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FOREWORD 

AEC has been occupied with two principal activities during 1950. 

nt fscilities at full capacity. It has placed considerable em hasis on 

,tions in order adequately to serve the Nation’s interests in the years 

?&‘President’s ap ointment of Mr. T. Keith Glennaii rounded out 
be Atomic Energy 8 ommission to its full complement. Mr. Carroll 
t, Wilson resigned as General Manager, effective August 15. Mr. 
Marlon W. Boyer was appointed to succeed him and entered on the 
qo& November 1. 

This Ninth Semiannual Report to .the Congress gives a summary of 
bOgr’s program operations insofar as they can be reported within 

be its of national security. It provides as well a brief review of 
the methods which the Commission follows in contracting with indus- 
nie, research institutions, and with universities and colleges for the 
w@g on of the many phases of the national atomic energy pro- 

m. It is believed that this r6sumQ will provide a convenient refer- P for members of Congress and their constituents who may have 
to how about the general principles governing the letting of 

Nntracts. This program, probably more than any other in the United 
states Government today, is carried on through contracts with private 
industry rather than by direct Government operation. The enlistment 
of a large and owing cross section of industry in the provision of 

be prime aims of the Commission. It is hope that the brief outline 
here presented will help to widen participation of all segments of the 
economy in the atomic energy program. 

Tb It has carried out the operation of all existing production and derelop- 

the ne mapletion of plans for new plant construction and expan ts ed oper- 

ediately ahead. 

f 
business metho r s and scientific and engineerin competence is one of 

. 
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Part One 

t 

1950 Progress and Activities in Major 
Atomic Energy Programs 
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JOR ATOMIC ENERGY PROGRAMS, 1950 

xinth Semiannual Report of the Atomic Energy Commission 
Thise Congress is made in two parts. Part One reports what can be 

dbed in an unclassified document about progress and activities in 
deor programs of the AEC daring 1950. The Joint Committee on 
fl8Iaic Energy of the Congress is kept currently informed of progress 
65 ,&vities through classified reports and other communications 

'p-t Two describes administration of the atomic energy contracts- 
rograms are planned, contracts are administered, and controls 

bo'&shed and executed to assure performance and to carry out the 

tb 

. find though consultations and hearings. 

p~,j~ d? and purposes of the Atomic Energy Act of 1946. 

Production 
ne President, in a message to Congress on December 1, 1950, re- 
efted a supplemental a ropriation of 1.050 billion dollars for 

be Commission to enlarge its production capacity substantially. The 
08 facilities will provide larger capacity for the production of 
@ionable materials . . . The fissionable materials thus produced 
Eea be utilized either in weapons or as fuels for power-producing 
*mc reactors. The program for building these additional facili- 
@has been developed after thorough study . . ." 

ne Con ess approved this request, appropriating 1.065 billion 

This was the second sup lemental request made for additional 

wlier, on July 7, the President forwarded a request for 260 million 
doks to finance construction in addition to that already provided for 
$I the regular supply bill for fiscal 1951. In submitting this request 
(Mer approved without change by the Congress) the President for- 
aarded a letter from the director of the Bureau of the Budget, stating : 
&This supplemental appropriation is requested to implement fur- 

ther your directive of Jan. 31, 1950, to the Atomic Energy Commis- 
sion that it continue its work on all forms of atomic weapons, in- 
dnding the hydrogen or fusion bomb. This approved request is pri- 
marily for the construction of additional and more efticient plants and 
the n&ssary related facilities. These additional plants will provide 
materials for weapon-ither the atomic bomb or the hydrogen 
bomb-or for fuels potentially useful for power purposes. The plants 
a be of advanced design and their operation will provide new 

# howledge-that will speed the progress of the atomic energy program." 
8 

*mic Qu energ programs. Re message said : "These funds will enable 

dollars on F anuary 2, 1951. 

bds for atomic energy faci Ei ities for fiscal year 1951. Five months 

' 
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TIM Sccvunnah River Project 

On November 28, 1950, the Commission announced plans for con. 
struction on a 200,OOO-acre tract in Aiken and Barnwell Counties s 
of new facilities, to be designed, built, and operated for AEC bJf E;, r' 
du Pont de Nemours & co., wartime builders and operatom of & 
Hanford (Wash.) Engineer Works. 

Selection of the Savannah River site was made after a 4-mOnth 
search coverin more than 100 sites all parts of the United Stah, 
The center of t % e area lies about 15 air miles south of &ken, sa c., and 
about 20 miles southeast of Augusta, Ga. 

The du Pont company estimated that construction of the Savannah 
River Plant, scheduled to start early in 1951, wdd take a workng 
force of 8,000 in the first 6 months. AEC announced that, except in 
certain areas where immediate construction Was planned, the land 
acquisition would not affect the 1951 crop harvest on farms in the 
200,000-acre tract. The corps of Engineers, in Carrying out the land 
acquisition program, is to follow the procedure prescribed b 
statute, namely, just compensation at a fair market value o 9 the land 
acquired, with right of appeal to Federal courts for any owner 
satisfied with the Government's offer. 

At the time of the site announcement, the Government was prepared 
to supply information to residents of the area and others having inter- 
est in the new lank Inquiries on employment and housing were 
handled by BE e and du Pont at Augush, inquiries on land purchase 
policies and property rights by the Army Corps of Engineers at &ken, 
and inquiries on farm relocation by the Aiken and Barnwell Federal- 
State agricultural agencies. 

The Kentucky Project 

In a second announcement, December 15,1950, the Commission & 
closed that the President's request of December 1 included funds for 
a new facilit to roduce uranium 235 by the gaseous diffusion prm 
ess employ dat Bak Ridge-the plant to stand on a 5,000-acre sib 
including the 1,400 acres now comprising the Kentucky Ordnance 
Works, 16 miles west of Paducah, Ky. 

In setting criteria for choice of the site, AEC consulted the Depart- 
ment of Defense and the National Security Resources Board; and 
other agencies lent assistance. For reasons of speed and economy the 
search was confined to tracts owned wholly or partially by the Govern- 
ment. 

Of the score or more of sites surveyed, some were found to be ~n- 

available; the terrain at others was too rough for large-scale con- 
struction; and still others lacked accessible electric power. By sep 
tember 1950, the search had narrowed down to three sites. Of the 
the Kentucky Ordnance Works appeared to offer the greatest number 
of advantages. 

The owner of the site, the Department of the Army, had declafed 
it excess. The General Services Administration, while mainhim 
the buildings and machinery on a stand-by basis had sold all but 1,400 
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unding it. In the case of 1,000 of the acres 
reacquisition presented no difficulty ; GSA had 
f sale a clause under which the Government re- 
rchase at its option. 
was submitted to the Site Review Committee, 

advise the Commission and du Pont on the site 
na project. They also unanimously approved 

1 
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I 
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pet+ pwm. A major requirement of the new gaseous diffusion 
brit is for electric power. ThO location chosen bad to be such that 

and water would be available for large new power plants. Addi- 
!’%fly, the location had to have availablein the interim period be- ’’’ these large plants were in operation-substantial amounts of fore der from already existing sources. The Kentucky site meets both 

In October, AEC began negotiations for provision of both its long- 
@ and short-term power needs. TVA undertook to provide all 
be power needed, if necessary. Negotiations with individual private 
aaties failed to develop acceptable proposals. Al3C next explored 
be possibility that a combination of private companies might supply 
ru or part of the power required and also install such interconnecting 

me result of these negotiations was a proposal by a group of five 
to construct with rivate funds a lar e power plant capable 

ut in interconnecting lines through which any power excess to AEC’s P could be fed back into the utilities’ systems and power excess 
to the utilities’ needs would be available to AEC, especially during 
&e interim period. The companies, organized for this purpose as 
Electric Energy, hc., are: Central Illinois Public Service Co., Illi- 
nois Power Co., Kentucky Utilities Co., Middle South Utilities, Inc., 
adunion Electric Co. of Missouri. The agreement with Electric 
Enera, Inc., is currently in the form of a letter contract providing 
for both the construction of the power plant and the provision of 
feeder lines to the Paducah area. 

TVA has agreed to furnish the remaining half of the power re- 
quirement and received in a supplementary appropriation the funds 
needed to start construction of the necessary installations and lines. 

,,f Po &ese requirements. 

as would take care of the need of ‘‘interim power.” 

of supplying half of AE e ’s requirements. %hey also proposed to 

Construction. Present indications suggest that construction of the 
Kentucky project will involve a peak force of 10,000 on construction 
and an ultimate operating force of 1,600. Upon passage of the appro- 
priation, AEC established at the site a Kentucky Area Office to report 
tothe Oak Ridge Operations Office. 

Union Carbide and Carbon Corp., contractor for the production 
and research facilities at Oak Ridge, Tenn., will operate the plant, 
and is responsible for rocess design and procurement of special and 
critical equipment ancfxnaterials. E’. H. McGraw & Co., Hartford, 
hm., will be principal construction contractor for the plant and 
associated service and administrative facilities, and will install pro- 



duction equipment. Three architect-engineer firms have be 

and design of the plant and inspection of construction; sargent ~ 

Power Lundy, Chicago, for design and inspection of construction of 
facilities; and Smith, Hinchman Grylls, Inc., Detroit, for desi@ 
and engineering for sanitary and fire water systems, Sewer ssste 

m, 

lected-Giff els & Vallet, Inc., Detroit, for preliminary engineering en se. 

steam plant, and miscellaneous structures. 

Defense priorities 

The AEC, along with the De artment of Defense, was one of the 
two agencies initially empoweredPby the National Production Author- 
ity to use DO (defense order) ratings to insure the delivery of critical 
mater5als and equipment required in its program. This authority to 
use priorities has helped at many points to maintain scheduled con- 
struction and operations. Under joint sponsorship of the AEc and 
the Defense Power Administration, the Tennessee Valley Authority 
and Electric Energy, Inc., were also authorized to use DO ratings to 
advance AEC work. 

PRODUCTION IN 1950 

Raw materials. Receipts of foreign ores continued at a satisfacbrg 
rate and domestic production continued to increase. New Sources of 
supply, both foreign and domestic, have been developed and are or ppill 
be producing in the near future. 

Feed materials. Production of feed materials in 1950 was maintained 
at planned levels-high enough to continue operations at all fissionable 
materials plants and to maintain stock piles. Progress on new plant 
capacity, described in the Seventh Sermannual Report, was satlsfac- 
tory* 

Fissionable materials. Construction of additional facilities at O& 
Ridge and of auxiligry additions to the plutonium production facili- 
ties at Hanford, mentioned in previous reports, proceeded satisf actor- 
il . Production from all completed facilities has been maintained at 
p 9 anned levels. 

Military Application 
There was continued progress during 1950 in the AEC program for 

the development of the military application phases of atomic energy. 
Close coordination with the Armed Forces was maintained at all 

e levels on the many matters of eo-mmon interest such as research and 
development planning, weapons storage, and field training. 

Preparations for additional full-scale weapons tests continued, also 
in close coordination with the Armed Forces. The Eniwetok Proving 
Ground in the Marshall Islands will continue in use. In addition, the 
Atomic Energy Commission has been authorized by the President to 
use a part of the 5,000 square-mile Las Vegas (Nev.) Bombing and 
Gunnery Range for experiments necessary to the atomic weapons 
development program. 
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IDC luded in the Commission's second supplemental appropriation 
uest for Fiscal Year 1951, recently passed by Congress, are funds 

fl increased efforts in the fabrication of fissionable materials for use 
fof&iomic weapons and the production and research phases of the 
Ip ons program. Details of the program for atomic weapons are 
"'@$ted currently to the Joint Committee on Atomic Energy. 
@P 

tmtion. Construction went forward on new facilities, includ- 
'@&om for the Los Alamos Scientific Laboratory and for the Sda 
io& ration at Albuquerque, N. Mex., with emphasis on continuing re- cow lacement of temporary wartime structures at these locations. Addi- 

housing and communit facilities were provided at Los Alamos 

for. 
@,tlon program. 

a 

'Onthe increasing number o P persons engaged in the military appli- 

Reactor Development 

fn advancing the development of nuclear reactors during 1950, the 
&mic energy enterprise : 

Ad&md construction for the Experimental Breeder Reactor at 
the Reactor Testing Station in Idaho. This reactor will test the 
feasibility of creating new nuclear fuel faster than it is consumed, 
and will produce a small amount of power for experimental 
purposes. 

Started construction at the testing station on two other reactors- 
the Materials Testing Reactor and land-based Submarine Ther- 
mal Reactor. 

Began design and construction of a chemical processing plant at 
the testing station. 

Started assembly of a small pilot homogeneous reactor at Oak 
Ridge National Laboratory in a long-range program to develop 
fluidized reactors. 

During 1950, the Oak Ridge School of Reactor Technology opened; 
ilEC began the release of new information on low-power research re- 
actors ; colleges offered more nuclear engineering courses ; and a small 
reactor wps approved for one university. Information assembled dur- 
ing investigations of liquid metals as heat-transfer media for reactors 
was published as an unclassified handbook to encourage industrial de- 
velopment. Methods of concentrating liquid and solid radioactive 
wastes were improved and applied at several atomic energy installa- 
tions. Stanford Research Institute, Palo Alto, Calif., undertook for 
AEC durin 1950 a technical-economic survey to locate areas of re- 
search and f evelopment most likely to lead to applicntioiis for use of 
the highly radioactive fission products from reactors. 

During the year, private industry expressed interest in financin the 
design, construction, and operation of reactors for producing %oth 
power and plutonium, and the Commission undertook to study the 
Ways and means by which this might be accomplished. 



a 
EWERWENTAL BREEDER REACTOR 

As the year ended, construction of the building and facilities for ~~~ 

Experimental Breeder Reactor was going ahead at the Reactor T~~~~~ 
Station in Idaho. The small turbogenerator that will be run by t$ 
reactor in heat-transfer tests and power studies was being installed 
The reactor itself was being fabricated at Argome National tab . 
tory which designed it. Ths small reactor Will explore the feasibility Ora. 

of creatin more fissionable material than is consumed. It will operah 
in the hig f -energy neutron range. 

A technical staff of about 30 people from +rgonne will handle Start. 
up, testing, and operating. Engineering desl€P was by the Austin 
of Cleveland; major construction by Bechtel corps, of San FranciScOl 

MATERIALS TEs~~ REACTOR 

During the calendar year, basic design and devel0 ment work pm 

Materials Testing Reactor. Blaw -Knox Construction Co., of pitts 
burgh, is doing engineering design and Fluor Corp., of LOS 
the construction at the Reactor Testing Station. 

Phillips Petroleum Co., of Bartlesvllle,. Okla., was selected as Mnv8 
operator on a cost contract which provides for considering a he& 
price contract after experience with operation. 

Operating in the thermal, or slow, neutron ener range, this re- 

under intense neutron bombardment. 

gessed at the Oak Ridge and hgonne National La i oratories on the 

actor will supply scientists with a much needed too p to test makriah 

@eS, 

SUBMARINE THERMAL REACTOR 

Construction of facilities for a land-based protdtype Submarine 
Thermal Reactor was started at the Testi Station by two cont~~ra 

E’. H. McGraw Co., of Hartford, Conn., and M. J. Brock & Sons, of 
Los Angeles. Engineering design of the facilities was done b the 
Rust gngineering Co., of Pittsburgh. The Ar onne National La go m- 
advanced their work. 

Although this reactor is for the Navy, it is giving impetus to the 
ultimate use of nuclear energy for industrial power production, 

Swlkcmm INTER~~UTE REACTOR 

During the first part of the year, the Knolls Atomic Power Lab 
ratory deferred research and development on an Intermediate Power- 
Breeder Reactor and directed it toward a Submarine Intermediate 
Reactor power plant for the Navy. This reactor will operate 8 

neutron energy range intermediate between thermal, or slow, neutrons 
and high-energy neutrons. 

to the Westinghouse Electric Corp., selecte 9 after competitive bid%: 

tory and Westinghouse, which are handling t E e STR project jointly, 

FLUIDIZED REACTOR PROGRAM 

Oak Ridge National Laboratory began a pilot model of a fluid& 
reactor, designated as the Homogeneous Reactor Experiment (-E)* 
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PROGRAMS 9 

ong-range planning group at ORNL reported on its studies of 
@e*nt types of flu.idized reactors, and is continuing its work. 
gl other reactors built, except the LOS Alamos Water Boiler, are 

ogeneous, that is, the fuel and-moderator are separate, and in 
b$reactors both are solids. In a fluidized reactor, fuel and moder- 
fl re mixed in a liquid. 
&@ fi 

AIRCRAFT NUCLEAR PROPULSION PROGRAM 

During November the AEC took over from the Air Force contract 
agements with the Fairchild Engine & Airplane Co., for a per- 

*on @’ of the Nuclear Energy for Propulsion of Aircraft project 
(#PA) at Oak Ridge, Term. 

ne Technical Advisory Board to the Oak Ridge National Labora- 
composed of nuclear and aeronautic scientists, estimated prog- 

tof17k nuclear and aeronautic developments and suggested lines of 
r@ 
trorb- 

c~lnjcal processing ptant. The Bechtd Corp., of San Francisco, be- 
constructing this year a chemical processing plant at the Reactor 

Detailed engineering design is by the Foster- 
meeler Corp., of New Pork City, under direction of the Oak Ridge 
Nstional Laboratory. 

The American Cyanamid Co. will operate the plant under a cost- 
tpp~ operatin contract. The Oak Rid e National Laboratory will 

rmid personnel. 
It is hoped that operating data will show that future plants can 

be built safely in populated areas where power reactors may be re- 
@d. 

vste concen6ration. During the year progress was made in con- 
atrating low-level radioactive wastes and in removing radioactivity 
from those released. Information gained through these developments 
may assist concentration of high level wastes. 

New evaporation plants at Knolls Atomic Power Laboratory, 
Bmkhaven National Laboratory, and Argonne National Laboratory 
m bekg tested successfully. A temporary evaporator at Oak Ridge 
National Laboratory made unnecessary the construction of additional 
expensive storage facilities. 

An incinerator for concentrating combustible radioactive wastes 
Vith equipment for removing particles from the gases was improved 
it Mound Laboratory, Miamisburg, Ohio. Another is being modified 
at Knolls. Somewhat similar incinerators are being built at Argome 
md designed for Los Alamos. 

CHEMICAL Am METALLUR~ICAL Paomssma 

Station. 

gpvise the 5 shake-down’’ operation o P the plant, and train Cyan- 

‘ SANITARY ENOINEIGRING 

Development of an improved high-efficiency air filter was completed 
for UC by Arthur D. biMe, Inc., of Cambndge, Mass., and the filtsr 
’e offered for manufact~e by industrial concerns for commer&l 
Be% 
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The Weather Bureau and the Geological Survey supplied informa- 
tion essential for designing the chemical processing plant at the  ea, 
tor Testing Station. The Geological Survey reported on the valle 
Grande area in New Mexico, n potential source of water for L~~ 
Almos. Arrangements were complehd for a comprehensive 
of Columbia River in cooperation with the Pubh Health Semi=: 
study the effect of dams near the Hanford plants. 

Rarvard University undertook, under AEC .contract, investigation 
of the distribution of radioactive materials mtroduced into water 
supply reservoirs and a conduit. The Massachusetts Institute of Tech- 
nology was testing the effectiveness of conventional water supply treab 
ment for radioactive decontamination. A research and development 
program was set u at the. Oak Ridge National Laboratory with the 

nating water supplies, a first step bing to test effectiveness of a corps 
of Engineers diatomaceous earth filtration unit in removing radio- 
activity. 

Harvard University also undertook AEC research and development 
work on air cleanin partly in cooperation with LOS Alamos Scientific 
Labrator . The 6niversity of Illinois continued basic research on 

Brookhaven National Laboratory began in 1950 research on the 
fixation of radioactivity on natural soils to gather new knowledge for 
developin improved methods of ultimate disposal of radioactive 
wastes. fohns Hopkins Universit completed work on the takeup 

while New York University completed studies of the effect of radioac- 
tive phosphorus on biochemical oxidation characteristics of domestic 
sewage. 

FACIIXCES AT REACTOR INSTAUATIONS 

Reactor Testing fltatwn. At the Reactor Testing Station in south- 
eastern Idaho construction, other than that already reported, in- 
cluded development of the Central Facilities Area, which makes use 
of the cluster of buildings formerly headquarters for the Am Naval 
Proving Grounds. 

Argonne Nationd Lboratory. At the end of the calendar year 1950 
the 61-million-dollar rogram of constructing major facilities at the 

CP-3 heavy water research reactor had been remodeled and equipped 
with new fuel elements which enable it to operate at higher power and 
with more intense neutron flux. 

KmZb Atomic Power Laboratory. Facilities at Knolls Atomic Power 
Laboratory are being improved by construction of a new buildin for 
the Preliminary Pile Assembly and a Eadioactive Materials Lakra- 

Department of De f ense and the Public Health Serqice on decontami- 

fine partic !r es in air (aerosols). 

of certain radioactive isotops by s 9. imes found in plumbing sysbq 

.. 

Argonne National La % oratory was about four-fifths completed. The 

tory. 
About the middle of the year the Knolls Preliminary Pile em- 

bly completed a period of operation of more than 2' years dww 
which it mas brou ht to criticality some 2,000 times in 11 different 

materials and fuels were obtained. 

I 

assemblies. Valua % 10 data about the nuclei of reactor structural 
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TRAINING FOR REACTOR ENGINEERING 

11 

orin the spring, a School of Reactor Technology was established 
%&k sidge National Laboratory to provide training needed by 

b sneers for work in the AEC’s reactor development program. 
P$ inbrim course, starting in March, enrolled 18 men from AEC 

tractorS and the military services for full-time studies over a 
;id of a year. In September, the school started the first regular 

~th 43 studenb23 men from contractors and the military $&, and 20 recent college graduates temporarily employed by 
Ridge National Laboratory who had been selected from 350 

@limnts from colleges and universities throughout the country. 
rPP 

INDUSTRIAL INTEREST IN DUAL-PURPOSE REACTORS 

mring-1950 the Commission received several inquiries looking to- 
rd the designing and constructing of nuclear reactors with pnvate 

ita1 and their operation and use by industry. While these inquir- 
?‘were in general very preliminary proposals, they are a significant 
ts development in the field of industrial interest in atomic energy. 

These ex ressions on the part of- industrial investors represent a step 

194s Industrial interest in nuclear reactors has been stimulated by 
@& technical information pro ram, its training activities in the 
ndear field and the ex erience ofindustrial firms in doing develop- 

discussions with the industrial representatives and from t e proposals 
themselves, that they stem from the desire of the companies to stay 
hmst of technological developments and to enter more fully in 

The Commission welcomed the proposals and is studying the prob- 
lems involved. It is highly desirable to have industry enter the field of 
nuclear reactor development, design, construction, and operation on a 
basis in which incentives for aggressive and rapid techiical and busi- 
pess development are present. The problems include the limited man- 
power, materials, and laboratory facilities and the relative urgency 
of defense projects. 

@ward rea P ization of the objectives of the Atomic Energy Act of 

work under BE 8 contract. At the same time, it a pears from E 

energy industrial operations. 

Yhysical Research 
’ 

The Division of Research allocated over 23 million dollars to the 
wpport of basic research for the year 1950-51, two-thirds devoted to ! basic research in AEC laboratones and one-third to contracts with 
universities and private research institutions. In the latter category, 
2.7 million went into contracts administered through a joint program 
Vith the Office of Naval Research. Other research supported under 
&e physical research program-applied research and developmenk 
wasallotted 8.1 million. - 

The Brookhaven National Laboratory’s nuclear reactor went into 
operation in, August; work progressed on a number of new article 
Wlerators being constructed-as the year ended the Brmchaven 
motron” was nearing completion ; the “bevatron” of the University 
Of California Radiation Laboratory, Berkeley, was about 45 percent 
@mplete. An improved linear accelerator is being designed and con- 
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strutted for the Commission jointly by the UCRL and the California 
Research & Development Gorp. 
In October, the AEC approved a proposal of the Consolidated uni, 

versity of North Carolina to build a small research reactor with ih 
own funds. In November, the AEC announced that it had declassified 
information, formerly restricted data, about three low-power reactors 
that could be used for research and for training. 

Oak Ridge Institute of Nuclear Studis a eed in 1950 to take 

demic year 1951-52. 
During the year the discovery of two new transuranic elements wQ 

announced, fission of elements near the middle of the atomic t&lL 
copper, bromine, silver-was accomplished in particle accelerate 
and the existence of an electrically neutral meson was confirmed, 
This and other research work is reported in later sections. 

administration of the AEC’S entire fellows f? 1P ProFam for the acg- 

BROOKHAVEN REACTOR OPER~TED 

Modification of the Brookhaven National Laborabq research reac- 
tor was completed on August 11,1950, and by August 22 the reachr 
had been loaded to criticality. Several months of tests will precede 
routine operation at its designed power level. Operators are studs;ne 
the effect on the behavior of the pile of a variety of factors such 85 
atmospheric pressures, temperature, the specific patkn in which 
uranium is loaded into the reactor, and the temperature of the rmctor, 

During testing, a few physics experiments can be carried out. Fa 
operation of the reactor as a research tool was scheduled about &e 
first of the year. 

‘Tm PARTICLE ACCELERATOR PRO~EUM: 

These important tools for studying nuclear forces and structure 
will produce elementary particles of several tp with energies rang- 
in from 300 million electron volts (Mev) to several billion electron 
vo ts (Bev) . The AEC supported during the ear, both directly and 
through a joint program with the Office of 
proym for constructing and operating several powerful partic e 
acce erators. 

The most powerful of these, the bevatron at University of Cali- 
f ornia Radiation Laboratory, will produce protons with energies be- 
tween 6 and 7 billion electron volts, .Construction is scheduled to be 
finished in December 1953. A similar machine, a “cosmotron” near- 
ing completion at Brookhaven National Laboratory, is designed to 
produce protons with energies of about 2.5 Bev. 

Two other very powerful machines under construction in 1950 mill 
produce electrons with energies of 1 billion electron volts. A p 
chrotron, bei constructed at California Institute of Technologg, IS 

orted jointly by AEC and ONR at Stanford University, is scheduled 
for completion in 1952. Low-energy electrons are being produced ~JI 

the Stanford machine now. 
The first of several proton accelerators operating in the 250 to 500 

MeV range to be constructed since the war was completed at calm- 

T N9 f 
aval Research, a lar 

to be complete 3 by 1953, and an electron linear accelerator, being SUP 
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university in May. It is designed to produce 450 Mev protons. 
bia gar machines are nearing com letion at the Universit of Chi- 

as completed at the University of Rochester in late 1948. These 
OD’ Tccelerators have been jointly financed by the AEC and the ONR. 
‘Ofl’oint program is sponsoring in addition five other accelerators to 
TJurn 300 Mev electrons. 
P 

$5 and the Carnegie Institute of .p echnology, and a slight 9 y smaller 

REBEARCH REACTORS OUTSIDE THE COMMISSION 

DmFg 1950, a significant advance was made in the effort to make 
4 beunique research techniques develo ed by the Atomic Energy Com- 

* 

ion available to the general pub E! ic to the maximum extent con- 
@nt with the national security. Dsts 
pe&mitying research reactors. In November the AEC released to the 
ublic certain information on low-power research reactors which had 

ne information authorized for release will speed the training of 
flu&ar-reactor engineers and technicians and hasten atomic energy 
development, particularly for peacetime applications. It describes 
what must be known in order to assemble and operate a low-power re- 

~ search reactor,;an important use for which will be for teaching ad- 
ced courses in reactor physics. For example, it will be possible for 

sructors to use specific data obtained from actual experiments in- 
s Md of discussing rea&or technology in general and theoretical terms. 
on the other hand the information now releasable does not endanger I be national security since low-power research reactors cannot pro- 
duce atomic weapons or power. 

~ Lfierto been classified as restricted data. 

g&ersity buiZding reactor. In anticipation of the declassification 
of information on low-power research reactors, the Consolidated Uni- 
versity of North Carolina completed design of a 5-kilowatt water- 
boiler type reactor to be located on the campus of North Carolina State 
College at Raleigh, N. C. The reactor itself, exclusive of building 
end facilities, will cost about $150,000, all financed by the university. 
The Comission approved the loan of a maximum of 1 kilogram of 
U 235 required as fuel for the reactor, contingent upon final approval 
of safety and security safeguards. The reactor will be completely 

Possible hazards connected with the reactor have been carefully 
evaluated in the light of actual experience with the similar reactor at 
Los Alamos, which has operated safely for several years. 

A curriculum in reactor engineering has been established at the 
state College, and the reactor will be used for unclassified research. 

I The university will be able to produce radioisotopes for use within 
the Greater University of North Carolina and for other institutions in 
the area. The Commission also received an inquky from the Univer- 
~Q of California concerning the possibility that the institution might 

’ 

i . unclassified, but the uranium fuel will be carefully guarded. 
5 

I build a research reactor. 

. 
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Lozrr-cost reactor study. The AEC contracted with the North beri- 
can Aviation Co., Inc., to design a more versatile low-power resear ch 
reactor to be made available for private use. The cost of such a reac, 
tor is estimated to be about 1 million dollars, and its power and neu. 
tron flux would be considerably greater than in the Water ~~il~~. 
hence such a machine would have greater usefulness for reseclrc,: 

FELLOWSHIP F’ROGFLAM 

The Oak Ridge Institute of Nuclear Studies agreed late this year 
to administer the entire fellowship program for academic year 1g51-52 
on a national basis, subject to the negotiation of an appropriate con- 
tract. The program will continue at the following levels in 1951: 

Ne\v appointments in predoctoral physical sciences------------------,__, 

New appointments in postdoctoral biological sciences (including medicine 

New appojntments in predoctoral biological Sciences---------------_____ 
Kew appointments in postdoctoral physical Sciences---------------- ---_ 100 

30 

and agricultnre)--------------------------------------------------- 45 

The Oak Ridge Institute of Nuclear Studies will also consider 
requests for reappointment received from fellows participating in 
the present regional program. The National Research Council ppiu 

continue to asses the scientific. qualifications of applicants and to 
advise the Oak Ridge Institute of Nuclear Studies on administe~ng 
the program. 

RESULTS IN RESEARCH 

Discoverly of new eZements. During 1950 the University of Cali- 
f ornia Radiation Laboratory, Berkeley, announced the discovery of 
two new transuranic elements. These elements, number 97 and 98, 
estend the series of known elements by two, making the list now com- 
prise six beyond uranium, number 92, the heaviest element known 
before the United States atomic energy project began. 

The isotope of element 97, berkelium, was prepared by bombard- 
ment of americiu.m 291 with 35 Mev helium ions in the 60-inch cyclo- 
tron. Its mass number is 243. Its radioactive decay proceeds pm- 
dominately by electron capture with a half-life of 4.8 hours. 

The other element, No. 98, named californium by its discoverers, 
has a mass of 244. It was made by alpha bombardment of curium in 
the 60-inch cyclotron and purification in an ion-exchan e column. The 

a half-life of 45 minutes. 
new element emits alpha particles with an energy of F .2 Mev and has 

Acceleration of carbon nuclei in cydotron. During the past 4 years 
efforts have been made at the University of California Radiation 
Laboratory to accelerate in the cyclotron heavy ions with masses of 
10 to 19 such as boron, carbon, nitrogen, oxygen, and fluorine, so 
that they can be used for bombarding other nuclei. Previously, the 
heaviest bombarding particle has been helium Athe alpha particle. 

One object of such a program is to make possible the production of 
transuranic elements in quantity, since by bombarding heavy targets 
such as uranium with large ions containing several nucleons the mu& 
heavier transuranic elements americium, curium, berkelium, and Cali- 

4 
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ed by a single transmutation rather than by 
ccessive absorption of several neutrons. The 

riments has been to obtain substantial beams of 

e beams of carbon 12 and carbon 13 have been 
s of over 100 Mev in the 60-inch cyclotron. Gold 
carbon nuclei, produced astatine 205 in measur- 
rease in mass of 8 units, while bombardments of 

of copper 63. About a year ago it was discovered at UCRL 
&lorine 38 is found among the products of high-energy proton 

@ bar&nents of copper 63, and the mechanism of formation was 
boa;uded to be fission rather than spallation. 
since that time, studies have been made of similar reactions in 
der elements of intermediate atomic number, including bromine, 
dver, and fallium. Bombardments were carried out at increasing 
eoergies, an in all cases “fission” products were formed at bombard- 

t energies below those at which the same products theoretically 
”d be produced by spallation reactions. It appears that when Id be bombardment is sufficiently energetic, large fragments which are 
*tially fission products may be emitted by elements of all atomic 

brs. The size of the fragments seems to vary continuously (de- 
*O0l 

on bombardment energy) from those Which accompany what 

,@a-particles, etc.) through intermediate sizes (for example, lithium 
hetc.), up to sizes such that the nucleus is split essential1 into several 
ges of comparable weight such as chlorine 38 and so B ium 24 from 

@fitting of copper 63. 

pending wed for convenience “spallation” (neutrons, protons, deuterons, 

pi 
* 

’ yam research. The most fruitful attack on the problem of nuclear 
4 forces at the present time appears to be the study of the properties of 
@E. Therexistence of these particles was postulated in 1935 by I Yukawa, a Japanese physicist, in deriving a theory of nuclear 
bm; his theory gained support when similar particles were actually 

~~~ered in cosmic radiatioms. After completion of the 184-inch 
qdotron it was possible to produce these particles in the laboratory 
adthis greatly assisted the study of their properties. 
Mesons of two distinct masses were found in 1947 as the result of a 

series of researches in England. The heavier ones, of about 280 
dectron masses, disintegrate into lighter ones of about 210 electron 
HLBSS~S, each of which in turn disintegrates into an electron and a 
gmma ray. These particles may be positive or negative, yield- 
bg either positive or negative electrons at the final result of the 
disintegration. During the last 6 months, the UCRL group has: 
confirmed experimentally the existence of a predicted neutral heavy 
mn which disintegrates into 2 gamma rays. Determinations havs 
been made of the masses, lifetimes, and mechanisms of formation and 
hrption of mesons, but a vast amount of work remains to be done 
bore a comprehensive explanation of nuclear phenomena can be 
Geved. 

P 
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Biology and Medicine 

TheaEC financed biological and medical research during 19h0 
rate of 22.1 million dollars a yearr not including the outlay for t:; 
buildings and equipment. Approximately 85 percent of thi Work was 
in the unclasssed area. Of the 22.1 million, 1.4 maion doUars ~~nt 
for research in cancer, 6.6 million for other medical research, 9 

' mil- lion for biological research, 3.6 million for biophysics research, l n. 
lion for special training and fellow&ps. 

Fifteen million of the total went for research work in AEC labra 
tories, production and other centers. The 5-million total for con: 
tract research, 35 percent above the previous year, was spent under 
some 250 research contracts with 76 universities and Colleges and 2o 
hospitals, research laboratories, and other private institutions whem 
1,000 scientists and technicians worked on problem related to atomic 

energy. The Atomic Bomb Casualty Commission, working in J aPan, 
received 1.7 million. 

NEW BUILDINQS AND EQUIPMENT 

To provide special laboratories and equipment for studies in &e life 
sciences, the AEC has undertaken a 25-million-dollar construction 
program, and about half of this building program was. completed by 
December 31, 1950. The remainder is scheduled wlthm the next 18 
months. New construction includes : 

University of Rochester. BEC Training Bnilding, estimated total cost 1.3 won 
dollars ; completed and in use. 

Hanford Bioology Laboratory, 1.3 million ; nearing completion. 

A.r#me Canom Hospital, University of Chicago campus, 4.3 million; CX-I- 

tion began in June 1950. 

Argonne NatConal Laboratory, biology building, 5.4 million; Construction cop- 
tract aigned in November 1950. 

Lo8 Alamo8 Bcimtific Laborator#. biolow and medicine research building, p 
million ; design completed, construction to begin next year. 

Broolcbven National Laboratory, biology' and medical laboratories, 2.5 -on; 
new building and remodeling old army c~mp stmucmes, approximately hau 
completed. 

Oak Ridge: various improvements and modifications of existing facilitim 
$700,00(tincluding $400,000 for a cancer research wing at Oak Ridge Hospital, 
which is completed and in use. 

University of California Bospital at San Francisco, animal laboratory and a 
laboratory with a 70 Mev synchrotron to study effects of high-energy radiation 
in cancer and other medical research, $700,000, including $267,000 for the sp 
chrotron ; construction about one-third complete. 

Atomw Bomb Cwwalty Commission laboratories and sa homing at Hiroshima 
and Nagasaki, 2 million ; in final stages of construction. 

In addition to the general fellowships, the AEC offers special l-yw 
technical fellowships to train science graduates as health physic? 
(radiological safety men) for atomic energy plants and laboraton& 
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health physics fellows were in training in 1950: 20 in the foT erbilt University-Oak Ridge unit, 20 at University of Rochester 
lemented by practical experience at AEC installations. 

@poring the last 6 months, the AEC inaugurated a limited fellow- 
rogram for industrial physicians to receive 1 year of post- 

&pd;te academic work followed by 1 year's trainin on the job. Two 
will be 

emd in 1951-52. 
';aring the calendar year, Oak Ridge Institute of Nuclear Studies 

v6 its 4-week course in the safe handling and use of radioisotopes 

to1 

gOws were appointed for 1950-51 and four felowships F 

94 scientists and technicians. 

RESEARCH ON RADIATION EXPOSURES 

Reswrch pointing toward zt clearer knowledge of safe and unsafe 
@pres to various radioactive materials went forward during 1950 

or AEC centers and under AEC contracts with universities. it mJ 

~&&ty Studies, Uranium ad Plutmiwn 

5 March on uranium has answered most of the im ortant questions 
1 its toxic and radioactive effects on people. AgC curtailed this 

*rch and put greater effort into studies on plutonium during 1950. 
me years' work at present levels should bring knowledge about 

- platonium to the level of knowledge about uranium. 
partial evidence suggests that plutonium may be less toxic than 

j evidence indicated. Sinca no cases of plutonium poisoning. 
ad, permissible limits on plutonium were set largely from experi- 

with radium. It now a pears that the data onqradium may 

~ve suffered radium poisoning (notably a group of luminous dial 
' ters in New Jersey) may actually have been poisoned by a com- 

rtion of radium and mesothorium, another radioactive element. 
To the extent that this proves to be true, the human system can with- 
stmd more pure radium than had been assumed, consequently present 
plutonium tolerances, based on radium tolerances, may have been 
stlower than necessary. If studies should show pIutonium to be 
L toxic than previously estimated, work with plutonium in labora- 
tories and plants could be simplified with substantial economies both 
m building facilities and in operating them. 

heasu.lz;ng ~~di~m damage. An AEC-financed research project at 
kachusetts Institute of Technology is reinvestigating reported 
pses of radium poisoning, and making new determinations of biologi- 

effects. MIT has developed a particular1 sensitive scintillation 
mter which makes it possible to detect smal 9 er tracer-scale doses of 
agoactive elements in medicine. Another useful detection instru- ' mt developed in this project is a small liquid-filled ionization cham- 
h about 30 times as sensitive as an air-filled chamber, which meas- 

i 

bye been inconclusive, and t R at a number of persons believed to 

radiation effects equivalent to those in living tissue. 
i 

5 hct shdies on plutonium. Thorough studies-notably at Argonne 
gkonal Laboratory-have been made on the effects of plutonium 

33 
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mice and lower organisms. Translating data from such 
and small animals to human beiqs is difficult, however, and AEC 
financing studies through a contract with the University of ~3 
determine the effects of plutonium on dogs. Various aspects 
tonium toxicity are being investigated at Argonne, Los A1 
tific Laboratory, the University of Rochester, and elsewhere 

Other Toxicity Studies 

Large-scale studies of the toxicity of neutrons started at A 
onne and Brookhaven. using mice for experimental animals, Oak & 

National Laboratory continued an investigation into the patholoQ or 
slow or low-energy neutrons, their effects on longevity, and as agents 
causing cancers and cataracts. 

Of PlU- 
amos Sciea. 

id#! 

ReZating effects to exposure. The Radiological Research Laboratorg 
at Columbia University is seeking to correlate definite levels of ex- 
posure to radiation with specific biological effects. This correlation 
requires measuring exposure in terms of energs absorbed per 

of 
tissue and effort has concentrated on developing apparatus and kh- 

posSible 

ni ues to do this. 
3pecial ionization chambers were developed which make it 

to determine the total ionization dose delivered to tissue by a& and 
slow neutrons when other kinds of radiation are also present. a 
ionization chambers have walls COnSiStkg Of water, gelatine, and 
other ingredients that are equivalent to living tissue, and conbin 
tissue-equivalent gas. A special electrically conductive plastic ~& 
the same proportions of hydrogen and nitrogen found in tissue made 
it possible to build ionization chambers which are simple to operate 
and which are accurate enough for routhe measurements of neubn 
exposures. 

The Columbia grou is also studying cataracts of the eye indud 

veloped cataracts, and cataracts also have appeared with more 
normal frequency in survivors at Hiroshima and Nagasaki. In the 
Columbia study smaller exposures at intervals appeared less dangerous 
than a single exposure to the same total dose. 

Pemi%sibZe Eaposures Within Program 

Effective December 11,1950, the AEC established the maximum per- 
missible level for chronic exposure of the total body to penetrating 
radiation (beta, gamma, X-rays) as 0.3 roentgen per week to the 
blood-forming organs (assumed to be at an average depth of 5  en- 
timeters in soft tissue). An additional e osure of 0.2 T er week of 

are absorbed in the outer layers of tissue. In exposures limited to 
the hands and forearms, the maximum permissible exposure was 

by radiation. A num T: er of physicists working with cyclotrons de 

“soft” components of radiation is consi 3) ered pemissib f e, as tbw 

at 1.5 T per week. 

may be considered in terms of the average taken over a longer peRd 
For operating purposes, however, it mas decided that exposure 

The roentgen is a measure of the ionizing effect of radiation, the effect which h MorloDl 
to living things. 

- 
”_I,_’ -j t &-bl-S A, 
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time, not to exceed 3 months, provided a single week's exposure does 
Of exceed twice the permissible level of 0.3 r per week of penetrating 
"$iation (or twice the level of 0.5 r under the conditions described 
$,ve), and provided the average weekly exposure over 3 months does 

awed the maximum permissible limit. 1 "The AEC has also prescribed for use in its own program permissible 
centrations for 10 radioactive isotopes in drinking water, in air, @I bed in the human body : radium, plutonium, natural uranium, 

@ nium isotopes 233, 234, and 235, iodine 131, tritium, strontium 90, 
These values were established after 

ferences within the program and with Canada and the United 
con 
gngdom. 

sodrum 0. 24, and phosphorus 32. 
, 

. E,@Fgt?%cy Limits of Exposure for AEC 

ne AEC, late in 1950, set limits on permissible exposure to radia- 
tion of atomic energy personnel who may be called upon in emergency 
to cope with radiological disasters in war or peace. Emergency limits i believed safe for contamination of food or drinking water were estab- 

1 g$ed. These standards were developed during the year on the basis i of rerch, experience, and the consensus of expert judgment. 
ne permissible limit for AEC emergency radiation monitoring 

WS, who normally would be exposed to some radiation in the course 
of regular duties, was placed at 10 roentgen. The permissible emer- 

cy exposure for persons not exposed to radiation in the normal P Nurse of their occupations was set at 25 P. 
Tentative limits were calculated for the permissible contamination 

ofwater and food under disaster conditions, based on an assumption 
btfission products or plutonium, about the most toxic of substances, 
caused the radioactivity. On this basis, water could be drud without 
pve risk for 10 days immediately after a disaster if its beta and 

i puna radioactivity did not exceed 90 microcuries * per liter, or if the 
1 11 ha activity did not exceed 5 microcuries. 
1 kdues one-third as high as the above were calculated that are ap li- 

able if contaminated water were to be consumed over a period o P 30 
dqs. Studies are under way at the University of Rochester to deter- 
mine a simple method for monitors to test suspected water with ordi- 
nary radiation detection instruments. 

RESEARCH ON ATOMIC EXPLOSION INJURIES AND ~TMENT 

Blast, Bum, Radiation 

Studies were under way in 1950 on three types of injury which may 
becaused by an atomic explosion-direct blast injury, flash burns, 
tnd radiation injury. 

t The Atomic Energy Project at the University of California in Los 
helm developed apparatus €or simulating explosive blasts, in which 

to a predetermined pressure and sud- 
ay the pressure is release dp by shattering a membrane. The result- (I k pressure wave strikes small animals ; usually mice are used. Re- 

in a vessel is pumped u 

:- 
'A curie is a measurement of radioactivity, assum+ equal to that originating in a gram 

~ 'Due radium. 
s 

A microcurie is one-millionth of a curie. 
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producible blast ex eriments of predetermined force are now Possible 

Observations indicate that the effects are complex, and methods oi 
physiological protection or of medical treatment so far are U~nowe 
Since blast waves arise in every kind Of explosion, these studies have 
implications extending beyond the field of atomic energy. 

The University of Rochester recently developed a laboratoq 
method of producing flash burns, a major cause of injury in atomic 
explosions, and is conducting research on methods of treatin such 
burns. The effectiveness of ACTH and other agents in com%ating 
burns is being tested. 

and they give relia \ le data on the effects of blast on animal tissu, 

White CeZE 8eparation 

Under sponsorship of the American National Red Cross, scientists 
at Harvard University undertook to develop methods of separath 
plasma from blood so as to build UP a plasma stockpile for use in hf 
ahm. With AEC financing, Harvard worked out a successful method 
of se arating white blood cells and platelets from blood processed at 
Red 8 ross blood centers. White cells separated in this manner remain 
alive for about 2 weeks. 

cells can now be transfused without other components of 
blood, and may prove to be of value in combating the infection that 
follows acute radiation injury, leukemia, and certain other disease 
conditions. Several AEC laboratories and investigators will 
supplies of white blood cells for such researches. 

8Wies of Protectwn and TTeatment 

During the past year, AEC-financed research continued to studs 
methods of minimizing radiation injuries or assisting recovery from 
their effects. Evidence continues to accumulate that animals whose 
tissues are deficient in oxygen at the time of exposure have better 
chances of survival. Under laboratory conditions, an animal can be 
deprived of oxygen by replacin its air supply with nitrogen at the 

'ven just before radiation also increases the chances of survival. 
!$!hielding the spleen approximately doubles the animal's resistance. 
Investigators at Argonne National Laboratory have discovered that 
the sulfyhydryl group of enzymes are especially sensitive to radiation 
injury, and that administering specific chemicals which protect these 
agents increases the survival rata in laboratory animals. 

Means are not yet in sight for applying these findings to the protec- 
tion of people, but knowledge gained by the study of animals suggests 
that it may be possible to develop methods which will enable human 

to survive radiation exposure which otherwise would prove 

Continued research has demonstrated that antibiotic drugs--such 
as aureomycin, streptomycin, and penicillin-are effective in puw 
ex rimental animals through the period of reduced resistance to 

The Atomic Energy Project at University of California in LOB 
hgeles carried out basic studies on the effects of radiation and treat- 

- 

moment of exposure. The sulp 5.l ur-containing amino acid, cysteine, 

E2 

in r ection that attends acute radiation sickness. 
I 
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Experiments dealt, for example, with 
'@iesponses of blood vessels to various drugs after exposure to radia- 
the the effects of radiation on the ability of the intestines to absorb 

Dins and amino acids, and the processes by which such metals as 
luwnium become deposited in bone, and how they can be dislodged. 

p-&bting Part of a CeZZ 

of radiation injuries. 

AEC-financed investigators at the University of Chicago will bom- 
bsrd microscopically small fractions of single living cells with high- 
@era radiation, so as to learn more about how radiation produces 
biological dama e. This is done with a microbeam of protons only 

One 
9 MeV Van de Graaff generator and passed through a perf orated shield. 
gighls precise equipment has been designed to enable the experimenter 

focus this needle of radiation on a selected part of a cell. Special 
have been developed to culture the material under study as 

single cells or one-layer-deep films of cells. The Van de Graaff, re- 
cently completed by a commercial manufacturer,. performed well in 
tests, and late in 1950 was being installed at the University of Chicago. 

one-twenty- d ve-thousandth of an inch in diameter produced in a 

BWk Bomb cmuazty com3nissim 

The Atomic Bomb Casualty Commission, financed by AEC and 
&binistered by the National Research Council, is continuing its 
studies of survivors at Hiroshima and Nagasaki. The purposes are 
to determine (a) the development of delayed radiation injury, altera- 
tions in the immunity of the exposed population to disease, any changes 
in fertility that may develop and change in vowth rates, if any, 
among chldren ; and (6) thi! genetic changes, if any, in children of 
&e  survivor^. 

New patients given complete medical examinations numbered 13 
1st January, exceeded 30 in June, and will be increased to about 100 
8 few months hence with the completion of the new research facilities 
under construction at Hiroshima. All known survivors who were 
within 1,000 meters of the points directly below the two explosions 
have been examined for radiation cataracts; complete medical exam- 
inations of this group in Hiroshima are in progress. About 650 new- 
born children in Hiroshima and 750 in Nagasaki are being examined 
each month to determine any increase in the incidence of hereditav 
abnormalities. "he ABCC studies, especially the search for genetic 
effects, are a long-range undertaking. 

CANCER RESEARCH - t 

The program to bring the unique facilities of atomic energy to bear 
in cancer research is carefully limited so as to supplement and assist 
the national program of cancer studies under many different auspices. 

Oak: Ridge Progrm 

The 30-bed Oak Ridge Cancer Hospital was completed and the first 
patients were admitted in April 1950. This hospital is devoted exclu- 
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Exploring the possibility of using radioactive gallium in the treat, 
merit of bone cancers in animals, later in human beings, 

sive studies of gallium toxicity and behavior as a drug hap e& 
completed. 

e*- To explore the properties of radioactive ruthenium in th 
ment of surface tumors. This isotope is a short-lived but power- 
ful source of beta articles which can deliver intense radiation to 
surface tissues wit R out damaging deeper-lying tissues. 

To explore the possibility of using radioactive manganese, another 
powerful beta source, in treatment of thyroid tumors. me pur- 
pose is to compare the performance of this isotope with that of 
radioactive iodine. 

To develop with the Postgraduate School of Medicine, Unive~e 
of Texas, and the M. D. Anderson Hospital for Cancer Research 
a method of telecobalt therapy for. treatin deep-seated cancers 
with gamma rays from radioactive cobalt. gadiation from 1,000 
curies of radioactive cobalt will be passed through a narrow h- 
dow aligned over the site of the cancer. one thousand curies, 
generated at comparatively modest cost by irradiating ordinary 
cobalt in R nuclear reactor, is equivalent in radioactive power to 
two-thirds of the world’s known supply of refined radium. 

3 

Work at Other La6oratm*es 

Brookhawen. Ten beds were set aside in the hospital at Brookhaven 
National Laboratory for experimental work in cancer. The hospital 
has studied a few patients suffering from thyroid cancers. 

One task at Brookhaven is to design a safe portable apparatus for 
separating iodine 132, which loses half its radioactivity in 2.4 honrs, 
from tellerkm 132, a fission product of nuclear reactors which decays 
into iodine 132. Brookhaven also will seek methods for separating 
calcium, iron, and astatine in a state of high radioactivity. 

Argmm. A third AEC-financed facility for the experimental treat 
ment of cancer, the Argonne Cancer Hospital, is under construction on 
the University of Chicago campus. 

Using particle accelerator. The medial pro m for the University 
of California at Berkeley includes treatment o r selected cancer, p0lYCY- 
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8, and leukemia patients. Research is concentrated on improv- 
tho& for making radioactive agents deposit selectively in can- 
sites within the body. Radiation beams from the 184-inch 
on of the Radiation Laboratory were used in experimental 
nt of tumors in animals. University of California is doing 
cancer research in San Francisco, pending the completion of a 
synchrotron which will provide beams of X-rays and beta 

s for more extensive work. 
i .. 

\ 

Mm~cw, RESEARCH 

Government-owned lab- 

of proteins and fatty substances known 

ay at Brookhaven was on the effact of 
tion of new protein. A nonradioactive 

that are formed in the body. 

to infections from 
opment of immunity, and other related 

rams of medica1 research were under way at Oak Ridge, Ar- 
t0mic energy installations, and unde;r 

medical schools, hospitals, and other 



AGRICULTURAL R.ESEARUH 

e the 
Plant, 

use of radiotracers to study proper fertilizer placement in crop 
ing, basic research on the genetics of mold, the speed of transassion 
of plant nutrients from the roots to the leaves of a plant, effects of 
radiation on plant growth and on the heredity of plants and anbals, 
and the fundamental life processes-photosynthesis, the functions of 
vitamins and amino acids, and the role of trace mineral elements re- 
quired by both plants and animals. 

R&hmti~e effects. Brookhaven National Laboratory continued its 
investigation of the effect of heavy radiation on crop plants, %peri- 

rate or 
merits gave no indication that radiation could improve growth 
yield, but in large doses caused marked damage to both. The ex eri- 
ments may ultimately give information on the mechanisms in P ants 
that control growth and yields, on genetic mutation rates, and on the 
resistance of plants to inf ectiom. 

The range of research studies of interest to agriculture includ 

FertiZkrs. In a cooperative program between the Department of 
Agriculture and the AEC, facilities for reducing various tagged 

sary for their safe and extensive use has been carried out. ~9peri- 
ments with these fertilizers showed how widely different crops vaq 
in their ability to use different compounds of phosphorus and 
fertilizer material from the soil. Investigations included studies on 
chlorotic plants-that is, plants that become yellow and stunted dur- 
ing growth primarily because of deficiency in trace elements. 

The AEC is supporting a number of basic researches on plants and 
radiation to seek to extend man's knowledge of living processes in 

lants. It has been verified with radioactive tracers that oak tFees 
frequently graft to one another at the roots. This may account for 
the spread of the oak %ilt disease. 

Radioactive weed killers have been pre ared and are being us4 to 

chemicals. Radioisotopes are being extensively used to study &e 
mechanisms by which plants absorb nutrient materials in their roots, 
transport them through the plant structures, and deposit them in 
various parts of the plant. At the University of Missouri, €or ex- 
ample, it was found that radiophosphorus tends to be concentrated 
most heavily in the newer leaves of the squash lant. At the State 

ments in the bean and other plants are being investigated. 
At South Dakota State College, radioactive selenium is being used 

in studies of selenium poisoning of cattle from plants grown on sel- 
enium-containing soils. Selenium poisoning is a serious economic 
problem in some arts of this northwestern region. 

Biosynthesis o P milk constituents and metabolism of ruminant @- 
mals, such as cattle, is being investigated at the University of cab 
fornia by means of compounds tagged with radioactive carbon. The 
results are in agreement with the general concept that in the ruminant 

fertilizers have been built, and research an a) development work nm- 

determine the site and mode of action of t B ese economically impohnt 

College of Washington the movements of eight f ifferent mineral de- 
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the plant material is broken down by microorganisms to short- 
fatty acids, primarily acetic acid, and that the acetic acid is then 
directly ih the synthesis of milk. The AEC is supporting a 
rch project at the University of Tennessee that is investigating 
phases of mineral metabolism in farm animal-attle, sheep, 
chickens. Facilities for this work within the Government reser- 
at Oak Ridge have been completed, and work is actively in 

GENETIC STUDIES 
?- 

wetics is a major field of AEC-financed research in biology, with 

3 e& of oxygen concentration. At Oak Ridge, Yale University, 
Bdngton State and elsewhere, geneticists are examining the effects 
‘oggen concentration upon the frequency of radiation-induced 
of lllOsome aberrations in plants, mutations in the fruitfly, and the 
’?? of bacteria. Studies showed that concentration of oxygen in %$ makes less difference as the ionization density of the radiation 

m. Relations of temperature to frequency of radiation-induced 
@@ 
@Dosome aberrations was also under investigation. 

] JR$ie8 with mice. Two years ago the AEC commenced a large-scale 
etic study involvin thousands of mice. The necessary strains and 

lob obtained. 
Studies showed that abnormalities result from exposing mouse em- 

@OS to X-rays, and that types of abnormalities are influenced by the 
hoof the X-ray dose and the stage of development in the emb o 
$&e time of exposure. Evidence collected in the last few mont %s 
bwed t‘hat.exposures as low as 25 to 50 roentgens may have ge- 
dc effects upon some physical characteristics in mice. 
The high frequency of partial sterility in mice after radiation ap- 

Bmtly a result of chromosome aberrations) has been codme 6 at 
: Ridge. Studies of the affected cells are in progress to determine 
b cause. 
Apilot experiment indicated that it is feasible to carry though the 

pjecbd large-scale study of radiation-induced mutations of specific 
in mice, and that the mouse is at least as sensitive as the fruit- =r togenetic damage from radiation, and may be 10 times more semi- 

k Methods for artificial insemination of mice have been perfected, 
I pmedure that will permit direct radiation of spermatozoa with 
bier doses than can be tolerated by the testes. 

emphasis on the genetic effects of radiation. 

* 

,mbers b of mice have % een developed and scientific data are beginning 

a 

BIOLOGICAL RESEARCH 

laboratory has a varied program of fundamental 

xample, is carrying out investigations in two broad * 

effects of radiation, and studies of metabolism in plants and 

- -~ 92031741-3 
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animals with the use of radioactive isotopes as tracers. hmatu,, 
eggs (oocytes) of amphibians will be used in tests for the effects 

of 
Studies of intermediate steps in metabolism with ~a&ophosphonLs 

determined that the f ommtion of high-enerm phosphate bonds, which 
are important in metabolism, differs 1n n0m-d and diabetic cells, The 

as the tracer are being continued at Brookhaven; it has air 

incorporation of radioactive iron into blood plasma and red bloorl 
cells may lead to information on the fate of th? blood during radiation 
sickness. A study photos@hesis, the chain of Processes by which 
plants convert carbon dioxide into plant tissue, will search for inter, 

swm mediate products between carbon dioxide and the end-product 
Major biological studies at Oak Ridge National Laboratory in- 

cluded the effects of radiations on germ .Cells and on the rate of cell 
division ; mutations of fungi and bacteria ; tracer studies on metab. 
ofism; biochemistry of nuclei acids; and studies of mice including 
pathology and physiolom and metic and developmental effects 
radiation. The University of talifornia Atomic Energy Project at 
Los Angeles studied the effects of radiation on various enzyme 
strate systems, metabolism of fats and fatt acids, and the mechamms 

on the toxicology of transuranic elements and other materials en- 
countered in the weapons research program. The Hanford 
maintained a broad program of biological research and surveys 
make sure that its operations were not contamlnatlng the environment. 
Scientists at the University of California’s Radiation Laboratory pur- 
sued a number of studies in tracer biochemistry and organic 
istry, radiobiology, and physical biochemistry, making use o’f Particle 
accelerators and radioactive tracers. Ar onne National Laboratorg 
conducted an extensive program of classzed research in biology. 

In addition to studies in its own laboratories, the AEC finand 
some 85 biolo ical investigations in nearly 60 universities and other 
institutions. %he University of Chicago is working on the bi- 
thesis of radioactive dru compounds ; the Connecticut Agricultural 
Experiment Station on t a e treatment of plant diseases with nuclear 
radiation; the University of Delaware on the effects of radiation 

owth of corn seedlings;. the Bureau of Plant Industry, 
United On the tats Department of Agriculture, on soil management and 
crop production; the University of Georgia on genetic studies of 
carbn dioxide fixation; Iowa State College on the effects of radia- 
tion on the longevity of mice; the University of Pittsburgh on mdia- 
tion studies of viruses ; Rutgers University on the accumulation of 
radioisotopes in shellfish; the University of Wisconsin on the long- 
term effects of intermittent radiation on dogs; and Yale Universitp 
on the mechanism whereby radiation causes genetic effects. 

beta and gamma radiation on cells- 

-yb 

of radiation effects. Los Alamos Scienti H c Laboratory concentraw 

. 

Distribution and Use of Radioisotopes 

During the year 1950 the isoto e distribution program, one of the 

to increase. More than 6,000 shipments of radioactive isotopes were 
made from the production facilities at Oak Ridge National Labm- 

AEC’s major activities for peace P ul uses of atomic energy, continued 
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uring 1950. This year’s total amounts to more than 40 percent 
15,000 shipments in all made since the program was initiated 

institutions were using isotopes; 2 
its report, “Isotopes-A Three-Year 

,)’ there were 549 departments in 305 
er 1950, AEC-supplied isotopes were in 

85 institutions in 47 States and Territories 
itutions in 29 nations abroad. 

and utilization stems mainly from 
entists and technical personnel expe- 

ials, aided by construction and op- 
pe processing area.3 The new processing 
to offer to isotope users a wider range of 
osts. The increase in number of persons 
isotopes safely is shown by the 142 new 

ments allocated these materials in 1950. 

USES OF RADIOIS~T~PES 

tracer atoms, radioisotopes have become a standard research tool 
in many laboratories. Radioisotopes also are used increasingly as 
soarms of ionizing radiation, as for instance, beta-ray applicators for 
treating certain pathological conditions such as lesions of the eye, 
w-ray thickness gages, and radiocobalt for radiographic testing 

a number of investigators indicating plans for using multi-curie 
somes of radiocobalt as substitutes for 1- and 2-million-volt X-ray 
ma&ines in. therapy. Numerous new radioisotope applications were 
pposed, many as outgrowths of research programs dread in 

mg sections: t 

M&JGa2 Ap&atim 

‘ An increasing number of reports indicate that radiophosphorus for 
tresting polycythemia vera, a disease in which the number of red 
Nwd cells increases enormously, and radioiodine for treating over- 
rctivity of the thyroid gland, are being accepted as treatments. One 
mch report, was based on a survey of 500 cases. 

A development recently reported is the use of a radiocobalt-nylon 
head as radiation source for certain treatments. It was found that 
r~rm nylon tubing may be stretched to a small diameter with good 

4 bile strength, thus forming a thread szxitable for sewing into position 
rith ordinary surgical techniques. Radioactive cobalt wire may then 
beinserted through this small nylon tubing to make a very versatile 
dation source for treating tumors accessible for application on body 
Maces or in body openings. 
Several groups of investigators reported on using radioactive iodine 

!ht certain cases of intractable heart disease. In some patients 
mth normally functioning thyroid glands but suffering from angina 
?pis, a heart condition marked by recurring chest pains, with 

‘Wgton 25,.D. C., 55 cents. 

pgms!. Examples of such applications are reported in the fo 9 low- 

i; 

I 
hibed and Pictmvd in Eighth Semiannual Report, Superintendent of Documents, 
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suffocation and fainting brought on by effort Or excitement, corn, 
paratively small doses of radioactive iodine reduced the thyroid fu 
tjon and caused varying degrees of relief in 60 percent Of the patients 
treated. 

The use of radiodiiodofluorescein, a dye containing radioactive 
iodine and emitting gamma rays, in detecting and locating brain tu- 
mors was extended in 1950. The method is based on the fact that when 
this radioactive dye is injected intravenously into a patient, the radio, 
active dye is taken up more rapidly by most:YPes Of tumor tissue than 
by normal brain tissue. This particular dlnpostlc technique is cur- 
rently in use in over a dozen hospitals and clinics throughout the 
t.ry. RecRntly the range and versatility of the diagnosis was 
enhanced by the development of the so-called crystal or scintillation 
counter, the most sensitive radiation detector developed to dah, 

f 
i 

nc 

Ag~cu.Ztural AppZicatiom i 

Radioisotopes have been used as tracer atoms in investigatiig mang 
fundamental and intricate problems in the fields of fertilizers, plant 
growth, animal husbandry, horticulture, entomqlogy, and cattle rais 
ing. The use of tracer atoms in fertilizers contmued to be develop4 
as a valuable test of soil fertility as well as of the efficiency of fertbet 
ap lication. 

8ne unique application tried for the first time in recent month is 
the use of radioactive carbon in studyin mealybug wilt of pineapple 
plants. The radioisotope is being use$ to study substances in the 
salivary secretions of mealybugs, to study the translocation of these 
secretions in resistant and susceptible strains of pineapple plants, and 
to determine if there is any correlation between the onset of wilt and 
the time of translocation of saliva secretions to the roots. The 

of radioactive carbon dioxide and then the mealybugs made radio- 
active by feeding on the leaves of the radioactive pineapple plant. 
Once the bugs have been made radioactive they will be allowed to feed 
on nonradioactive pineap le lants which will be analyzed at various 

An older radioisotope investiption which progressed during the 
year is the use of radioactive iodine in studying lant gowth regula- 

location or movemnet of about 15 types of plant growth regulating 
compounds. The movement of as little as three-millionths of a gram 
of the radioactive growth regulator can be accurately followed. 

Indm trial A p pZications 

During the year radioisotope tracer programs were initiated in mom 
than a score of industrial research laboratories. Although numerous 
new industrial problems were tackled for the first time with radioiso- 
topes, some of the most interesting developments in 1950 resulted from 
research programs started in earlier years. 

One group culminated a series of labaratory tracer studies on wear 
and friction by road-testing the wear of radioactive piston rings in 
an automobile under various driving conditions. As a result, the 

pineapple plants will be allowed to p T otosynthesize in an atmosphere 

intervals until the onset o PP wi t. 

tors. Radioiodine has been used to study the a, B sorption and trans- 
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or retail sale a new 

ication resulting from extensive laboratory and small- 
routine use of radioiostopes in an oil products pipeline 
t Lake City, Utah, to Pasco, J\7ash. The pipeline is 
n to Boise, Idaho, and when completed will cover 
miles. A wide variety of products is pumped through 

several different types and grades of gasoline, Diesel 
Radioactive antimony is used to mark the boundary 

p station changes the product being 
11 amount of the tracer material is 
products. As the junction or inter- 
oves along the line, the tracer flows 
truments operators know when one 

and when it is time to switch the 

ioactive strontium in 

- 
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XWNBER OF SHIPMENTS i 
DOMESTIC Aug. 2, Jdg 1, 

1946,to 1947,to 
June 30, June 30, 
1947 1948 

I 

Juls 1, July 1, 

June 30, June 30, 
1948, to 1949, to 

1950 1949 - 

2,594 
1,150 

271 376 
254 223 
195 282 
135 217 
79 84 
187 392 

3,575 5,291 

245 291 
68 9: 
33 5 

4 I 
9 

-- 
=- 

369 I . & 

5,183 
%xu 

123 i# 
100 m 
48 3M 
81 Zs 
36 ZB 
30 195 

65 82 69 23 
63 95 64 w, 
17 36 17 cn 

664 3w 1.83 

1, a13 1,m 
1,221 1,582 
148 216 
152 303 
89 115 
39 79 
55 75 
48 67 

692 

31 11 116 96 53 411 
79 103 30 331 

37 8 1 I4 
7 - - - - - 7 
17 10 (f 

m 125 174 35 

307 369 434 136 1,m 

Stable Isotopes: 
Deuterium oxide (heavy water)--- 

9 
2 3 32 Boron 10 and 11 ________________-_ 

H&m ________,_________________ _______--_ __--_----- ---------- 
23 17 Oxygen 18- _ - - ______ - - ____ - __ _- - - - - __ - - - - - 
37 

'65 

Deuterium (hydrogen 2) _______--- 22 

Electromagnetic amcentrated --__ ------- --- - 
Total- - - - - - - - _ _ _ - _ _ - _ _ _ _ _ - _ _ _ - 
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DISTRIBUTION OF Ismmfi-continued 

TOTAL. NUMBER OF 
SHIPMENTS TO NOV. 

30, 
DOMESTIC 

Radio- 
active 

a- 

37 
2 

63 
1,372 

75 
256 
32 
77 

192 
1,165 

225 
122 
43 
68 

220 
2 

90!3 

481 
9 

444 
1 

97 
4 

201 
26 

1, Qo6 
226 
970 
32 

142 
861 

7 
46 
3 

432 
629 
a2 

111 
124 

1 
385 

2 
342 
11 

1, 

Total _____: _____________ 14,589 

1960 

31 

TOTAL NTJXBER OF 
SHIPMENTS TO NOV. 

30, 1960 

FOREIGN 
I 



AEC and Civil Defense 

The role of the AEC in civil defens-xcept for its Operat‘ ]“E: re- 
sponsibility to have emergency plans, teams, and measures in readi, 
ness a ainst catastrophes at atomic eneru centers-is that of 

0 admin, scienti e and technical consultant to the agency empowered t 
e research de- ister Federal activities in civil defense. Much of th 

scribed contributes to this work. Specific activities in support of clpil 
defense included : 

a 

g was A training course for instructors in radiolo,aical monitorin 
completed under joint sponsorship of the AEC and the National 

g 39 
Security Resources Board. Eighty- three persons representin 
States, Alaska, Hawaii, Puerto Rico, and the District of Columbia 
received this training at Brookhaven? Oak. Ridge, Illinois bt- 1- 

tute of Technology, University of Cahf oma at hs Angeles, and 
Reed College. Physicians and osteopaths numbering 157 and 
representing 31 States, Alaska, Hawaii, Pueh Rico, and the 
District of Columbia, plus observers from the United 
and Canada, received 1-week instructor-training courses in the 
medical aspects of atomic warfare at Argonne National hbm- 
tory and at the following universities: Rochester, Western h, 
serve, Johns Hopkins, Alabama, Utah and California at 
Angeles. At the NSRB’s request, AI36 arranged for a l-week 
course for nurses in the medical as ects of atomic warfare at the 
University of Rochester Atomic Energy Project beginning in 
November, and 70 nurses attended. 

Eighteen emergency radiation monitoring teams were organized 
in five areas and are undergoing training. 

The Efects of Atomic Weapm, a handbook produced under joint 
sponsorship of the AEC and the Department of Defense, was pub 
lished on August 12,1950. Medical Efects of Atomic Weapona, 
a pamphlet prepared by the AEC and published by the NSRB in 
1949, was revised and reprinted in August. The AEC col- 
laborated with the NSRB in certain portions of the first volume 
of the NSRB’s U. S. Civil Defense (NSRB Doc. 128) ; contributed 
material for subsequent volumes, and gave advisory assistance 
on the texts of the NSRB pamphlet Sumival Under Atomic At- 
tack. Similar assistance was given the reparation of Fire 
Aspects of Bombing Attacks and the Civil Jefeme Health #em- 
ices Manu&. 

The AEC participated in civil defense test exercises sponsored by 
the NSRB and the local governments of Washinmn, Seattle, and 
Chicago. 

Five AEC staff members, at the request of the NSRB, were ap 
pointed to serve on the NSRB’s Interdepartmental Commitw 
on Radiation Monitoring, concerned with all aspects of policy, 
organization, and radiation instrumentation for the national pm 
gram of radiological defense, including training by State ad 
local governments in monitoring procedures and techniques. 
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Finance 

t 

I I 

i 

AEC began the 1950 fiscal year with 12 months' experience with a 
t-based performance budget. The 1950 budget mas not presented to 5 Congress in this form, but was recast in terms of the costs of the 

planned activities and was administered on that basis. As a 
"&, an annual cycle for &e orderly preparation and review of I.es t estimates, in terms of what each activity costs is developing. A 
b'sly developed procedure for executing the AEC budget provides 
@ reparing an annual financial plan that is adjusted quarterly to 

' for&m con with decisions made on each program. Figures based on the 
pacia1 plan are reported throughout AEC in monthly comparisons 
nf costs, with budget estimates, enabling officials responsible -- for the 

i 
+P s to measure current performance agamst projected plans. 

Usma A COST Brnwz~~ 

costs of AEC programs, subprograms and categories, have been 
#popted monthly since September.1949. However, until April 1950, 
&m budget and reporting classifications did not define the costs s&- 
tiwtly well to perrmt uniform reporting b all offices. Activity classi- 

reviewed and revised. Monthly reports compare actual costs with the 
budget estimates for each current quarter and show whether various 
&vities are costing more or less than the financial plan forecast. 
TGS comparison of the rate at which mone is being spent with the 
bated costs for a given period helps bo& to evaluate progress in 
pmgrams and to control costs. 

Progress was made durin the ear in developing and improving 
the financial statements by a fiJ AE offices which must be on a uniform 
Gs so that they can be more easily and accurately analyzed and con- 
solidated. 

fimtions with each program and su t program now have been 

.PROPERTY &f&AQEMEN!L' 

During the ear, AEC started testing at the Oak Ridge Operations 
OfEce a plan 9 or better utilization and disposal methods for property 
and equlpment consistent with the policy of placing maximum man- 

erial responsibility on its contractors. Any significant quantities 
Zexcess property are circularized among all prospective users, con- 
tractors are authorized to dispose of excess property which does not 
have to be circularized, and certain low-value items are eliminated 
from lists of excess property. 

hrgh-lighted the amounts of materials and supp fi es on hand at AE 6 
bhllations. Detailed studies durin the fiscal year 1950 showed that 
mbstantial quantities of obsolete an % excess materials and supplies 
were in inventories, and effort was directed toward disposing of 
obsolete materials and reducing inventories to the minimum for &- 
cient operations. By June 30,1950, although the scope of operations 
had increased, the atomic energy industr had reduced its total 
inventory from slightly over 97 million iollars to approximately 
82 million. 

The introduction of industrial-type accountin and cost budgetin 



Reducin the number of motor vehicles and, in some case, Providing 

s 2.6 
more suita % le vehicles, reduced operating and maintenance cost 
million dollars, 40 percent below those for fiscal year 1949. 

-- 7 
f 

TRANSPORTATIOK SAVINGS 

During the year AEC improved methods for making reduced trans, 
portation rqtes on Government property available to contractors 
whose costs the Government reimburses. A recent arrangement per- 
mits negotiated savings in rates to be applied t~ AEC propert? that 
is moved under commercial bills of lading, as well as that sh 
under Government bills of lading. 

PPed 

AUDITING, 

During the year general policies and standards were established 
for auditing accounts of contractors whose financial records are in- 
tegrated with the AEC system. Internal controls were Strengthend. 
Continuing inspections of business activities were instituted and are 
now part of the internal auditing program. 

The Comptroller General has authorized the General Accounting 
Office, Corporation Audits Division to conduct the independent audit 
of AEC, and they have recently started the audit. 

Security 
Measures to protect the atomic energy enterprise's property from 

sabotage and to maintain the security of its secret information were 
strengthened during 1950. 

ANTISABOTAGE STODlEs 

In order to assess the vulnerability to sabotage and to institute au 
practical countermeasures, special antisabotage studies have been 
conducted at the most vital plants and laboratories. The studies have 
covered all sensitive points at which serious damage could be effected 
by determined persons who might gain access despite the safeguards 
which have been set up. 

FBI liaison agents have been familiarized with technical aspects of 
vital operations and materials to assist them in evaluating and investi- 
gating any evidence of possible subversive activity. 

AIR PROTECTION 

By Executive Order 10127, signed by the President on May 22,1950, 
the boundaries of the prohibited airspace over Hanford were extended 
beyond those previously established in 1948. A danger area, formerly 
established over the Naval Proving Ground at Arco, Idaho, was reac- 
tivated at the AEC's request to control flights by aircraft over its 
Reactor Testing Station under construction in that area. 

Air defense zones which include Commission sites at Los Alamos, 
N. Mex. : Oak Ridge, Tenn. ; and Haaford, Wash. ; were established 
by the CAA-USa4F Joint Air Defense Planning Board during the 
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These zones extend in a radius of some 150 miles from the I 

f"ibited inner areas over each of these installations. Operators of 
P? aft must either file flight plans before entering these outer or *'&'' zones or be subject to identification in flight by Air Force 
@%a 
dater planes- 

bcjHe liaison is maintained between AEC and the Department of 
pfense. As reported in the Eighth Semiannual Report, a military 

trison was established at Hanford early in 1950. 

PERSONNEL INVESTIGATIONS 
I 

- 
under the terms of the Atomic Energy Act, which calls for prior 

investigation and AEC evaluation of FBI findings on the loy- 
character, and associations of persons given access to restricted 

'$mation and restricted areas, about 200,000 ersons have been 

;&des both persons being considered for employment or close asso- 
dation with the program and the entire staff taken over from the war- 

In some 2,300 of the 200,000 
AEC instituted further review to determine whether clearance 
be panted; approximately 700 were granted clearance after 

d&ional investigation, interview, or formal hearing, and the remain- 
f ing 1,600 either resigned or terminated employment before a final 
2 determination by the AEC of their eligibility for clearance, or were 

denied clearance. 

~'&W:OTL of right to hearings. The right to appeal adverse recom- 
Inmdations, originally available only to persons already in the pro- 
pm, such as those taken over from the MED, was opened on Se tem- 
tp,r 19, 1950, to applicants for AEC employment and to AE 8 con- 
mt~rs and licensees where access to restricted data is required. 
When an FBI report causes clearance to be withheld, the affected 

~ person is given an op ortunity to be heard and to have his case re- 

lbk board makes a recommendation to the local manager, who, in 
turn, makes a recommendation to the AEC General Manager. If the 
local mana er has made an adverse recommendation, the person may 

reexamines the entire record, including any brief he may choose to file. 
The Review Board then makes a recommendation to the General Man- 
ager, who makes the final determination for the Commission to grant 
or withhold clearance (see Appendix 4). 

vdigated between January 1947 and the end o P 1950. The figure 

e Manhattan Engineer District. 

riewed by a board at t K e place where he has applied for employment. 

sppeal to t f e Commission's Personnel Security Review Board, which 

1 
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AEC Contract Policy and Operations 



(CHAPTER 724-2- SESSION) 
(S. 1717) 

AN ACT 

For the development and control of atomic energy 

DECLA&4TION OF POLRYY 

SE~OR 1. (a) Findings and Declaration.-Research and experimentation 
the field of nuclear chain reaction have attained the Stage at Which the releaee 
of atomic energy on a large scale is practical. The significance of the atomic 
bomb for military purposes is evident. The &Wt of the use of atomic enera 
for civilian purposes upon the social, economic, and Political stmchres of 
carnot now be determined. It is a field in which Unknown factors are involved 
Therefore, any legislation will necessarily be subject to revision from the to 
time. It is reasonable to anticipate, however, that tapping this new source of 
energy will cause profound changes in our Present way of life. Amordinglg, it is 
hereby declared to be the policy of the People of the United States that, subject 
at 811 times to the paramount objective of assuring the common defense and 
security, the development and utilization of atomic energy shall, so far as pra+ 
ticable, be directed toward improving the public welfare, increasing the standard 
of living, strengthening free competition in Private enterprise, and promobe 

Ob0 

world peace. . 
(b) PUBPOSE OF Am.-It is the purpose of this Act to effectuate the policier 

set out in section 1 (a) by providing, among others, for the following malor 

Y 

_. 

programs relating to atomic energy : 
(1) A program of assisting and fostering private research and developmat 

to encourage maximum scientific progress ; 
(2) A program for the control of scientific and technical information which 

will permit the dissemination of such information to enourage scientific progress, 
and for the sharing on a reciprocal basis of information concerning the practical 
industrial application of atomic energy as soon as effective and enforceable &e 
guards against its use for destructive purposes can be devised ; 
(3) A program of federally conducted research and development to assure 

the Government of adequate scientific and technical accomplishment ; 
(4) A program for Government control of the production, ownership, and ese 

of fissionable material to assure the common defense and security and to insure 
the broadest possible exploitation of the fields ; and 

(5) A program of administration which will be consistent with the foregoing 
policies and with international arrangements made by the United States, and 
which will enable the Congress to be currently informed so as to take further 
legislative action as may hereafter be appropriate. ~ 
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CONTRACT OPERATION 

The national policy under which atomic energy work is carried on and 
bemajor programs that comprise it are set forth in the Atomic Ener 
Act of 1946 (sec. 1, see opposite page). This Act established t e 
@mework of the programs and their administration, and designated 
beAtomic Energy Commission to carry them forward. The major 

ams are research and development in private and Government- 
:$?d institutions to promote progress in atomic energy; 
as and Government control of fissionable materials, w ich, under 
be President's direction, includes the production of atomic weapons ; 
bontrol and dissemination of scientific and technical information ; and 
program of administration consistent with the policies established 

by the Act. The enterprise is owned by the people of the United States 
od its operation is directed toward the aramount objective of assur- 
iog the common defense and security, an$, beyond that, toward obtain- 
irys for the people the many constructive benefits that atomic energy 
off en. 

Commission took over a large part of the present 

Ehce the transfer in January 1947, the program has been growing. 
New administrative devices, new methods of directing and controlling 
the enterprise, still are evolving. 

Probably the Commission's most important administrative decision 
htts been to continue the DD's practice of contracting with industrial 
Nncerns and academic institutions to perform the actual operations. 
Under the terms of the Act, this course is explicitly ermitted. The 
unsnimous report of the special Senate committee t R at drafted the 
Act, stated : 

f? 

groduction7 

The Atomic Ener 
lmt from the Man % attan Engineer District, its wartime operator. 

merever possible, the committee endeavors to reconcile Government monopoly 
of the production of fissionable material with our traditional free enterprise 
system. Thus, the bill permits management contracts for the operation of 
Government-owned plants so as to gain the full advantage of the skill and 
experience of American industry. 

Under contract, industrial organizations, universities, and research 
institutions run the production plants, operate atomic energy labora- 
tories, carry out research and development work, and do other special 
tasks. 

In 1947, the atomic energy facilities entrusted to the Commission 
were being operated capably under contracts. The impairment and 
even sto page of production that might have resulted from termina- 
tion of t R ese contracts and a shift to operations manned by Govern- 
merit employees, possibly without the benefit of the experienced private 
management engaged in the work, were risks too grave to be accepted. 
Since that time, upon several occasions, the Commission has studied 
the possibility of direct Government operatidn when undertaking new 
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projects. In each case it has appeared that the.Project would be ad- 
vanced most rapidly and efficiently by- an exprlenced industrial con- 
cern, The unique capacity of American 1ndusFT to develop ne, 
better, and more economical ways Of doing things 1s one of the peaks[ 
advantages that our Nation has in atomic enerW development. 

Another important advantage is gained thr?ugh contractor Opera- 
tion : it lays the groundwork for eventual termlnatmn of Government 
monopoly and the integration of atomic eneru development with the 
competitive private enterprise system. Industrial participation in 
atomic energ is a two-way street: the national program draws upon 
the mana erial skills of industry, and industV acq$res specialized 
technical Lowledge in the field of atomic energy whlch-under pres 
ent necessities of information control-is obtainable in no other way: 

The Commission is aware that its operation through contractors is 
giving some industrial concerns access to atomx energy information 
that is not available to others. OllCy, therefore, of 
bringing additional concerns into the program WRenever possible. A 
fair share of contracts and subcontracts are placed with small business 
concerns as a matter of policy. AEC is ca ng on a program to 

ope Cf in the program. Previous reports have described the work of 
special advisory committees appointed by the Commission, and of pro- 
fessional societies, in searching out such information and making it 
available throughout the industrial world. steps are currently bein 
taken to release information about low-power nuclear reactors, useht 
for research, and to permit construction of such reactors by nongov- 
ernmental institutions. 

It follows the 

brin about wide distribution of the declassifia T le information devel- 

ing wider 

under the contracts. 
The diversity of the Commission% work necessarily calls for a wide 

variety of contractual arrangements, for example, such contracts as 
operation of a Government-owned production facility, and routine 
procurement of more or less standard supplies. The following sum- 
mary of these policies must be in broad terms. The effort has been to 
present a general coherent explanatibn, based on the major categories 
of contracts. Certain policy refinements, special arran ements, and 
exceptions have, of course, been omitted or not develope cf in detail. 

t 1 



AND EXECUTION 

Atomic Energy Commission contracts are of two main types: (a) 
Bed-price, such as those under which AEC pays. a lump sum for a 
@&ruction job, or a unit price for processing uranium ores into 
feed materials for production plants ; and (6) cost-reimbursement 

tracts such as those under which AEC pays the costs of operating a 
jmt or laboratory or of developing a reactor, and may or ma 
cm 

also an agreed-upon fee. Contracts are let by three di erent 

To the lowest responsible bidder after formal advertisement and 
request for bids in open competition. 

0) 

b) To the lowest responsible bidder among qualified firms invited 
to bid on an undertaking. 

c) To a concern selected by established criteria under terms negotiated 
between the concern and AEC. 

H not 
Pay prgedures : 

’- 
AEC PROCUREMENT POLICY GUIDE 

UC operated at first under policies and procedures established 
by the Manhattan Engineer District, and many of the contmts- 
particularly those for operation of major production and laboratory 
-1lationsare essentially unchan ed today. In December 1950, 
the BEC formulated and confirmeif the eneral principles of its 
contract operation and issued them as the IEC Procurement Policy 
Guide, which covers rocurement of services, supplies, materials, 
and equipment by AE 8 and by its cost contractors. 

olicy, the guide sets up a general 
policy of open competitive bid B ing at lump-sum or unit-price quo- 
tations, with award of contracts to lowest responsible bidders. It 
also states that a fair proportion of orders shall be placed with small 
business concerns. 

Advertising of requirements and public solicitation of bids are 
not always possible. Certain considerations may make it necessary to 
~ely on the exemptions provided in the Atomic Energy Act l and other 
laws to let contracts without advertising. This may be necessary, for 
example, because of security, urgency of work, or complex design 
vhich ’inust be worked out during the term of the contract. When this 

In accordance with Federal 

‘Specific exemptions are granted in the Act. For example, Sectfan 4 (c) (2) states 
“by contract made under the provisions of this paragraph may be made without regard 
to the provisions of section 3709 of the Revised Statutes (U. S. C. tltle 41, see. 5) upon 
Eertlflcation by the CoWssion that such action is necessary in the interest of the common 
defense and security, or upon a showing that advertising is not reasonably practicable, 
lad Partial and advance payments may be made under such contracts.” 
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I 

APPLYING TI333 P0I;TCY 

Within this policy framework, AEC selects for each undertaking- 
whether it calls for supporting university research in the stmCture 
of the atom’s nucleus or building a roduction plant-the particular 

needs of the situation and to accomplish the task efficiently and em 
nomically. The operator of a feed material plant may be paid at a 
fixed negotiated price per unit of production ; the contractor who oper- 
ates a Government-owned plant to produce fissionable material may be 
reimbursed for costs incurred; a construction contractor may be paid 
a lump sum that covers the entire job. One construction job may 
be let to the lowest responsible bidder after full advertising; for 
another job, it may be necessary to select the bidder from a list invited 
to submit proposals. In designing a reactor, or in building a complex 
new production plant to meet urgent time schedules, AEC may have 
to use a contract calling for reimbursement of the contractor’s costs 
by the Government, and payment of a fee negotiated with a qualified 
firm after its selection from a list of firms screened against established 
criteria. 

combination of contract and proce B ure best calculated to meet the 

Application of these requirements is not mandatory with respect to a research Or de 
velopment contract to be performed at a place not owned or leased by the Government If 
the quantity of procurement contemplated under the contract is not deemed by the AEC 
contracting officer to be substantial. The exception serves to relieve universities and omr 
nonprofit institutions receiving minor sums from AEC for research or development nork 
from the close supervision which is appropriate for larger contracts and other tyPa Ofcon- 
tractors but would be unduly cumbersome and contrary to custom in small-scale universfu 
and similar research. 
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$30 Procurement Policy Guide does not give detailed procedures 
Gtructions, except to the extent necessary to establish basic poli- 

Of 465. However, for each general category of contmt, and for the 
s in which the contracts are let, the AEC has established proce- 

dufls* Many of the procedures have been collected in manual form; 
ober manuals are being ~repared.~ Standard contract forms, allow- 

adaptations as necessary, have been prescribed for lump-sum and 
i08t-reimbursement construction contracts. A construction contract 

Dual for this type of work, issued in January 1949 and amended 
cos 

* OaDeeded, lays down policies and methods. A manual prescribing 
con Os tract policies for development work on reactors and similar projects 
:@ in DreDaration. General stipulations used in contracts for basic 
ID--* 

research ire being put together-in a manual. Specific procedures are 
io use for obtaining bids, and also for screening prospective contrac- 
tors and negotiatin 

@ntractor's and AEC's commitments and working relationship. In 
lump-sum contracts, certain provisions are standard for Government 
adertakings with private industry-f or example, those involving 
fl&uction require adherence to current Department of Labor deter- 
mination of minimum pay for laborers and mechanics under the Davis- 
Bacon Act. Contracts under which the AEC reimburses costs 
generally contain clauses on purchase of supplies and materials, sub- 
&racting, patents, statutory regulations, advance of funds, security, 
mounting, auditing, protection of health and safety, and risks charge- 
able to the Government-all adapted to that contract undertaking. 

with them for cost or unit-price contracts. 
Each contract de f! nes the task to be performed and spells out the 

Unit-Price Contracts 

In purchasing supplies, materials, equi ment, and other items, the 

contracts, for example A b agrees with certain processors of uranium 
ores to take u a specihed quantity of uranium concentrates at a stipu- 
lated price. ft agrees to pay a negotiated price per unit to companies 
who process the raw uranium into feed matenals. In many of its 
lump-sum construction contracts, AEC rovides for unit-price work, 

with existing utility mains. $his type of contract may also be use 
for-such operations as mapping or drilling to-assist e loration for 
uranium : so much per square mile of mapping, so muc T per foot of 
drilling. 

Unit-price contracts may be either negotiated, as in the production 
of feed materials, or let after advertising under full com etitive con- 
ditions as in the case of drilling and mapping o erations. 5 n the latter 

asa basis for bids. During the last 3 ears, during which some 650,000 

awarded contracts after public advertising and bid invitations to some 
100 drilling operators. 

BEC uses a type of fixed- rice contract cal f ed unit price. Under these 

fi 
such as a firm price per foot of ipe to be P aid to connect a new buildin 

case, geological and engineering surveys provi Ip e detailed specifications 

feet of drilling was financed by A E? C, 21 different companies were 

'The Procurement Polk Guide is scheduled for publication in the FeWal Regieter and 
available from the AE6 upon request. The constructio; manual, "A Guide for Con- 

is available from the U. s. hcting of Construction and Related Engineering Services, 
hvernment Printing OWce for 15 cents (see Appendix 8). 
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&N’I’RACTS FOR CONCENTRaTES 

In negotiating contracts for ore pTocessing in the contractor’ 
plants, the price AEC apes to ay 1s related to the estimated 

for amortization of plants and equipment and for profit. 8 
expenditures have been made, largely by the ~wnem of the 
plants, to rehabilitate plank closed since World -war 11’s end, and to 
make modifications needed to treat ores prunarily for uranium con- 
tent, rather than for vanadium, the recovery of which had dictaw 
the original design. 

The incentive to the supplier for improving operating &iencY is 

and increasing metallurgical recovery. 

of ore available and the estimate % processing Cost, includin 

provided by the possibility of greater profit through decreasing ma8 

FEED MATERIALS CONT.R~WS . 

The chain of feed materials plants is operated almost enthelo 
through negotiated contracts with private commercial firms under 
which they agree to process AEC-owned ura~ll~m at a Specified 
per unit. 

Most of the ori ‘aal contracts established by the MED were cost- 

For periodic-usually quarter1 y-redetermination of price. $0 estab 
lish a price which is fair and equitable to both arties, the scope of 

basis for evaluatin the contractor’s price proposal, either costs e 

engineering estimate of the cost of performance. Hence these con- 
tracts require that the AEC have access to the contractor’s books. 

8electin.g Feed Materials CMttyactors 

Unit-price contractors are selected in two ways. If the spec&a- 
tions and requirements are sdcientl firm to allow competitive bids, 

Where com etitive biddin is not practicable, the AEC discharges 
its responsibi P ity to obtain t % e most competent and economical con- 
tractor by making a careful survey of interested firms. Firms whw 
experience indicates they might be able to carry out the work are 
canvassed. Among the Important considerations in AEC’s screening 
of the proposals are: 

a) Experience of the firm. 
6) Caliber and number of company personnel available for AEC work 
e) Reputation of the company in commercial trade, its financial w 

d) General services it offers to the Government’s advmtage. 
el Availability of space or facilities in the firm’s plant. 

F&~J Feed Materia& Unit Price 

If restricted data are involved, the Federal Bureau of Investigetion, 
investigates the necessary staff members of a selected cornpW, ad 

lus-fixed-fee. T %l e present unit-prh contracts contain a rohion 

work to be performed must be made de~te, and t 1 eTe must be a sound 

enced by other A 8 C contractors in similar work, or a real;sticG 

* 

the responsible contractor is chosen w % o submits the lowest bid. 

serves and credit rating. 
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C determines whether they may have access to classified atomic P 
roposal for final negotiations, including estimates of cost of product 

'Pd an offer of a unit price. 
'me unit price includes costs and profit, and is a negotiated figure. 

guide, average costs and profits in similar industries are consid- Bs d. However, since the unit prices are forecast for short periods 
d;th consequently reduced risks, and since no sales or advertising costs 

involved, the mark-up above direct costs is usually less than that 
normal commercial business. If agreement on price- cannot be se 

information. If so, the firm receives the data needed to develop 

selected firm, negotiations are undertaken with 

for new work, since no actual costs are available, unit 
quarter are necessarily estimates. At the end of a 

4 pu&tx of operation, the contractor submits his costs rojected for the 
f 4 'usrter ahead with explanations of price changes. L AEC auditor 

iaspects his books and a general discussion is held on increases or 
ductions. The AEC then establishes a standard for negotiations in 
qhich all elements of the various items of cost are discussed individu- 
l~ly before a price is agreed upon for the next quarter. 

Lump-Sum Contracts 

Lump-sum contracts, under which a concern agrees to do a job for 
fixed rice, have been used b. AEC principally far construction 

work. $hey may also be used or architect-engineerin 
other service and supply contracts. Standard contract oms are be- 
ing developed for architect-engineer contracts, and have been issued 
for lum -sum construction contracts, allowing appropriate adaptation 

The AEC's Construction Contract Manual details the policies, prac- 
tices, ani3 procedures to be followed in contracting for construction and 
rssociated engineering services. It defines the authority to make engi- 
neeringand construction contracts, gives basic policies to be followed 
in providing these services, and requires establishment at operations 
offices of contract boards for the primary purpose of selecting con- 
bctors and ne otiating contracts on other than competitive awards. 

subcontracts AEC uses in this field. It sets forth the basic policy for 
letting work to the low bidder after public1 advertising for bids, and 
eshbhshes the conditions under which ot z er methods may be used. 
When advertising is not practicable, a selected group of contractors is 
usually invited to submit competitive bids. 

P and 
P 

bspec il c situations. 

The manual 8 escribes in detail the various types of contracts and 

AN hU8TRBTIvE LUlKP-s.rSar CONSTRU~ON CONTILaCr 

A buildingtfor the new permanent quarters of Oak Ridge National 
Laboratory, being erected now, was contracted for by methods and 
under procedures illustrative of those rescribed by the AEC manual. 
The building is located. in a restricts area, but it could be planned 
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fully in advance, and detailed specifications drawn ; time pressur 

way currently at Oak Ridge are under standard lump-sum Contracts 

was Pos in the letting of which full advertising and competitive bids 
sible despite the fact that 11 of the jobs are in areas from which 
are barred unless they are cleared by redar FBI-AEC securitg 
procedures. 

As Soon as detailed plans and specifications for the building we 

and 726 potential subcontractors and suppliers Who had signified th 
interest in AEC construction work. 

eir 

Nine general contractors and 52 sdmmtractors or suppliers in- 
terested in providing supplies and services to the successful 
contractor requested plans and specxcations, but when the bir:s! 
ing date arrived, only one bid had been received from a general con, 

e tractor and it was substantially above the engineer's estimate. 
AEC posted public notice rejecting the bid and advising that new 
bids were being requested. 

On the same date, new invitations were mailed to 358 general con- 
tractors and the same list of subcontractors and suppliers, Notices 
were osted in 20 post offices. Press releases announced the project 
and tRB availability of detailed plans and specifications in a lar 
;number of daily newspapers and in 18 construction trade joum$ 
Plans and specifications were placed on file at 30 plan libraries main- 
tained by various trade associations and reporting services. 

Eight general contractors and 49 subcontractors or su pliers ap 
plied for and received copies of plans and specifications an s 4 general 
contractors submitted bids. . 

not paramount. Nineteen of twenty-one construction contracts under e was 

completed, open invitations were mailed to 368 general contractors re 

PdZic Opening of Bids 

The bids were opened in public with representatives of most of the 
bidders in attendance. The AEC analyzed the bids and awarded the 
contract upon determination of (a) $he bid most advantageous to the 
Government in view of the various alternates proposed in the plans 
and the unit-price items established in the invitation to bid and 
(6) the competence and financial responsibility of the low bidJer. 

RESEARCH LUMP-Sa CONTRACTS 

A type of lump-sum contract whose purpose bears little relation 
to those already reported has been used b AEC to promote basic 

special interest to the atomic energy program. Under these contrads, 
the AEC typically contributes a negotiated fraction of the total costs 
of the project for carrying out a line of investigation for a specified 
length of time. 

AEC has found lump-sum contracts adequate where the total cost 
is relatively small, or where it can be estimated accurately, such as in 
projects where costs consist largely of salaries and wages or the prim 
of equipment of known cost. Very large projects, or projects the 
cost of which cannot be estimated with reasonable accuracy requh 

research, in university and private nonpro H t laboratones in fields of 

1 
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use of cost reimbursement contracts in which the AEC agrees 
&y either certain costs or a certain fraction of all the costs. 

@genefits under these contracts in support of basic research are neces- 
sarily lon -range since this research is directed toward increasing 

’tier than toward obtaining specific data of value in a particular 
$? undertaking, as in applied research. Almost by definition, each 

st supported must deal with something which is not known, not 
gerstood, or at least sdiiciently in doubt to need confirmatory re- 

Almost all proposals for Commission support of projects for basic 
arch originate with a scientist in a research institution, though 
are presented to the Commission by the administration of the 

ptltution. In some cases, the AEC may contact qualified researchers 
d seek to interest them in undertaking basic research in a particular 

field important to atomic energy which otherwise might be neglected. 
But the AEC believes that its contract support of basic research cannot 
hclude Government planning of research, that proposed projects 

be lanned on the basis of their significance to fundamental 
denm, anithat the initiative and final responsibility for the direction 
of basic research should rest with the scientists actively engaged in 
march. This does not, of course, apply to AEC contracts for applied 
Hearch. 

7s fun 8 amental knowledge in the sciences basic to atomic energy, 

B 1 POLICIES ON CHOOSING PROJECTB I 

I 

* 

Under these conditions, the AEC uses chiefly three criteria to select 

Of course, is whether a project proposed by a scientist is in a field of 
contractors for basic research projects. The paramount consideration, 

interest to the atomic energy sciences. Beyond that, the AEC places 
primary emphasis on evaluating the competence of the investigator 
making the roposal; and, except in rare cases, AEC policy requires , j 

1 1 that tesearc K projects must be supported ointly by the contracting 
f institution and the AEC, rather than who1 y financed by the AEC. 

f 

Review of a project starts when a scientist suggests a line of research 
either by letter or by talking with AEC staff. The investigator then 
may be invited to prepare a formal proposal. A “Guide for the Sub- 
mission of Research Proposals”* for support of research projects 
prescribes that the proposal include a discussion of the relation of the 
results of the project to general knowledge, a detailed discussion of the 
techniques to be used includin itemization of special materials and 
qui rnent, and a proposed bu et showing the total direct and over- 

tor expects to ma k: e, as well as those to be provided by the Commission. 
AEC studies the proposal and of ten obtains independent review 

and comment from recognized authorities in the field. 
If the technical aspects of the proposal are approved, kEC reviews 

the proposal to assure availability of funds, and soundness of finan- 
cial arrangements, and also to determine whether special contract 

heacfcost of the roject, identi % ying those contributions the contrac- 

- 
1 ‘The Guide may be obtained bv writing to the Division of Biology and Medicine, or the 

hion of Research, U. S. Atodc Energy Commission, Washington 25, D. C. 

3 



48 

provisions are necessary. Where it is anticipated that a nube, of 

7 a tYpe of 
projects may be supported by the AEC at one institution 
master contract may be used under which each of the pqects is 
specifically included when authorized. 

policy of Cboperative Fimciy 

The AEC policy of cooperative hancing of projects, in which it 
shares the costs of research with a research institution, is designed to 
accomplish these things : 

a) Assure that the contractor has a genuine interest in the research 
to be done. 

euch 6) hure that the research institution will carefully screen rw 
proposals before they are submitted to the AEC. 

c) Assure that the contractor Will follow r~ormal business PrWedurps 
to assure economical expenditures of funds, an importmt muid 
eration since most lump-sum contracts for basic research make 
specific requirements regarding accounting procedures, 

d) Provide, through the contractor's contribution, the nessarp 
budgetary flexibility to carry the project to completion since basic 
research rarely can be budgeted rn advance with such amurn 

Y 

The AEC sometimes deviates'from the policy of joint participation 
A few important basic research rojects require expenditures SO la& 

cost. In some work involving the construction and operation of par- 
ticle accelerators in private laboratories, the AEC supports as mud 
as 90 percent of total costs. But the contractor makes a very si@. 
cant contribution in organizing and maintaining a team of reset-trh 
talent, and such intangible factors are recognized as important 
contributions to the success of any basic research undertaking. 

that changes will not be required. 

that private resources can contri I!) ute only a small fraction of the total 

cost Contracts 

Many kinds of work necessar .for advancing atomic energy can- 

operations, AEC uses contracts under which it reimburses contractors 
for specified costs. It may or may not pay a fixed fee, negotiated at 
the time the contract is drawn. Contracts of this kind have been used 
for operations in Government-owned plants, laboratories, and other 
facilities, for large development undertakings such as those for new 
kinds of nuclear reactors, and for particular construction jobs. 

Large development projects are beset with uncertainties of cost 
and time. The contracts for development of reactors, for examplet 
like those for architect-engineering design, require that the CO~- 

tractors work closely with AEC personnel, laboratories, other con- 
tractors, and on occasioir mith other Government agencies, in 
attacking scientific, technical, and engineering problems. Many. of 
these problems can be foreseen or defined at the start. Nevertheless, 

not be contracted for under fixe L9 -price contracts. For such jobs and 
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ugally is not possible to estimate the cost accurately enough to 
it bids, or to negotiate a fixed-price contract. Contracts for 
Ob?ork therefore provide for the payment of a contractor's costs, 
 rally plus a negotiated fixed fee. 
p~e size and complexity of a large construction project for erecting 

coduction plant, or a reactor, and the need for its early completion 
'P require starting construction before the design is completed. 
$re is no basis upon which a prospective contractor can make a firm 

Moreover, in such cases, the AEC is buyin not only a physical bid- 

@ t contract is negotiated by the Commission after a survey, con- 
docbd in accordance with the procedures rescribed in the Contract 
Noual, to find the construction firm best tted to perform the work. 

t, but also time-time during which the faci :: 1ty can be operating. 

H 
P 

$ COST CONTRACTS FOR CONSTRUCTION 

A key role in letting cost contracts for construction is played by the 
@ntract boards established in every AEC operations office under 
be Contract Manual. The manual sets forth the circumstances under 
nbich engineering and construction services may be obtained by 
wedares other than the normal competitive lump-sum methods. 

[or 1um'P;sum architect-engineers, and for all cost-plus-fixed-fee con- 
wets, it provides maximum fee and other schedules to be used as 

The Contract Board, as prescribed, consists of at least three mem- 
bers appointed by the manager of an operations office. Its duties 
@mist of (a) recommending to the manager the construction con- 

t mtor or contractors to be selected to perform work on a cost-plus- 
bd-fee basis and architect-engineers to perform work on a lump-sum 
or a cost-plus-a-fixed-fee basis ; (6) negotiatin fees ; (c) negotiating 
other substantive provisions of contracts; ( d ) negotiating adjust- 
Dents in fees or in contract rices; and (e) erforming a number of 
other functions as providefin the manua P or as assigned by the 
manager of operations. 

! @des in negotiating these contracts. 

i 

- -- CHOICE OF COGT-TYPE CON" 

A construction job is described below to exemplify a cost-type con- 
$uction contract. It is assumed that it is necessarv to comD1et.a a 
plant to produce fissionable material at the earlie& possibli date. 
The only way to complete construction in time to meet the assumed 
productiop schedules is for design and construction to go ahead 

so that bids can 

construction. 
Details of design and construction for such plants are secret under 

the Atomic Energy Act, and making adequate security arrangements 
apering both the personnel and the physical custody of lans requires 
that finnsbe selected as early as possible to prevent ad d! itional delays 
when design has progressed far enough to begin construction. 

Thus capsiderations of both urgency and secrecy prevent the 
@licitation of lump-sum bids and dictate the making of a cost-plus- 
ki-fee contract. 

4 together; Waiting for completion of detailed desi 
f be solicited on a firm basis will considerably de Y ay start of actual 
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The manager of the AEC operations office concerned is responsible 
for selecting architect-engineers, COnStruCtlOn contractors, and eng; 
neer-constructors. For this assumed project, because of the size 
of the job involved, the final group of firms from which a selection 
is made must be approved in advance of the selection by the director 
of the Division of Production in Witshington. The local Contract 
Board in this assumed case is responsible among other functions for 
recommending selection of contractors. The Board includes directors 
of various phases of the activities of the Operations office and other 
top staff SO that its recommendation provides the manager with the 
combined judgment of his staff. 

The process of selecting a contractor for the Project actually begins 

As functional design and design criteria are prepared by the Operating 
contractor, the Contract Board is kept advised and thus can judge 
which type of contractor can furnish the necessary services, and 
which type of contract is appropriate, and c?n estlmate the cost of 

build, equip, and place the plant in operation. 
In the assumed project, as’actually was the case in one AEC proj- 

ect, the Contract Board might study brochures furnished by as many 
as 140 different architect-engineer firms and construction contractom. 
In this case, Washington headquarters, upyn request, supplied infor- 
mation on 12 additional firms, or combinatlons of firms, known to be 
qualified to furnish the necessary services. Brochures contain, in gen- 
eral, brief histories of the firms, descriptions of work in which they 
specialize, a listing of key personnel and their qualifications, and com- 
prehensive lists, usually with illustrations, of important jobs they have 

a few weeks after the Commission authorizes preliminary plam q. 

the different services, equipment, and material required to design 9 

~ 

done. 
The Contract Board screens the field on the basis of the job to be 

done as measured against qualifications given in information sup lied 

Washineon headquarters, the Board then enters into preliminary 
negotiations with the firms chosen in the screening. Representatives 
of each of the firms, after being cleared through FBI investigation and 
AEC evaluation procedures for access to classified data, are supplied 
with basic descriptive information covering the planned construction. 

by the contractors. After receiving the necessary approval o P the 

Further Investigation 

AEC re resentatives visit the home offices of the concerns and 

a) Reputation and standing of the firm and its principal members in 

6) Past record in performing work for the Commission and, if avail- 

c) Adequacy of any necessary home office facilities. 

d) The volume of work of the firm in previous years, and the extent 

develop in ! ormation concerning : 

performance of the contemplated type of work. 

able, for other Government agencies. 

to which the firm is currently engaged in other work. 
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Bbi& to assign an adequate number of qualified key personnel, 
I) includ@ resident representative having considerable experience in 

Mponsible positions on work of a similar nature. -- 
Additional management qualifications, such as record in labor rela- 

Ability of the firm to perform a major portion of the work with its 

AbGty of the firm to furnish or to obtain adequate construction 
plant and to procure required material and equipment. 

Geographical location of home office and familiarity with the local- 

/I tiom, safety record, and adequacy of accounting system. 

forces. 

~ Financial resources. 

i, ity in which the project is located. 

~ 

~0 the assumed case, the Contract Board recommends an architect- 
dneehg firm and a construction firm who have demonstrated their 
4fications to handle a complicated coordination of engineering and 
@&mction effort. 
mica.lly, on such a major job as construction of a plant to produce 

konable materials, the AEC may contract separately with a concern 
to dsign-such specialized facilities as, for example, those for electric 

= pwer or mechanical work. The operating contractor €or existing 
similar plants would work with these special-facility designers as 
wo&l the architect-engineer. 

the handling of construction also, the prime construction contrac- 
tormight employ subcontractors to install special facilities. The o er- 
&g cohtractor for similar plants would similarly work with Jese 
g&contractors, testing equi ment against specifications and before 

aC, and subcontracts determined upon by the construction contrac- 
tor with AEC assent-might be handled on the basis of cost-plus-a- 
fixed fee.- In all such cases, the pattern of screening competitive firms 
on the basis of established criteria, prelimina negotiation, selection, 
md actual negotiation of contract would be eit '% er handled directly by 
the AEC, as in the case of the design contractors, or by the prime con- 
tractor in accordance with AEC standards and with AEC review for 
rpproval before the subcontract could be signed. 

installation. Any or all of t K ese contracts-those entered into by the 

f THE  CONTRA^ GROUP 

The contract famiry which thus might evolve for the total job would 
consist of- 

A pkrnt operating contractor, responsible for process design, for establishing 
I 
i 

the design criteria, and procuring the major items of process equipment. 
An urchitect-engineering contractor, responsible for providing the design of the 
Pht and for field inspection of construction, with the exception of the e1ectric.a 

the construction of the electric power facilities, additions, and alterations. 

mer facilities, additions, and alterations. 

A mal contractor for construction. 
A Nbcontrmtw for electrical work. 

ti 

electric& enginedng mntractor, responsible for design and field inspection i 

f 
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COST CONTRACTS FOR DEVELOPMENT 

For large research and development projects, the AEc genePaul 
reimburses the contractor for his direct Costs plus an Overhead allopp, 
ance, and in some instances pays a fixed fee. The AI3c arranges 
under these contracts for such activities as work on the d * 

of a new 
reactor, gened studies on, for example, development of heat transfer 

e-€t’ng systems, or investigations into new and better methods of 

manage. uranium from ores. In effect, the Cornfission is buying the 
ment and technical “know-how” of contractors on a cost or cosbplus. 
fixed-fee basis. 

ah30 use The Commission’s prime cost contractors for development 

Procur, lmp-sm and unit-price subcontracts whenever possible 

id supplies, equipment, and construction services on a cOmpetitivsb 
basis. In some contracts, for example those for developirlg radiation 
instruments, fixed-price contracts are used and, where possible, 
petitive bids are obtained. 

THE “ADMINISTRMXVE” Co-Crr AS A MANAGEMENT Toot 

The type of cost contract used to a large extent by the Cow 
for development work may perhaps best be described as an &cad 

racts, 
trative contract.” A main emphasis here, as in many other cant 
is upon cooperation between the Government and the contractor to 
accomplish the particular task. This is described in a contract clause. 

It is the intent of the Commission and the Contractor that this agreement eb& 
be carried on in a spirit of partnership and friendly cooperation with a 
of effort and common sense in achieving their common objectives. 

The contract describes in broad terms the scope of the work to be 
done, and places considerable emphasis upon the development of loq- 
term and annual work programs, and upon provision for reports ad 
information on results and accomplishments. It establishes broad 
administrative and ha1 policies and procedures, with details set forth 
in contract a pendixes and in other administrative documents which 
can be revise x without formal amendment of the contract. Authority 
and responsibility are placed on the contractor to carry out 
program in accordance with the broad provisions of a negotiated 
contract. 

Negotiation of each contract presents its special problems. AEC 
typically adopts the personnel, accounting, purchasing, and other 

licies of contractors-particularly industrial contractors-to the 
&est extent consistent with basic governmental requirements. It 
has moved away from requiring detailed approvals of individual 
transactions of small monetary value and depended upon developing 
sound policies and making spot checks to assure compliance. Contrad 
problems have arisen over patent provisions, overhead allowan 
urchasing and subcoiitrscting, personnel and labor proviSiom, sll 

Led- f ee negotiations. 

3 

PROVI6IONS ON SUBCaNTaa(XINQ 

Typical cost contracts for development work provide that fllbcon- 
tracts must be approved by ~n AEC representative when they are 00s 

.. 
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amount. This requirement enables the contractors and the 
develop, by mutual agreement, appropriate policies, proce- 

and standard forms on subcontracting. It also assists review 
ividual subcontracts, (a) in the interim period during which a 
ntractor is getting started, and (6) for specific approval of any 

sum. Purchases over 

ther a cost contractor does a particular piece of work himself 

ct of an unusual nature, or for a lar 
gure, or of an unusual nature, are su F ject to approval. 

4 2bontracts with an outside firm-to have it done is determined by 
considerations as timing, economy, and security of information. 

<any cases it is more economical to subcontract work to outside 
@ fiers who are peculiarly suited by experience and equipped with 
$$ties to do the work. On one major reactor, for example, about 
$percent of the work will be accomplished by subcontractors. Many 
d&e reactor components are being designed and fabricated by manu- 

wing concerns. 
Some subcontracts such as those for design and development work 
the more complicated and novel manufactured items cannot be 

On ed on a lump-sum basis and cost subcontracts have been negotiated. 
75 percent of the subcontracted work on the reactor mentioned 

*rn has been lump sum, and 25 percent cost type. 

4 
-I 

I 

trct 

of a contractol"s own products. It ma be in the interest of the 

for AEC jobs articles which he manufactures. In such cases, a 
ical contract provision is that these articles cannot be charged to 

g&EC at prices higher than those currently paid by any other 
domer buying substantially the same quantities. The AEC reserves 
bright, by giving written notice, to require prior written a proval 

amounts. The AEC may require the contractor to obtain competi- 
bids, or may itself procure and substitute equivalent articles 

bvernment for a cost-type contractor or su B contractor to obtain and 

$any order in whch the total cost to the Government excee 8 s speci- 

g,ld by other manufacturers at a lower price. 

COST CONTRACTS FOR OPERATIONS 

Operation of major installations of the atomic energ program- 
poduction plants, or laboratories, and the communities associated 
rith some of them-is carried out under cost contracts. Contracts 
m drawn up through negotiations to cover the particular operations 
involved; in many cases they are evolved from contracts originally 
rorked out by the Manhattan Engineer District. 
The cost contracts for these various operations are the major 

&ruments through which AEC carries out the programs for oper- 
hg thie industry and for advancing the science and technologg of 
hmic energg. 
In one case, Hanford, the prime contract with the General Electric 
b covers operation of the plutonium plant, construction, research, 
md development both at Hanford and at Knolls Atomic Power Labo- 
ntory, Schenectady, N. Y., and covers also operation of the 22,000- 
Population community of Richland, complete with commercial and 
'ccreational facilities, bus lines, residences, etc., to accommodate plant 
Personnd md their families. 
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PRODlJCJ!ION CONTRaCrrS 

In the case of production installations, major industrial 
tions do the work in facilities which under the Atomic Energy 
are owned by the Government, as is the product they turn oukplutG 
nium at Hanfard, uranium 235 at Oak Ridge.. Their o~~tio~ are 
financed through the Federal budget, and their costs are Subject to 
Federal audit. Their contracts are directed toward accomplishing 
efficient performance of their job, turning.out on schedule the qUm. 
tities of materials determined upon by the Government, and see% 
to improve processes and decrease costs. They are obligated to pm 
tect the health of their workers and to safeguard the public from &e 
peculiar hazards of nuclear radiation, and are required to mainbin 
tight security controls over personnel and facilities. These many con. 
siderations require contracts framed primarily to establish a good 
working arrangement between the contractors and AEhne that 
blocks out the areas of r onsibility and obligation and makes it p 

efficiently and economically in a way satisfactory both to the Govern- 
ment and the corporation. 

A rigid contract would not meet these various needs. AEC nep 
tiates flexible instruments that permit wide variation in the char- 
acter and extent of controls that may be exercised. One great ad- 
vantage of the contract method of doing business is the manap- 
ment skill that the corporation's experience in competitive enterpnm 
brings to the atomic energy industq. AEC contracts are designed to 
give that skill the freest possible la consistent with fuElling A% 
responsibilities to the President, tEe 8ongress, and the Nation 

A clause from a production contract, carried over from Mlb con- 
tracts,.provides ". . . All work and services under this contract shall n 

be subject in all res ect to the a proval of the contracting officer -9 

. 

sible to set up flexible % a inistrative machinery tu carry them out 

the responsible AE e official. Snder such a clause, the contracbr may 



under the complete direction and supervision of AEC, or the con- ' tor may be given a large degree of freedom of action. The course 
AEC follows in administering the contract (reported in the suc- 

tbs dng chapter) depends upon the job being done, its experience with 
contractor, and the functioning of the systems of reports and 

trois developed for that particular kind of operation. 
the 

LABORATORY OPERATION 

FO~ laboratory operation, where the program combines both basic 
- erch and developmental work, contracts have been supplemented 

ith statements of operatin olicy jointly drawn up by the AEC and 
operating contractor. @ective integration of basic research and 

developmental work requires both stability and flexibility-stability 
br long-range basic research and flexibility for developmental pro- 

s in which the scope and objective may chan e frequently. To 
$$de this, in the case of one laboratory, the id& has, subject to 

@be of selected senior scientists capable of serving either as project 
leaders in developmental work or as individual research workers. 
me the AEC has expressed its intention of su porting an adequab 
t,& research program at this laboratory, it dec P ared its inhntion at 
be same time that the developmental oup would be larger in she 

the basic research group and woul r be engaged in projects carry- 
ing priorities assigned by the AEC, and that it o erate under the 
&si line necessary to insure that efforts are directe clp toward goals for 

,,8ilability P of funds, committed itself to the long-term support of a 

~ qhic E funds are allocated. 
I 
i 

ne contracts for operating the services of the 3 communities that 
apport major atomic energy installations-oak Ridge with 30,000 
population, Richland 22,000, Los Alamos 11,500-are lar ely without 
precedent. These communities began as Army posts an were oper- 
& &s such. Housing and many of the community and commercial 
kcsties have been Government-built-stores, houses and a artments, 
witals, recreational facilities-and are Government-owne . (In the 
hst 3 years, many rivately financed structures for commercial use 
Btve been built.) 8tilities and civic services, such as fire protection, 
police, waste removal, must be rovided, and bus lines must be oper- 
rtpd to and from the lants t % emselves some miles away from the 
munities. At Oak % idge and Los Alamos, the AEC has met this 
problem of managing the real estate and providing essential services 
throu h contracts with corporations set up specifically for the jobs. 
AEbs objective is that, to the extent practlcable and consistent with 

quirements for efficient operation of its plants and maintainin their 
&whyE these communities become wholly self-governing an self - 

pperty. When an 0 how best to achieve these objectives are ques- 
Xus not easily answered. The Commission recently appointed a 
hmunity 0 erations Panel, headed by Mr. R. G. Scurry, of DaUas, 

8 

!i 

Qpporting and enjoy rivate ownership of commercial and residential 8 

- h, to study t R e role of the communities in the atomic ener,qy program 



e UC with particular attention to possible meam for realking th 
objectives. 

FEES PAID CONTR~~O~S 

the sicceeding chapter. 

, 

1 

el 

m 

hi 

ge 
m. 
be 
tr: 

81 

.% 
f;’ 

co 

RiC 

fit 
net 
ti0 

( 

thi 
of‘. 



. .- * 

I11 

ADMINISTRATION OF ATOMIC ENERGY 
CONTRACTS 

f0 a&qinister the contracts through which the various atomic energy 
*rations are carried out, the Atomic Energy Commission some- 

has had to find new ways for Government and industry to work 
ther, and to develop management devices not previously used 

toge 
in Government programs. 

ss is more generally true of cost-reimbursement contracts, but 
Byen in administering lump-sum and unit-price contracts, AEC has 
te4ponsibilities not ordinarily found when contractors undertake 
@provide specified supplies or services to the Government at a fixed 

The descriptions of contract provisions and devices in the 
mmous cha ter underscored some of these : maintenance of security, 

P rod accountability for atomic energy materials. 
Where contracts are for operating facilities in the fissionable ma- 

tarids production chain, A.EC must closely schedule out ut and 

price. production contracts, found in the fee (I materials operations, 
for periodic redetermination of price (p. 45), and AEC must 

berefore review costs of such contractors to an extent not usually 
n-v in fixed-price contracting. 

teetion o P workers' health, and the public against special hazards, 

&e every necessary precaution against dela of work. de unit- 

C~ST-R-URSEMEXT c0NTRACTS 

It is in the administration of cost-reimbursement contracts, how- 
ever, that the management problems most characteristic of the atomic 
energy-pro m are met with. The firms operating large Govern- 
ment-omgroduction plants, carrying on exhnsive development 
rojects, and undertaking urgent construction jobs, work in close 
&-byday cooperation with the Commission and its staff. They 
have been selected for their competence, and the Government is 
contracting with them not only for technical ability but for mana- 
pial ability as well. The working relationships between the Com- 
hion and its operating contractors resemble in some aspects those 
kween industrial companies and their branch offices. The con- 
trador undertakes to carry on an extensive operation; the Commis- 
ion establishes the objectives and makes the decisions required to 
&the operation into the national pro m, and exercises the controls 
mssar to assure security, safety, girable personnel administra- 
Gon, an d prudent use of the public funds. 

Of the many administrative innovations required to make possible i this kind of relationship between a 
-$industrial concerns, those in the field of 

02031741-5 57 
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AEC Finance 

COST OF THE WORK THE BASIS FOR ACCOUNTING 

In developing a system better suited to its needs, AEC has had the 
support of the Congress and the Bureau of the Budget, the General 
Accounting Office, and the Treasury Department. By ,July 1948, 
AEC had developed and was beginning installation of accounting 
and financing systems designed to fit its Government-contractor open- 
tions with all their industrial ramifications. By the spring of 1~ 
enough accounting data were available to permit AEC to draw up 
a-budget request for proposed fiscal year 1951 activities in tern of 
the costs of performing the work to be done; that is, it had what 
the Hoover Commission has designated a “performance” budget, based 
on costs by functions rather than simply on the cash expenditures 
required. AEC in 1949 recast its 1950 budget in terms of the costs of 
the activities and has now had %complete year of experience with the 
cost-based performance budget. 

A report on the accounting support of the budget of the various 
Government agencies, prepared by special survey teams at the 
of the House Appropriations Committee, contains the fdoffing 
comments on the AEC system : 

1 
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or agencies under the Government Corparation Control Act, the AEC 
@$e?first Federal agency to adopt both an industrial-type accounting system 
$the cost-based performance budget for all of its operations. In view of the 

interest in the use of industrial accounting principles for Govern- 
ID agencies, it should be pointed out that the Commission possesses two of 
@$sentials without which the full beneflts of such a system cannot be realized ; 
tbefeciation by management of the value of a good accounting system, and 
$@tion of the need for an adequate accounting organization manned by 

alified personnel. In the installation of the new system. which began In 1948, 
$(j bas had the active cooperation of the GAO-Treasury-Budget Bureau Joint 
rlroanting Program. The accounting principles employed have been approved - __ 
p--ae Comptroller General 
M 
oe accounting is well integrated with budgetary preparation and execution. 
De activity classification and the cost accounting records and reports together 
@@titute an effective tool for the financial and general management of opera- 
@fl. Its usefulness should increase as AEC refines its systems and gains 
Grience in their use. 

‘‘INTEORBTED’’ coN!rRAcroRs 

fie basic concept that has made ossible the development of such 
,system in a contractor-operated B overnment enterprise is that of 
g,e%tegrated” contractor. For accounting purposes, major cost-ty e 
Nntmctors are treated as thou h they were branch offices and t K e 
flC the home office. Under &s arrangement AEC generally ad- 
mces funds to its major cost-type contractors and then holds them 
responsible for a proper accounting. The contractors’ financial and 
wunting operations under AEC contracts are required to be clearly 
geparated and departmentalized from their other activities. The con- 
wars maintain “branch” books of account and internal controls 
for AEC operations that are in conformit with generally accepted 
gmunting principles and approved by the e ommission. Contractors’ 
wunts thus become an integral part of the AEC accounting system. 
The contractor submits com rehensive monthly financial statements 

periodically conducts examinations of the contractors’ accounts and 
procedures for work under the AEC contracts, similar to the exami- 
nstions performed by public accountants in the certification of finan- 
ad statements. The result is to eliminate duplication of audit work 
md serious delavs in reimbursement to contractors. 

bAEC showing the financia P results of contract operations. AEC 

I 
~ - __ 

UC’s major iost-reimbursed operating contractors and mast large 
contractors for develo ment work are “integrated” in this way. Ex- 
unples are the Carbi x e & Carbon Chemicals Division of the Union 
Carbide & Carbon Corp., the Nucleonics Department of the General 
Electric Co., and the Atomic Power Division of the Westinghouse 
Electric Corp. The salient points concernin accounting and financ- 

8) Contkct o erations are financed from funds advanced to this 

1) Payments from these funds are audited periodically by AEC. 

ingunder one of these AEC contracts are as B ollows: 

contractor E y the Commission and deposited in a special bank 

A separate and distinct set of accounts is set up and maintained . 
to provide detailed data both by operatin units of the contractor’s 
organization and by AEC! activities. %us, the contractor and 

- 

i 



60 

The installation of a modern industrial-type accounting sgsb ~fh 
provisions for internal controls made necessary the adoption of moderp 
auditin techniques patterned after the methods of the public wmt- 
ing pro 9 ession. The primaq aims of this type of examination to 
see that funds and property are adequately protected by ~f 

internal controls and to establish the integrity of the financial 
merits. The audit includes the examination and verification of a~eeb, 
liabilities, income ex enses and cost distributions. Supporting doe, 

the adequacy and accuracy of the general records. ge accounting 
and internal control systems are renewed to determine whether 
are adequate to provide reasonable safeguards over asseh, and fu 
accurate and reliable information. The major improvement in tba 
0ver-d audit program represents another instance in which AEC hu 
adapted commercial methods to its operations. 

uments are checke 6f on y to t h e extent considered necessa to de- 

3 

Three Phases of the Audit 

Where the accounts of a contractor are integrated with the AEC 
accounting system, the audit by AEC generally has three phasea A 
reimbursement audit is performed primarily to verify the contradon' 
net expenditures for approval of reimbursement or recoupment vouch= 
em Interim examinations are made from time to time during tb 
year to test the adequacy of accounting records and internal 
These examinations are II part of a comprehensive audit c~stomrnb 
completed once a year to verify the balance sheet and opera- 
men& of the contractor, 

Examinations and reviews independent of the comprehensive 8* 

are made of financial operations under the various provisions of rfl 
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tracts. In addition to verifying the correctness of the related 
<@Lcial transactions, these reviews provide valuable information to 
,8Sltgement PJ and reveal ways of improving procedures and tightening 

dit branches in operations offices are under the administra- 
a of the directors of finance and are independent of the accounting 

@aches. Auditors from the Washington Office conduct on-the-site 
~ews of operations oilice audits and also review the copies of audit 
orts sent to the AEC controller. 

flP 
= 

The General Accountin Office has cooperated with AEC in all of 
roblems. ]a accordance with an agreement with the 

@aptroller its auditing e eneral in October 1947, the GAO Audit Division has a 
& stationed at each major AEC site. Since most contractors' rec- 
ords are now examined at the site by both AEC and GAO, the problem 
of duplicate records is largely eliminated. Both the contractors' rec- 
&,and the AEC audit reports and working papers are available at 
dbrnes to the GAO auditors. The GAO Cor oration Audits Divi- 
ion is now starting a comprehensive audit of 1 EC accounts. 

&divisions of the bu f get and reporting classification are the same as 

' ACCOU~NG AND CONTRACT ADMINISTRATION 

fie AEC accounts have been established in the exact pattern of the 
-mrk to be done throu hout the enterprise ; that is, the divisions and 

bedivisions and subdivisions of the operating program. Thus the 
&g of the budget estimation of future costs) is meparable from 

am laming, an 6 the accrual and periodic reporting of costs in- 
gd is %e basis for progress reporting as the program is carried out. 
The budgetin and accounting systems provide one of the means 

tatough which fiEC and its contractors'jolntly plan the jobs ahead, 
d subdividing the major objectives inb specific activities . 

cost estimates are prepared. Similarly, in the execution 
grams, the contractors' periodic cost reports, along with 

reports of physical work accomplished, make possible the con- 
bwl measurement both of work done in relation to schedule and 
&in relation to estimates. At the same time these reports provide 
iebasis for planning the work ahead, 

* .. Contract Administration 

Underlying the relationship of AEC to its major cost-rebbursed 
stractors-whether they be contractors for plant operation, labora- 

operation, development, or construction-there are certain mu- 
recognized principles growing out of AEC's basic policy for 
ctor operation and method of selecting contractors. Briefly, 

The contractor recognizes that the AEC is responsible under the 
- law for the conduct of the atomic energy program. 
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Basic Points for Coordination 

of the control is exer- 
cised, but to be successful all of the participants must be kept 
quately informed on four basic points, PIUS innumerable points 
sidiary to each. These points may be illustrated-in Ov&mp]ified 
term-as they would apply to a contract for operation of a 
plant : 

a) What is the goal to be accomplished over a period of the and 
at what rate ; how much material is to be produced over &is perid 
of time and how much must be produced-today, this 
this month, to reach the over-all goal? 

b) How much was produced today, this week, this month! If not 
as expected-why ? 

c) How much is it expected to cost to produce the quantity abikhd 
as the oal for the period, and at what rate will the ma be 

d) How much did it cost to produce what was produced today, this 

PLANNING CONTRACTORS’ PROGRAMS 

To provide a firm basis for estimates for future periods, an AEc 
operating division, after preliminary consultation with the local op 
erations office and the contractor, issues broad program plans. Thesa 
plans indicate-in a prod action program, for example-which plants 
are to be operated, the dates on which new plants are expected to come 
into roduction, and the over-all level of production activity. De 
taile cr programs consistent with these broad general plans are then 
prepared by the operations office and the contractor. The subsequent 
review of the detailed estimates is then on a basis which allows each 
feature of the total program to be assessed in view of the amount it 
ex ected to cost and in relationship to the remainder of the propa 

Frimary attention can thus be focused on two questions: ‘‘Is 
particular item worth what it will cost?” and, if so, “Can it be doa 
now or must it be postponed to enable a more important job to be 

Through these relationships a major 

incurre f ? 

meek, this month? If not as expected-why? 

* A * 

accomplished ? ” 
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men changes in the program occur-and in the fast developing 
beid of atomic energy they occur frequently-the budget can be 
~;ewed to see if funds can be made available to finance the new 
k. Such reviews are made each quarter and at other times if 

A contemplated increase in production of fissionable materials, for 
le, would require close coordination between the Washington 

pi~slon of Production, the local operations office, the coytractor, 
a, through the Division, other AEC offices and contractors whose 

fl 
$Ork might be affected. In the first place, such an increase, if sub- 
dntial, would probably require construction of new plant capacity. 

an administrative viewpoint, therefore, initial action authoez- 
gincreased production would be in the form of authorizing a con- 
pction program. Other actions dealing entirely with the operation 
,fthe new facility, as opposed to its construction, may be taken 
&er simultaneously with the authorization of constriiction or during 
be period of construction, depending almost entirely on the time 
dedule. These actions would be as follows : 

rsa”l? 

I) The Production Division forwards to the operations office proposed 
production goals or operating levels covering facilities as a whole. 
These are based on’a preliminary analysis and breakdown among 
all of AEC’s production facilities of the work needed to produce 
the over-all quantities of fissionable materials called for. 

1) The operations office and the contractor analyze these production 
goals or operating levels for the entire plant and further break 
them down into goals or operating levels for each of the individual 
facilities. 

!) The contractor then restates these assumptions in terms of addi- 
tional work expected from each of its organizational units. All 
told, the number of additional units of work to be considered in 
planning the production increase will total many hundreds. 

4 Estimated operating costs are then prepared, unit by unit, on the 
basis of these assumptions and reviewed at each of the steps 
involved in approval of budget estimates. 

.i Meanwhile, the AEC Production Division, by appropriate in- 
structions to other operations offices. will have taken similar action 
with respect.to operations contributing to the contractor’s ability 
to place the new facility in operation ( e. g., increasing production 
of feed materials.and delivery of raw materials, provision of 
special equipment and supplies). 

Upon approval of the operating cost estimates, the Production 
i Division will establish the cost ceilings for the operations office 
. within which the established proem is expected to be accom- 
plished, the latter will establidh cost ceilings for the contractor’s 
operation, and the contractor will establish cost ceilings for its 
organizational units. 

. 

r. 

! 
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Because of the greater di 
and because responsible sc 
ects, such rograms are not b 
in applief research‘ lan 

“chemistry of the rare earths,’’ 
his scientific staff the choice of 
attack, within the totals fixed 

tions are coupled wit K classes o 

CARRYING OUT CONTRACT PROGRAMS 

At its operations offices on the 
operations AEC maintains staffs of i 
keep the dommission informed 
anm with contract terms; to assist wi 
of programs ; to assist the contractors’ liaison 
tions and with Washington headquarte 
interpret, and transmit contractors’ r 
take action when difficulties 
other business operations are c 
and to assist contractor operations as required. 

The extent to which the AEC staff assists and supervises the 
tions of contractors varies widely with the circumstance. 
routine conditions it is at a minimum in plant or laboratory op 
conducted by contractors selected primarily because of their 
to carry on such work j it may be greater at installations where 
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rs, say for construction, are working together. It is con- 
here the task of managing and providing for a community 

Coordination of -Contractors-Example f rm Construction 

AS noted in the preceding chapter, the construction of a large plant 
= @der cost-type contracts may involve several contractors workin 

dosely together, each with large and complex responsibilities an 
By of them with varieties of subcontracts to administer. AEC 

Ipa 
staff supervision of such a job has many aspects. In addition to 
SUP ervising and administering the prime contracts with their many 
mvisions, the staff must plan and schedule construction activities, 

StitUte methods to control cost and progress. 
Successful completion of the plants on schedule depends upon close 

Goordination of rntercontractor relationshi . One of the foremost 

into one working unit. The importance of this coordi- 
B8tion is illustrated by a list of points at which teamwork between 

: contractors is required : 

% 
i 

Nedite P 

psponsibilities of the AEC staff is to mol cf the various contractors' 

procurement, review design and construction activities, and 

- plant operating coontractor must furnish basic process design information 
design criteria to the architect-engineer Contractor and sometimes to suppliers 

fhe architect-engineer COntTUCtWS must prepare specifications on materials for 
p~e of the general construction contractor in letting purchase orders for materials. 

fM construction contractor, on the basis of his general knowledge of the design, 
furnish the architect-engineer with a schedule of dates on which working 

drawings for specified portions of the work will be needed. 

architect-engineer contractors before they can complete the working drawings 
for aeir respective design responsibilities, must have available the shop draw- 
ings of equipment from the suppliers with whom the procurement orders for 
dpment have been placed. 

me mtrmctim contractor must have available the equipment delivery schednla 
md be aware of the time required for testing equipment and preparing it for 
iostallation. ,, 

In such a construction and design job, this interplay among the 
contractors begins the first day they are notified of their selection 
and must continue until the end of the project. The AEC staff coordi- 
nates the many determinations that must be made between alternatives 
IIS design progresses. The construction contractor reviews the prelimi- 
nary design drawings to offer suggestions on how construction may be 
simplified. When faced with design alternatives for which construc- 
tion cos6 are a deciding factor, the architect-engineer obtains =ti- 
mates from the construction contractor before selecting an alternative. 
Hany thousands of dollars can be saved on jobs as a result of this 
mperative work. 

specially fabricated equipment, 

UO chpidanee to Cbnt~actors for Comdty Operation 

3 The three communities which AEC operates through contractors in 
the furtherance of its production and weapons programs have an 

, 

1 
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i 
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ommunity faciZitie8. Provision of utilities, such 8s transportation 
electricity, gas, water, and fuel, and, in some Cases, hosPit;als and other 
lishments and institutions which serve a modern community. 

~owg+ng a& commercial facilities. Provision, maintenance, and management 
of housing for all residents, and the asswmce of adequate facilities for stor@ 
theaters, etc., including unimproved land on which Private enterprise has bnu~ 
or is building such facilities. 

In addition, there are ever-pressing problem relata3 to the  usual 
of nature of these communities-problems of self -goyernment, support 

schools, relations with surrounding political entities, encouragement 
of private enter rise, maintenance of security, and many others 
& a rule BE 8 ’s contractors for community operation have 

once in real estate management, but no Organeations were available 
with experience in managing the community lob as a whole, AE~ 
Operations offices at these sites are staffed.for day-by-da control of 
community management and for coordinating the work o 9 contrmhm 
where more than one is involved. 

It has been consistent practice of AEC to place contractors on notice 
that costs are a major consideration, despite the urgency of time schd- 
des. Adoption aud maintenance of cost controls by the contracbm 
has been a major factor in assuring economical accomplishment of the 
work 

cod reporting, as has bey seen, serves other purposes than that of 
economy ; when properly supplemented by other operating reports, it 
provides a measure of rogress, a check on the validity of previous 

important administrative control at all levels of all programs. 
plans, and a basis for p f anning ahead. Also cost accruals provide 

aggre ate population of 63,500. 
O\W ef towns calls for three broad kinds of management : 

@eration of these Government, 

The cost estimates set forth in the quarterly financial plan for each 

which the operations mana er may not exceed without prior approva Y office of operations for each operating program constitute ceili 

that costs shown in the plan for each uarter or for any program sub 
classification may not be exceeded. Brogram changes that the man- 
ager of operations cannot carry out within the limit budgeted for each 
program or within the range of flexibility permitted for subordinate 
activities are submitted to Washington for approval. 

QuurterZ review and adjzlstment. In any case, all financial plans and 

ter. About 3 weeks before the end of each quarter, managers of opr- 
ations offices resubmit their financial plans for the year, requesting an 

In addition, directors of 4 ashington program divisions may specify 

related a P lotments are subjected to a comprehensive review each quar- 

changes in allotments required for carrying out their operations an i; 



struction work during the remainder of the ear. The revised con 
lans reflect actual costs incurred during comp eted quarters and 
-to-date estimates for the current and succeeding quarters. The 

&&ors of program divisions and the General Manager reconcile 
@nflicting needs and priorities and approve whatever changes are 
fluired in the over-all financial plan for AEC. Finally, the revised 
ov,g-all financial plan is the basis for review with the Bureau of the 
Budget. 

to&? Reporting Procedura 

9 

micalIy, the cost-report chain begins with monthly cost statements 
for each of the divisions of an integrated contractor’s organization, an 
,ver-all summa of his costs for each activity, and, in reporting to 

@Urces under the jurisdiction of the local operations office. In each 
e, the categories by which costs are re orted are identical or can be 
~onciled with the categories by whic1 the budget estimates were 
originally made and by which the approved budget limitations were 
ablished 

tost reporting in constructh. On a construction job, AF,C sets up 
Muirements for cost reporting which provide important assistance in 
@ordination of the work. In one especial1 complex case, involving a 
number of contractors the reporting calle E9 for the following mor&- 
Dated activities: 

First, a detailed estimate on the entire job was worked out. This 
included n detailed breakdown of estimated costs on each unit or major 
feat~m of the total job. Then accounts were set up which showed for 
ach major feature at a given date (a) how costs incurred and com- 
mitted compared with estimated cost, (6) whether progress in work 
was in step with costs as estimated for that particular stage of com- 
pletion of the work, and (c) a new estimate, on the basis of progress, 
of remaining costs. Review procedures worked out in connection 
with the estimate and the accounting system were developed so that 
it was possible to tell, at any given time, whether each major feature 
of the job was being completed within the cost ceiling established. 

The’accounts covering each major feature of such a job and the cost 
ceiling placed on each account are in effect for each participating 
contractor. The construction contractor may collect monthly reports 
from each participating contractor showing for each account the costs 
he has incurred at a given date, and estimated costs to complete the 
work. These cost reports are then appraised in view of the original 
ceiling established for each account. If a report indicates 4‘overru~” 
or “underruns,” the costs incurred are checked against actual material 
deliveries, actual probOTess, and the amount of work remaining to 
be done. 

Such periodic studies, conducted jointly by the AEC staff and aU 
the contractors, immediately spotlight any segment of the work requir- 
h~ fnrther investigation because of cost disparities or lag in meeting 
schedule. 

washington hea 3 qnarters, a summary of total costs incurred from all 



Cmwnmity Amoumtiq 

Community accounting poses special problems. Qu~io~ 
in the early s ring of 1948 suggested the need for mor0 detailed 
operation in P ormation than was available from the MED or 
~CCO~~S. Three public accounting firms were employ4 to 
data from the accounts of the contractors for town operations 
current operating costs and income. The findings demon- 
need for improving the accounting by these contractom and 
teeatin their accounts with those of AEC. After careful 
tion an f discussion the three principal town contract0 
Anderson Co., Zia Co., and General Electric Go.) employ 
accounting firm to install uniform accounts for the three co 

PRWRESS REPORTING 

Cost reports from contractors could not m 
for future planning without additional reports 
complishment during the same periods. In 
organization, reporting includes a daily or we 
data for each of the operating facilities, a mo 
describing activities and accomplishments ( 
tion figures and a eneral review of progress 

material balance reports-showing such information 
month-end inventory, monthly consumption for each 
consumption for the following month, quantity on 
tive delivery schedule, and transfers of material. In ad& 
are periodic technical reports on developmental activities. 
reports are furnished the AEC operations office which, in 
a weekly report on major activities and a monthly status 
report summarizing data on all activities to Washington. 

Reports on Applied Research ad Development 

. The 'typical monthly progress report made by a con 
applied research and development to the local A 

ects) for each o B the dipisions in the co 
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&-strative infomat’ion and a brief review of work on each prob- 
la under investigation. For the large contractor whose work pro- 
ds on a number of projects, it is generally not feasible for the 
aontMy pro ess report to give sufficient technical detail for inter- 
~bd scient’ lfF c and technical workers. In such cases, quarterly prog- 
MS reports and topical reports are made. The former give details 
on ft limited range of related topics, the latter present thorough treat- 
Dents of a particular investigation at conclusion of the project, or 
at the time of some major developments. 

by the originating 

wough standard distribution lists maintained by Washington 
&visions. 

Beports m Basic Research 

The AEC follows a policy of asking for a minimum number of in-. 
@rim reports on contracts for basic research. The investigator is 
&ed to report on progress near the end of the first year’s investiga- 
tion, primarily to help the AEC determine its future action in su ort 
of the project (termination or extension of the contract, or mdLa- 

1 tion of support in view of greater or lesser interest in the work), and 
disclose any particular problems which the AEC might be inter- 

&d in exploring further. In the latter connection, should signif- 
icant or unusual results develop at any time, the investigator is nor- 
mally required by the contract to report his findings immediately 
so that the Commission may lend more assistance if merited or take 
other action. The Washington scientific staffs, of course, maintain 
scientific liaison with the project and follow the progress of the 
work in this way. 

If the project is renewed or extended after the fist year, an annual 
scientific report on rogress is required, plus a final.scientific report 

publish his resdts in scientific journals or by any other means the 
mvestigator may deem appropmate if they do not include material 
that must be kept secret. 

~epoking Source ad FhsimbZe dlctte7.iaz8 

Foe the source and fissionable materials which are peculiar to atomic 
merg operations, the degree to which control is required is consid- 
erably beyond that necessary or practical for other types of materials. 

I From the source and fissionable materials inventory reports of a pro- f 

duction contractor, it is possible to obtain a material balance in all 
operating processes every month. Representatives of the local opera- . ’ 

tlons office work in close association with contractor personnel in a+ 
muting for other than normal fluctuations. With this informa- 
tion as a control, all source and fissionable material is accounted for on 
8 current basis. 

Consolidated source and fissionable material inventories, which in- 4 dude “SF materials” held by all contractors, are submitted to a cen- 
tral office, where the materials must be related to the control totals 
based on the assay made when ore or ore concentrates were first 
wived. 

j 
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The various reports are distributed prompt1 
contractor among interested agencies and wor E ers in related fields 

1 

. 

upon termination o P the contract. The investigator is encouraged to . 
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The Commission is responsible for the security of th 
To this end, it has developed a system consisting of three ~n~~’~pri~ 
ent programs : ( 1 ) ~rsonnel security, to determine the eligic;~, 
for security clearance of all employe@ of the Commission and 
those emplo ees of its contracton and licensees who are to have u~~ of 

cess to installations, materials, and Information, and to protect such 
property from sabotage, esPiona!T% Or theft ; and (3) dowent 
infomation GOTL~TOZ, to withhold classified information fr sui 

om Uau. thorized persons. 
These procedures are SU ervised by security personnel on the mc 

c- 
to restricte d9 data; (2) physical seCu+W, to prevent mautllorQ 

staff, who are located at a P 1 installations requiring protection, 

usually more cornpyex than at installations in routine operation. At ir 

security Protection in Con~t~ction 

In construction of fissionable material plants and other secret instal- 
lations, the task of warding the security of atomic energy pr~esses 

the site itself, work areas are segregated and fenced off so that workeq 
who do not require access to restricted data for their jobs have 
opportunity to acquire it. 

The minimum personal investigation includes a check of FBI 

Rtq 
bra1 files. For any workmen who will have access to restricted 4 
the full FBI investigation and AEC clearance procedure am nm 
sary. Other security checks are made on workmen who do not llaPr) 
access to restricted data but mho work in proxifity to Vital or sh. 
tive areas. 

Security representatives of the operations office concerned, working 
prith the security section of the contractors’ organizations also deter- 

fences, guard forces, and facilities for storage of plans and O& 

pa em containina classified information. 
kmplicating &e securit picture on a large job are the large num. 

bem of firms and workers w z o will be involved but who will never cow 
near the site itself. For example, many of the arcl1itect-engineer 
employees may be located at the home offices of the firm. This ~~eces 
sitates not only the clearance of employees or others who require 
access to restricted data but also assurance of the physical security of 
the papers and plans located in those offices. 

mine the adequacy of the physical security measure-p i acement of 

Security on Basic Resemch Fro jectg 

Another special security problem arises in connection with “unclm 
sified” basic research contracts. Most of the research which is sup 
ported in the basic atomic energy research rogram as described hers 
is unclassified by virtue of its very nature. bowever, on some project8 
there is more likelihood than on others that data may be discoved 
that must be safeguarded, and procedures have been devised to deal 
with this eventuality. 

If the Washington divisions giving technical approval to a basic 
research project consider that the chance of developing restrictsd dab 



is essentially zero, none of the investigators is required to have formal 
under security procedures. If there is even a very small 

,hanCe of developii~ restricted data, the senior scientist is required to. 

&ked of the classification policv of the Commission and serve as 
security monitor for the work. If at any time he considers that 
restricted data have been or may be discovered, the security monitor 
so informs the mana er of operations administering his contract, and 

few basic research problems which, though they involve restricted 
data, are most appropriately carried on outside the Commission's 
laboratories. In such cases AEC security clearances are required for 
sll investigators, and procedures are established by the manager of 
,perat ions administering the contract to provide adequate physical 

be investigated by t f le FBI and cleared by the AEC so that he can be 

steps are taken to sa P epard the information. There are, of course, a 

for the project. 

AEC BUSINESS MANAGEAXEX" OF CONTRACTS 

provements in the 
property. 

As-in all its contract administration, AEC has attempted to give 
assistance and guidance to its contractors in business management 
matters without detailed regulation of methods. The effectiveness 
and economy of the contractor in performing the work under his con- 
tract is maintained through a close relationship of the manngement 
staffs at the AEC operations 05ces with the contractors. These rela- 
tionships at the operations areas are supplemented by visits from the 
Washington staff. Continuing efforts are being directed by AEC and 
contractors toward developing more effective methods for measuring 
and contributing to business efficiency and economy. 

4 



CONTRACTOR LABOR  RELATION^ 
AND AEC 

About 65,000 persons a 
Energy Commission h 
maintain conditions and mana 
work up to their limit of ability. 

RESPONSIBILITY OF THE COMMISSION 

The Atomic Energy Commi 
this field both under the At 
istrator of Government contracts. When contracts are on a 
it reimburses contractor expem and hence must 
funds buy full value, and that the contractor maintains w 
ditions comparable to good practices in the indust 
Within broad limits of public policy each contractor 
own personnel arrangements. 

Sem*ty. Under the Act, 
an employee access to 3 will not endanger 

tractor employees require 
do, an FBI investigation must be completed 
granted before an employee may enter on duty on a 
such access. In order to prevent harmful delays in 
the Atomic Energy Act of 1946' permits clearances to 
case of emergency by the AEC before the FBI in 
complete. 

Other semtices. The AEC Division of Organi 
offers some special services to participating contractors : 
distributin information on employment, wage 

safety and fire protection 
agement re 7 ations, assisting in key recruitmen 

RECRUITING ATOMIC ENERGY WORKERS 

Cmtmcction. Growth o 
great numbers of const 
struction workers were 
year, em loyment in co 

was largely responsib 
1949, construction em 

and by t R e end of 1948 

1 8ec. 10. 
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struction forces grew again at a rate 

truction workers is made more difficult where 
plants are distant from large industrial centers. 
g must often be provided. In some cases, con- 

ust travel as far as 150 miles daily in going to 
keeping with normal practice in the construc- 
lding trades unions affiliated with the American 
have performed a large part of the recruitment 

4i~~ contractors. Aside from construction, contractor employment 
remained relatively stable at around 35,000 to 40,000. !l?hese fig- 

@, however, conceal some fluctuations in the numbers employed by 
$&vidual contractors. Improvements in technology and elimina- 

of some processes made it possible to reduce the number of work- 
”% production; at the same time many had to be added in research P lad development work. At the electromagnetic separation and gas- 
fl~ diffusion plants in Oak Ridge, employment was reduced from 
&ut 15,000 at both plants on January 1, 1947, to fewer than 2,000 

former and 4,000 at the latter in 1950. During the same period, 
*rating contractor employment as reported by operations offices 
;oereased from about 100 to more than 1,500 for Schenectady; from 
rbut 600 to more than 3,000 for New York; from about 2,000 to 
over 5,000 for Chicago; and from about 5,000 to more than 8,000 for 
~ta Fe. 

loyees in this area of the program. 

RECRUITINQ OF KEY PFXBONNEL 

In rcicruiting key personnel for atomic energy operations, contrac- 
brs often have to go beyond the immediate labor market. The Man- 
hattan Engineer District. provided some assistance to contractors in 
baing persons who had skills that few ossessed, or that were in 
short supply in relation to demand. Un B er AEC, operations offices 
&lady cooperated. 
In December 1949, the AEC established a method designed to assure 

bat in recruitin key technical or scientific personnel, all the resources 
available to AE 8 should be systematically used. A specialist in key 
recruitment was placed in the Division of Organization and Person- 
nel in Washington. Whenever an operations office has a key Govern- 
ment job to fill, it notifies the specialist in key recruitment. (A key 

a position is defined as one which is so important to the program that 
the search for the best available people should not be limited to the 
vicinity of ihe office in which the position is located.) The specialist 
kshilarly notified when a contractor requests an operations office 
for help in finding people of particular abilities. He then canvasses 
the other field offices and informs the hiring office of the available pee 
ple (those already employed and applicants for employment) who meet 
fie requirements of the job to be filled. If necessary, the specialist 
bps outside sources, including professional societies, industrial and 
governmental establishments, colleges and universities, etc., to identify 
needed people. 

#20317--51+ 

i 

c 

,. 

i 



74 

A byproduct of this service has been-to 
of employees to advance and utilize their ab 
&ate needs of the office in which they are em 
in achieving these objectives 'has been made 
merit employment than in contractor employment. 
ever, are making increasing use of this service. 

Labor-Management Relations 

A smoothly operating policy on labp 
the atomic enerm industry is essentla 
of weapons and fissionable materials a 
research and development progra 
In carrying out its programs throug 
Commission laces its major reliance 
managerial s I: ills of the contractor. 
phases of contractor-Government re 
ism of AEC supervision affects the rate o 
To help determlne the best methods, the At 
appointed boards and committees to advise it on 
relationship with its contractors as would both 
performance by the contractors and assure the 
responsibility. 

Advi~ory Board on Contractual ReZationayhips. In Febrnarg of 
the General Manager appointed this board under the chair 
of John R. Loofbourow. Its field of study and 
cluded all phases of administration and management. Altho 
report placed special emphasis upon AEC relatl 
contractors in the conduct of research, the boa 
clusions were equally applicable to other contract operatiom 
contractor personnel administration, the Loofbourom board 
mended : 

The Commission should go no further than to arrive 
general personnel policies with contiwctors. The CO 
full responsibility on contractors for seeing that 
It should be borne in mind constantly that the'Coni 
agement from its contractors. 
AEC to attempt to provide duplicate manti 
for example, as passing upon the upprcwriatenes 
+tractors' personnel or approving . individual Prom 
matters should be the responsibility of the contrac 
held strictly accountable, as a result Of Careful 
the parameters of the negotiated agreement. 

It is a waste of 

Adsbory Cmmittee on Scienfifc Personnel. 
committee headed by F. W. Loomis was appointed to study all 
of ersonnel management in AEC research facilities. The 

In general, we believe, in full accord with the report of the LoofbOUro 
that the effective functioning of the program requires a luaximuur Yo& 
lution to the contractors . . . of responsibility for the formula~on, 
the implementation, of personnel policies. 

In the same 

en B orsed the finding of the Loofbourow board and stated : 

t:(2 i 
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rf8aent,8 Commi,ysiort on Labor Relations in Atomic Energ 1% 
didlatwns. In June of 1948 the President of the United Jtates 

inted a Commission on Labor Relations to study the complex BPP (The circumstances are 
$ported more fully on p. 78.) This Commission was to b6. con- 
cern itself with the broad code of conduct which should be observed 

nlanagemeiit aiid labor in their relation with each other in the 
,,ml program.” In April of 1049, the President’s Commission filed a 

ort to the President wherein it roposed that “the aspects of wages, 
bourn, and working conditions w P iich are the substance of collective 
flP 

barg?ining be left to managemelit and labor” without AEC inter- 
~elltloil except as is necessary to discharge its responsibility for the 
atomic energy program. 

CARRYING OUT THE POLICIES 

nie recommendations of these advisers have consistently called for 
broad delegation of authority and responsibility to the contractors in 
personnel administrution and labor-management relations. All 
&ressed tlie need for keeping Government supervision of details to the 
Dinimum consistent with Goveriiment responsibility. 

Under the principles laid down by the Commission, the AEC has 
limited its intervention in labor-management affairs, and promoted 
normal labor-management relations throughout the atomic energy in- 
dustry. At the same time, the Commission has sought to assure con- 
tinuity of production, the full necessary security protection, and the 
prudent ex enditure of funds. 

Commission has acted 
to establish those rights and privileges bot for the contractor and 
the workers which are traditional in America, at the same time that 
it has attempted to prevent work stoppages at vital installations. 

Employees of atomic energy contractors now have the right to 
choose a collective bargaining agent if they wish. Almost without 
exception, groups of employees organized as bargaining units work 
under agreements which assure that they will not strike during the 
term of the contract. Special machinery has been set u to settle dis- 
putes which arise. Contractors and unions havel by andyaq-ge, pledged 
that they will maintain production and working conditions during 
discussions of contract renewal. Steps have been taken to assure that 
those who participate in the program as bargaining representatives of 
employees are loyal to the United States. 

The AEC has also acted to reduce an possible conflicts between 

rotection which it must maintain over the security of its programs, 
[ut without compromising the standards of protection. 

mblems of atomic energy labor relations. 

B During t i: e last 4 years, the Atomic Ener 

the procedures normally followed in co 3 lective bargaining and the 

WAR- LABOR hTIONB 

flog$ C072~~~t8 under NED. AEC’s predecessor, the Manhattan En- 
@neer District, found it necessary to intervene in labor-management 
relations of cost contractors. 

On research and operations, union recognition was deferred by in- 
bmention of MED. The National Labor Relations Board wsts m- 

‘=,Cil) Ilk.; 
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quested not to proces~ any 

tractors could recommend 
subject to the approval of 
agency. 

Federal wage stabilization pollcles, contractors 
well-recognized labor agreements, and the unio 
role in recruiting skilled employees for the p 

The Government also in 

MED construction work? although wage r 

CHANGES AJTER THE WAR 

cedures were worked 

EARLY AEC LABOR POUCY 
c 

Th Fht D&pte 

diffusion plant for the BE 

4 1 -_I 
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at that plant so as to meet the conditions in the agreement 
anto Chemical Go. had negotiated with the AFL for employees 

assured that no contractor would be allowed to grant terms more 
Oak Ridge National Laboratory. The CIO claimed the MED 

ble than those nted by another. Discussions of these de- 
were carried on T y the contractor and the union throughout the 

”tking decided con 2? itions or to make identical concessions to employees. 

I@ of their agreement. 
%e AEC at first made some moves toward intervention but in the 

inst trying to require all contractors to maintain like 

’e dispute was not settled until a new contract was signed late in 
z 6, 

EFFORTB To SET STANDARDS 
I 

ne nature of the industry and the continuing dispute during 1947 
&be gaseous diffusion plant led to many demands, both internal and 
&mal, that the Commission create some “formula” for contractor- 
don relations that would give an absolute guarantee of continuity 
dproduction. The plants at Oak Rid e had been opened up for 

p&ctions were apparent between traditional collective bargaining 
rod a cost-reimbursement contractor system operation in a plant where 
tmn momentary work stoppage was against the national interest. 
Before extending collective bargaining to other areas it was felt 

b&t the possibility of a formula had to be explored. Extensive dis- 
fiions followed with contractor and union representatives. In 
juuary 1948, the Commission reported to the Joint Committee on 
jbmic Energy of the Congress that it was moving in a direction of 
aum intervention in relations between contractors and unions ; 
bt it hoped to arrive at the needed assurance of continuous operation 
b voluntary agreement of labor and management ; and that discus- 
gons were being conducted with the following goals : 

31) WhoIehearted acceptance by contractors and by labor and its representa- ’ tives of the moral responsibility inherent in participation in the atomic 
energy program. 

1) Development of procedures to assure (1) that all participants in the pro- 
gram are loyal to the United States, including those whose participation 
involves the exercise of negotiating and disciplinary authority over bargain- 
ing units, and (2) that determination of unit, jurisdiction, and similar 
questions will not breach security. 

c) Continuity of production at vital AEC installations. 

i) Consistent with the Commission’s responsibility under the law, the least 
possible governmental interference with the emcient management expected 
fromc AEC contractors. 

4 Minimum interference with the traditional rights and privileges of American 
labor. 

hussions with contractor and union representatives continued dur- 
:mg early 1948, but no agreement was reached and no formula found. 

“NONINTERVENTION” IN 1948 

dNtive bargaining on an experimenta f basis. Certain basic con- 

”he 1948 policy discussions were interrupted by a threatened strike 
aOak Ridge National Laboratory. At that time, AEC a;nnounced 
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it would intervene only to the 
tractor did not establish cond 
or substandard. 

This degree of self c 
dispute at Oak Ridge Na 
of the same issue in dispu 
The unions felt that wage 
were superior to those in th 
lished during the war. The 
gaseous diffusion plant, was 
the AFL union, representi 
it. Negotiations over a ren 
Carbon Chemicals Corp. 
tion of the laboratory, bro 
of a strike caused the emerg 
to be invoked. The AFL h 
tion ; the contractor refused. 
the BEC would not compel the contractor to arbitrate. 

res ects during negotiations. In order to give the Bo 
~n B er this Act time to report, the Commission directed 
agent, to maintain the existing conditions. After th 
quiry reported, the Department of Justic 
corn elling statw puo for the 80-day injun 

A E C also intervened directly at the end o 
the employees had voted ove 
and the injunction had been 
Chairman of the Commissi 
them that AEC intended to insure th 
stressed that the Commission would n 
posed by Carbide except to assure they 
leaders were successful a few days later in obtaining local amp 
of their decision that there should be no strike. 

Carrying out its nonintervention 

In actuality, the nonintervention policy yas modified in 

THE PRESIDENT’B COXMISSION ON LABOR RELATIONS - 
The President announeed his intenti 

on Labor Relations in the atomic ene 
Congress on June 18,1948, which de 
Oak Ridge National Laboratory a 
under the emergency provisions of 
dent declared in his message : 

. . . I believe that special study should be given to the problem 
orderly settlement of labor disputes in Government-owned, pr 
atomic energy installations. . . . I propose. therefore. to estubli 
coruposecl of men having esTert knowled 
this problem and to make such recorn 
The Commission should explore the question whether any 
should he enacted to protect the national interest without deP 
or labor orgnnizcrtions of the initiative and freedom nessaw 
our atomic energy program.’ The Co 

’A unit of Union Carbide and Carbon Corp., now the Carbide and CarMn 
Divhion of Union Carbide and Carbon Cow. 

.- 



5 ring to the atomic energy program the best of our experience in the complex 
$of labor relations. The Commission should concern itself also with special 
ets of the problem, such as questions of bargaining representation, uniform- 

of working conditions and wages, and procedures for grievance handling. 
rt3 
poe Commission should concern itself, in short, with the broad code of conduct 

should be observed by management and labor in their relations with each 

members of his Commission, the President chose William H, Davis, 
,i*er Chairman of the War Labor Board ; Aaron Horvitz, New York, 
bwyer and arbitrator ; and Edwin E. Witte, University of Wisconsin 
@nornics professor and former ublic member of the War Labor 
prd. John Dunlop, Harvard gniversit y economics rofessor, was 
fled as the Commission’s consultant, and Donald B. 8 traus, of New 
fork, as executive secretary. 
The President’s Commission conferred for 6 months with contrac- 
e union leaders, and AEC officials, cjrculated their report in draft, 
bm among these groups, consulted with the Congressional Joint 
@wittee on Atomic Energy, and discussed the problems with the 

01% submitted in April 194g9 was accepted by the President and 
$C for a trial period of 2 or 3 years. 

i 

t 

$q in this vital problem. . . . 

I 

1 Federal Mediation and Conciliation Service. The Commission’s 

, RECOIKXENDATIONB OF PRESIDENT’B COMMISSION 

fie President’s Commission proposed that, subject to certain neces- 
limitations, the normal aspects of wages, hours, and working con- 

itions should be left to collective bargaining free from governmental 
gkrference. Several specific suggestions were designed to facilitate 
mining : that all labor agreements include effective grievance pro- 
&res ,with arbitration as a final step; that the highest level of 
glnagement and labor should partici ate in the settlement of critical 
@Utes; sthat bargaining units an 8 representatives should be de- 
vmined by agreement and consent elections in preference to con- 
gied p’roceedings before the National Labor Relations Board; and 
hat in atomic energy plants the union should be integrated into the 
ht organization as a ‘‘two-way channel of communication and a 
dim of understanding between management and workers.” 
The re,port stated that AEC had absolute and final authority in the 
m of security and that security rules and their administration were 
at matters for collective bargaining. 

* 

bhinery to Prevent Work Stoppages 

For settling disputes, the report proposed machinery designed to 
mrve as far as possible the normal relationship of collective bar- - 
$ning. Experience showed that when governments set up ma- 
iinery far conipulsory arbitration, a device frequently used for set- 
hgemergency disputes, there was a tendency for all disputes to be 
hed to this authority. This greatly modifies the collective bar- 
hing relationship. 
h normal collective bargaining, the union leadership is uncertain 
w long’a strike may last and must balance the sacrifices involved 

‘Complete text in Sixth Semiannual Report of the Atomic Energy Cornmission, Super- 
bdent of Documents, Washinaton 25, D. C., 45 cents. 



Purne$ of Three Recommended 
endec 
pteml 

The Davis report recommended t 
three impartial members be appoint 
Panel be empowered to 
dispute which collective b 
ciliation have failed 
an essential part of the 

The right to strike or 
the keeping of the Panel 
and contractors agreed they wou 
ices or change working conditi 
down by Panel procedures. A 
ap ointed the same m 

left indistinct. The procedur 
issuing recommendations or f o 
the Panel is given full discreti 
may return particular issues 
jurisdiction, or decline to ass 

The procedures 
ment from trying to 
untenable position. Th 
ferred to it does not hvolv 
diction. The President's C 
a body not easily availabl 
stated that "the creative possibilities of responsible collectiv 
ing should always be zealously preserved. The parties sho 
encouraged or allowed to evade their own primary rep 
meet their own problems and to settle them by mutual c 

$he way in wh 

CASES HANDLED BY PANEL 
a day. 
vera1 S~OK 

Most of the cases the Panel has handled have been settled by 
and contractor negotiators. In its 18 months of existence, the 
has handled 20 disputes. Its reports have been printed in the 
and Ei hth Semiannual k orts.) Most of these cases h 

asserted jurisdiction. A few cases were returned to the part 
further direct ne otiations because the Panel felt the ne oti 

Formal recommendations Lave been issued in only six cases. 
of these involved assignment of work on a construction proj 

settled % y mediation either T efore or after the Panel had 

not exhausted ot f er applicable means of settling their tf i 
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Ridge. In effect, the Panel dismissed the case and recommended 
OSJl the disputed work be done in the same manner as in the past. 
@'\ was accepted by the parties. In a second case involving the 

construction roject the parties accepted a recommendation that 
dispute be su E mitted to arbitration. (For a full report of these 

cbet see Appendix 9 of the Eighth Semiannual Report.) Two other 
@&endations involved last summer's negotiations for renewal of 
@' ontracts at the national laboratory and the gaseous diffusion 
'$ in Oak Ridge. Five-cent per hour general wage increases were 

% September 1950, the Panel made recommendations to the parties 
the ne otiation of an initial agreement between Bendix Aviation 

krp, anf International Association of Machinists, representing em- 
lopes at the Kansas City plant. More recently, in November 1950, io panel issued recommendations to Sandia Corp., and the AFL 

ion representing its production and maintenance employees. 

mended and adopted in both instances. 

Operatio& Work Stoppages 

$I& September 1948, when the Commission decided to lift its ban 
#contractor recognition of unions outside of Oak Ridge, many unions 

been certified as collective bargaining representatives of em- 
+~MS 'in the program. AFL unions now represent bar aining units 

Scbenectady, Reactor Testing Station, and Kansas City ; CIO unions 
bargaining agents for certain units at Schenectady, Argonne, 

gmisburg, Monticello, Utah i and Oak Ridge. ' The past 2 years have seen intensive organizational activity in the 
&mic energy industry. One measure of the success of the Panel 
bbeen the absence of serious work stoppages during this period of 
organization and negotiation of first contracts. Since the advent of 
panel procedures, only three minor work stoppages have involved 
cperating personnel. On May 15,1950,34 atomic energy steamfitters 
rolked out with about 350 steamfitters in General Electric's privztts 
rperations at Schenectady. The atomic energy employees returned to 
work on May 24, and the others remained out for almost two months, 
On September 5,1950, the production and maintenance employees at 
&mic energy installations in Schenectady remained out for half a 
by. And on August 8,1950, about half the employees in the bargain- 

at the Bendix plant in Kansas City walked off the job for 

vera1 stoppages have occurred on construction projects. The 
Atomic Enera Commission has not viewed all construction as being 
mtbuously covered'under its procedures but the Panel has been 
msfd in ending several construction strikes by asserting its juris- 
&on '&fter they have started. 

t danger in the use of a dispute settlement agency such &s 

is in its being used too often. In a sense, the limited number 
endations issued by the Panel demonstrates that it has 
s hazard. In only one company-union relationship has the 

lntervened in both 1949 and 1950 in contract renewal negotia- 
since the appointment of the Panel, AEC contractors and 

mions gave negotiated more than 50 labor agreements without Panel 

~f~pfoyees at Argonne, Brookhaven, Oak Ridge, San f ia, Hanford, 
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The security requirements of the program as applied to the field of 
labor relations raise some other problems. The overriding respoG- 
bility of the Commission for protecting the security of the program 
has led to situations which contradict normal collective bargalnina 
practices. The Commission must retain final authority in the area of 
security. It has attempted to carry out this responsjbility with the 
least possible interference in normal collective bargaining. Neverthe- 
less, the securit1 of the program remains the paramount consideration. 

Loyalty of union officials. Consistent with the Atomic Enera A& 
and the Labor Management Relations Act of 1947, it is the settled 
policy of the Atomic Energy Commission that atomic energy facilitim 
be operated in a manner best calculated to assure that those who par- 
ticipate in the program are loyal to the United States. This poliq 
is specifically intended to include persons having line responsibility 
in res ect to collective bargaining whether or not any access to 
tricte B data or areas is involved. 

Ordinarily, no access is involved in the upper ranks of union rep* 
sentation but line responsibility for contract administration is present. 
In such cases, the statutory requirement of full FBI investigation 
and clearance by AEC is not applicable and has not as a eneral prac- 

alleged Communist affiliation or association of union officers who are 
in a position where they exercise administrative, negotiating or dis- 
ciplinary authority over employees on classified atomic energy work, 
the Atomic Energy Commission will review the situation, offer the 
union officials an opportunity to.clear up the matter, and will take 
such steps as may be appropriate to improve the situation. 

In 1948, when a serious question of loyalty to the United States am 
in respect to certain officials of the United Electrical Workem, then 
affiliated with the CIO, the General Electric Co. was directed to 
recognizing the union as representative of atomic energy workers 
in Schenectady. The union officials were not themselves employee of 
the contractor, but they did exercise authority over employ= and 
it was therefore considered that a threat to the security of the P* 

tice been resorted to. However, if information is availab f e concerning 
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(This action was reported in AECs Fifth Semi- 

pity and NLRB activities. One of the recommendations of the 
’@identk Commission was that “management and labor at Govern- 
Tbowned, privately operated atomic energy installations make 
$g endeavor to determine bargaining units and representatives by 

ement and consent elections in preference to contested proceedings 
’pm the National Labor Relations Board.” This is the kind of pro- 
dure NmB uses when the parties can agree regarding such matters 

the definition of the bargaining unit and the time and place of the 
6 
dection. When there is no a eement, the formal procedure is used, 
$&ding a public hearing wit g: a decision by the NLRB and direction 

election. 
Bearings of this sort are normally open to the public, as is the record 

&the hearing. When atomic energ cases first were allowed to come 
before the board, secrecy was insisted upon. By September 1948, 
bowever, the Atomic Energy Commission had worked out methods 
for holding these hearings in a normal way, open to the public, without 
bodangering security. 

A panel of NLRB trial examiners has been cleared for access to 
deified material so that if it is alleged that information needed 
t,,support a position is classified, the trial examiner can talk privately 
&h the party making this allegation, consider the materiality of the 
hformation and explore fully whether it can be presented in unclassi- 
fied form. A representative of the Commission attends the hearings 
bassist on security questions. With the exception of these safe- 

= pards, the hearings now are carried out just as in any other industry 
md it has been possible for the NLRB to make its determinations 
dthout any classified material whatever coming kt0 the open 

Qiiestions of preventing publication of restricted data are avoided 
NLRB consent procedures,. as recommended by the Panel, but 

ame problems do arise. Uruon representatives not employed in 
the plants ordinarily represent employees in conferences where con- 

4 -sent procedures are discussed. These representatives may not have 
received security clearance. It has sometimes been necessary to defer 
discussion of certain matters for separate conferences between em- 
ployee and management representatives who have had security clear- 

-ace. Bargaining re resentatives have objected to this since it de- 

!hilar questions have arisen concerning security clearance of com- 
pans and union attorneys in legal roceedings. The Commission 

- istill examining this problem and en x eavoring to work out improved 
rocedures which will permit the maximum freedom of collective 
Lrgaining without endangering security. 
in most cases, however, negotiations can be completed without 
ferring to such “classified” material. 

befo 

- 

rives them of the ski F 1 and experience of paid union representatives. 

.- 

c 

Mediators cleared. The assistant director of the Federal Mediation 
Ud Conciliation Service has received full investigation and security 

Doeaments, Washington 26, D. c., 45 cents. 
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i ‘Rf& Semiannual Report “Atomic Energy Development 1947-1948,” Superintendent of 
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clearance. Sometimes it h S been nec~~~ to disclose 
formation to him SO that he could dmlde the prope 
give his conciliators. One or two co~1ssloners re 
to,cases at larger atomic enera installations, also have been cl 

REIMBURSEMENT OF LABOR EXPENSE OF COST- 

In its administration of the labor expense of cwt-type mnt 

CONTRACTORS 

the Commission has a double responsibility : 

a) To assure that employment conditio-hcluding sa 
and such benefits as vacations, pensions and simlar 
adequate to attract and hold a well qualified work fo 
out the industry. Vigorous research and production p 
depend on success in this effort. 

try’s payroll. 
5) To assure that tax money is prudently spent in meeting the ind 

When the AEC assumed its responsibility for the 
it continued the rocedures used by the Manhattan E 
prior review an8 approval of all contractor’s w 
schedules which the Government 
mendations of the various adviso 
the Commission on April 29, 194 

of labor costs for 

6 Complete text in Appendix 12, Sixth Semiannual Report, Superintendat of 
Washington 25, D. C., 45 cents. 
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pd to issue a statement which would substitute general principles 
close supervision, which would establish guides to contractors and 
loyee organizations, and provide a framework within which wages, 

$q and benefit schedules could be worked out with reasonable as- 
price of AEC approval. This policy was being worked out in late so 

1950. . 

ervices To Curb Accidents And Fires 

ne prevention of fires and accidents is of greater than ordinary 
pportance in the atomic energy program, not only because of the key 

of the industry in national security, but also because of special 
)@a,& connected with the atomic energy operations. In the Atomic 
perm Act of 1946; the Congress specifically charged the Atomic 

3p0rgy Commission with taking necessary steps to protect life and 
~perty from hazards arising out of ita work. 
protection of people, financial savings and protection of invaluable 
duction and other facilities are not the sole objectives of the safety 

kort. Labor and empIoyer relations benefit, better morale and greater 
pductivit often result. 
fie AE&s Eighth Semiannual Report to the Congress sets forth 

pay of the uruque problems that arise within the industry from 
divities such as the production of fissionable materials and labra- 
tory research in the field. it states the methods that, have been applied 
bthe successful controi of the large-scale handlin of radioactive . 

&mely important, is the problem of preventing losses from more 
&ary types of hazards and accidentt+electricity and falls,. motor 

’&de accidents and burns. Fire prevention takes on a special sig- 
&cance when the safety of unique equipment is involved, or where 
jhmes may release radioactive materials. 
Each of the contractors through whom the Atomic Energy Cod- 

ion carries out its work has a responsibility for carrying out its opera- 
tions safely. The ABC stipulates the ’standards that are to be com- 
plifi with, assists in safety engineerin and fire prevention planning, 
Damtains records for comparison an 8 evaluation of occurrences of 
tecidehb or fires, investigates serious mishaps, provides advisory 

&mials and the attendant hazards. Less novel, % ut nevertheless 

‘Throughout the Atomic Energy Act of 1W6, there are revisions relating to safety and 
IL Protection of health in the atomic energy program. gxarnples of such provisions are 
k following : 

Sac. 3. (a) The Commission is authorized and directed to make arrangements for the 
csnduct of research and development activities relating to-(6) the protection of health 
Wa research and production activities . . . 
Sa& arrangement shall contain such provisions to protect health, to minimize danger 
b explosion and other hazards to life or property, . . 

Sec. 4. IC) (2) (Production of Fissionable Materials)’: Any contract entered into under 
@a sect3 shall contain provisions . . . obligating the contractor . . . to comply with all 
de any security regulations which may be greacribed by the Commission. 

8EC. 6. (a) (4) The Commission shall not distribute any material to any applicant, and 
hll recall any distributed material from any applicant, who is not equipped to observe or 
Ibo fails to observe such safety standards to protect health and to minimize danger from 
rplosion or other hazard to life or property as may be established by the Cornmimion. 

BDC. 5. (c (2) . . . The Commission shall not distrlbute any byproduct material to 
111 applicant who is not equipped to observe or who fails to observe such safety standards 
i~ rotect health as may be established by the Commission 
Le. 12. (a) In the performance of ita functions, the Commlsaion is authodzed to- 

@ . . . establish by regulation or order such standards and instructions to govern the 
-ions and use of fissionable and byproduct materials a8 the Commission may deem 
*cessary or desirable to protect health or to minimize danger from explosions and other 
bras to liie or property: . . . 
‘“Control of Radiation Hazards in the Atomic Energy Programs;’ Superintendent oi 

bents, Washington 25, D. C.. 65 cents. 
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services and, through the staff of its operations offices, supem* 
contractors' fulfillment of required s~~dards. l- the 

all operations of the Commission from the ordinary type of in dust^. 
and construction accident. 
radiation were reported. 

Since 1943, an estimated savings of 17 million dollars was accom 
plished by fire prevention, since the loss was that much below what i~ 
would have been had national averages of losses occurred atomic 
energy inst allat ions. 

In 1949, three major AEC contractom tmmed National Safety corn, 
cil Awards for Distinguished Services to Safety and two rwlved 
Joseph A. Holmes Safet Association (us so lhmu of Mines) 

Alamos, N. Mex. ; Oak Ridge, Term. ; and Richland, Wash., have been 
gven recognition for various outstanding performances in acti~- 
ties such as traffic control, fire prevention, School safety, traffic law 
enforcement, and pedestrian protection from such organizations Bs 
the National Safet Cquncil, Nationa! Fire Prot@ve Association 
U. S. Chamber of 8 ommerce, International Assoelation of chiefs oi 
Police, and American Automobile Association. 

The contractors performing the work for the comission hava 
built a tradition of accident prevention based upon pm-evaluation of 
the hazards and experience from past losses. AS atomic energy 
tions are introduced to industry, the work dqne during this develop 
ment stage should provide a ground work wlch will help make their 
operations safe. 

SAFETY SERVICES 

During the years 1947-50, inclusive, 29 fatal accidents 

During that period, no fatalities 

for excellent safety per 9 ormance. The three AEC communities, 

Contracts contain clauses requiring that contractors carry out 
work without danger to employees and to the public. Standard con- 
tract provisions for safe operations are included in research and mn- 
struction contracts. Operations contracts contain clauses, ne otiatd 
to fit the conditions of the articular operating agreement. &e con- 

minimum safety provision in buildings, construction, equipment, and 
practices. Essentially these are the same standards developed br the 
American Standards Association, Bureau of Standards, NabonaI 
Safety Council, National Fire Protection Association, and other na- 
tional standardizing bodies. 

accepted American Standards Association method 
of reporting anBcornpiling personal in jury rates which evaluates the 
need for accident prevention work is followed in order to be consistent 
with industry in general. Similarly, motor vehicle accident reco* 
are maintained in line with national practices for industry and munici- 
palities. AEC makes periodic audits of the records of its 0fE- ad 
contractors to insure uniform application of these standards, and a 
a basis for developing corrective recommendations. 

The Commission requires investigation of all serions accidents to 
be submitted directly to the General Manager. The developmentof 

rograms is also encouraged by personal contact in the evey-*f 
Xealings between management and contract personnel. Exc W@ 

struction contract safety c P ause refers to guides and regulations for 

The national1 
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J jaformation between the operations offices, the Washington office, 
d the contractors is accomplished through a Newsletter and through 

1, or more frequent, conferences on speclfic accident prevention 
@!)lemS. 
Contractors and AEC field ofices make detailed analyses of records 
d only general analyses of the over-all experience are made Fn the 

f&.ington Headquarters. This arrangement encourages better use 
~gccident records in the field and reduces the amount of reporting 

headquarters. Monthly summaries are published to show relative ' formances of contractors and AEC offices. These serve as an index 
ffie effectiveness of the program and as a basis for an annual safety 
entest among contractors and AEC offices. 
For purposes of comparison and evaluation, occupational and trasc 

jpjury rates are measured against those of companies having the best 
prds in comparable operations. By continual analysis of each 
aontractor's experience and by inspections, the Comrmssion's field 
#s measure the effect of the program. Where accidents increase, 

.' 'be Commission's safety engineers work with the contractor to de- 
wine the cause. Corrective action may take many forms includ- 
ing refinement of personnel or supervisory practices, correction of 
be conditions creating the hazard, reexamination of engineering 
pti- and, infrequently, disciplinary action. 
The Safety and Fire Protection Branch in the Division of Organiza- 

ion and Personnel establishes the standards of performance expected, 
mvides guides for design and operation of its various facilities, and 
bmishes staff advice to all divisions of the Commission. It has been 
found possible to provide assistance to the managers of the operations 
~ces in carrying out Commission policies with relatively small staffs. 
ne Commission has found that more effective accident prevention 
a be attained by safety engineering personnel of the contractors. 

special Probtems 

few processes. In an industry as new as that of atomic energy, re- 
mh and development work result in many changes in processes: 
ihis condition requires that extra attention be given to the elimination 
dhazards in initial planning and design stages, as well as during op 
rations. Preliminary plans for buildings prepared by the contractors 
itthe operations ofices are reviewed by the en eering and safety 
pnnel before approval, based upon the stan 8" ards established for 
bmmission-wide use. 

I 

im materials. Another situation which requires a special vigilance 
mlts from the use of materials which have never before been used 
nindustry. They may be toxic, flammable, or radioactive, or all 
bee. In these instances, there is close cooperation during design, 
bnning, and construction among the research, operation, and en- 

eering personnel at the operations offices. The safe handling of 

ially designed physical safeguards, or operating procedures which 
Pa worked out by the operating contractors with staff participation 
7 AEC management. 

materials is accomplished by careful evaluation of the hazards 
and by their guidance through remote control, dry runs, 

I 
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enterprise. This requires that buildings have fire protection 

accordance with the best accepted industrial practice and is based ’ 0x1 standards for protection developed by the Federal Fire Council 
“pa used by fire insurance companies. In municipal fire protection, 
&e standards of the National Board of Fire Underwriters are fol- 
p3d and 5-year surveys are made by the NBFU in order to maintain 
d&ir&le levels of fire protection in the towns. In evaluating the 
flults of the fire revention program comparisons are made with the 
@istics cornpildby the National Board of Fire Underwriters. By 
this standard, the atomic energy industry’s losses have averaged dur- 
ing 5 years 1.6 cents per $100 valuation of property as compared with 
onational average of 15 cents. During the first 10 months of 1950, 
be atomic energy loss rose almost to 3 cents, due chiefly to two 
brge fires, one at Oak Ridge and one at Berkeley. 
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APPENDIX 2 

~kBJ3RSHIF’ OF COMMITL’EES 

STATDTORY COMMIITEEG 

B joint Committee on Atomic Energ y--Eighty-second Congress 

fiis committee was established by the Atomic Energy Act of 1946 (sec. 15) 
to make “continuing studies of the activities of the Atomic Energy Commission 

of problems relating to the development, use, and control of atomic energy.” 
De committee is kept fully and currently informed with respect to the Com- 
@sion’6 activities. Legislation relating primarily to the Commission or to 
,tomic energy matters are referred to the committee. The committee’s mem- 

bership is composed of nine members of the Senate and nine members of the 
some of Representatives. 

wtor BBZEN MCMAHON (Connecticut), chairman. 
@presentative C~BL T. DUBEAM (North Carolina), vice chairman. 
pator RICHARD B. Rass~m (Georgia). 
Wtor EDWIN C. JOHNSON (Colorado). 
Senator TOM CONNALLY (Texas). 
&gator CIZXVTON P. ANDEBSON (New Mexico). 
*tor Booa~c~ B. ELICKENWPER (Iowa). 
Senator Euam D. MIIJXKSN (Colorado). 
senat& WIL~IBM F. KNOWLAND (California). 
senator JGHN W. BBICICEB (Ohio). 
Bepresentative CHm HO~IELD (California). 
Representative MELVIN PBICE (Illinois). 
Bepresentative PATJL J. ~AY (Texas). 
Representative H~RY M. JACKB~N (Washington). 
Bepresentative W. STERIZNB Corn (New Pork). 
Bepresentative CHABLES H. ELSTOR (Ohio). 

2 Representative C~L HINSHAW (California). 
Representative JAMES E. VAN ZANDT (Pennsylvania). 

WILLIAM L. BOBDER, executive director. 
H4aoLD BEBQMAN, deputy director. 

MiZitary Liaiion, Committee 

: This committee was established by the Atomic Energy Act of 1946 (sec. 2. (c) ) 

PB a group which the Commission shall advise and consult with on all atomic 
energy matters which the MLC deems to relate to military applications. Accord- 
hg to the Act, the committee and the Commission are to keep each other 
informed of such matters pending before the Commission and of atomic energy 
lctivities of the Department of Defense. The committee may make recommenda- 
tions to the AEC and refer matters considered adverse to the responsibilities 
of the Department of Defense to the Secretary, who, if he concurs, may refer 
them the President for decision. In 1949, an amendment to the Act provided 
that @e membership should be composed of representatives of the Army, Navy, 
ad &r Force, and a committee chairman appointed by the President. 

~ 
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HO~ ROBEBT LEBARON, chairman. 
Maj. &n. KENNETH 13. NICHOLS, United States Army, 
Brig. Gen. HWEET €5. LOPE% United States Army. 

Rear Adm. CHARUS F. COE, United States Navy. 
Rear Adm. FBEDE~~C s. WITHINOTON, United States Navy. 
Maj. Gen. FRANK F. EVEBEST, United States Air Force. 
Brig. Gen. ROSCOE C. WILSON, United States Air Force. 
Brig. Gen. ALVIN R. IJJEDECm, executive secretary, units stat 

General Advisory Committee 

This committee was established by the Atomic Energy Act of 1946 ~ 

The nine civilian members are appointed by the President to advige the 

mission on scientific and technical matters relating to materiala 
and research and development. Under the Atomic Energy A* 
shall meet at least four times in every calendar year; the 
first meeting in January 1947, and to date has averaged Six mwtinga a 

I)r. J. ROBEBT OPPENHEIMEB, chairman ; director, Institute for A 

Dr. Om E. BucIcLEy, president, Bell Telephone Laboratories, New 
Dr. JA- 33. COXANT, president, Hamud University, Cambridge, M~. 
Dr. LEE A. DUBBIDGE, president, California Institute of Technology, pass 

Dr. W. F. LIBBY, professor of chemiStW, university of Chicago, 
EGEB V. MWPHBEE, president, Standard oil Development GO., New pork, 
Dr. I. I. RABI, professor of physics, Columbia University, New pork, K. y, 
Dr. CYBII, S. SMITH, director, Institute for the Study of Metal 

WUTEB 43. WHSTMAN, head, department of chemical engineering, 

Dr. RICHABD W. DODSON, secretary ; chairman, department of chemietrg, B 

Princeton, N. J. 

Calif. 

Chicago, Chicago, Ill. 

setts Institute of Technology, Cambridge, Mass. 

haven National Laboratory, Upton, Long Ieland, N. Y. 

PATENT CONPENGATION BOARD 

This board was established in April 1949 pursuant to Section 11 of the A 
Energy Act of 1946, which provides that upon application for j 
or awards or for the determination of a reasonable royalty fee certa 
ings shall be held before such a board. By the end of 1950 t 

G sessions; 10 cases had been filed, of which 2 had been finally determ 
the board. 

CABPEE W. 00~8, chairman ; of Dawson & Ooms, Chicago, Ill. 
ISAAC HABTEB, chairman, Babcock & Wilcox Tube Co., Beaver Falls, Pa. 
JOHN V. L. HOOAN, consulting engineer, Hogan Laboratories, Inc., New 
N. Y. 

PERMANENT PANEL aPPOIN?I'ED By THE PHEGIDnATOmC ENm*Y 

RELATION8 PAJSfEZ 

The original members of this panel were appointed by the president 
to take jurisdiction and mediate labor-management disputes 
Jnterfere with essential operations of the Atomic Ener€V cOmmissio 
November 1950 the President appointed three additional members. !l'he 
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rates under procedures designed to safeguard continuity of operations, while UP 
t inhibiting free collective bargaining between AEC contractors and unions. 

PO 
fo date it has acted upon 20 labor-management disputes in BEC installations, 

d has reported semiannually to the President on its actiyities (see Appendix 7). Ua 
 XIA AM H. DAVI6, chairman; of Davis, Hoxie & Faithfull, New Pork, N. Y.; 

&airman, Patent Survey Committee, U. S. Department of Commerce. 
~NK P. DOUGLABS ; of Douglass & Douglass, Oklahoma City, Okla. 
JOHN T. DUNLOP, professor of economics, Harvard University, Cambridge, Mass. 
 ON HOBVITZ, lawyer and arbitrator, New Pork and New Jersey. 
WDFBEY P. SCHMIDT, lawyer, New Pork, N. Y. 
pwm E. WI~, chairman, department of economics, University of Wisconsin, 

Madison, Wis. 

GENIOR RESPONSIBLE REVIEWER8 

The Manhattan District appointed and the Atomic Energy Commission reaf- 
Bmed the need for the Committee of Senior Responsible Reviewers. The 
@amittee reviews the major phases of the AEC program and is the principal 

ldvisor to the AEC on declassification matters, making recommendations for 
formulating and modifying the rules and guides for classifying scientific and 
tdnical information. 

Dr. W. C. JOHRSON, chairman, department of chemistry, University of Chicago, 

m. 3. M.. B. KELLOOO, division leader, Los Alamos Scientific Laboratory, Los 
Chicago, lll. 

Alamos, N. Mex. 
Dr. W. F. LIBBY, professor of chemistry, University of Chicago, Chicago, Ill. 
Dr. R. L. TH~NTON, professor of physics, University of California, Berkeley, 

Dr. FsED~rnc DE HOFFMANN, secretary ; alternate assistant director, Los Alamos 
Calif. 

ScientMc Laboratory, Los Alamos, N. Mer. 

ADVISORY BODIES To THE ATOMIC ENERGY COBfMIf3SION 

Advisory CMnmtittee on Biology and Medicine 

This committee was created in September 1947 on the recommendation of 
the Commission's Medical Board of Review. The committee reviews the AEC 
program in medical and biological research and health and recommends to the 
Commission general policies in these fields. The committee has held 24 meet- 
ings and reports to the Commission on each meeting. 

Dr. ALAN GBEQG, chairman ; director for medical sciences, Rockefeller Founda- 

Dr. EBNE~T W. GOmPAS!mm, vice chairman; dean, school of medicine and 

Dr. DETLEV W. BBONK, president, Johns Hopkins University, Baltimore, Md.; 

Dr. EDWARD A. D~ISY, director, department of physiology and biochemistry, 

Dr. E. C. STAKMAN, chief, division of plant pathology and botany, University 

Dr. Cm STERN, professor of zoology, University of California, Berkeley, Calif. 
h. JOSEPE T. Ww, dean, school of medicine, Western Reserve University, 

tion, New Pork, N. Y. 

~ professor of pathology, Vanderbilt University, Nashville, Tenn. 

president, National Academy of Sciences. 

St. Louis University School of Medicine, St. Louis, Mo. 

of Minnesota, Minneapolis, Minn. 

Cleveland, Ohio. 
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Advi~ory committee on ChemistmJ 

This comlnittee was appointed in June 1949 to advise on 
the DC program of supporting basic unclassified chemistry 
versities, and the relationship of this program to the AEC~ 

research program. Most of the of the Committee is accomplished 
individual consultation 85 SPeCifiC Problems arise ; the one formal meetin 
the group was held in June 1949. 

Dr. F~INQTON DANIELS, professor of chemistry, University 

Dr. G. B. KIBTIAKOWSKY, professor of chemistry, Harvar 

Dr. JOBEPH E. MAYER, professor Of chedstry, University of Chicago, 

Dr. GLENN T. S~oxG, professor of chemistry, University of 

Dr. DON M. POBT, professor of chemistry, California Institute of T,&no,w, 

son, Wis, 

bridge, Mass. 

Ill. 

Berkeley, Calif. 

Pasadena, Calif. . 

Community Operations Panel 

This committee was appointed in July 1950 to study the problems of 
ing private ownership of real property and self-government 
communities at Los Alamos, N. Mex., Richland, Wash., and 
The commit& will visit the three communities and give 

mendations to the Commission on how far and by what means 
can be taken without jeopardy to AEC operations. 

RICHARD G. SCUBBY, chairman; of SCUr4, scurry 8t Pace, Dallas, 
F~EB;E~ M. BAFJCOCK, private consultant in construction finance and homI 

GEOBGE E. BUR, city manager, Grand Rapids, MiCh 

GEOME GOVE, vice president for housing projects, Metropolitan Life Insn 

Washington, D. C. 

Co., New Pork, N. Y. 
I 

Advisory Board of Contract Appeal8 

This board was established in February 1950. One or more of its m 

hears contract appeals arising under the “disputes articles” of AEC co 
and subcontracts and makes recommendations $0 the General Mana 
cerning their disposition. Five cases are pending before the board. R 

govern the handling of contract appeals were recommended by the boa 
adopted by the Commission in August 1950 (see Appendix 4). 

SHELDEN ELLIOTT, dean of the law school, University of Southern Calif0 

HKRBERT E”. TAGQART, assistant dean of the school of business administrati 

Cumc 0. Voam ; of Riker, Emery & Daneig, Newark, N. J. ; instructor, Rut 

Los Angel-, Calif. 

University of Michigan, Ann Arbor, Mich. 

University School of Law. 

Advisory Cornmottee on Cooperation Between Electric Power Indtu 
and AEC 

The appointment of this temporary committee was announced in AUW& 

Its purpose is to conduct first-hand examination of programs and tech 

i. ~ ), f j ;,CY* 
t_ i-. ”_ 
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@ormation in reactor development and to recommend ways to establish con- 
@Ding cooperation between the electric power industry and the AEC. The 

,,pmittee has visited a number of AEC installations and conferred with BEC 
laboratory staff and is now preparing a report of its findings. 

pm? Smm, chairman; president, American Gas & Electric Co., Kew Pork, 

' pwm W. MCWHOUBE, vice president, General Public Utilities Corp., New 

 TON SEYMOW, power advisor, Economic Cooperation Administration Mission 

Adzrisory Committee on Isotope Dbtrhtion 

~ This committee was originally appointed by the Manhattan District to advise 
on the off-project distribution of isotopes. The Commission approved its con- 
tinuation in December 1947 to aid in establishing new policies on distributing 
radioactive materials and to review existing policies. The committee reviews 

initial applications for use of radioisotopes in human beings, and all other 
reqnests for their use in research, education, and industry which are referred 

Dr. EFEHap Bomoo~, chairman ; head, department of biochemistry, division of 

Dr, AUSTIN M. BBUEB, director, biology division, Argonne National Laboratory, 

Dr. &OLD C~PP, department of physiology, University of British .Col-umbin 

Dr. ROBLEY D. EVANB, professor of physics, Massachusetts Institute of Tech- 

Dr. HYMEB L. li'm- director, department of radiology, Lakeside Hospital, 

Dr. STERLING B. Wmm, head chemist, Bureau of Plant Industry, Soils and 

Dr. A. H. HOLLAND, JB., medical advisor, Amour Co., Chicago, Iu. 

Dr.,DolVu E. Hm, research chemist, process division, California Research 

Dr. JOSEPH W. KENNEDY, chairman, department of chemistry, Washington Uni- 

Dr. L. E'. NIMS, chairman, biology department, Brookhaven National Laboratory, 

1 D~,EDXTH H. QUIMBY, associate professor of radiology, College of Physicians and 
3 

Dr. PAUL C. AEzt~~sorn, secretary; chief, isotopes division, AEC, Oak Ridge, 

3 

It by the Commission. 

biology, California Institute of Technology, Pasadena, Calif. 

1 Chicago, 111. 

* Medical School, Vancouver, British Columbia, Canada. 

nology, Cambridge, Mass. 

Western Reserve University, Cleveland, Ohio. 

Agricultural Engineering, U. S. Department of Agriculture, Beltsville, Md. 

Corp., Richmond, Calif. 

versity, St. Louis, Mo. 

Upton, Long Island, N. Y. 

Surgeons, Columbia University, New Pork, N. 'SI. 

Tern. 

Patent Advisory Panel 

' This panel was appointed in January 1947 to make a general review and 
appraisal of the problems raised by the patent provisions of the Atomic Energy 
Act of 1946. It makes informal reports and recommendations to the Commis- 
8ian and ita sta38t on various questions of policy and procedure relating to patents 
and inventions. 

E,;>'-, 1z;i;; 

http://E'FkSH.JP


98 

H. THO MA^ AUS~N; of Covington, Burling, Rublee, O'Brian & 

ington, D. C. 
WILLIAM H. DAVIS; of Davis, Hoxie 8: Faithfull, New Pork, s. 

Patent Survey Committee, U. S. Department of Commerce. 
JOHN A. DIEITNEB ; of Brown, Jackson, Boettcher & Dienner, Chicago, lll. 

HECTOB 31. HOLMES; of Fish, Richardson 8: Neave, Boston, Mass. 
CASPE~ w. OOMS ; of Dawson & Ooms, Chicago, 111. 

This committee of leading authorities from government, industry, and edncatiop 
was named in September 1948 to provide the Atomic Energy &ussion ~~tb 
a continuous review-of its personnel management practices aud to evaluate ths 
best personnel methods of government and industry in determining over.aU 
AEC policies. The committee meets Once 8 month and usually reports oraU, 
to the staff. 

ABTHUB S. RLEMMINQ, chairman ; president, Ohio Wesleyan University 
ware, Ohio; member of the Commission on Organbation of fie 
Branch of the Government. 

N. Y. 

Pork, N. Y. 

Ann Arbor, Mich. 

administration, City College of New Pork, N. Y. 

Haven, Conn. 

LAWRENCE A. APPLEY, president, American Management Association, N~~ 

ALVIN E. DODD, honorary president, American Management Associa 

L. CLAYTON HILL, professor of industrial relations, University of 

WALLACE SAYEE, professor of public administration, school of businem and 

'I'HOMAS G. SPATES, professor of industrial administration, Yale University, N 

Persome2 Xecurity Review Board 

This board was appointed in March 1949 primarily to review specific perso 
security cases which arise under the Commission's administrative 
cedure and make recommendations concerning them to the General 
The board, in its monthly meetings, also advises the Commission on th 
considerations regarding personnel security, such as criteria for 
eligibility for security clearance, and personnel security procedures. 

GANSON PUECELL, chairman; of Root, Ballantine, Harlan, Bushby & Palmer, 
Washington, D. C. 

ABTHWE S. FLEMMING, president, Ohio Wesleyan University, Delaware, 
member of the Commission on Organization of the Executive Branch 
Government. 

Navigation Co., Philadelphia, Pa. 

% 

BRUCE D. SMITE, director, United Corp., New Pork, K. Y., and Lehigh Coal 

Committee on Raw Materials 

This committee was appointed in October 1947 to review the 
Commission's raw materials program and to advise on questions Of W1*m 
development, and procurement. The committee has met eight 

formation. 

Dr. DONALD H. MCUUGHLIN, chairman ; president, Homestake 
Francisco, Calif. 
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JOHN S. BUGAS, chairman ; vice president for industrial relations, Ford Motor 
2 Co., Detroit, Mich. 
-DAVID LUKE HOPKINEI, executive vice president and director, The Safe Deposit & ' Trust Co., Baltimore, Md. ; vice president of hard of trustees, Johns Hopkins 

Uniyersity, Baltimore, Md. 

h. PAUL E. KLQPBTEO, director of research, Technological Institute, NOrthWWtern 
university, Evanston, Ill. ; chairman, board of governors, Argonne National 

7 Laboratory, Chicago, Ill. ; member of executive committee, American Institute 
' of Physics. :3 

pqmrrr~ L. DEGOLYER, petroleum geologist, IjeGolyer 8: McNaughton, Dallas, 

~OROL~ F. FIELD, consulting mining engineer, Duluth, Minn, 
1, E. .GUSTATSON, consulting geologist, M. A. Hanna Co., Cleveland, Ohio. 
~BEB JUDSOI?, vice president and director, Texas Gulf Sulphur Co., New 

WYTEB L. MAXSON, metallurgist, Oliver Iron Mining Go., Duluth, Minn. 
WEST €3. Ro8E, chemical engineer, Tennessee Coal, Iron & Railroad CO., Bir- 

NALTEE 0. SNEL;LING, director of research and consulting chemist, Trojan POW- 

ogvn; R. WELITAKEU, consulting mining engineer, Denver, Colo. 
CLYDE E. W~LUAMB, director, Battelle Memorial Institute, Columbus, Ohio. 

Tex. 

York, N. Y. 

mingham, Ala. 

der.Co., Allentown, Pa. 

Reactor Safegwcrd Co9niinittee 

@s committee was established in the fall of 1947 to advise the Commission on 
the hazards of the operation of reactors. me committee reviews safety studies 
Dade by the contractors on proposed reactors for completeness and accuracy and 
~y make recommendations for modifications or further study. This committee 
of experts in the fields of physics, chemistry, sanitary engineering, meteorology, 
pOd medicine meets whenever problems arise which require their consideration. 
In the past this has been about four ties a year. 

Dr. %WARD TELLER, chairman ; assistant director, Los Alamos Scientific Labora- 

Dr. MANSON BENEDICT, chemical engineer, Hydrocarbon Research, Inc., New 

Dr. HpMm L, FIUEDELL, director, department of radiology, Lakeside Hospital, 

MI. BENJAMIN HOLZMAN, meteorologist, OBce of Director of Research and De- 

Dr. JOSEPE W. KE~~Y, chairman, department of chemistry, Washington Uni- 

I)r. FEEDEBICK SEITZ, professor of physics, University of Illinois, Urbana, Ill. 

Dr. JoEN A. WHEELER, Us Alamos Scientific Laboratory, LQS Alamos, N, Mex. . 
Dr, ABEL WOLMAN, head, department of sanitary engineering, Johns Hopkins 

ton, Los Alamos, N. Mex. 

Pork, N. Y. 

Western Reserve University, Cleveland, Ohio. 

velopment, U. S. Air Force, Washington, D. C. 

versity, St. Louis, Mo. 

University, Baltimore, Md. 

. 
8eClla;ty Szcrvvey Panel 

This panel was appointed in December 1949 to survey the organization, adminis- 
bation, and functions of the security operation in the AEC. The panel members 
risited the Commission's installations and reported their findings in April 1950. 



Dr.  EL WOLMAN, chairman ; head, department of sanitary engin 
eerk, Jot 

Dr. PHILIP DRINKER, professor of industrial hygiene, Harvard university ~ 

Hopkins University, Baltimore, Md. 

of Public Health, Boston, Mass. 
Dr. L~~LE GTLBEBTBON, research division, Air Reduction Sales ~0. 

borata New York, N. Y. 

mer% 
Dr. GEORGE R. 3m, director, department Of agricultural research, A 

Dr. H. FBASEU JOHNSTONE, professor of chemical engineering, Universftt 

Dr. WILLIAM P. PANT, director of research, Mine Safety Appliances c,, 

Smelting & Rething Co., Salt Lake City, Utah. 

Illinois, Urbana, Ill. 

burgh, Pa. 
** 

Ad Hoc Codttee on Techmlogicd hfomation for Indwtq 

This committee was appointed in July 1949 to advise the Commission on 
to improve the dissemination of its technical information to industry. A 
ing committee was cleared and appointed in January 1850 to examine the 

mission's technological files and processes with 8 view to recommending mam 
which should be submitted for declassification. The working group haa I 

four times since its appointment: it submitted a number of recommendat& 
in February and in August 1950 and will COntinUe its study of atomic 
technological developments. 

SIDNEP. D. KIXKPAWCK, chairman ; member of working committee ; vie Rn 
dent and director of editorial development, McGraw-Hill Book CO., In&, 1 
Pork, N. Y. 

Dr. HENBY A, BABTON, director, American Institute of Physics, New York, N, 
H. E. BLANK, editor, Modern Industry, New York, N. Y. 
GENE WDY, Washington editor, Chilton Publications, Inc., Washington, D. 
KXTH HEN-, member of working committee ; consulting editor, Electrat 

and Nucleonics, McGraw-Hill Publishing Zo., Inc., New Pork, N. Y. 

EDWABD fcEEonsaw, editor, Penton Publishing Co., Washington, D. c. 
Dr. Wum J. MURPHY, editor, Chemical and Engineering News, American cbc 

CHARLEEI S. RICH, editor, Electrical Engineering, American Institute Of EleCM 

GEORQE ~WETWN, editor, Mechanical Engineering, American Society Of Itfed 

ical Society, Washington, D. C. 

Engineers, New Pork, N. Y. 

ical Engineers, New Pork, N.'Y. 

GEOBGE F. SWAN, managing 'editor, The Iron Age, ChUton PubficatiOm 1 
New Pork, N. Y. 
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E. THUM, member of working committee; editor, Metal Progress, American 
Society for Metals, Cleveland, Ohio. 

f !FuCmm, member of working committee ; standards manager, The American 
Society of Mechanical Engineers, New Pork, N. Y. 
J. VAN AXTWERPEN, member of working committee ; editor, Chemical Engineer- 

F‘- 
jog Progress, American Institute of Chemical Engineers, New Pork, N. Y. 

don of information services, BEG, Washington, D. C. 
pr. ALE~BTO E‘. THOMPSON, secretary ; chief, technical information service, divi- 

Technical Inf omtion PamZ 

panel, representing the major AEC research contractors, was appointed in 
June 1948 to advise the Commission on all aspects of its technical information 
oices. Meetings are held three times a year to consider technical informa- 
tion problem6 and to make recommendations toward improving the Commission’s 
@mica1 information services. 

Dr. BLBEBTO F. THOMPSON, chairman ; chief, technical information service, &vi- 
sion of information services, AEC, Washington, D. C. 

Dr. Russm Ba~worc, research physicist, isotope research and production divi- 
sion; Carbide & Carbon Chemicals Division, Union Carbide & Carbon Corp. 
(Y-E), Oak Ridge, Ten. 

m. EIENBT A. BLAIR, director, Atomic Energy Project, University of Rochester, 
Bochester, N. Y. 

~swm F. BOAEDMAN, technical advisor, technical information service, division 
of information services, AEC, Oak Ridge, Tenn. 

8. E. DBEEZEN, administrative aide to director, Ames Laboratory, Ames, Iowa. 
Dr. M. M. HATLING, director, Mound Laboratory, Miamisburg, Ohio. 
SYLVAN H-IS, manager, documents department, Sandia Corp., Albuquerque, 
N. Mex. 
F. L. HABWELL, head, patents and declassification department, Carbide & Carbon 
Chemicals Division, Union Carbide & Carbon Corp. (E-25), Oak Ridge, Tenn. 

JOHN F. HOQEBTON, technhal reports director, The Kellex Corp., New Pork, N. Y. 
Dr. E. J. MURPHY, assistant to research director, Carbide & Carbon Chemicals 

Division, Union Carbide & Carbon Corp. (ORNL), Oak Ridge, Tenn. 
Dr. G. M. MUBSHY, professor of chemistry, New Pork University, N. Y. 
Dr. .DANIEL J. PEZBUM, chief, materials and information branch, division of 

hNNI8 . PULESTON, head, information and publications division, Brookhaven 

Dr. RICHARD P. RILEY, chief, radiation chemistry section, Atomic Energy Project, 

Dr. CHARLE6 SLEBsm, director, technical information and declassification service, 

h. R.Au?H CausLE SMITH, assistant director for classification and security, 

Dr. J. R. STEHN, physicist, theoretical physics division, Knolls Atomic Power 

C. G. STEVENSON, chief librarian, General Electric Co., Richland, Wash. 
Dr. R. K. WAKERLINQ, chief, information division, Radiation Laboratory, Unic 

Dr. H. D. YOUNG, director, information division, Argonne National Laboratory, 

I 

research, AEC, Washington, D. C. 

Natioaal Laboratory, Upton, Long Island, N. Y. 

University of California, Los Angeles, Calif. 

AEC; New Pork, N. P. 

Los Alamos Scientific Laboratory, Los Alamos, N. Mex. 

Laboratory, Schenectady, N. P. 

, 

versity of California, Berkeley, Calif. 

Chicago, Ill. 

i 
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Chicago, 111. 

The participating institutions are : 

Battelle Memorial Institute Purdue University 
Carnegie Institute of Technology St. Louis University 
Case Institute of Technology Washington University (sk touls, 
Illinois Institute of Technology Mo.) 

Indiana University western Reserve University 
Iowa State College University of Chicago 
Kansas State College University of Cincinnati 
Loyola University ( Chicago, Ill.) 'University of Illinois 
Marquette University University of Iowa 
Mayo Foundation University of Kansas 
Michigan College of Mining and University of Michigan 

Technology University of Minnesota 

Michigan State College University of Missouri 
Northwestern University University of Nebraska 

Notre Dame University University of Pittsburgh 
Ohio State University University pf Wisconsin 
Oklahoma Agricultural and Mechan- 

ical College 

Director--- ____________________________________ -- Dr. WaLTEB 

Deputy Director __-_________________------------------ T3r. NORMAN 
Associate Director ____________________-------- --------- Dr. JWmU 

Brookhaven Nationa I Lab oratory 

(Associated Universities, Inc., contractor) 

Upton, Long Island, N. T. 

The participating institutions are : 

Columbia University Princeton CnirersitF 
Cornel1 University Yale .University 
Harvard University University of PennsWania 

Johns Hopkins University 
Nassachusetts Institute of Tech- 

University of Rochester 

nology 
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pesident, AWI ________________________ - --_-_- --_ Dr. ETBANK D. FACKENTHAL 
pirector, Laboratory _______-__________-____________ CT. LELAND J. HAWORTH 
psistant to Director _-_--___________________ - ----__ -_-__ Dr. GERALD I?. TATE 
Assistant Director and Business Manager ___---_______-________ JAMES KNOX 
Assistant Director, University Liaison _____________ Dr. ROBERT A. PATTERSON 
psistant Director, Biology and Medicine ________--_ Dr. DONALD D. VAN SL~ 

a KzoZh Atomic Power Laboratory (General Electric Co., contractor) 

Schenectady, N. Y. 

Maera1 Manager--: ___________--_-___-- - _---__--__-_ WILLIAM H. MILTON, JB 
pirector _-____-___________-______________________----- -- Dr. K. H. KINGDON 

Los AZamos Scientific Laboratory (University of California, 
Contractor) 

Los Alamos, N. Mex. 

Director -__--- - --_-__ - _-_- ----- -__- ------- ___-_ -_-_ Dr. NORBIB E. BRADBURY 
Assistant to the Director ---- ------ _-_--_--_-________--__ Dr. JOHN H. MANLEY 
Technical Associate Director-------- ---_--_--______-- - Dr. DABOL E. FBOMAR 

c 2 Mound Laboratory (Monsanto Chemical Co., contractor) 

Miamisburg, Ohio 

project Director __--______-________ --- -----_-_____--___ Dr. C. A. HOCHWALT 
Executive Director, AEC Projects __--_----_-_______-__ Dr. JOSEPH J. BUBBAGE 
Laboratory Director _________________-____________________ Dr. M. M. UNQ 

Oak Ridge Natid Laboratory (Carbide & Carbon Chemicals 
Division, Union Carbide & Carbon Corp., contractor) 

Oak Ridge, Tenn. 

Director ______--__________-_____________________-_----_--- Dr. C. E. URSON 
Executive Director _-__-___________--_______ - --_________________ L. B. E~~LET 
Research Director--- -_____-_-____---__--__ - ------_ - ___- Dr. A. M. WETNBE~~ 
Assistant Research Director ............................. Dr. J'. A: SWUTOUT 
Assistant Research Director (P-12) ---- ------- -_--_-- - --_-- Dr. E. D. SHIPLEY 

Oak Ridge Institute of NucZear Xtudies (contractor) 

Oak Ridge, Tenn. 

z 

The sponsoring universities of the Institute are : 
.. 

A&icultural and Mechanical College 

Alabama Polytechnic Institute 
Catholic University of America 
Duke University 

Emory University Vanderbilt University 
Qeorgia Institute of Technology 

Louisiana State University 

North Carolina State College 
Rice Institute 
Tulane University of Louisiana 

Virginia Polytechnic Institute 

of Texas Mississippi State College 
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Sandia LabBratory ( Sandia Corp., contractor) 

Sandia Base, Albuquerque, N.. Mex. 

Manager, 
Assistant 
Manager 
Manager 

r-; ! -:, <::, f 2 q- (::) 
. -. 

Westinghouse Atomic Power Division ______c_-__-__---- C. E. foum 
Manager, Westinghouse Atomic Power Division- Dr. CH~BLES sua 
of Engineering and Research ____________________--- F. R. Bmmm 
of Engineering __-___--_______ ___ __ - _., - ____ - R, 4. Boffu 



APPENDIX 4 

_. 

REGULATIONS OF THE U. S. ATOMIC ENERGY COX MISSION^ 

4 PART 3 

1 ~ ATOMIC ~EBQY COMMISSION ADVI- 

1pES OE’ PBOCEDWE OF UXIl’ED STATEE 

@BY BOaBD OF CONTaam APPEALS 
> 

3 

f QENEBAL PBOVISIONS 
i 

iQ10 
20 Purpose. 

’$3 Deflnitions. 
?@ scope. 

PBELIMINAEY PBOCEEDINGS 

SJO Initial determination. 

gfl Notice of appeal. 
- %13 Transmittal of notice of appeal. 
g $14 Notification of parties by the Board. 
* $15 Request for hearing. 
us Consideration by Board without hear- 

Notice of hearing. 

$11 Appeal. 

fng. 

BEARINGS 

$20 Abeence of parties. 
01 Recording of hearings. 
@ Scope of the proceedings. 
03 Conduct of hearings. 

$30 Findings and recommendation. 
$31 Disposition by the General Manager, 

DECISIONS 

MISCELLANEOUS 

~(0 Modification of rules. 

AUTEOBITY : Si 3.1 to 3.10 lssued under 60 
Itat. 755-775 ; 42 U. S. C. 1801-1819. 

GENEBhL PBOVIEIONB 

0 %I. Purpose. Contracts entered 
into by the United States Atomic Energy 
Commission, and subcontracts entered 
into under such contracts, usually con- 
tain a “disputes article” providing that 
disputes arising under the contract or 
wbconttact which are not disposed of by 

mutual agreement shall be decided in 
the first instance by the representative 
Oi the .Commission duly authorized to 
wpervise and administer performance 

of the work under the contract. The - 

typical “disputes clause” further pro- 

vides that the contractor or subcon- 
tractor may make an appeal in writing 
to the designated representative or rep 
resentatives of the Commission, whose 
decision shall be mal. The General 
Manager of the Commission is the des- 

ignated representative to decide finally 
all appeals arising under the “disputes 
articles” of Commission contracts and 
subcontracts. The Commission has es- 
tablished an Advisory Board of Con. 
tract Appeals ‘to assist the Wneral 
Manager in his discharge of this re- 
sponsibility by hearing the appeal and 
recommending to the General Manager 
appropriate disposition of the appeal. 

The rules of procedure contained in this 
part are designed to provide an orderly 
and expeditious means for handling such 
appeals. 

# 3.2 &ope. The rules contained h 
this part set forth the procedures 
which MI1 be followed by the Advisory 
Board of Contract Appeals, United 
States Atomic Energy Commission, in 
arriving at a recommendation to be 

made to the General Manager of the 
Commission concerning the disposition 
of an appeal from a decision 02 a con- 
tracting oftlcer in the matter of a con- 
tract dispute arising under the disputes 
article of a prime contract or subcon- 
tract. 

g 3.3 Definitions. fa) ‘‘Board’’ shan 
mean the Advisory Board of Contract 
Appeals of the Atomic Energy Com- 
mission, or any member or members 
thereof designated administratively by 

the Advisory Board of Contract Ap 
peals to make a recommendation to the 
General Manager concerning the di5 

position of a specific appeal. 

- 
5 
Z 

‘Regulations of the U. S. Atomic Energy mmbsion, announced prior to August 1050, 
(m be found in Appendix 4, Fifth Semiannual Report to Congress, Appendix 10, Sixth 
Bemfannual Report to Congress, and in the FederaZ RegZBter. 

Y 
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(b) “Contracting Officer” shall mean 
the representative of the Commission 
who, under the contract, has the re- 

sponsibility for determining the dis- 
pute in the first instance and from 
whose decision the appeal has been 
taken. 

(c) “Party” or “Parties” shall mean 
the contractor (or subcontractor) and 
the contracting officer as defined in this 

part, as the text may indicate. 

PRELIMINARY PROCEEDINGS 

8 3.10 Initial determhmtion. In dis- 
posing of a contract dispute other than 
by mutual agreement, the contracting 
officer shall furnish directly to the con- 
tractor a statement in writing of hie 

decision, together with specific findings 
of fact and a copy of the rules contained 
in this part. 
83.11 Appeal. An appeal from tht 

decision of the contracting ofEcer shall 
be taken by filing a notice of appeal and 
three copies thereof with the contract 
ing officer within 30 days after receipi 
by the contractor of the contracting of 
Acer’s decision, unless the contract pro 
vides a different time within whid 
such an appeal may be taken, in whicl 
case the time prescribed in the contrael 
shall prevail. 

8 3.12 Notice of appeal. The noticc 
of appeal need not follow any prescribe( 
formand may be in the form of a lette 
addressed to the contracting officer, bu 
it should indicate the decision fron 
which the appeal is being taken, tht 
date of the decision, and the contrac 
number. The notice of appeal shoulc 
be dated and signed by the cohtractol 
and, if the contractor desires to appea 
or be represented at a hearing befor 
the Board, should contain a request tha 
such a hearing be held. Argument i 

support of the appeal should not b 
incorporated in the notice of appeal. 

53-13 Transmittal of notice of ai 
peal. When the notice of appeal ha 
been received, the contracting office 
will endorse the date of its receipt o 
the original and promptly forward t 

the Atomic Energy Commission Ac 



&ty at the time and place set for a 
ill proceed and 

fie appeal will be deemed as having 
n gubmitted without oral testimony 

cod transcribed. One copy of the tran- 
&pt of the proceedings will be fur- 
,isbed the contractor without cost to 

03.22 8mpe of the proceedings. At 
bearing the Board shall receive evi- 

e and arguments presented by or 
behalf of the parties. The appeal 

findings of fact will be made, 
the findings of fact of the con- 
officer may be adopted by the 
whole or in part. 

hearings. The 

form of proce- 
e, and the manner in which facts are 

matter for the discretion of the 
ard; and the Board may limit or 

otherwise control the issues presented 
the appeal and the extent of the 

evidence, testimony or argument pre- 
sted as it shall see fit. However, the 
following general rules will apply : 

(a) The parties my present to the 
Board a signed stipulation setting forth 
my agreed facts or stating the matters 
a dispute. 
(b) Unless dispensed with by the 

Board, all testimony offered shall be re- 
ceived under oath. Attention of the 
ritdess shall be invited to 18 U. S. C. 
1001 or 18 U. S. C. 1621, as appropriate. 

(c) Ordinarily, the contractor will be 
crpected to proceed with the affirma- 
tive presentation. 

(d) Testimony and evidence may be 
wbmitted without regard to the formal 
mles of evidence, but shall, neverthe- 

#'cas, be subject to a determination by 

be Board with respect to propriety or 
relevance. Such determination may be 
&de when the testimony or evidence is 
aered, or the testimony or evidence 
by be received subject to future de- 
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termination by the Board. 
(e) All witnesses shall be subject to 

the cross-examination, and also to ex- 
amination by the Board. 

(f) In the discretion of the Board, 
and upon application in advance of the 
hearing and with notice to the opposing 
party, evidence may be submitted in 

affidavit form. 

(g) The parties may be represented 
at a hearing by any authorized person. 

(h) All hearings will be so conducted 
as to ensure compliance with the se- 
curity regulations and requirements of 
the Commission, and the Board may 
take whatever steps may be deemed 
appropriate to assure the common de 

fense and security pursuant to the pro- 
visions of the Atomic Elnergy Act of 
1946. 

(1) Briefs shall be submitted to the 
Board and served upon the parties in 
accordance with instructions transmit- 
ted by the Board to the parties, and the 
Board my request preliminary briefs 
or statements describing the basis for 
the appeal and the questions involved 
in advance of a hearing. 

DECISIONS 

g3.30 Finding8 and recommmda- 
tim. The Board will make specific 
findings of fact and conclusions, rec- 
ommending a disposition of the apped. 
Such findings, conclusions and recom- 
mendations shall be transmitted by the 
Board to the General Manager of the 
Commission. 

f 3.31 Disposition by the General 
Mamzger. If the recommendation of 
the Board is concurred in by the Gen- 
eral Manager (or the Deputy General 
Manager acting on behalf of the Gen- 
Era1 Manager ) , such concurrence, to- 
gether with the findings and conclu: 
aions of the Board, shall be transmitted 
to the parties. If the General Manager 
(or the Deputy General Manager acting 
on behalf of the General Manager) does 
not concur in the recommendation of 
the Board, he shall make such disposi- 
tion of the appeal as he deems appro- 
priate. 
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MISCELLANEOUS 

!j 3.40 Modification of rules. The 
mles, contained in this part are in- 
tended to render the contract appeal 
procedure just and simple and to pre- 
vent unjustifiable expense and delay. 
They may be relaxed or modsed by the 
Board in the interests of justice and 
the expeditious settlement of disputes. 

Dated in Washington, D. C., this 23d 

day of August 1950. 

PART 4 

SECUBITY CLEARANCE PSOCEDUEES 

OHINERAL PRQVlSIONS 

Sec. 
4.1 
4.2 
4.3 
4.4 

4.10 
4.11 
4.12 
4.13 
4.14 
4.15 
4.16 
4.17 
4.18 

Purpose. 
Scope. 
References. 
Policy. 

Determination of employment status 
Notice to individual. 
Additional information. 
Failure of individual to ffle answers 
Appointment of boards. 
Conduct of proceedings. 
Recommendations of the board. 
New evidence. 
Actions on the recommendations. 

PBOCEDUBEB 

MISCELLANEOUS 

4.20 Modification of procedure. 

GENJEBhL PBOVIBIONG 

f 4.1 Purpose. This Part estab- 
lishes procedures and methods for thc 

conduct of local board hearings an( 
administrative review of questions o 
recommendations concerning eligibilit: 
of an individual for security clearancl 
pursuant to the Atomic Energy Act o 
1946. 

84.2 &ope. The procedures on1 
lined in this Part will be used in thos 
cases in which there are questions a 

to eligibility for security clearance a 
a result of application of the standard 

set forth in “AEC Personnel Securit 
Clearance Criteria for Determinin 
Eligibility” (14 E‘. R. 42) and whic 
involve : 

(a) Employees and applicants fc 

employment with or as consultants 4 

the Atomic Energy Commission. 

graphs. 

(a) any individual who WM F 
mitted access to restricted data by tb 
Manhattan Engineer District ma9 



(b) the Commission may employ anj 
individual who was employed by the 

Hanhattan Engineer District. 
5 4.4 Policy. Consistent with the 

security requirements, it is the policy of 
fie Atomic Energy Commission to af- 
ford to those individuals listed in $4.2 

maximum opportunity for administra- 
tive review of any determination to 
deny or revoke security clearance. 

1 

t 
1 
r 

PBOOUBEB 

1 4.10 Determination of ErnpZoymenl 
[tatus. In those cases where infor- 
mation is received which raises ques- 
tions mncerning the eligibility of an 
employee for security clearance, the I anager of the oBce concerned (or in 

e case of an employee at Washington, 
C., the Deputy General Manager) 

Ill, prior to making any recommenda- 
2 
4 don as to the employee's eligibility for 

security clearance, consult with appro- 
priate AEC staff members and, in the 

f case of a contractor's employee (or 
: eonsultant), representatives of the em- 

ploying contractor, and decide, without 
nndue delay, the employment status of 
the individual to be effective pending 
the flnal security clearance detemina- 
tion-resulting from the operation of 
the hrocedures provided in this Part. 
84.11. Notice to Indisidual. The 

Manager, or his designated representa- 
tive, will present personally to the in- 

1 
1 dividual a notification letter which shall 

staie: (a) That information obtained 
as a result of the investigation has cre- 
ated a question concerning the indi- 

vidual's eligibility for security clear- 
ance. 

(b) The information, stated in as 
much detail and as spedfically as con- 
afderations of security permit, upon 
which doubt arises regarding &e in- 

dividual's eligibility for security clear- 
ance. 

(c) That a hearing will be scheduled 
before a Personnel Security Board for 
the purpose of eliciting information to 

1 

1 
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assist in determining the eligibility of 
the individual for security clearance. 

(d) That within ten days of the date 
of receipt of the notification letter the 
individual shall file with the Manager 
from whom he received such letter his 

written answer to the matters contained 
therein and indicate his intention to be 

present at the hearing. 
(e) That the individual will be noti- 

fied in writing of the membership of a 
Personnel Security Board when it is ap 
pointed by the Manager. 

(f) That the individual will have the 
right to appear personally before a Per- 
sonnel Security Board, be present dur- 
ing the entire hearing, be represented 
by counsel of his own choosing, and 
present evidence in his own behalf, 
through witnesses, or by documents or 
both. 
(g) That the individual's failure to 

tUe written answer and indicate his in- 
tention to be present at the hearing, 
shall be considered as a relinquishment 
by him of the opportunity of availing 
himself of the privileges accorded to 
him under the hearing and review pro- 
cedure provided in this Part and that 
in such event a recommendation of the 
Bnal action to be taken will be made 
by the Manager of Operations and sub- 
nitted to the General Manager on the 
basis of the existing records without 
reference to a Personnel Security 
Board. 

(h), His employment status until fur- 
ther notice. 

(i) The name of the designated AEC 
official to contact for any fnrther infor- 
mation desired. 

84.12 Additional Infomrrultion. An 
informational copy of the procedure for 
hearings and review shall be given to 
the individual with the notification 
letter. 

8 4.13 Failure of Individual to File 
dnsmers. In the event the individual 
fails to f3e written answer to the noti- 
iication letter within the prescribed 
We, B recommendation as to the flnal 
iction to be taken will be made to the 
kneral Manager on the basis of the 





GTJLATIONS 

(d) In the event that it appears in 
fie course of the hearing that restricted 
dam may be disclosed, it shall be the 
doty of the Cheirman to assure that 
disclosure is not made to persons who 
Ire not authorized to receive it. 

(e) The Board will ask the individ- 

1 ADC representatives, and other 
* dtnesses any questions calculated to 

pMin the fullest possible disclosure 
relevant and material facts. The 

roponent of a witness shall conduct 
P 
Be direct examination of that witness. 

(f) The Board will not engage in 
arguments with either the indi- 

tidual, his witnesses, or his counsel. 
#or will the Board permit any person 

argue from the witness stand. 
(g) The Board will admit in evidence 

fly matters either oral or written 
which; in the minds of reasonable men, 
~of probative value to determine the 
mes involved. The utmost latitude 
will be given the subject with respect 

relevancy, materiality, and compe- 
Every reasonable efeort will be 

!@de to obtain the best evidence reason- 
-bly available. Hearsay evidence will 

admitted without regard to technical 
des of admissibility and accorded such 
reigh‘t as the circumstances warrant, 

(h): Witnesses will be permitted to 
testifs either under oath, sfarmation, 
ar without either, and such weight will 
hghen to this testimony a8 the cir- 
mastances warrant. Attention of the 
Fitness shall be invited to 18 U. S. C. 
11001 or 18 U. 8. C. 0 1621, as appro- 

i) The individual will be afforded 
opportunity of testifying in his 

m behalf. His failure to testify may 
reconsidered by the Board in reaching 
tS recommendation. 

-L (1) The Board shall endeavor to ob- 
n all the facts that are reasonably 

abIe in order for it to arrive at 
ommendations. If, prior to or 

he proceeding, in the opinion 
ard the allegations in the no- 

ion letter are not sufficient to 
hll matters into which inquiry 

odd be directed, the Board shall sug- 

;@cy.’ 9 
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$est to the Nanager concerned that, in 
order to give fuller notice to the indi- 
vidual, the notification letter should be 
amended. If, in the opinion of the 
Board, the circumstances of such an 
amendment may involve an undue 
hardship to the individual, because of 
limited time to answer the new allega- 
tions in the notification letter, an ap 
propriate adjournment shall be granted 
upon the request of the individual. 

(k) The entire proceedings shall be 
taken down verbatim and transcribed 
into a written record, a copy of which 
shall be furnished the individual with- 
out cost at his request. In the event 
restricted data are disclosed in the 
transcription, such restricted data shall 
be deleted and notation made to such 
effect before furnishing the transcript 
to the individual. 

(1) The reports of the Federal Bu- 
reau of Investigation shall not be dis- 

closed to the individual or to his rep- 
resents tive. 

(m) When the presence of a witness 
is deemed by the Board to be neces- 
sary to a proper determination of the 
issues before it, the Board shall request 
the Manager to make arrangements, if 

possible, for such witness to appear, 
be confronted by the individual, and 
be subject to examination by the indi- 
vidual and by the Board. Upon re- 
ceipt? of such request the Manager shall 
make every effort through proper ad- 

ministrative channels to comply with 
the Board’s request. Because of the 

confidential nature of the sources of 
information or for other reasons, con- 
frontation may not be possible. 

(n) The Board may request the 
Manager to arrange for additional in- 
vestigation on any points which are 
material to the deliberations of the 
Board and which the Board believes 
need extension or clarification. In this 
event, the Board will set forth in writ- 
ing that issue upon which more evidence 
is requested, identifying where poasi- 
ble persons or sources from which evi- 
dence should be sought. The Manager 
will make every effort through appro- 
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(e) The Board shall make ~~ 

Endings as to the allegations 
n the notification letter, whether tb 
re true or false and the sigoMcanca 

&ich they attach to the aUegatioaa 
’hew findings shall be supported taul 
19 a statement of reasons made ppith 
espect to such findings. 

(dl The recommendation Shall be d~ 
ermined by a majority vote. I 
!vent of a dissent from fie majortb,, 
Becommendation from the minorlb 
;hall be made of record together ~Rltb 
L statement of the reasons leading to 
be conclusion of the minority. 

;hall be predicated upon its 
vhieh shall take i 

whether they establish a pattern of ~~ 

iuct falling within 
rpecMc category the 
submitted to the Manager 
)y a statement of reasons 1 

Board’s conclusions. 
$4.17 Rem IWdence. (a) 

svent of the discove 
such evidence will be submitted 

(1) The Board in the event th 
has not transmitted its recorn 
tions to the Manager, or 

(e) The recommendation of a 

(2) The Manager In all other q 
(b) It shall be the duty of thm 

whom application is properly made 
the presentation of the sew e 
ascertain its materiality and 

representative are without fault 
ing to present the 
the event it is determined that W 

ing such decisions Will also d 
in what form it shall be 
whether by deposition, fldadg 

orally. 
$ 4.18 Actiw on the 

tiom. (a) The recornmen 
the Board and any went 
will be written OU 

members of the 
with the record of the 

concerned. 

priate sources to obtain additional in- 
formation upon the matters indicated 
by the Board. 
(0) When the nature of the case is 

complex or the Board desires ’ assist- 
ance in conducting the hearing, the 
Manager should designate such person 
or persons to aid the ,Board as may 
be necessary. The person thus named 

shall not be a member of the Board, 
shall not participate in the delibera- 
tions of the Board, shall express no 
opinion to the Board concerning the 
merits of the case, but shall assist the 
Board in such manner as to bring out 
a full and complete disclosure of all 
facts having any bearing upon the issues 
before the Board. 

$4.16 Recommendations of the Board. 
(a) The Board shall carefully consider 
all material before it including reports 
of the Federal Bureau of Investigation, 
the testimony of all witnesses, the evi- 
dence presented by the individual, and 
the’ standards set forth in “AEC Per- 
sonnel Security Clearance Criteria for 
Determining Eligibility” (14 P. R. 42) . 
In considering the material before the 

Board, the members of the Board, aE 
practical men of €&airs, should be 

guided by the same consideration that 
would guide @em in making a sound 
decision in the administration of their 
own lives. In reaching its determina 
tion the Board shall consider the man. 
ner in which the witnesses have tes. 

tiffed before the Board, their demeanoi 
on the witness stand, the probabilitJ 
or likelihood of their testimony, theii 
credibility, the authenticity of docu 
mentary evidence, or the lack of evi 
dence upon some material points ir 
issue. 

(b) If, after considering all the fac 
btors, they are of the opinion that I 
will not endanger the common def&sc 
and security to grant security clear 
ance to the individual, they should sd 

recommend. If they are unable to dnt 

that it will not endanger the corn01 
defense and security to grant securit: 
clearance, they should recommend tha 
clearance be denied. 



(b) Upon receipt of the recommen- 
letion of the Board and the record of 
#e case, the Manager shall forthwith 
@ew the entire record. Before mak- 

any determination concerning his 
pmmendation as to the granting or 
deoial of security clearance, the Man- 
ger shall obtain all relevant data con- 
$Ding the effect which denial of se- 
&ty clearance would have upon the 
pmic energy program. Such data 
gall not be disclosed to the individual 
or his representative. 

(c) In making the determination con- 
fling his recommendation to grant or 
deny security clearance the Manager 
wll be guided by the standards set 
@I in “AEC Personnel Security Cri- 
&a for Determining Eligibility” (14 

f. R. 42) and shall set forth in writ- 
mg his recommendation to the General 
Nnager. Such recommendation along 
nth the entire record will be forwarded 
t~ the General Manager. 
(1) In the event of a recommenda- 

tion for a denial of security clearance, 
,be individual shall be immediately no- 
led in writing of that fact by the Man- 
ger and shall be furnished a copy of 
be Manager’s findings. This letter will 
ltso notify the individual of his right 

lorequest a redew of his case by the 
Personnel Security Review Board 

of his right to submit a brief in 
‘ mort of his contentions. The brief 

hall be filed with the Manager not 
hter than 20 days after receipt of such 
rotillcation by the individual. The re- 
qest for a review should be submitted 
 the Manager within five days of the 
Reeipt of the notice. The individual 
rxU also be notified of any change in 
Cstatus of his employment. 

(d) In the event the individual fails 
P, request a review by the AEC Per- 
bel Security Review Board of an 
dverse recommendation within the 
Rscribed time, the Manager of Oper- 

ns shall recommend the closing of 
case and arrange for any necessary 

%ion in connection with the termi- 
Uion of the individual‘s employment. 

Such cases the Manager will advise 

rr ~ 
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the Director of Security in Washing- 
ton by letter of the failure of the in- 
dividual to me a request for further 
review. 

(e) Where the indiridual requests a 
review of the adverse recommendation, 
the Manager shall send the entire rec- 
ord of the proceedings, with all and- 
ings and recommendations, to the Gen- 
eral Manager via the Director of the 
Division of Security, Washington, D. G. 

(f) 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 
Manager will immediately cause the 
individual to be notiffed of that fact 
and will further inform the individual 
that he may submit any briefs consid- 
ered necessary by the individual to sus- 
tain his contention. Such brief to be 
filed not later than 20 days from the re- 
ceipt of the notice by the individual. 
The brief will be forwarded to the an- 
era1 Manager via the Director of Secu- % 

rity for transmission to the Personnel 
Security Review Board. 

(g) The General Manager will sob 
mit the entire record to the AEC Per- 
sonnel Security Review Board. 

(h) The AEC Personnel Security 
Review Board shall make its delibera- 
tions -upon the entire record, wpple- 
mented by additional testimony, briefs, 
or arguments, as determined by the 
AEC Personnel Security Review Board. 

(i) After its deliberations, the AEC 
Personnel Security Review Board shall 
make its recommendation and submit 
such recornmendation in writing to the 
General Manager for his decision. 

(j) The General Manager will then 
make a final determination from the 
entire record, accompanied by all rec- 
ommendations, whether security clear- 
ance shall be granted or denied. 

(k) The individual, the Manager, 
and directors of the divisions con- 
cerned will be notifled of the decision of 
the General Manager as soon as prac- 
ticable. 
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MISCELLANEOUS 

$4.20 Modificatiolz of Procedure. 

This procedure may be modified bJ: the 
General Manager as experience and cir- 
cumstances may make desirable. 

Dated in Washington, D. C., this 12tb 
day of September 1950. 

PUT 50 -- 
CONTROL OF FACILITIES FOE THE PaO- 

DUCTION OF FIBSION~BLE MA- 

GENERAL PROVISIONS 

Sec. 
50.1 Basis and purpose. 
50.2 Definitions. 

QENEBAL BESTRICTIONS 

50.10 License required. 
50.11 Activities incident to export. 
50.12 Domestic activities. 
50.13 Other activities. 

APPLICATIONS FOB AND ISSUANCE OF LICENSEE 

50.20 Applications for licenses. 
50.21 Issuance of licenses. 
50.22 Standttrds for issuance of licenses. 

TYPES AND CONDITIONS OF LICENSES 

50.30 
50.31, 
50.32 

50.33 

60.40 
50.41 

50.50 

50.60 
50.61 
50.62 

50.70 
50.71 
50.72 

50.80 

Types of licenses. 
Conditions of licenses. 
Revocation, suspension, modificatiol 

Transfer of licenses. 
of licenses. 

BEPOBTS 

Reporting possession or title. 
Reports. 

Penalties for violations. 

VIOLATIOWS 

ISTERPBETATIONS, PETITIONS, 

COMMUNICATIONS 

Valid interpretations. 
Petitions. 
Communications. 

SCHEDULES 

Schedule A: Class I facilities. 
Schedule B : Class II facilities. 
Schedule B : Exemptions. 

EFFECTIVE DATE 

Effective date. 

AUTHORITY : 89 50.1 to 50.80, inclusive, if 
sued pursuant to the Atomic Energy Act o 
1946 (Pub. Law 585, 79th Cong. ; 60 Sta’ 
75543. 

GENERAL PROVIBION~ 

§ 50.1 Basis and purpose. Th 
.ations in this Part, for the 
eacilities for the production 
ble material, are Promulgated bs 
Jnited States Atomic EnergS 

ion pursuant to the Atomic Enermy 
Lct of 1946 (60 Stat. 755; 42 u. 8. 
SO1 et seq.) to effectuate the 
md purposes of the Act. 

50.2 Definitiom. 

rea( 

polldw~terial a 
foregc ‘ m: 

(a) As used iq@;c En his part, the term “facilities for b9 
iroduction of fissionable 
neans (1) any equipment or 
!apable of such production and ( 

mportant component par 
iesigned for such equipment or de 
IS determined by the Commis 
;uch facilities are, for the pur 
:he regulations in this part, 
LS follows: 
(1) Class 1: Any facility (other 

3. Class I1 facility) capable of pr 

ing any asionable material, 
items listed in Schedule A (J 

Class I1 : Any item 1i 

Schedule B ( 5 50.71). The Corn 
has determined that such items a= 
portant component parts esp 
signed for equipment or devi 
of the production of fissionabl 

terial. 

individual, Corporation, partners 

firm, association, trust, estate, 
Or private institution, group, the 

States or any agency thereof, 
ernment other than the Un 
any political subdivision of any 

government, and any legal SUCC 

representative, agent, or agency of 

foregoing, or other entity, but Shall 

indude the Commission, or officers 

employes of the Commission 

exercise of duly authorimd func 

(c The term 46Commission” 

(2) 

(b) The term “person” 

by the Atomic Energy Act 



TIONS 

Territories and possessions of the 

ted States and the Canal Zone. 
e term “fissionable material” 

utonium, uranium enriched in 
pe 235, any other material 

the Commission determines to 
ble of releasing substantial 

of energy through nuclear 
tion of the material, or any 

1 artificially enriched by any of 
going, but does not include 

materials, as defined in the 
ergy Act of 1946. 

GENE= RESTRICTION8 

p.10 License required. Unless au- 
arv @ed by a license issued by the Com- 
“w *&on, no person shall manufacture, 
‘m dace, transfer, or acquire facilities 

the production of fissionable ma- 
an 

3of 
$1. Licenses issued by the Commis- 
pare of two basic types, general and 
&c (see $ 50.30), depending on the 
pe of the activity to be authorized. 

tru p.11 Activities incident to export. 
. gpeciflc license must be obtained to 
iD &orize export from the United States 

loa bcilities for the production of fission- 
im- bmaterial, or to authorize the manu- 
d+- lore, production, transfer, or acquisi- 
bb  of such facilities for export. 
lu- 150.12 Domestic activities. (a) A 

sific license must be obtained (except 
tat indicated in paragraph (c) below) 
Lip, authorize manufacture, production, 
,* osfer, or acquisition of Class I fa- 

m- A general license is hereby issued 
‘manufacture, production, transfer, 
1 acquisition of Class I1 facilities 
ieh takes place within the United 

33, 
des and is not for export. This gen- be 
Llicense shall be deemed to include 
mf’acture, production, transfer, and 

ut 
or 

Bisition of Clasi II facilities for in- 
be @ration into other Class I1 facilities 

@to export of the latter. Each per- 
“.acting under authority of this gen- 
3d ilicense remains subject to the re- 
t~ ting requirements of t~ 50.40 and 

’* t) No license is required for activi- 
a!i !expressly excepted from the licens- 

* ties. 

beIow. 

f 1 “i: 1 
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$50.20 AppZicatiom for licenses. 
License applications for the activities 
covered by !j 50.11 above shall be filed in 
duplicate with the United States Atomic 
Energy Commission, on Form AEGl7, 
copies of which may be obtained from 
the Commission. License applications 
€or all other activities shall be filed by 

letter. 
f 50.21 Issuance of licensea. Upon 

a determination that an application 
meets the requirements of the Atomic 
Energy Act of 1946 and of the regula- 
tions of the Commission, the Commfs- 
gion will issue a license by approving, 
upon such conditions as it deems appro- 
priate and in accordance with law, the 
ipplication ffled, forwarding a copy of 
‘he license to the applicant. 

$ 50.22 Standards for issuance of li- 
wmes. In making the determination 
nentioned in the preceding section, the 
Comniission will be guided by the fol- 
lowing standards : 

(a) Assuring the common defense and 
security ; 

(b) Assuring an adequate supply of 
Eacilities for the production of fission- 
able material ; 

(e) Preventing the use of such facili- 

ties in a manner inconsistent with the 
national welfare ; 

(d) Effectuating the policies and pur- 
poses of the Atomic Energy Act of 1946. 

So far as consistent with these stand- 

ing requirements of the Atomic Energy 
Act of 194f3; that is, for manufacture, 
production, transfer, or acquisition of 
Class I or Class I1 facilities incident to 
or for the conduct of research or de- 
velopment activities in the United 
States of the types specified in section 3 
of the Act. 

5 50.13 Other actiz%ties. A specific 

license must be obtained to authorize 
manufacture, production, transfer, or 
acquisition of facilities for the produc- 
tion of fissionable material in cases 
other than those specified in fjg 50.11 and 
50.12 above: 

m 

APPLICATIONB FOB AND I86UARCE OF 

LICEPI’SEB 

*. 
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ards, licenses will be granted 
conduct of normal business acti 

for the 
.vities. 

‘ITPES AND CONDITIONS OF I;ICENSEB 

8 50.30 T’ype8 of Eicenses. A gen- 
eral license has been issued in the cases 
specifiedjn fj 50.12 (b) above and in 
such cases the filing of an application 
with the Commission is not necessary. 
Specific licenses are issued to named 
persons in response to applications filed 
with the Commission. So far as con- 
sistent with the Atomic Energy Act of 
1946, licenses will be designed to fit the 
normal business requirements of the 
licensee. 

f 50.31 Conditions of licenses. Eack 
license will require the licensee to com- 
ply with certain conditions, including 
the filing of reports with the Commis. 
sion. Willful failure of a licensee tc 
ale any such report which truthfulls 
sets forth all information required, 01 

willful failure to comply with any othei 
condition of the license, shall constitutt 
a violation of the regulations in thir 
part. 

8 50.32 Revocation, su8pemion, mod 
ification of licenses. Any license ma] 
be modified, withdrawn, suspend&, re 
voked or annulled at any time in thc 
discretion of the Commission upon I 

determination by the Commission tha 
the public health, interest, or safetl 
requires such action, or that the li 
censee has willfully failed to compl: 
with any condition of the license. 11 

the absence of such a determination, nc 
modification, withdrawal, suspension 
revocation or annulment of any licens 
will be made except upon applicatiol 
therefor by the licensee or unless, prio 
thereto, facts or conduct warrantin 
such action have been called to the a 
tention of the licensee in writing an 
the licensee has been accorded oppo 

tunity to demonstrate or achieve con 
pliance with all lawful’ requirement 
Nothing in this part shall limit the ai 
thority of the Commission to issue 4 

amend its regulations in accordant 
with law. 

.I.. .. .... 
, .:<I.,.! ,.<: 

tl. 

BEPOBTS 

(i ) 
(ii) Its present use; 
(m) Its proposed use; 

1OCatiOn of the facilitg 

( iv ) Its engineering smacationq 
ncluding capacity ; 

The name, title, and oi 
he persons having conk01 of the 
‘acility . 
(b) The requirement of this section 

ioes not apply to any facility held 
inder authority of a contract or an 
sangement with the Commissioa 

NOTE.--The term “Person” as defined h 
ection 18 (e) Of the Atomic Energg AC~ of 
1946 and in 8 50.2 does not include tbe 
nission or of€lcers or employees of the corn ~ 

nisdon in the exercise of duly au~o~ 
’unctions. Consequently, the requirement 
3hie 0 50.40 does not apply In such cm 

5 50.41 Reports. Reports in ad&- 

;ion to those called for in licenses mar 
)e required by the Commission from 
Lime to time, subject to approval by the 
Bureau of the Budget in certain cases, 

with respect to the ownership, posses 
3ion, manufacture, production, export, 

ghipment, transfer, acquisition or other 

handling of facilities for the prod00 
tion of fissionable material, as the Corn- 
mission may deem necessary. 

VIOLATION6 

.$ 50.50 Penalties for luiotatim. A 
violation of the regulations in Part 
shall be deemed to be a violation of the 

Atomic Energy Act Of 1946, and 
subject the violator to the pnal‘a 



therein prescribed. In addition, the 

Commission may take such action with 
fispect to the facilities involved in any 
~olation as it deems appropriate and 

accordance with law. 

IKTEBPBETATIONG, PETITIONB, 

COMMUNICATIONS 

5 60.60 Valid interpretations. Ex- 
cept as specifically authorized by the 
@mmission, no interpretation or ex- 
planation of the meaning of the regula- 
tions in this part issued by any ofEcer 
or employee of the Commission other 
than one issued by the General Counsel 
in writing will be recognized to be valid 
and binding upon the Commission. 

5 50.61. Petitions. Petitions for re- 
uef from any restrictions imposed 

under the regulations in this part may 
be made by filing a letter, in duplicate, 
with the Commission, stating the rea- 
ltons why the petition should be granted. 

f 50.62 Communications. All com- 
munications concerning the regulations 
oi this part or any license issued under 
them should be addressed to the United 
States Atomic Energy Commission, 
Washington 25, D. O., Attention : Direc- 
tor of Production. 

BCHEDULEB 

g 50.70 Schedule A: Class X facilities 
(see 55 50.2, 50.20, and 50.40). As de- 

fined in $ 50.2 above, a Class I facilitg 

is any facility (other than a Class I1 
facility) capable of producing any fls- 

monable material, such as (a) nuclear 
reactors or piles, (b) facilities capable 
of the separation of isotopes of ura- 
nium, and (c) electronuclear machines 
(e. g., cyclotrons, synchrocyclotrons and 
linpr ion accelerators) capable of im- 
pacting energies in excess of 1 Mev each 
to ksitively charged nuclear particles ox 
ions. 

NoTm.-Under section 4 (c) (1) of thc 
Atomlc Energy Act of 1946 the Comm&ssion 
as agent of and on behalf of the Unit& State! 
Is made the exclusive owner of all facilitia 
for the production of fbsionable materia 
other than facilities which (A) are useful 11 
the conduct of research and development ac 
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hities in the fields specified in section 3 of 
'he Act, and (B) do not, in the opinion of 
:he Commission, have a potential production 
-ate adequate to enable the operator of such 
'acilfties to produce within a reasonable pe- 
,lod of time a sul3cient quantity of tiaslonabla 
naterial to produce an atomic bomb or any 
Bther atomic weapon. The listing of a fa- 
:ility for the purposes of the regulations in 
this part shall not be deemed to be an expres- 
lion of the opinion of the Commfssion as to 
bwnership of any such facility for the pur- 
3oses of section 4 (c) (1) of the Act. 

5 50.71 Bchedzlle B: Class II faci2- 

ties (see $5 50.2 and 50.20). A class 
[I facility is any item listed in this 
Schedule B. The Commissionbas de- 

:ermined that the following items are 
mpor tan t component parts especially 
lesigned for equipment or devices cap- 
kble of the production of fissionable 
naterial : 

(a) Radiation detection instruments, 
grid their major components, designed, 
ir capable of being adapted, for detec- 
cion or measurement of nuclear radia- 
tions, such as alpha and beta particles, 
gamma radiation, neutrons and pro- 
fons, including the following : 

(i) Geiger Mueller, proportional, or 
parallel plate counter scalers. 

(ii) Geiger Mueller or proportional 
counter rate meters. 

(fii) Scalers (adaptable to radiation 
detection). 

(iv) Geiger Mueller, proportional 
audio, or mechanical detectors. 

(v) Integrating ionization chamber 
meters and ionization chamber rate 
meters. 

(vi) Geiger Mueller, proportional, or 
parallel plate counter detector compo- 
nents. 

(vii) Electrometer tube circuits and 
dynamic condenser electrometers (vi- 
brating reed, vibrating diaphram, etc.) 
capable of measuring currents of less 
than 1 micromicroampere. 

(viii) Counter pulse rate meters. 
(ix) Amplifiers designed for applica- 

tion in nuclear measurements, induding 
linear ampliiiers, preampuers and dis- 

tributed (chain) amP~f.fk?W. 
(x) Geiger Mueller quenching Units. 
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(xi) Geiger Mueller or proportional 
coincidence units. 

(Hii) Dosimeters and electrometers, 
pocket and survey types, including elec- 
troscopes incorporating radiation meas- 
urement scales. 

(xiii) Chambers, pocket type, with 
electrometer charger-reader. 

(xiv) Electrometer tubes designed to 
operate with grid currents of less than 
0.1 micromicroampere. 

(xv) Resistors, values above 1,OOC 
megohms. 

(mi) Scintillation counters incorpo. 
rating .a photomultiplier tube. 

(wii) Photomultiplier tubes having 
photocathode sensitivity of 10 or mort 
microamperes per lumen, and an aver 
age amplification greater than 10 '. 

(b) Mass spwtrometers and mas, 
spectrographs, of all mass ranges, ant 
their major components, including th 
following : 

(i) Leak detectors, mass spectromc 
ter, light gas type. 

(ii) Mass spectrometers or mss spe< 
trographs. 

(iii) Ion sources, mass spectromete 
or spectrograph type. 

(iv) Acceleration and focusing tubes 
mass spectrometer and spectrograph 

types. 
(v) Ionization chambers, mass spec 

trometer detector types. 
(vi) Micromicroammeters capable o 

measuring current of less than 1.0 mi 
cromicroampere. 

(vii) Electrometer tubes (as liste 
in (a) (xiv) above). 

(viii) Resistors, values above 1,OO 
megohms. 

(e) Vacuum diffusion pumps I 
inches diameter and larger (diametc 
measured inside the barrel at the inh 
jet). 

(d ) Electronuclear machines, an 
their basic component parts, capable, 
with or without modification, of sus- 
taining potential differences in excess 
of 100,000 volts against the discharging 
action of positive ion currents in excess 
of le7 amperes, such as belt type elec- 
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tdty, the United States Atomic 
3gy Commission hereby establishes 

'tioty. ;guaranteed minimum prices speci- 
jn f 60.5a effectire during the pe- 

3raa4 .A 

31, 1968, for the delivery of such ores 
to the Commission at Monticello, Utah, 
in accordance with the terms of this 
section and 60.5a. 

Fed- 

:nd- 

-an- 

954. 

hall 
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APPENDIX 5 

PERSONNEL DETERMI~ING ELIGIBILITY FOR 

Cr;EaRaNCE1 
CRITERiA 

The United States Atomic Energy 
Commission has adopted basic criteria 
for the guidance of the responsible offi- 
cers of the Commission in determining 
eligibility for personnel security clear- 
ance. These criteria are subject to con- 
tinuing review, and may be revised from 
time to time in order to insure the most 
edtective application of policies designed 
to maintain the security of the atomic 
energy program in a manner consistent 
with traditional American concepts of 
justice and rights of citizenship. 

The Commission on the 19th day of 
September 1950, issued its procedure for 
the administrative review of those cases 
in which questions have arisen concern- 
ing an individual’s eligibility for secu- 
ity clearance. This procedure is pub- 
lished in the Federal Register (15 F. R. 
6241). This procedure places consider- 
able responsibility on the Managers of 
Operations and it is to provide uniform 
standards for their use that the Com- 
mission has adopted the Criteria de- 
scribed herein. 

Under the Atomic Energy Act of 19Q6, 
it is the responsibility of the Atomic 
Energy Commission to d e t e r m i n e 
whether -the common defense or secnritg 
will be endangered by granting secnriQ 
clearance to individuals either Pmployed 
by the Commission or permitted accea 
to restricted data. As an administram 
tive precaution, the Commission also re 
quires that at certain locations there k 
a local investigation, or check, on indi- 
viduals employed by contractors on 
work not involving access to restricted 
data. (Commission authorization to be 
so employed is termed “security ap- 
proval.”) 

Under the Acty Federal 
:nvestigation has the responsibuit 
naking an investigation an 
be Commission on the Character, 
itions and loyalty of hdi 
ire to be permitted to have access 
restricted data. In determing 
ndividual’S eligibility for 
ilearance other information avai 
:o the Commission should also be 
sidered, such as whether t 
will have direct access to r 
Dr wofk in proximity to eXClusi0 
his past association with the 
energy program, and the 

job he is expected to perf0 
facts of each case must 
weighed and determination made 
light of all the information P 
whether favorable or unfavorable. 
judgment of responsible persona 
the integrity of the individuls 
be considered. The decision ~ls 

curity clearance is an over-a 
mon-sense judgment, made att 

sideration of all Ithe relevant 
mation as to whether or not there 
risk that the granting of 
ance would endanger the c 

fense or secnrity. If it is 
that the common defense or 
will not be endangered, sari 
ance will be granted; otherwise, 
rity clearance will be denied. 

the light of all the i 
determination must 
gives due recognition to the fava 
as well as unfavorable i 

cerning the individual and Which 

ances the cost to the Program of 
having his services against any 

. 
Cases must be carefu 

a statement previo 
in the Federal Re 

the U. 
Report 

8. AEC revises 
to Congreas, and 

1 This statement of criteria ,adopted by 
published in Appendix 8, Fifth Semiannual 
Jan. 6,1049 (14 F. R. 42). 
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@tSONNEL SECURITY 

involved. In making such prac 
, the mature view 

d responsible judgment of Corn 
stail rnplnbers and of the con 

r concerned are available for con 

these determina, 

case, there are sei 
below a number of specific type 

rogatory information. The list it 

ive, but it contains the prin 
of derogatory informatior 

urity risk. It Wil: 

ed that the criteria are di. 
o groups: Category (A) 

tegory (A) includes those classef 
erogatory information which estab 
a presumption of security risk. In 

falling under this category thc 
ger of Operations must refer thc 
to the Director of Security in 

derogatory information where the 
dent of activities, the attitudes, 01 

9nventions of the iidividual must be 
Feighed in determining whether a pre 

aption of risk exists. In these cases, 
he Manager of Operations must refer 
fbun to the Director of Security in 

Vashington. 

Cutegorg (A). Category (A) in- 
dudes those cases in whiah there are 
gounds sufEicient to establish a rea- 
anable belief that the individual or his 
ponse has : 
1. Committed or attempted to com- 

mlt, or aided or abetted another who 
omitted or attempted to commit, any 
let of sabotage, espionage, treason, or 
edition ; 
2. Establish an association with es- 

Pionage agents of a foreign nation; 
dth individuals reliably reported as 
Wed of espionage : with represent- 
ave5 of foreign nations whose inter- 
8ts may be inimical to the interests of 
b United States. (Ordinarily this 
lonld not include chance or casual 
Wtings; nor contacts limited to nor- 
W business or ofEicia1 relations.) 

9~317--51-9 
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3. Held membership in or joined any 
organization which has been declared 
by the Attorney General to be totali- 
tarian, fascist, communist, subversive, 
or as having adopted a policy of advo- 
cating or approving the commission of 
acts of force or violence to deny others 
their rights under the Constitution of 
the United States, or as seeking to alter 
the form of government of the United 
States by unconstitutional means, pro- 
vided the individual did not withdraw 
from such membership when the or- 
ganization was so identified, or other- 
wise establish his rejection of its sub- 
versive aims; or, prior to the declara- 
tion by the Attorney General, partici- 
pated in the activities of such an or- 
ganization in a capacity where he 

should reasonably have had knowledge 
as to the subversive aims or purposes 
of the organization ; 

4. Publicly or privately advocated 
revolution by force or violence to alter 
the constitutional form of Government 
of the United States. 

Category (A) also includes those 
cases in which there are grounds tdEci- 
ent to establish. a reasonable belief that 
the individual has : 

5. Deliberately omitted significant in- 
formation from or falsified a Peraonnel 
Security Questionnaire or Personal His- 
tory Statement. In many cases, it may 
be fair to conclude that such omission or 
falsification was deliberate if the infor- 
mation omitted or misrepresented is m- 
favorable to the individual ; 

6. Violated or dimegarded security 
regulations to a degree which would en- 
danger the common defense or security ; 

7. Been adjudged insane, been legally 
committed to an insane asylum, or 
treated for serious mental or neurologi- 
:a1 disorder, without evidence of cure; 

8. Been convicted of felonies indicat- 
[ng habitual criminal tendencies : 
- 9. Been, or who is, addicted to the use 
2f alcohol or dmgs habitually and to ex- 
:ess, without adequate evidence of re 
kabilitation. 

Category (B). Category (B) includes 
those cases in wfrich there are growds 
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mcient to establish a reasonable be- 
lief that with respect to the individual 
or his spouse there is: 
1. Sympathetic interest in totali- 

tarian, fascist, communist or other sub- 
versive political ideologies ; 
2. A sympathetic association estab- 

lished with members of the Cbmmunist 
Party ; or With leading members of any 
organization set forth in Category (A), 

paragraph 3, above. (Ordinarily this 
will not include chance or casual meet. 
ings, nor contacts limited to normal 
business or official relations.) 
3. Identification with an organizatior 

established as a front for otherwise sub 
versive groups or interests when tht 

personal views of the individual art 
sympathetic to or coincide with subver 
sive “lines” ; 

4. Identification with an organiza 
tion known to be infiltrated with mem 
bers of subversive groups when there ii 
also information as to other activitiei 
of the individual which establishes thi 
probability that he may be a part of o 
sympathetic to the intiltrating element 
or when he has personal views whicl 
are sympathetic to or coincide with sub 
versive “lines” ; 

6. Residence of the individual’ 
spouse, parent (s) , brother (s) , sister (8) 

or offspring in a nation whose interest 
may be inimical to the interests of th 

United States, or in satellites or oca 
pied areas thereof, when the +sona 
views or activities of the individuz 
subject of investigation are sympathetj 
to or coincide with subversive “lines 
(to be evaluated in the light of the ris 
that pressure applied through &ch clos 
relatives could force the individual t 

reveal sensitive information or perfon 
an act of sabotage) ; 
6. Close continuing association wit 

individuals, (friends, relatives or otht 
associates) who have subversive inte 
ests and associations as define8 in an 
of the foregoing types of derogator 
information. A close continuing ass 
ciation may be deemed to exist if: 

(i) Subject lives at the same pren 
ises with such individual ; 

- 

. 

Category (B) also includes thoee 

8- 
ases in which there are ground 

ient to establish a reasonable beuei ~ 

hat with respect to the individual there 
3: 

n the Armed Forces during the ol 

Far, when such objections annot 
ilearly shown to be due to reugI 
onvictions ; 

9. Manifest tendendes demonstrat 
inreliability or inability to kee 
mrtant matters confidential; wlf 
:ross carelessness in revealing 
:losing to any unauthorized Person 
itricted data or other classified ma 
?ertaining either to projects of 
itomic Energy Commission or of 
ither governmental agency ; abuse 
rust, dishonesty ; or homo 

The categories outlined 
Zontain the criteria which 
plied in determining wheth 
tion disclosed in investigation re 
shall be regarded as substantia 
rogatory. Determination that ther 
such information in the case of 
dividual establishes doubt as to 
gibility for security clearance. 

intended to serve as aids to 
of Operations in dischar 
sponsibility in the determination Of 
individual’s eligibility for 8 

clearance. While there muat 
sarily be an adherence to Such Cr 

the Manager of Operatiom is 

ited thereto, nor precluded in 
his judgment that information 
in a case under his cognizance are 
rogatory although at variance with, 

outside the scope Of, the stated 

8. Conscientious objection to 1 

me criteria outlined hereinabove 



. The Manager of Operations 
horn the responsibility rests for 

anting of security clearance, and 
"nt- wornmendation in cases referred to * 'Director of Security, should bear in 

'_ 

mind at all times, that his action must 
be consistent with the common defense 
or security. 

Dated at Washington, D. C., this 17th 
day of November 1950. 



APPENDIX 6 

The people of the United States, through 
the Congress, have entrusted to the 
Atomic Hlnergy Commission the Vital 
and urgent task of developing and util- 
izing atomic energy for the pnrpose of 
“improving the public welfare, increas- 
ing the standard of living, strengthen- 
ing free competition in private enter- 
prise, and promoting world peace.” 
During the past several months it has 
become increasingly clear that the 
growing defense efXort of the Nation 
is expanding the manpower needs of 
the Nation and thereby placing greater 
emphasis than ever on the importance 
of accomplishing the most with as few 
people as possible. We believe that the 
successful application at all levels of 
management of the principles contained 
in this personnel policy wiU go far 
toward assuring that the AW mw- 
fully recruits, retains, and utilhes the 
personnel needed as manpower becomes 
more scarce. The carrying forward of 
this mission is “subject at aII time 
to the paramount objective of assuring 
the common defense and security.” The 
achievement of these objectives requires 
a high order of skill, ingenuity, patience, 
loyaltg, and perseverance in meeting 
and resolving many new and complex 
problems. 

All of us serving in this task &odd 
be proud to be able to contribute sc 
directly to the welfare of the Nation 
Every job is a vital part of our over 
all program. Our objectives cannot bt 
met unless each individual employee 
whatever his duties or responsibilities 
is pulling his full weight Whatevei 
his particular assignment, every em 
ployee of the Atomic Energy Commis 

lion can derive special satisfaction and jcddb iven 

nspiration from the knowledge tnat be 
works in a unique enterprise of great 

The Atomic Energy A& 

vorkers in atomic energs is 

the daily job th 
most organiza t io 
nary” in the Atomic Energy Commb 
sion. 

cessitates a work environment in 
each of US has an opportunitg 

which he is beat fitted. In d 

selection .of employees, wo 

of merit and pr 
amiation, family 

cannot be given consideration exc 

environment that encourages ea 

wmgls to the best of his abu@ 
organization which encourages an 
ognizes initiative in taging 

lAdopted by the U. 8. AEC Nov. 21, 1950. Ba earlier statement of the Am 
~Ploloyee Personnel Policy was printed tia Appendix 10 in the Fifth Semfannnaf 
to Congress, January 1949. 



ich things are done. 
basic personnel policies whick 

set forth below constitute the broad 
work within which our manage 
job will be performed. In theii 
ation due consideration will bt 
to the requirements of national 
ty, but "secrecy" must not be al. 

pved to become a cover for bad man. 

e8 have been formulated 
participation of the em 

officials thronghonl 
rganization ; giving reflection to 

ndicating acceptance 
underlying principles involved, 

sound basis has been thereby pre 
of personnel job that 

essential to the effective and em 
accomplishment of the work 

ORGANIZATION, SUPERVISION 

AND COMMUNICATION 

The General Manager and all other 
aployees who direct the work of others 
rill assure that those under their su- 
lerpision know their jobs, to whoa: 

is responsibIe, the authority thal 

with their jobs, the relationships 
d their jobs to.other jobs in the OF 
pnization, and the channels of Come 
~unbitlon. Each major geographical 
rea will so organize its activititis a~ 
-8 pmvide continuing leadership, mid. 
ace and assistance to supervisors and 
anployees in achieving proper applica- 
don of the principles set forth in thiE 

plicg. 
5e structure of the organization will 
k the result of careful planning de 
Wed to meet specific program needs, 
md to permit independent action to be 

within the limitations of estab 
policies and the minimum of uni- 

W standards and procedures essen- 
U for effective operation. The desir- 
Wty for freedom and informality in 
Mi! communications and working re 
tffo&hips at and between all organi- 
Uonal levels is emphasized; always 

L- &-if:l < ; -5 2 : 
F 
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recognizing, however, the single line of 
authority necessary in taking ofacial 
action. 

The Commission feels strongly that 
certain sound organization practices 
such as the following are too often 
forgotten and therefore they are set 
forth below as part of this policj. 

1. Assignment of responsibility will 
carry with it commensurate delegation 
of authority. 

2. Any change in duties and respon- 
sibilities of a position or a group of po- 
sitions will be preceded by a definite 
understanding on the part of all con- 
cerned. 
3. An employee will not be required 

to report directly to more than one m- 
pervisor. 

4. Instructions and directions relat- 
tng to work assignments will be com- 
municated to him, only through, or with 
the agreement of, the immediate super- 
visor. 

5. Changes in an employee's work as- 
signment or employment status will be 
communicated to him, after proper ap- 
provals, only by his immediate super- 
visor. 

RMPLOPEBI PARTICIPATION 

The widest practicable opportunity 
will be dorded to employees for con- 
sultation and explanation in the for- 
mulation and development of policies 
affecting their emploment status, 
working conditions and productivity. 
This opportunity wlll be eected 
through positive encouragement of a 
free exchange between supervisory and 
supervised employees of points of view 
and ideas in their daily work together 
and in regular departmental staff meet- 
ings, supervisory conferences, confer- 
ences of management and employee rep 
cesentativerr and other eftective means. 

Elmployees are urged to avail them- 
3elve~ of these opportunities for par- 
kipation. b,mployees have the right 
;o join or ref'rain from joining em- 
~loyees' organizations of their own 
thoosing without coercion or fear of 
liscrimination. This right, of course, 
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must be exercised in a manner which 
is consistent with applicable law and 

the security responsibilities of the 
Commission. 

It is recognized that employee or- 
ganizations can make a positive con- 
tribution in furthering the atomic 
energy program. Accordingly, the par- 
ticipation of employee organizations in 
the program is welcomed. The promo- 
tion of sound employee-management re- 
lations is a mutual concern and bene- 
fits employees and the Commission 
alike. 

PEBFORMANCE REVIEW 

Formal periodic review of the per- 
formance and capabilities of employees 
will be made against realistic and un- 
derstood performance standards to de- 

termine any merited recognition, need 
for their further development, or 
change in job status. Each supervisor 
will record and use current informa- 
tion on the experience, qualifications 
and performance of each individual 
under his direction as a basis of plan- 
ning for the training and further de- 

velopment of such employees or other 
appropriate personnel action. Each 
supervisor will discuss any evaluation 
and the basis for it with the employee 
afpected to develop mutual understand- 
ing. 

!PRUNING 

Consistent with definite needs which 
arise or are anticipated, employees 'will 
be provided with opportunity to improvc 
their knowledges, skills, or attitudes, i~ 
order to enable them to perform tht 

tasks assigned to them in the besi 
known ways and to prepare for advance 
ment. This will include programs fol 
orientation and induction before assign 
ment of work, training on the job, up 
grading and understudy programs, an( 
training in supervision and managemen 
practices. 

NONDISCRIMINATION 

There will be no discriminatioi 
against an employee because of ram 

The far-reaching simifIcance 
cope of the atomic ener 
uires high standards of 
rhich will attract and maintain 

dequate organization of 
 ell-qualified people. ACC 
1. Adequate sources fro 

loyees may be recruited wul be de-aievan 

eloped and maintained. gparat 

basis by selecting the available iodl.fothorj 
2. Each job will be filled on a 

If 1944, as amended. 
3. Opport~nity for transfer and 

notion will be grovided in order 
nake full use of demonstrata 
tnd abilities. Therefore, well qu 
!mployees will be given 
ion in filling vacancies. 

ndividuals or other personnel aao 
Fill be made without Considemtion 
mlitical miation. 

4. The appointment or pro 

SEPARATIONS 

.t is necessary to reduce 
the selection of employ 
within an appropriate 

ielitive qualifications for the wo 
mining to be done, and in acco 
with the requirements of the 
Preference Act of 1944, 86 am 
eluding veteran status, and 
Federal service. Reasonable 
be given to employees Whose 
are to be terminated and their 
bility will be made known t 
offices. Elmployees notffied of 
planned separation shall 

portunity to appeal such d 
An employee will be d 

charged for cause only 
been given (1) a statem 
sons for the proposed 
opportunity to reply, and (3) 

When 1 
iloyment, 
retention 
graphical 



pnity to appeal any determination tc 
@miss. h employee may be put ir 
pspension status without pay pending 
pal determination. 

GRIEXANCES 

Supervisory and supervised employ 
e have an obligation to make every 
&fort to resolve employment relations 
poblems as they arise. Failing prompt 
gnd satisfactory adjustment of any 
grievance, including those relating to 
@paration, appeal may be made by em- 
ployees at any work level to higher 

ority. Employees may designate 
resentatives of their own choosing 
ssist them in presentation of griev- 
es. In presenting grievances em- 

oyees will be free from any interfer- 
ce, restraint, or reprisal. 

SAFBTY AND HBALTH 

Each supervisor will take the initia- 
tive in the establishment and mainte- 
nance of safe and healthful practices 
and work places for every employee 
mder his supervision, and in assur- 
ing that the manner of performance of 
all operations will minimize personal 
injury and disease and damage to 
equipment, materials, and property. 
Wety is an integral part of each job, 
and each employee is responsible for 
the safety phase of his work just as 

, much as he is for any other phase. 
d 

SAURIES AND 'WAGIDS 

Salaries and wages shall be admin- 
istered 80 as to compensate employees 
equitably with due regard to the rela- 
tive value of the positions, to provide 
for increases in pay on the same job 
after reasonable periods of satisfactory 
service, and to provide for recognition 
by increases in pay for especially meri- 

Determination of the relative value 
or grade of positions will be based upon 
systematic analysis of the differences 
h the requirements of the positions and 
upon comparisons with approved stand- 
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Salaries for positions, except those 
noted below, will be established in line 
with the pay scales of the Classifica- 
tion Act of 1949, in accordance with the 
requirements of the Appropriation Act 
for the current fiscal year. 

Wages for laborer and mechanic posi- 
tions will be established after consid- 
eration of rates paid for similar work 
by other government and private em- 
ployers in the appropriate geographical 
area. I 

Certain scientific and technical posi- 

tions which the Commission hds must 
be exempted from the salary scales of 
the Classification Act of 1949, will re 
ceive salaries which are arrived at after 
consideration of the rates paid for simi- 
lar work by other government and pri- 

vate organizations. 
The method by which the rate of 

pay for his job is determined will be 
explained to each employee. 

BENEFIT PLANS 

Employees will be granted the same 
benefits with respect to leave, work- 
men's compensation, holidays, and re- 
tirement as are granted to other Fed- 
eral employees. Information on the 
details of these plans will be given to 
employees. 

CONCLUSION 

The Atomic Energy Commission looks 
forward to the application of this 
policy; first, through the wholehearted 
and effective execution of the principles 
of sound employee relations by the Com- 
mission members, tbe General Manager, 
and all the employees who direct the 

work of others; second, through the 
wholehearted acceptance by all em- 
ployees of the obligations that attach to 

their employment in the atomic energy 
program; third, through the devdop- 

ment of effective employee-management 
moperation, 

Application of the principles mder- 
lying this policy must be an iitegral 
part of the daily activities of super- 
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APPENDIX 7 

Ir- porn TO THX PRESIDENT BY THE ATOMIC ENERGY LABOR RELATIONS 
pith ~ 

Con- PAJKEL 

Dei3 . 

?ees . June 1 to November 30,1950 
Wr 

During the period from June 1 to No- 
@her 30, 1950, the assistance of the 
pel was sought in 10 cases. As of 

vember 30th three cases were still 
. Three were settled by a com- 

pation of Panel mediation followed by 
panel recommendations, and four were 
derred back to the parties. Of the 
fiur that were referred back, two were 
gbsequently settled in direct negotia- 
don, and two were settled with the aid 
1 the Federal Mediation and Concilia- 
jon Service. A Panel recommenda- 
jon covering several contract items was 
wed in one of the “open” cases and 
g November 30 the parties were still 

mtiating. 
This brings the total number of cases 

mdled by the Panel since its origin 
rn April 26, 1949, to 20. In the first 6 
soonths there were 4 cases, 6 in the next 
{months and 10 in the third 6 months. 
The number of caw in which Panel 

mmmendations have been required 
iee increased from none in the first pe- 
M t9 two in the second period and 
bur in the third period. The growing 
w load, as well as the growing num- 
Ler of instances in which recommenda- 
ions were required, has been of some 
mcern to the Panel. The Panel mem- 
WE have held frequent policy meetings 
ndiscnss this problem, and have also 
ket on one occasion with the full mem- 
lership of the Atomic Energy Commis- 
Mn. The Panel believes that its long 
m uktfulness to the industry depends 
Pa large measure on its ability to keep 
oUective bargaining in private hands. 
he eff6rts of the Panel in the months 
thead will be concentrated on devising 
Blicies and procedures to meet this 
$jective. 

--. 1 T 

Because of the mounting case load, 
the Panel requested of the Atomic 
Energy Commission that its member- 
ship be increased from three to six. 
Additional appointments were made on 
November 16, 1950. The new members 
are Frank P. Douglass, John T. Dun- 
lop, and Godfrey P. Schmidt. Since all 
of the case histories covered by this re 
port were handled by the original mem- 
bers of the Panel, they alone are sign- 
ing it. 

A summary of the cases handled dur- 
ing the period covered by this report 

CASE NO. 10-AEC INSTALLATION: 
Knolls Atomic Power Laboratory, 
Schenectady ; PARTIES : General Elec- 
tric Co.; United Association of Plumb 
ers and Steadtters (AFL). 

The background of this case was 
given in the previons report of the 
Panel. As of May 31,1950, the parties 
had met with the Panel and had agreed 

to return to Schenectady for further 
negotiations. 

On July 11 the Panel received a let- 
ter from the company advising it that 

an agreement had been reached with 

the union and a new contract had been 

signed. 

CASE NO. 11-AEC INSTALLATION : 

fOUOW8 : 

Oak Ridge, Tena-K-25 Plant; PA& 
TIES: Carbide and Carbon Chemicals 

Division, Union Carbide and Carbon 

Corp.; United Gas, Coke and Chemical 

Workers of America (010) Local 288. 

BACKGROUND OF DISPUTB. On 
May 26,1950, the Panel received a’ tele- 
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gram from Martin Wagner, presiLdnt 
of the United Gas, Coke and Chemical 
Workers of America, stating that nego- 
tiations between the union and the corn- 
pany had reached an impasse, and in- 
dicating that the union was prepared 
to “take any action it deems necessary 
to enforce its demands after. the ex- 
piration of its current contract on June 
9, including authorization of a strike.” 

On May 25 the Panel secretary went 
to Oak Ridge to get the factual back- 

ground of the dispute. Negotiations 
were still in progress and further meet- 
ings were scheduled for June 1st under 
the aegis of the Federal Mediation and 
Conciliation Service. These negotia- 
tions proved ineffective and on June 5th 
the Panel received a telegram from the 
Atomic Energy Commission requesting 
that it “initiate all available steps under 
Panel procedures to resolve the dis 

pute.” 
Accordingly, on June 5th the Pane: 

wired the union that it had taken ju 
risdiction of the dispute and expected 
both parties to maintain the status quc 
until full Panel procedures had beex 

exhausted. A meeting in Oak Ridgc 
was set for June 15th. Within-2 day$ 
both parties had wired the Panel indi 
eating that they would comply with thc 
Panel procedures. 
On June 15th the Panel met wit1 

the parties in Oak Ridge. At that timc 
the following issues were in dispute : 

.* 1) General wage increase ; 

2) Severance pay feature to be addec 
to company’s pension plan offer f 

3) Life and accident insurance to bl 
paid in full by the company ; . 

4) Hospitalization plan ; 

6) Wage inequities in the powe 
house ; and for instrument mechar 
ics, pipefitters, welders, utility mf 
chanics, millwrights and operators 

6) Thirteen maintenance classificb 
tions ; 

7) Combination of operator a2d ope 
ator leader classiflcntion in Proce! 
Department ; 

E @h 

,iller 

8) Combination of barrier operator 

and barrier attendant Classacation ,pted, . 
with an additional increase in 
for barrier operator : 

;tb, all he Panel remained in oak Ridge on 

une 15th and 16th, fully exploring with 
le parties the above issues, $9 the 

ley were willing to review their resDec. 
ve positions, and the company agreed 

SUPPlY the union with additional in- 
wmation. The Panel then departed 
rom Oak Ridge, leaving the partfes to 
mtinue negotiations alone. jdg 6th 

‘as set for the next meeting with the 
’anel. 
When the Panel returned to Oak 

lidge on July 5th agreements had ken 
eached on several of the minor issues 
nd the thinking of both parti- had 
een materially clarified on the major 

ssues. For the first time in these dfs- 
ussions the relationship between the 
C-25 and X-10 plants was introduced, 
3y this time, the Panel had received a 

equest from both union and manage- 
oent at the X-10 laboratory to inter- 
‘ene in a dispute there. (See Case No. zwamec 

2.) The relationships of wage ram 
tnd fringe benefits between these two 
Iperations, both located within the Oak 
tidge area and both operated by Car- 
kide and Carbon Corporation, have com- 
Ilicated the bargaining from the begin- 
ling. The history of these relationships 
8 discussed in some length in prior re- 
)orW of the Panel. It has always been 3 
;he policy of the corporation to seek 
dentical wages and working conditions 
,n both plants, and in each StxmX’he 

Iegotiation management bargaining tat- 
have been directed toward this long- 

range objective. 
At the July 5th meeting the corpora- 

tion put forth a proposal which ma- 
tefially increased its last wage offer 1 
and which was so distributed 8s to fnr 

ther narrow the gap in Rage rates 

tween X-10 and K-25. 

gad bet 

dition, 

,,urar 
.jaranct 

,flase 

rening of July 16th both sides said 
oa the 

3 
pmmis 

placi 
in tl 
oper: 
8 at 
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1 glthough this proposal was not ac- 
$pted, it brought the parties closer to- 

er and the Panel suggested that 
ention be shifted for the balance of 

$e meeting to the question of internal 
ege inequities. When the meetings 
,aourned late in the evening of July 
(th, all issues as to in-plant inequities 
Sad been agreed to except two. In ad- 

jtion, the parties reached agreement 
4 the hospital, medical and surgical 

’ +ranee plan, group and sickness in- 
prance, and an additional 5 cents in- 
ease for certain maintenance classi- 

is left in disagreement only the 

ate for barrier operators ; 

= 

owing four items : 

8) An across-the-board increase ; 
c) The pension plan; 
p) The duration of the contract. 

on August 17th the Panel issued its 
recornmendations to resolve these is- 

goes. The full text of the Panel recom- 
mendations follows : 

’At the request of the Atomic Energy 
Commission on June 5, 1950, the Panel 
lssumed jurisdiction and met with the 

prties at Oak RIdge on June 15th. At 
the suggestion of the Panel, direct col- 

lective bargaining negotiations were re- 
amed. In these continued negotiations, 
nith, some help by the Panel, many 

items in dispute were resolved. As to 
be &resolved items the Panel recom- 

mends : 

“2) That the contract be extended to 
July 1, 1952, except that the wage 
schedule may be reopened once only 
by each party and only for consid- 
eration of an across-the-board re- 
vision to be made effective on or 
after July 1,1951. 

“3) That in view of the very snbstan- 
tial wage adjustments and the in- 
creased beneflts of the pension plan, 
the group insurance plan and the 
hospitalization and surgical plan, 
the Union’s request for enlarge- 
ment of the retirement plan pro- 
vision be denied. It is noted that 
preservation of the beneflts of the 
pension plan is assured by the pro- 
visions of the Atomic Energy Com- 
mission Bulletin No. G. M. 168 of 
July 26,1950. 

“The Panel notes with gratification the 
very substantial improvement efeected 
by the wage inequity adjustments 
agreed to between the respective parties 
at K-25 and at X-10 and now to be 
incorporated in the amended wage 
schedules at these plants. In making 
its recommendations for a wage in- 
crease and for an extension of the term 
of the contract the Panel has had very 
much in mind this stabilizing improve- 
ment in relative wage relationshipe, the 

marked increase in productive effi- 
ciency, to which the workers have un- 
doubtedly made their contribution in 
developing skill with experience and in 
devotion to their work, and the im- 

portance in the present juncture of 
world affairs of establishing and main- 

labor relations at these plants.” 

That the revised wage 
&ining stable and highly productive should include, in addition to the 

page inequity adjustments and the 
revised job classiiication and pro- 
gression schedules agreed to by the 
parties in their negotiations, a gen- 

eral wage increase of 5 cents per 
hour, and that the classillcation of 

barrier attendant be eliminated by 
placing all employees so classified 
in the higher-rated job of barrier 
operator to be rated in rate group 
8 at $1.60 an hour. 

~ 

These Panel recommendations were 
accepted by both parties and incorpo- 
rated in a new contract. 

CASE NO. 12-AEC INSTALLA!JXON: 

Oak Ridge, TeM.-X-lo laboratory ; 
PARTIE1S : Carbide and Carbon Chemi- 

cals Division, Union Carbide and 
Carbon Corporation ; Atomic Trades 
and Labor Council (AFL). * 
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On June 30,1950, the Panel ~eceiv'ed 
a telegram from the union requesting 
that it intervene in a dispute at the 
X-10 laboratory, Oak Ridge, Tenn. 
The Panel met -with the parties in Oak 
Ridge on July 27th and 28th. As in the 

case of the K-25 dispute, the relation- 
ships between these two Oak Bidge fa- 
cilities created a major difRcuIty in the 
negotiations. The wage discussions in- 
volved both an across-the-board in- 
crease as well as the adjustment of dif- 
ferences between certiin X-IO classi- 
flcations and those at K-25. There 
were several other issues in dispute, but 
it was evident that those could be 
quickly resolved once the major ques- 
tion of wages was settied. 

The Panel flrst tacfrled the trouble- 
some issues of inequities There were 
various classifications in the lower 
range of jobs at X-10 which were below 
K-25 rates, and several among the 
higher skilled crafta which were also 
lower. In other instances, X-10 rates 
were higher. All aspects of these in- 
equities were thoroughly discussed, both 
fiom the viewpoint of the X-1GK-25 
relationships, as well as from €he view- 
point of internal X-10 considerations. 

On July 28th the Panel succeeded in 
getting from the union a "package pre 
posal" which would resolve the inequity 
problem, leaving unresolved only the 
amount of an across-the-board increase 
and the reclassification of operators. 
On August 17th the Panel issued a 

recommendation for resolving the dis- 
pute. The comments in this recom 
mendation, and the paragraph on a 

general wage increase, were identical 
to the one issued in the E-% case and 
quoted under Case No. 11. Botb 
parties accepted this recommendatior: 
and embodied it in a new agreement 

CASE NO. 13-AEC INSTALLATION 
Oak Ridge, Tenn.; PARTIBIS: MSOK 
Construction Company and J. A.. Joner 
Construction Company ; Internationa 
Association of Bridge, Structural ani 
Ornamental Iron Workers (Am) Loca 
384. 

On J~s 21,1950, the Panel 'wepM 
R letter from the union requesting Per. 
mission to deal through the Panel in 
the matter of wage rates for their mem- 
bers at Oak Ridge. In making this r~ 

mpbem 
quest the union said that the e 
were unwilling to negotiate directlp 
with the union since they were membra 
of the local chapter of the &,sociated 
General Contracto~, and, thereore, 
subject to the joint area negotiations 
between this association and the mion, 

an arbitration award of 13 cents cover, 
ing the International Hod Carriers 
(See Case No. *Panel Report for & 
riod November 1,1949, to May 31,1950 ) 

In reply to this letter the Panel seat 

identical telegram to both parties, hk- 
ing cognizance of the dispute and 8ng, 

gesting that this wage matter Shonld 
"be settled by voluntary arbitration 88 

is customary in construction work." 
Within a few days the Panel received 

telegrams from both companies and the 
union; indicating a willingness to corn- 
ply with the suggestion for arbitratio& 
On September 20,1950, the Panel 

ceived the following telegram from the 
union: "Inasmuch 88 J. A. Jones an- 
struction Company, and Maxon con- 
struction Company, who are performfng 
Fork on the Oak Ridge, Tenn., Atomic 
Energy Commission Project have 
agreed to recognize the newly negoti- 
ated wage increase aeeed to by Local 
No. 384 and the KnoIville, Tenn., Be- 
sMated General Contractors, we are 
hereby withdrawing our request for 
wage arbitration as incorporated in our 
wire of August 15,1950." 

CASE NO. 14--BB)C INSTAT;TIA!I'ION: 

oalr Ridge, Tenn.-K-29 and K-31 Pro5 
PAItTIES: Maxon Construction 

Company ; International T~~~ 

Unton, Local 621 ( AFL) . 
On August 3,1950, the Panel receiwd 

a joint letter from the company and the 

q'lon, requesting that the Panel enter 
a * mat4 involving material ciders 

an-the E-29, K-31 projects. 

In the backgromd of this dispute 

.. 



On August 15th the Panel wrote t 
wth parties drawing attention to tha 

3 provision of the &port to the Presiden 
Jflhich recommended that “all availabll 
’erience and responsibility Of iPdi 

dduals at the very highest levels 0 

management and labor” be brought tc 
war upon the settlement of disputes i.~ 
atomic energy. The letter then Sug 

that this dispute be referred ti 

the international president of the uni01 

ad the top executives of the compan! 
for further negotiation. 

The Panel heard nothing further fron 
either party concerning this matter, an( 
considers the case closed. 

CASE NO. 15-AHC INSTALLATION 
Banford Project, Richland, Wash. 
PABTIES: Atkinson Jones Comtruc 

~ tion Company; Office Employees Inter 
-national union (m). 

On August 16, 1950, the Panel re 
ceived a request from the union that ii 
intervene in a dispute between it an( 
the Atkinson Jones Construction Com 
pqy. The telegram stated that thc 

- Federal Mediation and Conciliatior 
~ service had partidpated in the negoti 

ations but had been unable to achieve a 
settlement. The dispute was over thr 

~ renewal of an exitsting agreement. 
oh August 17th the Panel sent a tele 

gram to both parties aaying that it hac 
initiated its investigation of t$e awe 
and.requesting that the parties continue 
neg6tiations under the auspices of the 

Federal Mediatiox and Conciliatiox 
8ervice. The telegram added that “ii 
no agreement is reached by Septembe~ 
Ist the Panel will then assume jurisdie 

th?’ On August 3lst the Panel wa 
Momed by the Federal Mediation and 
Conchation Service that 8n agreemeni 
hadseen reached between the parties. 

W‘CloSing the case the Panel wired 

to the company and the union as fol- 
low&: Panel thanks both parti& 

for tbeir iull cooperation in this critical 

-ti$& and congratulates them for 

rmckng an agreement through collec 
Uve bargaining.” 

i- 4 
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CASE NO. 1ti-BEC INS’JXLLAION: 
Sandia Laboratory, Albuquerque, N. 
Ma; PARTIES: Sandia Corporation, 
subsidiary of Western Electric CO.; 

Atomic Projects and Production work- 
ers, Metal Trades Council (AFL) . 

On August 17, 1950, the Panel re 
ceived a request from the union indi- 
cating that the Federal Mediation and 
Conciliation Service had withdrawn 
from negotiations and requesting that 
the Panel assume jurisdiction. On Au- 
gust 18th the Panel replied that it would 
begin its investigation of the back- 
ground of the dispute and would let the 
parties know within 15 days concern- 
ing further handling of the matter. 
On September 1, 1950, the Panel ac- 

cepted jurisdiction of the dispute and 
called a meeting of the partiea in New 
Pork Citg for September 19th. At the 
New York meeting the parties each pre- 
sented to the Panel a fall account of 
its position. 

The dispute was over the terms of a 
new agreement. The sequence of events 
which had led up to the deadlock: in 
negotiations is important to an under- 
standing of the case. ‘ 
On November l, 1949, the Sandia Cor- 

poration, a wbsidiary of the Western 
Electric Company, replaced the Univer- 
sity of California 88 the operator of 
the Sandia Laboratory. Shortly after 
taking over the operation, the new cor- 
poration apnounced that, in keeping 
with the general practices of an indus- 
trial enterprise, the vacation allowance 
would be reduced from the 24 days al- 
lowed by the University of California 
to 10 days per year. In making this 
announcement the company said that 

each employee who had formerly en- 
joyed the longer vacation as an em- 
ployee of the University of California 
would receive in compensation a &per- 
cent salary increase. 
On January 17,1950, the Metal Trade 

Department of the BFL, and the Inter- 
iational Association of Machinists in- 
licated a desire to represent the em- 
plo~ees of the Sandia Corporation. On 

* 
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~pril 19th an agreement for a consent 
election was reached and on May llth 

an election was held which gave this 

union the bargaining rights. 
The first negotiation between the Om- 

pany and the union was held on June 2d. 

Negotiations continued through the 
summer but on August 17th reached a 
deadlock with many contract items still 
in dispute. It was on this date that the 

union sent its telegram to the Panel. 
The controversy laid before the Pam1 

by the parties was complex, full of con- 
flicting facts and many evidences of 
frayed nerves as a result of the long 
and fruitless negotiations. The parties 
met with the Panel from Tuesday, Sep 
tember 19th through Tuesday, Septem- 
ber 26th. 

By September 26th it became clear 
that there were two basic areas of dis- 

agreement which, if resolved, would 
clear the wdy for a settlement on all 
other matters. These areas were 1) 
the request of the union for a return to 
the 24-day vacation plan, and, 2) the 
insistence of the company on retain- 
ing the job evaluation scheme which 
the union was seeking to eliminate. At 
this juncture it was decided to adjourn 
the meetings in New Pork. The partles 
returned to Albuquerque to continue di- 
rect negotiations on those specific items. 

On October 5, 6, 7, and 8 Panel repre- 
sentatives met with the parties in Albu- 
querque. Several schemes were sug- 
gested by the Panel for resolving the 
deadlock over the job evaluation plan 
and vacations.' Some of these schemes 
appeared to be needed for success only 
to find, at the last minute, that in one 
respect or another they failed to achieve 
agreement. Finally, on the afternoon 
of October 8th, a proposal was advanced 
which appeared to be acceptable to both 
sides. The union and the company 
agreed to continue their negotiations 
around the suggested formula for a set- 
tlement and that afternoon the Panel 
representatives departed. 

Once again the negotiations dead- 

locked and on October 13th Panel mem- 
ber Horritz, accompanied by Dr. Dunlop 

and Mr. Straus, returned to i ;@l 

e Pael ~ Ptl meetings with the parties. 'j!h 

flit representatives remained in &buquer- 

&@J 
que until Sunday October 15th. D~~- 

sa18 De 
ing this period various new Prom 

!I were thoroughly discussed by the 
parties, but Without SUCCe%. &fore cer 
departing, the Panel told each side that 

eve 
it would issue rmmmendations for 601 
resolving the dispute and requested a era 

Unj summary statement of their respecupe 

flo positions by Monday, OCtober ard 

A full meeting Of the Panel mern- 

cat bers was held in New Pork on 8atur- 

ge* day, October 28th to review au of the 

facts and to propose rmmmendationa e PiV 
On November 8th the Panel mailed to Cor 

the parties its recommendations, Ida' 

$0 
1 

and the vacation schedule. They 3 a te 

pan 
~ bad 
. terr 

+ tion 

These recommendations covered 
the controversial job evaluation plan 

proposed a wage structure which 
corporated a general wage increase. 
Numerous other iSsUeS were refer- 
back to the parties for further bar. 
gaining. 

AS of November 30th the parties were !A 
still in negotiation. : Pan 

tion 
CASE No. 17-AEC INSTALLATION: 1 lievt 
Knolls Atomic Power Laboratory, jne@ 
Schenectady ; PARTIES : General Elec. in@ 
tric Co.; International Union of El- re91 

trical, Radio and Machine Workers, I rep1 

Local 301 (CIO). j 1%. 
? 

On Awst 22nd the Panel received 
a letter from Local 301, enclosing a 
resolution requesting Panel interven- 
tion in a -dispute between it and the 

General kectric Co. 
In its reply the Panel drew the at- 

tention of the local officers to Section 
4 (b) of the Report of the President's 
Commission which recommended that 
all disputes in atomic energy be 

handled at the ''very highest levels Of 
manag,ement and labor" before being 
referred to the Panel. In keeping with 

this provision, the letter suggested that 
the local refer the matter to the inter- 
national president of the union. 
04 the morning of TUefjdaY, 

tember 5th, the officers of Local 301 



4 - &led their men out on strike. This 
4 interruption was halted by union action 
3 within 2 hours before there had been 

any significant effect on the work of 
&e laboratory. 

The Panel heard nothing further con- 
cerning this matter. The dispute was 
eventually settled along with the na- 
tional agreement signed between Gen- 
eral Electric Go. and the International 
Union of Electrical, Radio and Machine 
Workers, CIO. 

CASH NO. 18--BEC INSTALLATION : 
Bendix Aviation Corp., Kansas City 
Division ; PARTIES : Bendix Aviation 
Corp. ; International Association of 

Machinists, Lodge 314. 

On August 31st the Panel received 
a telegram signed jointly by the com- 
pany and the union stating that they 
had failed to reach agreement over the 
terms of an initial contract and re- 
questing that the Panel take jurisdic- 
tion. 

After preliminary‘ investigation the 
Panel learned that the Federal Media- 
tion and Conciliation Service still be- 
lieged that further progress in direct 
negotiations could be made. Accord- 
ingly, the Panel replied to the parties 
requesting that they meet again with 
representatives of the Conciliation Serv- 
ice. In its telegram the Panel con- 
clbded with the following : “If no agree- 
ment .is reached by ‘September 15th the 
Panel will then assume jurisdiction. 
Meanwhile it is requested that both 
parties cooperate to the fullest extent 
in an endeavor to bargain out this dis 
pute with the aid of the Conciliation 
Service.” 
‘ On September 14th another telegram 

signed jointly by the company and the 
union was sent to the Panel which said 
in part: “As recommended the under- 
srhed parties have continued to nego- 
tiate with the assistance of the Federal 
Mediation and Conciliation Service and ‘ have resolved several of the issues in 
dispute. However still remaining in 
dispute and in complete deadlock are 
the following issues : shift differential ; 

9 
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union security ; vacations ; sick leave ; 
wages; retroactivity. . . . in view of 
the mounting unrest in this vital facil- 
ity the parties request the Panel to 
take immediate jurisdiction. . . . 99 

A meeting was scheduled for Septem- 
ber 2Sth in Kansas City. The Panel 
met with the parties throughout the 
day on September 28th and September 
29th. All issues were settled by agree- 
ment between the parties except for the 
amount of a general wage increase. 
Even on the matter of wages the differ- 
ences had been narrowed to within a 
few cents. 

After deliberation the Panel decided 
to issue an official recommendation for 
an across-the-board increase of 10 cents 
per hour. This recommendation was 
immediately accepted by both negotiat- 
ing committees. A contract was signed 
shortly after the union ratification 
meeting held the following week. 

CASE NO. 19-BEX: INSTALLATION: 
Hanford Works, Richland, Wash. ; 
PAE!!IES : General Electric Company ; 
Hanford Atomic Metal Trades Council 
( AFL) . 

On October 5th the Panel received a 
Letter from James A. Brownlow, presi- 
dent of the Metal Trades Department 
(Am), requesting that the Panel take 
jurisdiction of a dispute between the 
Hanford Atomic Metal Trades Council 
and the General Electric Company at 
the Hanford Works. 

The dispute in this case was solely 
mer wages which were open for discus- 
sion under a reopening clause in the 
existing contract. 

Mr. Brownlow’s letter included a tele- 
gram from the local business representa- 
tive which stated, among other things, 
that only one or two negotiations had 
been held and that the aid of the Fed- 
?ral Mediation and Conciliation Service 
had not been invoked by the parties. 
Accordingly, the Panel urged Mr. 
Brownlow to use his “good offices to for- 
ward the collective bargaining process.” 
On October 11th the Panel received 

horn Mr. Brownlow a letter advising it 
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that he had asked the Federal Media- 
tion and Conciliation Service to enter 
the case. 
On October 24th the Panel was in- 

formed by the Conciliation Service that 
‘*our Commissioner, after 4 days of in- 
tensive negotiations with the parties, 
was not able to find a formula which 
would provide for a settlement of this 
dispute.” This was followed by a tele- 
gram from the union on October 31st 
again asking the Panel to accept juris- 
diction. 

On November 1st the Panel wired 
both parties for “a brief summary of 
negotiations, issues in dispute, position 
of the parties and factual reasons in 
support of position. This is not a re- 
quest for a formal brief. Data received 
will be used as aid in determining fur- 
ther procedures.” 

On November 3d the Panel learned 
that a Bureau of Labor Statistics sur- 
vey of the cost of living at Hmord had 
recently been compiled and would be 
available on November 6th. This sur. 

vey would bring up to date as of NO 
vember lst the index for that area. !Fhc 

most recent survey immediately preced 
ing it was as of May 15th. In the lighl 

of these new facts the Panel wired tc 
both parties on November 6th as fol 
lows : “Panel understards BLS costsf. 
living study as of November 1st noa 
available. Since this factual data wu 
not previously available Panel now re 
quests both parties to resume negotia 
tions with aid of Federal Mediation an( 
Conciliation Service. !L’he Service ha! 
been asked to report on progress 0: 

negotiations to Panel.” 
On November 29th, the Conciliatioi 

Service reported back that “efforts tc 
bring about an agreement-have reachec 
a complete deadlock.” Accordingly, a 

of November 30th, the Panel was pre 
paring to make pull use of its own pra 
cedures. 

?ASE NO. 2G-C installation: hs 
Jamos, N. Mex.; PARTms: inter- 
iational Brotherhood of E1ectrial 

Vorkers, Local 611 (BE’L) ; Interns- 
ional Union of Operating Enan 

eers, 
local 9 (AFL). 

On October 13th the Panel received 
L letter from the International union 

Om a 
,f Operating Engineers setting f 

tispute between it and the Internaanai 
3rotherhood of Electrical Workers, ope 
be manning of a steam generating and 
mwer plant operated by the Zia ~0. at 
50s Alamos, N. Mex. 

The operating engineers stated that 
.n their opinion the work in question 
was covered by an existing contract be- 
tween the Zia Co. and their union. 
addition, the operating engineers be- 
lieved that the unit originally 
lished by the National Labor Relations 
Board, and which was won in an elec. 

tion by the Operating engineers, in- 
Buded the workers at the power plant 
Their letter indicated that some of &e 

work at the power Plant was being 
claimed by the International Brother- 
hood of Electrical Workers. 

The Panel mggested a meeting be- 
tween the general presidents of each 

don, under the auspices of the Panel, 
to seek “either a solution or some agreed 

prwedure for settling the dispute.” AI- 
thou& the proposal for a meeting met 
with approval, the Brst mutually con- 
venient date for such a meeting was 

early ’in December. 
AS of November 30th, this matter iS 

still pending. 

WILU~LI E. DAVIS, Chairman. 
aasOrv HOBV~~Z, ilfember. 

‘:,EDWIN E. WITTE, Mmb@* 
-5 

JOHF~. T. DUNLOP, C~~zt~?Z~. 
J-JON~ B. STBISUB, mecutive Secretary. 

Dewmber 4, 1950. 
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! APPENDIX 8 

PUBLICATIONB OF m U. S. ATOMIC ENERGY  COMMISSION^ 

=lp addition to the Semiannual Reports to Congress, of which this is the Ninth, 
@e Commission has also published or sponsored publication of the following 
documents available to the public. 

GENERAL REPORT6 ON ATOMIC ENERGY PR~RAXS 

gandzing Radioactive Wastes in the Atomic Ewgy Pragram, October 1949, 
@ports on the sources and types of radioactive wastes in atomic energy opera- 
dons, metliods developed for their safe handling and disposal, and methods 
wifled for the safe handling of radioisotopes by private users, 30 pages, 
56 cents.' 

Isotopes-A Three-Year Bunmary of Dietribution--zoc 'th BibWography of U8es, 
August 1949, summarizes the Oak Ridge isotopes production, distribution, and 
training program, with statistics on the distribution and use of isotopes by 
&ate and institution, by field of use, by foreign country, and contains an exten- 
sive bibliography of published literature on isotopes, 201 pages, 45 cents.' 

Prospecting for Uramium, 1949, is a nontechnical booklet prepared by the U. S. 
Wlogical Survey and AEC describing the uranium-bearing minerals, where to 

look for them, and instruments to use in prospecting and in laboratory testing 
and analysis of ores. Laws, regulations, and price schedules for uranium- . 
bearing ores are included, 123 pages, 30 cents.' 

Contracting am& Purchusing Oms and Tgpes of Commodities Purchased, Aagnst 
1949, lists the types of items the AEC must procure, the procurement officers, 
an'd locations of the offices where the buying is done. Included are descriptions 
of the ABC Operations Offices and major research centers for whom the ma- 

- terials are procured, and a discussion of security requirements that mwt 
be met by firms supplying certain materials to the AEC, 18 pages, 10 cents.' 

A.Guide for Contracting of Constmctim and Related Engineerhg Be&.#%, 
November.1949, gives AEO policy on awarding contracts for construction and 
architect-engineering services, procedures followed when requests for bids are 
formally advertised and when prices are €ked, and when contracts are nego- 
Wed, and includes a list of Operations Offices and ofEcials responsible €or 
letting such contracts, 14 pages, 15 cents.' 

' 

-.TECHNICAL PUBLICA!L'IONS ON DEVELOPMENTS IN ATOlKIG ENERGY 

Bvpcebook on Atomic Energg, Samuel Glasstone, D. Van Nostrand Co., N. P., 
1950, presents a comprehensive, technical description of the theory, history, de- 
velopment, and uses of atomic energy. Chapters are included on the structure 
of' the atom, radioactivity, isotopes, neutron research, acceleration of charged 
particles, and other phases of atomic energy development, 546 pages, $2.90. 

The Hflects of Atomic Weapons, 1950, prepared for the Department of Defense 
and the AEC by a board of editors under the direction of the Los Alamos Scien- 

a Available from Superintendent of Documents, U. S. Government Printing Omce, Wash-. 

..* Listed as of January 31,1951. 

bton 25, D. C, 

920317-61-10 ~ 137 
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tifie Laboratory, presents a technical summary of the results to be 
from the detonation of atomic weapons, with chapters describing an atomic 
explosion, the shock from air, underwater, and underground bursts ; blast 
radiation, and fire effects; and methods of protecting personnel and * 

ecoo- 
tamination after an explosion, 456 pages, $1.25.' 

ew?ted 

Bandbook 071 Aerosols, 1950, contains chapters fmm the National Defense 
search Committee Summary Technical Report, Division 10, declassaed by the 
&my at the request of the BEC, on the Properties and behavior of aerosols, 
principles and instruments used in meteorology studies, and information useful 
in studies of the disposal of gaseous radioactive wastes, the dispersal of insecti- 
cides, the disposal of industrial gases, etc., 147 pages, 60 cents: 

tcmD Manual of Analytical Methods for the Determination. of Uranium and TM 
in TWr Ores, 0. J. Rodden and J. J. Tregoning, 1950, Presents a number of testa 
methods for analyzing ore samples for their uranium and thorium content. It ie 
intended to be an aid to assayers, commercial laboratories, and others interested 

$1 

- 
in raw material assay work, 55 pages, 20 cents.' 

&iqui&Metals Handbook, R. N. Lyon, et al., 1950, compiled by the Department 

and of the Navy and AEC, summarizes current information On tbe physical 
cbemical properties of liquid metals, their Present industrial uses, and their 
zlse and potentialities as heat-transfer media, 188 pages, $1.25: 

Trilinew Chart of Nuclear ISTpeoies, W. H. Sullivan, John Wiles & SOU, lLIC,, 
N. Y., 1949, shows physical data for all the nuclear species known as of june 

1949, $2.50. 

Periodicals avnd Oatdogws 

Nuclear Bcience Ab8traCt8, issued twice a month by the AXlC Technical Info-- 
tion Service, contains abstracts of all current AEC declassified and mclassad 
reports, of non-BEO reports related to atomic enera, and of articles appearing 
in both the foreign and domestic periodical literature, $6 per year.' 

GLuide to Russian Periodic& Literatur6, a monthly title list prepared by the 
Brookhaven National Laboratory of available current scientific papers with corn- 
plete translations of significant articles, 20 cents! 

Radiation Instrument Catalogue, compiled by the Radiation Instruments Branch, 
AEC, lists most of the commercially available radiation instruments, accessories, 
and components, $2.' 

Isotopes-CataEogue an& Price List, Isotopes Division, U. S. Atomic Energy 
Commission, Oak Ridge, Tenn., July 3949, lists and describes radioactive and 

stable isotopes available from Oak Ridge, an'd includes prices and instructions 
for ordering the isotopes. 

I'HE NATIONAL NUCLEAR ,ENERGY SERIES 

These volumes were written by the scientists who performed the research and 
development on the atomic energy enterprise under the Manhattan Engineer 
District and later under the Atomic Energy Commission. The following voltW% 
have been published for the AEG by the McGxaw-Hill Book Co., New Pork, N. Y. 

Available from Superintendent of Documents, U. 5. Government Printing OtBce, Wash- 

*Available from Oface of Technical Servicee, U. 8. Department of Commerce, Wash- 
ington 25, D. C. 

ington 25, D. C. 

". c 
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p.aeuum Equipment and Techniques, Vol. 1, edited by A. Guthrie and R. K. 
flakerling, 1949, describes the development and study of high vacuum equipment 
@d high vacuum systems for the large-scale separation of isotopes by the 
&xtromagnetic process, 264 pages, $2.50. 

The? C?wracteristhcs of Electrical Dischmges in Magnetic Rields, Vol. 5, edited 
by A. Guthrie and R. K. Wakerling, 1949, covers most of the signmeant studies 

the University of California Radiation Laboratory on electrical discharges, 
qith emphasis on studies of electrical discharges in vapors of uranium com- 
pounds, 376 pages, $3.60. 

DiwX~n 11: Gmeous Diffwh Project 

grtgi&ng Developments in the Gaseous Diffus& Process, VoL 16, edited by 
& Benedict and C. Williams, 1949, describes a number of mechanical, elm 
Oical, and chemical engineering developments related to the operation and 
handling of materials used in the gaseous diffusion process-principally specid 
plant instruments, vacuum engineering, development of heat-transfer equipment, 
md absorption of uranium hexatluoride and fluorine, 129 pages, $125. 

&?p&roscopic Properties of Uranium clompoutls, Vol. 2,' edited by G. H. Dieke 
and A. B. F. Duncan, '1949, presents data compiled from a comprehensive study 
of the absorption and fluorescence spectra of uranium compounds and describes 
the experimental techniques used in the studies, 290 pages, $2.75. 

Bibl&@raphg of Research on Heavy Hydrogen Compotmds, Vol. 4C, compiled 
by A. H. KimbaU, edited by H. C. Urey and I. Kirschenbaum, 1949, contains 
about 2,000 references to published literature on research with heavy hydrogen. 
Beferences are arranged by subject with an index of the hydrogen compounds 
and authors, 350 pages, $3.25. 

Divkim ZV: Phtonium Project 

.- 
9 

g 

-- 

Badiochemicul Studies: The Fission Produ~t8, Vol. 9, edited by C. D. Coryell 
and N. Sugarman, 1950,' presents 336 original research papers on the techniques 
and results of radiochemical studies of uranium and plutonium fission products, 
$855 pagext. <. 

The Transuraltim Elements. Research Papers, VoL 14€3, edited by B. T. Sea- 
borg, J. J. Katz and W. M. Manning, 1949, includes 163 research papers on 
neptunium, plutonium, americium, curium, and -several of the heavy elements 

'related to them, and historical snmmaries of transuranium element-research, 
1,733 pages (in two parts), $15. - 
The Ohemistry and Metdlurgy uf hfisoetlaneous Materials; Tharmodgmmba, 
VoL 19B, edited by L. L Quill, 1949, contains 10 research papers on thermo- 
aSnamic properties of the elements and several of their compounds, 329 pages, $3. 

lndmtriat hfedidne, Vol. 20, edited by R. S. Stone, 1950, describes the medical 
.program established for the care and protection of workers on the plutonium 
Project, 513 pages. .! . 

4 



D;* VI: &ive&tt~ of Rochestq Project 

phm2ogy and Tomicology or UraniWn cWmnd8, parts I and 11, v0l 1, 

research on the toxicity of uranium compounds and the mechanism 0;c 

poisoning, and includes a Section on the tOXiCOlOEZY Of fluorhe and hy&oga 

fluoride, 1,084 pages, $10. 

BiobgWZ BtWlim with pod~nium, Raddum ana Plutonium, Vol. 3, edit& by B 
Fink, 1949, describes the studies made of the biological effects of these alpha- 
emitting elements in the animal body, air monitoring precantionrr, and eqdp 
mat used in atomic energy laboratories where work with these elemente 
carried on, 4ll pages, $3.76. 

&it& by 0. Voegtlln and E C. Hodge, 1-9 SUIWJUW~Z~~ the result8 of 3 ym* 

\ 

Divisiola 7111; Manhattan Project ChemjstTy 

AnrtZytiacZ Chmhtry of the Manhattan Project,-VoL 1, edited by C. J. Rodden, 
1950, describes methods of analyzing the many different materials used in the 
atomic energy project-with emphasis on analytical methods for the determina- 
tion of uranium and thorium, 748 pages, $6.75. 

Chmktty of Uranium. Part I. The Element, Its Bilzcwy and Related Om 

pounds, VoL 6, edited by E. Rabinowitz and J. J, Katz, 1950, pr-k the results 
of chemical research on uranium and its compounds, 680 pages. 
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mc uNCLA6SIFIED CONTflACTB FOR IN PHY610AL 

AND BIOLOGICAL SCIENCES 

PHPISIGAL REBEARCH CONTELBcT6 

CviermistTy 

Arkansas, Unher8ity of. R. R. Edwards, Chemical Elk!b of Nuclear 
fixinsformation. 

California, University 07. J. H. Hildebrand, Studies in Intermolecular Forces 
and Solubility. 

Canegie Institute of Technology. T. P. Kohman, Nuclear Chemhtry Research. 

Cmnetegie Irtstitute of Technology. R F. Mehl and G. Derge, Electrochemical 
Studies of Non-Aqueous Melts. 

Chicapo, University of. S. E. Allison, Radiochemical and Radiobiological 
RWWirCIi. 

Chi&go, Unhersity of. H. Taube, Oxygen Atom Transfer Reactions and Pur- 
chase of Mass Spectrometer. 

CWcCigo, Unher&ty of. A Turkevich and N. Sugarman, Nuclear Chemistry 
Research. 

CMwo, University of. H. C. Urey, Natural Abundance of Deuterium and Other 
Isotopes. ' 

Columbia Uniuer8tty. V.' K. LaMer, Filtration of Aerosols. 

Colum6b UnW8Cty. J. M. Miller, Basic Radiochemical Research. 

Cormell Univerdty. J. L. Hoard, Studies of Fluorocarbons and Elementary 

.. 

BQrOnK 

Fordham University. M. Cefola, Use of Thenoyltrifiuoro Acetate as an &alytical 
Reagent. 

George 'Washington UnW?rsity. C. R. Naeser, Studies of the Fluorides of the 
Rare PJarth Bllements. 

IZlinoiS, University_ of. H. 0. Drickamer, The Mechanism of Molecular Motion 
as Determined From' Diffusion and Thermal Diffusion Measurements. 

Illinois, University of. P. E. Yankwich, Radiochemistry. 

IWnois Institute of Technology. A. F. Clifford, The Acids of the Hydrogen 
Fluoride System and Basic Chemistry of Polonium. 

RJ4nois Institute of Technology. M. Kilpatrick, The Fundamental Chemistry of 
Ozone. 

luinois Institute of Technology. M. Kilpatrick and R C. VogeI, Studies'in 
Chemistry of Ruthenium, Purchase of Mass Spectrophotometer. 

Iltinois Institute of Tschnology. *M. Kilpatrick and H. E. Gunning, mdies on 
Dwomposition of Organic Molecules by Metal Photosensitization. I 
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nlinois Institute of Technology. S. E moody Study of the Properties of Nan- 
electrolytic Solutions. 

Indiana University. F. T. Gucker, Jr., Equipping Of Laboratory for work 
Radioactive Tracers. 

Ioq,ca, fitate universitg of. K. Kammermeyer, The Separation of Gases by Dit- 
fusion Through Permeable Membranes. 

Iowa, Btate Umiversity of. L. Eyring, Preparation Of Rare Earth oxides, 

Kansas, Universitp of. P. W. Gilles, High Temperature Research. 

Kansas, University of. J'. 0. Maloney and H. E. Hughes, Applications of hdio, 
active Tracers to the Design of Distillation Columns. 

LouisuiZZe, Umiversit.y of. R. H. Wiley, Syntheses and Properties of ion Ex- 
change Resins. 

Massachusetts Institute of Technologv. c. D. CorYelly D. N. Hume, and J. D 
Roberts, Nuclear Chemistry Research. 

Michigan, Un$versity of. C. C. Templeton, Studies of Water-Inorganic galb 
Organic Solvent Systems. 

Mic?tigan,, University of. E. F. Westrum, Jr., Low Temperature chemical 
Thermodynamics. 4 

dli8souri, University of. R. A. Cooley, The Kinetics of the Gas Phase Reaction 
Between Nitrogen Dioxide and Ammonia. 

New Hampshire, Uniuersity of. H. H. Haendler, Inorganic Fluorides. 

New Pork University. C. V. King, Measurement of Metal Dissolution Rates. 

North CaroZina, University of. S. B. Knight, The Use of the Flame Photometer 
for the Determination of Small Quantities of Certain Metals. 

North CaroZina, University of. S. Y. Tyree, Jr., The System: ZrCI, &tern. 

Northwestern University. F. Basolo and G. Pearson, Mechanism of Substih- 
tion Reactions of Inorganic Complexes. 

Northwestern University. D. D. DeFord, Investigation of the Solution Chemism 

of Ruthenium in its Lower Valence States. 

Notre Dame, U%iversity of. M. Burton, Research in Radiation Chemistry; pur- 
chase of 2 Mev Van de Graaff for Use in Radiation Chemistry. 

Oklahm AgriczlZturaZ and NechanhaZ CbZlege. P. Arthur, (A) Anodic Reac- 
tions in Polarography ; (B) Characteristics of a New Polarographic Micro-Elm 
trode. 

Oklahoma, Uniuer8ity of. J. R. Nielsen, Spectroscopic Properties of Fluorocar- 
bons and Fluorinated Hydrocarbons. 

Oregon State CoZZege. T. H. Norris and J. Huston, Study of Generalized Acid 
Based Phenomena with Radioactive Tracers. 

Oregon State CoZZege. J. Schulein, Separation of Deuterium from Hydrogen by 

means of Zirconium Metal. 

PmyZvania, University of. K. A Krieger, Research in Heterogeneous CatalYsis- 

PennsyZvmia g'tate CoZZege. P. J. Elving, Research on the PolarograPhY Of 

Organic Compounds. 
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a 
‘pnizsyhania State CoUege. W. C. Fernelius, Stabilities of Coordination Com- 

pounds and Related Problems. 

Pittsburgh, University of. H. Freiser, Development of Organic Reagents for Use 
in Inorganic Analysis. 

pittsbwgh, University of. R. Levine, Synthesis of Beta Diketones and Beta 

princeton University. M. G. White, Research in Analytic Chemistry. 

Reed College. A. F. Scott, The Atomic Weight of Bismuth. 

prcsseEaer Polytechn4c Institute. L. G. Bassett, Fundamental Investigation of 
@e Mechanism of Solvent Extraction of Inorganic Ions. 

@Chester, University of. E. 0. Wiig, Radiochemistry. 

Rutgers‘ University. E. R.. Allen, Polar Inorganic Compounds. 

flpzouse Unhersity. I(. Linschitz, Photochemical Reactions of Complex Mole- 
tules in Condensed Phase. 

Tennessee, thiVer8ity of. G. K. Schweitzer, A Study of Self Absorption in the 
Counting of Low Energy Beta Particle Emitting Solids. 

Tenne88ee, University of. H. A. Smith, (A) The Rates of Catalytic Reactions 
Involving Deuterium; (B) The Relative Vapor Pressures of Water and Deuter- 
ium Oxide in the Presence of Certain Salts. 

Texas, Uniuersity of. G. H. Ayers, Spectrophotometric Quantitative Determina- 
tion of the Platinum Metals. 

Utah, University of. H. Eyring, Studies on Surface Chemistry; Induction of 
Chemical Reactions by High Frequency Discharges in Gases. 

Utah, University of. A. L Wahrhaftig, Ionization and Dissociation of Molecules 
by Electron Bombardment, and the Interpretation of Such Data. 

Washington state CoZ7ege. H. W. Dodgen, The Formulae and Stability of .Com- 
plex Ions in Solution. 

Washington State CoZbge. M. Lindner, The Experimental Investigation of the 
Stationary States of Light Nuclei through a Search for Several Unknown Isotopes. 

Betoesters with Heterocyclic Nuclei. 

Westsrn Reserve Unhersity. E. L. Pace, Thermodynamic Properties of 
Absorbed on Solids. 

Whomrin, University of. W. J. Blaedel, High Frequency Titrations. 

Wbconsin, Unhasity of. F. Daniels, Thermoluminescence of Crystals. 

Gases 

t 

Wiscomin, U&Vt%%it2/ of. E. L. King, The Rates and Mechanisms of Oxidation 

Wpconsin, University of. J. E. Willard, Application of Radioactive Isotopes to 
Chemical Problems. 

Yale University. L. Meites and J. M. Sturtevant, The Polarographic Diffusion 
Current. 

P 

Reactions Involving Cerium (IV) . n 
c 

L 

c 

Metallurgy 

Alabama, University of. T. N. McVay, Research Investigations of Enamels for 
Betals. 

i. 

-I 
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Ualifornia, University o$. E. R. Parker, Creep of Alloys. vie 

Qalifmia, Unimsity of. J. A. Pask, Mechanics Of Metal Ceramic Bonding. 

oarnegb Institute of Techology. 
hundaries and Lattice Imperfections ; (B ) Thermodynamic Properties 
Binary Alloy Systems ; (C) Cos3OSiOn of Metals and UOYS. 

chicago, Unhersity or. L. Meyer, Research on the Structure and Properties of 
Graphite. 

~0zumbi.a University. C. Bonilla, (A) Heat Transfer to Molten Metals. (B) 
Boiling and Condensing of Liquid Metals. 

Colmbia University. T. A. Read, The Study Of Diffusionless Phase Changee 
in Solid Metals and Alloys. 

ColZcmbia University. T. L. Taylor, Separation of Isotopes by Chemical 

change. 

Dm Chemioal Cornpamy. J. C. McDonald, The Effect of Nonmetallic and uau 
Metal Impurities on the Corrosion Rate and Corrosion Characteristics of M~~- 
nesinm ; The Room and Elevated Temperature Properties of Magnesium-baee 
Alloys Containing One or More of the Elements Aluminum, BeFylllnm, and 
zirconillm.,l 

IzUnuh, University of. D. Lazarus and F. Seitz, Study of Mechanism of gubm- 
tutional DifEusion in Metals. 

Itnua, &ate University of. N. C. Baenziger, The Structure of IntennetaUc cam. 

R. Smo~~Chowski, (A) Studies or cral0 

pounds. 

Ahm2.obett8 Institute of Technology. 3. Chipman, (A) Thennodynamia of 
Metal Solutions; (B) M. Cohen, Solid Solutions and Grain Boundaries; (c) 
M, Cohen, Fundamentals of Cold Working and Recrgstallbation. 

iVa8saohusdts Imtitute of Technology. A. M. Gaudin, Tracer Techniques in 
Mineral Engineering. 

&~?sadcusetts Institute of Technology. F. E Norton, Refractories Research. 

Marss~~etts Institute of Technology. 3. C. Slater, Research on Nature of DL 
tortion in Radiation Damaged Materials. 

Pennsylvania state College. H. J. Read, A Study of Corrosion of Zirconium 

Pennsyhania, Univeraity fl. R. M. Brick, Thermodynamic Study of the Iron- 
OXggen-Sulfur System. 

P$ttsbWgh, Ufziversity of. W. E. Wallace, Thermochemistry of Alloys. 

Purdue University. K. Lark-Horovitz, Effect of Cyclotron Radiation on Metals 
and Alloys. 

grap 
a 
J N&, 

Nnterwt Corporation. C. Goetzel, Sintered Zirconium Carbide. 

Bylvania EZeCtric Products, Inc. W. E. Kingston, Self-Diffusion and High Tem- 
perature Phenomena. 

'I 
I Pura 
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:fmneseee, University of. E. E. Stambury, Energy Changes from Plastfc 

~ -@Whits, Univerttity of. L. Lyon, The Permeability Method of Determining Sur- 

Deformation. 

@ce Areas of Finely Divided Materials. 

Mathematics and Physics 

CaZifornia Institute of Technology. R. F. Bacher, Construction, Operation, and 
-rimentation, 1 Bev Synchrotron. 

Gamgie Imtitute of Tecibonology. E. Creutz, Nuclear Research Using 400 MeV 
cyclotron. 

Case Institute of TechnoEogy. R. S. Shankland and H1. F. Shrader, IWsarch with 
8 30 MeV Betatron. 

Columbia University. J. R. Dunning, Nuclear Physics aeSearCh. 

Duke University. H. W. Newson, Nuclear Physics Using Haectrostatic Generator. 

Florida, Un4ver8ity of. D. 0. Swanson, Electrostatic Generator Program. 

lozoa, State University of. J. A. Jacobs, Research With Electrostatic Generator. 

fwtitute for Advmed Btudy. J. Von Neumann, Development of High-speed 
Computing Devices.' 

Johm, Bopkina University. E Dieke, Spectroscopy of Elydrogen Isotopes, 

JoW Hopkin8 Univemity. 5. S. Hanna, Research in meld of Nuclear Reactions. 

Kenyon College. 0. M. Nikodym, Mathematical Studies in Boolean Theory and 
Eilbert Space. 

liicfigan, Uniuersity of. H. R. Crane, 42" Cyclotron Program. 

Minnesota, University of. J. E Williams, Construction and Operation of & 
MeV Ion Accelerator. 

Nebraehw, University of. T. Jorgensen, Jr., Mdy of the Range-Energy Relation 
of Slow Ions. 

Ndh CumZincc, University ot. A. V. Mrifiket, Nuclear Disintegration in Photo- 
graphic Emulsions. 

Northwe8tern University. J. EL Roberts, Use of Photographic Emulsions En- 
riched With Lithium 6. 

Notre Dam, Unim8ity of. M. Burton, Purchase of Helium Leak ~tector. 

Ohio state University. J. G. Daunt, Low Temperature Physics and Nuclear 
Paramagnetism. 

Penmylvania, Uniuersity of. F. C. Nix, Collin6 Cryostat 

Princeton Univer8ity. W. H. Furman, Nuclear aeSWrch Using 17 Mev ~clotro~ 

PWo Rico, Umiversity of. A. Cobas, Low Latitude Cosmic Ray Studies. 

Purdue Univer8ity. K. Lark-Horovitz, Modification of the Cyclotron; InVeStiga- 

tion of Ef€ect of Charged Particles. 

Purdue University. R. M. Whaley, Research With 300 Mev Synchrotron. 

a Joint project with Department of Defeme administered under contract with the Army 
Ordnance Department. 
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Washington, University of. P. M. Higgs, Establishment of Cryogenic LaboratorF- 

washtngton, Un$versity of. C. L. Utterback, 60” Cyclotron Program. 

WerrZeyan University. H. E. Duckworth, Improvement Of Spectrograph Measme 
ment of Isotopic Ration for Various Substances, etc. 

Wiscmsin, University of. R. G. Herb, and H. H. Barshall, Nuclear Reem 
Program. 

Wi~consin, University of. J. Dillinger, Low Temperature Physics. 

Wiscomin, University of. R. G. Sachs, Theory of Very Light Nuclei. 

Wyoming, University of. C. A. Cinnamon, Nuclear Relaxation Times of Nu&i. 

Pale University. W. Watson, Isotope Separation and Related Topics. 

BIOLOUY, XEDICINE, AND BIOPHYSICS RESEARCH cONTRBm8 

BWZogy 

Agriculture, Department of. E’. W. Parker, Soil Management and Crop 
Production. 

Ae8t CoZZege. H. H. Plough, Research in Radiobiology and Biological 
Genetics. 

Arizona, U&ver&y 07. W. H. Fuller and W. T. M&eorge, Utilization of Phos- 
phorus from Biological Material. 

BatteZZe Memorid Institute. K. S. Chester, Study of Mode of Action of Fun- 
gicides. 

Boyae Thmnpsm Institute. G. L. McNew, Use of Tracer Fungicides in Deter- 
mining the Mechanics of Protecting Plants from Fungus Diseases. 

CaZifMa, University of. M. Kleiber, Metabolism Study and Biolo%cal SyntheSb 
with Farm Animals. 

California, University of. H. A. Barker and W, 2. Hassid, Fundamental Bi* 
chemical Reactions in Living Organisms. 

CaZiJornia, Univer8ity of. L. Jacobson and R. Overstreet, Study of Ion AbsorP 
tion in Plants. 
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a 
=OaZifornia, University of. F. M. Turrell, F. S. Gunther, R. B. March, and R. L. 

Metcalf, Use of Radioactive Tracers in Studies of the Modes of Action of Organic 
Insecticides. 

Califor@ Institute of Technology. H. Boorsook, Biological Synthesis of Pro- 

teins with Use of Isotopes? 

Cdifornia Imtitute of Technology. G. W. Beadle, The Genetic and Cytological 

Effects of High Energy Radiation.' 

Chicago, Uniuersity of. R. E. Zirkle, Purchase of Van de Graaff Generator. 

Chicago, University of. E. M. K. Geiling, Biosynthesis of Radioactive Drug Com- 

Connecticut Agricultural Experiment Station. J. G. Horsfall and A. E. Dimond, 

Therapy of Plant Diseases by Nuclear Radiations. 

Delaware, University of. M. A. Russell, Comparison of the Effects of X-rays, 
Neutrons, and Mustard Compounds on the Growth and Development of the Corn 
Seedling.' 

Dewre, University of. A. M. Clark, Radiation Effects Upon Haploids and 
Diploids of Habrobracon. 

Me University. K. M. Wilbur, Shell Formation in Mollusks Studied by 
Radioisotopes. 

Duke Univemity. P. J. Kramer, Study of the Factors Meeting the Absorp 
tion of Radioactive Phosphorus by Mycorrhizal and non-Mycorrhizal Roots of 
Pines. 

pounds. 

\ 

Fordham University. F. E'. Nord, Investigation of Enzymatic Degradation of 
Native and Chemically Modified Proteins. 

Georgia, University of. H. Schoenborn, The Production of Mutant Strains of 
Euglenoid Flagellates and Their Use in the Study of Carbon Dioxide Fixation 
Processes. 

Hamsis Research Laboratory, Washington, D. C. Mi Harris, The Chemistry of 
Biosynthesized Isotopically Labeled Cellulose and Allied Polysaccarides. 

Harvard University. K. Sax, Dosage Curves under Varying Conditions of Time 
and Intensity of Radiation.' 

Howard University. L. A. Hansborough, The EXect of Labeling the Germ Cells 
Upon Fertilization and Development. 

Illinois, University of. H. E. Carter and R. C. Johnson, Metabolism of Vitamins. 

IZZinoi.8, University of. E H. Mitchell and D. E'. Kampmeier, Content in Human 
Tissues of Eleven Trace Elements. 

Indium University. T. M. Sonneborn, Speciflc Immobilization Substances 
(Antigens) of Paramecium Aurelia. 

Interior, Department of. W. A. Chipman, Survey of Accumulation of Radio- 
activity in Marine and Invertebrate Animals. 

Interior, Depbtment of. A. M. Phillips, Physiology of Coldwater Fish. 

'Contracts administered through Of3ce of Naval hearch, Washington, D. C. 
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1 

Iowa Gtate CoZZege. S. Aronoff, Metabolism and Physiology of bts. 

10- Btate CoUege. R. R. Sealock, Combined Biochemical and Physiological 
Adion of Tyrosine and Vitamin B 12. 

Iowa Btate CoZZeae. C. H. Werkman and F. Schlenk. Studies of Metabolism ~~ 

Purine and Pyrimidine Basis of Nucleic Acids and Nucleotides. 

IOW &ate College. J. W. Gowan and J. Stadler, Quantitative Study of Lipeume 
Sickness and Mortality and Progeny Effects from Exposure of Animals to pen& 

tra ting Irridations. 

Johns Hopkins Univer8ity. w. D. MdkoY and a. Swanson, Modification 
Through the Use of Supplemental, EnViroJuIlental Factors of the Freqnencg of 
we and Chromosome Changes Induced by X-mYS, Udioactive If30topes 
Ultra Violet Light and Nitrogen Mustard. 

Kansas, University of. AL B. Leonard and E. E. Hall, hdhm chloride and 
Hemapoietic Physiology of Rodents. 

Long IsW Biological A88ociation. hz Demerec, Adoptive Value of ~rperl, 
mental Populations Exposed to Radiations. 

MatyZund, University of. J. C. Shaw, The Metabolism of Acetate shy&,. 
oxybetric Acid, Glucose and Other Carbon COmponnds in kctating Buminante. 

Michigan, University of. L. F. Wolterink and E. P. Bineke, Hormonal and 
Nutritional Factors which Alter Half Lives and' Differential Absorption &aoa. 

Michigan, University of. C. L. Markert, Mutagenic Effects of DifPerent 
of mdiation. 

9 

Minnesota, Univer8ity of. E. a. Stakman, Effects of Radioactive Substanem 
on Plant Pathogens and other Micro-organfsms. 

Minnesota, University of. W. E. Peterson et al., Study of Milk Formation by &e 
Use of Radioactive Componnds. 

Missouri, University of. J. Levitt, Translocation of Mineral Ehbstancea in 
Plants. 

Mkaollri, Unhersity of. S. Brody, Determination of Thyroid Activity in Farm 
Animals by use of Radioactive Tracem. 

ddc880uri, Uniuersity ot. D. W. Barton and L. J. Stadler, Cytogenic Study of 
the Effects of Radiation on the Differential Chromosomes of the Tomato. 

North Carolina Btate CoZZege. W. C. Gregory, Peanut Seed Irradiation Project. 

North Carolina Btate CoZlege. N. S. Hall, hdy of the Movement of Ions 
through Soil Systems. 

North UaroZim Btate CoWege. D. B. Anderson, Investigation of the Rate of 
Movement of Organic and Inorganic Compounds in the Tissues of Intact Tree 
SpeCieS. 

North Carolina, Uniuersity of. J. C. Andrew and M. E(. Berkut, Trace Studia 
and Irradiation in Dental Metabolism. 

North. Carolina, 17niver8ity of. D. P. Costello, -Jiadiation Effects on sala- 
mander Larvae. 
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iopio Agriculture Bapaiment #tation. R. S. Davidson, The Physiology and 

,@netics of Plant Micro-organisms when Grown in the Presence of Various 

okluhomtr. AqrbZtural and HechanioaE CoZlege. A. Eisenstark, Stndy of AzotO- 

pcter Mutants Produced by Beta Irradiation. 

Oklu71Mno Agridtural and &€ec?uz&aZ College. R. M. Chatters, EfPects of 
pdiation on Plant Growth. 

Ollcbhoma Research Institute. E. W. Goff, Study of the EfbCtS of Isotopic 
pradiation on Hlmbryonic Capillaries. 

oicluhonta: Reseamh Institute. L. Bohrbangh and E. L. &ice, Study of the 
lfranslocation of Tagged 2, 4-D and Other Growth aegnlators in Plants in Light 
rod Darknes& 

Oregon Btate College. V. E Cheldelin and B. E. Christiansen, Vitamin-amino 
beid and Ckbohydrate-amino Acid Interrelationships Using Isotopic Tracers. 

Oreom Btate Coltege. J. N. Butts, The Mode of Action of 2, 4-D and I. P. 0. 

Orepon, Uniersity of. P. L. Risley, Localization of Radioactive Isotopes in 
Berm Cells and Reproductive Tissnes During Quiescence and Activation. 

-Penmulvaniu, UniVmity of. D. W. Wilson, Synthesis of Isotopic Carbon &m- 
pounds used in Biochemistry. 

Pittsbrcrgh, University of. M. Lauf€ler, Study of the Correlation of Radiation 

pdioisotopes. 

ElTects with Physical and Chemical Changes in Viruses. 

Polytechnic Institute of Brooklyn. C. Neuberg, Factors 
bility of Heavy Metal Complexes and their Metabolism. 

Polytechnic Institute of BrookZyt. A. D. MdI;aren, meet 
tion on Enzymes and Viruses. 

Iduendng the Solu- 

of Ultra-violet Radia- 

Purdue Univer8ity. H. Kofaer and P. A. Tetrault, Use of Radioactive Isotopes 
In Studying Mold IKetabolism 

Purdzce Unimmity. H. Komer and D. M. Powelson, The Physiology of Hydrogen 
Bacteria. 

&be Institute. R. V. Talmage and A. C. Chandler, Action of Relaxin and Be 
fated Studies on Cellular Metabolism. 

Eutger8 Univer8ity. H. H. Hltskin, Distribution and Accumulation of Radio- 
isotopes of Physiological Importance in Shellfish. 

6wth Dakota State College. A. L Moxan and El. I. Whitehead, Metabolism of 
Selenium and Sulfur in Plants. 

8outhmn Califomcia, Un€vm&ity of. H. J. Deuel and L L. S. Cheng, We@ of 
Radiation on Intestinal Absorption and Metabolism of Fats and Carbohydratee. 

doutltern Research Imtitute. H. E. Skipper, Study of Dosage of Carbon 14- 
Labeled Sodium Formate Required to Produce Radiation Mects. 

6tmfwd Research Institute. R. Pencham and D. Singman, Experimental study 
of the Direct and Indirwt Effects Prodnced by X-irradiation of the Spleen. 
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Utah Btate Agriioulture OoZZege. D. W. Thorne, Use of Radioiron in Sbdybg 

Limeinduced Chlorosis. 

Wmhington state CToZZege. 
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Botdcb, M. Furnishing Kits for Determining Blood Group and Research in De 
dopmnt of Cross-matching System. 

@on University. B. R. Lutz, The EBeect of Irradiation on the Function Of 

pall Blood Vessels on the Hampster and the Frog. 

glifornia, Uniuersity of. H. Becks, Metabolism of Radioactive Fluorine With 

pference to Dental and Skeletal Structures. 

ficugo, University of. C. P. Miller, Bacteriological Aspects of Radiation 
$&ness. 

flicago, University of. R. W. Gerard, Metabolism of the Nervous System.‘ 

flioago, University of. I. Gersch, Histochemical Study of the Cement Substance 
the Normal and Abnormal Lens. 

#ccylo, University of. H. S. Anker, Investigation of the Mechanism of Antibody 
pthesis by the Tracer Technique. 

@&Wo, University of. W. L. Palmer, Study of the Carcinogenic Efeect of 
@radiation Therapy in Peptic Ulcer. 

ChiZdrens’ Medical Center, Boston. M. H. Wittenborg, Effects of Radiation 
lfberapy During Infancy and Childhood on Growth of the Spine. 

Cincinnati, University of. R. A. Kehoe, Beryllium Experimentation.’ 

Colora&o, University of. 3’. R Lacher, et al., Relationships Between Chemical 
Structure, Physical Characteristics, and Biological Activity in the Intermediate 
Metabolism of Nucleic Acid Derivatives. 

CoZorudo, Unwersity of. P. M. Dean and 0. J. Sweeting, Metabolism of Nucleic 
beid Derivatives. 

(loEorado, University of. T. Puck, Study of the Radiation Chemistry of Bac- 
teriophage Invasion and Reproduction in Host Cells. 

Columbia University. S. C. Werner, Use of Radioactive Iodine in Developing 
Quantitative Assay Method for Thyrotropic Hormone. 

CuZumDirt University. D. Nachmansohn, EfPect of Exposure to Radioaqtive 
Material and to X-ray Irradiation on New Tissue. 

Columbia University. A. Gorbman, Biological Effects of Radiation from 
Excessive Amounts of Radioiodine. 

Dmver, University of. I?. E. D’Amonr, Physiologic and Pathologic Effects of 
Radioactive Cobalt. 

Duke University. P. Handler, Training Program ; Metabolic Studies Using 

Isotopes. 

Duke University. J. S. Harris, Studies of Electrolyte and Fluid Balance in 
Health and Disease. 

Duke University. K. M. Wilbur, Isolation and Properties of Rat Liver Nuclei. 

(3ewgetoum Univer8ity. C. F. Geschickter, Study of the Redistribution of 
Bivalent Metallic Ions in Bone Metabolism and in Bone Disease and Neoplasms 
through the Use of Radioisotopes and Novel Chelating Compounds. 

Oeorgia, University ot. S. A. Singal, The Effects of Nutritional Deficiencies on 
the Synthesis of Phospholipids and Nucleoproteins in the Rat. 

3Contracta administered through Oface of Naval Research, Washington, D. C. 



S52 

Institute of Oancer Research, Lankenau HospitaZ, Philadelphia, Pa. 8. weh- 
house and a. Medes, Origin and Fate of Amino Acids In Plants and 

IZZino.sS, University of. A. C. Ivy, Effects of Radiation of the Gastric Mucosa. 

Im, state Univergity of. T. C. Evans, Quantitative and Morphologic ahay of 
Radiation Induced Cataracts. 

Johm Hoploins Uniueraity. J. E. Howard, Investigation of the Mechadsm 
Bone Deposition and Related Physiological Studies. 

Johns HopWm University. B. Ballentine, Metabolism and Fnnctlom Bignifl- 

cane of Cobalto-protein. 

Kamaa, University of. R. Stowell, Cytochemical, Microchemical, and Biophysf- 
cal Ptudies of Tumors and EfPects of Xadiatfon Upon Cells. 

hU&?bn~ Btate Univemity. R. W. Brauer, Studies of Liver Physiology and 
Pathology, Involving the Use of Bromsolphthalein Containing S 35. 

Mwsachueetls General Hogpitat. J. 33. Means, EXfkcts of Radioactive Iodine on 
Biology of the Thyroid Gland. 

Afassachusetts General Hosfltal. W. H. Sweet and B. Selverstone-!L%e Uae of 

Phosphorus 32 for the Precise ZIocalizatfon of Brain Tumors. 

Ma8swhusetts Yemodat Hospital. J. F. Ross, Physiological and Therapeutic 
Investigations and F'undamental Blood Studies Using Radioactive Isotopes. 

Ma8sachusetts Memoria2 Hospital. F. J. Inglefinger, Eppects of Radiation On 
Function of the Digestive System, Particularly the Gastro-intestinal Tract of 
Man. 

dfelccM\rtl Medica$ UoZZege. P. F. Eahn, Use of Radioactive Gold in Treatment 
of Tumors. 

dfkhigan, Unhersity of. R. L Rll.hn and F. T. Hodges, Universal Serologfe 
Action Following Irradiation. 
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:Ql 

'@&higan, University of. F. H. Bethell, Biological Effects of Irradiation. 

~~inlzesota, University of. S. W. Hunter, Zirconium as Radio-opaque Media. 

ginnesota, Universitg of. S. Swartz, Synthesis of Hemoglobin in Bone Narrow 
Gd Maturation and Multiplication of Blood Cells. 

'giinnesota, University of. C. J. Watson, The Influence of Radiation and Chemi- 
cally Induced Bone Marrow Injury upon Porphyrin Metabolism. 

jfinnesota, University of. G. E. Moore, Localization of Radioactive Materials 

ginnesota, University of. W. D. Armstrong, Efeect of Ionizing Radiations on 
flectrolyte and Water Metabolism. 

jiontifiori Hospital, New York City. D. Laszlo and K. G. Stern, The Relationship 
of Stable and Radioactive Lanthanum to Nucleic Acid Synthesis in Normal and 
fleoplastic Tissue. 

jiount &nai Hospital, New York City. H. Sobotka, Use of Isotopes in the Study 
of the Etiology of Drug Eruptions. 

New England Deaconess HospitaZ. S. P. Hicks, et al., Acute Radiation Injury. 

New York XedicaZ Cotlege. A. Copley, Study of Vascular Factors in Radiation 
Hemorrhage and other Hemorrhagic Diatheses in Patients and Experimental 

New York University. M. Sulzberger, Skin Changes Produced by Low Voltage 
Roentgen Ray Irradiation. 

New York University. N. Nelson, Influence of Particle Size on the Retention of 
Mist Particles in the Human Respiratory System. 

New Pork University. H. W. Smith, Sodium and Potassium Distribution in Man. 

North Carolina, University of. A. Roe, Effect of C 14 on the Course of Certain 
Organic Reactions. 
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North Carotina, University of. H. D. Bruner, Blood Flow in Liver and Kidney.' 

I\iorth Carolina, University of. C. D. Van Cleave and C. T. Kaylor, Radioauto- 
graphic Study of Distribution and Retention of Beryllium in the Rat. 

3orthwestern University. J. A. D. Cooper and H. L. Alt, Radiobiology Training 

1 

' Program. 

. Korthwestern University. J. G. Bellows, Studies on Radiation Cataract 

Notre Dame, University of. J. A. Reyneirs, Study of the IMect of X-radiation 
on Germ Free Rats.' 

Ohio State University. J. L. Morton, Use of Radioisotopes for Cancer Therapy. 

OLEahorna, University of. S. P. Wender, Isolation and Identscation of Flavonoid 
Pigments of Use in the Control of Radiation Injury. 

Oregon, University of. E. S. West, Studies on the Metabolism of Cholesterol and 
Betone Bodies. 

Oregon, University of. F. B. Queen, Evaluation of Body Content of Radium in 
Individuals with no Known Exposure. 

Contracts administered through Ofiice of Naval EeEearch, Wanhington, D. C. 
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Reed colzege. A. H. Lirermore, The Biochemical SSnthesis of the Peptide B~~~ 

Reed College. A. F. Scott, General Training and Research Program. 

Rochester, University of. G. H. Whipple, Plasma Protein Studies: 

SZoan-Kettering Institute for Cancer Research. 

Effect of Radiation and Related Biochemical and Physical Studies. 

Syracuse University. 
Health and Disease.' 

Tennessee, University of. 

olism of Calcium. 

Tennessee, University of. 
Susceptibility of Mice to Infection with Influenza Virus. 

C. p. Rhodes, et al., Biological 

E. L. Lomer, 'Body Defenses Against Hemorrhage in 

E). F. Williams, Absorption and Intermediary Metab 

D. H. Sprunt, Effect Of Various Amino Acids on the 

Tennessee, University of. L. Van Middleworth, Thyroid Metabolism. 

Tennessee, University of. R. R. Overman and D. B. Silversmit, Nwhanisms 

of Ionic Imbalance and Pathophysiologic States. 

Tennessee, Universi'ty of. D. S. Carroll, J. Cara, and D. H. Sprunt, Study of &e 
Use of Radioactive Ruthenium in the Treatment of Superficial Lesions. 

Trudeau Foundation. E". W. Klemyerer and A. J. Vorwald, Biochemical Aspects 

of Pulmonary Diseases in Beryllium Workers ; Biologic Hazards of Beryllium. 

Trudeau Foundation. A. J. Vorwald, Clinical Effect Of Cortisone on Chronic 
Pulmonary Granulomatosis. 

Tufts College. D. Rapport, Study of the Relation of Radiation on Reactions 

Associated with Growth. 

Z'ulane University. G. E. Burch, Electrolyte Balance Studies on Humans. 

Utah, University of. John Z. Bowers, Toxicity Studies of Plutonium and Other 
Substances in Animals. 

V-anderbilt University. W. J. Darby, Study of the Absorption and Metabolism 

of Liquids and the Alterations which Occur in Acute Radiation Injury. 

Virginia, University of. C. L. Gemmill, Effects of Beta Radiation on the Dis- 

tribution of Phosphates in Red Blood Cells and in Cardiac Muscles. 

Virginia, University of. A. Chanutin, Fractionation of Plasma Proteins. 

Wuke Forest College. C. Artom, Formation of Tissue Phospholipids. 

1 Contracts administered through Office of Naval Research, Washington, D. C. 
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fahe Forest College. G. T. Harrell, et al., Toxicity of Radiation as Related to 
ptevious Damage and the Functional Capacity of an Organ ; The Effect of P 32 

rfl 

q&e Forest College. G. T. Harrell, Distribution and Turnover of Sodium and 
potassium in Acute Infection. 

fashington, University of. C. A. Finch, Isotope Study in Iron Metabolism; 
pdies Related to Blood Preservation. 

fashington, University of. R. D. Ray, Xobilization of Radioactive Emitters 

porn Bone. 

fashington, Uniuersitg of. R. H. Williams, The Biological Effects of Radio- 
&ve Sulfur. 

fashington, University of. H. J. Dauben, Synthesis of Carbon 14 Labeled 
piethylstilbestrol and a Study of its Metabolism in the Body. 

d X-rars on Liver and Marrow. 

jYa8hington Uniuersity, Bt. Louis, Mo. D. Lipkin, Synthesis of Nucleotides and 

Related Compounds. 

f'ctshington ZJniversa'ty, St. Louis, Mo.-F. J. Dixon, Investigation of the Effects 
ofAgents UITsed in the Treatment of Cancer, X-ray and Nitrogen Mustards on the 
[rnmunological Response of Experimental Animals. 

Fashington Universitg, St. Louis, Mo. G. B. Forbes, Electrolyte Balance and 
Thyroid Metabolism Absorption and Distribution and Thyroid Physiolom in 
Bumans. 

Washington Uniuersity, Bt. Louis, Mo. W. M. Allen, Use of Gamma Ray as a 
Therapeutic Agent of Carcinoma. 

Vestern Reserve University. H, G. Wood, Intermediary Netabolism of Carbo- 
hydrates by Bacteria. 

Western Reserve University. A. E. Moritz, Physiological and Pathological 
Aspects of Thermal and Flash Burns. 

Vestern Reserve University. H. L. Friedell, Thorium Toxicity Studies. 

Yoreester Foundation. H. Hoagland and 0. Pincus, Investigation of the Effects 
of Radiation on the Bi ynthesis and Metabolism of Adrenocortical Steroids. T 

Bhphy&8 

Ohicago, University of. R. E. Zirkle, Use of a Microbeam of Light Atomic Nu- 
clei for Biological Investigations. 

CoZumbia Univer8ity. G. Failla, Research in Radiological Physics and Ra- 
diobiology. 

FZorida, UniUWsity of. A. A. Bless, Radiation Injury Studies. 

Howard University. H. Branson, Studies with Radioactive and Stable Iso- 
topes. 

nZinoi8, University of. G. A. Bennett and R. A. Harvey, Distribution and Effect 
of Radioactive Calcium and Strontium in Bone Development. 

Johm HopTcins Universitg. C. Renn and A. Wolman, Investigation of the Ab- 
sorption and Assimilation of Radioactive Waste by Bacterial Slimes. 
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Kansas, university of., F. E. Hoecker, Biological EfPects of Ionizing Radiation 

Marquette Universitg. W. A. D. Anderson, The Pathological Effects of Radio- 

active Isotopes of Calcium and Strontium on Bone and Soft Tissue. 

Massachusetts Institute of Technology. J. G. Trump, Biological Effects of H~~~ 

Massachusetts Institute of Technology. 
Efficiency of Present Water Treatment Methods in Removing Radioactive sub- 
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APPENDIX 10 

~NDM~ENTS TO m ATOMIC E~GY Am OF 1946 

c”pUBUC LAW 89&-8oT~ WNOBESBI .. 
, , [CHAPT’EB 828-2~ SEBSION] 

[H. R. 64021 

AN ACT 

To provide for extension of the terms 
-of affice of the present members of the 
Atomic Energy Commission. 

Be bt enacted by the senate and House 
of Representative8 of the United states 
of America in Congress assembled, That 
section 2 (a) (2) of the Atomic Energy 
Act of 1946 is amended to read as fol- 

“(2) Members of the Commission 
shall be appointed by the President, by 

and with the advice and consent of the 
Senate. In submitting any nomination 
to the Senate, the President shall set 
forth the experience and the qualifica- 
tions of the nominee. The term of office 
of each member of the Commission tak- 
ing office prior to June 30, 1950, shall 

expire at midnight on June 30, 1950. 
The term of ofice of each member of the 
Commission taking office after June 30, 
1950, shall be five years, except that (A) 

the terms of office of the members first 
taking office after June 30, 1950, shall 

expire, as designated by the President 
at the time of the appointment, one at 
the eud of one year, one at the end of 

‘ two years, one at the end of three years 
one at the end of four years, and one at 

the end of five rears, after June 30 
1950; and (B) any member appointed 
to fill a vacancy, occurring prior to the 
expiration of the term for which hif 

predecessor was appointed, shall be ap 
pointed for the remainder of such term 
Any member of the Commission may be 

removed by the President for ineffi- 
ciency, neglect of duty, or malfeasance 
in office. Each member, except the 
Chairman, shall receive compensation 
at‘ the rate of $15,000 per annum ; and 

- lows : 

.he Chairman shall receive compensa- 
:ion at the rate of $17,500 per annum. 
Vo member of the Commission shall 
?ngage in any other business, vocation, 
)r employment than that of serving as 
i member of the Commission.’’ 

Approved July 3, 1948. 

[PUBLIC LAW 347-81s~ Comamss] 

[ CHAPTEE 673--IS~ SESSION] 

[S. 23721 

AN ACT 

Po amend the Atomic Energy Act of 
1946. 

Be it enacted by the senate and House 
9f Represefltatives of the United State8 
?f America in Gongre88 asaembled, Tbat 
section e (c) of the Atomic Energy Act 
3f 1946 is amended to read as follows: 

“(c) MILITABY USON Cobixmm.- 
There shall be a Military Liaison Com- 
mittee consisting of a Chairman, who 
shall be the head thereof, and of a rep- 
resentative or representatives of the 
Departments of the Army, Navy, and 
Air Force, detaiied or assigned thereto, 
without additional compensation, in 

such number as the Secretary of De-‘ 
Cense may determine. Representatives 
from each of the three Departments 
shall be designated by the respective 
Secretaries of the Army, Navy, and Air 
Force, The Committee Chairman shall 
be appointed by the President, by and 
with the advice and consent of the Sen- 
ate, and shall receive compensation at a 
rate prescribed by law for the Chair- 
man of the Munitions Board. The Com- 
mission shall advise and consult with 
the Committee on all atomic energy 
matters which the Committee deems to 
relate to military applications, includ- 
ing the development, manufacture, use 
and storage of bombs, the allocation of 
bsionable material for military re- 
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he Military Liaison Committee shall 

e 
qeceive, in addition to his pay from th 
United States as such officer, an amount 

Pay 
?qual to the difference between such 
ind the compensation Prescribed in sub- 
section (c) of this section.” 

Approved October 11, 1949. I 

search, and the control of information 
relating to the manufacture or utiliza- 
tion of atomic weapons. The Commis- 

sion shall keep the Committee fully in- 
formed of all such matters before it and 
the Committee shall keep the Commis- 
sion fully informed of all atomic energy 
activities of the Department of De- 
fense. The Committee shall have au- 
thority to make written recommenda- 
tions to the Commission on matters re 
lating to military applications from 
time to time as it may deem appropri- 
ate. If the Committee at any time con- 
cludes that any action, proposed action 
or failure to act of the Commission on 
such matters is adverse to the responsi- 
bilities of the Department of Defense 
derived from the Constitution, laws, and 
treaties, the Committee may refer suck 
action, proposed action, or failure to acl 
to the Secretary of Defense. If tht 

Secretary concurs, he may refer tht 
matter to the President, whose decisior 
shall be final.” 

SEC. 2. Section 2 (d) of the Atomic 
Energy Act of 1946 is amended by strik 
ing out “Army or the Navy” and insert 
3ng in lieu thereof, “Army, Navy, or Ail 
Force.” 

SEC. 3. Section 2 (d) of the Atomic 
Energy Act of 1946 is also amended b 
inserting at the end thereof the follow 
ing two sentences : “Likewise, notwith 
standing the provisions of any othe 
law, any active or retired oficer of tht 
Army, Nary, or Air Force may serve a 
Chairman of the Military Liaison Corn 
mittee established by subsection (e) o 
this section, without prejudice to hi 

commissioned status as such ofice1 
Any such offieer serving as Chairman o 

[ CHAPTEE 1000-2D SE~SION] 

IS. 34371 

AN ACT 

To amend the Atomic Energy Act of 
1946. 

Be it enacted by the Senate and H~~~~ 
of Representatives of the United &tote8 
of America in. Congress assembled, That 
the next-to-last Sentence of section 2 (a) 
(2) of the Atomic Energy Act of 1948 
is amended to read as follows: “Each 
member, except the Chairman, shall re 
ceive compensation at the rate of $18,(@0 
per annum ; and the Chairman shall re 
ceire compensation at the rate of $20,000 

per annum.” 

SEC. 2. Section 2 (a) (4) (A) of the 
Atomic Energy Act of 1946 is amended 
to read as follows: 

“(A) a General Manager, who shall 
discharge such of the administrative 
and executive functions of the Commis- 
sion as the Commission may direct. 
The General Manager shall be appointed 
by the Commission, shall serve at the 
pleasure of the Commission, shall be 

removable by the Commission, and shall 
receive compensation at a rate fixed in 
the Commission’s, discretion but not to 
exceed $20,000 per annum.” 

Approved September 23, 1950 
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