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[ UNITED STATES
J' ATOMIC ENERGY COMMISSION
L - WASHINGTON 25, D. C.

1o Decerber 21, 1951
- Honorable Brien McMahon
- Chairman, Joint Committee on

% Atomic Energy

T Senate Office Building

Weshington 25, D. C.

- Dear Senator Mcl'zhon:
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FOREWDRD BY THE COMISZION

This Progress Report, ccvering the period June - hcverber 1951,
is nececsarily confined to the Commission's presently authorized atomic
energy program. A Joint study of the extent to which etomic energy fa-
cilities might be further expanded is now being completed for submicsion

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

Because of the possibility that an expansion program of some
magnitude will be authorized by the President and the Congress, we have
taken certain advance planning steps, within the present availability of
funds, vwhich 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 & Webster
for a gaseous diffusion plant, and the cther by the Corps of

Engineers for a new reactor location. DOE ARCHI\’ES

2. Additional work under the Unicn Carbide end Cearbon
Corporation eccntract was autherized, utilizing funds already
aveilevle, to permit Carbide to start work on estatrlishing the
score of rew geaseous diffusion 0111t1= , develoring design cri-
trria erd rreliminzry design on n d ecuir ke
planning for procurement anid = i 2

3. -ae estimzted req ulir
: ecnrlc Powe gnd

fice o
ble impzet of en

T v ing the lcng-run Izvortance of exransiorn plans now
beling giudlied To the Executlve Agencies, it ‘ ! <
efizct of eny Turther cversll expansion i
Tort i gs z22itionel fissionzbple mat
162 use the ~-vear meriod imzediat & r
nes ernge, It is of the uimcst Iizmp bt g1 tne irs
sic lities ©be carried forward with ths greatest srszsd, 1h&tl exist-
ing tizni znd rescurces be utilized most efficiently, =nd tnet Izrroved
vecrnrnicues gnd scientific adwvences ccntinue irtroducel promrily inte
weerons, fissicrztlie materisl, end rew meterizl rproiucziicn.
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we ectablished last epring. Boif Canzdien and South African jrocioctic
have iriroved since our yrevious Ircgress rerort. Tone Fedox riznt at
Herford is essentially ccmplete and is exprcted to Le cyeruting at ca-
pacity thnis spring, thus returnir or enrichmsnt in the gaseous diffu-

sion facilities the derleted material which formerly rzd gone into urder-
ground waste storazge. This will rerresent the culmirztion of ysars of
the most difficult research and development and will link in ccmbined
operation the production of plutcrnium at Hanford and Sawvennah River and
the production of uranium 235 at O2k Ridge and Paduczh. The last unit
of the K-31 addition at Oak Ridge was placed in full or=ration early in

Decerber, 2 months earlier than enticipated. DOE ARCHIVES

In contrast, key segments of the present expznsion program have
proceeded less favorably, as the combined result of wcrk stoppages, de-
lays in deliveries of materials and equipment, and inazdeguate end com-
peting priorities. Construction corpletion 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 &t the end of November,
has teen set back 3 months to April, 1952. At the Savearnah River Plant,
the du Pont Company has predicted that if the present unsatisfactory de-
livery experience is continued there will be a 9-montks' delay in the
project, with the startup of the first rezctor being set bzck frez the
former terget of October, 1952, to zs late perhzps as June, 1953.

Difficulties
certzin nonnuclear w
tured slugs in the Fa
gnd rrevented ztteirx
previcusly preg ect°c

+ra r, 6
X OI‘ one Mzrx 08V

Twe

levadz Test
delornzTicns
rrocl-Testing
Crerseticon JEINGL
tc investigzate

"ecearc!
grouniwors for r
wegrone of urernium 233 for fissziorn wsz:i:
lnercconucliear ezrrrozches, SIsSrs are Tein
exe ir =sczme cuzniityv. In the rezczicr Zs
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UNITED STATES
ATOMIC ENERGY COMMISSION

WASHINGTON 25, D. C.

. December 21, 1951

Mr. Gordon Dean

Chairman, United States
Ltomic Energy Comtnission

“eshington 25, D. C.

My dear Mr. Dean: DOE ARC/

i I submit terewith, in response to the

regquest, & report of crogress in the cits
the U. S. Liomic Trergy Cormission during the
1 reriod Jure thrcugh Noverber 1651,
Resrzctfully sutmitied,
1




[o— | WY | S | S— [y | Y N

wrved wevwed bemmed beeaed

A

e S R VSN [ Y [ (RNY R A T |

| E—

__J

|

L

CONTENRTS

Letter of transmittal ............
Fcreword by the Commission .......
Letter of submittal by the General

PART I RAW FATERIALS ..........

PART II  FISSIONABLE MATERIALS ..

PART IITI WELPOH

e e s e s e s v ee e e e en

PART IV REACTOR DEVELOPMENT ....

PIRT V PHYSICAL RESEARCH ......

FLRT VI BIOLOGY AND »=DICINE ...

D R R A B A A

D R N L L I BB SR R

Manager ..........
DOE ARCHIVES

s e 0 s s s 0080000 P 0000

Page

e
. e
S - N

13

26
35

irpendices
d m DI % o ———
~ - Tecnnicel Cooperaticn TroSram v vttt it onnrannns 50
N T o’ -~ AT 7
B - Construction Progress Schedlles .. innneenans 7
L0 < = =S 3 ~ v ———— - 2 T
C - 0ff-Site Fesearch ani Develcrment Frojects
frrroved by Division of Fezcicr Develorment ... 63
he} ae + T v maamme s A Sy NS K
o - Ressearch rroposels frzroved Zivision
- £ -
- = e
OF FESEErlh tivet ittt e it eneeneasoaaasneannens ©5
- - - B R o
E - Reseerch Proposels ~rrroved tw Jivisicon
. oTys o G
of Biclogy and Medicine ... ittt T1
I - Raw Mzteriesls Suprleneni ...t iiiiiererannsnans ¥
a Sy Ll - -— ol - S ™ - -7 pos -
5 - Iurber cf Scientific and Techniczl Ferscnnel ... &3
¥ Transmitted separately.
— - z —r - T e T o I -
Do T s e T T - I e eiT .
— - - - T e - o~ - . r z " :.-: e eT = “-A.-',
- - - - - —‘_ * - - - - v‘ = i T -
-7 s TIEL e LT T e .




e

R R S W]

St

PART VI
BIOLOGY AND 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 inforrmestion 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 Cormission installations, 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
A comprehensive discussion

of current research in plant sciences will be included in the forthcoming

sciences continues as the long-range activity.
End of UNCLASSIFIED
DOE

Semieannuael Report to the Congress.

wezpon Test Activ

During the surmer and fall, the Cormission's biology end

staff contrituted to the planning for the BUSTER-JANGLE
tests held in Iievade in October znd iovesber. In zdditi

with the New York Operations Office, a2 progrem for meesuring the ra

ective fell-out over the United Siates from the deitonszt
end executed. Several related research projects were &

Operation RANGER,

ried out in January and Februsry, 1

section.)

ARCHIVES

4 i

series O

car
dex nstrated nat the Lexada smte cou lc be used szfely for =o ‘
shots such es trose plenmed for BUSTER, provided that the energy relezse
is not toc great and wezther condltlcn are fevorzble. The surfeace znd
underground snots contezcliated for JANCLE, however, preseztel new and more
serious provlilems of radiclogicel szfety.
The AEC officieals prizsrily r=sponsible for recczzerniziicns to the

Cozmission as to the fezsibility of <he tesis met in May &t Los Llsmos end
again in July &t Washington witih rezresentatives ¢l the Ar—eZ Services,
the Geologicel Survey, znd the Los ~lzoos and Sanfie lLeboreicries ené with
leading AEC scientific cconsultznts to evaluate the potentisl coniazzinastion
anc establish criteria for szfety. General zgreszent was rezcheld that

oth the surfzce and underground sheis could be conducted withoat undue
raulo;ogical rzzard, but that the results of the surfazce shol should be
closely studied to determine thzt the undergrcund shot could e carried
out with rezscrnable safety.
Lo
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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 ézily end forwazrded the sexmples 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 made 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 certein operations. (End of ¥ section.)

FCDA participation. (@BHEEhehinid. The Federal Civil Defense
Administration was invited to participate in the BUSTER-JANGLE operations
to test boxb shelters of a backyard-type, which might be installed by
home owners. Twenty-nine shelters of three basic types wsre exposed to
shots BAKFR, CHARLIE, DOG, and EASY. FCDA representatives also served
as monitors and took an active 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 concrete and helf corrugzted iron, and ccver-
ed with 3 to L feet of ezrth. Its locaticn was 800 feet from ground cero
hots and greater distance Iroz shot EASY.

L
3 o 4 4 R
in the first three of these sho arc &
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it to blast, redistion, and therza
than woulé be sustaired &t grcuindé zero from
2 neight of 2,000 feeti. COCbserveable
o reccrded meesurezents zre still
cts on occupanits, the resistance

efTects of greater severiiy
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of the structure to blasi ccnfirmed the theoreticzl cesigzn estimztes of
the effects of overpressures on the siructure. (End of SENRPDFESRaris

Project GAERIEL is a study begun several years ago to e
he long-renge toxic effects which right result froxz the detonz
rge nu~ober of ztomic bozbs. Tois cuestion is being reex

nt of recent bczb tesis by the following 2d hot com=itz
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ship sugzests the broad sccpe of the Ingiiry:
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Dr. Lezuriston S. Teylor, physicist, Iational Buresu of Stunlurds
(Chzirzen of committee)

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

Dr. Eéward Teller, theoretical physicist, Los Alemos Scientific

. Leboretory, and University of Chicego Institute of NNuclear
Studies

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

Dr. Leo Marinelli, radiologist, Argonne National Leboratory

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

Dr. Sterling Eendricks, 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 Co—mission’'s staff.

At 2 2-day meeting in late Lovezber the committee reviewed tenta-
tive findings on long-range effects and went on to consicder short-range
effects as well. A report of the ccztittee's celiberaticns is being pre-
pered for the information of the Cormission. (End of SE@Svadsection.)

Radistion Protection for Atomic Energy Workers (jes

The Ccrmission's policy with respect to providing radiszticn pro-
tection to ztocmic energy workers is tased on 2ll accumulzied evidence,
certzin kinds of razdiztion, the

v be exposed heve tsern incressed.

—ls

both historical znd experizentzl. To
permissible levels to which worxers =
On the other h=zné, there zre indicati
take one exe—ple, is more hazardous thz ier beexn essumed. Re-
ation of engineering design stanézrds for_radiation trotection in AEC
nstzllations is not warranted at ihis tirme.2/ (End of EMEESRGERSscc-

stel
ticn.)

ns thatl exposure to neuircns, to

[

B2

ay
2

Design criteria for protective construction (UNWTASSIFIED). Per-
somnel protective features of existing Cor—ission plzauts have been stud-
ied and design criteria for new planis zre being forzmulzied whick will be
related to vulnerability to enzzmy esttack.

Plarnrning for emerzency Tacilities., Czznzdian rezsris of the exple-
sion 2 year z2go in the Chelk ERiver chezicel trocessing tiant have prozpted
certzin cdesign changes in first-zid fecilities plarned Tor S=zndis end
1/ Tre bagis for this conclusion wag get forikh in grezzter deisil in a
sizterent furnished the Joint Cooz=iitee on Juns i, 1857,
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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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Cencer (UNCLASSIFIED)

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

At the San Francisco Hospital of the University of California Med-
ical School, the 70 Mev synchrotron has been installed in the AEC-financed
cancer research facility. When finel testing is complete it will be used
to study and treat cancer in huren patients and in experimental animals.

Photosynthesis

The chemical transformations involved in photosynthesisl/are being.
investigated by several AEC contractors. The University of California at
Berkeley, by use of radioactive carbon 1k in the carbon dioxide of the
atmosphere in which plants are growing and by very accurate control of the
light, has traced the reactions through a number of steps.DOE ARCHIVES

Evidence to dete indicates that all plants go through the same
initial chemical steps and only later make specialized products. Basic
knovledge obtained from this and other studies mey eventually permit the
synthesis of plant substances to be greatly accelerated. It mey develop
that specialized products of different algae, minute one-celled plapts,
can some day be produced on a greetly enlarged scale for use as food or
fuel by growing the eslgae in nutrient solutions under precisely controlled
conditions. (End of UNCLASSIFIED section.)

Radietion Letection and Measurement Instrumentstion

Fad

. “*oject 5.1 of
llu‘ry, civil

r A -
rioromel we

Crerztion GREIER-
defercse, and AEC
11, continued work

Instiruments for wonitoring .
A0USE covered tests of instruments
"Oﬁ’tO“‘ng uee. Alihough mzny inst

£
o il
[¢]
lal

V4
[ d-qﬂ ct \
+

il A
[

ja AN

’

ct
'J
M ()]

e
ions of high ruzid

e. ALlso, beczuse si
ic burst consist

L
[WH a
 0n
=M
= 0
n
[0
) L] e
9
LS 1))
[t
m

g
8,
m m
o

'
[N

, more e*tnz

=
[STIR Y]
[\

e
3ot

m

O b+ H
R

0n (D n
d
0n
5,
'3
bt
[¢]
'y
4
H

S0 =

bo pd e

'y
N

Hh Q
K
S
N

0
o
(¢}
ct

b0k

™ P o
thoeb g ot

(o]

'

[o)

o M

3

m

'_!
b QO :
Ko

(=0

3

mn M

m

3

s

H

o

1

0]

®
o
]

o]
lig]
)~
(—‘
1

Instrument loans for civil és
<

about a year ago the Co:mlcs1o n
1oact1ve 1so

sirunenis ao

b
Tense corgan
T

zle organ

=

S

| p-
M ~

by 2 n

)




LI

»re

e ey e e -

-

BT Y

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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