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April 2, 1948 

Atomic Energy Commission 
Washington, D~ C" 

Gentlemen: 

The attached report is respectfully submitted by your Safety and Industrial 
Health Advisor.r Board composed of the following: 

Sidney J. Williams (Ohairman), Assistant to the President, 
I>Jational Saf"ety Council, Chicago, Illinois 

Horatio Bond, Chief" Engineer, Netional Fire Protection, 
Association, Boston, M~BSS* 

Oro Philip Drinker, Harvard School of Public Health, 
. Boston, r&iss~ 

Robert H. Albisser, Safety Director, llerck and Company, Inc", 
Rahway, New Jersey 

Vim .. F. Brown, Safety Director, Consolidated Edison Company of 
New- York, New York City 

Bernard R. Caldwell, Dttputy Chief of" Police, 
Los Angeles, Callt~ 

Dr" Abal Wolman, Head, Department of Sanit;;r.r Engineering, 
Johns Hopkins trniversity, Baltimore, Maryland 

Arthur E. Gorman, Sanitary Engineer, Of'fice of the Housing 
Expeditor. Washington, D. C" 

Herbert M. PArker, AsSistant Supedntendent, Medical Department, 
General Electric Compan;r, HEinford, Wash o 

Dr .. Hymer to Friedell, Director, Department of Radiology, University 
Hospitals of CleVeland, Cleveland. Ohio 

Richerd Fondiliar, President, Woodward & Fondillar, New Yor~N .. Y .. 

Jack J" Smick, Associate Actuar,r, Woodward & Fondiller, New Yc::;r,N .. Y. 

We :ret: 1 ita pri vilega to have been invited to serve you' and we earnestly 
hope that our report will prove of value" Our work \lr;S greatly aided by the 
courtesy and cooperation shown by all your representatives in Washington and 
in the field, cnd ~/ the eontractors~ representatives, end especially b.1 
rOOssrs .. J. R .. Maddy and Humphrey Gilbert who accompanied us on our field trip .. 

SJihGP 

... --..... ""_ ..... --~ 

Very truly yours, 

I B/ S ianey J" \Ii 111iaIDS 

S idnay J 0 Williams 
Chairman 
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SAFETY AND HEALTH IN AEC OPERATIDm 

smAll,fAR! ... Princl:,eal Recommendations 

P 
I 

54 Prompt~ study and correct radiation and other hazards to public health, 
both immediate and long-rangeo Make greater use of the cooperation at 
public heslth authorities, and of outside consultants geners~~ 

Interchange of Information 

Essential health physics data known at the Clinton Laboratories were not 
available to 1<=>25 end Y .. 12" 

Fir, 

On soma 'Projects we fO'l.Uld excellent arrangements between Health Pl::I;JSlcs and 
the FIre Department ... but not on all .. 

EmPloY!! lJYglene and Heal tb 

Further study and discussion 'f1JB3 also lead to redUction of expenditures in 
some places without Impairing needed protection. Further use may well be 
made of the safety inspectors and other professional workers, atter training 
and in close liaison with Health Physloa a 

Medical men and health physicists need the help ot industrial by'gienists 
and s8l11 tSlT engineers .. 

Puplie Heal~ 

P~slcians. health ph;rsic1sts or managers should ncr;" attempt, or be required, 
to make decisions of vital long-range importance without the advice of such 
other specialIsts as sanitary engineers, epidemiologists, meteorologists, 
~olagistsJ geologists and the likeo 

The correction of al17 continu.i.ng basis of' the deficiencies noted in this and the 
preceding section lies primarily in the creation of a unit in ths AIDe of top 
level. policy responsib1lit1~ Our original proposal for the ~Qticn of a health 
protection uni ~ in ABC was intended to meet this contingenq.. Ita details are 
presented in the Wolman-Gorman appendix sndwere submitted to !EO on September 
27, 1947 in a memorandum by Wolman, Drinker, Friedell and Parker approved by 
the entire Board. We re-emphasiza the necessity of the earl,. creation of this 
unit. Where it should now be placed, in view of the ABC actIon with respect to 
the Biological and ;Jladical Division while this Board was in the procesl:3 ot de­
lil::aration, 1s not 30 clearo It could be mads a major auboodivision of tb9 
Biological end fAedlcal DIv1sionn If this is done, this Board . reels tbJt the 
usef'ulness ot: the new unit would be guaranteed if the r!edical Advisory Board 
~ere enlarged so as to include adequate representation of nrotessional workers 
in tields other than biological or medical research. Without such emphasis 
on specialIzed .f\lnctions, we fear the unit will fall of its primary purpose" 

-------:--- . ".. ' 
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This section has touched lightly on a few of the ill8.1or aspects of' an adequate 
long-range public beel til program" Reference should be Il'.ade to the eppended 
reports of Dro Wolmtul and Mr .. Gorman, of Dr .. Drinker, of Mr. Parker and of 
Dr.. Friedell., 

Am Organization and Program 

Central Safety and Health CommittlHl.. We suggest, ,at AEC headquarters, a top 
committee for' coordil'4tioll of ideas am ofrort, considerntion of safety and 
health aspects of new projects and (subject to approYal by the General Manager) 
a determination of polia,y on all these matters. This committee, beaded ~ a 
top management or production executive, should include. the men in charge of' 
such functions as prod\!Ction, engineering, research, health, safet,., personnel 
and perhaps otbers - the fawer the better, consistent with .fUll covarageo The 
committee should meet regularly', perhaps monthqo 

Uany industrial corporations have found a committee of this kind the most prac­
tical means of securing coordination' amoDg . the various staff diVisions and .Uil 
line management. It is essential to succsss, however, that representation on 
the committee be kept at the top level and not delegated to subordinates who 
cs-nnot speak with authoritY'.. This is not difficult if' the meetings !re sbort, 
with agenda limited to matters of major importanCQ~ 

A similar committee is suggestad in each Of'f'ice of Directed Operations, tailor­
made to fit local condi tiona and perhaps including contractor representation" 

HIGIENE AND HEAkTH. b.r Philip Drinker .. 

Health Physics 

'l'l"..s industrial spplications of this science are new, but use at H-P 1n mis­
cellaneous hospital work, in x-ray departments, Ra therap;r, and the li!te, are 
well esta bllshed.. As t.he industrial and public health applications v£ ABC e 8 

future operations will be increaslng~ a public Bnd not a secret matT..,jr, the 
soor; :.,"" the present clumq secrecy ot H-P technics is modified the batter.. To 
ob£ervera like ourselves, with inadequate backgl"ounds in nuclear physics, the 
profound injunctions on comparing data put upon these groups, or even tostered 
by" themselves, seems an absurd handicapn Meetings, rlsits, and e:xrhange ot 
technical data should be obligatory~ 

Records and summar:y reports of well-establ1shed laborstorias, as at Clinton 
and Hanford, should be required of all am could profitably be circulated 
among selected personnel at other laboratories Q 

Due t:) the extraordina:r,r record established by the H-P group, cumulative 
poisoning by radioactive l"nsterials bas not yet been observed. Two accidental 
deaths are reported -- both of top-grade scientists 0 but ~ recurrence 

- ~--~---;.- .---~-
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is a remote possibil1tYr In most though not all places the risks now Are well 
understood, discipline is extremely good, and the oaliber of craftsmen and 
laborers is far better than the industrial average.. The danger has, therefore, 
'become that of accidents rather than of chronic exposure as in pOisoning i'!"om 
lead, benzol, or the like.. r.rhat this state of atfairs prevails is the best 
possible tribute 'co !EC. Granted that this argument is sound, it is the ob­
vious job of the H-P men themselves to clean up their financial bouse, budget 
themselves, and work under their re~pective operations departments exactly as 
they would if' they were part of an ordinal7' manufacturing enterprise 0 

We do not believe the differences in permissible radiation levels in the dif­
ferant arass are of much importaDce even though they be tenfold.. All favor 
atigure allowing a large factor of safetyo None are sure of the ultima·l;.e 
effects of exposures end there is no way they can be sure untU an U1'Jknown 
time has elapsed.. We are not competent to contribute a solution of these vex ... 
ing questions snd do not presU!!le to make the attempt. But we insist that 
these men .... 8 selected fev -- should circulate throughout the AEC areas, 
meet with their colleagues, nsp information, snd' continually examine and 
imorove their procedures. 

Sins of Emission 

Smyth states that Hanford Qs stack emissions of radioactive iodine end xenon 
are insignificant end that there ia probab.'q no danger of pollution ot the 
Columbia.. We question that statement a8 tact and we sa'll little evidence that 
AEC has profited !'rom the vast experience ot industry (particularly the smelt .... 
ing industry) in coping with stack pollution problema.. Stratification of ni­
trous tumes from stack emissions at Hantord was evidence on one of the two 
dqs we happened to visit the plantso steck beights, industrially SP8t!lldngf 
are low in all ABC areas, end no stack heaters are used .. 

:.fultipl1cit7 of hood discharges in the Tech Area of Loa Alamos were a wonder 
to behold and nothing short ot an engineering atrocity 0 

, 
iNV;.tr.mENTAL SANrrATION by Abal Wolman snd Arthur E z Go%'!ll!!!\ 

Technological Issues 

L Tolerance L1mita tor fulgiQ§ct1vo and Toxic Msterlala.. The maxiJllDl allowable 
amounts of radiation and of toxicity were established during the War per10d~ 

Soma of' these'limIts were determined in consultation with medical officers ot 
, Various specialties. There is little indication that thess limits were review ... 

ed, even during the war period, bY' public health officers normally concerned 
with and rasr,onsibla for allch problems in civilian life., 

The limits usad from aras to area ere not unifol"illo Some or this lack of uni~· 
torrnity 8ppnrantly rsflecta diesgroaments in philosopil7 regarding the protec­
t.ions "hleb ohould be afforded to the individuals exposed" 

___ ~~r-""*'''' _____ ~'''''_'' ","' 
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In some instances· the factors of safety are low. In others the benefit of 
doubt was not always given to the individual, but rather to the exigencies 
of the process. When we are dealing, as in these instances, with potential 
and long range effects upon human beings, at best stUl under stud,.., maximum 
factors of safety a re ordinarily provided in more familiar industrial pro ... 
ceases .. 

All of these tolerance limits should be reviawed by authoritative professional 
workers such as the medical officer of health, the sanitary' engineer, the 
meteorologist, etc., in consultation with the highl1 expert workers in health 
physics .. 

2.. Water SupplY, 

At Cl9k Ridge one of the major 'Water supply intakes is belov the discharges of 
radioactive and chemically toxic materials from the Clinton Laboratories i 

operations. Virtuall,. no continuing observations or records are avails ble at 
K-25 on these two important characteristics of the water supply. Past records 
do not disclose what the situatioDs ere at the point of 1V8ter intake. It is 
generally assumed tIE t the quality of water is good. In this t as in other 
situations, assumption is an unsatisfactor;y substitute for measurement and 
record. 

The affects of various discharges on the Clinch River and in turn on the Tennes­
see River are accepted as without hazard, but only two isol~ted samplings were 
available of the Clinch River during some three years.. One of these shows in 
exceSs of the tolerance limits for radioactive and tOJdc 1'IIBterials. The record 
is completely inadequate for the purposes of protecting public safety both 
within and Without the government raservationso 

3.. Liquid and Solia Waste... This p3rt1cular field of operatiOns has been de-
veloped w1thout fUll consideration ot the hazards involved. In the choice 

of procedures, professional advice, outside of the discipline of health 
'l'bys1cs, has been at a minimum. In some areas, sucb as Hanford, this omission 
is lElss axaggerated, since substantial beginnings have been made on brlL{jing 
into t;13 discussions profeSsional judgments in waste disposal, bioloU,. geology .. 
and ~.i~"Jorology" 

At Oak Ridge, liquid wsstes ot varying degrees of radioactivity and of toxicity­
have baen disposed of either by direct discharge into the tributaries of the 
Clinch River or into temporer:r holding tanks.. Some of these bolding tanks were 
overflowing and were obviously insufficient either for the volume or for the 
character of too wastes held.. At loc Alamoa, laundl'7 wastes carrying radio­
active materials were being disposed of in sumps insufficient and unsatis­
fact0l'7 tor the purposes for wbich they were baing used 0 

At Hanford, 8 pipe line carrying ~artain radioactive wastes developed a leak 
which wes undetected for a number of days. The effects of sucb leakage upon 
t.he surrounding subsoil stiJ~ remain to ba determined" Earlier disposal ot 
liquid wastes into a well was at a depth dengerous1;y near tbet ground. \'7ater 

---- -_._--------_ .. 
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table.. At this same installation hundreds of thousands of dollars bITe been 
spent and are currentlY' baing spent fer providing holding tanks for so-called 
"hot" wastes, for which no other lI'.ethod of disposal has yet been developed. 

This procedure,in use at almost all the installations fOr this character of 
wastes, certainly provides no solution to a continuing and overwhelming prob­
lem" The bus iness of constl.~l.leting mars and more containers for more and more 
objectionable material has already reached the point both of extravagance end 
of concern in most at the areas~ 

.l-t Oak Ridge, as well 89 at :,::;at of tho other aress, partially decontaminated 
ma,jor equipment of industrial and laboratory origin is being so disposed of as 
to create major responsibilities in the immediate future. Surface burial pits 
tor such materials, frequently at sites rlore unf'avorable for the purpose, are 
giving great concern to the contraotors, both on account of unavailabilitY' ot 
space and because of possible contamination of surrounding waters and airo 

The disposal of radioactive wastes :f'rom the -operations at Berkele7 by dumping 
at sea raises important questions, even though these wastes are now enclosed 
in concrete while earlier dumping at sea W88 not so proteoted 0 

40 AiEl) The control ot "t;he disposal of radloacti"18 and toxic naterials into 
the atmosphere in all of the areas visited is subject to eri tlciam 

in varying degrees.. We cannot recell 8 single stack in any of the areas of 
such height or design 88 would maet modern requirements of industrial plant 
or lsborator,y oparat1ons~ 

Although we ara aW81'e of the dU'ficultias attached to all measurements of rndlo­
aotivity end of toxiCity, carei"ully' planned observations running over years 
should be instituted... The absence at any such data will undoubtedly raise many­
issues of a moral and 0;1' a legal character" 

7 '" Tt'an8portation of Radioactive Matertgts., This monitoring of shipments of 
t"8dioactlve materials to and trom all areas requires strengthening.. Wtt 

obtni~ed conflicting reports on the intenSity and desirability of such moni­
torl.ng. Since the Commission 1s em barking on a 'llJorld-1fide distributi"n ot 
suez, materials. a great deal of tightening ot the controlo is desirallle, 

Tbe recent ICC proposal3 for transportation control leave sor.:-e areas untouchedl' 
as, for ammple, the protection of watersheds and populated areas against 
potential. acoidents in transporting radioactive materials. Here, again, 8 much 
more intensive study of this specific problom should be undertaken by compe­
tent professionals.. Our tim wes far too limited to explore the problem 
satisfactorily. The very hurried review of' the a1 tuation disclosed inconsis­
·t.encies in regulatory p..""Ocedures and follow-up" 

'.--~--.-- -~--,.---- .. "'-- -~ ~ . 
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Indl IJf the nuclear tission operations the establishment of ma:d.lmlm toler­
tinea allowances has been primarily by the producer, and not by the guardians 
of the public hesltho EVen asSUt"lling tba'~ in such a process maximum concern 
for the public has prevailed, it is an 'Ilmlsusl deviation from the procedures 
'by whlchthe publio in the past has insisted ·that its life and property 
;~hO'.lld be protected .. 

Insulation between area and araa~ between industr:! operation and industry 
operatIon in the same' area and between laboratory 000 laboratory has been 
so highly d8'Veloped for security reasons that Intere.ban,ge of opinion, or 
ideas, or specifications, is virtually unknown" . 

At Oak Ridge, for e:mmple, one thoroughgoing set ot controls is practiced 
in one area while in an adjacent area 10 miles ride away, Virtually none ot 
the controls are in f'oree. Tolerance limits in one region are either un­
known or unacceptable to another region" 

:Problems Demanding Immediate Investigation.. (Wolman and Gorman, Con at) 

1.. The whole problem of tha diSt>Osal ot radioactive and toxic wastes needs im-
mediate laboratory end field" study.. A tiny fraction 'of the money now spent 

for inadequate and purely temporary solutions to this problem" would provide 
more than enough funds for these purposes" This is one of the areas of re­
search which cannot be indefinitely postponedo 

2.. Considerations of' health and safety in lTl8Dj of the University laborstories 
and their surroundings require immediate attention.. Their order of control 

is lower than in most of the industrial aress. 

3.. Daterminstion of the extent to which radioactive and toxic wastes by' past 
disposal in wells, cribs end pits have traveled f'rom the point of disposal 

toward underground water courses; and the degree to which radioactiv1ty or 
toxici~y has baen reduced. 

4. Determination of the extent to which such wastes have traveled in surface 
water courses and become deposited on tha banks or beds of w8te~so 

5.. Determination of the air travel of such wastes from vents or stacks and 
their effect on plant end animal llfa in the 8 rsa affected ... 

6.. Effeetiveness of'various decoritaminanta and adsorbents and their charac­
teristics after disposal by erlst1.1g methods <> 

7. The extent to which existing \:o.Jntaj.n!'3l:":S used for trs1'l..9mission and storage 
of radioactive l'.nd toxic wastes have dei<'}riorotad since usa 0 ElI.l'osecl 

storage should be compared with housed storage r.md undergroul1d storace \'1i th 
above .. ground storage., 

Sq Daveloptl8nt of equipment and sampling t.echniques capable of maintaining 
and racording tests in.air, sOil t ~ater and eJ.Posad surfaces with a 

minimum ot: labor and time" 
)~uu::;t#!::l~J' 
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9" Study' of the biology, gBolog""J, meteorology r-md hydrology of areas within 
and s-urrounding }.)l"Osont and proposed Atomic Energy Commission operatio1"'..s" 

lO~ Stuci7 of the effect of wastes on "the bi.ological processes common to 
sawage traa-tmaIIts and disposal and the salt'-purificstion of streams., 

ll~ Study of the concentration of toxicity aDd radioactivity of domestic sew­
age trom c~ties where production plant and research workers live. ~ith 

8 view to establishing tolerances for sewage treatment prooesses~ 

Recommendat.o!'!l (Wolman and Gorman, Con I t.) 

1.. T11a permanent control of nll r.azards to health, whetr..er of redioac"i.i1ve, 
toxic, contagious or other origins, might be best developed by the estsb­

lishment at top lavel of AEC of· a saparate diVision ref~;:onsib19 for health 
protection. It should be coordi~te with the divisions of production engineer~ 
ing, research, etC. Its function Rhould be diagnost1c on a contt~uing fUll 
time basis and regulatory where the ex1gcmcias would require" Its size should 
be slr.all and 1'~s staff of high proteesional competency. Its operations will 
penetrate most effectively to contractor levels by education, suggestion and 
intercommunication of' ideas, although its ultimate responsibility for stand­
ards and their general application cannot be aVOided. 

Such a health protection division should be directed preferably b,y a medical 
) offioer of he81tb~ Key diVisions should include at least inItially the diei­

plines of biometrics, medical Care and hospitalization, health physics, environ­
mental sanitation ooupled with industrial hygiene, end e unit for investiga­
tions ot an applied operational "type. The structure proposed simulates in ~s­
sentials the familiar state health department organizationo 

Too unIt should be advisory to the General Manager, to t.he staff and to t.he con .. 
tractors. Its functions should include, among others, current review of pre­
ventive health practices, of tolez~nea limits, of health hazards, of protective 
measures, ot selection of new sites, of prcblems of transport of raw and finish­
ed products am of medicfl,l care and hoapitallzation" The serious problems of 
follow-up of workers aftar ralease should be an immediate conoern. Inv8si1ga'" 
tion of viSste disposal prohlems peculiu!" 'to nuclear fission projects presents 
another immediate 19SUO~ 

Since "too development of this proposed unit will take time, the early assign­
ment of' a sani tFlry engineer to the Engineering Division is recommended.. His 
stato.lS in the permanent organization c~n be determined more de1'ini tel:; at a 
later time., Urgent decisions hOi'/ever require his attention now .. 

~ ~;;;:;::ti:;;;tC!~~ 
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2.. Coupled with this addition to too organization 1s the necessitY' for the 
immediate initiation of a thoroughgoing investigation of disposal methods, 

ot decontamination processes, of offects of radioactive and other toxic 
materials on current water and sewage treatment processes o 

J.. Tho training of doctors, sanitary engineers, hygienists, etc .. , in tho· tech­
niques of measurement and in the interpretation of nuclear fission phenomena 

is a neceesary concomitant of the preceding programs .. 

4. None of these steps are suggested for the dim future. They are essential 
undertakings for the present critical periods of transition and poliey 

deoi9io1'1S .. 

RADIA1'ION PRO!'ECTION by a, Mg Parks 

The writer of this report is connected with the existing contractorBs Health­
PhysiCS organization at the Hanford rlor1tS, and was previously connected with 
those at the Argonna N'etional Laboretor,y, Chicago, and at too Clinton Labora­
tories, Oak Ridge. An entirelY' unbiased report is, therefore, unlikely to 
'be presented, and the opinions submitted will also be colored by past exper­
ience and not solel1 the new exposure totha Project activities which was en­
joyed fr;l most of the members of the Advisory Board. The proposed review is 
far ti:'O!Il eomprehensive. It is not s safety inspection report, 'but will use 
certain incidents or conditions noted on the trip for illustrative purposes" 

ClJ.nton labora"toriot, 0'lk Ridge 

The Health PhysiCS organization, under Dr .. K. Z. ::lorgan, is potentially ODo 
of the strongest in the field.. 'the rules for good protection procedure: have 
baen made availablo in all parts of the laboratories, but t!lere appears at 
th6 present time to be rather indir.rarant acceptance of the rules in det.ail" 
The writer has been privileg~G to 7is1t this location at intervals of six 
months for several ;:rears, and believes that adherence to the routine ?rotec~ 
tion program has either marked time or retrogressed in the past year. This 
is apPJ:'eciated by Dr .. Morgan, who sscrfbas it to the length of time that he 
gnd his sanior assistants hava "had to apond.:' on nat10!l..al committees p.nd 
other outside adViSOry boarcs.. Al though the Commission would do well to en­
courage the participation of the laadLTIg health physicists of its prime con­
tractors in such Bctivitiea~ limitstions :3hould 'ba set ~hich prevent i.."ladecr.l.9.te 
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Dr. Wolmtm and 'the .mtar discussed with Dr", morgan at soma langth the wasta 
disposal practioes of the laboratoriesa It appesra<l that considerable care 
e.tz: ,'lttention had baen given to the prevention of radia~ion injury to i:n.un.an, 
aniYr.al, sr;.4j plant lira, both wi t.hin the Government Reoarvat:ton and in t.he 
oubHc domaino Simi.lar atten1:iion to the h1t.zs1"ds erising from release of' chem­
icolly toxic 'p.astas, essentially free frOm rsdiation t lias not found. This 
sama feature I'a<.-u:rreO at virt!lally all projoot locations, and appeared to i~ 
due to the split tn organization between responsibility for radiation hazard 
centrol under Health Physics. and chemical tOxicity eontro19 which might fall 
under Industrial i!ediclne or Safety, or both .. 

Carbide gnd Carbon Chemical Co,. Gaseous D!tfusion Plant (110 1'1£ Parker, conut) 

This plant had apparently proceeded on the basis that there was no t'.I.diation 
hazard :f'.rom the materisla handled, provided that the accumulation of !laarly 
cr.ain-reacting masses W8S prevented. Con'Grol ot this feature had bgen es­
tablished early and properly mairrtained. Tho procsss gas used at this lccs·· 
tlon is considered to have high chemical tOxicity, but the \vork procrnm 1s 
such that there is no possiMl! ty of hazard through the major part of th3 
production process '. H01\'evar, there Vlere locations at oach end or the pro­
duction line under which the process gas, under pressure, could have escaped 
into the atmospheroQ No provision was made for routine mouitoring for de­
tection of such hazards,_ 

Attention to uaste disposal was entirely inadequate. Samples of the effluent 
wster returned to Poplar Cr&'Sk l'1-as bean made only twice in the oparating period OJ 

or the first batch of 8 samples racoreoo, one showed significant concantra... ' 
tions of a process element. There was absolutely no follow-up of this occurrence., 

Wi thin the past fn montha, the Special Razards organiZation has been alerted 
to the hazards of alpha-~rticle contamination and other potential hazards at 
the site, largaly through contact with Dr .. Ulorgan ':::I group at Clinton I.abor.a­
tories. This observer formed t.he opll"..ion that the local group had a genuine 
interest in the full protection of am,loyoes and ou"tsiae personnel 0 .4.ny ap­
parent lact of protection wes dua to lack of' knowledgo, much of which could 
ha\"6 baen obtained by liaison bat~Hn the .health groups of the Commi~3sion C s 
own several installations, 

l!:l~lCtro.ttll.li'!Il~tl$! S'lO!3rst:1on PJ&~ (It .. M .. Parker, Con ~t) 

Tha health organization hera seemoci to i'unction along s~nu~ar lines to those 
reported 9t tr...s Gaseous Diffusion Plant,. nc'w c~pere·l;ad by the same contractor" 
The working stan in th:ls Plant sho'l'!ad consicflrllblB disregard for the poss1blf.!J 
radiation hazards ariSing i':rom i1Imdli."1g of the, process materisls.* As at tbG 
Gaseous Diffusion Plant, tpe l::1ouseke'l::fping v;as of h:lgb caliber, am this is a. 
main .factor in the hazard control mS3chanism or tha materia.l u,'3ed. It \'wu.ld 

"* With the e:eptioD of the excallem:. dei'6nae against accumulation of e 
chain*~eacting maSSn 

."'~~'f" 
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follow thst failuro to maintain excellent control, if' there is such failure, 
couid be eliminated bj- additional outside discussion on the particular hazal~s 
of the operation. 

~rgonne flattonal 16bor.ntou ':H. Parker, con't) 

Dr. J. E. Rose, in oharge of Health Physics hare, is one of t.he recognized. 
leaders of the specialty. The radiation hazard control of some parts of this 
organization is of extremely high caliber. The Physics Laboratory at Site A 
1s typical of this. Even at this site, however, members of our Board were per"" 
mitted to stand in a possibly dangerous exit beam from an operating unit! which 
indicates a class of control less rigid than that obtained under tyo!.cal indus­
trL.;!l management. 

In contrast with Site A, radiation hazard conditions in the West St;,ilds locB~ 
tion cannot. be described as better than deplorsbled It is understood that 
work 1n this location has l'l0tl been halted pending improvement~ Conditions 
in the New Chem1str,r Building WSTe V8r,y littlu better. 

It was quite striking to observe these differences between the various sub­
divisions of the same National Iaborato17'. Much of the failure to achieve 
adequate safety conditions in the chemical laboratories presumably hss to 
be ascribed to the attitude of the laboratory' leaders. The Board wes told 
that "It is necessary t.o 'take expoauxe t,j panetrating radiation whon d;:;lng 
nresearch.n Tho writer appreciates thBt there is an essential difference 
between industrial laboratories and research laboratories, but from the 
point of view of radiation hazard cr)ntrol this difference has been r.reaUz 
over"'l"sted by the !!YlJoTitZ" of the res9sllth organizations. Correction ot 
the situation hss 'rgr:r little to do f1it.h Health Physics sa such. It do .. 
pgnds first on t}~ persuasion of research laboratory staff that safety pre­
cautions now considered normal and elementary in any industrial laborstor,y 
have an aqual placo in the research laboratory. The particular phase of 
safety ~h1ch is concernsd with radiation would improve in direct proportion 
to this general improvement~ The Go~nission cannot be encouraged too strongly 
to folloff en aducRtionel program along these lines" , 

Hazard control at the Site B location was intermediate between that of Site A 
and tho Chemical divisions. The 18boratory already realizes that overcrowding 
and inadequata working conditions are largely responsible for the present 
sub-standard conciitions6 

The Argonne National Laboratory authorities are approaching their new responsi" 
bi1itiae at the proposed DuPsge County si·te ~ith the bast possible etti tuoe), .. 
OUtstanding radiation control will probably pravail when this consolidated site 
1s in opsnltion. 

III 
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The radiation protection program at Los .Hamos is characterized by complete in­
coherence between its several parts. The original health group has had much 
greater interest in potential research problems than in the establishment of 
good routines of laboratory safety. Partly as a result of this, subsidiary 
organizations have aach set up their own radiation hazard controlo Although 
there is no fundamental objection to this procedure (in fact, it is in theory 
an ideal way to approach a safety problem), the usual resul-t is to find that 
most of the independent organizations are ~f inferior iUSlity, and this is 
certainly the case at Los Alamos. The C .ii4.R. Division puts considerable af' .. 
f~·t into operating its own Health Instrument Department, and there- need not 
be much criticism of their efforts" 

On this visit, the writer particularly studied the hazard management in the 
P~sics organlzatloD84 Within this group, five sub-divisions were studied 
closely, and a wide d13parity in safety peri'ormance noted. Some of the groups 
operating nuclear machines had paid considerable attention to basic safety 
planning and follow-up; in cthars, there was still an indifference to the 
potential hazsrdsa A statement from supposed~ nrlrst-classn phyaicists that 
"they know much more about the biological hazards concerned than do tho speci­
ally selected Health personnel on the sita" was indicative of the breakdown o£ 
proper confIdence in the .Health Physics organiZation.. Although the wGaring 
of pocket meters and ri~~ badges is recommended in aome locations, there is 
apparen~y no attempt to establish a working systerno Typical of this was 8 

record chart for seven peopla from rJiay 1st until the date of this investiga­
tion which recorded only foUr pocket moter ~adings~ 

Tha Project leaders of this location freely admit that their safety and protec­
tion during the war period were inadequate. They state that in affect they 
worked on a "rront-linon basis justified by the potentiBl gains. One points 
out, howaver, that the Los Algmos raco~d has bean marred OW the only two radia­
tion deaths on the Project, and that both these occurred after the termination 
of' the war~ Tha .. apparatus fer conducting the admittedly dangerous experiments 
in which these fatalities oceu:rred has baen redesigned to eliminate the hazards .• 
Necessary security restrictions prohibited your Board from ins~acting the new 
equipment .. but permitted discufSsion revsaled obvious loop-holes in the pra­
cautions taken.. In compariaon with the steps thBt 1I1ould have baen taken in 
an industrial analysis of this problem, the safety measures for rout1na opera­
tion, and especially the emergency procedUl·es aftar snothar accident, ~ere in­
adequate" The war emergency reason may have some conD!~ction 'With the poor pro"" 
tection standards, but the normal tndifference of a University organization tt.'J 
safety measures can hardly be exclUded as a contributor-.i cause .. 

The wasta dispol.il!1l of bO'~L liquid and gaseous effluents at this site h.ad not 
been fc'llm'ilsd with the ccmpleteness thai .'night be desirable for the protection 
of public health or for the protection of the Commission against imnroper 
claims. 

... "", ... ~~. --.-~-..,. .... ~-
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The most interesting feature of the radiation protection program at the Radia­
tion Laboratot"J is the entire change of attitude during the past year& Pre­
vious visits to this location by the writer have led to the opinion that the 
majority of the scientists involved in the program were not personally convinced 
of the magnitude of the hazards involved; they felt that m!iny of the safety 
requirements alleged to be neoessary by the heal'th physicist were unnecessary, 
and succeeded only in delaying a vital l~search effort. At the present time, 
it is evident that in the Physics diVisions, end to a somewhat lesser extent 
in the Chemistry divisions, there is a desire to establish and follow necessary 
and sufficient protection practieese That the present status of r~zard control 
1s less effective tban thAt found at so~e locntions is less important than the 
recent development of this excellent cooperative spirit. 

One cir~umstAnce of f~damantal importanco to the Commission \;as noticed in the 
inspection of the Berkeley facilities. Apparent17 a group of men operating 
the 6O ... inch cyclotron in the Croekar Laboratory spend part of their time on 
radiation problems undar.contract to the Commission, and part as free agents 
of the University. Records indicated toot some of these men were routinely 
receiving more radiation than would be considered tolerable under Commission 
control.. It appo&rs to this reporter to be extremely' unwise to permit divid .. 
ad responsibility tor radiation exposureQ It is 8 problem which should be 
brought to the attention of the Commission's legal advisorao 

Hanford fiorks. Richland (H. M. Parker, conEt) 

The routine features of r~li!tion control at ·t~e Hanford Works are commonly 
supposed to be handlod batter than at the other Project locations.. This is 
due in large part to the excellent safety indoctrination of all members of 
the starf when the HanfoI'd Worka W8S operated by the DuPont Company. As 
emphasized elsewhere in this report, s solid foundation of general ;:lste pnc­
"tice is necessary before the particular features of radiation safety can be 
eff~ctiv~ly appliedo At Hanford, there are difficult problems of waste dis­
posal and responsibilIties for prevention of ~igniflcant contamination ~r 
the pt;'blic domain.. Neither the genersl public nor its responsible agencies 
have been given an opportunit7 to discuss their own safety with respect to 
sffluentsQ Co~~saion policy makers should evaluate the advantages of public 
reassurance against security requirements, now toot the Hanford Works has a 
long term future .. 

r~n~ral (H. M~ Porker, con~t) 

rf, following the land of the Chairman of the Advisory Board, one states tbat 
"Safet7 First" 1s not the operating motto, tb3n there is no ouch thing as an 
a"bsolute safety program. In assessinc ordinary safety programs, one establish­
es relative values in terms of cost of safety versus reduc'!iion in accidant3~ 
with its attendant financial gains and improved morale of the employees; one 
also mnkes staM.3tics which evaluate the safety performance I"alative to similar 
industries~ Most of these values are distorted in considering the special radi­
ation b.azarda Z3sfety of th3 Atomic Energy Commiasion i 9 operatiion.. Tr.a insidious 
danger of ~dlation damage receiv~s a spotlight in the po~Jlar and technical 
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press, which is out of proportion to the hazard in comparison with injury risk 
in many o'~her industries {for example, the chemical industry in general where 
there ara lJ18ny late injuries as pain.tul and damaging to the victim aa those 
due t.o radiation). Nevertheless, the focus of public attention on th3 radia­
tion bAZSrdS commits the Atomic Energy Commission to the very greatest care 
in the control of these hazards within its Plants and LaboratOries, an::i 
§SJ:(9cMllx in the ralses" of noxious mat.erialoutside thesa locations. The 
present inspection reveals that in general the Commission1s contractors have 
been well aware of this responsibility, and have spared neither time nor af~ 
fort ~.n setting up "rgenizat1ons proper for hazard control.. Within these 
plants and ;Laboratories, the result has been a rsdiation safety record which 
is fetter than that enjoyed by any other organization. 

In tQrms of cost, the radiation protection programs are consuming abont 3% of 
the contractor's operating costs, as measured by employment figures. This is 
a modest outlay for the results obtained. . 

The Project record of tno radiation deaths and virtually no established in­
juries should be compared with the performance of the radioactive luminous 
compound' industry, snd with the bandling of radiation in hospitals em similar 
locations.. These occupations have a continuing :record of radiation injury and 
deeth.. (Sa, a review in MDre 783.) Relative to these neaTest aI".alo~les, the 
Commission's radiation safety record is phenomenally good. Crt ticisms of the 
program should consequently be accepted in the light of an over-all racogni~ 
tion that by the normal comparisons of cost and injur,y statlsticstha present 
record is sound .. 

One of tr~ Commission's most pressing safety problems is concerned with the 
safe disposal ot radioactive wastes in solid, liquid, or gaseous form. Nane 
of the locations visited is entirely satisfied with the disposel methods 
currently in use.. A major unresolved question is the length of time for 
which 8 proposed disnosal system should offer protection to the public .. 
Times as varied 8S ton, one hundred, anti severa 1 bundred thousand years 
have bsen ment1oned~ 

In connection with waste disposal, several members of the Board have ex~ 
pressed surprise that outside organiZations, such as the l1.. S. Public Health 
Service, state and County Public Health Services, and to some extent Geological 
and Agriculturel Services, !;ave not baen freely consulted. It should he pointed 
out here that almost all the Project~s health protection organizations have 
welcomed outside guidance whenever it r..as llClen possibla to obtain it. iI ;,103t 
;; For emmple, the Hanford organization bas the following consultants: 

1... Radiotherapist ~ Dr. S.T. Cantril 
2u Radiobiologis·t - Dr" Rv. E~ Zirkle 
3" Ichthyologist. - Dr.. L. ft .. Donaldson 
4n Meteorologist and 

Ocoanogrspr.sr "" Dr.. Po E. Clmrch 
50 Geologist - u" S" Gaoloiicel Survey 

Also, waste disposel to the Columbia River r.ss been raviowtJ::l by selected :;:oepre­
aentatlves of the State of Washington Fisberies Dept" ,Stew of Washington Game 
Pept .. ,Oregon Fish Commission, Oregon ~!me Comtll_~asiou, and Uo S .. Fish and Wildlife 
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of these same organizations are, however, opposed to any large scale transfer 
or responsibility to these public agencieso 

The reesons for this are two-fold: 

(1) In matters govarnin~ordinary industrial pollution of streams, 
or the air, where there is no secu..-ity reason for a breakdown 

of liaison between public agency and industrial oparator~ there is 
en obvious record or injur,r produced by improper effluent practice .. 
The Health .. Physics organi2l.\ t.ions believe that their own practices 
have been more thorough than is usual in industry a 

(2) The "know how" on tnaasuroment of dangerous radioactive effluents 
is very largely concentrated withL~ the project, and there is a 

, natuml fasr trat, if testing responsibility were given too rapidl7 
to outside agencies, a lower standard of work wmlld result. 

Nevertheless, proper liaison in this field would inevitably strenethen the 
Commissionfs position.. Ways and means of effecting this should 113 considered~ 

Two general critici~~ of the Health P~sicist8 are in order: 

(1) The nature of thoir 170rk exposes them to chemist17, physics, medicine, 
biology, electro:lics, engL"leering, industrial ivgiene, and other technical 

specialties. Although the health physicists have developed considerable ver~ 
ssti11t;y, there is grave danger that they IIIt1Y consider themselves experts in 
all these fields.. Some rsther dogmatic statements on biology have been made 
b.1 selt-styled health physicIsts who have no formal training or even practical 
experience outside the field of pbivsics. Such expertness leads a health 
p~lcist to assume a bzooad knowledge of sani ta1'7 engineering, for example, 
because he can rnBaS1.lX'a 'trace llrnounts of active materials in the laboratol7' 
effluents" 

(2) A faith method of operation, indigenous to Tennessee, was detected in many 
hazard problems.. When quost-ioned about certain hazard procedures, the 

answer was r. I believe that ~Ghi~ is safa "It '1'h1s answer was given in cases which 
other observers currently consider hazardous, and in other cases where experi­
mental verification was possible but navel' attempted. \";e deduce that this is 
an intel1ect~1 version of the lass hazardous rattlesnake-handling cult also 
indigenous to the ragion.. It has already spra;~,d to other locations, especially 
in disposal problems, and is a very daDg8raus pbilosopby 0 

Ona item of general concern through tha Project was the current system govern­
ing lifa insurance rates of Project. employees. Unless the mode of operation 
of this system is misunderstood, it appears that radiation workers are being 
required to pay additional premiums on account of their possiblo exposure to 
radiation. The health physicists take the position that a chemical engineer 
within the Project has no ~isk beyond that normal to a chemical engineer in a 
non-radiation field" and similarly for each profession.. The argument for 
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additional premium must eithar depend on a demonstrated high radiation acci~ 
dent rate, or on a fear on the part of an insuring agency that Project per­
sonnel may suffer shortening of life.. Additional premium on the accident 
basis is entirely out of line ss demonstraiad by the alread;l statistically 
adequate experience., As tor the shortening of life, the probability of 
this at the extremely low exposure levels to which Project personnel are 
exposed should be determined 'b-J a competent body of r.tedical, Biologicsl, 
and Health-Physics experts,. in collaboration vii th actuarial skills... The 
genetic problem, which Professor H. J. ?.hellor succeeds in keeping befora 
the public, cannot be so lightly dismissed, but it is not one which affects 
in an,y way the life insurance risks of the Commission is present employees .. 
The whole question of life insurance '!"etas i3 closely related to the morale 
of. the Commission~s employees, and it is recommeOO'3d that the subject be 
ver,y carefUlly considered ~f the Commission. 

Training (8. M. Parker, conut) 

Future improvement of the radiation protection program in the Commisslon i s 
activities v11l be limited by the available trained force. !t is important 
to realize that the liealth ... Pby'sics organizations r.ave beC0JD9 working medico­
technical groups. A preponderance of the requisite skills is con1'ined to 
the original 'plutonium Project locations,'" oocaUS8 these bad the greatest 
magnitude and diversity of haaard13.. :futuro expansion at these and other 
loc~tions is depeDdent on an additional supp~ of junior health physiCists. 
It takes' at least one year to convert s beginner into 8 usei"ul memb8l" of 
the foree; the five-da7 indoctrination courses that are spril"'..ging up in 
some organizations are to be looked on with suspicion. 

There is considerable competition for the location of training schools.. Ef­
fective facilities are available at se'9'e1'Ql sites.. In sponsoring such 
programs, the Commission should not ur.der-est1mate the part that the larger 
production centers can pla)".. Alao s trsinillg that includes periods at two 
or three Project sites may be an ideal approach. 

SummarY gnd Conclu.s1ons (Do M. Parker, con~t) 

1.. H'ldfation safety performance at project loc~tions is good ralativ.'3 to 
previOUS radiation OC~lp8tion experisnce~ snd current expenditures on 
protection Bre reasor..able. 

2~ Security has stultified proper development of ~ood practi~e in some cases. 
The radiation protection organizations require close liaison amonb them­
selves and with some outside protection groups .. 

:3.. The opposite danger of' health ph;ys:!.ciats spending too much ti.':Ie on national 
or other committees is already apparent. 

;t A'atallUl"'g:lcal !.aborato17 r-.scoming the Argonne Natiol"'..al laboratOl";1; 
Clinton Laboratories, and Hon:ford ?iorkl,:;., 
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4? Radiation safety 1s nowhere excellent unless there is also An axc&llent 
generAl safety response,. 

5, In research laborstories, thare is an urgent need for such general safety 
indootrination .. 

6n Almost without exception there 1s an increasing Bw~ren8SS of the value of 
sound radiation hazard controL 

7... Waste disposal praotices need broad Commission study ~md policy denni tion,. 

8. r.1ore field manpower is needed to amplify existing pubUc health protection 
practices, and to ~onduct development." 

9" Undue. eXPertness and "faithlt decisions should be reduced by the enoourAge= 
mant of brood development programs And contacts with recognized outside 
experts. 

lO~ The legal aspects of part§time rediation work for two independent agencies 
should be analyzed" 

!l~ A r~view of extra-hazard premiums for llfe insurance in view of the present 
safety record is in order, 

120 T~3ining of new ~n for raoist.ion protection duties should be systematized 
by the Commissiona 

HEAI1l'H PRO'rECTION PI H. L. Friedel!. M.D, 

An overcall review indicates, in practically all aspects of health 810 safety, 
that the activities of the ~~nhattan Project were conducted with 9 ver,r im~ 
pr~ssive record as to safety and health protection~ Although this record he~ 
been excellent in the past and apparently superior to other industrial actiQ 
vities, many changes na~d'to be instituted to maintain such 8 level.. Tbese 
excellent J\J::mlts, with respect to radiation hazarOfi at least, have not been 
fortuitous ~ince these hazards were continuslly reviewed.. However, even on 
cursory inspection a great many changes immediately suggest themselves.,. 

Organization and Polie;! (H" L .. Friedell, Con < t) 

There are definite indications thClt many individuals who 8eek 1.n formation or 
who have information to provide, do not have a definite procadurs for irans¢ 
mitting the material or for making requosts for information and data. I think 
the reRson for this is quite clsarly the lack of a division in the Atomio 
Energy Commission which could sorve as a focal point for such activities. At 
the present time, nSA 1 th reports are combined with r(lsearch reports fmd !!Ire 
transmitted almost indiscriminately to vnrious people '.'iho the oriGin,,~tor feals 
may have some interest in these proolams, This individual is often :'n no 
position to properly distribute the reports or to see to it that they t~re 
devoid of ncn-nertinent ir".formntion .. . . 
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As indicAted in the SuO z Cor.:n11 ttse repor'C (mbmi ttad by Dr. Wolman, Dr. Drir.kal', 
Dr. Parker, and l'lT"lsal1' ~ a mf.\dicel office!" should be designat.ed as director 
of t.he Health Protection Division.. Other cackgroundswere considerec" such 
8S that of sanitary enginaal", and so forth~ but it has been the previous ex­
perience that a medical man obtains the most effective cooperation With othel" 
heelt.h agencies and authori tias 0 Since mo.st of the activities of the orgeni 
'?,ation concern matters of healtb, the indications that this individual should 
be .;;J doctor of medicine are rather strong .. 

In the rSp-Jrt it was indicat.ed that the Health Protection D1vision should be 
a separste organization qui ta apart fTal':! ~my organization for medical and 
bi.ological raseercha Although r agree that Em organization to concern it·· 
self !!fith (1) industrial r..aalth, (2) biometrics, (3) medical and hos'O~ .. ·'l 
care, (4) health phySiCS, .'lnd (5) special problems (see Sub=Comrnittsa r0i-
port) /My properly be 8 separate division, I do not fael that it precludes 
the possibility of COMbining this unit with tha division for ~edical and 
biological invGstigationa. In fact, there is some reaSon to believe tr~(t the 
problams facing -the Atomic Energ"J Commission may be increased b'.r having the 
organizations separ~te rather than combining the two under one hcadv ~l.nC9 
there is extensive medical and biological research involved inths inrhstri31 
health aspects of the Atomic Energy Commission activities it is obviolls tlla':;; 
close cocrdination and close cooperation w:lll be essential. Various safe 
le~els for radiation will have to be set on the basis of research conducted 
At various laboratories. Conversely,{;he chsracter of part of the research 
will be determined by the kind of information thRt could be useful for health 
protection purposes. This is one very important reason why research ern heAlth 
protection might be combined" If esta bUshed as separ~te d1 visions, close 
liaison must be maintained between them. 

Somewhere in this organization, perhaps in an adv1.sory capacity, a conmet<?Jn~ 
radiologist or group of radiologists should bo available ,to consult with the 
Director of the Health Protection Division and In this ~sy bring various 
he8l~,h And safety measures und~r the 5cru~iny of a physician or physlcisrw 
particularly interssted in radia tion,. 

The function of this Division of Health Protection should be supervisol"'J wi th~ 
out being regulatory" This maans the 8ccumllliltion of facts snd data for con­
stanii review and the spreading ot' pertinent information throughout the Project" 

I should lilte to add H nota on th·s roll\'.! of Health Physics. Considerable con~ 
cern has baen expressed in "lariotls quarter8 as to the p(lsition of Health Physics 
in the field of HeAlth rind Industrial Safety:. The experiences of t.he t,'!anhattflll 
Project have clearly IndicElted that tha Health Plij'siciEt. provides a highly 
importen't and nocAssary function and tharefoZ'(3 dasarves 1"'\111 reccgni tion snc 
wide reapcnsibilitios within its domain. But 1: balier1.·e also, that the acti'" 
v1ties of trs H~alth pr.ysicist must b3 i'u.l.ly integrated wit.h other 3l:ipects of 
health protection and tl:'..at ultirr.ate ..... ssoonsibiHt.y must :;:'est with is pro,er2, 
(J lal1fied coordinator or medical dirsctor '1Iho will combi.na the VArious h('lf)lth 
features into the 'bas';. nossibla :i:'abric,. 
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n.d.'j10n Hazards (Ho L. Fxiadell, con~t) 

In reviewing very broadly the sin~~ler hazards ~hich the Atomic Energy Com­
mission will face, the problems of the hazards of radiation immediately come 
to the fore and are arresting in their magnitude" As haP baen indicated by' 
the record of the ;.~nhattan ProjecJI;, these hazards have been very well handled 
and in fact, have received attention perhaps greater than other more cornmon 
hazards which have actually produced injuries and deathso The problem con­
tinues to be a vexing one and 'will require tho closest scrutiny and attention .. 
Since the efrect~ of rAdiation are often insidious and era probably cumulative 
even at lo1\' levels,it is ornrious that standards for permissible levels will 
be required at a very early' date? 

At the present time. various radiation levels are used in different portions 
of the Projecta This is not serious in itself since they s re all low and 
have varying .margins of safety* However, some effort should be given to 
making these standards as uniform as possiblsQ I believe, from 8 medieo~ 
lebal point of view, it isun~ttisfBotorl practice to have one grouo working 
8~ a higher level than another ,. There is a tendency to s-t;t.r1bute every 
health disturbance to radioactivitj" in that section of the Projeot whioh 
opentes under the higher levels n It is my perso:r..al feeling that the levels 
that have been used have been safe duri~~ wartime, but now that the operations 
em'b~rk 'lpon a pSGlcetime era, the levels should be reduced as low as is prao ... 
ticable. I do not wish to discuss these lavels here since this particular as~ 
pect of the health problem ~ill be a continuing one - the levels will un­
doubtedlj" undergo constant revision, and will need repeated r~~iew by special 
groups.. It i3 recommended, however, that an Advisory Board or Committee be 
sst up for this purpose, and wherever possible, liaison with officiel groups 
that have been conc"~rned with problGms of radiation in the past (BUTeau of 
Standards, U. S. Public Health Serlice, etc.) be establishedc 

Radioactive Waste Disposal (fl. to Friodell, con~t) 

One of the difficult problems involved is the disposal of radioactive wastes~ 
Up to tho present, in general the disposal 01' wastes has been reasonably sl!rtis­
factory -~ that is. without important incident and without undue hazard .• but it 
is cert1in that the entire problem will need review.. Although much deli:)ara~ 
tion aCeut, and consideration of', disnosal of radioaotivities has occurred, 
no concrete pr0i::ram exists at present for waste disposal. As the operations 
continue at the present level, this problem will become more pressing and 
should be tackled at the earliest opportunity. I oersonell1 attended several 
Projcct .. "lde meetings which 'Were incon,cluslve~ It was the consensus of opin­
ion tr~t this problem required continued long study and a variety of consult~ 
ants for any long range plans. The radiologist and the health physicist 
should not alone baar the re3ponsibility of determining the disposal of wastes 
even though the essential information with r''3gard to toxicity levels of rad1" 
etlan '1'1111 probobly be within their domain. Criticsl information is requ.ire'" 
in oth€'T fields, including sanitary angi.nooring, m~teorology, etc-. The 
Atomlc Energy Commission should considsr consult.ation wit.h re-presentat1ve 
8gonc109 of various municipal and stato gover~~nta so that rasponaibi11t7 
in part be shared by those who may ~~ aff$ctad~ 
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Cost of Radiation and 'Health Protgction (Ho 10 Friedell, con~t) 

It would be quite impossible to determine the cost of health protection under 
the present circumstances. I am sure thAt it is extremely high (not thRt these 
costs cannot be justified). I have held to the opinion thPt during the v1ar, 
risks with regard to hazards from radiation should not be maintained lower ,than 
risks occurrillg in other wertime civilian activities directed .for the "lVar ef'" 
fort; that is, no additional man power, time, or funds, should be expended to 
give extreme safeguards. With the beginning of peacetime operations, I ba .. 
lieve this policy can be discarded and that tr~ ~isks now can be reduced to the 
lowest practicable lavel. It is my opinion that careful study can reduce the 
cost of health protection. In any event, certain economies could be effected. 
Before any such economies can be put into effect, however, an adequate cost 
acc~~ting system to establish the costs of health protection must be insti o 

tuted. This will provide indicRtlons for the type o£ remedial measures .. 

In closing I would lixe to summarize the pertinent points htgh~lighted by the 
recent surve7 end meetings of the Safety and Industrial Health Advisor,y Board. 

10 The speedy establishment of a Division within the organization of 
the Atomic Energy Commission to deal with matters of health and 
safety is of paramount importance and transcends all other specific 
measures. 

a .. The organization should praf/.:lrabl,y be headed by a roadiesl man, 
since health l1'.atters will be a primal'Y' concern of this Division 
and since it will need contoct with medical officers both with­
in end outside the Project. 

bo I have outlined in the body of this report the possibility of 
combining this with medical and biological rese8rch~ Both 
could exist as distinct sub-divisions. 

~. The tunction of the organization should be fAct~finding end 
advisor"/" ra thar than reg11lato I7,c 

2~ The singular hazard of radiation will raqu1:rG earefultre'Viev, 
probably by a separate Committee with regard to the establishment 
of standards for permissible working levels. These standards should 
be made ss uniform as possible, especially for medico-l~gal re8sons~ 

J. The problem of wasts disposal is pressing. I believe it has been 
satisfactory to the present, but a definite program needs to be 
instituted at oncs which can he applied Project~wide. The problem is not 
limited to the radiologist and the Health PhYSiCist, but involves experts 
in other pertinent fields4 

40 The cost oj" health protection has baen ll:1gb) but it may be pOflsiblt:! to 
effect certain economi6f.1" 'fbis can be done only after insti tutiun of 
an adequate cost accounti~~ system. 
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RECgy:E AND COOT ex B,tcberd fandillsr end .Tack ,j 0 Smick 

'2 Liabilitz for Suit@ 

Radioact!-lity Rna toxir.:it;r Are hazards to ~hioh many employees 8r.d an unknown 
number of the gen.eral r)1fbl~.c havo been and vii11 ba exposed. H. is our opinion 
that tJ:!8 AEC is both legally 21".d morally obligated to !'educe the ,cssibilit7 
of injury and disease to a minimu.'lt, as liell as to '~ompensatl:f for them regard­
less of 'the strict letter of the L,,\Wn If claimants find they have i:O If)gal 
remedy, it 7,i11 only ~ a matter of tin:e until the legislatures and the courts 
will ereata the remaciY' and the liability ~ 

It is obvious that the AEC faces a potential liability of substantial amount, 
which ~y be recovered by danmge SUits" Instead of dealing with these settle'" 
ments on a Y9sr to yaar appropriation basis, we suggest tbRt a fixed amount 
(or Dn SmOU!lt proportioned to the operAtions) be set up an.'1ual1y to constitute 
an insurance fund. 

2- Insursncp Coverages, Costs and RecordJ! (Fondiller and Smick, con't) 

No register is mainteined in which reports of claims or of injuries are enter= 
ad. These reports would comprise claims arising out of radiation as well as 
occup~tional lnjuries_ !n the absence o£ a register, we did not ~ake any 
estimate as to the reserve liability_ 

We were permitted to exnmL~e tha filos at Hanford Works on employee cases of 
possible over .. exposure to radiation cn the bSfd.s of standards of tolerance 
prevailing there" Such CAS@S were tn'in number, nearly all appearea to be 
attrim:table to accld&ntal over-expo~ure, and none of the files showed medical 
evidenca of injury. 

Recomm~n,jetions gn.d CODlm!JEts_on Ins14-snce P:r:ggram (Fondiller and Smick, eon !)t) 

The records of exposure, division by insurance classifications, payrolls end 
loss costs are not now maintaL"1ed in a manner sui'tabls fer inSUTZInCa rate 
making. If they were, th(" results undoubtedly would justify ra-·negotiatlon 
of l"At'.:1 for insurance coverage, wi til a substan't;ial saving to the Govorr.mant < 

The rtlts""makine methods now in use for .~c projects, are ba:3ed largely on 
Judgl!1ent and, if continued, will roaul t in !'adundant premium chf.lrcos to the 
Gover'f'l..r.1ent ~ 

Reeob'Tlit.1on thl'lt cert.sl.n of the operations present u..1lusual hazards, which 
prevent employees from obtaining t.he t.ype of personal insurance coverage 
at the usual rstaa available to the public at large. The secrecy s\l...'"'Tounding 
much of the work and hazards :;.$ mainly !'Gsponsible for this condition. 

The uniquo hazards of' the operation;:! of AEC and ()f its oporaUn; contrac'" 
tcrs ,n,-e not adequstol;y ccmJ)oos!:1tod any of the workmen ~ s compenss t tel::. 
la'Ws~ The need to :3upplement ~:,he gaps in In'suranoe covorar:e 6xis'ts tr,/ :r~ason 
of disparity in benefit.s ll..l1dsr 1'1'orlcn(m' s compensation acts.. Tlon~recornit.ion of 
occupationsl diseases endamio to lIEe opar.!ltions, >"Jno cifficulty, because of 
security reasonn, of o?Sr.ly oefending cleins in c!)urt., 

" 
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6" Insurance Purchased by the Individual (Fondiller aIlli Smick, con ilt) 

The ceded classification established by the Home Office Life Underwriters 
Association now permit employaes to secure insurance, with extra prnml~~s 
proportionate to the degree of hazard.. While these extra premiums appear 
to many eS substantial, nevertheless at this date 'the degree of hazard is 
unknown. We suggest tr..at the Committee on f:iortality of the Actuarial So­
ciety of America and the A~sociation of Life Insurance £.lediesl Directors 
be requested to establish a code, tr.rough which the mortslity end morbidity 
sxper~ence can be determined in future yesrs" We reoommend that a periodlll 
~evaluntlon of the hazard be made, preferably by the same men who made the 
previous investigation, .lmd who would consequently be able to evaluAte 
changes in eonditions~ 

7. Problems in Connection \1i th Injuries f'rom osure to Radiation 
(Fondiller and Smick, conit 

Page 2.3 

In addition to the protective and medical aspects involved in connection with 
this major problem, are the follOWing: 

(8) The m.a.int;>cance of s.ceuroto records of actusl cases of injur;y by over .. 
exp0::i.ure end of claims for a lleged injury" This is needed to measure 

the extant of the problem and to allay public apprehension .. 

(b) The maintenance of personnel metering and mOnitoring records to allow 
for the determination (either on the basis of present or future standards) 

as to whether there has been over"'9xposure.. This 1s necessary for the 
following reasons: 

(1) It will allow for a determination, in easa the effects are not 
Avident 'lll1til many years later, whether the injury can in fact 

be attributed to the amployment~ It will thus provide a record 
of inestimable value, in defending AEC from alleged claims and suits" 

(2) It will constitute a record of seen individual"s exposure, and 
~ay enable the radiologists and other technicians (when the 

ef'~~ \~~ts of exposure Rre better known) to determine lfhother any 
ind:.l:'11dual should be allOWed to expose MJlIself further~ Too little 
1.s known. at the present time about the long range effects to depend 
upon present day- telarance standards ,. 

DETAIlED ANALl'SIS !F SEVT"d!-4.k..~~ (Fond1l1er and Smick, con~t) 

!IOnsanto Chemical CC1'!lpsn;r - l, .. lQ 

It \,1111 be seen that $6 was ,~rpellt monthly for sai'ety and fiTe protaction. We 
were unable to secure the fi5~es for safety expandituras aepa~ately from 
fire protection, 

The medlee1 total shows an average monthly expenditure of $6. The ;,~dic81 
Department maintains statistical studies to assist -tharn in administering the 
Departmenth These statistical records ars also interpreted so as to be of 
practical use in the operation of thG plantu 
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The control of special hazards, to personnel and to equipment, 1s administered 
by' the Health Physics Section. We find that a complete set of recorffs is 
maintained for every employee who enters 8 restricted area. These records are 
entered daily end are accumulated at weekly intervals in the personnel folder 
of Aach emplo1'8s. Sinco the cost for personnel (apart from equipment) is not 
available separately, we have used the total cost and divided by the total 
number ot employees, to secure an average monthly coat of $13 per employee 0 

This amount we recognize requires to be modified b.1 the cost of inspection 
of equipment end by the tact that many employees are not exposed to these 
special hazards. To summarize, the total cost of all the services is shown 
by' tbe follow1ng table to be $25 per month per employee. 

MoDmlnto Chemical Compsw .. X ... 10 

Cost Figure, .» rOar Ending June 39; 19J..7 

Monthl;r Average 
De.scriptiop Amount Amount per !mplone 

Safety and Fire Protect1on 
Total $143,040 $6 

General Medical $l42,604 
Urinal,yais La borator:1 81M2 

f4edical Total $151,053 $6 

General Health P~1cs $ 30,233 
Development of Deteotion Devices 98,909 
Personnel Mbnitor1Dg 86,-'>5 
Radiation SUl""Iq lQ2=2M 

Bealth Physics Total $323.361 W 
GRAND TarAL $617,454 $2' 

Carbide ,pel Carbon Chemical Corporation - y ... ~ (FoDdi1Iar and Smick, can't) 

As respects health phys1cs, we were g1ven an estimate that only ;% ot the total 
or about 100 employees, are exposed to radiation hazard, and even in respect to 
these employees surve18 are made oDly on request. No separate cost figures ware 
available .. 

Banford Worlq! (Fondillui' and Smick, con ~t) 

A rather comprehensive general medical, hospital 8nd health physics program 
is maint.ained 117 the Generel Elec'tl1.c. Inclus1ve of the cost of those 
services which ara not directly paid for b.1 employees end b.Y residents of 
Richland, the average cost per month per employee of this program is $250 
This does not include safety protection nor cap:l tal expenditures for plant 
and equipment nor administrative overheado 
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