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FOREWDRD BY THE COMMIZIION

This Progress Report, covering the period June - licvember 1951,
is necessarily confined to the Commission's presently asuthorized atomic
energy program. A Joint study of .the extent to which atomic energy fa-
cilities might be further exranded is now being completed for submicsion

Corresponding Jjoint studies are also proceedlng in the haulonal Security
Council preparatory to a Presidential decision on the recormmendations of
the participating agencies.

Because of the possibility that an expansion progrem of some
magnitude will be authorized by the President and the Congress, we have
taken certain zdvance planning steps, within the present availability of
funds, which will assure rapid and orderly execution when and if an ex-
pansion program is authorized. The principal positive steps taken are
as follows:

1. Two site surveys were begun, one by Stone & VWebster
for a gaseous diffusion plant, and the cther by the Corps of
Engineers for a new resctor location. IR

2. Additional work under the Unicn Carbide and Carbon
Corporetion centract was asutherized, utilizing funds elreszdy
aveilerle, to permit Carbide to start work on estatlishing the
score of rew gaseous diffusion facilities, develoring design cri-
trria znd rreliminary design on Trocess plant znd eguirment, =znd
plenrning for rrocurement and rmznufaciure of syecialized eguirrent.

3. -ae est-:a:ed rec
-

g-run Izportence of exransion
being Agencies, it must be recognized thal
efizzt expznsion in rlent carzcity
Torine g ionzble materizls end weene
1652, Becsuse =nz L-veer period imzeidiately anead is so
ne*ion's defencse, It is of the uimcst importance thel ine
cicr of facilities be carried forward with ths greetest &7 . 1net exist-
ing tiznt znd rescurces be utilized most efficiently, =nd inal izmorcoved
tecrrigues snd scientific aivznces continue ¢ ir-roduceld promitly intc
weerons, fissizrnztle materiszl, eni rew meterial producsticn.




we cctabtlished last cyring. BotH Canzdien and South African Jroc;octis
have irproved since our freviocus pregress rerort.  Toe Fedox riznt at
Herford is essentially ccocmplete znid is exprcted to Le cperating at ca-

pacity tnis spring, thus returning for enrichmsnt in the gaseous éiffu-

sion facilities the derleted material which formerly rzd gone into under-
ground waste storzge. This will rerresent the culmirztion of years of
the most difficult research and development and will link in combined
1 . operation the production of plutcrnium at Hanford and Sawvennah River and
the production of uranium 235 at Oak Ridge and Paduczh. The last unit
of the K-31 addition at Oak Ridge was placed in full creration early in
December, 2 months earlier than enticipated. CHIVES

In contrast, key segments of the present expznsion program have
proceeded less favorably, as the cozbined result of wcrk stoppzges, de-
lays in deliveries of materials and equipment, and inadeguate and com-
peting priorities. Construction coxpletion dates have had to be set back
sharply for several highly important projects (see Appendix B). For
example, completion of the Dzna heavy water production plants, which were
77 percent complete against a scheduled 89 percent at the end of Nowvember,
has teen set back 3 months to April, 1952. At the Savernnah River Pleant,
the du Pont Company has predicted that if the present unsatisfactory de-
| livery experience is continued there will be a Q-months' delay in the
; project, with the startup of the first rezctor being set bzck frex= the
former terget of October, 1952, to zs late perhzps as June, 1953.

Dirficulties too have zrisen in the producticz cf plutcniur and

certein nonnuclear weapon componenis. Tre contirued cocurrence of rup-
. tured slugs in the Eanford reactors czused additionezl tile outeaze time
! and rrevented zttairment of the irncrezsed tes R £2

previcusly prcjiected. Froblems with the z < ¢

for the Mzr: € have delzyed the gxion =1 ks el

withstanding itese setba;kS, tke Zuction of both Tissicnzble naieriale

ig now at its highest wiint, anid stwock - z ol ¢

weepCrn assemtlies Ig subsisrilelly higher ¥

maierliel ani wezpen rroducticn in L8SI ha

the Pregident under the licmic Znergy Act
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UNITED STATES
ATOMIC ENERGY COMMISSION

WASHINGTON 25, D. C.

. December 21, 1951

Mr. Gordon Dean

Chairman, United States
Ltomic Energy Comnission

Weshington 25, D. C.

v . Dean:
My dear Mr. Deen 'DOE AR

5 I submit terewith, in response to the C:zmission’s
reouest, & repori of trogress in the zciivities of
the U. S. Liomic Irergy Cormission during the

1 reriod June thrcugh Noverber 18651,

: Resrzetfully sitmitied,

; : d

’ 2

%ﬂ/ ) oA
v d e

M. W. Zcyer

Generel Mz




[I— | So— [ SR | S— u | Y NERY

orvmed wemd bemmed beeand

_

L}

L

CONTERTS

Letter of trensmittal ............
Fcreword by the Comrission .......

e e 20 e 0 0000

Page

[ 2
. e
[S SN

Letter of submittal by the General Manager ........... Vii
PART I RAW MATERTIALS .. .ci e eccsnnocnncaccnnsnes 1
PART II FISSIONABLE MATERIALS ... ieecicercccecernene 13
PART TITI WEAPONS tii ittt ittt ieerensconacsassanasnonns *
PART IV REACTOR DEVELOPMENT v iiiiviecececnensoaanee 26
FLRT V PHYSICAL RESEZRCE .t ivererrereenannncnccnsss 35
FERT VI BIOLOGY AND =EDICINE .. ivvvveeenencenoannnne L2
4prendices

, m [N S, P - PR 0
A - Technnicel Ccoperaticn TTOSTET v iv e ae e ennnns 5
B - Construction Progress Schedules ... ..iieeeennenn: 7
C Off-Site Research end DTevelcrment Frojects

Lrproved by Divisicon of Fezcter Develorment ... 63
D - Ressarch Proposels ~rrroved Ty Tivielon

MG A T =Y T=F-h ol < SR GO 85

E - Reseerch Fro : & Tw Zivisicn

of Biclez: d kel et e ceciectasteeaee 71
T - Raw Mzteriels Suprlioneni ...ttt it >
3 - Lurser ¢of Scientific ani Techniczli Ferscnnel ..., loX)
* Treznsmitied seperately.




e

PN N4

e,

ot

PART VI
BIOLOGY AXND MEDICINE

(UNCLASSIFIED)

. The biology and redicine progrem is primarily concerned with evalu-
ating the extent of radiation and other atomic energy hezards, prescrib-
ing edequate protective measures for atomic energy operations and person-
nel, and providing related informetion to other Government agencies re-
sponsible for civilien end military defense. Recent weapon tests have
presented special problems and opportunities in this respect, which are
discussed below.

Related activities of a continuing nature are also discussed which
include protection of workers in Commission instellations, the development
of radiation instruments for both monitoring and research uses, the study
of the effects of radiation on other mammals, and provision of facilities
for the application of atomic energy techniques to the study and treatment
of cancer. Basic research in the application of atomic energy to the life
sciences continues as the long-range activity. A comprehensive discussion
of current research in plant sciences will be included in the forthcoming
Semiannuel Report to the Congress. End of UNCLASSIFIED section.)

DOE ARCHIVES

wezpon Test Activities

During the surmer and fall, the Commission's biology end =
staff contrituted to the planning for the BUSTER-JANGLE series of «
tests held in Nevada in Octoter znd November. In addition, in cocpe
with the New TYcork Operations Office, a progrzm for meeasuring the rad
ective fell-out over the United Siates from the detonsti e
end executed. Several related research projects were glsc sronsore

(o]
i
4]
jo¥}
[¢V I

Operetion RANGER, carried out in January znd Februsry, 1
demonstirated thzat the Lev ¢e site coculd be used sefely for &5
shots such es trhose plenned for BUSTER, provided that the energy r
is not toc great ané weather conditicns are favoregble. The sur

ts contezziated for JAIGLE, however, preseztel n
s of racdiologicel szfety. :

= i-' {J

JE“”“CESC €D
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serious DTOLLE

=

s to the

™
cl
'
O
'3

The LEC officials primsrily re=sponsibvle for recczzern

Q
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e
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r
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Cozmigsion as to the fezsibility of the tests z=t in May p”
egain in July &t Washington with rerresentatives ¢l the Ar—el Services,
the Geologiczl Survey, znd the Leos Alzmos and Szniie Leboreicries and with
leading AEC scientific cconsultents to evaluzste the potentisl contazination
ané estzblish crit eria for szfety. General egreezsnt was rezched that
both the surfzce and unierzground shots could be conducted withcut undue
adiological r=zard, but that the ressults of the surfece st should be
closely stucdlied to determine trnzti the undergrounéd shot coul e czrried
out with rezscrnzble sefety.

- —
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As & beels for later peasurcm:-nt of the lingering radicuctivity
resulting frco these operations, a background survey was made of neturally
occurring radioactivity in soils and plants throughout the entire test
area. At the sites of the underground and surface shots, anelysis of soil
samples taken by the Beltsville Soil Laboratory at various depths down to
22 feet disclosed ebout 10 times the concentration of calcium, sodium, and
potassium normally found in arsble soils. Planning therefore included the
expectation that induced radiocactivity resulting from neutron cepture by
these elements would be greater than in other soils.

Expocure of test personnel. A total integrated gamma dose of 3.9
roentgens over any period of 13 consecutive weeks which included the test
period was established for BUSTER-JANGLE test personnel. This level was
based on the established standard of 0.3 roentgens per week for AEC pro-
Ject personnel. Only an emergency was considered justification for de-
liberate expcsure beyond 3.9 roentgens. This level was exceeded in the
cases of only two persons, the highest exposure being 5.0 roentgens.

DOE ARCHIVES

Monitoring activities within 200 miles. The Test Director's radi-
ation safety unit was assisted by monitors from the Armed Forces, the
Public Health Service, the Federal Civil Defense Administration, and sever-
al AEC leborztories; in addition, seven staff mexzbers and AEC fellows in
radiological physics from the University of Rochester assisted in evalu-
ating dust phenomena during JANGLE. Eight mobile tezms covered the erea
within a 200--ile radius and others were assigrned to reearby cco—unities.
As expected, radiation levels in populeted azreas during BUSTER rerely
attained values in excess of one-tenth millircentgen per hour, cr about

five times nez:tural background. In & few instances levels up to zbout 10
milliroentgers per hour were obscsrved which ésceyed to negligible vzlues
within a day or two. Precise timing of the JANGLE detonzlions in rsliztion
to weather ccnditions resulted in fell-out on porulated areas rnot signifi-
cantly different frcm BUSTER. TFor both series, the cumuiziive expisure
which residerts received fell Tazr short of the level agreed upon z& the

signal for czrrying out evacuetion plens.

Neticz-wide —onitoring asctivities. The lew York Cperations CGifice
coordinated trns procedures to measure the radicactivity resulting frcz the
BUST"D-TALva series in the atmosghere, rein, ani snow throughout tze
United States.

This cZfice earlier in the year nzd supervised a szmpling zetwork
to measure reZicactive fell-out ir this country resulting frez Crereation
GRE=ZHHOUSE a2t Zniwetok. Rediocactivity nzi Deerz =easured &t mzny rliaces
throughout the United States with the help of ZEC laborzicries ant cox-
tractors and the Letional Associzticn c¢f Frnotocgrzphic Mznufacturers. The
kigrest level cf fell-out recorded was a3 Hochester, liew York, woere on
one day the =mzixizur zactiviiy was 5 x c~1C curies per scuzre fcot zx=d of
no hazerd to —=zlth.

For tre BUSTZR-JENGLE tests, tze New York (perzticos CIfice fur-
niched complezs eguirment to 50 Wezirer Eurezu siziicng, ezch cf wiich

L3
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rade severel collections daily end forwarded the camples for uniform jro-
cecsing to the New York Labsoratory, ihe Argonne, Brookhaven, and Oak Ridge
Nationael Lzboratories, Hunforéd, the University of Rochester, or the Uni-
versity of California at Los Angeles. The Air Force tracked radicactive
clouds across the country and cade detailed atmospheric observations along
the 85th meridian from Florida into Onterio. All data were brought to-
gether in Niew York to analyze the relationship between fall-out and
weather conditions and to study the nature of radioactive dispersion in
the atmosphere. Interpretations were made more difficult, particulerly
in October, by the presence in the atmosphere of other redioactivity

originating in Russia.

At no locale in the United States was the observed level of radi-
ation high enough to be significant in terms of human and animal health.
The fall-out from the Nevada tests was sufficient, however, to trouble
the photographic industry, which found 1t necessary temporarily to sus-
pend certain operations. i il

FCDA participation. (& PHf¥. The Federal Civil Defense
Administration was invited to part1c1pate in the BUSTER-JANGLE operations
to test boxzb shelters of a backyard-type, which rmight be installed by
home owners. Twenty-nine shelters of three basic types wsre exposed to
shots BAKER, CHARLIE, DOG, and EASY. FCDA representatives also served
as monitors and took an actlve part in other radiological safety activi-

ties. DOE ARCHIVES

AEC personnel shelter test. A prototype communel shelter, to zc-
cormodate zbout 50 persons, was exposed to the same four shots to deter-
mine its suitebility for use by AEC end contractor persornel at key in-
stallations such as Hanford. Wwith & view to sicplicity, econoxmy, and
meximum szlvage value, the structure tested was built of S0-inch culvert
pipe, half of it reinforced concreie and helf corrugsted iron, end ccver-
ed with 3 to h feet of ezrth. Its locaticn was 800 feet from ground cero
in the firsi three of these shots znd &z greater distsnce Trox shot EASY.
Shots C“LRLLE and DOG each exposed it to blast, redistion, and therzal
elfects of greater severity than woulé be sustaired &t grcundé zero from
=3 2”-L-Lopgn explosion detonzted at
ight to moderzte. Alth

T

ar

L

[

3

2 neight of 2,000 feeti. COCbserveable
ough recorded zeasurezents zre still
effectis on occupzants, the resistance

e theoreticsl desigz estizztes of

ucture. (End of !!ES:Z&%&&!&;L

of the stiru
the effects of ov
section. )

bo!
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t
ures on the s

Project GAERIEL is a study begun several years ago to detercirne
the long-range toxic effects which right result frox the detonztion of
& lerge nu=ber of ztomic boobs. This cuestion is being reexazmined in the
lignt cf recent bczb tests by the following ad hoc cozzittes, WnIoSe ST
tership sugzests the brozd sccpe of the inguiry:
Lk
.onry

)

AT




B 3 X3 KSR mesu eow s

[¥ = pr ]

[emer |

7

o | [

-

. A 2 -
{{.V’_q,., { ’F&’ P TAES
M ™. Lo [

.M
o

(T

FUOET S

Dr. Leuriston S. Teylor, physicist, Iational Buresu of Steniurds
(Chzirzen of committee)

Dr. Nicholes M. Smith, Jr., theoretical physicist, Operations
Research Office, Johns Hopkins University, contractor for U. S.
Army .

Dr. Eéward Teller, theoretical physicist, Los Alanos Scientific

: Leboratory, and University of Chicago Institute of Nuclear
Studies

Dr. Joseph Kaplan, geophysicist, University of Celifornia at Los
Angeles

Dr. Leo Marinelli, radiologist, Argonne National Leboratory

Col. Benjamin Holzman, meteorologist, U. S. Air Force

Dr. Sterling Bendricks, soil scientist, U. S. Department of

Agriculture
Dr. William Urry, physicist, U. S. Air Force, AFOAT-1

Dr. Donald Rock, mathematician, U. S. Air Force, AFOAT-1
Dr. Sverre Petterssen, meteorologist, U. S. Air Force, Air Weather

Service
Dr. Shields Warren, Director of Biology and Medicine, U. S Atomic

Energy Commission
DOE ARCHIVES

The committee has been assisted by members of the Cozmission's staff.

At a2 2-day meeting in late Licvezber the commitiee review ved tenta-
tive findings on long-range effects and went on to consicer short-range
effects as well. A report of the co-zittee's cdeliberaticns is being pre-
pered for the information of the Cozmission. (End of Esrdsection. )

Radiztion Prctection for Atomic Energy Workers (J&

The Ccrzission's DOllCV vith respect to providing radisticn pro-
tection to ztomic energy vorle*s is tased on all accumulzied ev idence,
both historical znd experizentzl. TFor cerizin klnas of radiztion, the

permicssible levels to which wor:zers

On the other h=zné, there zre indicsticns T
teke one exe—ple, is more hazardous thzn had
3s for

e}
i t xposure to neutrons, to
ezrlier beer eassumed. Re-
-zdiation protection in AEC

lavation of engineering cesign standard

ia
instzllatiorns is not warrznted at *ris time.l/ (End of WSEC-
ticn.)

Design criteria for protective ceonstruction (UL 4SSZFIE ED). Per-
sonnel protective features of existing Comzission plants have been stud-
ieé and design criteria for new planis azre being formulzied whick will be
related to vilnerability to ensmy attack.

Plarring for emergency facilities, Cszznzadian repcris of the explc-
sion & vear 2Z0 in the Cnhzlk River crne-—icel processing plant have pro=zpted
certain design changes in first-gidé facilities plarmned Tcor Szndia and
1/ Tre basie for this conclusion was set Forih in greazler cetzil in a
ctzterent furnished the Joipt Ceoozitiee on cuns 18, 18357,
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Argonne, to permit sefe and expecditious hundlin rut:eﬂts exyosed to

radiation without contazineting hocspital facilities, in the event & simi-
lar accident chould occur. (End of UNCLASSIFIED section.,)

Investigations of Radiation Effects (

: Body protection. Scientists at Argonne Rational Laboratory have
pursued their discovery, described in the preceding report, that in ad-
ministering neer-lethal and lethal doses of radiation to mice, the shield-
ing of the spleen with lead greatly increeses the probability of survival.
The substance supplied by the shielded spleen appears to stimulete irredi-
ation-damaged bone marrow to resume production of red blood cells. Ac-
cumulating evidence suggests that this stimulating factor, also found in
normal bone marrow and embryonic tissue, is not specific to each species
of mammal, end therefore may offer & promising approach to the treatment
of whole body radiation injury, in which restoration of red blood cells

is so importent.
DOE ARCHIVES

At the University of Rochester additional dog facilities have been
completed for use in studying the therapy of whole body radistion illness.
In preliminary work blood transfusions and antibiotics, singly and in
combination, have been administered to a smzll number of anirals.

Investigations by the University of Celifornia at Los Angeles re-
veal that cerizin pleozorphic bacilli preaozinate in the sz2ll intestine
of surviving hezvily irradiated razts. These bacteria sppsarerntly exert an
antaegonistic efTect zgainst other crganisms which tend to invade the radi-
ation-dzmaged small intestine. Whan grown in the lzboratory, these
bacilli were found to produce antibiotic substances which are rsrmful to
a number of crganisms not affected by currently avezilsble antibiotics.
This obeserveticn mey be of significznce in the trestment of whole body
radiation injury.

-

adiur Toxicityw

j5y]

o

Radiuz s)y—posium. A siTposiuc was held in New York cn Juze 13
to studyr =t

anéd 1k . g T —ent cf radiuc

and radon in the human bocy received primary attention. It was concluded
trhat on the basis of n*esnnt xnowielge, maxirmum permissitie levels for
these substances should not be increased.

Argonme Study. The Argonne liational Laboratory nas issuel a pre-
lirinery repcrt on its study of 26 persons who were given reiii= intra-
venously some 2C years ago as "treztment" for a vzriety of conditioms.
About 100 suck Indivicduels heve Tteen located, a2ll of wheox will e studied.
The resulting ’ bes re cdefirnitive estizzztes of the
toxicity ol 2 ; tting hezvy elezerts used in the

ion.)

atorzic energy

1
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lew facilities. The Argonne Cancer Hospital was 66 percent com-
plete on November 30 and is expected to be completed in April, 1952.

o}
Mt

he Univer

At the San Francisco Hospital o

of California Med-

sity o
ical School, the 70 Mev synchrotron hes been installed in the AEC-financed

cancer research facility. VWhen finsz 18
to study and treat cancer in huran patients and in experimental animals

Photosynthesis

The chemicel transformations

3 d By zseverasl ADRN ~armtrnmdarc
nvestigated UY seéveral AEUL conuraclors.

Berkeley, by use of radioactive carbon 1k in the carbon dioxide

. . 1/

involved in photosyntheels—/ e bei
The University of Califo ni

of

the

m

atmosphere in which plants are growing and by very accurate control of

light, hes traced the reactions through a number of Steps-])(yp ARCHI
Evidence to date indicates that all plants go through the same
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initiel chemical steps and only later make specialized products.
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knowledge obtained from this and other studies may eventually permit the

synthesis of plant substances to be greatly accelerzted.
that specialized products of different algae, minute one-celled rlants,

can some day be produced on a greeztly enlarged scale for use as food or
ring the slgae in nutrient solutions under precisely control
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conditions. (End of UNCLASSIFIED section.)
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Elecironic tube develorments =EOEFT Y. The contrzct with the
Redio Corporation of America for develiorment of speciel purpose electronic
tubes has been extended. Although the prototype tubes so far developed
do not fully meet Cormission requirezasnts, significant progress has been
made during the year in developing two types of photorultiplier tubes and
a pulse height selector cathode ray tube. These tubes will achieve in-
creased sensitivity, and will be able to amplify sbout & billion times
the original photo electronic response to the radiation being measured.
These improvements will make possible experiments and physical measure-
ments on nuclear properties which have heretofore been very difficult to

perform. (End of RES#esesa) section.) DOE ARCHIVES

Air rzdon measurements (UNCLASSIFIED). In cooperstion with the
U. S. Public Health Service, AEC is measuring radon contemination of the
air in Colorado-Utah uranium mines. Samples taken at the mines formerly
had to be sent: to one of three distant laboratories equipped to analyze
them. The use of a recently developed portable unit permits analysis of
air radon samples within the mine itself within 30 minutes. (End of
UNCLASSIFIED section.)
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