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FOREWORD BY THE COMMICIION

 

This Progress Report, covering the period June - Nevember 1951,
is necessarily confined to the Commission's presently authorized atomic

energy program. A joint study of the extent to which atomic energy fa-

cilities mignt be further expanded is now being completed for submission
to-the Joint Cczrmittee by the Department of Defense and the Commission.
Corresponding joint studies are also proceeding in the Nationel Security

Council preparatory to a Presidential decision on the reconmendations of

the participating egencies.

Because of the possibility that an expansion program of some

magnitude will be authorized by the President and the Congress, we have

taken certain edvance 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 & Webster

for a gaseous diffusion plent, and the cther by the Corps of

Engineers for a new reactor location. DOE ARCHIVES

2. Additional vork under the Union Carbide end Carbon

Corporation ecntract was authcrized, utilizing funds élready

aveilabdle, to permit Carbide *ostart work on estarlishing the

score of mew geseous diffusion eenean » develorying design cri-

teria and rreliminary design on n ad equir +
plénning for frocurement and i a

3. whe estimatedregeuir

: tectric pore enc

Tice o
cle impact of én  

  

 

notwitnetancing the long-run imsortance of exransion plans no-

being studied tr the Executive Agencies, it must be recognized tnat tne

efleot of any further cversll expansion i

Toru : és aciitionel fTissionsble mat

195 ase ihe +-vear reriod immediat & r
ner ense, it is of the utmost inp 7 @t tne rre

gio lities be carried forward with the greatest sreed, whet exisi-

ing vient end ressurces be utilized most efficiently, and tnat improved

veenniques and scientific advances ccntinue imtreducea rromriiy inte

wearons, fissicneatie material, and rew material presuctticon.
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exsentielly.comple pe
pacity this spring, thus returning for enric
Sion facilities the depleted material which fornerly red gone “into under-
ground weste storege. This will represent the culrizetion of years of ©
the most difficult research and development and will link in combined
operation the production of plutcnium at Hanford and Savennah River and
the production of uranium 235 at Oak Ridge and Paduceh. The lest unit
of the K-31 addition at Oak Ridge ~as placed in full cperation early in
December, 2 months earlier than enticipated.

In contrast, key segments of the present expansion program have
proceeded less favorably, as the combined result of ~crk stoppages, de-

lays in celiveries of materials end equipment, and inedequate and conm-

peting priorities. Construction completion dates have had to be set beck
sharply for several highly important projects (see Appendix B). For
example, completion of the Dana heavy water production plants, which were

7? percent complete against a scheduled 89 percent at the end of November,
has teen set back 3 months to April, 1952. At the Sevarneh River Plent,

the cu Pont Company has predicted that if the present unsatisfactory de-
livery experience is continued there will be a 9-months' delay in the

project, with the startup of the first reactor being set back fren the

former target cf October, 1952, to as late ; as June, 1953.a ¢) om 3 i eg a

)

roéuctiozn cf pluteniun and

    

 

Difficulties too have érisen in ihe pro
ftein nonnucliear weapon components. The continued cccaurrence of rup-

turec slugs in the Eanford reactors caused eaedditionel rile outare time
and prevented attainment of the increased retes of plutcnium synthesis

previously prejectec. Froblems with the racer furing cevice Cesigned

for the Mark 6 have Geleved the oreretionel dete of this «-apen. Nt-

withstanding thes x 2 £ Sucti f th 22 tl

is now et ivs hig int € ° 1

weeron essemclies c c righe F

erial anc pm 3 on in iS51 he

ni . nie Energy act

 

   : ”

os oa se OT? “es ~- = -_aL cP ureénium €33 for fission eer

tnermonuciear errrosches, sieérs are tei
. + ~~ a

Zz In t 2vor s
a2c

h
o
y

QO 4

y
g

Y M

 

 
 

  



m
e
a©

®
>

'
&

t
i
t

F
a
r
t

f
o

P
?

O
D
©

u
o

A
e
e
o
o

Q
O
r
e

)

u
u
S
E
Y

”
|

b
o
o
b
,
G
d

3
oO
4

&
G
a
o
n

B
OS

pent
~

“uo
¢

,
MH
G
r
a

m
m

3
2

0
1

O
O

4
t
w
u
a

m
e

*
A
O

L
G

r
l

m
e

a
o
s
4

O
<
G

“
0

m
o
w

4
t

uv
&
.
2

*.
b
e

+
e
n

o
o
%

©
J
o
c

0
'

o
n
e

o
A

-
w
r
t

.

a
W
o
r
t

“
4

O
o

t
i

e
t

o5l
n
h

O

w
h
e
y

t
o

oot
f
i

P
a
.
 
@

w&
‘

a
A
O
M

G
e
e
t

WV
s
O

ff
k
w

4
w
i

“£3
k
e
e
H

H
Y

:
o
P
u
w

:
ee

J
be

UO
G
e

'
r
a

m
r
t

O
&
t
o
a

Ww
4

bs
5

“
"
3

O
set

7
”

i
a
t
e

A
e
O

5
o
>

OD
by

a
‘

YU
©

@®
.

G
a

b
a
.

a
w

®
:

O
D

»
w
t

~
be

»
O'

G
a

13
A

“A
O
G
,
O
S

s
d

r
e

u
A

oO
wv

P
e
a
i
d

Q)
sd

c
w

.
T
a

ou
RE

G
.
a

‘A
7
)

oO
U
e

°
D
o
o
n
m
r
d

fk,
wy

fb.
tr
o
o

sa
7

m
e
u
s

is
Oo

“
a
)

*
P
a
G
e
r
t
A

adi
k
o

P
o
w
7

h
e
l
S
t
o
o

1
O
r
D
y

N
Y

a
o
w

f
t
a

ty)
w
d

B
o
m

kh
a
e
’

S
O

Y
U

t
y

r
a

f
o
O
n

O
eliset

$e
r
d

“
#
8
:

A
Q

P
y

A
Y

{
"
7
}

 

 
 



UNITED STATES

ATOMIC ENERGY COMMISSION

WASHINGTON 25, D.C.

December 21, 1951

Mr. Gordon Dean
Chairman, United States —
Atomic Energy Comzission

fashington 25, D.C. . te. Deen:My dear Mr. Dean pot AR

i I submit kerewith, in response to the C comission'’s
request, &@ report of rrogress in the ectivities of

the U. S. Atomic Prergy Cormission during the

‘ period June threugh November 1951.

Resrectfully sutmitted,

fy LAS

M. WwW. Eover
Generel }
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PART VI

BIOLOGY AND MEDICINE

(UNCLASSIFIED)

. The biology and medicine progrem is primarily concerned with evalu- ,
ating the extent of radiation and other atomic energy hazards, prescrib-

ing adequate protective measures for atomic energy operations and person-

nel, and providing related information to other Government egencies re-

sponsible for civilien and 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 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 epplication 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

Semiannual Report to the Congress. End of UNCLASSIFIED section.)

DOE ARCHIVESWeapon Test Activities
 

 

=
During the surzer and fall, the Commission's biology end medicine

staff contributed to the planning for the BUSTHR-JANGLE series of weapon
tests held in Nevaca in October end November. In eddition, in cocperation
with the New York Operations Office, e progres for measuring the radio-
active fall-out over the United States from the detonations ~2s planned
and executed. Several related reseerch projects were elsc sronsored.

Operation RANGER, carried out in January end Februery, 1951, hed
demonstrated tnat the Nevede site could be used sefely for esoveground |

shots such es those plenned for BUSTER, provided that the exergy relezse
is not too great and weather conditicns are favoreble. The surfece and

underground shots contemplated for JANGLE, however, presented new and more

serious probiems of radiological safety.

Tne AEC officials primarily responsible for reccxmzencsticns to the
Commission as to the feesibdility of the testis met in Mey et Los Alamos enc

egein in Juiv 4t Washington with rerresentatives of the Armec Services,

the Ceotogi ces Survey, end the Los Alemos and Sandie Leboreicries end with
leading AEC ientific censultents to evaluate the potentie. contamination
and Sstsblish criteria for safety. General ezreezent wes reached that

both the surfece and undergrouné shots could be conducted without undue

radiological tezard, but that the results of the surface shot should be

closely stucied to determine that the underground shot could be carrieé

out with reescnrable sefety.

Lo G
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As a besis for later neesurenent of the lingering radicauctivity
resulting from these operations, a background survey was made of nsturally

occurring radioactivity in soils and plants throughout the entire test
area. At the sites of the underground and surface shots, analysis 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 arable soils. Planning therefore included the

expectation that induced radioactivity resulting from neutron cepture by
these elements would be greater than in other soils.

Exposure 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 exposure 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, end sever-
al AEC laboratories; in addition, seven staff members and AEC fellows in

radiological physics from the University of Rochester assisted in evalu-
ating dust phenomena during JANGLE. Eight mobile teams covered the erea

within a 200-rtile radius and others were essigned to nearby ccmmunities.

As expected, radiation levels in populeted areas during BUSTER rerely
ntgen per hour, cr edout

 

a
attained values in excess of one-tenth millirce

five times netural background. In e few instances levels up to ebout 10

milliroentgers per hour were observed which Geceyed to negligible vilues

within a day or two. Precise timing of the JANGLE detonations in relation
to weather conditions resulted in fell-out on populated areas mot signifi-

cantly different from BUSTER. For both series, the cumulistive expcsure
which residerzs received fell fer short of the level egreed upon 2s the

Signal for carrying out evacuation plans.

 

Naticz-wide monitoring activities. The New York Cperations Grfice

coordinated te procedures to measure the radicactivity resulting from the
BUSTER-JANGLE series in the etmosphere, rain, and snow througnout tne

United States.

This c?fice earlier in the year hed supervised ea sampling teitwork
to measure rezioactive fell-out in this country resulting from Creretion

GREENHOUSE et Eniwetok. Kadioactivity nea beer measured et many places

throughout the United States with the help of AEC laborateries enc ccn-
tractors and the Netional Association cf Fhotcgraphic Manufacturers. The

hignest level cf fell-out recorded was et Rochester, New York, where on
oné aay the ~2ximur ectivity was 5 x ic-t° curies per scusre Fost ana of

no hezeré to nee2lth.

ese —_ os - tte Pee nee Poem
For the BUSTHR-JANGLE tests, the New York Cperaeticns Cilice Tur-

niched cemplezts equipment to 50 Vesther Eureau stations, each cf erick
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made several collections daily end forwarded the cacples for uniforz jre-
cessing to the New York Laboratory, the Argonne, Brookhaven, and Oak Ridge

National Laboratories, Hanford, the University of Rochester, or the Uni-
versity of California at Los Angeles. The Air Force tracked radioactive

clouds across the country and meade detailed atmospheric observations along
the 85th meridian from Florida into Onterio. All data were brought to-
gether in New 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, particularly
in October, by the presence in the atmosphere of other radioactivity

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 it necessary temporarily to sus-

pend certain operations. (End ofBEESeection.)  

 

FCDA participation. anie The Federal Civil Defense
Administration was invited toeS in the BUSTER-JANGLE operations
to test bomb shelters of a backyard-type, which might be installed by
home owners. Twenty-nine shelters of three basic types were exposed to
shots BAKER, CHARLIE, DOG, end EASY. FCDA representatives also served

as monitors and took. an active pert in other radiological safety activi-

ties. DOE ARCHIVES
AEC personnel shelter test. A prototype communel shelter, to ec-

commodete about 50 persons, was exposed to the same four shots to deter-
mine its suitability for use by AEC end contractor personnel at key in-
stallations such es Hanford. With e view to sirplicity, economy, and
meximum' s€éivege value, the structure tested was built of ¢O-inch culvert

pipe, half of it reinforced concrete and half corrugeted iron, end ccver-

4 feet of earth. Its location wes 500 feet from ground cero
and a greater distance from shot EASY.

ed with 3 to

in the first three of these sho
rears

ts
Snots CHERLIE.and DOG each exposed it to blest, redietion, and trerza

eZTrects of greater severity

@ 20-Kiloton explosion aeton
an would be sustained et ground zero from

ted at ea height of 2,000 feet. Obdservatle
ithough recorded measurements ere still

Oobabie effects on occupants, the resistance
nfirmed the theoretical cesign estimates offie ee o+

sures on the structure. (End of ermineer

 

Project GABRIEL is a study began several veers ago to determine

the long-renge toxic effects which right result from the cetonstion of

é lerge nucber of atomic bombs. This question is being reexamined the
lignt cP recent bezb tests by the following ed hoc comzitcies, wnose mere

bership suggests the broad scope of the inquiry:_

7)?

-7 8 . - ory .
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Dr. Leuriston S. Taylor, physicist, National Buresu of Steniurds
(Chairmen of committee)

Dr. Nicholes M. Smith, Jr., theoretical physicist, Operations

Research Office, Johns Hopkins University, contractor for U. S.
Army .

Dr. Ecward Teller, theoretical physicist, Los Alemos Scientific
Leboratory, and University of Chicago Institute of Nuclear

Studies
Dr. Joseph Kaplan, geophysicist, University of California at Los

Angeles
Dr. Leo Marinelli, radiologist, Argonne National Laboratory
Col. Benjamin Holzman, meteorologist, U. S. Air Force
Dr. Sterling Hendricks, 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 Commission's staff.

At a 2-day meeting in late November the committee reviewed tenta-

tive findings on long-range effects end went on to consi¢er short-range

effects es well. A report of the committee's Geliberaticns is being pre-
pered for the information of the Commission. (End of Q@eetehsection.)

  

Radiation Protection for Atomic Energy Workers (Bees

Tne Commission's policy with respect to providing radisticn pro-
tection to etomic energy workers is vbesed on all accumulete
both historical and experizentel. For certain kinds of rad
permissible levels to which workers = 2

4

i
H

vu

—L

On the otner hanc, there ere indications that exposure to neutrons, to
take one exexple, is more hazardous than had earlier been essumed. Re-

ayation of engineering design standards for_radiation protection in AECF

tellations is not warrenteé at this tine.t/ (End of NENQEIIOSSsec -Coes
n
rf

s
p
d 5

tion.)

 

 

Design criteria for protective construction (UNCLASSIFIED). Per-
sonnel protective features of existing Commission plants neve been stud-
jeé and design criteria for new plants are being formulsted whicr will be

related to vulnerability to enezy attach.

Plenrning for emergency facilities. Csenedien rercris of the exple-

sion ae vear ego in the Chelk Fiver chemical rrocessing plant have prompted

certain Gesign changes in first-eid facilities planned for Sandie and

l/ Tne basis for this conclusion was set forth in greeter cetsil in a

statement furnished the Joint Ccxmmittee on cune 19, 1S52.
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Argonne, to pers.it safe and expeditious huandlin f patients exposed to

radiation without contazineating hospital facilities, in the event a simti-

lar accident should occur. (End of UNCLASSIFIED section. )

 

Investigations of Radiation Effects (

. Body protection. Scientists at Argonne National Laboratory have
pursued their discovery, described in the preceding report, that in ad-
ministering near-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 stimalete 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, and therefore may offer a promising approach to the treatment
of whole body radiation injury, in which restoration of red blood cells
is so important.

DOE ARCHIVES
At the University of Rochester additional dog facilities have been

completed for use in studying the therapy of whole body radiation illness.

In preliminary work blood transfusions and antibiotics, singly and in
combination, heave been administered to a small number of anirals.

Investigations by the University of California at Los Angeles re-
veal that certain pleomorphic bacilli preaominate in the szell intestine
of surviving heavily irradiated rats. These bacteria apparently exert an

antagonistic effect against other crganisms which tend to invade the radi-
ation-Ccemeged small intestine. When grown in the leboratory, these

bacilli were found to produce antibiotic substances which are herzful to
a number of crganisms not affected by currently aveaileble antibiotics.

This observeticn may be of significance in the treatment of whole body
radiation injury.

adium Toxicitywy

 

Radium svmposium. A svmposiuc wes held in New York on June 13

and 14 to study radium end readcn toxicology. The meesurerernt of rediuz

anc recon in tne human bogéy received primary attention. It was concluded

that on the besis of present xnoOWLeise, maximum permissible levels for

these substances should not be increased.

Argonne Study. The Argonne Rational Laboratory mes issuec a pre-

liminary report on its study of 26 persons who were given raizicc intre-

venously some 2° yeers ego as Wtrestsent fer a variety of conditions.
About 100 such individuals heve been located, all of when will be studied
The resulting Sata will be a desis for more definitive estixstes of the
toxicity of plutoniuc end other elrhs-emitting heevy elererits used in the

atomic energy rrogren. (End Opener section. )
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Cancer (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 huzan patients and in experimental animals.

Photosynthesis

The chemical transformations involved in photosynthesis#/are being.
investigated by several AEC contractors. The University of California at

Berkeley, by use of radioactive carbon 14 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- nor ARCHIVES

Evidence to date indicates that all plants go through the same
initial chemical steps and only later make specialized products. Basic
knowledge obtained from this and other studies may eventually permit the

synthesis of plant substances to be greatly accelerated. It may develop
that specialized products of different elgae, minute one-celled plants,

can some day be produced on a greetly enlerged scale for use as food or
fuel by growing the elgae in nutrient solutions under precisely controlled
conditions. (End of UNCLASSIFIED section.)

 

Radiation Detection and Measurement Instrumentetion

+. Froject 5.1 of

militery, civil
. a:

ri ormeca we

Operation GREEN-

defense, and AEC
ll, continued work

Instruments for monitoring u

HOUSE coverec tests of instruments

On2{Oringuse. Althougn many inst ie
t
d Ww nm

t
a

‘2
oc
t
"
9
,

c
t

ch
g
p

&
]

r
e
s

B
M

7) "J
1

 

we

ions of high hunid

e. flso, because si
ic burst consistm

4
oO Q’

po
le
3

mM
U
A

r
y

I
~ F
y

4
t
y

H
y

©.

g
‘
g
o ‘4 ra

)

re 4
o
m
o

QO
ch

4

i

n oO Q c
t M
o
M

Oo 3 ~
~
a

f
l » Bore (SaEne3

t
o

a
r
w
m
” w

l
o
d

3
oc
t

am o Y
o
p

m
m

k
h
G A Mo
m

na
|

0M
t
g

fu

QO
f£

om
tl

ck
fa
r

ct

oO : Q
u

“
O
M 4
oo t
r

3
o
O
:

i o
d iy

m
i
n p ‘3 f
s

Hy o ) a

o on

_
c a
4instrument loans for civil de

about @ year oE° the Comnission nes

Gioactive isovStruments anht

fense organ
zate organ

 

s

 

Jt
!

a
™

bd
b
e

tn
w
o
s

 

\ 



t
i
e

 

o
e

p
e
e
a
r
g
c
t
e
e

*

s
e
e
m

  

    

Electronic tube develorments Riper F. The contract with the
Radio Corporation of Anerica for deveiorment of” special puryose electronic
tubes has been extended. Although the prototype tubes so far developed
do not fully meet Cormission requirezents, significant progress has been

made during the year in developing two types of photocultiplier tubes and
a pulse height selector cathode ray tube. These tubes will achieve in-
creased sensitivity, and will be able to amplify ebout a billion tines
the original photo electronic response to the radiation being measured.

These improvements will make possible experiments and physical meesure-
ments on nuclear properties which have heretofore been very difficult to

perform. (End of ®B6iieROSED section.) DOE ARCHIVES

Air radon measurements (UNCLASSIFIED). In cooperation with the
U. S. Public Health Service, AEC is measuring radon contemination of the
air in Coloredo-Utah uranium mines. Semples 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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