
authorize such person to possess, use 

(1) Title to all special nuclear 
rial shall at all times be 
States: 

(4) AH special nuclear material sblB 
be subject to the right of rmwuw ~ 

control reserved by section 105 
all other provisions of the act; 

be used in any utilization or p 
facility except in accordane 
provisions of the act; 

( 6 )  The licensee shall not & 
special nuclear material to constmr. 
atomic weapon or any component O€ LE 

atomic weapon ; 
(7) The licensee mill 

States and the Comm 
from any damages resulting i3u-m &e 
use or possession of special R U ~ B W  E- 
terial by the licensee ; 

(8) The license shall be Subj,lrc: t 
and the licensee shall O b s e l ’ W  
plicable rules, regulations fmd ~~ 

the Commission. 
(b) The Commission fa- 

Dorate in any license such 
conditions and requirement-s sf& 
spect to the licensee’s re@ei* 
sion, use and transfer of 

( 5 )  No special nuclear ~~~ mF 
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as it deems appropriate 

remote the common defense 
ry in order to  : 

' 
=- a 4r i tY ;  

protect health or to minimize 
' life or property; 
protRct Restricted Data ; 
Guard against the loss of diver- 
special nuclear material. 

ire such reports and the 
uch records, and to provide 

tions, of activities under 
ay be necessary or a p  
tuate the purposes of 

lCt and regulations thereunder. 
5io,s Renewal of  Zicenses. (a) 

leations for renewal of a license ' be IYed in accordance with 
and 70.22. Information con- 

previous applications, state 
eports filed with the Commis- 

er the license may be incorpo- 
reference : Provided, That such 

ny case in which a licensee, 
n thirty (30) days prior t o  

tion of his existing license, has 
m application in proper form for 
al of a license, such existing li- 
shall not expire until the appli- 
for a renewal has been finally 

e s  are clear and specific. 

ermined by the Commission. 
produc*titBsl 
-x with the 

170.34 Amendment of licenses. Ap 
ations for amendment of a license 
;til be filed in accordance with 5 70.21 ot use 
and shall specify the respects in omtmcz g$& 
the licensee desires his license to  meet trf sa 

mended and the grounds for such 
the Calt& 

1 h m l -  3 Commission action on appZG 
g from tbr to repiew or amend. In  consid- 
tuclear a%- an application by a licensee to  

or amend his license, the Com- 
on will apply the criteria set forth 

!Xi6  Inalienability of Zicenses. 

rstp f9- 
~~~~~~~ 

W t t h  T P  

yt, psi'"* 
:IminI 

cense granted under the regula- 
in this part and no right to  pow^ 

utilize special nuclear material 
ted by any license issued pursuant 

rhe regulations in this part shall be 
;Qferred, assigned or in any manner 

235 
disposed of, either voluntarily or invol- 
untarily, directly or indirectly, through 
transfer of control of any license to any 
person unless the Commission shall 
after securing full information, find 
that the transfer is in accordance with 
the provisions of the act, and shall give 
its consent in writing. 

70.37 Disclaimer of warranties. 
Neither the Government nor the Com- 
mission makes any warranty or other 
representation that special nuclear ma- 
terial (a)  will not result in injury or 
damage when used for  purposes ap- 
proved by the Commission, (b)  will 
accomplish the results for which it is 
requested and approved by the Com- 
mission, or (e) is safe for any other use. 

5 70.38 Reduction and tenmination of 
alZocations. (a) The Commission may, 
in accordance with the procedures pro- 
vided in Part 2 of this chapter, reduce 
the quantities of special nuclear mate- 
rial allocated to any licensee pursuant 
to 5 70.31, upon the ground that the 
quantities allocated exceed those rea- 
sonably required, or estimated to be 
required, for conduct of the activities 
authorized by the license. 

(b) The expiration, revocation o r  
other termination of a license shall ter- 
minate all special nuclear material al- 
locations incorporated therein. 

ACQUIBITION, UBE AND T W S F E B  OE' 
BPECIAL NUCLEXR M A W  

5 70.41 Authwized u8e of me&Z nu- 
clear material. (a) Each licensee shall 
confine his possession and use of special 
nuclear material to the locations and 
purposes authorized in his license. 

(b) The possession, use and transfer 
of any special nuclear material pro- 
duced by a licensee, in connection with 
or as a result of use of special nuclear 
material received under his license, 
shall be subject to the provisions of the 
license and the regulations in this part. 

(c) Nothing contained in the regula- 
tions in this part or in any license issued 
pursuant to the regulations in this part 
shall authorize or be deemed to  author- 
ize (1) the distribution of any special 
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nuclear material to any person for a use 
which is not under the jurisdiction Of 
the United States or (2) the export 
from or import into the UnitRd States 
of any  special nuclear material. 

5 70.42 Transfer of special nuclear 
material. (a )  KO licensee shall transfer 
special nuclear material except as au- 
thorized pursuant to this section. 

(b) Any licensee may transfer spe- 
cial nuclear material : 

(1) To the Commission ; 
(2) To a licensee whose license au- 

thorizes him to receive such special nu- 
clear material ; 
(3) As otherwise authorized by the 

Commission in writing. 

3 70.43 Licemee'8 responsibility for  
special nuclear material. (a) Any li- 
censee who receires special nuclear 
material from the Commission shall he 
responsible and shall reimburse the 
Commission for any loss, consumption 
or contamination of, or damage to, such 
special nuclear material occurring from 
the time of delivery of such material to  
the licensee or to a carrier for deliveig 
to the licensee and until such material 
has been returned to the Commission by 
delivery at the laboratory, plant or of- 
fice designated for the return of tLe 
material in his license or other writcen 
instruction from the Commission. 

(b)  The transfer of special nuclear 
material by a licensee to  another li- 
censee shall not relieve the transferor 
of responsibility to the Commission for 
loss, consumption or contamination of, 
or damage to, such special nuclear ma- 
terial unless, upon receiving an agree- 
ment signed by the transferee assuming 
such responsibility, the Commission 
shall give its consent in writing. The 
Commission will not unreasonably with- 
hold its consent. Such arrangemwts 
may be made Eith the Comrnission in 
advance for a series of anticipated 
transfers. 

EECOBDS, REPOBTS AND INSPECTION6 

5 70.51 Records. Each licensee shall 
keep records showing the receipt, inven- 

5 70.53 Inspections. (a)  kach 
i. censee shall afford to the C O ~ ~ ~ ~ ~ ~ ~ , ~ ~  ,, 

all reasonable times opportu 

and t t c  
spect special nuclear material 
premises and facilities wherein ~~~~ 

nuclear material is used, producd:o? 
stored. 

(b) Each licensee shall make ~~~ 

able to the Commission for - 
upon reasonable notice, r m  
the licensee pertaining to his 
possession, use, or transfer of 
nuclear material. 

&tS tc, 1:: 

- 
$ 70.54 Tests. Each lieens@@ 

perform, or permit the Commk&ioc :o 
perform, such tests as the Commisic,n 
deems appropriate or necessary for ar 
administration of the regulations in a b  
part, including tests of ( a )  %pecsi3 
nuclear material, (b) facilities wh- 
special nuclear material is utilh&, 
duced or stored, (c) radiation d- 
and monitoring instruments, and faf 
other equipment and derices used 
connection with the production, uti€& 
zation or  storage of special m i c a r  
material. 

MODIFICATION AND BEVOCATIOI OF 

LICENSES 

S '70.61 Modification and ~~ 

of licenses. 
tions of all licenses shall be s@j& @ 

amendment, revision, or modificatim tS 
reason of amendments to the Atornlr 
Energy Act of 1954, or br reason a? 
rules, regulations or orders ism 
cordance with the act or any 
ments thereto ; 

( b )  Any license may be rewked sm= 
pended or modified for any m w  
false statemexlt in the a p p l ~ ~ ~ ~  
any statement of fact ~aired 
section 182 of the a& or becam 

(a) The terms anel 

A c t .  
cd) Except in  cas( 

in which the p 
or safety require 
e shall be modi 

unless, priox 
fproceedings therefc 
&& may warrant 
prebeen called to tl 
;,pnsee in writing an 
lave been accorded o 
&rate or achieve c 
d u l  requirements. 
170.62 Suspension 

E# w national m e i  
mress declares th: 
mtional emergency 
W o n ,  if it finds i 
'GZUnon defense and 

fa) Suspend any 

Order the re( 
ar material dist 

(e) Order the opl 
facility. 
Order entry i r  
n order to rec 

material or to 0 
389403-56.-- 

- 
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pvealed by such application 01 

Os t of fact or any report, record 
’en tion or other means whid 

- i”$rrant the Commission to re 
gant  a license on an origina 

tion, or for failure to construc 
a facility in accordance wit1 
of the construction permit 0’ 

’@ae technical specifications i i  
ication, or for riolation of, o 

observe any of the terms an( 
+Boas of the act, or of any r e m  

of me Commission. 
gpon revocation, suspension or 

of a license, the Commis 
immediately retake possession 
ial nuclear material held hy 

~ a,, -. 
TJ licensee. In cases found by the 

to be of estreme importance 
y9eoational defense or security, or to 
- palth and safety of the public, the 
-9 @ision may recapture any special 

.lear material held by the licensee 
to any of the procedures providfil 

the Administrative Procedure 

d )  Except in  cases of willfulness or 
which the public health, later- 

.or safety requires otherwise, no li- 
&shall be modified, suspended or 
afied unless, prior to the institution 
?mceedings therefor, facts or conduct 
1 .;eh may warrant such action shall 
been called to the attention of thc 

writing and the licensee shnl; 
accorded opportunity to dem- 

e or achieve compliance with all 

2 Stispension and operation in 
gencg. Whenever 

gess declares that a state of war or 
mal emergency exists, the Com- 
don,  if it finds it necessary to the 

on defense and security, may, 
) Suspend any license it has is- 

ssued in %EJ- 
Lny amcrtd- 

TOli&. 6- 

y r n a t d ~  
licatiian = 
ired 
IETe of m- 

Order the recapture of special 
r material distributed. 
Order the operation of any E- 

d l  Order entry into any plant or fa- 
in order to recapture special nu- 
material or to operate the facility. 
389103-5+17 

zed facility. 
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Just compensation shall be paid for any 
damages caused by recapture of special 
nuclear material or by operation of any 
facility, pursuant to this section. 

ERFORCEMENT 

3 70.71 Viohztions. An injunction or 
other court order may be obtained pro- 
hibiting any violation of any provision 
of the act or any regulation or order 
issued thereunder. Any person who 
wilfully violates any provision of the 
ac t  or any regulation or order issued 
thereunder may be guilty of a crime 
md, upon conviction, may be punished 
3y fine or  imprisonment or both, as pro- 
cided by law. 

NOTE : The record keeping and report- 
.ng requirements contained herein have 
)een approved by the Bureau of the 
Budget in accordance with the Federal 
leports Act of 1942. 

Dated at  Washington, D. C., this 30th 
lay of January 1956. 

E. E. FIELDS, 
General Manager.  

’ART SI-STARDABD SPECIFICATIONS FOB 
THE GRANTING OF PATENT LICENSES 

After notice and hearing, the pro- 
)osed rules published in the FED- 
XEGIBTEB, 20 F. R. 2253, dated April 8, 
.955, entitled “Standard Specfications 
‘or the Granting of Patent Licenses”, 
ire hereby adopted as follows: The 
wles are to become effective thirty days 
ifter the date of publication. 

GENERAL PROVISIONS 

3ec. 
31.1 Purpose. 
41.2 Definitions. 
31.3 Communications. 

CO?dMISfiIOW-OWWED PATENTB 

;1.10 Contents of application. 
i1.11 Basis for issuance. 
A.12 Conditions and limitations of the 

license. 



66 Stat. 945,947 ; 42 U. S. C. 2183,2186 
QENERAL PBOVILJIONG 

Q 81.1 Ptcrpo8e. The regulations i r  
this part establish the standard spe 
cifications for  the issuance of license! 
on patents owned by the Commission 
patents declared to be affected with thc 
public interest pursuant to  section 153 
of the act, and other patents useful i l  

the production or utilization of specfa 
nuclear material or  atomic e n e r e  X 
censed pusuant to  section 153e of tb 
act. 

$81.2 Definitions. As used in  thi  
part : 

(a) “Act” means the Atomic Energ 
Act of 1954 (68 Stat. 919), includin 
any amendments thereto ; 

(b)  “Commission” means the Atomi 
Energy Commission or its duly authol 
ized representatives. 
$81.3 Communicatiofis. All con 

munications concerning the regulatior 
in this part, including applications f (  
licenses, should be addressed to tl 
United States Atomic Energy Commi 
sion, 1901 Constitution Avenue RTm 
Washington 25, D. C., Attention : Chie 
Pa tent Rrnnch. 

5 81.4 Interpretations. Except 1 

specifically authorized by the Commi 
sion in writing, no interpretation of tl 
meaning of the regulations in this pa 
by any officer or employee of the Coi 
mission other than a written interpret 
tion by the General Counsel will 

(a) The license shall be nen- 
ive, revocable, and royal$,f 
(b) Neither the license nor 

nder the license shall be 
therwise transferred ; 

icense or authorization un 
ision of the act other tha 
f the act. 

entation or warranty that the meRm license shall cont 
If the license will not result in i- the following co 
nent of any other patent, ) The license sha 
:ommission assume any liabilie 
ng from the exercise of the fi- ) Neither the licen 

(e) The licensee shall be sub- r the license shall 
ind the licensee shall okerre aU 8 wise transferred ; 
!able rules, regulatioiis 
;he Commission. &e royalty fee. Such 
PATENTS DECLARED TO BE A F F E m  

ant authorized a 
The applicant c 

(e) The license shall not ~~~~~~ ~ 

(a) The Commission makes no rc2m 1.22 Conditioizs 

eed upon between 
tent licensee, or i 

tent license by t 
t to section 157 

The licensee shiil 

e licensee shall ob 
e rules, regulations, 

THE PUBLIC INTliXEGT 

g 81.20 Contents of ~~~~~ 

Each application shall C t m & ~  

following information : 
(a) The name and address of 

applicant : 
(b)  The State of incorporation, i€ * 

applicant is a corporation; 
( e )  The activities in the W& PATENT6 USEFUL I 

rial or atomic e n e r a  to 
proposes to apply the license- 

(d) The relationship of the 
or discovery to the acti 
is to be applied, including 

asion for a license 
~~~ 
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t on such actirities stemming 

The nature and purpose of the 
i& the applicant intends to make 

Nor t s  made by applicant to ob- 
patent license from the owner of 

Terms, if any, on which the 
,,f the patent proposed to grant 

1 Basis for  issuance. Th6 

ected with the puhlic interesi 

The activities to  which the pat 
ense is proposed to be applied bj 

licant are of primary imporLmm 
conduct of an  activity by sucl 
nt authorized under the act. 

8 patent license from the ownel 
at on terms which are rea 
the intended use to be madl 
t by the applicant. 

Conditions of the 1icen.v 
shall contain and be sub 

icense shall be non-exclu 

) Beither the license nor any righ 
all be assigned o 

11 pay a reason 
royalty fee mn 

upon between the owner an( 
t licensee, or in the absence o 

;agreement shall be determined fo 
:patent license by the Commissio 
qant to section 187 of the ac t ;  

The licensee sh:ill be subject t 
e licensee shall obserre all appl 

the following conditions : 

plirnftoa 
the 

;s a l  &e 
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3,  62, 63, Sl, 103, or 10-1, or  a permit 
r lease under section 67; 

(b )  To whom such license, permit, or  
?ase has been issued by the Commis- 
ion ; 

les, regulations, and orders c 
ion, 

30 Scope. Any person: 
o has made application t o  t k  

on for a license under sectior 

(e )  Who is authorized to conduct 
uch activities as such applicant is con- 
ucting or  proposes to conduct under a 
eneral license issued by the Commis- 
ion under section 62 or 81 ; or 

(d)  Whose activities or proposed ac- 
ivities are authorized under section 31, 
nay at any time make application to the 
:ommission for a patent license for the 
tse of an invention or discovery useful 
n the production or utilization of spe- 
bial nuclear material or atomic energy 
lovered by a patent. 

5 81.31 Contents of application. Each 
ipplication shall contain the following 
nformation : 

(a) The name and address of the 
ipplicant ; 

(b)  The State of incorporation, if the 
tpplicant is a corporation: 

( e )  The actirities in the production 
)r utilization of special nuclear m a t e  
rial or  atomic energy to which applicant 
proposes to apply the license. 

(d)  The relationship of the invention 
)r discovery to the actirities to which it 
is to be aplllied, including a n  estimate 
r)f the effect on such activities stem- 
ming from the grant or denial of the 
I icense. 

(e)  The nature and purpose of the 
use which the applicant intends to make 
8)f the patent license ; 

( f )  Efforts made by applicant to  ob- 
tain a patent license from the owner of 
the patent; 

{ g )  Ternis. if any. on which the 
owner of the patent proposed to grant 
applicant a patent license. 

581.32 Basis fo r  issuance. The 
Commission will issue the patent license 
upon a finding that: 

(a)  The invention or discorery cov- 
ered by the patent is of primary impor- 
tance in the production or  utilization of 
special nuclear material o r  atomic 
energy ; 
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(b) The licensing of such invention 
or discovery is of primary importance 
to the conduct of the activities of che 
applicant ; 

(c) The activities to which the patent 
license is proposed to be applied by swfi 
applicant are of primary importance to  
the furtherance of policies and purposes 
of the ac t ;  and 

(d)  Such applicant cannot otherwise 
obtain a patent license from the owner 
of the patent on terms which the Com- 
mission deems to be reasonable for the 
intended use of the patent to be made by 
such applicant. 

8 81.33 Conditions of the license. 
Each license shall obtain and be subject 
to the following conditions : 

(a)  The license shall be non-exclu- 
sive and revocable; 

(b) Neither the license nor any right 
under the license shall be assigned or 
otherwise transferred ; 

(c) The license shall be limited to the 
purposes for which it is issued; 

(d)  The licensee shall pay a reason- 
able royalty fee. Such rogalty fee mag 
be agreed upon between the owner and 
such patent licensee, or in  the absence 
of such agreement shall be determined 
for each patent license by the Commis- 
sion pusuant to section 137 of the ac t :  

( e )  The licensee shall be subject t o  
and the licensee shall observe all appli. 
cable rules, regulations, and orders oi 
the Commission. 

Dated at Washington, D. C., this 12tk 
day of January 1956. 

K. E. Fmss, 
General Manager. 

PART !%-SAFEQUARDINC OF 
RESTRICTED DATA 

The following regulations establis1 
requirements for the safeguarding 0. 

Secret and Confidential Restricted Datt 
and  apply to all persons who receirc 
such data under a n  access permit issue( 
pursuant to  the regulations in  Part 2E 
of this chapter. Because the Atomic 
Yuergy Commission has issued a sub 

itantiai nwtlber of access Permi&, $Ia 

)ecause interested persons ~ 

dverselS affected, the Commissioli BGt b. I, 
’onnd that  .good cause exists wbv 

?ffective without the haft, 
leriod of notice. 

Pursuant to the Administrative f,t 

rediire Act, Public Lam 404, < !d Sess., the following rules - 
ished as a document subject to 
;ion, to be effective upon publi 
he Federal Register. 

See. 
)5.l Purpose. 
35.2 Scope. 
$5.3 Definitions. 
j5.4 Communications. 
35.5 

95.6 Specific trnkers. 
35.7 Interpretations. 

UI 

vgulntions in this part should be * r t  

Q :, 

& 

QENERAL PROV16IOW8 

Submission of procedures by IIp- 

cess permit holder. 

95.21 

05.22 
95.23 
95.24 

05.25 

95.31 
95.33 

05.33 

95.34 

95.35 
95.36 
95.37 

05.38 

95.39 

95.40 
95.41 

PHYSICAL BECUmTy 

Protection of Restricted hb 

Protection while in  use. 
Establishment of security 
Special kinds of classifid m7 

Protective personnel. 

storage. 

terial. 

COXTROL OF I S M ) B ~ ~ A T I ~ S  

Access to Restricted Dam. 
Classification and p r e ~ r ~ ~ ~  

External transmission of &m+ 

Accountability for Secret I h w  

Authority to  reproduce. 
Changes in classification. 
Destruction of d ~ ~ ~ e ~ ~  E 

material containing RestrtsM 
Data. 

Suspension or revocation of Y- 

curity clearance. 
Expiration, suspension e 

cation of access permits. 
Termination of eKtlPlo.~ent 
Continued applicabilitS of tb 

regulations in this part 

documents. 

ments and material. 

ments. 

QENEBAL 

Act of 1954 (6s StZ 
oendments there 
(b) Wommissic 

merm Commissic 
representatir 

( c )  Wocument’ 
corded informat 
pbpical form or  c 

(a) “L clearanc 
clearance granted 
for access t o  Co 
Mta ; 

(e) “Permittee” 
awes8 permit is 

regulations in Par 
( f )  ccPerson” ml 

nal, corporation, I 
d a t i o n ,  trust, est 
Mtut ion ,  group, 
&her than the Co 
er any political si  
wlitical entity wit 
a t i ts ;  and (2) 
representative, agt 
hegoing ; 

(g) “Q clearanc 
h r a n c e  granted 
for access to  sec 
ldential Res trictec 

(h) “Restricted 
f t a ~  concerning ( 
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m y :  gg95.1 to 95.44 issued 
p, 68 Stat. 948, 42 

QEAERAL PBOTIEIO1JS 

Pzwpose. The regulations in 
establish requirements for the 

ding of Secret and Confidential 
This part does not 

to Top Secret Restricted Data. 
52 scope. The regulations in 

all persons who re- 
stricted Data under 

ermit issued pursuant to the 

Definitions. As used in this 

61Act” means the Atomic Energy 
; of 1954 (68 Stat. 910), including any 
ggendments thereto ; 
(b) 6‘Commission” means the Atomic 

yrm Commission or its duly author- 
led representatives ; 

“Document” means any piece of 
ed information regardless of its 
a1 form or characteristics ; 
“L clearance” means a security 

granted by the Commission 
access to Confidential Restricted 

ermittee” means the holder of 
ss permit issued pursuant to the 

lations in Part 25 of this chapter. 
‘Person” means (1) any individ- 

, corporation, partnership, flrm, as- 
n, trust, estate, public or private 

Istitntion, group, Gorernment agencj 
r than the Commission, any State 

any political subdirision of. or an1 
a1 entity within a State, or other 
; and (2) any legal successor. 

ons in  Part 25 of this chapter. 

Y 

ted Data ia 

Ice. 
rtion. 
cumerits OF 
g R e s t ~ f c t d  

ntatire, agent or agency of thc 
tegoing ; 

ion Qt rero. 
:mits. 
ios-ment- 
ility of 
; part- 

k) “Q clearance” means a security 
$ranee granted by the Commission 

access to Secret as well as Con 
b l  Restricted Data ; 

h)  “Restricted Data” means a11 
concerning (1) design, manufac. 

L 

:ure or utilization of atomic weapons ; 
(2)  the production of special nuclear 
naterial; or (3) the use of special nu- 
:Iem material in the production of en- 
xgy, but shall not include data de- 
:lassified or remcred from the Re- 
stricted Data category pursuant to 
section 142 of the act : 

(i) “Security area” means a physi- 
:ally defined space, access to which is 
subject to security restrictions and 
zontrol ; 

(j)  “United States”, when used in tt 
geographical sense, includes all Terri- 
tories and possessions of the Cnited 
States, the Canal Zone and Puerto Rico. 

8 05.4 Communications. All commu- 
nications concerning the regulations in 
this part should be addressed to the 
iJ. S. Atomic Energy Commission, 1901 
Constitution Avenue. NW., Washington 
25, D. C., Attention : Division of Civilian 
Application. 

B 95.5 submission of procedure8 ,by 
acces8 permit holder. No permittee 
shall receive documents or material 
containing Restricted Data until be 
shall ha-ie submitted to the Commission 
a written statement of his procedures 
€or the safeguarding of Restricted Data 
RRd for the secnrity education of his 
employees and the Commission shall 
haye determined and informed the per- 
mittee that his procedures for the safe- 
guarding of Restricted Data are in com- 
pliance with the regulations in this part 
and that his procedures for the security 
education of his employees are designed 
to assure that all his employees who 
will have access to Restricted Data are 
informed about and understand the 
regulations in this part. 

I95.6 Specific zoaivers. The Com- 
mission may, upon application of any 
interested party, grant such waivers 
from the requirements of this part as it 
determines are authorized by law and 
will not constitute an  undue risk to the 
common defense and security. 

8 95.7 Interpretations. Except as 
specifically authorized by the Commis- 
sion in writing, no interpretation of the 
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meaning of the regulations in this part 
by any officer or employee of the Corn- 
mission other than a written interpreta- 
tion b r  the General Counsel will be 
recognized to be binding upon the 
Commission. 

PHYSICAL SECWfTY 

$95.21 Protection of Restricted Data 
in storage. (a) Persons who possess 
Restricted Data pursuant to an Access 
Permit shall store Secret and Confi- 
dential documents and material when 
not in use in accordance with one of the 
following methods : 

(1) In  a locked vault. safe, or safe- 
type steel file cahinet having a 3-posi- 
tion rlinl-type conihinntion 1nc.k : nr 

( 2 )  In  a dual key, Bank Safety De- 
posit Box; or 
(3) In a steel file cabinet secured bg 

a steel lock har  and a 3-position dial. 
type chnnpeable cornhination padlock 
from which the manufacturer’s identi- 
firstion number (if any) has been ob 
literated ; or 

(4) In  a locked steel file cabinel 
when located in a security area eshb 
lished under f 95.23 or when the cabinel 
or the place in which the cabinet is lo 
cated is under Commission approvet 
automatic alarm protection. 

(h) Changes of combination : Each 
permittea shall change the combina. 
tions on lock of his safekeeping equip 
ment whenerer such equipment is placed 
in use, whenever an  individual knowing 
the combination leaves his employ, 01 

whenerer the combination has  been suh 
jected to compromise, and in any even 
a t  least once a year. Permittees shal 
classify records of combinations nc 
lower than the highest classiflcation o 
the documents and material authorizec 
for storage in the safekeeping equip 
ment concerned. 

$ 95.22 Protectiota while in tise. Whil 
in use, documents and material contain 
ing Restricted Data shall be under th 
direct control of a n  appropriatel: 
cleared indkidual and  the  Restrictec 
Data shall be capable of being remove1 
from sight immediately. 

(5) DnI-ing workine honm 
’anw shall be controlled by 

~~~ wiately cleared individual ma 
2ac.h unlocked entrance. 

(3) During non-working honm 
mittance shall be controlled br Dm:s, 
tive personnel on patrol, with protw!!.,, 
personnel posted at unlocked entrnny5 
o r  by such automatic alnrrn system sE 

the Commission may approve. 
(4) Each individual anthoriA te e 

ter a security area shall be issued 4- 
tinctive badge or pass when the B- 
of employees assigned to the a r n  P: 
ceeds thirty. 

3 95.24 Special kinds of € ~ ~ € ~ ~ ~  

material. When the Restrict4 1hb 
contained in  material is not awtytrb 
able by observation or examinatin€ a: 
the place where the material ict Iream 
and when the material is not mctg 
removable because of size, weight r a b  
activity, or similar factors, the 
mission may authorize the  per^^^^ b 
provide such lesser protection tbnti b 
otherwise required by $ 3  95.21 to D X Z  
inclusive, as the Commission detrmk- 
to be commensurate with the d i f B d @  
of removing the material. 

8 95.25 protective ~ e r ~ ~ ~ ~ ~ ~ .  WWS= 

erer  protective personnel are raui:d 
by $95.23, such protective P W ~  
shall : 

( a )  Possess an ‘*L” clearan@ If 
Restricted Data being P r ~ ~  
classified confidential or a “Q” 

i- 

,@ran= 
(Dl In  additioi 

$e i 
secret Rest 

Jt any indiridua 
to such Res 

$@ bas determined tt 

prfOrmance of f 

,03 other permitt 
,actor to have a 

such permil 
lo@orized by hi6 
@nt to his CO 
wipe access to 1 
d c u l a r  categoi 

(c) Inquiries 
luce status of ind 
+f access permits 
&e Commission o 
geem permit. 

895.32 CEaasit 
fion of documen4 
Bestricted Data 
Pated by any  pers 
iations in this  pal 
mrdance  with g 
bmmission. 

fb) Classificat 
W e n t .  Each 
htricted Data 
&ret or Confide 

content. 

m s e  authorizec 
ffnssification of 
~ p i c u o u s i y  ma 
‘P and bottom oj 

to  such R 

&lTOlVed. 

(e) Clamiflcd : 
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ith side-arms of no 

tricted data. (a’ 
sion may author 

person subject to the regulation! 
part who possesses Restrictec 
all permit any individual tc 

to Confidential Restrictec 
Unless such individual has an “L’ 

ecret Restrictec 
unless such individual has a “Q’ 

pses Secret Restricted Data, shall per 
any individual in his employ to hart 

to such Restricted Data unless ht 
termined that the employee needr 
to such Restricted Data in thc 

e of his duties; or permi 
ermittee or Commission con 

permittee or contractor i! 
by his access permit or pur 

o his Commission contract t c  
e access to Restricted Data in thc 

cdar categories and classification! 

(e) Inquiries concerning the clear. 
,restatus of individuals and the scope 

ess permits may be addressed t c  
mmission office administering the 

2 Classification and preparcc 
f documents- ( a )  Classillcation, 
ted Data which may be origi- 

by any person subject to the regu. 
part shall be classified in 

ith guides furnished by the 

ation consistent w i t h  
t. Each document containing 

ta shall be classified 
or Confidential according to its 

marking. Unless oth- 
authorized below, the assigned 

ion of a document shall be 
sly marked or stamped at the 

Qd bottom of each page and on the 

Ae area e... 

f ,.lasrific4 
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front cover, if any; and the document 
shall bear the following additional 
markings on the first page and on the 
front cover : 

RESTBICTED DATA 

This document contains Restricted 
Data as defined in the  Atomic Energy 
Act of 1954. The information relates to 
the civilian applications of atomic en- 
ergy. Its transmittal or the disclosure 
of its contents in any manner to an 
unauthorized person is prohibited. 

(a) Docurncntation. (1) All Secret 
documents shall bear on the first page 
a properly completed documentation 
stamp such as the following: 

This document consists of ___ pages. 
Copy No. _____ of Series _____. 

(2) The series designation shall be a 
capital letter beginning with the letter 
“A” designating the original set of 
copies prepared. Each subsequent set 
of copies of the same documents shall he 
identified by the succeeding letter of the 
alphabet. 

(e) Letter of transmittal. A letter 
transmitting Restricted Data shall be 
marked with a classiEcation at least as 
high as its highest classified enclosure. 
When the contents of the letter of tranr+ 
mittal warrant lower classification or 
require no classification, a stamp or 
marking such as the following shall be 
used on the letter: 

When separated from enclosures 
handle this document as - -______-. 

(f ) Pemnanentlg fastened documents. 
Classified books or pamphlets the pages 
of which are permanently and securely 
eastened together shall be conspicuously 
marked or stamped with the assigned 
zlassification at the top and bottom on 
the outside front cover, on the title page, 
on the front page and on the inside and 
mtside of the back corer. The addi- 
tional markings referred to in para- 
zaph  c of this section shall be placed 
>n the flrst page and on the front cover. 

( g 1 Phgsioa llql connected documents. 
rhe classification of a me or group of 
3hysically connected documents shall 
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be a t  least as high as that of the most 
highly classified document therein. It 
shall bear only one over-all classifica- 
tion, although pages, paragraphs, sec- 
tions, or components thereof may bear 
different classifications. Each docu- 
ment seixtrated from the file or g o u p  
shall be handled in accordance with its 
individual classification. 

/ h )  Attachment of securitg marking$. 
Documents which do not lend thsm- 
selves to marking or stamping shall 
have securely affixed or attached a tgg, 
sticker, o r  similar device bearing the 
appropriate security markings. 

5 95.33 External transmission of doc. 
uments and materia&( a )  Restriction8 
( 1 )  Documents and material containing 
Restricted Data shall be transmitted 
only to persons who are appropriate12 
cleared and otherwise eligible for access 
under the requirements of 595.31. 

(2) In addition such documents anc 
material shall be transmitted only ti 
persons who possess facilities for theii 
physical security consistent with thi: 
part. Any person subject to  the r e m  
lation in this part who transmits sucl 
documents or material shall be deemec 
to have fulfilled his obligations unde 
this subparagraph by securing a writtei 
certification from the prospective re 
cfpient that such recipient possesse 
facilities for its physical security con 
sistent with this part. 

(3) Documents and material contair! 
ing Restricted Data shall not be e3 
ported from the United States withoa 
prior authorization of the Commissior 

(b)  Preparation of docanamts. Doc 
uments containing Restricted Dat 
shall be prepared for transmission out- 
side an indiridual installation in ac- 
cordance with the following : 

(1) They shall be enclosed in two 
sealed opaque envelopes or wrappers. 

(2) The inner enrelope or wrapper 
shall be addressed in the ordinary man- 
ner and sealed with tape, the appropri- 
ate classification shall be placed on both 
sides of the envelope and the additional 

atement 

3894 
I 
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to check the seals en route to 
destination, or in planeload lots 
the bill of lading requires the 
to  maintain continuous surreil- .,pi b-- of the cargo until delirery to the 

Q man- ;,&Pee* 
Confidential material of less than 

n%i,, - ,rload, ‘ii) .truckload, or planeload lots 
be shipped by regular commercial 

~ 2 when the container and its con- 

’IrrQper '$rice 

‘ein Q&- pnf 
;,] I *-- 

t?D 

a,cb container is locked and sealed. 
ts weigh more than 500 pounds and -13es &hr 

* w e  rA 
Transmission b y  cryptogra.phic 

te dsra- Cryptographic systems shall 
te =Ti& 9t be used for the transmission of Re- 
’r wMz&- Data unless approred by the 

e9534 Accountability for  secrei 
* %€&% ments. Each permittee possessing 

ents containing Secret Restricted 
ared €m shall establish a document ac- 

ty procedure and shall main- 
ds to show the disposition of 

such documents which have been in 

tip (e) 

-mt 

in8hlfat 
llowiqg 
so pa&- 
*terisU= custody at any time. 

395.35 Authority to reproduce. 
ing in this part shall be deemed t o  
it any person possessing docu. 
containing Restricted Data from 
wing any Confidential docu- 

s, or any Secret documents orig- 
by him. He shall not reproduce 
her documents containing Secret 

Aricted Data without prior author- 
rtion from the Commission or from 
2 originator of the document. 

Changes in classification. 
ts containing Restricted Data 

not be don’ngraded to R lower clas- 
fation or declassified except as au- 
3rized by the Commission. Requests 

downgrading o r  declassification 
ull be submitted to: U. S. Atomic 
i e r g  Commission, Washington 25, 

. Attention: Division of Classifi- 
n. If the Commission approves a 
e of classification or declassifica- 
the prerious classification mark- 

hall be cancelled and the following 
Jtement, properly completed, shall be 

ss ptatw- 

=sing a p  
$nee w b  
h@Titf 

and XU%- 

3nt of the 
g-agltfi i 11 

m35 is2 

~~~~~~~~~ 

tlnirL-F; Q~~ 
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-_ 

placed on the first page of the docu- 
ment : 

ClassifIcation cancelled (or changed 
to) _______-_-__-____-__ by authority 

(Insert appropriate 
classification ) 

of ____--_________--__-_____ 
(Person authorizing change 

in classification) 
by _____--_---_---_--__---_---------. 

(Signature of person making change 
and date thereof) 

Any person making a change in class*- 
cations or receiving notice of such a 
change shall forward notice of the 
change in classification to  holders of all 
copies as shown on his records. 
$96.37 Destruction of documertts or 

material containiptg Restricted Data. 
(a) Documents containing Restricted 
Data may be destroyed only by shred- 
ing and burning, pulping or by any 
other method that assures complete de- 
struction of the information. If the doc- 
ument contains Secret Restricted Data, 
a permanent record of the subject, title, 
or report number of the document, its 
date of preparation, its series designa- 
tion and copy number, and the date of 
destruction shall lx signed by the per- 
son authorizing the destruction of the 
document and shall be maintained in 
the office of the  last custodian. 

(b) Restricted Data contained in 
material, other than documents, may be 
destroyed only by a method that assures 
complete obliteration, removal, or de- 
struction of the Restricted Data. 

0 96.38 Suspension or revocation of 
security clearance. In any case where 
the security clearance of a n  individual 
subject to the regulations in this part is 
suspended or revoked in accordance 
with the procedures set forth in Part 4 
of this chapter, such individual shall, 
upon due notice from the Commission 
of such suspension or revocation and d e  
mand by the Commission, delirer to the 
Commission anF and all documents or 
materials in his possession containing 
Restricted Data for safekeeping and 



proper, 
5 95.39 Expiration, SUSP~SioSC OF- 

revocation of ucce~s permits. (a) Upon- 
expiration of an  access permit, the per- 
son to whom such permit had Men k- 
sued may, except as provided in para- 
graph (b) of this section, (1) deliver 
all documents or materials in his pos- 
session containing Restricted Data to 
the Commission or to a person author- 
ized to  receive them ; (2) destroy them ; 
or (3) retain them in his possession. 

(b)  In  any case where an access per- 
mit  has expired or has been suspended 
or revoked and the Commission has 
determined that further possession bJ 
the former access permit holder of doc 
uments or materials containing R e  
stricted Data would endanger the corn 
mon defense and security, such forme1 
access permit bolder shall, upon dur 
notice from the Commission of such 
expiration, suspension, or revocation 
and of such determination, deliver t c  
the Commission any and  all documenh 
or materials in  his possession contain 
ing Restricted Data for safekeeping and 
such further disposition as the Commis 
sion determines to be just  and proper 

5 95.40 Termination of emptogment 
Each permittee shall furnish prompt11 
to the Commission written notificatioi 
of the termination of employment o 
each individual who possesses a secu 
ri ty clearance under his permit. Up01 
such notification the Commission ma: 
(a)  terminate the indiridual's securit: 
clearance, or (b )  transfer the individ 
ual's security clearance to  the nev 
employer of the individual to  allow con 
tinued access to Restricted Data wher 
authorized pursuant to  Commissio 
regulations. 

8 95.41 Continued applicabilitg o 
the regulations in this part. The eqi  
ration, suspension, revocation or othe 
termination of a security clearance o 
access permit shall not relieve any pel 
son from compliance with the regula 
tions in this part. 
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such further disposition as the corn- 
mission determines to be jus t  and report PromPtly to the c~~~~~~~~~ 

5 95.42 Rmorts. Permittees kbtl 

sses of documents or 
linin:: Restricted Data. 

I 

9 95.44 ~iOZation8. An  in^^^^^ 
ther court order may be o ~ ~ ~ *  ~ 

tibiting any violation of any - If the act  or any regulation or 
s u e d  thereunder. AYQ ~~ 

of 
Pilfully riolates any provision 
ict of any regulation or order 
hereunder may be guilty of 

Duni8bt.d 
md, upon conviction, may be 
by fine o r  imprisonment or ha, LI 
wovided by law. 

e 

NOTE : The record keeping and %- 
ng requirements contained hemin hB 
Een approved by the Burmu Qt 

3eports Act of 1942. 

3udget in accordance with the pa- ~ 

R. W. b g ,  
Acting General h f a ~ u e r .  

?-T ~~O-UNCLASSIFIED ~m~~~~ 
FOREIGN ATOMIC ENERGY ~ B w u u ~  
The regulations in this part imm 

rate a general authorization m& 
:he Commission under section 57 I 4) 
(€3) of the Atomic Energy bet of 
(68 Stat. 919) : establish reporthg R- 
quirements applicable to persons w b  
engage in certain unclassified nctirltim 
in foreign atomic energy programs ; a& 
establish procedures governing ~~ 

tions for  specific authorization@ 
gage directly or indirectly in  t-k 
duction of special nuclear mt 
outside of the United S t a b .  
of the general authorization WaF P* 
[ished in  the Federal Register on &t* 

Mr 5,1955 (20 F. R. 7399) - 
included a statement that the 
sion would soon prornuigate r ~ r ~ ' ~  
incorporating the authorization Raci 

that snch regulations Would indudc 

w. 
jgi.1 purpose. 
;g)S scope. 
r l ~ . 3  Definitior 
110.4 Communi 
110.5 Interpret 
110.6 Authoriz: 
~ 0 . 7  General11 
~0.8 Applicatit 

ization. 
g@.g Contents 
~0.10 Reports. 
~ 0 . 1 1  Additionr 
IiO.12 Enforcem 
110.13 Effective 

BWTHOFSTY : $8 
mder sec. 51, 68 

110.11 issued und 
mt;O, 42 u. s. c. 2: 



REGULATIONS 

requiring persons who have en- 
in certain activities pursuant to  
aorization to submit a report to 
mmission concerning such activ- 

The regulations published below 
a period of 30 days for  all per- 

mho have preYiously engaged in 
activities to submit the required 

In light of these considera- 
the Atomic Energy Commission 

.found that  the customary general 

rts. 

iianugrr. 

e of proposed rule making and pub- 
rMedure thereon are unnecessary 

ould be contrary to the public in- 
?re st; and that good cause exists why 

regulations in this part should be 
de effective without the customary Y 

rsuant to the Administrative Pro- 
Act, Public Law 404, 79th Con- 
2d Session, the following rules 

hed as a document subject to 

Communications. 

.6 Authorization requirement. 

.I Generally authorized activities. 

.S Application for  specific author- 

20.9 Contents of application. 
io10 Reports. 

Additional information. 
12 Enforcement. 
3 Effective date. 

OTHORI‘IT : Bg110.1 to 110.13 issued 
sec. 57, 68 Stat. 932, 42 U. S. C. 

and sec. 161,6S Stat. 948,42 U. S. C. 
1. for the purposes of sec. 223, 68 

in the p m  
mntrrial 

=%958,42 U. S .  C. 2273, 5 s  110.10 and 
3.11 issued under sec. 161 p., 68 Stat, 

tes. 5t‘r.a- ‘t42 u. s. c. 2201. 

1110.1 Purpose. The regulations in  
rt incorporate a general authori- 
made by the Commission under 

i a  (3) ( 1 3 )  of the Atomic En- 
of 1954 (68 Stat. 919) : estab- 

reporting requirements applicable 
Wrsons who engage in  certain un- 

247 
2lassified activities in foreign atomic 
3nergy programs ; and establish proce- 
jures governing applications for specific 
iuthorizations to  engage directly or 
indirectly in the production of special 
nuclear material outside the United 
5 t a  tes. 

g 110.2 Scope. The regulations in 
this part  apply to all persons within or 
under the jurisdiction of the United 
States. 

$110.3 Definitions. As used in this 
part : 

(a )  “Act” means the Atomic Energy 
Act of 1954 (68 Stat. 919) including 
any amendments thereto. 

(b)  “Agreement for  cooperation” 
means a n  agreement for cooperation 
wi th  any nation or regional defense 
organization pursuant to section 123 of 
the act. 

(e) “Atomic weapon” means any de- 
vice utilizing atomic energy, exclusive 
of the means for  transporting or pro- 
pelling the device (where such means 
is a separate and di-i-isible part of the 
device), the principal purpose of which 
is for  use as, or for development of, 
a weapon, or  weapon prototype, or a 
weapon test device. 

(d) “Commission” means the Atomic 
Energy Commission or its duly author- 
ized representatives. 

(e) “Defense information” means 
anF information in any categorr deter- 
mined by any Gorernment agency au- 
thorized to  classify information, as be- 
ing information respecting, relating to, 
or  affecting the national defense, 

( f )  “Nuclear reactor” means a n  ap- 
paratus, other than a n  atomic weapon, 
designed or used to  sustain nuclear fis- 
sion in a self-supporting chain reaction. 

(g) “Person” means (I) any indirid- 
ual, corporation, partnership, firm, as- 
sociation, trust, estate, public or 
private institution, group, Government 
agency other than the Commission, any 
State  or any political subdivision of, 
or any political entity within a State; 
and (3) any legal successor, representa- 
tive, agent or agency of the foregoing. 
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(h )  
means 
ration, 

“Research and 
(1 ) theoretical 
or experimentat 
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extension of inrestigative facilities and 
theories of a scientifk or technical na- 
ture into practical application for ex- 
perimental and demonstration purposes, 
including the experimental production 
and testing of motors, devices, equip 
ment, materials, and processes. 

( i )  “Restricted data” means all data 
concerning (1) design, manufacturing 
or utilization of atomic weapons; (2) 
the production of special nuclear mate- 
rial; or (3) the use of special nuclear 
material in the production of energy, 
but shall not include any data declassi- 
fied or removed from the restricted data 
category pursuant to section 142 of the 
act. 

(j) “Source of material” meam 
source material as defined in the rem 
lations contained in part 40 of thie 
chapter. 

(k) “Special , nuclear material’ 
means special nuclear material as d e  
fined in  the regulations contained ir 
Part 70 of this chapter. 

(1) “United States”, when used in E 
geographical sense, includes all terri 
tories and possessions of the Unitec 
States, the Canal Zone and Puerto Rico 

5 110.4 Communications. All com 
munications concerning the regulation: 
in this part should be addressed to thi 
United States Atomic Energy Commis 
sion, Washington 25, D. C., Attention 
DiTision of Civilian Application. 

g 110.5 Interpretations. Except a 
specifically authorized by the CommiE 
sion in writing no interpretation of th 
meaning of the regulations in this par 
by any officer or employee of the Con! 
mission other than B written intei 
pretation by the General Counsel mi: 
be recognized to be binding upon th 
Commission. 

0 110.6 Authorixation requiremen 
Section 57 a. (3) of the act provide 
that it shall he unlawful for any perso 

(2) A complet 
(2)  Does not involve the commnni. ticity for which ( 

ban is requested, 
p &e country or 

detailed descr 
project to which : 

It,) If the ap 

tion, it shall be I 
ner that all rest 
dPfense informatj 
&e unclassified ! 

( c )  Informatic 
ations, statemen 
filed by the app 
mission may be - 

@e, provided th  
k clear and spec 

!ation of Restricted Data or other 
;sed defense information ; and 

(3) Is not in riolation of other mb 
.isions of law ; 
w i l l  not be inimical to the i n t e r n  e 
:he United States and is a u t h o ~ w  
)Y the Atomic E n e r a  Commission. 

(b) Nothing contained in parrweih 
(a)  of this section shall relieve anF km- 
son from compliance with other F~QI-L 

;ions of law or regulation, ~~~~~ 

rules, regulations or orders relating w 
the export of production or u~~~~~ 
€acilities, o r  source, special nucl@rr. IW 
byproduct materials, pursuant to tbp 
Atomic Energy Act of 1954 ; the ExpM 
Control Act of 1949, as amended: tke 
Mutual Security Act of 19%; or 
law. 

fhorization. Any person WhQ PrW* 
to engage directly or indirectly in  ta 
production of special nuclear mte* 
outside of the United States maF rM* 
unlese pUCh proposed actirirf is @.‘*nr 

.rric.ted diita or ( 

5 110.8 Application fur 

i 110.10 Rep0 
mrided in para 
&n, each persor 
activity specified 
rhiS section shall 
tBe commencemet 
Sit a report to t h  
%ion, Washin; 
!w: Dirision of 



REGOL 

ursuant to an agreement for coop 
or is authorized by 8 l l O . i ,  for  a 
authorization to  the Atomic 
Commission: Washington 25 

Attention: Dirision of Ciriliar 

information : .1 I a- 

'st Of tit, sing 
(1) The full name, address and titi. 

ip of the applicant. If  the appli. 
a corporation or other entity, it 

1 indicate the State where it vas 
*orated or organized, the location 

principal office, and shall fur. 
information known t o  the appli. 
concerning the control or  owner- 
if any, exercised over the appli- 

any alien, foreign corporation 
gn Government. Each appli- 

hall contain complete and  accu- 
sclosure with respect to the real 

rties in interest, 
A complete statement of the ac- 

hich Commission authoriza- 
requested, including designation 

ry or countries involved and  
iled description of the specific 
to which such activity relates. 

1 If the appliention contains re- 
ta or other defense informa- 
11 be prepared in  such man- 

that all restricted data and other 
e information are separated from 

2 unclassified information. 
IC) Information contained in appli- 
,ions, statements or  reports otherwise 
4 by the applicant with the Com- 

;e aer per= 
:her pfriir-f- 

in clud i n c: 
relating 1 0  
utilization 

'on may be incorporated by refer- 
provided tha t  each such reference 
r and specific. - 

0.10 Reports. ( a )  Except as 
ed in paragraph (c )  of this sec- 
each person who engages in  an  

Jib specified in paragraph (b)  of 
-'section shall within 30 days from 
ammencement of such activity sub- 
areport to  the Atomic Energy Com- 
U, Washington 25, D. C., Atten- 
Dirision of Civilian Xpplication. 

pcrifir Efm- 

iATIONS 

Each such repor 
following informa 

(1) The name, 

*t shall 
.tion: 
address 

contain the 

and citizen- 
ship of the person submitting the 
report : 

(2) The name, address and citizen- 
ship of the person or persons for whom 
such activities are performed ; 
(3) A description of the activity, in- 

cluding its locations. 
(b) Actirities t o  be reported : 
(1) The design, construction, o r  op- 

eration, outside the United States, of: 
{ i) A nuclear reactor : or 
( i i )  A facility for  the separation of 

isotopes of uranium or plutonium; or  
(iii) A facility for the chemical, phys- 

ical or metallurgical processing or fab- 
rication or alloying of special nuclear 
material; or 

(ir) A facility for  the production of 
heavy water, zirconium (hafnium-free 
o r  low-hafnium) , reactor-grade graph- 
ite, or  beryllium; or  

(2)  The  design or fabrication outside 
the United States, of any component 
part especially designed or fabricated 
€or a nuclear reactor or  other facility 
specified in subparagraph (1) of this 
paragraph ; or  

(3) The furnishing of designs, draw- 
ings, or  other technical data for use 
mtside the United States in  the con- 
struction or operation of a facility 
specified in subparagraph (1) of this 
?aragraph or in  the fabrication of a 
iomponent part specified in  subpara- 
Taph (2) of this paragraph; or  

(4) The separation, outside of the 
United States, of isotopes of uranium or 
Autonium; or  

( 5 )  The production, outside of the 
2nited States, of heayy water, zirco- 
tium (hafnium-free or low-hafnium) , 
-eactor-grade graphite, or beryllium ; or 

(6) The chemical, physical or metal- 
urgical processing or  fabrication or 
illoying. outside of the United States, 
If special nuclear material. 
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(c )  The reporting requirements of 

this section shall not apply to : 
(1) Any activity consisting only of 

(i j the communication of information 
generally available to the public in pub- 
lished form ; or ( i i )  financial assist- 
ance; or (iii) the transmittal of infor- 
mation relating only to conceptual de- 
sign or performance characteristics of 
nuclear reactors or facilities; or (iv) 
the comparative eTaluation of types of 
reactors of facilities ; or (v)  any com- 
bination of the foregoing. 
(2) Any person to the extent tha t  

such person engages in activity author- 
ized by $110.7 as the employee of a per- 
son required to submit a report pursu- 
an t  t o  paragraph (a)  of this section. 
(3) Any activity specifically author- 

ized by the Commission. 
110.11 Additional information. 

The Commission may at any time re 
quire any person who engages in  activ- 
ity specified in g 110.10 to submit addi- 
tional information with respect to  such 
activity. 

5 110.12 Violations. An injunction 
or other court order may be obtained 
prohibiting any violation of any provi. 
sion of the act or any regulation or or. 
der issued thereunder. Any person whc 
wilfully Tiolates any provision of thr 
act  or any regulation or order issued 
thereunder may be guilty of a crimt 
and, upon conriction, may be punish& 
by fine or imprisonment or both, as pro 
rided by law. 

8 110.13 Erectice date. The regu 
lations in this par t  are effective upor 
publication in the FEDERAL REGISTEB 
except tha t  persons who engaged prio: 
to such publication in actirities fo, 
which reports are required by $110.11 
shall not be required to submit such re 
ports to  the Commission until 30 day: 
after such publication. 

KOTE : The reporting requirement 
contained herein have been approrec 
bs The Bureau of the Budget in accord 

BANDOIVMENT OF P m o ~ m  
The following rule is Published 86 ~ 

lmendment to the I’riorities Regulation 

ramPh 
ind is to be added as a new pa 
d )  to  $130.33. I n  aCCordanc.e 

rote- 
iection 4 of the Administyati\.e p 
lures Act, Public Law 404, 79th tong, 
!d Sess., the rules shall be effectire 3rf 
lays after the date of Publication. 

8 130.33 Abandonment of priotit, 
I * *  

(d)  Property on which a Prioritf 
ias been abandoned shall be offered & 
,he sales agency to the priority cia& 
f any, to which propery of the same 
:ype will, subsequent to such abandna. 
nent, be offered : provided that when 
genior occupant of a government-owned 
luplex house abandons his senior oca- 
pant’s priority, the property in question 
shall be first offered to the junior ofea. 
pant of such house if he has not ex-. 
?is& a priority to  purchase a n o h  
house hereunder. If all such priori@ 
rights have expired or lapsed, mcfi 
property shall be disposed of as prs 
Fided in section 53 (b) ,  (c) and (dl  
of the act. 
(Secs. 42, 111, 115, 69 Stat. 475. as31 

Dated at Washington, D. C., this XktB 
day of April 1956. 

K. E. FIELDG, 
General Afanagef-. 

ACCEBE PERMIT8 

EXTEXSIOX OF TEEM OF 

1. Pursuant to the provisions of 
Atomic Energy Act of 19M (68 
gig), each access permit issued bF 
Atomic EnergS. Commission and d a d  



May 16, 1955 and February 3, 
inclusive, is hereby amended by 

ding the term of the permit to the 
rears  af ter  the date of the 

holder of a n  aeCeSS permit 
by this amendment who desires 
it to terminate at a n  earlier 
an that provided for in this 

amendment should submit a request 
therefor to the Atomic Ener-9 Commis- 
sion, 1901 Constitution Avenue sly., 
Washington 25, D. c., Attention, Di-ii- 
sion of Civilian Application. 

Dated at JTashington, D. c. this 5th 
Of 1956. 

K. E. FIELDS, 
GTeneraE Manager. 
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STATEJEEKTS ISWED BY WHITE HOUSE: ON A ~ m c ~ ~ ~ ~  
OF T~TRAXTC~IE 835, FEBRUART 22, 1956 

Statement by the President 

Mankind’s hopes rtnd aspirations for Peace and greater \rell-beh 
link& to the world’s progress in developing the peaceful uses of at 
The program to further this development has adranced steadily in the ftaiit ~~ 

years. 
I am announcing today further steps by the United States toward th 

tion of peaceful power from the atom. 
At the recommendation of Chairman Leviis L. Strauss of the 

Energy Commission, in which the Departments Of State and Defense Cr,I,eUf, 

have determined, under Section 41b Of the Atomic Energy Act of 
~! substantial quantities of the special nuclear material uranium 235 

 off ~ 

designated for research and development Purposes and for fueling nuclear ~~~~~ 

reactors at home and abroad. This material will be available for 
we ~ lease under conditions prescribed by the United States Government. 

mission’s recommendations are based on extensive studies that hare 
~ progress since enactment of the Atomic Energy Act of 1954. 

The quantities of uranium 235 which will be made available for ~ i ~ € ~ ~ ~ ~ ~ ~  
over a period of years under this determination are : 

a. In the United States, through lease for all licensed civilian purposes, priw8 
pally for power reactors-20,000 kilograms. 

b, Outside the United States, through sale or lease for Peaceful purposes, prinri. 
pally power and research reactors-20,ooo kilograms. This is in addition k. 
the 200 kilograms already made available for research reactors abroad. 

It is not intended that nations which are presently producing uranium ~ 5 ,  
the Soviet Union and its satellites, shall share in this distribution. 

Distribution of special nuclear material will be subject to prudent 
against dbersion of the materials to non-peaceful purposes. 

The quantities of uranium 235 to be made available as a result of this 6 
termination will permit us to carry out our responsibilities in the derelopmen: e! 
atomic energy for the common defense and security of the United Stat- arrd 
for contributing to the peace and general welfare of the world. 

Significant actions are under way to create an international agent3 an& SB 

integrated community for Western Europe to develop peaceful uses of 
energy. The United States welcomes this progress and will cooperate af 
agencies when they come into existence. 

The special nuclear material to be made available will support the p t m  

nuclear power programs with a generating capacity of several millious of 
trical kilowatts. With this assurance, such programs may be unde*ken 
the next several years, in this country and abroad. 

more nuclear fuel will be required. The Atomic Energy COmmision bsa * 
formed rue that it will recommend that additional supplies be made arai1’& m 

s. 

ding beyond ou 

wnses issued under 

~ fifnranium 235 avail: 
a the coming year ( 

N o d  of years as nc 
prior to the Presid 

&le, within prudent 
&rest their own f a n  
rn technology of t h r  

We have carried 01 

ference on the Peace 
the United States pre 
mch data useful in 
muraged friendly 

arg security, z1 

“It is the hope a 
the consideratior 
and operation of 

Bed in the bilatei 

mer renctors, we h 

I 

As additional projects are undertaken by our industry and by other 

become necessary in the future. 

sed educational 
252 
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is action demonstrates the coniidence of the United States in the possibilities 
Tpioping nuclear power for ciTilian uses. It is an  earnest of our faith that 

atom can be made a powerful instrument for  the promotion of world peace. 

mnt 6y Lewis L. Strauss, Chaimnan, 27. AS. A f m - i c  EpzerLqy 
Cornmissimz 

The president’s action in authorizing the Atomic Energy Commission to make 
ilable 40,000 kilograms of uranium 235 for use here and abroad in the de- 

ent of nuclear power is the most important step toward peacefnl uses of 
energy since the passage of the Atomic Energ;p Act of 1954. 

ident’s action has two major aspects : 

authorizes the Atomic Energy Commission to provide sufficient uranium 
j to meet the estimated requirements of the private and public power groups 
the United States which, in the role of pioneers, have announced plans for 

e construction and operation of nuclear power plants. 
les the Commission to respond to the top-priority question concerning 

availability of nuclear fuel being asked by our friends abroad who wish 
egotiate agreements with the United States for assistance in developing 

are now embarking on programs of aid in nuclear power development, 
ing beyond our previous programs of support of atomic energy research 

ted States and abroad. Under these new programs we will provide 
235 to support nuclear power development during the life of the 
ued under our civilian applications program at home and the expected 

greed power reactor projects abroad using our fuel. The 40,000 kilograms 
235 available to domestic and foreign users will not all be distributed 

the coming year or in any other single year. It will be distributed over a 
od of years as needed, with smaller amounts in the early years. 

frior to the President’s action today, the United States offered to make avail- 
thin prudent security considerations, to friendly nations prepared to 

ir own funds in nuclear programs both access to and training in the 
ologs of theory, design, construction and operation of power reactors. 

ave carried out tha t  promise in several ways. A t  the International Con- 
on the Peaceful Uses of Atomic Energy held in Geneva in August 1955, 

States presented along with the valued contributions of other nations, 
useful in nuclear power research and development. We also have 

fluraged friendly nations to seek, under mutually acceptable standards of 
wary security, more precise data and assistance in the power reactor field. 
The research type of bilateral agreements for cooperation now in  effect with 
rations contain these words : 

“It is the hope and expectation that this initial agreement. . . . will lead to 
the consideration of further cooperation extending to the design, construction 

ral nations are presently negotiating with us for the type of agreement en- 

r training representatives of friendly nations in the new technology of 
eactors, we hare organized a special school at the Commission’s Argonne 
1 Laboratory from which 40 scientists and engineers already have been 

Wet1 and 30 more are nom attending classes. These 70 men come from 29 
It is planned to extend this training. Among other meann will be a 
educational and research institution in the Far East, 

spective nuclear power programs. 

d opera tion of power-producing reactors.” 

med in the bilateral research agreements. 
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In the present state of the nuclear art, countries with available wa 
supplies of coal and oil will, for some time to Come, find it more ecOnO 
and operate conventional power Plants. 

for lease to civilian users in the United States was based on estimates 
and futnre needs. These include the needs of existing licenses and pend' 
cations for licenses as well as proposals received by the Commission,. 
proposals under the Power Demonstration Reactor Program-which 
to lead to the filing of license applications during the current fiscal 
June 30,1956. 

Licenses may be issued for a varying period extending Up to 40 years, and 
of uranium 235 to licensees will be spread over the life of the licenses, 
.start-up of reactors and replacement of fuel as required in later years, 

The uranium 235 will be distributed under Provisions of Section 
Atomic Energy Act of 1954 and will be allocated to specific licensees only oll 
basis of a Commission determination of the licensee's need for the material 

manium 235 to be made available to other countries, as well as charges f 
or lease, will be announced in the near future. However, based on 
$25 per gram of contained uranium 235 for enriched uranium leased for rwM 
reactors, as announced by the U. S. Atomic Energy Commission a t  &e IatQ. 
tional Conference on the Peaceful Uses of Atomic E n e r a ,  the 40,000 kilograrnr 
of uranium 235 now made available for such sale or lease mould have 
one billion dollars. 

The authorization of 20,OOO kilograms of uranium 235 to be made nonuntic 

Only part of the special nuclear material will be distributed in any one 
~~~ 

- 

of ~ 

inhabited places 

mere is no reas( 
rdous fallout Wi  

The procedures which will govern the distribution of the 20,000 kilogram 

to be mored. Howe\ 
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Elaborate systems 
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other parts of the R 

stensive marine su 
ducted to measure r 
water and marine o 

More detailed infc 
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Tests will be cox 
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Pf l  
tection of the public health an( 

&et% ,,gdll~t of the nuclear tests which wil 
in the spring of 1956 at thr 9 &iD _:fletok Proving Ground. 

--incluai* ""'- pro is a primary consideration in thc 
Seem l&e; 
'ear ea& 

- ' One Sear. fsrious precautions have been take1 
ignificant radioactive fallou 

confines of the danger are2 
pacMc which was announced 01 

956. With the exception 0: 
sk Force facilities, there arc 

d places within the dangei 

ere is no reason to expect thai 
ous fallout will occur outside thc 
area, and it is highly unlikelj 

any inhabitants of atolls will haw 
. Howerer, complete plant 

een made for transportation oi 
abitants should such action havt 

systems have been estab 
o detect and measure radioactiv. 
the vicinity of the Proving 

, in the United States, and i n  
parts of the world. In  addition 
sire marine surveys will be con. 

to measure radioactivity in sea 
arine organisms. 

lore detailed information on health 
_d safety measures relating to t h e  
:t series follows : 

FALLOUT PREDICTIONS 

ests will be conducted only when 
forecast pattern of significant fall- 
is entirely within the danger area, 
hich there are no inhabitants. In 

xasting fallout patterns, scientists 
Jmake use of improved methods of 
kting and eraluating data which 
;e been developed as  a result of in- 

re study of the problem of pre- 
g faIlout in the ricinity of the 

Fallout predictions are dependent 
upon the accuracy of weather informa- 
tion. The weather reporting network 
which will be utilized for the 1956 tests 
will be larger than those in effect dur- 
ing any previous operation, Additional 
surface and upper air observing 8ta- 
tions have been established, and im- 
prored equipment and techniques have 
been developed to increase the altitude 
and improve the accuracy of weather 
observations. As a result, more com- 
plete and earlier weather information 
will be provided. 

Research has been conducted in the 
special field of tropical meteorology, 
and weather observers and forecasters 
have been instructed in the new 
methods of forecasting which have been 
developed as a result of these studies. 

Trained personnel have been organ- 
ized into a fallout prediction unit. 
They will utilize newly-developed fall- 
out computers, will assist in predicting 
fallout patterns by mechanizing most 
of the mathematical procedures in- 
rolved. Use of the computers is ex- 
pected to allow forecasts to be made 
much more rapidly than heretofore, so 
that the final decision to conduct or 
postpone a test can take last-minute 
Feather observations into account.' 
Models of the clouds produced by large- 

1 The fallout computer, desimed by the 
National Bureau of Standards, works in the 
€allowing way : 

Weather information and estimates of the 
diameter and height of the cloud and the 
distribution of radioactivity within the cloud 
ire fed into the computer by setting various 
Zials. One-twentieth second after the data 
IS set up, the machine visually displays a pre- 
'licted fallout pattern on the face of a tele- 
vision-like tube. The predicted radioactive 
ntensity at any point up to 250 miles or 
oore from ground zero is indicated by the 
rightness of the pattern at  the particular 
roint in question. 
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scale nuclear detonations have been de- 
veloped as a result of experience 
gained from the 1954 testing operations, 
and these also are expected to improve 
fallout predictions. 

With better weather information, 
more accurate cloud models, and faster 
procedures made possible by computing 
machines, the fallout prediction unit 
will be able to make much more rapid 
and accurate forecasts of fallout pat- 
terns than was possible two years ago, 
Tests will be conducted only when 
significant fallout is predicted entirelg 
within the danger area. 

ENERGY RELEASE OF 
DETONATIONS 

As announced on March 1, 1956, tht 
1956 tests will involve weapons gen 
erally smaller in yield than those tested 
during the 1954 series. The energ! 
release of the largest 1956 test is ex 
pected to be substantially below that 0: 

the maximum 1954 test. 

DANGER AREA 

The danger area is generally rectan 
gular in shape and comprises roughl: 
375,000 nautical square miles. It 
boundaries were announced on Marc1 
1, 1956. While slightly smaller thai 
the danger zone used in the latter par 
of the 1954 series, the area is man; 
times larger than the initial dange 
area used in 1934, and has been rc 
oriented slightly for increased safet3 
Outside of the test facilities, no ir 
habited atoll is within the area. 
All ships, aircraft and persons hav 

been cautioned to remain clear of th  
danger area by notices which hare bee 
given the widest possible distributio 
through United States and internr 
tional marine and aviation organizr 
tions. The Department of State ha 
notified all Diplomatic Missions i 
Washington of the extent of the are: 

After each detonation, air- ~~ 

rack the radioactive eland, t ~~ 

ion, aircraft using aerial mQwm* 
hquipment will survey pPnl 
outh and east of the P r o T b  
o detect any radioactivity a 
nasses and on the surface of me 

p--e 
-3 

quipped with radiation detect! 

-F 
neasuring instruments and tff 
*adios to enable them to commnnjat, 
with the central Task Force Radarr 
Iffice, will be stationed on the nmrb 
nhabited atolls to the east a d  
If the  Proving Ground, and at w=?& 
itations of the weather repa- 
ivork. I n  the unlikelF event 
aificant fallout in an inhabited 
the monitors mould warn the I- 
tants and advise and assist them & 
taking safety measures. The monitair 
~ 1 ~ 0  will train Marshallese medlcmi 
practitioners and health aids in basic 
emergency measures. 

it 

am -%s 

Radiological safety 

EMERGENCY PLASI-IKG 

As a result of the r n o ~ t o ~ ~  
cedures described above, the Task 
will have warning should an nnesperteB 
wind shift carry the cloud toward an 
inhabited area, and also trill receltc 
information by radio on the fer& d 
radioactivity on the inhabited atdk  

b 
need to move any of the inhabitsmm U 
any time during the test series. HOW- 
ever, as a precaution, complete P ~ M  

have been prepared for t r ~ ~  
persons from populated awl& * 
event that such action were C~~~ 

adrisable. 

It is not expected that there 

Ol,tside of the te 
ations are not ex1 

,refon eels of radioactirit 
le would be haza 
g!' nr to persons e ]$e v -  POQerer, an  extensi 

,pg.nents of radi 
sea 'lea;ater and in marir 

beSeginning about Jun 
vessel will work 

qa0' 
* test site, making 

14 degrees Nor 
IS par as fallout radi 

OntinuouS readings 
io the surface water - 
@ of a device whi 

and a detection inst 
the deck of the shi1 

@ 
on 

each 25 miles to 
water at the surfat 

of 25, 50, 75 and beloT 
personnel aboard t h  

&e tows for plankt 
g g d s m s  which tend 
adoactive materials 

will be caught, n 
saioactivity. 

a t e r  the series, wh 
tidty will have move 
from the test site, a sir 
be carried out as far 1 

ity can be detected. 
The Commission also 

tcontract with the Gt 
Foundation at Stanf 
under which scientists 
ples of water, plankton 
brates and fish in the 
Palau Islands. These 
Wt to the biological 1: 
W o r d  Works for an: 
In addition to then 

land and marine biolog 
be Conducted on Enimt 

S and in their lago$ 
, lagoon life, and 

atolls will be collect 

,,nducted. 

10 and 

detected. 
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IATION SURVEYS OF 
a, @ MARINE LIFE a 

ide of the testing 
tiom are not expected 
of radioactivity in 
would be hazardous 

SEA AND 

area, the 
to produce 
the ocean 
to marine 

ting food fish. 
e program of 

ments of radioactivity in the 
d in marine organisms will 

about June 10, a fast U. S. 
will work westward f ram 

est site, making sweeps between 
and 14 degrees Pu'orth latitude West 

llout radioactivity can be 

tinuous readings of radioactivity 
water will be taken by 

a device which pumps water 
detection instrument in a tank 
k of the ship. The ship will 
25 miles to take samples of 
at the surface and at depths 

0, 75 and below 100 meters. 
sonnel aboard the ship also will 
tows for plankton-tiny marine 
sms which tend to concentrate 
ctive materials in their tissues. 

ught, and analyzed for 

es, when test radioac- 
moved further away 

the test site, a similar survey will 
out as far  west as radioac- 

as entered into 
contract with the George Vanderbilt 

.hulation at Stanford University, 
der which scientists will collect sam- 

nkton, marine inverte- 
and fish in  the vicinity of the 
Islands. These samples will be 

o the biological laboratory at the 
rd Works for analyses. 
ddition to these investigations, 
d marine biological surveys will 

ducted on Eniwetok and Bikini 
and in their lagoons. Samples of 

r, lagoon life, and animal life on 
atolls will be collected and analyzed 

mitoring me- 
he  Task Form 
an anexpwtwl 
A d  toward aa 

will reefre 

bit& atom 

FALLOUT MOKITORING I N  
UNITED STATES 

The heavier particles fall out of the 
radioactive cloud at early times after 
a detonation, while their radioactivity 
is still high. Therefore, the highest 
levels of radioactivity occur over a 
local area downwind from the point 
of detonation. The area of significant 
fallout is expected to occur entirely 
within the uninhabited danger area sur- 
rounding the Eniwetok P r o v i n g 
Ground. 
As the radioactive cloud is trans- 

ported away from the point of detona- 
tion, it is widely dispersed by air 
currents and diluted by normal air. Its 
radioactivity also decreases rapidly be- 
cause of the normal process of radio- 
active decay.' By the time the cloud 
from an Eniwetok test has traveled 
eastward across the ocean, it will have 
become a dispersed, invisible air mass, 
which has lost much of its original 
radioactitity. 

As a result, the levels of radioactivity 
in the United States from the Eniwetok 
tests are expected to be low. Levels of 
10 or more times the normal back- 
ground may be reached in some local- 
ities at some times. However, these in- 
creases in background will be tempo- 
rary, and will result in exposure far 
below amounts which would affect the 
health of exposed persons. 

As it has in the past, the Commis- 
sion will conduct extensive radiological 
monitoring operations within the 
United States during the test series. 
These operations are not conducted in 
the expectation of possible hazard, but 
for scientiflc purposes and to keep the 
public informed on levels of radio- 
activity. 
~ 

Radioactive fallout consists of a mixture 
of radioisotopes, with varying half-lives. 
The mixture as a whole decreases in radio- 
activity in such a way that for every seven 
fold increase in age, the total radioactivity 
is decreased 10-fold. Thus, the radioactivity 
at  seven hours after the explosion is only 
onetenth that at one hour, and in 49 hours 
is one-hundredth. etc. 
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Two types of monitoring operations 
will be conducted within the United 
States. One will consist of a network 
of U. S. Weather Bureau stations, 
which collect fallout samples at selected 
locations throughout the nation. The 
collection method is simple. A sheet of 
film covered with a n  adhesive is ex- 
posed outdoors on a tray for 24 hours, 
and then is mailed to the Commission’s 
New Tork Health and Safety Labora- 
tory. There, the sample is reduced to 
ashes, and the ashes are monitored 
with sensitive laboratory instruments, 
Very minute amounts of radioactivity 
can be measured by this technique. 

During the 1956 series, the following 
Weather Bureau stations will makt 
fallout collections : 

Albuquerque, N. Mex. 
Atlanta, Qa. 
Billings, Mont. 
Binghamton, N. Y. 
Boise, Idaho 
Boston, Mass. 
Chicago, Ill. 
Cincinnati, Ohio 
Cleveland, Ohio 
Concord, N. EL 
Corpus Christi, Tex. 
Ijallas, Tex. 
Des Rloines, Iowa 
Detroit, Mich. 
Grand Junction, Colo. 
Hatteras, N. C. 
Jacksonville, Fla. 
Knoxville, Tenn. 
Las Vegas, Nev. 
Los Angeles, Calif. 
Louisville, m. 
Medford, Oreg. 
Memphis, Tenn. 
Niami, ma. 
Minneapolis, Minn. 
Sew Haren, Conn. 
Sew Orleans, La. 
Kew Tork (La Guardia), N. Y. 
Philadelphia, Pa. 
Pittsburgh, Pa. 
Rapid City, S. Dak. 
Rochester, N. Y. 
St. Louis, 310. 
Salt Lake City, Utah 

dioactiritY. The E 
” bx trained tel 

pDl’ health departmen‘ 
ties, fife and scientific ins 

itnring stations 
a*’’ Serdice network pl th  

e following cities: 
1 ‘berenee, &,lass. 
’a @rd, Conn. 

ed 

N- T- 
aetbeSd% &I& 
Gastonia, N. C. 
p n t a ,  Ga. 
D C  ksonville, Fla. 
sew Orleans, La. 
p s t i n ,  Tex. 
Berkeley, Calif. 

picbmond, Va-  
ws Angeles, Calif. 
portland, O w .  
Ol&hOma City, Okla 
Jefferson City, 310. 
ancinnati, Ohio 
IodianapOliS, Ind. 
Springfield, Ill. 
Des Moines, Iowa 
tansing, Nich. 
ginneapolis, Minn. 
MS Vegas, Xcv. 
Seattle, Wfi~h .  
Trenton, N. J. 
Denver, colo. 
Honolulu, T. H. 
In addition to  the Put  

&e network, monitoring 
by the Commission wil: 
€2 locations, listed belo7 

Atomic Energy Pro. 
City, Utah 

University of Calif( 
Laboratom, Berkelt 

kgonne  National 1 
mont, Ill. . 

Atomic Energy Pro 
N. Y.. 

h s  Alamos Scient. 
h S  Alamos, x’. Me: 

General Electric CO 
~ clear Propulsion 1 
, Ohio 

Lake City, Utah  



dioactiritg. The stations will bt 
bs trained technicians frox 

~~ health departments, local rtniver 

toring stations in the Publit 
Service network will be locatec 

e following cities : 

Pla. 
qew Orleans, La. 
Justin, Tex. 
Ferkeley, Calif. 
Bit Lake City, Utah 
Richmond, Va. 

Angeles, Calif. 
portland, Om,". 
&lahoma City, Okla. 
Jefferson City, ?do. 
Cincinnati, Ohio 
Indianapolis, Ind. 
Spriilgfi el d, Ill. 
~)es Noines, Iowa 
tnsing, Mich. 
ginnea poli s, Mi n n . 
u s  Vegns, Key. 
Seattle, Wash. 
Trenton, R'. .J. 
Denver, Colo. 
Honolulu, T. H. 
In addition to the Public Health Serv- 
. network, monitoring stations set up  
the Commission will collect data at 
locations, listed below : 
tomic Energy Project, Salt Lake 
City, Utah 
nirersity of California Radiation 
Laboratory, Berkeley, Calif. 

bgonne National Laboratory, Le- 
mont, Ill. ' 

Atomic Energy Project, Rochester, 
N. Y. 

Los Alamos Scientific Laboratory, 
Los Alamos, N. Mes. 

General Electric Co., Aircraft Nu- 
elear Propulsion Dept., Evendale, 
Ohio 

Oak Ridge h'ational Laboratorx, Oak 
Ridge, Tenn. 

Atomic Energy Project, Unirersity of 

Sandia Corpora tion, Sandia, h'. Mes. 
Hanford Operations Office, U. S. 

Atomic Energy Commission, Rich- 
land, Wash. 

Idaho Operations Office, U. S. Atomic 
Energy Commission, Idaho Falls, 
Idaho 

New Pork Operations Office, U. S. 
Atomic Energy Commission, New 
Pork, N. P. 

California at Los Angeles 

BIEASUREXENTS O F  RADIOACTIV- 
ITY OUTSIDE THE U. S. 

Samples of airborne dust will be 
taken at approximately 70 various 
localities throughout the world, in ad- 
dition to the 41 U. s. stations. Previous 
stndiee of this kind have shown tha t  the 
average gamma ray dosage deliyered to 
world inhabitants by all tests to date 
is less than the dose they have received 
from natural  background radiation 
during the same period of time. All  of 
these dosages a re  believed by radiolo- 
gists and radiobiologists to be harmless. 

Radiostrontium-90 has been demon- 
strated to be potentially the most 
hazardous of bomb products which com- 
pose airborne dust or fallout. As i n  
the past, soils will be sampled on a 
world-wide basis, and samples of other 
materials such as milk and cheese, field 
crops, and  human and animal bones, 
w i l l  be taken for analysis of their 
radiostrontium content. These sam- 
plings are carried out, together with 
radiochemical analysis, for a 2-fold 
purpose : 1) ascertain the world-wide 
listribution of radioactive fission prod- 
icts-particularly strontium-gO-in the 
%ir, water and soils of the ear th  as a 
*esult of atomic tests to date; 2) to 
m e r t a i n  the relationship of man to his 
mrironment, particularly as regards 
strontium-90. T h e s e obserrations. 
when combined with studies on the 
iiological hazards of strontium-90, 
lave disclosed that nowhere in the 
xorld are there concentrations of this 
sotope remotely approaching hazard- 




