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o Plnasssscinion,
"~ FOREWORD

A Supplement to the Medical Program Volume of.the Manhattan Distriot
History, referring to the period from 1 July 1946 to 31 December 1946,
has been ificluled in front of the original history in this volume. |

In bringing this portion of the history up to date, there have been
added two nesw Seotions to the volume, covering the aotivities of the
Medical Seéction in investigating the bombings of Hiroshime and Nagasaki
and "Operations Crossroads".

The numbering and subjeots for the Seotions of i;his Supplement

conform with those of the basioc history, with the words "Supplement To"
preceding each of the section numbers. The main paragraph numbers are
in accordance with those of the original history and are preceded by the
( letter "S" with the exception of the main paragraphs in.Sections 7 and 8,
| Subparagraphs, insofar as praoticable, are designated in the sequence
> presented by the original history.

The information covered by this Supplement has not been included

in the Summary of the Volume,

July 15, 1947
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VOLUME 7 MEDICAL PROGRAM

SUFPLEMENT TO SECTION 1 - INTRODUCTION

-

There was no ohange in status in this seotion from tat shown in

basio history.
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SUPPLEMENT TO SECTION 2 - HAZARDS OF OPERATION

There was no change in status in this seotion from that shown in
the basic history, except that the following paragraphs have been added

to the Seotion:
S52-8.. Hatards Duws to Special Materials. - For brevity it is prefer-

able to disouss the potential toxiocity of speoial materials by first in-
dioating the type of study to be carried out, followed by the presentation
of these materials on which studies have been necesaary,

a. Determination of the Toxlolty. - An actual determinmation

of the toxloity of a substance must be made indioating how poisonous
it may be in both acute and ohronio exposure. In this way the toxio
levels may be avoided in laboratory and plant environments.’

(1) The mode of entrance imto the body by ingestion,
inhalation and skin absorption must be studied as different manifest-

ations and degrgea of toxioity that may be produced by each route am=

ployed..
(2) A eareful analysis must be made as to the character

" of the biologiocal changes with the produotion of physiologiocal, histo~-

pathologioal and bioohemical evidences of damage inocurrad.

(3) The mature of these injuries and the mechanism by

‘which they occur must likewise be studied inasmuch as this affords

information as to the necessary proteotion and indicated therapy after

exposure,

b. Preventative Mesasures.

(1) Effectiveness, - The effeotiveness of physioal

mothods for the removal of hatardous dusts, reduction in skin ocontact

. T
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and prevention of ingestion must be measured, and methods for acourate

determination of such hazards must be developed and used. The use of
certain chemioals, ointments, and the like as proteoctive measures must

be studied as to their efficiency.
(2) Therapeutioc Measures. - Appropriate investigation

of therapeutic measures to be used in the treatment of both acute and
chronic poisoning states should they ocour in industrial exposure must

be made.

Completion of all phases of the above program on a variety
of substances provided complete information as to t.ho modical aspects
necessary to bp considered in protection of the worker, prevention of
injury and treatment of injury should it ocour.

Ge Substances., - Substances on which studies of this type are

necessary ares .

(1) Uranium and its compounds,

a. Uranium metal and its chemical compounds, oxide,

nitrate, chloride, bromide, tetra and hexafluoride, sodium and ammonium

sulfates.
be Uranium chain of heavy metals. ’
Uranium X1
Uranium X2
Radium
Polonium |
C. Fiuion| producsts of cleavage of U-235 and plutonium,

d. Artificial isotopes of wranium - 232, 234,.eto.

“g2.2~



o
(2) Thorium and its chain.
(3) Plu‘tonimo
(4) Speoial Accessory Materials.
a. Fluorooarbons 6e Beryllium
be Fluorine d. Others

.
S52-9, Production Hazards. = The results of studies made on the

materials discussed above are applied for the prevention and comtrol
of industrial hazards arising in the large manufacturing areas where

these materials are used in large amounts.

a. The Electromagnetio and Diffusion Methods. - In the

Eleotromagnetic and Diffusion Methods for the isolation of uranium 235
the major hagards are from the uranium compounds, the conocentration of
uranium X1 and X2, and the special accessory materials and by-products

formed in the process ‘of manufacture,

b. Pile Methode = In the graphite pile where plutonium (239)
is produced on a large scale, the hazards are from the alpha, beta
and gamma rays, neutrons, the plutonium metal and its compounds, the
various radiocaoctive fission produots resulting from the pile operation.

o. JIsolation of Polonium, = The chemical isolation of

polonium following its formation in the pile inoorporates hazards from

alpha radiation following absorption into the body.

d. Medical Aspeots of Plant Programs, - Study of the medical

aspeots of plant programs aside from the determination of ths effect

~

of radiation and chemical toxicity, include additional information ob-

tained from plant investigations as fromg

o s'z 3




(1) clinical survey of all exposed personnel.

(2) Monitoring of hazards by special instruments and
methods.

(3) Surveys of new types of graphite piles and pro-

duotion equipment,

52-10, Hazards of Atomis Catastrophe in Produotion Areas.

a. Immediate Effects.

T (1) Radiation. - The radiation ocourring at the time of
the explosion ooupled with blast and heat osuses
2 S _ blologioal effects whioh may differ from those o=
surring following other aoute known effeots .from
gauma and neutron radiation, and demand study.
( (2) Blast. - The blast of atomic explosion is. so in-
- tense that it may have totally different types of
| shook waves and recoil waves with other unique
biologioal»offeots. These all should be investigated.
(3) Heat. - The intense burns from actinic type of
e radiation have not been studied. This also includes
the combination effeoct of all three items in this

groupsz blast, radiation and heat,

b. Delayed Effects,

(1) Protective Devioces. - A study of methods of pro-

teotion against the radioactivity deposited at the

; ' time of blast is neocessary.

Mo -

; (2) Decontamination. - Methods of decontamination of

' | s0il must be worked out for cleaning up active areas.




l‘ (3) Investigative Equipment. - Special equipment must

be developed and tested for use in investigating

bombed areas,

(4) Study of Casualty Effects. - Field study of fission

olouds, possible injury to water supply, soil and .

“ topographiocal features and human damage by popu-
i{ lation surveys are necessary. .

(5) Study of Treatment. - A study of the treatment of all
imme-diuto offects suoh as radiation, heat and blast
should be ﬁde.

c. Catastrophe Information. = Preparation of pertinent informe
. ation in proper form for use by catastrophe wnits in production areas )
( should be studied.
S2-11. Research Program 1946 - 1947, - With the termination of a
[ ., large number of research problems the chinges in the research allott-

ments and a shifting of personnel back to their peacetime jobs it was
also necessary for the directors of the various medical projects to |

shape up new research programs to meet all of these conditions. Im

addition, new problems requiring investigation followed modification

of the research and production programs and it was deemed nacessary

to set up additional programs to speed tim work, (beryllium and thorium
toﬁoity being two of the ma jor items). For conveniensce, and clariity
it seems wise to list all the programs giving specific experiments by
title. At this time no results can be given inasmuch as very few
problems have been under investigation s;xfficiontly long to produce

. , positive results. This program was approved by the Medical Committee

I |'s2.s L



on December and oan be listed as that recommended to the AEC for

continuation.

S2-12, %‘gsu of Research Conducted, and Installations Conducting
8 Researoh within the Distrioct.

a. Argonne National Laboratories (University of Chioago)

General physiologiocal piocture of acute and ohronie
radiation. |
Radiation effect on blood olotting, lymphooyte
distribution and spread of infeotion.

Toxic effects of external radiation and absorbed
radiocactivity.

Response of blood ocells to various types of
radiation.

Chronic effects of radiation and rediocactive
materials in animals.

Mode of aotion of radiation in carcinogenesis.
Chemiocal and physiologiocal basis of radiation
offects.

Metabolism of radioactive elements.

Instrument standardization, design, etoc.

be Radiation and Radiology Section (University of Rochester)

(1)
(2)
- (3)
(4)
¥ ( (5)
' * (6)
£ (7)
’ (8)
(9)
(1)
(2)

N

Instrument deéign, measurement standardization,

industrial monitoring.

Biological effect of tracer amounts of polonium,
radium and uranium in human and animal subjeots.
Application of tracer experiments to serve other

parts of the projeot,

iy




(3) Physiological effeots of, exposure to aoute and
ochronio radiations including radio isotopes;
searoh for therapeutic methods of value. ‘

(4) Development of possible chemical technique or
methods of detection of radiation damage and the
mechanism by which such effects are produced.

(5) By means of spectroscopic methods to study dis-
tribution of uranium and other heavy metals of
imporbanc;o in animal tissue; search for possible

clues as to the method of bony deposition of radio-

aotive materials,

(6) Study of the time intensity factor in radiation
and development of methods of produocing instan-
taneous exposure to radiation (A bomb effect).

rg (7) Study of the metabolism of plutonium, polonium,
radiumn, etc., in human sub jeot.

©. Pharmacology Seotion (University of Rochester)

P (1) Study of the inhalation toxioity of various uranium,
beryllium and thorium compounds. Studies in the
mechanism of produotion of inhalation toxicity.

(2) By chemioal technique, studies of ths mechanism
of uranium fixation in bones, uranium complex funo-
tion, methods of exoretion of uranium.

(3) Toxioity of uranium, beryllium and thorium oom-

pounds by ingestion.

-

(4) Pathological effeots of uranium, beryllium and

'.'S~2.7— *



thorium poisoning and mschanism by which produced.

(5) Physiological effeots of uranium, beryllium and

thorium poisoninge.

d. Experimental Surgery (University of Rochester)

¢

*3

S

(1)

(2)

(3)

(4)

(5)

(¢)

CILnioal,_ hematologiocal and pﬁthnlogioal effects

of aoute lethal radiation.

Methods of bone marrow transplantation.

Studies in bons marrow reserve and radiation effect,
Tissue oulture studies related to bone marrow
production.

Effeot of folic acid and rutin on marrow re-

generation.

Studies in metabolism of iodine by thyroid (15%).

[}
Experimental Hematology. (University of Rochester)

(1)

(2)

(3)

(4)

()

(1)

(2)

Comparative study of blood histamine and hemato-
logical effects in cells.

Studies on life oyole of blood platelets.
Studies on life cyole of WBC leukocytes.

Studies on marro;r reserves after radiation.
Evaluation of ocoagulation defeots following

irradiation.

Genetiocs (University of Rochester)

Continuation of studies of effeot of chronio

radiation on mice,
Continuation of studies on effect of aoute and

chronie radiation (X-ray) on Drosophilia.

—“" p———
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University of California.

(1)

(2)
(5)

(4)

()
(6)
(7)
(8)
(9)

(10)

(11)
(12)
(13)
(14)

Studies of the matabolism of plutonium, uranium
and fission products in rats and man.

Fission produst tracer studies.

Metabolism of radium, actinium, americium and
ouriun in animals and man.

Studies (pilot) on possibly hazardous artificially
induced radioaot;lvo elements, i,e. chromium, nickel,
sto.

Beryllium tracer étudios.

Treatment of plutonium poison;lng.

Behavior of fission products in soils,

Biological effeots of fission recoils.

Search for other U compounds which will localize

in organs other than liver and spleen (15%).
Biological effect of disintegration products of
boron and lithium of the neutron irradiation (15%).
Study of element 85 in the thyroid (15%).

Training of Crossroads p'orsonnol..

Studies in whole body radiation of human subjects.
Studies on metabolism of radioaoctive iodine in

animnals and man,

Columbia University.

(1)

(2)

Studies on the measurement of fast neutrons for

biological dosage.

Development of a method of measuring neutron dose

by chemioal means.

RRE T R
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(3) Measurement of radiocactive isotopes for biological

and medical application.

(4) Correlation of tissus doses and biological sffects
prodwed by external irradiation and by radiocactive
isotopes internally administered. |

(5) Exploratory biologioal experiments to extend use of
radio~aotive isotapes as trﬁoera on therapeutio
agents (15%).

(6) Studies of the fundamental biological action of

ionicting radiation.

(7) Measurement of the radiation of radioactive
isotopes to provide data for the protection of
personnel and films in transit.

( | R i .

i. University of Washington (Seattle)

(1) Acute and chronioc effscts of external radiation

on fishes.
(2) Breeding studies on salmon following radiation.
e (3) Studies on the effects of Hanford effluent on
.

salmon and troute.

(4) Effeot of internally deposited radiocaoctive mater-
ials on fishes.

(5) Field studies on the effect of pogsible Hanford
pollution on fiéh life of the Columbia River.

(6) Plankton experimemts ~ effeot of radiation on
higher forms (new). ‘

(7) Peeding experiment on deposited radiocactive

materials (new)..
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Monsanto Chemical Corporation (Clinton Laboratories)

United States Public Health Service.

(1) Continuation of studies on the biological effeot

of slow, fast and thermal nsutrons on rats and mioce.

(2) Continuation of studies on the comparative bio-

| logical effect of pemetrating radiation.

(S) The effect of intermally deposited plutonium on
bone healing. | .

(4) Cytological program on the biological effeot of
radiation on simple cells and tissue.

(5) Instrumentation and techniques of radiation

monitoring.

Monsanto Chemical Co. (Dayton) New program being organized.

(1) Biological effects following chronic exposure of
animals to polonium by inhalation and parenteral

administration.

.(2) Ccorrelation betwsen chronio exposure of workers

and polonium excretion rate.
(3) Mechanism of action of polonium toxiocity,
(4) Development of special health physics technique

for specific use in polonium purification.

Los Alamos.

(1) Pundamental studies on the effect of acute

radiation exposure.

(2) Treatment of acute radiation disease.

—
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(3) Methods of deteoting early radiation changes.

(4) llota.boiim of plutonium, U-235 and other radio-
aotive materials,

(5) Deteotion of acowmlated plutonium in the lungs.

(6) Biochemioal studies of nuoleoproteins and the
effect of radiation on the fundamental ph;-%ology
of the oell.

(7) Detailed study of absorption of plutonium from
oontaminated wpunda.

(8) Any speoial problems arising from medical bazards
peculiar to this project,

Weatern Reserve Univeraity.

(1) Investigation of the toxio effects of thorium
and its isotopes,

(2) Comparative studies on the biological effect of
external radiation and from internally deposited
radicaoctive materials.

(3) Use of radicactive isotopes in fundemental bio-

logioal research,

e
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SUPPLEMENT TO SECTION 3 - INDUSTRIAL MEDICINE

$3-1. There was no change in status in this paragraph from that

shown in hasioc history.
S3-2. There was no change in status in this paragraph from that

shown in basioc history.
53-3. There was no change in status in this paragraph from that

shown in basic history.

S3-4. There was no change in status in this paragraph from that

-shorn in basioc history.

S3-5. There was no change in status in this paragraph from that -

shown in basic history.
1)
S3-6. Organization. - The researcoh branch of the Medical Division

FRO TS

has continued under the supervision of Major J. W. Howland working

closely with the Advisory Group under Col. S. L. Warren (now Dre S. L.
Warren) following his return from Operations Crossroads where he acted
as Chiof of the Radiologlcal Safety Section. L‘E. Re V.‘ Randall replaced
Capte Do Goldring, AUS who was discharged in July 1946. Several changes
have occurred involving changes in direotorship of the Research Groups,
however. In July 1946 Dr. A, M. Brues succeeded Dr. L. Jacobson as
head of the Medical Group of the newly formed Argonne National Laboratory
which supplanted the previous Hetallut‘gical Group of the University of
Chicago. Dr. Paul Henshaw acted as head of the Clinton Laboratory Medi-
cal Group under the Monsgnto Chemioal Company for a short time, until

an agreement was made betwsen the United States Public Health Service

and the Monsanto Group in Ootober 1946. Stating that Dr. A. Hollandaer
§3.1

.
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was appointed direotor and Dr. Henshaw placed in charge of the radiation

. studies already being investigated. With the ochange in supervision, a

definite modifiocation of program at the Clinton Laboratories is taking
place. New medical researoh programs have been instituted at the l[o#-
santo Chemiocal Company at Dayton under the direction of Dr. Joseph
Svirbely and at the Western Reserve University at Cleveland under Dr.

He Lo Friedell, The Dayton program relates to further investigations
of the polonium problem. The Western Reserve program is investigating
thorium toxioity and oertain special aspeots on the fundamental nature
of biological action of radiation. New oozrl:rac;bs ho.\w been approved
for workers ﬁt the University of California at Berksley. Dre. R.S. Stone,
formerly medical supervisor of the Metallurgioal Projeot, has assumed
directorship of the program on whole body radiation in human and biolog-
ical effect of radioaotive iodine. Dr. John H. Lawrenoce is working on
certain fundamental aspeofa of redie isotope researoh. Dr. Lauren
Donaldson of the University of Washington has expanded his program to
meet certain findings pertinent to the project welfare and re-omphuized.
as a result of the Cross Roads Operation. His program now includes
experiments both at the Hanford Engineering Works Project and at the
Seattle Laboratories of the University of Washington. Finally, two

new programs have been submitted by the University of Virginia under

Dr. Alfred Chanutin speoializing in protein chemistry, and by the
University of Tennessee under Dr. Henry Wills speoializing in kidney
physiology. Both of these were approved by 'tho medical advisory

committee in December 1946 but have not as yet been given formal

approval of the Distriot Engineer,.

2
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§3-T. Uranium Processing and Special Chemlicals. - There was no

L e
- ~

change in status in this paragraph from that shown in basis history.

§3-8. Proocess Research, - There was no change in status in this

paragraph from that shown in basioc hiatory,

§3-9. Proocess Equipment. - There was no ochange in status in this

paregraph from that shown in basioc history.
§3-10, Gas Diffusion and Thermal Diffusion Processes. - There was

no change in status in this pearagraph from that shown 'i.n basic history.

58-11. Electromagnetic Process. - There was no change in status in

this paragraph from that shown in basio history.

53-12. The Pile Process., - There was no change in status in this

paragraph from that shown in basic history.
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SUPPLEMENT TO SECTION 4 - CLINICAL MEDICINE AND DENTISTRY

S4-1. General. - There was no change in status in this paragraph

from that shown in basic history.

S4-2.. Clinical Medioine & Dentistry at Oak Ridge. - There was no

change in status in subparaéraphs a(l), a(2), a(3), from that shown in

the basioc history.
(4) Prepayment Plan for Medical Care.

(a) Modification to Prepayment Plan. - On 1 August
1946 the Oak Ridge Health Association ceased to fnnction'as the carrier
for the prepayment plan covering hospital expenses. On 1 August 1946
the Provident Life Insurance Co. of Chattanooga, Tennessee, became the
carrier for the group insurance plan. The Qak Ridge Health Ass.ooiation
ocontinued as a non-profit organization but acting as agent for ‘the Pro-

vident Life and Accident Insuransce Company,
(b) Cost to Subsoriber. - The premium for individual

subsoribers was reduced to $1.75 per month, The charge of $4.00 per

month for & family membership remained unchanged.

e (0) Hospital Benefits. - The subsoriber became en-

titled to reimbursement of expenses for services rendered to members

of the subsoribers family as bed patients in amounts equal to the sums
allowed to the subscriber. The subsoriber became entitled to physiocians
fees for medical atbtendance in non-operative cases at a rate of $3.00
per day for the dération of the subsoribers hospitalization.

(5) Emergency Disaster Program. - There was no change in

status in this subparagraph from that shown in basic history.
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a(6) Organization. - Army Medical Corps physicians

assigned to duty at the Oak Ridge Hospital ocontinued to be released
from military service acoording to policies of the Surgeon Genmeral's
Office. Most of these Mediocal officers, upon termination of their
military service, remained on the staff of the Oak Ridge Hospital and
ocontinued Medical practice as oivilian physiciana, with the result
that neither the total number of praocticing physiocians nor the servioce

of an individual physioian to the residents of Oak Ridge was appreoiably

affected.
- A(T) Statistiocs. - Statistiocs from 1 July 1946 to 31

December 1946 inolusive,

Hospital

1946 %gté_g%- NHurses Attendants Orderlies Out patient** Patient Days
July 9 18 27 121 39 19 2820 6740
Aug 919 28 113 43 18 2978 6809
Sept /9 19 28 115 45 19 22:!.2 5875
Oct 'G 22 28 115 45 19 ) 1048 6068
No.v 6 22 28 120 46 18 . 781 6.725
Dec 4 24 28 117 46 19 525 6126

#M - Military ‘

C - Civilian

T - Total

*sReprésents only patients attended by Army Medical Corps.

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

this paragraph from that shown in the basic history.
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o. Public Health Program. - On 22 July 1948 Dr. Charles

H. Benning was appointed direotor of Publioc Health on the same date
Mr, Leon S. Blankenship assumed the position of Chief of Publio Health

Enginesering.
de Veterinary Service. = There was no change in status

in this paragraph fram that shown in basioc history.
e. The Cost. - The expense entalled in operation of the
mediocal and allied facilities at Oak Ridge from 1 July 1546 to 31 Decem~-

ber 1946 is indiocated below:

-

Medioine
Operating expenses $662,074
Operating rﬁvenm 383,001
Operating defioit $279,073

Dentistry : $4,930

Cperating expenses#
Public Health

Operating expenses - $68,980
Vetorinary Servioce 581
Operating expenses 5,812

Total Net operating cost of Cliniocal Mediocine:

Dentistry, Public Health and Veterinary Servioce

at Oak Ridge from 1 July 194é to 31 Decamber 19'46 inclusive.
$343,795

*Represents cost of supplies and salaries of Civilian

persomnel employed in the Military Dental Clinioc.

*§4.3
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S4-3. Cliniocal Medioine & Dentistry at Hanford Engineer Works.

a. Construotion Phase., - Thers was no change in status

in this subparagraph from that shown in basioc history.

b. Operatiors Phase. - There was no change in status in

subparagraphs b(1), b(1)(a), v(1)(b), b(1)(s), b(1)(4d) from that showm

in basiec history.
(e) Statistiocs. = From 1 July 1946 to 1 January

1947, the Medioal Operating Statistics of the Eadleo Hospital, Richland,

Washington, were as followss

_ Hospital
: Orderlies, Qut-patient Patient Total
1946 Dootors* Nurses* Aides, etec. Treatment Dispensary Population

July 18 93 38 3421 1565 12737
Aug 18 . 94 35 4846 2070 12651
Sept 15 94 36 3594 1831 12737
Oot 17 97 36 3437 2031 13253
Nov 18 93 36 3749 1897 13567
Deo 19 92 38 3839 2211 13396

* Numbers inoclude personnel employed in induatrial medioine.

(2) Dental Program. - The following table presents the

Dental Clinic Statistics for the period 1 July 1946 until 1 January 1947:

1946 b Dentists Number of Dental Patisents
July 5 1360
Aug 5 1483
Sept 5 1186
oot 3 1090
Nov 8 1136
Deo 8 1218



' (3) Publioc Health Program. - There was no change in

status in this subparagraph from that shown in basio history.

(4) Emergenoy Disaster Program. - There was no change

in status in this subparagraph from that shown in basic history.
(5) The Cost. - Following is an estimate of the cost
of providing Mediocal and related faoilities and oare for Richland Village

from 1 July 1946 until 1 January 1947s

Permanent Medical Faoilities

additional Construotion Rone

Opefating Cost $331,676.97
Revenue 225,756.11
Total Net Medical Cost $105,921.86

6. Breakdown of Operating Medioal Costs and Revenue,

(_ Non
Gross Industrial
oense Revenue Net
ey g
Dental Dept. $23,677.72 $25,765.68 . $ 2,087.96
Pharmaocy 14,086.84 24,612,73 10,525.89
he Ttilities '
ﬁ%ﬁgﬁ Heat, Water,
Eleotrioity, eto. 16,063.30
Publio Health 21,096.89
Medioal & Hospital 21,096,.89
Expense 256,752.22 175,376.70 81,375.52
‘ .
Total $331,676.97 . $225,755.11 $89,858,56
\\.
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detection, and solvent detection.

3. Industrial kedicine. - The Division of Industrial Medicine

of the District Medical Section was formed to aid Manhattan District
contractors in establishing programs of industrial hygiene appropriate
for the peculiar hazards encountered. The scope of activities varied,
depending upon tjpe of ‘process used and types of hazards present. -An
industrial hygiene laboratory was instituted at the University of
Rochester to perform special and unusual a.na.lysis necessary to control
the varicus cccupational hazards. Close lj.aisod was maintained with
other health—physics groups such as Ketallurgical Laboratory at the
University of Chicago, Clinton Laboratories, etc.; and also with the
New York Safety Committee, a conmittée formed by 'e'ngineers of the
Kellex Corporation assisted by a medical officer fram the Industrial

Diviasion. The Industrial Medical Division was originally under the

_ supervision of Lt. C.ol. He L. Friedell but in May 1943 this responsi-

bility was transferred to Major John L. Ferry.

‘Uranium processing and its hazards were concerns of the
Industrial Mdedical Division. Uranium was extracted from the crude
ore and worked into various compounds such as black oxide, brown
oxide, green salt (UF,), hexaf luoride (UF5), and uranium metal.
Process hazards, sﬁch as radiation exposure an& chemical burns, were
minimized by normal industrial safe practices or, where necessary, by
special methods or protective devices, Inspectiona were made as fré—

quently as necessary to insure the safety of the employees at the various

contractors' plants.
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SUFPLEMENT TO SECTION 5 - BIOLOGIC AND HEALTH PHYSICS RESEARCH

§5-1. General.
a. JAotivities of the Medical Research Group. = During the

period from 1 July 1946 to 1 e 1947, the activities of the Medical
Research Groups of the mmiot inoluded the followings:

(1) Termination of ths research problema’ of the period
1942-1946..

(2) writing of final reports and chapters for ths medi-
cal volumes of tlp Manhattan Projeot Teohnical Series.,

(3) Reorganitation of the research projects in many
instances under new research directors, and the setting up of new pro-
grams directly appliocable to the peace~time application of atomio energy.

b. Aid in the Correlation of the Research Program. - To

aid in the overall ocorrelation of the ressarch program, an: interim
medical advisory committee under the direction of Dr. S. L. Warren
(formerly Col. S. L. Warren) was set up at the request of the Distriet
Enginser. Aotion of this committee toward the shaping of present polioy
and program as well as future recommendations are discussed in greater

detail in Paregraph 2-8 and 2-7..
0s Report of Past Activities. -~ As mentioned above, a very

major effort during this period was in the termination of research pro-
blems and the writing of reports, both as final reports and portions of
the Manhattan Project Teohniocal Series soon to be releasod. In a program
of such a size, even the summarized accounts are of nuch mgnitudo that

it becomss impossible to summarize them in any brevity. During this

<1 —
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six-month period the researoh branoch of the Mediocal Division has prepared

‘ a medioal research summary of soms 160 pages containing all the pertinent

findings of all assooiated projects.

In the early part of this period it was requested by the
Distriot Enginser that the Researoh Division prepare for future use a
formal statemesnt of the general scope of the entire research projeot
which would oover all past and future aotivities. This was modified
from previously prepared material snd was approved by the medioal ad-
visory oamit'éoe at thoj.r‘ September meeting.

§5-2, Purpose of Research Program. - There was no change in this

paragraph from that shown in basic history..

S§5-3. Radiation Research, -

a. Gensral. - The radiations encountered in nuolsar
fission as well as thoae‘ encountered from naturally radiocactive sub-
stanoes divide themselves into the following typess Alpha rays,
beta rays, gamma rays and neutrons. Information available from the
literature on previous stulies indiocates a rather extensive kmowledge
of the biological effects of X-rays and gama rays and very little
information on alpha and beta rays and neutrons. The programs were and
are organized along the following basio outline.

There was no change in subparagraphs b, ¢, 4, o, £, and g

from that shown in basic history.

he The Physioal Measurement of Radiation of Various Types, -
In the physiocal measurement of radiation of various types, it is neoces-

sary to develop methods of aocourately measuring and standardizing the

“§5.2 .
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dosage of radiation to be used in the biologioal experimentation and

measurement of the extent of any hazardous radiation whioh might be

found in a plant area,
i. The Biologlo Effeots of Radiation. - Because of the known

deleterious effeoct of radiation on the animal organism, it beoomes neoces-
sary to determine the effeot of controlled dosages of the various types
of radiation on various animal species, so that suoch obserwvations can
be used in the control of possible human exposure.

The types of biologiocal effect possible to study are: )

(1) The Survival Time or porcentagﬁ that the effeot of
a given doso: will reduce the normal life span of different animal species.

(2) The Genetio Effects of radiation as manifested in
the development of abnormal individual types from ohanges in the hered-
itary mechanism,

(3) IHistopathologioal changes as dm.onstrated. by ab-
normal changes in the makeup of the various body tissues.

(4) Physiologioal changes produced by the alteration
of the normal funotioning of animal tissues following radiation.

(5) Bioohemical and Enzymatio disturbances whioch are

the potential sourcs of thsse physiological abnormalities.
Je Methods for the Detecstion of Minimal Radiation Damage

ars developed directly from observation of the above types and are

applied to the study of the human individual or worker. These include

studtes on:
(1) Biochemical and Bnsymatic Changes which may be

"85.3
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detected and whioh, if measurable, can be corrected before irreversible
damage has taken place. Examples of such change would be effeots on the

metaboliam of ooproporphyrins, excretion of abnormal substances in the

urine and the like.
(2) It has been known that radiation depresses the

funotion of the hematopoetic system and detailed study is indicated to

"detect early changes under oontrolled dose radiation with all blood

A

elements under continuous observation.

(3) The Production of Anatomical Changes such as
epilation, skin erythema, and alterations in the integrity of the skin
and the like must likewise be studied under ocontrolled dosage.

ke Studies on Msthods for the Prevention of Radiation

Injuries. - Studies are likewise indicated on methods for the prevention

of radiation injuries, These inolude:s
(1) Methods of physioal detestion of external radiation

by the development of semsitive direct reading instruments capable of

the detection of amounts of radiation well below those mecessary for

demonstrable injury to the animal subjeots,
(2) Methods for the determination of harmful amounts

of radioaofiva dusts and gases in air, in water and the iiko. Many
radiocaotive materials 1ike radium are deposited in the body and in such
looations produce injury to tissue., Methods based on the determination
of dangerous amounts of these substances By examination of the exoreta

and direot measurements of the body itself are nedeuary.
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l. Protective Measures. - Studies on the effiociency of

shielding egainst radiocaotive materials, the efficiency of eihauzt

" and ventilating systems against dangerous emounts of dusts, the deve-

lopment of protective clothing and devices, and the development of
rerote control processing methods have been oxti'amoly important in the
Manhattan Distriot proteotion program to date and will ocontimue inte

the future.
m. Therapeusis of Radiation Deamage. - The possible thera-

peusis of radiation damege by the use of replacement therapy for the
damaged bodily elements, as well as the reduction in the exposure
following deposition of radiocactive materials in the body deserves
oonsiderable study. Replacemext of the damaged hematopostio elements
destroyed by severe radiation exposure offers one possibility; detection
and neutralization of unknown toxio substances prodused by radiation
and other such difficult problems dosom. oonsistent and detailed study.
All the above studies are necessary on alpha, beta and gamma rays
and neutrons of varying imtensity. In additiom, the radiation from the
radioactive substances to be discussed has 11!:0'5.39 to be oconsidered.
Also, the effects of acute and ohronic exposure must be determined

because of their dissimilarity.

S5-4, Radioactive Substanves ~ Harard Research. - There waa no

change in status in this paragraph from that shomn in basioc history.

S55-5. Substances of Potential Chemical Toxloity. - There was no

ohange in status in this paragraph from that showa in basic history.

S5-6 Industrial Research,

a. General. - There was no change in status in this para-

graph from that shown in basie history.



' bs Contraots Anitiug__}.ggroval.
(1) University of Virginia. - Dr. Alfred Chanutin

Study of the effects of wvarious types of radiation
(alpha, beta, gamma and neutrons) on the ciroulating
blood proteins by electrophorosis and protein fractioni-
tzation technique. To determine whether means of early
detection of radiation demage can be‘acoomplished in

this way.
(2) University of Tennessee. - Dr., Henry Willes

Study of the mechanism of toxic effeots of uranium

e 3
o
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and other heavy metal ocompounds on the ld&ney. This is
a continuation of Dr. Wills' work with the Rochesater

( Manhattan Pro ject during the war and contributes to
that gensral ?tudy.

Reports on Research Activities, - There was no changs in

status in this paragraph from that showmn in basio histary.

S5-8. Organization. - There was no change in status in this

g paragraph from that shown in basic historye.
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SUPPLEMENT TO SECTION & - ORGANIZATION

There was no change in status in this Seoction from that shown

in the basio history.
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( SECTION 7 - HISTORY OF MEDICAL SECTION PARTICIPATION IN THE MANHATTAN
PROJECT ATOMIC BOMB INVESTIGATION (1st TECHNICAL SERVICE
DETACHMENT - INVESTIGATING THE BOMBINGS OF HIROSHIMA AND

NAGASAKT),
7-l. General. - On 1l August 1945,‘ two days after the bombing of

Nagasaki, a message was dispatohed from Major General Leslie R. Groves
to Brigadier General Thomas F. Farrell, who was his deputy in atomio
bomb work and who was representing him in operations in the Paoifio,
direoting him to organize a special Manhattan Projeot Atomio Bomb
Investigating Group,.

This group was to seoure soientifio, technioal, and mediocal in-

telligence in the atomio bomb field from within Japan as soon as poss-
ible after the cessation of hostilities. The mission was to oconsist
of three groupss,
( ‘a. Group for Hiroshima -
b. Group for Nagasad
. O0e Group to seoure information concerning general Japanese
aotivities in the field of atomic bambs.

The first two groups were organized to aocompany the first American

troops into Hiroshima and Nagasald.

7-2, Purposes of the Mission. - The primary purposes of the mission

were as follows, in order of importanoces

a. To make oertain that no unusual harards 'oré present in
the bombed oities;

b. To secure all possible information ooncerning the effects
of the bombs, both usual and unusual, and partioularly with regard to

radiocactive effeots, if any, on the targets or elsewhers.

7.1




General Grt;vos further stated that all awvailable specialist
perﬁonnel and instruments would be sent from the United States, and
that the Supreme Allied Commander in. the Pacific would be informed
about the organization of the mission. ;

7-3. Investigating Group. - On the same day, 11 August, Colonel

Se L. Warren, Chief of the Medical Section, was directed to select the
special Peraonnol to form the part of the investigating group to be
sent from the United States. This group was ordered to California
with 1nétruct10ns to proceed overseas at once to accomplish the purpose
set forth in the message to General Farrell. In the two days betwsen
11 August and 13 August, the personnel and equipment necessary to per-

form the mission were brought together,
7-4. Personnel., - The group from the United States, under the

oommnand of Colonel S. L. Warren, consisted of members of the Manhettan
Project stationed at several of the oontinental installations.

7-5. Fleld Activities, - This group with their equipment depari;ed

in a C-54 type plane from Hamilton Field, California, on the morning
of 13 August and arrived in the Marianas on 15 August. At this polxt
they were joined by other members of the lst Technical Service Detach=-
ment stationed at Tinian. These latter included three civilian phy-
sioists (Robert Serber, Philip Morrison, Penney), one mociica.l corps
offioer (Capt. James Nolan) and several intelligence and administxjativo
officers (Major William Uana, and Lt. Col. Peer De Silva). The division

of the group into three sections was accomplished as directed, with



Colonel Werren in ocharge of the Nagasald group, Lt. Col. H. L.
Friedell in charge of the Hiroshima group and General Farrell and
éeneral’liemn in oharge of the Tokyo group.

The Nagasald group left Tinien on 16 August, flew to Guam, and
left on the following day on a L,S.V. type ship. After & days, thoy
wx"'o trmferred to a destroyer and taken to Olddnawa, where they were
billeted at the Naval Operations Base for a period of 20 days.

The Hiroghim group remained for several days on Tinian, and
wors then 'kramported to Zembo Ango.

The Tokyo group was flown by special plane to Okinawa.

The arrivel of the three groups in Japan, and their activities
there were 'as followss.

a. The Tokyo group arrived at Yokohama on 7 Septembei-
acoampanied by Colonel Warren and Captain Nolan from the medical
section. Preliminary inspeotions of Hiroshima and Nagasaki were

made on 8-9 and 13-14 September, respectively. At this time pre-

~ limipary measurements of persistent radicactivity were made and some

patients observed.
\
be The Nagasaki group was flown from Okinawa by special

plane and arrived at Omura on 20 September, and together with Drs,
S-erbor and Penney, two photographers who had beeﬁ attached to the
group, and ons ophthalmologist from the theatrol, spent 16 days
examining patients; interviewing survivors and colleoting preliminary
oasualty statistios; ocollecting p;tholbgioal speocimens ; measuring

residual radioactivity; and evaluating physical damage.

el
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6. The Hiroshima group were flown to Tokyo b‘y special
plane on 3 Ootober, aml after several unsuccessful attempts to reach
Hiroshima because of the weather, finally arrived there on § botobor.
This group spent 4 dnys occupled ri.th activities simlilar to those of
the lag;aa.ld. group,

d. Departure of the three groups oocurred for the most part
in three main movements, although individual members, particularly of
the Tokyo group, had reported dback to 1’;he United States at earlier dates.
Return was by special pfaneu' (c-54) via Tinian, In genprabl, the
Nagasaki group landed at Hamilton Fleld on 10 October, and the Tokyo
group on 12 October, and the Hiroshima group on 15 October. From there,
the various members of the mission returned to their proper stations. ‘

7-6. Preparation of Report,

a, The material brought back, from whioh a report was pre-
pared, was distributed as follows:s
(1) The main portion of photogrhi;hs, interview notes,
eto., were brought to Oak Ridge; 4
(2) The specimens for study of radiocactivity and the
pathologioal material were sent to Rochester, N. Y., for analysis;

(3) The clinical data was sent to Roohester, New York,

for statistical analysis,
b. The final report was prepared and written as follows;
(1) The physical damage study was prepared and written
by Majors Youngs and Varley. . )
. (2) Analysis of soil samples, photographic film, and

other objects was done by Capt. Tybout with assistance from Drs. Bale
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{\, and Dessauer at Rochester.

(3) The pathological specimens were prepared and
studied by Major Howland,.

(4) Statistical analysis and writing of the oclinical
seotion was dons by Capt. Barmett, with the assistance of Major Howland,

¥r., Wantman and Mr. Tiedeman at Roohester, N. Y. and Washington, D. C.,

respectivelys.
c. The warious sections of the report were collected and

edited by Capt. Barnett in Washington and the final report of the find-

ings submitted to Gemeral Groves and distributed to Rochester and Oak

Ridge in May 1946. ’
6=Te Follow-up Study. - During the time of study in Japan in

September, 1945, the Manhattan Distrio‘b group was Joined by personnsl
from three other independent units. A large group of medical corps

officers and teohnicians, organized from the theatre under Colonel A,W.

Oughterson, arrived in the two oitles late in September. A much smaller
group under Commander Shields Warren, representing the Naval Technical

Missions in the Pacific, also arrived. From the outset, a large group

of Japanese physicians under Dr. Tsao Tsusuki, representing the Japanese
government, had been a'otivo in the investigation. The Joint Medical
Atomic Bomb Investigating Commission was established in the field at
this tims. This consisted of the Manhattan Distriot group and the three
units mentioned above, under the direction of Colonel A. W. Oughterson,
who headed the largest component, and whose group stayed to complete a
thorough study. The material collested by this commiasion; (including

1
records on 14,000 persons and approximately 150 autopsies) was brought

. | - EEaaa—
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to the Army Institute of Pathology in Washington, D. C., in January

1946, the major portion of the field work having been completed in

' early Decamber 1945. Study of the material was carried on at the

. Army Institute of Pathology and the Biometrios Division of the Offioce
of the Air Surgeon. This was under the general direotion of Colonel
A. W. Oughterson, and the immediate supervision of Lt. Colonels G. V.

LeRoy, A. Liebow, and Major E.V. Hammond. Manhattan Distriot partici-

»
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pation in.this study oonsisted ofs

a., Aotive participation and liaison work by Captain Barnett,

b. Employment of personnsl for work on the projeot. These
f inoluded Drs. Oughterson, LeRoy, Barnett and Rosenbaum (after their
separation from active duty), and in addition several ocode clerks and

other technioal assistants,
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(-« SECTION 8 - HISTORY OF MEDICAL PARTICIPATION IN “OPERATION
' CROSSROADS".

8-1. Gensral Statement. - President Truman indicated that personnel

~ protection at Bikinl was obligatory and that the tests must be carried
out without mishap to any individual. The responsibility for this ob-
ligation was assigned to Captain George I.yqns s United States Havy
Mediocal Department. The mature of fhe operation required division of
duties into the warious highly specialized fields, such as Radiologis
Safety and Damage Comtrol Safety. Colonsl Stafford L. Warren who had

directed the radiologic aspeoct of the safety program of the entire

Manhattan Disfrlct was seleoted as Chief of the Radiologlc Safety
Seotion for Joint Task Force One.
8-2. Planning, - Protection involved consideration of not only
( "Joint Task Foroe One Personnel, but also Army and Navy personnsl on
the ma.rbyd:olla' of Einewetok and Kwajalein, as well as the matives
"?” inhabiting Bihni and mearby areas, Consideration-was given to
meteorlogic conditions so u.nfavorable as to endanger people in Japan
‘and the United States.
"

' Flans were aimed at two speoifio categories of danger; first,
that from the imitial detonation; and second, that from radiation -
persisting after detonation. The latter arose chiefly from fission
produots. Fissionable material and matter in which radiocactivity
had been induced also contributed to persisting radiation.

Safety from the hagards of the detomation was to be insured by
the evacuation of persomnel from the Bildini Atoll. The distance whioh

was considered safe was estimated from the -obiorwd effeots of the
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thres previous bombs and by theoretical caloulations. The natives
of Bikini Island were e'mcuatod"before the arrival of most of the
Task Foroe. : .

The danger of persisting radiation was to be evaluated comtinuously
and extem;;erl.moully as the ocoasion demanded. Radiation measurements
were oarried out in the manner of the Manhattan Distrioct Projeot work
with some uodifioafiou for partiocular situations. Fission products
and other aotive matter were to be traced by ship, plane, and land
vehicle as tha‘imt’anoo demanded. When this beoame impossible, estimates
of the ultimate fate of a mass of radiating matter were made on the basis

of meteorloglo data.
Manhattan District personnsl and qualified civilians from outside

R A pwAsuiinse o N

the distriot were used as a nucleus for the traiming of additional

officers who were to be nseded in the carrying out of these plans.

8=3, Personnel. - Medioal officers were selected from the Navy,
the Army Ground Foroe, and the Army Air Foroe to make up a training
groups

A great share of the members of the Radiological Safety Seotion
wore reoruited from the various areas of the Menbattan District. They
were individuals who had participated in some way in the safety program
of the distriot for the preceding years,

llany well known scientists, by invitation, made up a part of the
samplement. They acted in ons or more of three categoriss; observers,
advisors to Colonel Warren, or actual partioipanta.

8-4. Training, - The Training Group were ordered to Oak Ridge in

mid January 1946. At this time the indooctrination program was started
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under the supervision of Colonel Warren. His chief aides were Lt. Col.
Hymer L. Friedell, M.C.; Capte. Fred Bryan, M.C.; Capt. Birochard Brundage,
M.C.; Capte. Robert Buettner, M.A.C.; and Lt. Leonard Rasmussen, M.A.C.

The oonmtext of the study at Oak Ridge was polnted to a fundamental
understanding of nuclear reactions with partioular emphasis upon those
reactions which were oconoerned in the manufaoture of and detomation
of an atomic bomb. Partioular stress was placed upon an understanding
of the upartt;lon of uranium isotopes as carried on at Oak Ridge.
Didaotio programs were supplemented by field trips to the Gaseous
Diffusion Plant, the Electromagnetioc Soparation Plant, and Clinton
Laboratory. Throughout the course there was a vigorous attempt to
transmit to trainees a realization of special hazards and a working
knowledge of devices and mesthods used in proteotion.

On 12 and 13 February 1948, the group left Oak Ridge for additi;ml
training.at the University of Chicago, the University of Rochester,
and the Philadelphia Navy Yard. At both of the Universities, lectures
and demonstrations of ourrent biologioal research relating to the
toxicology of fission products and fissionable mterial were presented.
The deleterious effeots on protoplasm of both acute and ohronio radiation
exposure were disoussed., At Philadelphie, Capt. Lyons and his_ assistants
introduced the group to the Navy "Rebreathing Unit®™. An inspeotion of
the Cruiser Prinz Eugen and the Battleship New York was ,undortal‘xn so that
members of .the Radiologloc Safety Section would have some ides of the
structure of a ship.

At Los Alamos on 4 March, 1948 lectures and demonstrations as well

as fleld trips were continued. The speoial problems and hazards as
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encountered at Los Alamos were emphasized. The fundamental aspects
of field monitoring for radiation were inclucated. This was done in
a very realistio and practical manner by virtue of a field trip to
"Trinity®, - the site of ;he initial and historical atom bomb detonation..
Dr. Louis Hempleman was most active in this program. At Berkeley,
California, during the last two weeks of Maroh, the sites of the various
particle aocelerators were visited and the group heard additional
lectures.

Postponement of the test by the president gave time for additional
indootrination. Offioers were sent to Chioago, Hanford, Sam Diego,
and Los Alamos, where aotual participation in the experimental and
applied procedufea of radiation proteotion occourred.

8-5. Operations. - The Hospital Ship, U.S.S. Haven, served as a
means of utranaport of both personnsl and equipment and also served as
a base during the emtire operation. Embarkation ccourred 28 May 1946.
Planning and training oonf:lnued and vmre' pointed to predioted operational
situations,

The strategio and taotical details of rehearsals and actual tests
can be learned by referring to reports of Commander Ksufwazn, U.S.N.,
who was the operations offiocer for the Radiologlo Safety Seotion.

The underlying plan of safety from radiation for the emntire
operation was that -offioers and men, capable, of detecting radiation
by proper application of instrumemts, and also capable of interpretation
of radiation 1;1 terms of protoplasmio damage, would be in attendance

at all operations ocourring in potentially dangerous areas. This
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necessitated sending monitors in the photographic planes, reconnaisance
planes, rescue planes, and in all of the warious types of water oraft.

Colonel Warren and his assistants, Capts. Bryan and Buettner ar-
ranged for assignment of the Iraining Group to positions appropriate te
their degree of training and expexiienoo. Close liaison was maintained
between the Commender of Joint Task Force One and Colopol Warren, who,
in furn was in constent communioation with the highly dispersed membere

of the Radliologio Safety Seotion. By this arrangement, Col. Warren

~as a staff offioer, was able to modify tactical and strategio maneuvers

as hatards were encountered and evaluated.

As a result of these relations both tests Able and Baker were
ocarried qut with a maximum of proteotion to persomnel. The extra-
ordinary persistence c:f radiation on target ships following the under
water shot taxed the resources and ingenuity of those responsible.

It was necessary to impose methods of decontamination upon personnel
returning from ocontaminated areas both for their owm and others pro-
teotion., This was enaoted by the utilizatién of a laundry ship. BEvery
individual who was to board a target u‘hip was required to pass through
the laundry ship where he lef't his own clothing and dressed in special
attire. On return from his task he again passed thi'ough the laundry
ship where he disoarded his work clothing, bathed carefully, and finally
retrieved his own olothing.

Special precautions inocluded the examination of several thousand
urine speoimens from exposed individuals. These ioro done in order
that assurance would be available that no individual had in any way

aoquired appreciable amounts of radiating matter within his body.,
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Ravy line officers, disturbed, and in soms instances chagrined,
at the restrictions imposed upon ship inspection and movement by the
Radiologic SafetySection, conceived a program of decontamination of

ships. In principle such a plan was gensrally envisaged as of consider-

able value to the National Defense. Aotually the methods and materials

aéplied resulted in extraordinary difficulties of proteotion to personnel.
The dangers of ingestion, inhalation, or absorption into the body by
any means of the ?very innocuous fissionable material or fission produots
were necessarily increased by the arduous and cumbersome methods of
ships decontamination. This situation led Colonel Warren to advise
Admiral Blandy that ship decontamination be delayed ultimately. De-
contamination was to be carrled 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 ocontaminated because 'of. residence in contaminated lagoon water.
It was necessary to set up standards of maximum allowable radiation
in and about each ship before it would be cleared’ for embarkation.
In the late operational phase several of the members of the training
group were required to participate in such clearance. Colonsel Warren,
with his advisors, suggested temporary standards, The sams problem
arose with some target ships which were not mechanically disabled but
whioh were radiologically questionable,

On 15 August 1946 many of the members of the Radiologic Safety

Section left for the United States on the U.S.S. Henrico. Commander

Harris of the Training Group was left in charge of the seotion at
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Bikini. On the Henrico, plans were designed for the training of add-

itional personnel, partioularly Ravy, so that the Manhattan Distriot
Group oould eventually be replaced.

From Bikini, monitors were sent to Guam, Manila, and Psarl
Harbor, and ports along the Pnoif%o oocast of the United States so
that oontaminated ships could be interoepted and monitored. Thus
a proper evaluation of their danger in "olean™ ports could be made.

Early in September 1946, the command of the Radiologio Safety
Seotion was given to Captain Walsh, U.S.N., M.D., of the Western
Sea Frontier at San Francisco. At this time many of the tactical
units of J.T.F; 1 had reached the Paocifioc coast ports where they
were interred in the various navy years to await final oclearance.
High priofity for these ships led Captain ﬁplsh to order mesmbers of
the Training Group from outlying bases, including Bikini, to Sen

Francisco.

Late in Ootober, 1946, personnel who had been ‘trained in the
program conceived and planned on the Henrico were assigned to Captain
Walsh. The employment of this additional group permitted the return
of Manhattan District officers and men. Some of the nawval offiocers

of the original Training Group ocontinued with the work,
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