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1. Transmitted herewith for consideration by the Commission 

is a draft of the sixteenth Progress Report to the Joint Commit

tee, covering the period December 1952 throue;h May 1953. Part III, 

i'Jeapons, and Part IV, Reactor Development, are lJeing circulated 

separately as AEC 12~/50 and AEC 129/51, respectively. Photo-

stats of the charts referred to are included in copies 1 through 

10 only. 

2. Each part of the report has received the concurrence of 

the responsible division. 
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3. As in the past it would be helpful to the staff prepar-

ing the report if each Commissioner would convey his changes or 

comments on the text to Philip Mullenbach during the week of 

June 1. 

4. The report is scheduled to be printed at Oak Ridge dur

ing the week of June 8, looking toward delivery to the JOint Com

mittee by June 13. 

M. H. BOYER 

General Manager 
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This document consists of ......J!)_ pages 

Copy No. of _=-2~5_ S er ie s_-=-=-A __ 

Trans mitied herewith, in accordance with the Joint Com-

mittee's request of July 23, 1947, is the Progress Report of the 

United States Atomic Energy Commission covering the period 

December 1952 through May 1953. In this sixteenth report are 

outlined the measures being taken to accomplish the Commission1s 

major objectives, as vlell as changes in these program goals which 

have occurred since the preceding report. As in previous reports, 

P~~t III, Weapons, is submitted as a separate document. 
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PART VI 

BIOLOGY AND MEDTCINE 

(UNCLASSU'lED) 

1. The Comml.ss ion I s b5..ol o gy and med icine re:;earch program 

1s focused primarily upon studi~s of the nature of radiation 

sensitjvity of various org.'l.nlsm~, and parti.cularly on radiation 

s :icJmess in man. The specif 1 c a 1m3 of thi.:; research ar'e: (1) 

to adopt and c ont.lnullllsly to verify permissiblo lev"l::; of radln

tion, and (2) to study the effectn of overexposure tlnd to develop 

methods of treatment. These a'lmf, complenll'~nt the over-all 

objectives of the bioloGY and medi c Lne [wogram: (J.) to develop 

means of protect Lng people from (:he hal'mful effects of radiation; 

(2) to develop new, benefiCial Uf,eR f(w radiation in the treat-

ment of dlsease; and en to Inves\:.lgate pos,,1.ble effects uf 

padlatjon un crop yields and on development of new varietl.es of 

plants. 

::. ~1()st of th1s research is conducted in the Cummiss'ton 's 

laboratorie s and at private Institutions through0ut the nat l on. 

Another important source of research data is weapons test~, which 

verify 1.1. bora tory results and produce neVi tnforma tion which cannot 

be obta:Lned in the laboI'atoT',Y. The current ter:t ser l e s hEts re--

vealpd important facts about the effects uf blast on structures 

and vehicles and is [lIf0 ('xl'ecl.eel to l.ncrea~e our understanding 

of the medical ann psychr) l(\gLcnl effects of CltornJc detonations. 

(End of UNCLASSIF1ED ~ectJon.) 

3. The world -\1ide monl toring networ\c desert bed in the pl'e-

cedlng report has produced a large amount of data on fall-out from 
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Operatton IVY, conducted at Eniwetok in November 1953. Evalustion 

of these measurements showed that only very low radioactivity was 

present in the Pacific Islands. Outside Entwetol< Atoll the 

hl~hest reading was approximately 1.5 milliroentgens per hour 

of gamma radlatlon 60 hours after the first detonation. Air 

sampl1nc; units set up at a number of Island s were not activated 

since fall-out dld not reach the minimum measurable value of 

O':5,milliroentc;ens per hour. In the United States, ()h:~ervn.tions 

d i.scl()sed a ir' act Lv tty SOO t i files suave nnrrnn.l at Hnnford, 

Washington, but thIs value declined quickly. NeIther this 

alilount nor the much lower values measured el!:',ewhere In the 

Unl ted States cunf,t ituted a hea lLh hazard. 

9pera.!= io~ UPSHOT-KNOTHOLF~ 

!~. Fall-out data. The first 8 detonations of Operation 

UPSHOT-hNOTHOI~, the current ~prlng tests at the Nevada Proving 

Ground, have produced slc:nLficantly hi(';her fall-t)Ut than those 

of previous series. These relatively heavy fall-outs resulted 

from t ower shots of hlc;her energy y1eld than those in previuus 

conti.nental tests. (See Part III, Weapons.) 

5. The hl.ghest gamma dOfes in papula ted areO-s were: 
GalTllna dose 

Location Populatlon n weeks-----LifF)time 
(roentgens) 

River~idc Cablns, Nevadn 14 7.0 11.0 

Dunkervllle, Novndv. c>00-300 5.5 8.0 

Lincoln I·line, NevadA 200 3.0 3.13 

I10ckvi 11e, Utah 300 2.1 2.85 

6. These values may be compared VJ:l.th the Commlssi cn's 

stan(lCll~d of 3.9 roentgens for 13 weeks as a maximum permissible 

dose. 
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7. The measured alr and water concentrations were all below 

maximum permIssible Ilmjts. The highest aIr concentration reported 

was 0.17 microcurles per cubic meter at Mesquite, Nevada, as com-

pared with the maximum pe~nissiblc value of 1 microcurie per 

cubtc meter, avel'aged over 24 hOllrs. 'fhe highest water concentrn-

tion , .000087 microcurie3 per cubic centimeter in tho Virginia 

Rlver Irrigcttion Canel, wan well withl.n snfe lLmHs. 

8. The only signj.ficant fall-out reported 1n distant parts 

of the natIon occurred three days after the seventh detonation 

in the 'fray l\lbany, New Yox'k, al'ea durIng heavy precipItation. 

Concentration of radioactivity was 100-200 curies per square 

mile, a dose rate of 1 m1111roenteen per hour, or .315 roentgens 

for 13 weeks. (End of SEC[(ET section.) 

9. 9()l}eGt~(ln of fa l1-oul; . d~.t~ (TJNCLI\S~~ IFIED). During the 

current spring tests specIal al;tention was give n to procedures 

for assembljng, evaluating, and interpreting raIl-out data 

collected by the various test monitorinr; gr-oups. 8peeia 1 steps 

were taken to furnIsh this information promptly to publIc health 

off leers and f~ta te offtc :i.als so that poss lhle questi ons ar'lsinc: 

from erroneoun publlc speculatluns could be answered without 

delay. With the cooperation of the U. S. We~ther Bureau, 

tr3.jectoI·y map:; wer0 prepared to record the actual movement of the 

main portion of fall-out from the detonat i ons. The U. S. Public 

Health SerVice asslsted in tlw impol't;ant work of Interpreting 

the health aspects of fall- out to thp. pllb:J tc. In addition 

scientisl;s at ten Comml~;si(Jni. nstallationf, throughout the country 

were defii.gnated a:, ::tu\,horj tatLve fJOurces to whom local publtc 

health ufficJals could refer for fall-out information. (End of 

UNCLASSIFIED sectton.) 
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detectl.on and measurellient uf the natUl'e and quanttty nf f[111-out 

during test operatlons are c()stl~; in term" (If manpm'ler and 

equipment. To reduce the large r equIrements for highly traIned 

technical personnel ~n the monItoring system the CommiR5iun haG 

developed a type of l'8.dio network whi.ch pr;rmLts the automatic 

transmission of l'adiologLcal and meteorological data without 

the need for pcr[Jonnel Rt l'cmotc locati ons. roy' the current 

tests a prototype nntwurk of three ~;tat ton,; war; conr;t,ructed 

In an earea 10 to 30 m:tles dowmllnd from the tar'get [ll'ea. 

Excell.ent recept10n was ohtained up to 2S miles from the control 

poLnt and on occasion at dj~tances up to 70 miles. These results 

indlriate that with relay statlons it i s pussLble to c over 

dIstnnces ()f 200 to 1)00 miles a3 effectlvely wtth the telcmetering 

fystem UR '.'11th the present mobU.e team meth0d, whIch involve s the 

hazard" of expos:lng persnnnel to f:lll-out. 

sect Lon. ) 

tests fop UPS I10'l'·-KNOTHOLE, o.~~ descr:tbedi n the preced inf':. report , 

provided for 3 months' activity at Nevadu Prov i ng Grounds by some 

1A5 physicians} physic1sts, biologJsts, genetlcints, architects, 

and other spec1al t :',j-s. Baslc dato. from these .'] tlldles arc nuw 

beitl/!. evaluated. 3cme s,ifrnLfj.ca nt re~:lllb; o.lt'eacty determined are: 

u.3t;euctuper:. The typLcal fl';lme hOUrJE; located 
3 ,r)OOre-etfl-;rJril~r\Junrl 7.PT'() waf, ()O to 1)1') percent destroyed 
although the basement area Na~ '. n'.,t r,re::ttly damaged. f\ 
sImilar house at '(,SOO feet was badly damaged but remained 
standing. 

b. S r1..ED~::.!'_f~. E \ rh t rCDA undergrnund "bo.cv.:-yard" she Iters 
Rppear(:d C3iJ81) le lA' w LthRtanding blast over-pressures of 
at least 20 pounds p9r square inch and to prov:tde reasonable 
pr'0tect1on from radiation. 

c. Vehic les. _ Genera 1. damage to the structure and 
mechatlism--ortest veh1.cles was noted. The possible use of 
vehi.clcs as personnel Ahelters js being studied. 
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d. Rlast and d i splacement. The 15 dogs plac ed 1n two 

communal shel.ters T,1nJOl'eet-from ground zero all s urvlved 
the det onatIon and recovered within a few hours. RadIatlon 
and thermal effects on the dogs were found to be negligible. 
Al thOllgh some degree of loca 1 hemorrhage was f ound in 
heart valves and lungs, the most severe of these lesions 
would not have been lethal. Tests with dUmmies simulating 
the human body suggested that the tossing about of occupants 
and objects would have been the greatest hazard in these 
she lters. 

e. BiomedIcal studles. Results of genetic studie3 
us Ing rTypopuTations-;-plant materia Is, and a sma 11 number 
of mice will be determined after a longer period of ex
aminatIon. 

'pro.Ject GABRIEL 

12. The Commjsslon has on several occa s ion s examined the 

general questlon of how many atomic 1tlCapOn0 can be detonated 

w:l.thout hazardouG long-range and ~hort-ranr;c radlation effects 

upon man, animals, and crop~. When the expansI on program was 

conSidered in 1951 it was t entatively concluded that the proposed 

stockpile would not contain a number of weapons approach i ng this 

danger limit. The Rand CorporaUon was f;elected 1n 19')2 to 

examine this conclusiun more thoroughly. To date Rand has 

calculated a preliminary sample c~. tlmate of the range of d18-

tribution of radioact i.ve fall-out which wOllld occur frum a 1- to 

10- kiloton detonation. One Important conr.lderat:l.on Ls the 

rela tlvely large amount of radioactIve debris which may be 

brought down by rajn from lOW-level bomb cl oud s . In some cases 

a more seri ous radiation hn7.ard may be created by weapons of low 

yield then by those of higher yJ.cld, becau~e the radioactive 

bomb cloud produced by the latter 1s carried to higher altitudes 

than are normally reached by weather disturbances. 

13. After the basic principles for one detonation have 

been established, the problem will be to determine possible 

stattRtlcal dIstributions of raln-out resulting from a number 

of bombR detonated in patterns which vary in time and space. A 
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problem of this rnagnltude w111 require Bdd1.tlonn.l ~tudles by 

independent croup~ like Rand. A consultant group to advLse 

the CommlGstun I s staff ha s recently been e s tablished to expedite 

this work and to ensure that all phases of the problem are pr Q-

perly cons 1.df'l'ed. (End of SECRET sectLon.) 

Research Activities 

(UNCLA3;) IFIED) 

1.'1·. Since July 19~);'~ the Commt ssi. on has renewed ? 40 projects 

and approved 78 new contracts for research in cancer, medtc1.ne, 

biology, and biophys1cn 1.n unIver s itie s , ho sp ital s , and private 

lab oratories throu~hout the natl.on. The greater part, about 

two-th1r'ds, of the Cornrnl.ssJon'~.; reGearch in bi o logy and med ici.ne 

Is conducted at about a d o~e n ARC instal lations. Newest of these 

l~; the ~)?1-bed Argonne Cancel' RCSeCl.l'ch Hosp lta], dedicilted in 

t'larch 1953 . 

Effects of Radiati on 

15 . The Commission support3 n number of projects de st gned 

to study the effects of recti .ation on animal ~ . Data obtaLned are 

useful in c1cterrrdnJng the probflble effects uf rn.dlatlon on 

hllman~; . (End of UNCLAS2IFIED section.) 

radlatJ.on al'e s uch that In the ab~:ence of o ther typef; of l.njury 

men and animals can exercisp the Ir normal faculties for some 

perIod after recelvln~ what conntJtutes mAny tl.mcs a lethal dose. 

Because of Impllcations for both offenslve and defensive tacticn, 

the Alr Force Is especi ally interested 1n determinIng how long 

and to what extent men could retatn their normal abilltj~s after 

rece:tvlnc: a masBlve dOf,C from atomlc projectiles at altltucle:s 
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of 40,000 feet or l1ic;11e1'. 'I'o determine thesE' Ilmlts the Los 

Alamos Sci.entific Laboratory has Jrradinted rats, mice, and 

monkeys w Lth a barium lanthanum source of 10,000 to 30, 000 curies. 

In one experiment monkeys temporarily lost coordlnal;ion and 

became nauseRted followinc; expoRure. Eventually, but after 

different :l.n teJ'va Is, a 11 refused to perform complete ly certa in 

learned tasks. The expcr1ments showed that the Incapacltatln~ 

dose lies between 10,000 and 30,000 roetgcns. There is no 

sl.gnificant change 1n t.he relative biologic'll effectiveness of 

~amma rays when dose rates arc varied from C,OOG to 9,000 

roentgens per minute. (End of CONFIDENTIAL scction.) 

11. MaSDachu~etts Genel~l Huspital in Boston is developing 

instruments and technIques to aiel tn the extel'nnl 10ca11z3.tion 

of brain tumors. Radioac t tva 1 sotopes admJnLs tered Lntra venous ly 

to an:lmals i.n wh1ch tlUTIors have lJcen induced concentrate In can-

cerous and normal tisf.ues 1n varyl.ng ratios. II sltCht1y higher 

concentration In the tumor maDS enables theinvest:tgators by 

coincIdence countIng wIth newly dcveloped Ln,;trumE'nts to locate 

the tumOl' 1I1(18S wj thin the 11P.ad. 

1[;' 'fhe Northwester'n University Medical Schuol 1n Chicago 

han been developing applications of tonJzlnc rndl.atlnn In the 

pos"lble treatment of bratn tumurs. ;,m(111 pJec~r, of l~elfoam 

tmpre~nated wtth radioActlv0 colloldal gold or chromic pho~phate 

Vlere :Implanted I.n the brilln t I:.:;sue~; (Ie ~)o lil'al.thy adult cats. 

II smFlll zone of deild l' s"ue ;,\)on !",urI'ouncled the site of Lmplanta-

tlon. However, later examination dtr;cloned that the dead tissue 

wa;:; replaced by l'egenerating tlf,r.ue. The c xpcrLments sugger.t i'l 

pos8ible therapcut:tc appl1.cation of radioactIve gold or chI'omlc 
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phosphat e to ensure the complete eradica t i on of disease d tissue 

f o llowin g surgery. 

Somatic Mutation S t udies 

19. A number of agricultural e xpe r iment stations in the 

easte ITI s tate s have s ent tree s and shrubs t o Br ookhaven Nati onal 

Laboratory for pla nting in the experimenta l field s urrounding a 

cobalt 60 s ource . Trees or f;\1l'ub s rangi.n g fr om seedlings t o 

mature flowering plants have been set out In the field at various 

di s tances from the c;amma source. ['~L1tatj on~ Inducecl by radi o -

activl ty may be expected to appeal' in buds of tre P, G or plant s 

of any age. h'lter, cutt i ngs can be tran"fe r'l'e cl as f\cl on~: to 

other n onirradtateo plant !', at the home Clgricultural "tatlons. 

~1lltatlon s s-tmJ.larly induced 1.n seeds may become eVident after a 

much longer period o f gJ'ol'lth and testJng. It is hope d that the 

project will result In new and valuable varie ties of trees and 

plants which can be made available to the public. 

AI'r,onne Cancer Research Hospltal 

20. The recently completed Argonne Cancer Research Hosp i tal 

operated under contract by the Univer,,-tty of Chicago was formally 

dedicated on March 14, 1953. The building, constructed and 

equipped at a cost of $4,200,000, was ready for occupancy in 

Dpcember 1952. Thp 50-bed hospital is the larg~st faclilty ever 

built speclfically for the ~ tudy and appllcation of atomic energy 

in thn study, dlac;nosi. s , and trea.tment (jf cancer. 

21. Complete lab oratory f<lc:tlaJos, s upplemented by a 

vo.riety of ra(11at1. on f,Q UrCes avaIlable jn the Chjcago area, will 

be used f or both research and cllnical studJ e s 1n the diagnos 1s 

and treatment of experimental cancers and Whole-body radiation 

injury. racillties of the hospital will he empl oyed by the ~~arfs 
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of Argonne National Laboratory and its 32 participating unlver-

s.lt.Jen and research institutions in the Midwest. 

~nlwetok Biological Labo~atory 

22 . 'l'he CommlssJ.on is consJdering the establishment of a 

small biological station at Enl\'letok which would continue the 

work heretofore conducted by the Uni ver::', I ty of vJashlngton in 

measuring the uptake of fission products by plant.s, flsh, and 

other marJne animals in the Pacific. The facIlitIes would be 

made available to other Government agencles and to a few univer-

slty biologists. Construct.ion and maintenance co~ts for a small 

laboratory accommodntlng elght bloloc:1sts would be held to a 

minimum by using exj sting facillt.les. (End <.If UNCLASSIFIED 

sectton. ) 

23 . When the U. S. PubIlc Health Service conducted a 

survey of some 60 uranium mlnes on the Colorado Plateau in 1950, 

it was found that cnncentratlons of radon and its radioactive 

products in the mine atmospheres were far higher than recommended 

standards. Under an agreement with the Commtssion, the Publle 

Health Service in the summer of 1952 surveyed 157 mines, repre-

senting about 90 percent of those DperatIng on the Plateau. Re -

suIts showed t.hat In 70 percent of these mines employing 84 

percent of the miners atmospherL8 concentrations of radioactive 

productn of radon were hiGher than the JOO-mlcrocurles-per-l:lter 

standard adopted by thn Publlc Health ;:.epvtce. In 19'53 investiga-

tions will he conti.nued to find effective methods for reducing 

th.i.3 concentration. (End of RES'f'RrCw'B--sectlon.) 
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