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FOREWORD 

A Supplement to the Medical Program Volume ot the Manhattan District 

History,_ referring to the period trom. 1 July 1946 to 31 December 1946, 

has been ibol med in front ot the original history in this volume. 

In bringing this _portion ot the history up to date, there have been 

added two mw Sections to the volume, covering the aoti'Vi.ties or the 

Medical Section in investigating the bombings of Hiroshima and Nagasaki 

and "Operations Crossroads•. 

The numbering and subjects tor the Sections ot this Supple:metit 

oonf'orm with those of the basio history, with the words "Supplemetit To" 

preceding each of the section numbers. The main paragraph numbers are 
. . 

in accordance with those ot the original history and are preceded by the 

( _ letter "S" with the exception ot the nain paragraphs in.Sections 7 and a. 

Subparagraphs,_ insofar as praotioable., are designated in the sequence 

presezxt;ed b;r the original history. 

The information covered by this Supplement; has not been i:noluded 

in the Summary ot the Volume • .. 

jXCLllD£tl FROM lUTOM.ITIC R£GRAntHI 
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SUPPLEMENT TO SECTION 2 - HAZARDS OF OPERATION 

There was no change in status in this section .from. that shown in 

the basic history, except that the following paragraphs haft been added 

to the Seotionr 

S2-8., Hazards Due to Sf!cial Materials. - For brevity lt is prefer

able to discuss the potential toxicity ot special materials by first in-

dioating the type ot study to be carried out, tollowad by the presentation 

of these materials on which studies ha.Te been neoessaey. 

a. Determination ot the Toxioitz:• - An actual determim.tion 

ot the toxicity ot a substance must be made iJ:Jd.ioating how poisonous 

it may be in both aoute and ohronio exposure.. In this ay the tono 

levels may be avoided in laboratory and plant environments. 

(1) The :mode of entrance into tbs body by ingestion, 

inhalation and skin absorption must be studied as different nanifeat-

atiom and degr,es ot toxioity that nay be produced by eaoh route em.

ployed .. 

(2) J. careful analysis must be -.de as to the character 

·. ot the biological changes with the production ot pb;raiologioal, hiato

pathologioal and biochemical e"tidenoea ot damage imwred. 

(3) The nature ot these injuries and the :mechanism by 

· which they occur must likewise be studied inasmuch as this afford.a 

intormation as to the neoessaey protection and indicated therapy after 

exposure. 

b. PreTenta~iTe lhasures. 

(1) EfteotiTeness. - The etteotivenesa ot physioal 

methods tor the ram.oval ot buardoua dusts, reduction in akin oontaot 
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and prevention ot irigestion must be measured, and methods tor accurate 

determination ot such hazards muat be developed and used. The use ot 

certain chemicals, ointme:ats, and the lilm as proteotiw measures DIWlt 

be studied u to their etticienoy. 

(2) Therapeutic Jleasures. - Appropriate inwstigation 

ot therapeutic measures to be used in the treatment ot both acute and 

chronic poisoning states should they occur in industrial exposure must 

be made. 

Completion ot all phases ot the above program on a variety 

ot substances provided complete.intormation as to the mdical aspeots 

necessary to be considered in protection ot the worbr, prewnt;ion ot 

injury and treatment ot injury should it oocur. 

o. Substances. - Substances on which studies ot this type are 

necessary ares 

( 1) Uranium. and its compounds. 

a. Uranium. metal and its chemical compounds, oxide, 

nitrate, chloride, bromide, tetra and he.mf'luoride, sodium. and amnoniua 

sulfates. 

b. Uranium. chain ot heavy metals. 

Uranium. X1 

Uranium X2 

Radium 

Polonium 
I 

c. Fission products ot clea:vage ot U-235 and plutonium. 

d. Artificial isotopes ot uranium - 232, 234,.,..eto. 
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(2) Thorium. and its chain .. 

(3) Plutonium.. 

(4) Special 4ccasao~y Materials. 

a. Fluorocarbons c • Berylli'tlllt. 

b. nuorine d. others 

' S2-9. Production B'a&ards. - !he results ot studies a.de on the 

materials discussed abo,,. are applied tor the pre'V911tion and control 

of iDdustrial basarda arising in the large manutaoturing areas where 

these materials are used in large amounts. 

a. The Electr0111aptio and .Dittuaio11 Jllllthods. - IJ1 the 

Eleotromagnatic and Diftusion Methods tor the isolation ot uranium. 235 

the major ~ards are from. the uranium compound.a, the concentration ot 

( .. · uranium. n and X2, and the apeoial accessory materials and bl""'produots 

formed in the process "Ot manutaoture. 

b. Pile Jlethod. - IJ1 the graphite pile where plutonium. (239) 

i• produo~ on a large aoale, the hazards are f'rom. the alpha, beta 

and gamma rays, neutrona,, the plutom'tlllt.metal and its oompounda, the 

w.rioua radioaotiw fission produots resulting trom. the pile operation. 

o. Isolation ot Polonium. - The chemioal isolation ot 

polonium. f'ollowing its toration in the pile imorporates hasards troa 

alpha radiation following absorption into the body. 

d. Medical Aspects ot Plant Pro~. - Stuq ot the medical 

aspeota ot plant prograa aside trom. the determination ot the etteot 

ot radiation and ohemioal toxicity, include additional intornation ob

tained from plant inwatigations as f'rom.s 
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(1) Clinical surve7 ot all exposed peraonnel .. 

( 2) Jfoni torlng ot hazard• b7 special inatruments am 

method•• 

(3) . Survey• ot new type• ot graphite piles and pro-

duotion equipDBnt. 

82-10. Hazards ot Atomio catastrophe bl Produotioil .Area!'• 

a. Immediate Etteots. 

(1) Radiation. - !'he radiation ooourrt.nc at the time ot 

the explosion. ooupled with blaat and beat o&wt•• 

biological etteote 'llb.ioh ma.7 ditter from. those oo-

ourring tollowing other aoute known etteots trom 

gamma and neutron radiation.. and demand stud7. 

(2) Blast. - '.l'he blast ot atomic explosion is. so in-

te:nse that it ma7 have totall7 ditf'erent types ot 

shook waves and .recoil waves with other unique 

biologioal et.teats. !hese all should be investigated. 

(3) Beat. - !he intense bu.ma.from. actinic type ot -
radiation have mt been. studied. !hi• al•o include• 

tha combination etteot ot all three items bl this 

groups: bla•t. radiation am heat. 

b. Delayed Etteots. 

fl) .Proteotiw De'l'ioea. - A atud7 ot method• ot pr~
teotion again.st the radioa.otivit7 depoa.t.ted at the 

time ot blast is neoeaaar7. 

(2) Deoon.tamination. - Jletboda ot decontamination ot 

\ soil lllWJt be worlced out tor oleaniDg up aoti ve areas. 

. 
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(3) Investigative Equipn.ent. - Special equipment muat 

be ~eveloped and tested tor uae in iDTestigatiDg 

bombed areas. 

(4) Stud1 ot casualt1 Etteots. - Field stud1 ot fission 

(6) 

cloud•• possible injU1"7 to 1111.ter auppl1. soil and , 

topographical features and· human damage bl popu-

lation surveY' are necessary. 

Study ot Treatment. - A study ot the treatment of all 

1.mmediate ettects auoh as radiation. heat and blast 

- should be mde. 

; :· ..... ; .. '" 

o. catastrophe Information. - Preparation of pertinent into~ 

ation in proper torm. tor use b1 oatastrophe units in production areas 

( should be studied. 

S2-ll. Research Program. 1946 - 1941. - llith the termination ot a 

large number ot ~esearoh problem• the obange• in the research allott-

ments and a shitting of personnel back to· their peaoetime jobs it was 

also neceasary tor the directors ot the w.riows J1Sdical projects to 

shape up new research programs to meet all ot these oonditiom. ID 

addition. new probl8l118 requiring investigation tollo119d moditioation 

ot the research and production programs and it ._. deemed :neoessar1 

to set up additional programs to speed the work. (beryllilllll and thorium 

toxioit1 being two ot the uajor items). For oODTeDienoe. and cl.arit1 

it seems wise to list all the programs gi"f'ing specitio experiments bl 

title. At this time no result• can. be giwn U....uoh as wry tew 

problems ha 'V9 been under investigation sutticientl1 long to produce 

\_ positive reaul ts. 1'his program. was approTed b7 the Jledioal Conmi ttee 
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ob. Deoember and oan be listed as that reoommend.ed to the .I.EC tor 

oontinuation. 

s2-12. 

.. 

f{ies ot Research Conduoted, and Installations Co:aduoting 
s R8searoh Within the DiStrlot. 

a. .Argonne National Laboratories {University ot Chicago) 

(1) General physiologioal picture ot aoute a:ad ohronio 

radiation. 

(2) Radiation etteot on blood olotting, lymphooyte 

distribution and spread ot inteotion. 

(3) Toxic etteots ot external radiation and absorbed 

radioactivity. 

( 4) Response ot blood oells to vario\18 types ot 

radiation. 

(5) Chronic etteota ot radiation and radioaotive 

materials in animals. 

(6) li>de of aotion ot radiation in oaroinogenesis. 

(7) Chemioal and physiological basis ~ radiation 

etteots. 

(8) Metabolism ot radioactive elements. 

(9) Inatrument sta:adardi&ation, design, eto. 

b. Radiation and Radiology Seot~on (UniTersity ot Roohester) 

(1) Instrument design, measurement staniardi&ation, 

industrial monitoring. 

(2) Biologioal etteot ot traoer emowit• ot poloni~ 

radium. and urani'L111l in human and animal aubjeots • 

Application ot traoer e~eriments to serYe other 

part• ot the projeot. 
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(3) 

( 4) 

Phyaiologioal etteota ot exposure to aoute and • 

ohronio radiations including radio isotope•1 

search tor therapeutic :methods ot value. 

De-99lopment ot possible ohemioal technique or 

method• ot detection ot radiation damage and the 

meohlUllia:m. by whioh auoh etteota are produced. 

(5) By means ot apeotrosoopio methods to study dis-

tribution ot uranium and other heavy :metals ot 

importance in anilllal tisaue1 search tor poaaible 

clues as to the method ot bony deposition ot radio-

active materials. 

( 6) Study ot the time intensity factor in radiation 

and development of method.a ot produoi:ag inatan-

taneous exposure to radiation (A bomb etteot). 

( 7) Study of the metaboliaa ot plutonium. polonium. 

radium. eto., in human subject. 

o. Pharmacology Section (UniT1tr11ity ot Rooheater) 

(1) Study ot the inhalation toxicity ot various uranilD• 

beryllium. and thorium oompounds. Studies in the 

:m.eohanism. of production ot inhalation toxicity. 

( 2) By ohemioal technique• studies ot the meohanism 

ot uranium fixation in bones,, uranium complex tuno-

tion, methods ot exoretion ot uranium.. 

(3) !o:xioity ot uranium, beryllium and thorium. oom-

pounds by ingestion. 

(4) Pathological etfeota ~ uramum., beryllium and 
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thorium. poisoning and. mechanism by llhich produced. 

( S) Physiological etteots ot urania., beryllia. and 

thorium poisoning. 

d. Experimental Surprz (University of Rooheater) 

(1) Clinical, hematological and. pathological ettects 

(2) 

(S) 

(4) 

(5) 

ot aoute lethal radiation. 

Jlethods ot bone marrow transplantation. 

Studies in bone marrow reserve and rad.ia tion etteot. 

!iasue oulture atudiea related to bone marrow 

production. 

Etteot ot tolio acid am rutin on marrow re-

generation. 

( 6) Studies in metabolism ot iodine by tbJroid ( 15%). 

' •• !1f!r1mental Hematologz. (Uniwrsity ot Rochester) 

(1) Compara'f;ive study of blood histamine and hemato-

logical effects in oella. 

(2) Studies on life cyole of blood platelets. 

(3) Studies on life cycle of WBC leukocytes. 

(4) studies on marrow reserves atter radiation. 

(5) Evaluation of coagulation defeats tollmring 

irradiation. 

t. Genetics (University of Rochester) 

(1) Co.atinuation or studies ot effect ot. chronio 

radiation on mice. 

( 2) Continuation of studies on efteot ot aoute and 

i ohronio radiation (X-ray) on Drosophilia. 
\. 
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g. University ot California. 

(1) Studies ot the matabolism ot plutonium., uranium. 

and fission products in rats and man. 

(2) Fission prod'l.llt tracer studies. 

( 3) Metabolism. ot radium. actinium., amerioima and 

curium in animals and mn. 

(4) Studies (pilot) on possibly hazardous artificially 

induced radioactive elements, i.e. chrcmium, Dickel, 

eto. 

( 5) Beryllium. tracer studies• 

(6) Treatment ot plutonium poisoning. 

(7) Behavior ot fission products in soils. 

(8) Biological etteots ot tission recoils. 

(9) Search tor other U compounds which 11111 localize 

in organs other than liver and spleen (15%). 

(10) Biological effect ot disintegration produots ot 

boron and lithium. ot the neutron irradiation (15%) •. 

(11) Study 0,t element 85 in th• thyroid (15%). 

(12) Training ot Crossroads personnel. 

(13) Studies in whole body radiation ot hlDAD subjects. 

(14) Studies on metabolism. ot radioactive iodine in 

anina.ls and man. 

h. Columbia Univerait7. 

(1) Studies on the measurement ot taat neutrons tor 

biologioal dosage. 

(2) Denlopment ot a method ot measuring neutron doae 

by ohemioal means. 
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(3) Measurement of radioaotive isotopes tor biological 

and medical application. 

(4) Correlation ot tissue doses and biological ettecta 

(5) 

prodU)ed b7 external irradiation and b7 radioactive 

isotope• internally administered. 

Exploratory biological experi.Junta to extend wae ot ,, 
radio-aoti ve 1a otopea as tracers on therapeu:tio 

agents (15%). 

( 6) Studies of the tundamental biological aotion of 

~ ionising radiation. 

( 

• 

( T) Measurement ot the radiation ot radioaoti ve 

isotopes to provide data tor the protection of 

personnel and films in transit. 

1. tJniversit7 of Washin;:ton (Seattle) 

(l) .Acute and chronic et.feet• ot external radiation 

on fishes. 

(2) Breeding studies on saliD.on following radiation. 

(3) Studies on the etteota ot H.antord ettluent on 

salmon and trout. 

( 4) Ef'teot ot internalfy depoe ited radioaoti w mater-

ials on fishes. 

(5) Field studies on the effect of possible Hanford 

pollution on ti.sh lite ot the Columbia River. 

(6) Plankton experiments - etteot ot radit.tion on 

higher torm.e (new). 

(T) Feeding experiment on deposited radioactive 

materials (new) .. 
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j. Monaanto Chemical Corporation (Clinton LaboratoriH) 

United States Public Health Servioe. 

(1) 

(2) 

(S) 

(4) 

(5) 

Continuation ot atuiies on the biologioal etteot 

ot alow. taat and thermal neutrons on rata an:l mioe. 

Continuation of. studies on the oomparati ve bio

logical etteot ot penetrating radiation. 

1he ettect ot internally deposited plutonium on 

bone healing. 

Cytological program on the biologioal etteot ot 

radiation on simple cell• and tiasue. 

Instrumentation and techniques or radiation 

monitoring. 

k. Monsanto Chemical Co. (Dayton) !Tew program being organized.-· 

(1) Biological etteota following chronic exposure ot 

if;~ animals to polonium. by inhalation and parenteral 

administration • 

. (2) Correlation between chronic exposure ot worker• 

and poloniua excretion rate. 

(S) Mechanism or action ot polonium. toxicity. 

(4) Developnent ot special health pbysioa technique 

tor speoitio use in poloniua puritioation. 

1. Loa .Alamos. 

(1) Fundamental studies on the etteot ot aoute 

radiation exposure. 

(2) Treatment ot aoute radiation disease. 
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( 3) Jlethod• ot d.eteoting early radiation changes • 
• 

( 4) Jleta.bolism of plutonium.. U-235 and other radio-

aotive material•. 

(5) Deteotion of aooum.ul&ted plutonium. in the lunge. 

(6) Bioohemioal atudi•• ot nuoleoproteins and the 

etteot ot radiation on the tundamental phJ8iology 

ot the oell. 

(7) Detailed atucty of abaorption ot plutoniUlll tram. 

oon.te•~ nated wound.a• 

( 8) Any speoial problema arla ing from. JDBdioal l:a1arda 

peculiar to thi• project. 

m. Weatern Reserve Uni veraitz. 

(1) Investigation ot the toxio etteots of thorium. 

and its isotopes. 

(2) Comparative studies on the biologioal etfeot ot 

external radiation and from internally deposited 

radioaotive ma'eriala. 

(3) Use ot radioaotive isotopes in tumamental bio-

logioal reaearoh. 

, 

.. · .. 
"s2.12 

I , 

" ' 

. ' 
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SUPPLEMENT TO SECTION 3 - INDUSTRIAL MEDICINE 

ss-1. '!'here was no change in status in this paragraph f'rom that 

shown in hasio history. 

S3-2. There was no ohange in status in this paragraph trom that 

shown in basio hiatoeyM 

S3-3. Th.ere was no change in status in this paragraph f'rom that 

shown in basio history. 

S3-4. There -.s no change in statua in this paragraph from that 

shown in basic hi~tory., 

ss-5.. There was no change in status in this paragraph tram that · 

shown in basic hiatory. 

S3-6. Organization. - The research branch of' the Medical Division 
... . .. ·-----·-· 

has continued under the supervision ot lfajor J. w. Rowland working 

closely with the Advisory Group ur.de~ Col. s. L. Warren (.now Dr. s. L. 

Warren) following his return from Operations Crossroads where he acted 

as Chiet ot the Radiological Satety Seotion. Lt. R. v. Randall replaced 

Capt. D •. Goldring,. AUS who -.s discharged in July 1946. Several ohangea 

have occurred involving changes in directorship ot the Research Groups, 

ho119ver. In July 1946 Dr. A. JI. Bruea succeeded Dr. L. Jacobson aa 

head of' the Jledical Group of' the newly formed Argonne National Laboratory 

which supplanted the previous Jletallurgical Group ot the University ot 

Chicago. Dr. Paul Renshaw acted as head ot the Clinton Laboratory Jled.1-

~al Group ur.der the Monsanto Chemical Company tor a short time, until 

an agreement was mde between the United States Publio Heaith Serrioe 

and the Monsanto Group in October 1946. Stating that Dr. A. Bollandaer 

"83.1 



. tJ ...... ~ 

was appointed direotor and Dr. Henshaw placed in obarge ot the radiation 

studies already being investigated. With the ohange iJ?- supervision. a 

detini te moditioation ot program at the Clinton Laboratories 1• talc1ng 

place. Bew medioal reeearoh programs han been instituted. at the llon-

eanto Chemioal Campany- at Dayton under ti. direction ot Dr. Joseph 

S"firbel7 and at the Western Reserve Uni wreitJr at Clewland under Dr. 

H. L. Friedell. 'l'he Dayton program relates to further inveetigatioDS 

ot the po~onium problem. 1'he Western. Resern program is investigating 

thorium toxioit7 and oertain special aepeot• 011 the fundamental mture 
' 

ot biologioal aotion ot radiation.. lletr contracts haw been approved 

tor workers at the University ot C&litornia at Berkeley. Dr. R.s. Stone. 

formerly medioal supervisor ot the Jletallurgioal Project, has assumed 

( direotorehip ot the program on whole body- radiation in human and biolog

ical etfeot of radioaotiw iodine. Dr. John H. Lawrenoe is work~ng on 

certain fundamental aspeot• ot radio isotope reeearoh. Dr. Lauren 

Donaldson ot the Uni nrei ty ot lJaehington ha• expanded hie program. to 

meet oertain findings pertinent to tm project welfare and re-emphasi&ed 

as a result ot the Croes Roads Operation. Ri• program. now i:noludes 

experiments both at the Hantord EngineeA.ng Worka Projeot and at the 

Seattle Laboratories ot' the Univereity of Washington. Finally• two 

new programs have been submitted by the Univereity of Virginia under 

Dr. Alfred Cbanutin epeoiali&ing in protein ohem.istry, and by the 

University- ot fenne••e• under Dr. Henry Wills •peoiali&ing in kid.my 

J>)lyaiology. Both of these were apprond by the :medioal advi•ory 

oommittee in Deoember 1946 but haw not as yet been given formal 

approval ot the Dietriot Engineer • 
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S3-7. Uranium. Procesaing and Special CJiemicala. - '1'here 11as no 

change in status in thia paragraph from. that shown in b&sio history .. 

ss-s. Prooes1 Re1earoh. - '1'here was no ohange in status in thia 

paragraph troa tba t s bown in basic history. 

83-9. Proa.11 Bquient. - There was no change in status in this 

paragraph from. that shown in basic histor,y .. 

S3-lO. Gas Diffusion and 1'hermal Diff'ulion Processes. - There was 

no change in status in this para.graph from. that shown in basic history. 

SS-11. Eleotromagn.etio Prooesa. - 1'bere WU no change in atatu in 

this paragraph trc:a that aho11n in basic hietor7 .. 

83-12. The Pile PrOoeas. - There was no change iu status in thia 

paragraph from. that shown in basic hiator7. 
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SUPPLFJIENT TO SECTION 4 - CLINICAL MEDICINE ilD DENTISTRY 

S4-l. Gemral. - There was no change in status in this paragraph 

from that shown in basic history. 

S4-2.. Clinical· Medicine &: .Dentistry at Oak Ridge. - There was no 

change in status in subpa.ragraphs a(l), a(2), a(3), from that shown in 

the basic history. 

( 4) Prepayment Plan tor Medical Care. 

(a) Modification to Prepayment Plan. - On 1 August 

1946 the Oak Ridge Health Association ceased to f'unotion as the carrier 

tor the prepayment plan covering hospital expenses. On 1 August 1946 

the Provident Lite Insurance Co. ot Chattanooga, Tennessee, became the 

carrier tor the group insurance plan. 1'he Qak Ridge Health Association 

continued as a non-pr~f'it organisation but acting as agent tor.the Pr.o

Vide:at Lite and Aooident Insurance Company-. 

(b) Cost to Subscriber. - '1'he premium tor individual 

subscribers wa.1 reduced to $1.75 per month. The cl:arge ot $4.00 per 

month f'or a family membership remained unchanged. 

• (c) Hospital Benefits. - The subscriber beoame en-

titled to reimbursement of' expenses f'or servioes rendered to member• 

of' the subscribers family as bed patients in amounts equal to ~he awns 

allowed to the subscriber. The subscriber became entitled to physicians 

tees for medioal at~endance in non-operative cases at a rate of' $3.00 

per day tor the dttration of' th~ subsoribera hospitalisation. 

(5) Elllergency Disaster Program. - !here was no change in 

status in this subparagraph from that shown in basio history. 

r . ... , 
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a(6) Organization. - Army Medical Corps physicians 

assigned to duty at the Oak Ridge Hospital continued to be released 

trom. military service aooording to policies ot the Surgeon. General•• 

Ottioe. Kost ot these lledical ot'ticers, upon. termination ot their 

military service .. remained on. the statt ot the Oak Ridge Hospital am. 

continued Medical praotioe as civilian. phyaioiane .. with the result 

that neither the total number of' practicing physicians nor the service 

ot an individual physician to the residents ot Oak Ridge was appreciably 

atteoted • 

.,7) Statistic•. - Statistics tram 1 July 1946 to 31 

December 1946 inclusive. 
Hospital 

1946 Doctors• Nurses Atten.dants Orderlies Out patient•• Patient Dal! 
)( c ! 

July 9 18 27 121 39 19 2820 6740 

Aug 9 19 28 113 43 18 2976 6809 

Sept :'9 19 28 115 45' 19 2212 5875 

Oct ;; 22 28 115 45 19 1048 0068 

lfoT 6 22 28 120 46 18 781 6725 

Dec 4 24 28 117 46 19 525 6126 . \ 

•• - Mili ts.ry 

C - Civilian. 

1' - Total 

••Represents only patients attended by Arm:y Medical Corps. 

b. The Dental Program. - There was .no change in status in 

thi1 paragraph trom. that shown in the basic history. 
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c>. Public Health Program. - On 22 July 1946 Dr. Charles 

H. Benning was appointed director ot Public Health on the same date 

Kr. Leon s. Blanke:nship assumed the position ot Chiet ot Public Health 

Engineeri.ng. 

d. Vater11!17 Service. - 1'here was no change in statas 

in this paragraph trs that shown in basic history .. 

e. The Coat. - 1'he a:pense entailed in operation ot the 

medical am allied facilities at Oa.lc Ridge from 1 July 1946 to 31 Decem.-

bar 1946 is indicated belows 

Medicine 

Operating ex.pe:nses 

Operating revenm 

Operating deficit 

Dentistry 

Public Health 

Operating expenses 

Veterinary Service 

Operating ex.pe118e8 

383.001 

$219,073 

$4,930 

5,812 

1'otal ?let operating coat ot Clinical Kedioiner 

Dentistry, Public Health and Veteri1'l111"7 Service 

at Oak Ridge trom l July 1946 to 31 Deoam.bar 1946 inolusi'f'e. 

t343,795 

•Represents coat ot supplies and salaries ot CiTilian 

persomiel em.ployed in the Jlilitary Dental Cl1nic. 

' 
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S4-3. Clinical Medicine & Dentistry at Hanford Engineer WorJc;9.• 

a. Construction Phase. - There wa.a no change in statue 

in this subparagraph from th.at ·shown in basic history • . 
b. Operatiolia Phase. - 1'here waa no change in status in 

aubparagraphs b(l), b(l)(a), b(l)(b), b(l)(o), b(l)(d) frOlll tlat shown 

in basic hi•tory. 

(e) Statiatioa. - Frca 1 Jul~ 1946 to l Janual'J' 

1947, the Medical Operating statistics ot the Kadleo Hospital, Richland, 

Washington, were aa tollowar 

Hospital 
Orderlies. Ou-t-patient Patient fotal 

1946 Dootora• ?lursea• Aides, etc. Treatment Disf!D8aJ7 Pofulation 

July 18 93 38 3421 1565 12'137 

Aug 18 94 35 4846 2010 12631 

Sept 15 94 36 3594 1831 12737 

Oot 17 91 36 3437 2031 13253 

HO'V 18 93 36 3749 1897 13567 

Deo 19 92 38 38:59 2211 13396 

* Numbers include personnel employed in industrial medicine. 

(2) Dental Program.. - The tollori.ng table presents the 

Dental Clinic Statiatios tor the period 1 July 1946 until 1 Januar.r 1947s 

1946 Dentists llum.ber ot Dental .Pa.tienta 

July 5 1360 

Aug 5 1483 

Sept 5 1186 

Oot s 1090 

Hov 8 1136 

Deo 8 1218 
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(3) Publio Health Program. - There w.s no ohange in 

status in this subparagraph troa that shown in basio history. 

(4) Dnergenoy Disaster Program. - 1'here was no ob.ange 

in status in thi• subparagraph trma that shown in basio history .. 

(5) The Coat. - Following is an eatinate ot the oost 

ot providing Kedioal and related taoilities and oare tor Riohland Village 

trma 1 Jul7 1948 1Dltil 1 January 1941t 

Permanent lfedioal Faoilities 
additional Construotion JJone 

Operating Coat $331,676.97 

Revenue 225,755.11 

Total Bet Kedioal Coat $105,921.86 

o. Breakdown ot Operating lledioal Costs and Revenue. 

Dental Dept. 

Utilities 
Heat, water. 
Eleotrioity, eto. 

Publio Health 

Medical & Hospital 
Expense 

Total 
• 

Gross 
Expense 

$23,677.72 

14,086.84 

16,063.30 

21,096.89 

256,752.22 

$331,676.97 

lion 
Industrial 
Revenue 

$25, 765.68 

24,612.73 

115,316.10 

$225,755~11 

liet - / 

• 2,087.96 

10,525.89 

21,096.89 
81,375.52_ 

$89,858.56 
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detection, and solvent detection. 

3. Industrial Jiedicine. - The Division of Industrial Medicine 

of the District .Medical Section was forned to aid Manhattan District 

contractors in establishing programs of industrial hygiene appropriate 

for the peculiar hazards encountered. The scope of activities varied, 

depending upon type of ·process used and types of hazards present. ·An 

industrial hygiene laboratory was instituted at the University of 

. c 
Rochester to perfor.m. special and wiusua.l ana.lysJs necessary to control 

the various occupational hazards. Close liaison was .maintained with 

other health-physics groups such as Metallurgical laboratory at the 

University of Chicago, Clinton Laboratories, etc.; and also with the 

New York Safety Committee, a co.amittee formed by engineers of the 

Kellex Corporation assisted by a .Cledica.l officer from the Industrial 

Division. The Industrial Medical Division was originally under the 

supervision of Lt. Col. H. L. Friedel! but in May 1943 this responsi

bi.;l.ity was transferred to .Major John i. Ferry. 

Uranium processing and its hazards were ~oocerns of the 

Industrial Medical Division. Uranium. was extracted from the crude 

ore and worked into various compounds such as black oxide, brown 

oxide, green salt (UF4), hexafluoride (UF6), and uraiium mtal.. 

Process hazards, such aa radiation eJCposure and chemical burns, were 

minimized by normB..l industrial safe practices or, where necessary, by 

special methods or protective devices. Inspectioaa were made as !re-

quentl.y as necessa.ey to insure the safety. or the employees at the various 

c0ntrc..ctors 1 plants • 

. . 



SUPPLmmlT TO SECTIOI 5 - BIOLOGIC ilD HEALTH PHYSICS RESEARCH 

ss-1. General. 

a. J.oti'ri.tiea ot the lledioal Researoh Group .. - During the 

Jo"ocrrY' • 
period from 1 July 1946 to l ~ 1947,, the aoti'ri.tiea ot the J(edioal ---Researoh Groups ot the Jlan.battan Diatriot inoluded the toll<nlingt; 

(1) Termination ot the researoh problems ot the period 

1942-1946 .. 

(2) WM.ting ot final report• and obapter• tor the mecii-

oal volumes ot the Jlanha.ttan Projeot reohnioal Series. 

(3) Reorganization ot the research projeots inman;y 

inltanoes under new research directors• and the setting up ot new lro-

grams direotly applicable to the peaoe-ti:me applioation ot atomic energy. 

b. Aid in the Correlation ot the Research Program.• - fo 

aid in the oTerall correlation ot the reaearoh program.., an•: interim. 

medical advisory oomittee under the direotion ot Dr~ s. L. Warren 

(formerly Col. s. L. Warren) was set up at the request ot the Diatriot 

Engineer. J.otion ot this committee to•rd. the shaping ot present policy 

and program. as well as future reoo:mmend.&tiona are disouased in greater 

detail in Paragraph 2-6 and 2-7 .. 

c. Report ot Past A.cti'ri.ties. - Ii.A mentioned above., a veey 

•jor effort during this period was in the teraination·ot research pro-

blama and the writing ot reports, both as timl reports am portions ot 

the Manhattan Project Technical Series soon to be released. In a program. 

ot auoh a •i•e• eTen the aUDlll&rised aooounta are ol suoh m&grdtud• that 

it becomes im.possible to smmari&e th• ill &Jl1' brenty. During tb.18 

,. 
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11.x-month period the researoh branoh of the Jledioal Division ha.1 prepared 

· a aedioal researoh IUlllD&rJ ot some 160 page• containing all the pertinent 

findings ot all a1sooiated project•. 

In the earl7 part ot this period it was requested b7 the 

Distriot Engineer that the Reeearoh Dirl•ion prepare tor future ue a 

formal 1tatement of the general scope ot the entire re1earoh projeot 

whioh would ooTer all past and f'uture aotiTitie1.. Thi• •• modified 

troa pre"tioul7 prepared material and •• approwd b7 the medioal ad.

:rtsoey ocmmd. ttee at their September .. eting. 

SS-2. ~ose ot Reaearoh Program. - ftt.ere wa.1 lio change in thi• 

paragraph tram. that shown in be.sic history .. 

ss-3. Radiation Research. -

a. General. - The radiations encountered in nuolear 

tiuion as well as those enoountered tro.m. mturall7 radioacti"fe sub-

stance• di Tide theuel w• into the following types 1 .Alpha ra,., 

beta raya, ganaa raya and neutrons. Inf'or:mation anilable trom. the 

literature on previous 1tud.ie1 indioate• a rather extensiw lalowledge 

ot the biologioal ette~• ot X-rays and gamma rays and Wr"/' little 

1.nf'orma.tion on alpa and beta rays and neutrons. 2.'he progr ...... re and 

are organized along the following basic ou:tline. 

1'here waa no ohange in subparagraph• b, o, d, e, t, and g 

troa that shown in ba1io history .. 

h. 1'he Phy;eio11;l Jfeaaurement of Radiation ot Variou• !zf!•. -

IA the physioal measurement ot radiation ot various types, it ii neoe1-

sary to deTelop method• ot aoourately measuring and 1tan.dardi&ing the 

"S's.2 



~· . 

( 

( 

dosage ot radiation to be ueed in the biologioal experimentation and 

meaaur-.ent ot the enent ot any hasa.rdoue radiation wb.ioh might be 

tound in a plant area. 

i. The Biologic Ef'teota ot Radiation. - Beoauae of the known 

deleterioua etteot ot radiation on the animal organism, it beoomea moea-

saey to det•rm:ine the ef'teot ot oontrolled dosages ot the Tarioua typcu 

ot radiation on va~ious animal speoie1, ao that suoh observations c&D. 

be uaed 1n the oontrol ot posaible b~ expoaure. 

1'he type• ot biological etteot possible to atudy ares 

(1) 1'he SurTi't'al r1m9 or percentage that the etteot ot 

a giftn dose will reduce the normal lite span ot ditterent animlll speoiea. 
, 

(2) The Genetic Ef'teota ot radiation.as maniteated in 

the development or abnormal individual types trom ohanges in the hered• 

itary mechani.sm. 

(3) Bt.atopathologioal change• as dm.on.strated by ab-
• 

nonaal change• in the :mabup ot the wr:lous body tissues. 

(4) Fh)'lliologioal change• produoed by the alteration 

ot the normal tunotioning ot animal tiaaues tollowing radiation. 

(5) Bioohemioal and ltlaynatio diaturbano~s which an 

the po'tential source ot theae physiological abnormalities. 

j.. Methods tor the Detection ot Jfi.nimal Radiation Damage 

are deT&loped directly trom. observation ot the aboTo types and are 

applied to the atuq ot the human indi"Vidual or worker. 1'hese inolude 

studies on1 

(1) Bioohemioal and Bmymatio Changes which may be 
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detected and which, if measurable, oan be corrected before irreTeraible 

damage baa talcen place. Examples ot such change 110uld be effects on the 

aetabolia ~ coproporphyrins, excretion ot abnormal substance• in the 

urine and the like. 

(2) It has been known that radiation depreaaea the 

f'unOtion ot the hamatopoetic ayetem a!Jd detailed study i• indicated to 

·detect early change• u!Jder controlled dose radiation with all blood 
. 

element• under oozrtinuows observation. 

(3) The Production ot Anatomical Changes such as 

epilaticn, skin erythe•, am alterations in the integrity ot the skin 

and the lik:B must likewise be studied under controlled dosage. 

k. Studies on Methods tor the Prevention ot Radiation 
' . 

Injuries. - Studies are likewise indicated on methods tor the prewntion 

ot radiation injuries. These includes 

(1) Method• ot physical detection ot external radiation 
' i. • 

by the d.enlopment ot aensitiw direct reading instrument• capable of 

the detection ot amount• ot radiation well below those neoeaaar;y tor 

demonstrable injury to the animal subjects. 

(2) Kethoda tor the determination ot l:armtul amounts 

ot radioaoti ve dusts and gases in air, in •ter and the like. Jlany 

radioactive uteriala li'D radium. are deposited in the body and in auoh 

locations produce injury to tissue. Methods baaed on the determination 

ot dangerou amounts ot theae 1ub1tanoea by examination ot the excreta 

and direct m.e&•uremezrta ot the body itaelt are necessary. 

··ss.4 
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1. ProtectiTe lleasurea. - Studie• on the ettioienoy ot 

shielding again.at radioaotive material•• the ettioienoy of exhaust 

and ventilating eyatema again.at dangerous amounts.of dust•• the deTe-

lopmezxt of prote']tive clothing and de'Yioea. and the deTelopment ot 
• remote control pro~easiJJg methods b&Te been extremel7 important in the 

Manhattan District proteotion progr- to date and will continue into 

the future. 

•• 1'her&f!U8i• ot .Radiation Damage. - 1'he poHible thera

peusi• ot radiation damage b7 the use ot replacement therapy tor the 

daaged bodily ela1enta. •• wll aa the reduction in the e::x:posure 

following deposition ot radioaotive DLterials in the body deserves 

conaiderabl~ study. Replacement of the damaged hematopoetio elanenta 

( destroyed by sevare radiation e::x:posure otters one possib~lity1 deteotion 

and neutralization of unb:l.own tone aubstanoea produoed by radiation 

and other such difficult problem.a deserve consistent and detailed study. 

All the aboTe atudiea are neoe••UT on alpha. beta and gamma rays 

and neutrons of ...arying intenait7. In addition. the radiation trm. the 

radioactive aubstanoea to be discussed bas llbnd.ae to be ooneidered. 

Also. the etteots ot acute and chronic e::q>oaure m.wst be determined 

beoause of their d1aa1milarit7. 

SS-4. BAdioactiw Subatames - Hazard Research. - There waa DO 

change in status. in this paragraph traa that shown in basic hist017 .. 

SS-5. Substances ot Potential Cb.emi.oal fozicitz. - !here ..... no 

change in status in this paragraph troa that shown in basio histo17. 

SS-6. Industrial Research. 

a. General. - There waa no change in status in thia para-

graph from that shown in 'buio hiator,r. 

, 
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b. Contraot• .Awa.iting :!fproval. 

(1) UniTeraiti ot VirG!nia. - Dr • .Alfred Chanutin 

Study of' the ef'teota of ..lu-iows types ot radiation 

(alpha, beta, gamma and neutrona) on the circulating 

blood proteina by eleotrophoroaia and protein tractioni-

sat ion technique. 1'o determine whether me.ans ot early 

detection ot radiation damage can betacoompliahed in 

thia •7• 

(2) Uzd.Terai;t;z ot fen.neaaee. - Dr. Bem-7 11'111• ' 

~~ Stud.7 cit the meohania:m. of toxic ef'f'eot• of Uranium. 

( 

\. 

and other heavy ·metal oam.pounda on the kidney. Thi• is 

a oontin'Wltion of Dr. Willa' work with the Rochester 

Jfanha ttan Project during the war and contributes to 

that general study • . 
ss-1. Report• OD Research Aoti 'fitiea. - !here -· no change in 

status in this paragraph from that show.a. in basic hiatcr7. 

ss-a. Organisation. - t'bere ..... no change in. atatwl in thi8 

paragraph rrra that shown in basic hiator,.. 

I 
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SUPPLEME?i1' TO SECTIOJf 6 .;. ORGANIZATIOB 

'.I.here waa DO change in status in this Section trom. that shown 

in the basic hiato1"7• 
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Sl!X:TION 1 - HIS!ORY OF MEDICAL SECTIOB PARTICIPATIOlf Ill' THI llANHA!'.l'AH 

PROJECT ATOMIC BOMB llVESTIGATIOB (lat T1W!DlICAL SBRVICB 
DETACBlOOl'.f' - INVESTIGATING T.BE BOMBINGS or HIROSHDU. .&:ND 
HAGASAKI). 

7-1. General ... On 11 A\Jguat 1945. two daye after the bombing ot 

?lagaaald., a meaaage was diapatobed troa 1111.jor General Leslie R. Grove• 

to Brigadier General Thoma• P. Farrell. who was hi• deput,' in atomio 

bomb work and who •• representing him in operatiOD8 in the Paoitio • 

direoting him to organize a apeoial lfanhattan Projeot Atomio Bomb 

In"f9atigating Group • 

Thia group was to seoure aoientitio, teob.Di.oal. arid medical in-

telligenoe in the atom.to bomb field trom within Japan as aoon as poa•-

ible atter the cessation of hostilities. file mission 11&• to oonsiet 

of three groups a. 

a. Group tor Hiroshima 

b. Group tor Bagaaald. 
. 

o. Group to secure intonation. concerning general Japaneae 

aotivitie• in the field ot atomic bombs. 

The tirat two groups wre organized to aooampaey the tint .Aiaerican 

troop• into Hiroshima and :la.gaaald.. 

1-2. Purposes ot the Kiaaion. - The primry purposes ot the mi••ion 

were as tollows, in order ot importances 

a. 1'o mabt oertain that no unusual hazards were present in 

the bombed cities; 

b. to secure all possible intonation oonoerning the etteota 

ot the bomb•• both usual and unusual, and particularly with regard to 

radioaoti ve etteota, it any, on the target• or elsewhere. 
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General GroT8s further stated that all available specialist 

personnel and instruments would be sent from the United States. and 

that the Supreme Allied Comnamer in the Pacific would be intormed 

about the organisation of the mission. 

7-3. Inwstigating Group. - On the same day, 11 August. Coloml 

S. L. Warren. Chief of the lledical Se~ion. was directed to aele ot the 

special personnel to form the part of the investigating group to be 

sent from the United States. Thia group was ordered to California 

with instructions to prooeed overseas at once to accompli.ah the purpose 

set torth in the message to General ~rell. In the two days betnen 

11 August and 13 August. the personnel am equipment necessary -to per-

torm. the mission were brought together. 

7-4. Personnel. - The group troa the United States• under the 

command of Colonel S. L. Warren. consisted of members ot the Jranlattan 

Project at~tioned at sewral ot the continental installations. 

7-5. Field Activities. - Thi• group with their equipment departed 

in a C-54 type plane trom Hamilton Field. calitornia. OD the morning 

ot 13 August and arrived in the Mariam.a on 15 August. At this point 
" 

they ware joined by other member• ot the lat i'eohnioal Service Detach-

ment stationed at 1'1.nian. These latteT included .three ci Tilian phy

sicists (Robert Serber. Philip Korrison. Penney). one medical corps 

oftioer (Capt. Jamee Bolan) and several intelligence and administrative 

otfioer• (Major Wllliam Uam. and Lt. Col. Peer De Siln.). !he diT11ion. 

of the group into three sections wa• accomplbhed aa directed. with 

!. 
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Colonel Warren in oharge of the Nagasaki group, Lt. Col. H. L. 

Friedell in charge of the Hiroshima group and General Farrell and 

General Newman in charge of the Tokyo group. 

1'he llagaaald. group left finian on 16 August, flew to Guam., and 

left on the following day on a L.s.v. typ• ship. Attar 5 d&J&., they 

were transferred to a destroyer and taken to Okinawa, where they wre 

billeted. at the Jl!iral ~rationa Base tor a period ot 28 days. 

!he Biro•hila group rema.ined for several days on !lnian, and 
~ 

119re then tranaported to Zambo Ango. 

!he fokyo group was flown by special plane to Okinawa. 

The arrival of the three groups in Japan, and their aotivities 

there were·aa followas 

a. fhe Tokyo group arri wd at Yokohama on 7 September 

acoompanied by Colonel Warren and Captain Nolan from the medical 

section. Preliminary inapeotiona of Hiroshima and lfagaaaki were 

made on 8-9 and 13-14 Sept-.ber, reapecti-Yely. At this time pre-

liminary measure:menta of persistent radioactivity were :ma.de and some 

patients obaernJd. 

' b. The Bagaaald. group was flown trom Okinawa by special 

plane and arriwd at Oaia.ra on 20 September, and together with Drs. 

Serber and Penney, two photographers who bad been attached ~o the 

group, and one ophth.al.JDologiat trom. the theatre, spent 16 days 

examining patienta1 interviewing.survivors and colleoting pr.-eliminary 

oaaualty statistics J collecting pathological specimen.a; measuring 

residual rad1oact1VityJ and eftluating physical damage. 

..... 

.. 
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"' o. The Hiroshima group were f'lown to Tokyo by special 

plane on 3 October, aai atter several unsuooeasful attempts to reaoh 

Hiroshima beoauae ot the weather, tinall7 arri wd there on 5 October. 

ftl.is group spent 4 days oooupied with activities da1.lar to tho11e ot 

the •gaaaki group. 

d. Departure ot the three groups ooourred tor the moat part 

in three main monments, although individual members, particularly ot 

the Tokyo group, had reportec;l back: to the UDited States-at earlier dates. , 
' Return was by special planes (C-54) Tia Tinian. ID gmeral, the 

Bagasald. group landed at Hamilton Field on 10 October, and the To:k:Jo 

group on 12 October, and the Hiroshima group on 15 October. From. there, 

the various members ot the·mission returned to their proper stations • 

7-6. Preparation ot Report. 

a. The material brought baok:, from whioh a report -.a pre-

pared, 'WS distributed as follons 
' 

(1) The D.in pqrtion of photographs, interV:l.ew notes, 

eto., were brought to Oak: Ridge1 

(2) Tlie speoimena for study ot radioao:tivity and the 

pathological material were sent to Rochester, 1l. Y., tor analyai81 

( 3) ·The olinioal data was sent to Baohaster, Bew York, 

for statistical a:D&lyais. 

b. The final report -.a prepared and written. as tollon s 

(1) The physical damage study was prepared am written 

by )(ajora Younga and Varle7. 

(2) Analysis ot soil aam.ple•, photographio tilm., and 

other objeota was done by Capt. Tybout wi~h aasistanoe troa Dre. Bale 

.( 
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and Dessauer at Rochester. 

(3) The pathological specimens were prepared and 

studied b:y Jfajor Howland. 

(4) Statistical analysis and writing ot the clinical 

section was done b;y ca.pt. Barnett, with the assistance ot Major Howland• 

llr. 'Wantma.n and Mr. tiedeman at Roohester, N. Y. and Washington., D. c • ., 

respeoti vel;y. 

o. The "VB.rious sections ot the report 1'8re oolleoted am 

edited b:y ca.pt. Barnett in Washington and the f'inal report of the tim

ings submitted. to Gemral Groves and distributed to Roohester and Oe.k 

Ridge in May 1946. 

6-1. Follow-up Studz. - During the time ot study in Japan in 

September., 1945., the Manhattan District group was joined by personnel 

f'rom three other independent units. A large group ot medical oorps 

otfioers and teohnioians, organized from. the theatre under Colonel A.W. 

Ou;)lterson. arrived in the two cities late in September. A muoh 811R.ller 

group under Ccmmander Shields Warren., representing the lfaftl. feohnioal 

, Jlissions in the Paoif'io, also arrived. From the outset,. a large group 

ot Japanese physioiaDS under Dr. Tsao Tsueuki, representing the Japanese 

government, had been aotive in the investigation. 1'he Joint lledioal 

Atomic Bomb Investigating Commission was established in the tield at 

this time. This consisted ot the Jlanhattan District group and the three 

units mentioDed abo..,,., under the direction of Colonel A. W. ou.gh\erson, 

who headed the largest component., and whoae group sta;yed to complete a 

thorough study. !he mterial collected b;y this commission, (including 
l 

records on 14,000 persona and approximatel:y 150 autopsies) was brought 

7.6 
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to the Arrq Institute of Pathology in Washington, D. c., in Januar;r 

1946, the major portion ot the .field work haviz:Jg been completed in 

early Deoamber 1945. Study ot the material was carried on at the 

.Arm::!' Institute ot Pathology and the Biametrios Division ot the Ottioe 

ot the Air Surgeon. tia wa.a under the general direotion ot Colonel 

A. 11'. Oughteraon, and the inmediate supervision ot Lt. Col.onels G. v. 

LeRoy, A. Liebow. and 11ajor B.V. Hammond. Kanha.ttan District partioi-

pation in. this study oonsiated ~ 1 

a. J.oti w participation and lia,ison work by Captain Barnett • 

b. l!D.ployment of personnel tor work on the Fojeot. These 

inoluded Drs. Oughterson, LeRoy, Barnett and Rosenbaum. (a:rter their 

separation from active duty), and in addition several code clerka a.ad 

other teohnioal assistants. 
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{ SECTIOll 8 - HISTORY OF Jm>IC.AL PARfiCIPAfiOlf Dr "OPERATION 

( 

CROSSROADS•. 

a-1. General Statement. - President Truman indicated that personnel 

...._protection at Bildni was obligatory and that the tests mwst be carried 

out without mishap to an)" individual. The responsibility tor this ob- , 

ligation. was assigned to Captain George Lyons., United States !Jav,y 

Medioal. Department. The mture Gt the optration required diTision ot 

duties into the w.rious highl7 speciali& ed fields, suoh as Radlologio 

Satety and Damage Co~rol Satety. Colonel Stattorcl L. lfa.rren who had 

directed the radiologic aspeot ot thAt satet7 prograa ot the entire 

Manhattan District 1'8.S seleoted as Chiet ot the Radiologio Satety 

Section tor Joint Task Force One. 

8-2. . Planning. - Protection involved aouideration ot not onq 
~.. "' 
Joint Tuk Foroe One .Persozmel, but also l.:nq' and llav personnel on 

the nearby et;olls ot Einewetok and l:wajalein, as well as the 11ati ves 

in.habiting Bikini and marby areas. Cowd.deration ·wrH giwn to 

m.eteorlogic conditions so unfavorable as to endanger ~ople in Japan 

and thAt United States. 

Plana ware aimed at two speoitio categories ot danger1 first, 

that t'ro• the initial detonation.1 and second, that troa radiation/ 

persirt:ing af'ter detonation. The latter arose chietl7 troa f'ission 

products. FiHionable material and matter in whioh radioactivity 

had been induced also cont:ibUted to persisting radiation. 

Satet7 troa the ha&ard• ot the detonation was to be iaaured. b7 

the ewouation ot peraomiel trom. the Bild.Di.Atoll. The distance whioh 

was oomidered sate was estimated trom. the obeerwd ettect• of the 

a.1 
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three pre"rious bombs and by theoretical oaloulations. The mti vea 

ot Bikini Island ware e'ftcuated before the arriftl ot moat ot the 

Task Foroe. 

The danger ot persisting radiation was to be e'Vllluated continuously 

and e:z:tem.pera:aeoualy as the occasion demaivted. Radiation measurtll18nte 

were carried out in the manner ot the Vanbattan Dietriot Project work 

with some :moditioationa tor particular eituatiou. Fission product• 

and. other actiw matter were to be traced b7 ebip, plane, and land , 
Tebiole as the inatance demanded. lib.en this became i:mpoasible, estimates 

ot the ultimate tate ot a mus ot radiating •tter wre made on the basis 

ot :meteorlogic data. 

Jranhattan District personnel and qualified oi"riliana trom. outside 
- .::-~::::.::..:.-=,;· .. ~;_~ 

the d~triot were'-used a• a nuoleus tor the training ot additioml 

ottioers who 11119re to be meded in the carrying out ot these plam. 

8-3. Personnel. - Medical otticers were selected troa the lia:v7, 

the .Anq Ground Force, and the Arm.y' Air Force to make up a training 

group. 

J. great al:are of the members ot the Radiological Sa.tat,. Section 

wre recruited from. the 'ftriows areae of the lilnlattan District. 'lhe7 

were indi"ridual• who had participated in acne wa7 in the satet7 program 

ot the distriot tor the preceding years. 

M'any well known scimtista, by imitation, made up a part ot .the 

oamplem.en:t. 2.'hey acted in. one or more ot three oategorie• 1 obaenera, 

ad"riaora to Colonel Warren, or actual partioipanta. 

8-4. Training• .. The 1'raining Group were ordered to Oak Ridge in 

mid Janmry 1946.. At thi• time the indoctrination program was start.cl 

,. 
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under the euperviaion ot Colon.el Warren. Hie chiet aides were Lt. Col. 

~r L. Friedell, x.c., Capt. Fred Bryan, :v.c., Capt. Biroha.rd Brundage, 

:u:.c. 1 Capt. Robert Buettner, K • .&.c. J and Lt. Leonard llA8lllU8•en, K.A.C. 

The oontext ot the atuq at Oak Ridge wa.e pointed to a tundamental 

umeratanding ot nuclear reaotioDI with pa.rtioular em.pbaai• Upon those 

reactions whioh were oonoorned in the uanutaoture ot and detom.tion 

ot an ·atomio bomb. Particular stress was placed upon an understanding 

ot the separation ot urimium · iaotopea u carrled on at Ollc B:i.4ge. 

Didaotio progn.nt11 were aupplellleJlted by tield trip• to the Gueou 

Dit'tualon Plant, the Eleotroma.gmtic Sepe.ration Plant, and Clinton 

L&boratory. Throughout tho course there was a "rigorou attempt to · 

tranmait to trainees a realisation ot special ha.lards and a world.ng 

knowledge ot de"ricee and· mthoda used in protection. 

On 12 and 13 February 1946,,. the group le.rt Oak Ridge tor additional 

training .. at the University ot Chioago, the University ot Roob.eater, 

and the Philadelphia. lla'VJ" Yard. At both ot the Universiti••• leoturea 

and demonstrations ot current biological research relating to the 

toxicology ot tiaaion product• and tiaeionable llllte.rial were presented. 

The delt!terioue ef'teots on protoplasm. ot both acute and ohronlo radiation 

exposure were discussed. At Philadelphia, Capt. Lyons a:ad hi• aaaietanta ,. . 

introduced the group to the N'a'VJ" •Rebreathing Unit•. An inspection ot 

the Cruiser Prins Eugen and the Battleship Bew York •• . undertaken so that 

members ot. the Radiologic Safety Section would haft some idea ot the 

structure ot a ship. 

At Los Alamos on 4 llaroh, 19'6 lectures' and demonatratiou aa well 

as field tripe were continued. 1'he special problem.a a.xd. haaard.a u 
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encountered at Loa Alamos were emphaai&ed. The tundamental aspeot• 

ot tield monitoring £.or radiation were incluoated. Thia waa done in 
J 

a nry realiatio and practical manner by virtue of a tield trip. to 

•Trinity", - the aite of the initial and hiatorioal atoabomb detonation .. 

Dr. Louie Hempleman •• moat acti'ft in this program. At Berkeley,. 

Cali.tornia, during the laat two 'nelcs ot Jlaroh, the site• ~ the various 

particle accelerators were Tiaited and the group heard additional 

leoturea. 

Postponement ot the teat by the preaident gaTe time tor additional 

indootrination.' Ottioers were sent to Chioago, Bantord, San Diego, 

and Loa Alamos, where aotual participation in the experimental am 

applied procedures of radiation protection ooourred. 

8-5. Operations. - The Hospital Ship, u.s.s. Haven, aerved as a 

:mean.a ot transport ot both personnel am equipment and alao aernd u 

a base during the entire opera~ion. Embarkation ooourred 28 Jlay 1946. 

Planning and training continued and 'Are pointed to predicted operational 

1!le strategic and tactical detail• of rehearsals and actual test• 

oan be learned by referring to reports ot Commander'.trautm.zm, :u.s.B., 

who was the operation.a ottioer tor the Radiologic Satet7 Seotion. 

The underlying plan of aatety trom radiation tor the entire 

operation was tha.t,ot'tioera and men, oapable, ot deteoti.Dg radiation 

by proper applioatton ot iutruments, and also papable ot in.terpretation 
. ) 

ot radiation in terms of protoplasmio dama.Ot, would be in attemanoe 

at all operation.a ooourring in potentially dangerous areas. 1'h1• 

; : 
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necessitated sending monitors in the photographic planes, reooimaisance 

planes, rescue planes, and in all ot the -various types ot water cratt. 

Colonel Warren and hia assistants, Capts. Bryan and Buettner ar-

raJlged tor asaigm.ent ot the !'raining Group to positions appropriate to 

their degree of training and experience. Close liaison •s maintained 

betw'een the Comme11der ot Joint Task Force One am Colonel lf'arren,. who• 
• 

in turn na in constant COlllllLUD.ication w1 th the highly dispersed mem.bere 

ot the Badiologio SatetJ' Section. BJ this arrangament. Col. Warren 

as a statt ottioer • was able to modify tactical and strategio_ JMDeuvera 

as ha.cards were encountered and eval\Mlted. 

As a result ot these relations both tests Able and Baker 119re 

carried ~ut with· a mximum. ot protection to personnel.. The extra

ordinar;y persistence ot radiation on target ships following the under 

water shot taxed the resources and ingenuity ot those responsible. 

It WlS Dl!9cessary to ~ose methods ot decontamination upon personnel 

returning from. contaminated areas both tor their own and others pro

tection. This was enacted by the utili&ati'n ot a laundry ship. Every 

indiTI.dual who was to board a target ship •• required to pa.•• through 

the laundry ship ll'b.ere he le.rt his own clothing and dreHed in special 

attire. On retuni trora his task he again paHed through the laundry 

ship where he discarded his work clothing, bathed carefully, and finally 

retrieved his own clothing. 

Special precautions included the examination ot several thousand 

urine speoimens trom. exposed indi TI.duals. These were done in order 

that assurance would be available that no individual bad in a.ey wa.7 

acquired appreciable amounts ot radiating matter within his bod7 • 
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Navy line otticera, disturbed, and in some instances chagrined, 

at the restrictions imposed upon ship inspection e.Dd movement by the 

Radiologic Sa£et,Section, conceived a program of decontamination ot 

ships. In principle such a plan was generally ezn'i.saged as ot consider-

able value to the lla.tional Defense. Actually the methods and materials 

applied resu~ted in extraordinary difficulties of proteotion to personnel. 

'lhe dangers ot ingestio~, inhalation, or absorption into the body by 
' 

any means of the very innocuous fissionable material or f'ission produots 

wre neoessaril7 increased b7 the arduous and cumbersome methods ot 

ships decontamination. 1his situation led Colonel Warren to advise 

Admiral Blandy that ship decontamination be delayed ultimately. De-

contamination was to be carried out on a small experimental basis 

rather than by a large field scale operation •. 

.An additional problem arose with non-target ships which had 

been contaminated. because of.residence in contaminated lagoon wa.ter. 

It llBS JJScess&ry" to set up standards of' maximum allowable radiation 

in and about each ship before it would be cleared: tor embarkation. 

In the late operational phase several of' the members of the training 

group were required to participate in such clearance. Colonel Warren, 

with his advisors, suggested temporary standards. The same problem 

arose with ao:.e target ships whioh were not mechanically disabled but 

which were radiologically questionable. 

On 15 August 1946 many of the members of' the Radiologic Satet7 

Section lert tor the United States on the u.s.s. Henrico. Commander 

Harris ot the training Group •s lett in charge ot the seotion at 
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( Bikini. On the Henrico, plans were designed for the training ot add-

itiooal personnel, partioularly Navy, so that the Manhattan District 

Group oould eventually be replaoed. 

From Bikini, monitor& were sent to Guam, Manila, and Pearl 

5'-rbor, and ports along the Paoitio ooast ot the United States so 

that oontamim.ted ships oould be interoepted and monitored. Thus 

a proper evaluation ot their danger in "olean•· ports oould be made. 

Early in September 1946• the oommand ot the Radiologio Safety 

Seotionwas given to Captain Walsh, U.S.B., K.D., ot the Western 

Sea Frontier at San Franoisoo. At this time many ot the ta~tioal 

units of J.r.F. 1 had reaohed the Paoitio ooast ports where they 

were interred in the various navy years to await final olearanoe .. 

r· High priority tor these ships led Captain ~alsh to order :mmbers of 
., 

the Training Group trom outlying bases, including Bikini, to San 

Francisco. 

Late in Ootober, 1946, personnel who had been·trained in the 

program conoeived am planned on the Henrioo were assigned to Captain 

Walsh. The employment of this additional group permitted the return 

ot Manhattan District ottioers and men. Some ot the naval ottioera 

ot the original Training Group oontinued with the work. 

a.1 




