0SD1.950123.002
MASSACHUSETTS INSTITUTE OF TECHNOLOGY S
>
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28 October 1952

Dr. John D. Stoeckle

Panel Director

Committee on Medlcal Scilences
Research and Development Board
Washington 25, D. C.

Dear Dr. Stoeckle:

This is in response to your memorandum of 20 October 1952
requesting recommendations for concurrence or comments on the
81 page mimeographed draft of a manual on Medical Aspects of
Occupational Radiological Hazards.

In the time available I have carefully read portions of
the draft, and have scanned the rest of it. Joel Bulkley and
Sam Levin of this Institute have read the draft carefully and
have given me their detailed reactions in the form of marginal
notes and oral comments. It is clear that whoever wrote this
draft has put a great deal of time and effort on the Job. Parts
of it are very well done. In other places there are serious
errors of fact (for example page 10 where hydroxyl ions are
referred to when hydroxyl radicals is meant; page 6 where the
use ?f the rep unit is incorrectly denied for neutron measure-
ment).

In view of the large amount of time and effort which has
already gone into preparing this manual it seems to me only fair
that it should receive a sympathetic and detailed review by the
consultants to whom it is referred. 1In my case, and I think
in the case of the others, this is impossible to do in five
days with no previous warning so that adequate time may be .
available for the review. I feel very strongly that in matters
of this sort the Armed Forces should give at least a month's
notice 1f they are to obtaln the benefit of a sympathetic and
thorough review.

I am unable to determine for whom this manual is intended.
Nejther the introduction nor the content of the manual makes
this clear. I feel that as a result of having no target, the
manuawdoes not hit any of the available targets. I will try
to explain this thought in a little more detail.
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If the manual were written with a view to providing
practical working information, then 1t can be said that it
never goes sufficiently into detail to permit the actual per-
formance of a specific objective. For example the information
on page 66 1s insufficient to permit one to design a radio-~
chemical laboratory, and no references to additional literature
are given in the text. Among potential targets or readers there
is the other extreme of the speclalist, who for want of a better
adjective might be thought of here as the "theoretical man" in
contrast to the "practical man®. This theoretical man might be
interested in such fundamental things as the mechanlsm of
biological action (page 10), or the mechanism of the Gelger-Muller
discharge (page 20). But neither of these discussions will give
him enough information, and no references for further reading are
cited.

Midway between these two extreme targets would be the general
reader, and by default I assume that those who wrote the manual
may have had the general reader in mind. I do not really know
who in the Armed Forces corresponds to the general reader, but I
can say that if I were a student I would definitely need to have
an adequate bibllography for furtherreading keyed into the text.
T feel that ‘one of the greatest weaknesdbs of'the présent manual)”
is the fact that the bibliography at the end is not keyed into
the text.

I would urge that the target be deflned before the draft is

reviewed further. If the final intentlon 1s to reach some sgpeecific

type of "general reader™ then several such readers should be used
as guinea pigs in testing out the next draft. It is difficult
for an informed reader to guess how useful a glven plece of text
will be to another reader who has not been previously acquainted
with the subject matter.

For the present I can only report non-concurrence. This is
because the objectives of the manual are not visible to me and
therefore I cannot judge how closely the text comes to fulfilling
1ts objectives. I would urge especially that a good bibliography
be keyed into the text. I would feel that a month's warning
should be given before a detailed and sympathetic review is
requested on long drafts such as this one.

If the future course of this draft mekes it worth while I
could ask Messrs. Bulkley and Levin to compile their list of
marginal comments and corrections, but at the present time this
does not seem to be indicated.

Sincerely yours,

RDE:mms Robley D, Evans
CC: Dr. J. C. Aub Professor of Physics
Dr. Franklin McLean ,
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"MEDICAL ASPECTS OF OCCUPATIONAL RADIOCLOGICAL HAZARDE"

-

Page 4, line 6t "When power ... " Does not consider residual
induced radiation, f{,e., cyclotron.

Page 6, line 123 Neutrons are considered in the definition of
rep ™

Page 7, table 1: This is Chalk River table., Use NBS Handbook
47 figures, 1.e., B exposure whole body should
be 1.5 1ns%cad of 0.5 reps.

Page 10, End line f{rom bottomt Refer to Prof. Evans! comment
in letter of E8 October 1852,

Page 17, line 2t The 1 mm absorber ig usually cadmium or silver
to provide for wavelength independence in
response,

Page 17, page 13 It might be useful to polint put that wrist
! &wmw.mgu "i¥d/or finger” badged are worn’in cone
Junotion with body type.

Page 18, par. 1l: Repetition,

Page 18, table: o Sensitive Range (r)
’ Dupont Eeh feetud 220558

Ada
Dupant 508 0.03 - 3.0
Dupont 558 faalux 1280 2.0 - 600

Page 19, line 183 Dalete ¥and",

Page 22, pare 11 mr/hr = 2:8¢ (Blligrems of Ra)

(neters)2

Page 44, 1ine 31 €1%° has 0.64 Mev beta.

Page 44, par.2: Ad Nagg as ggclotron—produced, delete 0056,
Co 7, and CoP® as they are not good examples
since the three laotopes are produced by the
game bombardment and cannot be ssparated.



Page 49
Page 50,

Page 52,

Page B2,

Page 684,

Page 65,
Page 71t

s L asse - M G E

COPY

3rd line from bottom: Aluminum - for P-shleldiing?

par, 2t Last sentence: What is meant by th¥s?
1, Is 4t greater biological effectiveness of
lower energy ¥Ysky shine" radiation or
2« Ie it intensity of radiation from "sky
shine" greater than radiation through shield.

par. 3t Add: Negative pressure should be maintained
in the exheust duets,

lagt par: Kot true aefording 10 present tE ing on
toxicity of Cl4 (See summary of C1% eonference,
Argonne Fational Laboratory, Jan. 15-16, 1852),
Bt:tg& there that Yone hundred and fifty me
of C4%¢ in an acute ageldantal inhalation would
probably not exceed the permissible dose."

par. 21 Does anybody really uie this method of controlled
accessible storage?

last par, 3 An inhslation and ingestion hazard.

This table should be gone over thoroughly. For example
cyclotrons, beta-for residual radiation, Eynchrotons-
major radiation hazard is x-rays. Luminous paintsemajor

: Py ##tion,” Thorium also a from ingestion.
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27 Oatober 10862

MEMORANDUM FOR EXECUTIVE DIRECTOR, COMMITTEE ON MEDICAIL SCIENCES

SUBJECYT: Manual on Medioal Aspects of Oooupatimlrm:lolégiosl
Hazards

l¢ In a rather general review of the proposed menual, examining
it from the point of view of a training document, a number of problems
gseem rather pertinent to one who is gompletely wuninformed on the
technical aspects of the subjeots These are disocussed briefly belows

v“,——-.—.r.....
MHingag

a. The first impressive faot is the ocomplets absence of
plotorial or visual aids and disgrams. Although there are no ine
dications that such aids must permeate the entire voluwe there seenm
to be a number of situatioms whers they could be incorporated and
olarify quickly some of the text, especially when dealing with detection
instruments and desontamination and protection progrems where devices ‘
are utiliszed, isiisdh

be There oould be a slight reorganization of the order of
some of the Chapters; for example, Chapters 7 and 8 could precede
Chapter 8.

6s There is an indication in the earlier Chapters that a
great desl of information is taken for granted on the part of the reader
and general statements are made all too frequently amd glibly. One
cannot belp but believe that many of the rather osomplex comcepts should
be simplified in terms of language and less be taken for granted on the
part of the reader if the material is to be readily perceived and wnder=
stood, In line with this general problem it would seem helpful it
odocasional references are interspersed threughout the text, by means of
footnotes, oiting specific reasearch reports as a ready reference for the
individual who wants more thar a procedure or reccomended technique.

4. The early Chapters seem to warrant somewhat improved
parsgraphing, In & number of situations there are two or three or four
different idexs oontained inm a single paragraph and it is bellieved that
this does not lend itself to utility in a training manual, In addition,
there are sections under Chapter 8 that obviously would de better if
incorporated into Chapter 9 since they relate to problems of protection
in their general consideration of the topios concerned.

=
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e. Although the volume talks in general terms about oge
cupational radiologloal hazards some information ought to be furnishe
about the more specifio ocoupations or Jobs and their relatioma to
some of the specifio types of hasards rather than the gensral approach
whish is evident throughout the volumw.

2, I truat this will prove of some value in view of the relative
superfieial sorutiny of the taxt sontained in the manuml,

ﬂw;&;’é&&é

AARON B. NADEL
Bxecutive Direotor
Committee on Human Resourcess
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CHICAGO 37 - ILLINOIS
UNITED STATES AIR FORCE
SCHOOL QP AVIATION MEDICINE
RADIATION LABORATORY

930 BEAST PIPTY-EIGHTH STREBEBT
Receiving Room:
917 EAST FIFTY~SEVENTH STREET ‘f,
4]

Telephone: % -

HYDB PARK }-2918-2% ,
i

John o8

ee on Medical Sciences
Research and Development Board
The Pentagon
Washington 25, D. C.

25 October 1952

e

Dear Lt. Stoeckle:

I have your memorandum of 20 Qctober, with attachments, concern-
ing the draft of a Manusl on Medical Aspects of Occupational Radiological
Hazards., This has been carefully reviewed by Robert D. Boche, on my bshalf,
and I have discussed the whole matter thig morning with Dr. Coggeshall.

First, I have been unable to understand the purpese of the manual,
even with the help of its Introduction (pp. 1-2). A Handbook of Atomic
wWeapons for Medical Officers was released in June 1951 as prepared by the
Armed Forces Medical Policy Council for Departments of the Army, the Navy,
and the Alr Force and published under the ausplces of the Armed Forcaes Spec—
ial Weapons Project. The new manuscript apparently proposes a manual to
reach the same individuals, with samewhat different slant, but it does not
seem sufficiently different to me to warrant a new publicetion. Perhaps 1f
the purpose of the new manual were made more clear it would be easier to
cament on its organization and subject matter.

Second, there arse stlll numerocus errors and points requiring clari-
ficatlion in the manuscript as it stands. You have listed a number of these,
and Dr. Boche has supplied an additional 1ist. I would say that, once the
purpose is adequately defined, a considerable amount of rewriting would be
required to make the manuscript publishable.

Third, I am unable to understand why the Armed Forces Medieal
Polley Council concerns itself with such a project &s this, Partly because
of this br. Coggeshall requests that the question of concurrence on the manual
be referred to the civilian group, including members of the Commlttee on Medi-
cal Sclences, which will meet in Washington next Wednesday, 29 October, before
any statement is made to the Chairman, Research and Development Board., I shall
hope at that time to be prepared to discuss the manuseript, and I shall need
your help in presenting it to the civilian group, which will determine what
further action is required.

-
Slncerely,
ccs Dr. Lowell T. Coggeshall
Dr. Robley D. Evans
Dr,. Joseph C. Aub Franklln Ce McLean M. D.

A0



17 Ostober 1952

NEUHORARDUN FOR DR. MU3ISELLS

SURJECE: Mmmal on iledisal Aspects of Oocupstionsl Radiclogical Hassrvie

Ny commgnts on the above namual, Medical Aspects of Occupstionsal
Wm.m-mzu:

1‘ Mv’mlt

COMMENTs Tiis assumption iz not warranted on the baxis of
sxperimmtal and slinisal dada.

' axposuren , tendencies, urinalysis,
tlood eound s @4 chast x=ray. The blood
shonld consist of red, totel white, differential wed platelet

eounts, ad bamoglebin determinatien perfermed at the same
L tine on at luast tlrwe successive days for cowpsrisom with
future tests as indicated."

COBENT: 1. *Faniliak tendencies™ im not defineds I know
of oo information which indicates that there are
ay familial tendencies to radistion illness whish
is 4mplied in the above paragraph.
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2, Flatelet counts are an unnoaessary and unrealistic
burden on laberatory facilities because thay are dif-
fiocult to perform accurately and have 1ittle value in
reflacting early radistion changes on the hamatopoletic
n'm E

3. The additional Information obtained from & red blood
osll count in conparicon to a hemoglolin determination
is open to question when the red blood cell count is
utilised elther for follow up or initisl examinstion,
The reasons arc the sane os nobted in 2 above.

4+ Thrae suocessive hewoglobin determinations do not
ivoreage thoilr sccuragy, upefulness or validity. The
reagon for this sug-restion is not clears

Page 11, paragraph 21 "The total amunt of redistion sdwinistrated,
uuphd\mk tho schedule of adainiztrstion of the radiatien, or
the dose rate, alter maricedly the obsorved Hlologiesl effeste.

any glven effect obeerved after a oms hour radistion exposure will

be reduced appresiably, perhaps even as such ss 50%, if this sew
restatie dogace is 1o axterded or given in divided doses over & 2

COMMEETS T do not know of the evidenos that indloates that the
variation of "any given effest® will vary by 50% under the
ghove circumpbances. 7Tris evidsncs nuy exied but I do
not thkdnk that this genarslisstion is wvarresped.

Page 14. YOIAOQNOSIN.® *The waricus presumptive and gupportive
evidentes are discussed in debtall in zmy poblications, and in
the asute phase invelve wmorwmm
of the hemstopoietio and aystea of the body.*

COMMENT: Thia sentence is gramatioslly inageurste and £
insoxpletey. The scute phases of rediation illness
involve more than the Themstopoietic and lywphatio®
mystan, slso the QI tract, eto.

Pages 14 ond 15. YTHIATNENT.® "The sdministration of antibiotices,
both orally to control irteastinal invamion of infective orgarisms,

to contyol sslectively the vulnerable sites of
mm iz Liaportant,."

COMENT: Thip i & misstatemart of fact. It presuppossa that
orslly sduinistured antibiotice do not reach "ee-
lnt.in:ly th- mlnn-abh sites” wheress parentally

med dpe This is not true it

sane dougc Ami nd bv the two means. Mthcr it
umtehuwhﬁuumW'mm:bh sites of
involvement .*
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10,

2.

3.

Page 15. "Ihe eadainistration of btlood derivatives, dvuge and
chaxnicals to support btlood regsnaration and overcoms vasoulsr
fragility and peroasiility, chemicals to conirel and restore
£ixdd and alectrolyie m...uuwmamw
Mmmmmamam.—

-l
CONMENTs This implies that hlood darivetives, drugs end
chanisals exist which will overcome vasoular
fragility and permesbility. I do not know of
thases Platlets will correct the bLlseding defeat.
thare «ffect in not ap stated adove, nor is thelr
nochanien of action known sd the presends Further,
*ahanicals® per e do not oontral ad restare fluid
;amwwm "Chendeals® snd water way

Page 17, pursgraph 2. “"Hadium is a convanient souwroe for the
gare, rey calibration.”

COMMENT: Institutions are aleo using Cobals 60 for this parpose.

Page 17, paragraph . *iranium metal say bs uped for the beta o
saliteation.”

COMENT3 Institutions also use Strontius 89 and Fhoephorus 32.

Page 17, paragraph 3. "Thay {film badges) are relatively
inpangitive to temparature and husidity and will operate swooess-

fally vhers elastrical 1nam r-u.-

OOMMRNT 3 zsmmumrmmmamm
md ascureats quelification thas film badges heve a
1inited shelf 1ife for stevegs.

Page 20, paxagraph 2. *Tt 1s tiis decomposition er hresicdomn of
uolssulss which geneiwlly Jiwits the ueeful life of a Oeiger—
Meeller tube.”

COFERETT Current O tubes are filled with balogen gases for
quenching the current, and the deterioration of the
tubsa ia not limited by the fagtor mentioned here.

Page 1, paragroaph ke

COMMRNT: Tide paragraph is not: alsar unless one pregupposss that
the axpopare to rxltiple soiurees is simcitaneons, f.e.,
a1l the sources are in one room and &1l in operation.
Trls statement igneres the facbar of tinme of exposure.
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15,

16.

17.

19.

Fage 36.

COWRENTs It wodd be belpful to know that sources of She
talhles from Lhe references listed in the HMliography.

=ik

Fage 38.
COWENT The seotion on BETA PARTICLIES hes no indioation of the

of thase + The statements are not
mE et thtte peales

Fage 47 "Phosphorus 32 for differentiation of bonight.srd
salignant tumorn ;

.GC."

GCaniEny . Thie stebemat presuppesss & wide muber of tumors
whare this sheetvation has besn xadg. The numbep
of fumers das Leen very limited.

Page 49 R. *Iodine 131 Ln exoreied morw repidly in
nyxedenetons Ahan {n sorual or hypardlyreid,®

COMMIENT ¢ 'EM:MM«&M&“M&!W

tigroid *
mmummmnmrwm
ioh of & perventage of the sdministered dose of

xm. AR A .
Page 49 ﬂ:’@hl "Esdioaotive sulfur has $o be aduinisbered
in the form m:ntutmum.erm foy
Mudying the tumover of sulfur since elmendal or suXfate

mhm”mwummmmooa'

COROMENT: Thie stadenent 18 pariially correste It in
stated, s and 9ore in accord with the Caste,
that radioastive sulfur iy used 4o ladel the amine
acids mentisned in order to study their interaediery
oetabolism. A

Page 50, paragreph 2. =For large quutitise of radfoisotopss 1%
is usuaily recesesry to previde silelding shove and bSelow the
that

k

storage areas Yor suaxples » . o.*

COMWAeNTs Tols paragraph ignores the fact
wideh ars beta emiters, no satter how large the quantity,
wiuld not produce seosdary reflested radistion from aty
mm.



R0

N

Page 39, paragragh 3. *The design xd oolor vede of
WMilWMMm:tmpﬁ:m.ﬂ

coamm; Theaw have bLeen adepted. -

eIy By b werking vhin & sehoes Desird ouch a8 Phsveries,
Joog-ived oultory, #t0s v v o0”

OOIMERT) Fivwnium is & Jongelived aAlpha esiter.

Page TRe

CONMBNTs Tl tubee listed on this page are withous
b seaning

&
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RESEARCH AND DEVELOPMENT BOARD
WASHINGTON 25, D.C.

" 20 October 1952

-

MEMORARDON YOR EIECUTIVE DIRECTOR COMMITTEE ON BIMAN RESOUBRCES AND
COMITITEE ON APONIC ENERGY

STDJEOTs Meomal, on Madicel Aspacts of Oconpationsl Radiclogical Eagardsy

ATTACHENTSs (1) Cpy Jtr frm Armed Forces Medical Poliey Counell, dtd
1/ Oct 52, Subject, as shove

‘a7 {2) Draft of manual en Maedieal Aspecta of Occupational

Al
Pl

i Sroopding to the attachwant the Besesrch and Development Bowrdis

has beott equested forr the sbove mentisped serual. The
Comnittye eu Nedicsl Selences has been asked to goordinate the draft of
the-Shairmnts reply with the Comittee on Human Remources and the
mmmw

e mammﬂmmsamnmtmmxm

MMM%M of view and 1% i requested that your
comalitey vtaffs review the from the point of view of theiy fiald
of interedt.

e e el S N O o ALY L i hiiv Yo 3
your sarlisst convenience. -




20 Qetober 1652

BBEQRARTUM FOR TR. JOSRPH C. B
DE. ROBLEY 1. EVARS
TH. FRARZLIN C. HOLRAN

ATPTACEHYIS: (1) emorendum from The Arwed Forces ledical Foliey
Comeil to the Chatruan, HDB, dtd 14 Oot <2,
Sudjeche kmmal on Medieal Aspects of Ccoupational
Eadiologiosl Essards.

{2) Draft of the Bxwal oa the Medical Aspects of
Oompetionnl Radiologioal Hasxds

*

(3) Nexorsndum to Dre Mussells frm I Stoeckls, dtd 17
October 1952, Subjests As above.

Attacheants (1) and (2) have been forwnrded to this offfoe from the
Mmgmmmmm:ummm

‘ JOIN D. SYOHCKLE
TN ist Lts{ M, USAR

Coodttee on Medicxl Sclances
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W I0E OF THE SECRETARY OF DEFENSK
ARMED FORCES MEDICAL POLICY COUNCIL
WASHINGTON 25, D. Ca

14 October 1952

NEMORARDUM FORs gﬂwmurorm Army
eoretery of the Ravy
The Searetary of the Air Force -
The Chairman, Munitios Board, 03D
The Chalrssn, Resexrch and Development Board, 03D
The Joint Chiefs of Staft

SUBJECT: MNarnual on Medioal Aspects of Ovcupational Radiologieal Hasards

The attashed draf$ of a training mamual on Medical Aspests of
couposed of representaiives of the three militmry .
mhy&Mdﬂmdemewv'w'““.m

A draft of this proposed mexmal has been reviewed snd conourred in,
with comments, by the following military department agencies:

Departmnt of the Arxy
2 Congultants Division, S.0.0.
Re M’m Congnltmts Pi s Sete0a

- Prevent! Jas and Operetions Divigion, 5.0.0.
¥ ores. s odigine Division, 5.G.0s
o o0, Snlef of Iagineers

Ta m“'mdﬂm&

gt:ﬂm" .
. g‘.hu L g

%. Chisf, Bures of Oxdnanos

6. Chief, Puresmn of Supplies and Accounts
7 Chief, Burem of Ships

8+ Chief, Buremu of Yardg and Docks

9+ CMief of Naval Research

10. Judge Mdvocate General

corY
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Department of the Atr Force

Xe Office of the Surgeon Jeneral

2« Assgistant for Oround sgy Des/p

3. Direotor of Training,

4e Aaromedicsl and Human Resources Division, Dirpestorste
of Bgesearch and Development 1C8/D

5« Publications Review Branch, AAG

Comagts from the above agenties were reviewed Ly the Committes snd
pertinent changes made {n the oontent of the msmal.

It is proposed that this memual will be a joint publication to be
availadls to the services on a retwbursshle basis.

The publicstion of thds mamel has the aporoval of the Armed Forces
Nedioal Polisy Council, Offios of the Secretary of Defense.

Your congurrence oFr oomm ents are desired.

/a/ Je Qo Owmlay for
Sheldon £. Bromnten
Colonel, USAF (MC)
Exwoutive Officer
Arwmad Pm Medioxl Poli.qr Councd}

. . . i
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