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NATIONAL SAFETY COMCIL ?
I
20 North ¥Wacker Drive
Chicago €, Illinois
April 2, 1948

Atomic Energy Commission
Yashington, £, C.

Gentlemen:

The sttached report is respectfully submitted by your Safety and Industrial
Health Advisory Boerd composed of tha following:

Sidney J, Williams (Chairman), Assistant to the President,
National Safety Council, Chicago, Illinois
Horatio Bond, Chief Enginser, Netional Fire Protection,
Agsociation, Boston, Mass.
Dr. Philip Drinker, Harvard School of Public Health,
Boston, iMass.
Robert H. Albisser, Safety Director, Herck and Company, Inc.,
Rahway, New Jersey
Wim. F., Brown, Safety Director, Consolidated Edison Company of
New- York, New York City
Bernard R, Caldwell, Deputy Chief of Police,
Los Angeles, Calif, ,
Dr Abel Wolman, Head, Department of Sanit:ry Engineering,
Johns Hopkins University, Baltimors, laryland
Arthur E. Gorman, Sanitary Engineer, Office of the Housing
Expeditor, Washington, D. C.
Herbert M. Parker, Assistent Superintendent, Medical Department,
Gensral Electric Company, Hanford, Wash.
Dr. Hymsr L. Friedell, Dirsctor, Despartment of Redlology, University
Hospitals of Cleveland, Clsveland, Chio
Richerd Fondiller, President, Woodward & Fondiller, New YorlgyN. Y.

Jack J. Smick, Associate Actuary, Woodward & Fondiller, New Yc:», N. Y.
We fa:l it a privilege to have been invited to serve you snd we earnestly
hope that ocur report wiil prove of value. Our work wss greatly aided by the
caurtesy and cooperation shown by all your representatives in Washington and
in the field, end by the contractcrs’' representatives, end especially by
%089r5. J. R. Maddy and Kumphrey Gilbert who accompanied us on ocur fisld trip.
Yery truly yours,

/a/ Sidney J. Williams

Sidney J. Williams
STW:GP Chairman




SAFETY AND HEALTH IN AEC CFERATIONS F

SMBIARY ~ Princinal Recommendations

5. Promptly study and correct radiation snd other hazards to public health,
both immediate and long-range. izke greater use of the cooperation of
public health euthorities, and of outsids consultenta generslly.

Inta of Informati

Easential health vhysiecs data known at the Clinton Laboratories wsre not
available to K=25 snd Y-=12,

Fire

On some projects we found excsllent arrsngements bstween Health Physics and
the Fire Depertment ~ but not on all, '

Emplo jene end Heslth

Further study and discussion may also lead to reduction of expenditures in
gona places without impairing needed protsction. Further use may well be
made of the safety inspectors and other professioral worksrs, af'ter training
and in close lialson with Beslth Physics.

Hedical men and health physicists need the help of industrial hyglenists
end sanitary engineers.

Public Health

Physiclans, health physiclsts or managers should noi attempt, or be required,
to make declsions of vital long-ranga importance without the advice of such
other spoecialists as sanitary enginesers, eopidemiologists, meteorologists,
hydrologists, geologists and the like.

The correction of any continuing basis of the deficiencies noted in this and the
precading section lies primarily in the creatlon of a unit in the AEC of tap
level policy responsibility, Our originel proposal for the creation of a health
protection unit in AEC was intended to meet this contingency. Its details are
presented in the Wolman-Corman appendix and were submitted to AEC on September
27, 1347 in a memorandum by Wolman, Drinker, Friasdell and Parker approved hy
the entire Board. We re-emphasizs the necessity of the early creation of this
unit. Where it should now be placed, in view of the AEC action with respect to
the Biological and fedical Division while this Board was in the process of de-
literation, is not 30 clsar. It could bs made a major sub-division of the
Biological and ledlcal Division. If this is done, this Board.feels that the
usefulness of the new unit would be guarsntesd if the Medical Advisary Board
were enlarged so as to include adequate representation of professional workers
in fields other than biological cxr medical research. Without such emphsasis

on spascialized functions, wa fear ths unit will fail of its primary purpose.
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This section has touched lightly on a few of the major aspects of an adequate
long~range public healtn orogram. Roference should be made to the appsnded
reports of Dr. Wolman snd Mr. Gormen, of Dr. Drinker, of Mr, Parker and of
Dr. Friedell.

ARC Organization and Program

Central Safety and Heelith Committss. We suggest, at AEC headquarters, a top
committee for coorditation of ideas and offort, consideration of safety and
health aspects of new projects and {subjact to approval by the General Maneger)
a determination of policy on all these matters. This committee, headed by s
top management or production exscutive, should include the men in charge of
such functions a3 production, engineering, research, health, safety, personnel
‘and perhaps others - the fewer the better, consistent with full coverage. The
comuittee should meet regularly, perhaspa monthly.

Many industrial corporations have found s committee of this kind the most prac-
ticsl means of sscuring coordination among the variocus ataff divisions and with
line management. It is essentlal to success, however, that representation on
the committea be kept at the top level and not delegated to subordinates who
cznnot spesk with authority. This is not difficult if the mestings are short,
with agenda limited to matters of major importance.

A similar committee is suggestad in easch Office of Directed Operations, tailor-
made to fit local conditions end perhaps including contractor representation.

NE AND H . lip Drinker.

. Health Physicg

The industrial applications of this science are new, but use of H-P in mis-
cellaneous hospital work, in x-ray departments, Ra therapy, and the like, are
weli establishad. As the industrial and public health appilicaticns of AECts
future operations will be increasingly a public and not a secret mattor, the
soor: .~ the present clumsy secrecy of H-P technics is modified the better. To
observars like ourselves, with inadequate backgrounds in muclear physics, the
profound injunctions on comparing data put upon these groups, or even fostered
by themselves, sesms an absurd handicap. #eetings, wisits, and exchange of
technical data should be cbligatory.

Records end summary reports of well«establiéhed laborstorics, as at Clinton
and Hsnford, should be required of all amd could profitably be cilrculated
among selected personnel ai other laboratories.

Cua t> the extraordinary record wstablisked by the H~P group, cumulative
poilsoning by radicactive matarials hes not yet been observed. Two accidental
deaths are reported -- both of top-grade scisntists - but any recurrence
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is a remote possibility. In most though not all places the risks now are well
understood, discipiine {s extremely good, and the caliber of craftsmen and
lgborers is far bettar than the industrial average. The danger has, therefors,
become that of accidents rathar than of chronic exposure g2s in poisoning from
lead, benzol, or the like. That thig state of affairs prevails is the bast
possible tribute to AEC. Granted that this argument is sound, it is the ob-
vious job of the H-P men themselves to clean up their financial house, budget
themselves, and work under their recpactive opsrations depasrtmenta exactly as
they would if they werse part of an ordinary menufacturing enterprisa.

Ve do not believae ths differencas in permissible radiation levels in the dif-
ferent areas sre of much importance even though they bs tenfold. All favor

a figurs allowing a large factor of safety. KNone are sure of the ultimate
affects of exposures and there 13 no way they can be sure until an unknocwn
time has elapsed, We ara not compstent to contribute a solution of these vex-
ing questions and do not presume to make the attempt. But we insist that
these men -- a selscted few ~-- should circulate throughout the AEC areas,

meot with their colleagues, swap information, snd continually examine and
improve their procedures.

Sins of Emission

Smyth states that Hanford’s stack emissions of radicactive iodine and xenon
are insignificant and that there is probably no danger of pollution of the
Columbia. We question that statement as fact and we saw little evidence that
AEC has profited from the vast experience of industry {particularly the smelt-
in;: industry) in coping with stack pollution problems. Stratification of ni-
trous fumes from stack emissions at Hanford was evidence on one of the two
deys we bappened to visit the plants, Stack heights, industrially spe=mking,
are low in all AEC areas, and no stack heaters are used.

Multiplicity of hood discharges in the Tech Area of Los Alamos were & wonder
to behold and nothing short of an engineering atrocity.

9 .
ENVI” TNMENTAL SANITATION by Abal Wolman and Arthur E, Gorman
Technological Iasues

1. Tolgrance Limits for Radiosctive and Toxic Meterimls. The maximum allowable
amounts of radiation and of toxicity were established during the war period.
Somg of these limits were doterminsd in comsultation with msdical officers of
_various spacialties. There is little indication that these limits were review-
ed, even during the war periocd, by public hsalth officers normally concerned
with and resronsitls for such problems in eivilian life,

The limits used from arsa to area are not wniform. Some of this lack of uni~
formity apparantly railects dlssgreements in philosophy regerding the protec-
tions which should be affordad to the individuals exposed.
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ir some instances  the factors of ssfety 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 still urnder study, maximum
factors of safety are ordinsrily provided in more familiar industrial pro=
cesses.

411 of these tolerance limits should be reviewsed by authoritative professional
workers such as the medical officer of health, the sanitary engineer, the
metgorologist, etc., in consultation with the highly expert workers in health

physics,

At (ak Ridge one of the major water supply intakes 1s below the discharges of
radiovactive and chemically toxic materisls from the Clinton Laboratories’
operations. Virtually no contimuing observations or records are availsble at
K-25 on these two important characteristics of the water supply. Paat records
do not disclose what the situations are at the point of water intake. It is
generally assumed that the quality of water is good. In this, as in other
situstions, assumption 1s an unsatisfactory substitute for measurement and
record.

The affacts of various diacharges on the Clinch River and in turn on the Tennes-
see River are accepted as without hazard, but only two isolnted samplings were
available of the Clinch River during some three years. One of theas showa in
excess of the tolersnce limits for radioactive and toxic materials. The record
is completely inadequate for the purposes of protecting public safety both
within and without the government reservations.

3. Liguid and Solid Wastes. This particular fleld of operations has been de-
veloped without full considerastion of the hazards involved. In the choice

of procedures, professional advice, outside of the discipline of heaith

rhysics, has been at a minimum. In some sreas, such as Hanford, this omission

ig less axaggerated, since substantial begimmings have besen made on bringing

into ti12 discussions professional judgments in waste disposal, blology, geology,

and men.0rology.

A% Oak Ridge, liguid wastes of varying degrses of radlcactivity and of toxdicity
have basn disposed of aither by direct discharge into the tributaries of tha
Clinch River or into temporary holding tanks. Some of these holding tanks were
overflowing and were obviously insufficient either for ths volume or for the
character of the wastes held. At Loz Alemos, laundry wastes carrying radio-
active materials were being disposed of in sumps insufficient and unsatis-
factory for the purposes for which they were being used.

At Hanford, a pipe line carrying certain radioactive wastes developed a leak
which was undetected for a number of days., The effects of such leakage upon
the surrounding subsoil still raemain o be determined. Earlier disposal of
liquid wastes into a well was at a depth dengerously near the ground water
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“gble, At this same lngtallstion imndreds of thousands of dollars hsve been
spent and are currently being spent for providing holding tanks for so-called
"hot" waastes, for which no other methed of disposal has yst been developed.

This procedure, in use at almost all the installations for this character of
wastes, certainly provides no solution to a contimuing end overwhelming prob-
lsm, The business of constiucting mors and more containers for mors and more
objectionable material has alrsady reached the point both of extravagance and
of concern in most of the arsas.

At Onk Ridge, &8s well as at msut of the other areas, partially decontaminated
major equipment of induetrial and laboratory orlgin is being so disposed of as
to create major responsibvilities in the immediate future. Surface burial pits
for such meterials, {requently at sites more unfavorable for the purpose, are
giving great concerm to the contrectors, both on account of unsvailability of
space and becsuse of pogsible contamination of surrocunding waters and air.

The disposal of radiocactive wastes from the operatiens at Berkeley by dumping
at sea raises important questions, even though these wastes are now enclosed
in concrete while.earlier dumping at sea was not so protected.

4o Alr. The control of the dispossl of radiocactive and toxic materials into
tke atmosphere in all of the areas visited 1s subject to criticism

in verying degrees. We cannot recall a single stack in any of the areas of

such height or desiga as would mest modern requirements of industrial plant

or laboratory coperations.

Although we are awere of the difficulties attached to all messurements of radio-
activity and of toxicity, carsifully planned observations running over yeara
should b8 instituted. The absence of any such data will undoubtedly raise many
issues of a moral and of a lsgal character.

7. Tysnsvortation of Rediosctive Materisls. This monitoring of shipments of
vadioactive materials to end from all areas requires strengthening. Ws

toring. Since the Commission is ssharking on a world-wide distribution of
such materials, a great deal of tightening of the controls is desiraule.

Ths recent ICC proposals for transportation control leave some areas untouched,
as, for example, tha protection of watersheds and populated areas against
potantial accidents in transporting radiocactive materials. Here, again, s much
nore intensive study of this specific problem should bs undertaken by compe-
tent professionals. Our time was far too limited to explore tha problem
satisfactorily. The vary hlurried review of the situation disclosed inconsis-
tencies in regulatory procedures and follow-up.
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Organizational Problems {(Wolman and Gorman, con't)

in all «f the nuslear fission operations the establishment of meximum toler-
ance allowances has been primarily by the producer, and not by the guardians
of the public health. FEven assuming that in such a process maximum concern
for the public has prevsiled, it is an umusuai deviation from the procedures
ty which the public in the past has insisted that its life and property
ahould be protlected.

Ingulation bhetween area and area, between irdustiry operation and industry
operetion in the same area and between luborstory and laboratory has baen
go highly developed for security reasons thst interchange of opinion, of
ideas, or specifications, is virtually unknown, ’

At OGak Ridge, for example, one thoronghgoing set of controls is practiced
in one erea while 1n an adjacent area 10 miles ride away, virtually none of
the controls are in force, Tolerance limits in ona region are either un-
tnown or unaccaptable to another region,

Froblems Demanding Immediate Investigation. {Wolman and Gormsn, Con't)

1, The whole problem of the disposal of radicactive and toxic wastes needs im-

mediate laboratory and 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 indefinltely postponed.

2. Considerations of health and safety in many of the University laboratoriss
and their surroundings require immediats attention. Their order of control
is lower than in most of the iadustrial arsss.

3. Doterminatlon c¢f the extent to which radicactive and toxic wastes by past

disposal in wells, cribs and pits have traveled from the point of disposal
toward underground mater coursas; and the degree to which radioactivity or
toxicity has been reduced. :

4. Determination of the extent to which such wastes have traveled in surface
water courses and bacoms deposited on the banks or beds of waterways.

5, Determination of the air travel of such westes from vents or stacks and
their effect on plant end snimal 1ifs in the aras affected.

6. Effactiveness of warious decontzminzints and adsorbents snd their charac-
teristics after disposal by existing wstheds.

7. The extent to which existing cintainsrs vged for transmission and storags
of rsdloactive ard toxic wastes have deteriorated since uss. Exposed
storage should be ccmpared with housed storsge ond underground storsge with

abova~ground storasge.

8. Development of equipment and sampling techniques cepable of maintaining
end racording tests in eir, soil, walter and exposed surfaces with a
minimim of labor and timg.
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9, Study of the idology, geology, meteorclogy and hydrology of areas within
and surrounding prosent and proposed Atomic Energy Commission operatinns.

10, Study of the effsct of wastes on the blological procesazes common to
savage troatmemnts and disposal and the self-purification of streams.

11, Study of the concentration of toxicity and radioactivity of domsstic sew~
sge from commmitiles where production plant and research workers live, with
a vies to establishing tolerances for sewsage treatment processes.

Recovmendations (Wolman and Gormsn, Con't)

1. The permansnt control of all hazards to health, whether of radioacuive,

_ toxic, contagious or other originas, might bs test develcped by the estab-
lishment at top lavel of AEC of a separate division res;-onsiblae for health
protecticn. It should be coordinate with the divisions of production engineser-
ing, research, ete. Its function should bte diagnoatic on a cartdnuing full

time vasis and regulatory where the exigenciss would require. Its size should
be small and its staff of high professional competency. Its operations will
penatrate most effectively o contractor lsvels by education, suggestion and
intercommnication of idess, although its ultimate responsibility for stand-
erds and their general application cannot bs avoided.

Suck a health protection divisiocn should be directed preferably by a medieal

/ officer of health. Key divisions gshould include at least initielly the dici-

’ plines of biometrics, medical care and hospitalization, health physies, environ-
mental sanitation coupled with industrial hyglene, end e unit for invesiiga-
tlons of an applied operatiomal typs. The structure proposed simulates in =s-
gentials the familiar state hsalth deparimsnt organization.

The unit should be advisory to the Ceneral Manager, to the staff and to the con=
tractors. Its functions should irmclude, among others, current review of prg-
ventive health practices, of tolarance limits, of heelth hazards, of protective
measures, of selectlon of new sites, of prchlems of transport of raw and finish-
ed products ard of medicel cars &snd hospitalization, The serious problems of
follcw-up of workers after relisase should be an immediate concern. Invesiiga-
tion of waste disposal problems peculizr to muclear fission projects presents
another immediate issua.

Sinece the development of this proposed unit will taks time, ths early assign-
nment of a sanitary engineer to the Enginsering Dilvision is recommended. His
gtatus in the permanent organization can bte dstermined more definitely at a
later time. Urgent decisions however raguire his attentlon now.
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The skeieton siructurs proposed is illustrated below.
Director
Division of Hegith Protection
Biometrica Health Physics Envircnmental |Investigations ledicsl
Sanitation & of applied care and
Industrizl operatiocnal Hospitali-
Hygieng chgracter zation

2., Coupled with this addition to the organization i1s the necessity for the

immediate initistion of a thoroughgoing investigation of disposal methods,
of deccntaminstion processes, of effects of radioactive and other toxic
materials on current water and sewage treatment processes,

3., The training of doctors, sanitary engineers, hygienists, etc., in the tech-
niques of measurement and in the interyretation of muclear fission phenomens
is a necessary concomitant of the preceding programs.

4. None of these steps are suggested for the dim future. They are essential
undertakings for the pressent critical periods of transition and policy
decisions.

RADIATION PROTECTION d. M, Park

The wvriter of this report is connected with the exiating contractor's Health-
Physics organization at the Hanford Viorks, ard was previously connected with
those at the Argonna Netional Laborstory, Chicago, and at ths Clinton Labora-
tories, Osk Ridge, An entiraly unblased report is, therefors, unlikely to

e presented, and the opinions submitted will slso be colered by past exper-
fence and not solely the new exposurs to the Project activities which was en-
joyed iy most of the memters of the Advisory Board. The proposed review is
far from comprehensive. It is not & safety inspection report, btut will use
cortain incidents or conditions noted on the trip for illustrative purposes.

Clinton Laboratories, Ogk Ridge

Tha Health Physics organization, under Dr. X. Z. ilorgan, is potentially one
of the strongest in the field. The rulss for good protection procedure have
been made availeble in 11 parts of the latoratorises, but there appears at
the present time to ve rather indifferent acceptance of the rulea in detail,
The writer has been privileg:sd Lo visit this locetion at intervals of six
months for several years, and belleves that adherence to the routine pretec-
tion program hss either marked time or retrogressed in the past year. This
is aporsclated by Dr. Morgan, who sscribes ii to the lsngth of time thai he
2nd his senior assistants have "had to aspend” on nstional committoes and
other outgside zdvisory boaxds. Although ihe Commission would do well tc en~
courage the participation of the leading haalth physiclsts of its prime con-
tractors ip such mctivities, limiteiions snculd ba get whick prevent inadsquate
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Dr. Wolman and the writer discussed with Dr. florgen st some langth the wssie
disposal practices of the lsboratoriss. It appeersd thet considerabls cars
er attention had teen givean to the prevention of rmdiation injury tc muman,
animal, srd plant lifs, both within the Government Regervation and in ihe
public domaln. Similar attentlcn to the bhazards srising from release of chem-
icslly toxic wastes, essentially fres from radisticn, was not found. This
same fagture rgcurred at virtually all projest locstions, and appsared to ba
dus to the split in organization lotween responasibility for radiation hazsrd
ccntrol under fHealth FPhysics, snd chemleal texdcity control, which might fall
under Industrial iledicine or Safety, or both.

Carbide and Carbon Chomical Co., Gaseous Diffusion Plent (H. M. Parker, conit)

This plant had apparently proceeded on the basis that there was no radiation
hazerd ivrom the malerials handlsd, provided that the accumulation of nearly
chain-teacting masses was preventasd. Conirol of this feature hiad bsen eg-
tablished early and properly maintained, The process gas used at this loca-
tion is conaidered to have high chemical toxdcity, but the work progrsnm is
guch that there is no poasibilityr of hazard thrcugh the major part of the
production process. However, there were lcocations at each end of the pro-
duction line under which the process gas, under pressure, cculd have ascaped
into the atmosphere. No orovision was mgde for routine meuniforing for de-
tection of such hazards.

Attention to waste disposal was entirely inadequate. Samples of the effluent
water returned to Poplar Cresk has been made oniy twice in the opsrating pericd.
Of the first batch of & samples rscordésd, one showed significant concentra- ’
ticns of a process element. Thera was sbsolutely no follcw-up of this cccurrence.

Within the past few months, the Spaclal Hazards organization has been alerted
to the hazarda of alpha-particle contaminsticn and other potential hszerds a%i
the site, largaly through contact with Dr. Morgan'‘s group at Clinton lLabora-
tories. This obgserver formed the cpinion that the local groum had & genuine
interest in the full protectlon of emnicyoes and ocutside personnel. 4ny sp-
parent lact of protection was dua to lack of knowledge, mmuch of which could
have been obtained by lialson botwsen the heslth groups of the Commission’s
own several inatallstions,

compimetle  Sararation Plarnt (M, . Parksr, Con‘t)

E“ 1 13

Ths heslth orgenization here acemsd to functicn along similar lines to those
reported at the Gaseous Diffusion Plant, new cperaltasd by the sams contracior,
The working staff in this Plant showed considerable disregard for the possiblo
radiation hezards arising from handling of the process materials.* Aa at o
Gaseous Diffusion Plant, the ncusekesping ves of high caliber, and this is s
main factor in the hazard centrol machanism of the material used. It would

* Hith ths exception of the sxtellent dofsnse against accumlation of 2
chain-reacting nass.
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follow that failure to msintain excellent conirol, 1f there is such failurs,
could be eliminated by additional sutside discussion on the particular hazewds
of the operation.

Argonne Hational laborstory ‘H. M. Parker, con't)

Dr. J. E. Rose, in charge of ieaith Physics here, is one of the recognized.
leaders of the specialty. The radiation hazard controi of some parts of this
organization 1s of exiremaely high caliber. The Physics lLaboratory at Site A

1s typical of this. Even at this site, however, members of our Board wers par-
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 tynicsl indus-
tricl management.

In contrast with Site &, radiation hazard conditions in the West Stinds loce-
tion cannot be deseribed as better than deplorable. It is undarstocd that
work in this location has acw besn halted pending improvement. Conditionsz

in the New Chemistry Building wers very little oetter.

It was quite striking to observe these differences between the various sub-
divisions of the same Nationai lLaboratory. Much of the failure to achieve
edejuate safety conditions in the chemicel lsboratories presumably hss to
be aseribed to the attitude of the laboratory lsaders. The Board was told
that "It is necessary to take exposure to penetrating radiation when decing
"ragearch.® The writsr appreociates that theres i3 an sessential differance
between industrisl laboratories and research laboratories, vut from ths
point of wisew of radiation hazard control this difference has besen zreatly
over-rated by the mejority of the resesrch organizastions. Correction of
the situmtion has vary 1ittle to do with Health Physics as such. It de-
pends first on the persussion of research laboratory staff that safety pre-
cautions now considered normal and elementary in sny industrial laboratorxy
have an aqual place in the research laboratory. The particulsr phase of
safety which is concernad with radiation would improve in direct proportion
to this general improvement., The Commigsion cannot be encouraged too strongly
to fellew an educaticnal program alogg these linas.

Hazard control at the Site B location was intsrmediate between that of Site A
and tho Chemical divisions. The lasboratory already resiizesz theti overcrowding
and inadequata working conditions are largely responsiblas for the present
sub-gtandard conditions.

The Argonne National laboratory authorities are approaching their new responsi-
bilities at the proposed DuPage County site with the bLast possible attitude.
Qutstanding radiation control will probably pravail when thls consclidated site
1s in opsration.
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los flames (H. Y. Parker, con'‘t)

The radiation protaection pregram at Los Alamos is chsracterized by complete in-
cohersnce between its seversl 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 each set up their own radiaticn hezard control. Although
there is no fundamental objection to this procedurs (in fact, it is in theory
an ideal way to apprcach a safety problemj, the usual result is to find that
most of the Independent organizationes are »f inferior jquality, and this is
certainly the case at Los Alamos. The C.id.R. Division puts considerable ef-
fort into operating its own Health Instrument Department, and therc need not
be much eriticism of thsir efforts.

On this visit, the writer particularly studied the hazard management in the
Physics organizations. Within this group, five sub-divisions wers studied
closely, and a wide disparity in safety performance noted. Some of the groups
operating nuclear machines had pald considerable attention to basgic safety
planning and follow-up; in cthars, there was still an indiffersnce to the
potential hazards. A statament from supposedly "first-class™ physicists that
"they know much mors abou% the biological hazards concarned than do tha speci-
ally selected Health personnel on the site"” was indicative of the breakdown of
proper confldence in the Health Physies organization. Although the wearing
of pocket meters and film badges is recommended in some locations, there 1is
apparently no attempt to establish a working system. Typical of this was a
record chart for seven pecpla from May lat until the date of this investiga-
tion which recorded only four pocket moter resdings.

The Project lesders of this location freely admit that their safety and protec-
tion during the war period were inadequate. They staste that in affect they
worked on a "front-lino™ basis justifisd by the potentiasl gains. One points
out, howesver, that the Los Alamos record has teen marred by ths only two radia-
tion deaths on the Project, and that both these occurred after the termination
of the war. The.apparstus for conducting the admittedly dangerous experiments
in which these fatalitles cecurrsd has basen redesigned to eliminate the hazards.
Necessary gsecurity rastrictions prohibited your Board from inspscting the new
equipment, but permitted discussicn revealed obvious loop-holes in the pro-
cautions taken. In comparison with the stens that would have bsen taken in

an industrial anslysis of this problem, the safety measures for routins opera-
tion, and especially the emergency proceduwres after another accident, were in-
adequata, The war amergency reason may have some connectlon with the poor pro-
tection standards, wut the normal indifference of a University organization to
gsafety measures can hardly be excluded as a contributery cause.

The wasta disposal of boti: 1lquid and gaseous effluents at this site had not
been followed with the cempleteness that might be desirsble for the protaction
of public health or for the protection of the Commigsion sgainst improper
claims.
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Rgdiztion Laboratory, Perkeley (H. . Parker, con't)

The most interesting featurs of the radistion protection program st the Radis-
ticn Laboratory is the entirs 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 many of the safety
roquirements alleged to be necessary by the health physicist were unnecessary,
and succeeded only in delsying a vital research eifort. At the present time,
it is evident that in the Physics divisions, and to a gomewhat lesser extent

in the Chemistry divisions, there is a desire to estsblish and follow necessary
and sufficient protection practices. That the present ststus of hazard control
is less effective than that found st some locatlons is less imporiant than the
recent development of this axcellent coopersiive apirit.

One circumstance of {undamental importance to the Commission was noticed in the
inspection of the Berkeley facilities. Apparently a group of men opersating

the 60~-inch cyclotron in the Crockaer Laboratory spend part of their time on
radiation problems under contract to the Commission, and part as free agents

of the University. Records indiceied that gome of these men were routineiy
receiving more radiation than would be considerad tolerable under Commission
control, It appears to this reporter to be extremeiy unwise to permit divid-
.ad responsibility for radiation exposure. It is & procblem which should be
brought to the attention of ths Commission's legel sdvisors.

Hanford Works, Richland (H. M. Parker, conft)

The routine feetures of radiation contrel at the Hanford Works are ccmmonly
supposed to be handlad betiter than at the other Project locetions. This is
due in large pert to the excellent safety indoctrination of all members of
the ataff when the Hanfoird Works was opersted by ths DuPont Compsny. Ais
enmphasized elsewhere in this report; s solid foundation of ggnersl safe prac-
tice is necessary before the particular faatures of radiation ssfety can be
affactively applied. A%t Hanford, there are difficult problems of waste dis-
posal and responsibilitles for prevention of significant contaomination of
the putlic domagin., Naither the general public nor its responsible agencies
have hesn given an opporiunity to discuss their own safety with respect to
affluanta. Commisaion policy mekers should evaluate the edvantages of public
reagsurance against security requirements, now that the Hanf'ord Works has a
long term future.

Genoral {H. M. Parker, con't)

If, following the lead of the Chairman of the Advisory Board, one statss that
"Safety First" ias not the cparating motio, thsn there is no guch thing as an
absoiute safety program. In asgessing ordinsry safely programs, one establish-
es relative values in terms of cost of safety versus reduction in accidants,

with its attendant financial geins and improved morale of the employees; one
also makes atatistics which cveliuvste the safety performancs rselative to similar
industries. ilogt of these valuas are distorted in considering the spescial radi-
stion hazards safaty of thas Atomic Energy Commission's operation. Ths insidious
danger of radiation damage receivss a gpotlight in the populsr and technicel
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press, which is out of proportion to ths hazard in comparison with injury risk
in many cther industriss {for example, the chemical industry in general where
there ars wany lute injurles as painful and demaging to the victim as those
due o radiation). Nevertheless, the focus of public attsntion on tha radia-
tion hazards commits the Atomic Energy Commigsion to the very gremtest care
in the control of thesse hazards within its Plants and Laboratoriss, ard
ggpegially in the releass of noxicus meterisl cutside these locationg. The
present inspectlion reveals that in generel the Commission‘s contractora have
baen well aware of this responsibiliity, and have spared neither time nor ef-
fort in setting up orgenizations proper for hszard control. Within these
plants and laboratories, the resullt has bsen a radiation safety record which
1s netter than that enjoyed by any other organization. :

In terms of cost, the radiation protection programs are consumifig about 3% of
the contractoris operating costs, as measured by employment figures. This is
a modest outlay for the results obtained. '

' The Project record of two rsdiation deaths ard virtually no established in-
juries should be comparsd with the performance of the radicactive luminous
compound: industry, and with the bandling of radiation in hospitals emd similar
locations. These cccupations have a contimuing record of radiation injury and
death. (Ses a revisw in YDIC 783.) Relative tn these nearest aralogues, the
Commission's raediation safety record is phenomenally good. Criticisms of the
progran should consequently be accepted in the light of an over-all recogni-
tion that by the normal comparisons of cost and injury statistics the present
record is sound. ‘

Cne of the Commission's most pressing safety problems is concerned with the
safe disposal of radiocactive wastes in solid, liquid, or gaseous form. UNone
of the locations visited is entirely satisfied with the dispossl methods
currently in use. A major unresolved question is the length of time for
which a proposed dismossl system should offar protection to the public,
Times as varied as ten, one hundred, and several mndred thousand years

have bgzen mentioned.

In conrection with waste dispossl, several members of the Board have ex=

prossed surprise that cutside organizaticns, such as the U. S. Public Health
Service, State and County Public Hsalth Services, and to some extent Geological
and Agriculturel Services, rave not bsen frsely consulted. It should he pointed
out here that almost all the Project®s health protection organizations have
woalcomed outside guidance whanever it rtas bmen possidls to obtain it.* llost

% Tor example, the Hanford organization bhas ths following consultants:

1. Radiotherapist - Dr. 5. T. Cantril

2. Radiobiologist = Dr, R, B. Zirkle

3. Ichthyologist Dr. L. R. Donsldaon

4. MYetsorologist and

Qceanographsr = Dr. P. E. Clurch

5. Geologlst - U, S, Gaological Survey
Also, waste disposel to the Golumbia River has been reoviewsi by selected repre-
gentatives of the Staie of Washington Fisberias Dent.,State of Vashington Came

Dept., Cregon Fish Cemmission, Oregon Game Commission, and U. S. Fish and W11d1lifs

[]
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of these same organizations are, however, opposed to any large scale transfer
of responsibility to these publiec agencies.

The reasonsg for this are two-iold:

{1) ZIn matiters governing ordinary industrial pollution of streams,

or the air, vwhere there 1ls no security reason for a breakdown
cf llaison betwesn public agency and industrial operator, there is
an obvious record of injury produced by improper effluent practice.
The Health-Physics organizaitions believe that their own practices
have baen more thorough than is usual in industry.

(2) The "xmow how"™ on measursment of dangsrous radicactive effluents
iz very largely concentrsted within the project, and there is a
‘natural fear that, 1f testing responsibility were given too rapidly
to outside agencias; a lower standard of work would result.

Neverthsless, preper liaison in this field would inevitably strengthen the
Commiasion’s position. Ways and means of effecting this should bs considered.

Two general criticisms of the Health Physicists are in order:

(1) The nature of their work exposes them to chemistry, physics, medicine,
blology, electronics, engineering, industrial hygiene, and other technical
specialties. Although the hsalth physicists have developsd considarsble ver=
satility, there 1s grave denger that they may consider themselves experts in
all these fislds, Some rather dogmatic statements on blology have been made
by self-atyled health physiciats who have no formal training or even practical
experience outaide the field of physics. Such expertness leads s health
physicist to assums a broad knowledge of sanitary engineering, for exanple,
bacause he can measuxw trace amounts of active materials in the laboratory
effluents.

(2) A faith method of operaiion, indigenocus to Tennessee, was detscted in many
hazard problems. When questioned about certain hazard procedures, tha
answer was "I belisve that t¢his 1s safe." This anawer was given in cases which
other observers currsntly consider hazardovs, and in other cases where experi-

mental verification was possible tut never sttempted. Ve deducs that this is
an intellectual version of the less hazardous rattlesnaks-handling cult alse
indigenous te the rogion. It has alrsady spre2d to other locatioms, especially
in disposal problems, and is a very dangerous philosophy.

One item of general concaern through tha Project waes the current system govern-~
ing 11fe insurance rates of Project employees. Unless the mode of operatiomn
of this system is misundarstood, it appears that radistion workers are Uteing
required to pay additional premiums on account of their possible cxposure to
radiation. The health physicists take the position that a chemical engineer
witidin the Project has no risk beyond that normal to a chemical engineer in a
non-racdiation field, and similarly for each profession. The argument for
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additional premium must either depend on s demonsirated high radistion acci-=
dent rate, or on a fear on the part of zn insuring sgency that Project per-
sonnel may suffer shortening of life. Additional premium on the accident
bagis 18 entirely out of lins as demonstraiad by the already statistically
adequste experience. As for the shortening of 1ifa, the probability of

this at the extremely low exposure levels io which Project personnel sre
axposed should bs determined by a competent body of !Medical, Blelogiecal,

and Health=Physics experis, in collaboration with actuarial skills. Ths
genetic problam, which Professor H. J. Meller succeeds in keeping befora
the publie, canrot be so lightly diamissed, but it is rot one whichk affsets
in any way the 1life insurance risks of the Commission'a present employees.
The whole question of life insurance rates i3 closely related to the morale
of the Commission's employees, and it is recommendad that the subject ba
vaery carefully considered by the Commission.

Treining (H. M. Parker, conit)

Tuture improvemsnt of the radiation protection program in the Commission's
activities will be limited by the available trained force. It iz important
to realize that the Health-Physics organizations heve bscoms working medico-
technical groups. A preponderancs of the requisite skills is confined to
the original Plutonium Project locations,* bocause these had the greatest
nagnitude and diversity of hazsrda. Future expansion at these and other
locstions is dependent on an additional supply of junior health physicists.
It takes at least one year to convert a beginner into a useful member of

the force; tho five~day indoctrination courses that are springing up in
some organizations are to be looked on with suspicion.

There is conaiderable competition for the location of training schools. Ef-
fective facilities are availsble at seversl sites. In sponsoring such
programs, the Commission should not under-estimate the part that the larger
production centers can play. Also a training thet includes periocds at iwo
or three Projact slles may ba an ideal approach.

Summary and Conclusions  (H. M. Parker, con't)

1. Badiation sarety performance at project locations is good raelativa to
previous radiation cccupation experisnce, and current expsnditures on
protection sre reasonable.

2, Security has stultified proper development of good practice in scme cases.
The radiation protection organizatlconsg require close liaison amory them-
selvas and with some cutside protaction groups.

3, Tha opposite danger of health physicists anending too much time on National
or other committees is already =zpparent.

* Matallurgical Laboratory hscoming the Argonne Hational laboratory;
Clinton Laboratories, and Hanford Works.
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4L» Redistion safety is nowhers excellant unless there is also an excellent
‘zeneral safety response.

5. 1In research laboratorias, there is an urgent need for such gensrsl safety
indoctrination.

6. Almost without exception there 1s an increasing awarenéss of the value of
sound radiation hazard control. .

7. Visste dispcsal practices need bread Commission study and poiicy definition.

8. ilore fisid manpower is needed to amplify existing public health protection
practices, and tc conduct develcpment.

2, Undue expertness and "faith"™ deecisions should be reduced by the encourage-
ment of broad development programs and contascts with recognized cutside
experits. ‘

i0. The legal aspects of part-time rediation work for two independent agencies
should be analyzed-

1. A roview of exira=-hazard premiums for life insurance in view of the present
sgafaty record is in order.

12. Training of new man for radiation protsction dutiss should be systiematized
by the Commigsion, '

HEALTH PROTECTION by H. L. Friedeil. M.D.

An over-=all revisw indicstes, in practically sll aspects of health and safety,
that tha activities of the Hanhattan Project were conducted with e very im-
pragsive racord as to safety and heelth protection., Although this record hes
bsen excellent in the past and apparenily superior to other industrial acti-
vities, meny changes need to be instituted to msintsin such a level. These
axcellent -asults, with respect to radiation hezards at least, have not been
fortuitous since these hazsrds were continuslly reviewed. However, evsn on
cursory inspsction a great many changes immediately suggest themsselves.,

Organization and Policy {H, L. Friedell, Con‘t)

Thare sre definite indications thst many individuals who ssek Information or
who have information to provide, de not have a definite procsdurs for trans-
mitting the material or for msking requests for informstion and date. I think
the reason for this is quite clserly the lack of a divisicn in the Atomic
Energy Commission which could sserve as s focel point for such sctivities. At
the present time, health reports sre combinsd with research reports snd are
transmitted almost indiscriminately to various pesople who the originator feels
may have some intarest In these problems. This individusl is often in nc
position to properly distribute the reporis or to see to it that they are

devoid of ncn-parwinent information.
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As indicated in the Sub-Commitise raport submitted by Dr. Wolman, Dr. Drinker,
Dr. Parker, and myseif, = medical officer should be designated as directer

of' the Health Protecticn Division. Other Tsckgrcunds wers considered, such
as that of sanitary engineer, and so forth, but it hes been the previsus ex-
nerience thaet g medical man obisine the most effective ccoperation with other
heelth sgencies end suthoritiss, Since most of the activities of the orgeni-
zation concern matters of haalth, the indications that this individual ahould
be @ doctor of medicine ars rather strong.

In the report it was 1ndicated thet the Health Protection Division should bhe
a separcte crganization quita apart from sny organization for medical znd
biological rasesrch. Although I acree that sn crwanization to concern it
self with (1) industrial healith, {2} biometrics, {3 , medicsl and hosn*‘wl
care, (4) heelth physies, and (5} special r“oblems {see Sub-Committes o3

port) may properly be & separate division, I do not fesl that it precandes
the posaibility of combining this unit with ths division for mediesl ard
biological investigations. 1In facit, there is some reason to balieve thnt the
problems facing the Atomic Energy Commission may be incresased by having the
organizations separste rather than combining tha two under one head. 3incs
there is extensive medical and biolegical rasearch involved in the industrial
health aspects of the Atcmic Enargy Commission activities it is obvious thai
close cocrdination and clcss cooperation will be essentlal. Various safa
lavelis for radiation will have to bo set on the hasis of ressarch conducted
at various laborastoriss., Conversely, the chesracter of part of the ressarch
will ba determined by the kind of information that eoculd be useful for health
protaction purposes. This is one very important reason why research and health
protection might be combined. If established as separate divisions, clcse
liaison must bs maintainad between tham.

Scmewnere in this organizetion, perhaps in an advisory canamcity, a competent
radiclogist or group of radlclogists should be evailable to consult with ths
Director of the Healik Protaction Division snd in this way bring various
health and sefety measures uncer the scruiiny of a physlecian or physicisns
particularly intersstad. in radiation.

The function of this Division of Hsalth Protecilon should be supsrvisory with-
out baing regulatory. This means the accumulation of facts and data for con-
stant review and %he spreading of partinsnt information throughout the Projsct.

I should 1ike to add a noiw on ihs rolw of Hesith Physics. Considerable con-
cern has bsen expressed in various quartera es to the position of Health Physics
in the field of Heslth and Tndustrisl Safety. The experiencesof the fanhatinan
Projsct have clsarly Indicated that the Health Pliysicist provides a highly
important snd necassary Iuncilon and thereiore dasarves full recegnition and
wide responsibilities within its domein. But I believe szlssc, that the acti-
vities of trs Health Physicist must b rully integrated with other aspectis of
health protection and that ultinate rosponsibility wust rest with a properl
qialified coordinator oOr ﬂed¢cal director who will ccmbine the wvarious haamlth

foatures into the besw nessibla Zabrie.
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Radigtion Hazards {H. L. Friedell, conit)

In reviewing very brosdly the singulsr hazards which the Atcmic Energy Com-
mission will facs, the problsms of the hazsrds of radistion immediately come.
to the fore and ars arresting in their magnitude. As has basen indicated by
the raecord of the 'anhattan Froject, these hazards have been very well handlad
gnd in fact, have received attention perhaps grester than other more cormon
hezerds which have actually produced injuries and deaths. The problem con-
tinues to be a vexing one snd will requiras the closest scrutiny and attention,
Since the effecta of radiation sre often inasidious and are probably cumulative
evan at low levels, it is obvious that standards for permigsible levels will
be raquired st a very early date.

At the present time, various radiation levels are used in different portions
of the Project. This is not serious in itself since they sre all low and
havae varying mergins of safety. However, some effort should be given to
making these stsndards as uniform as possible. I believe, from a medico-
lezal point of view, it is unsitisfactory practice to have one groun working
at e higher level than snother. There is s tendency to atiribute every
health disturbance to radiocactivity in that gection of the Project which
operastes under the higher levels. It is my personal feeling that the lavels
4that have been used have been safe during wartime, but now that the operations
embark upon a paacetime era, the levels should be reduced as low as is prac-
ticable. I do not wish to discuss these lavels here since this particular as-
pect of the health problem will be = ccontinuing one - the levels will un-
doubtediy undergo constant revision, and will need repested review by special
groups. It i3 recommended, however, that an Advisory Board or Committee be
set up for this purpose, and wherever possible, liaison with officiel groups
that have besen concorned with problems of radistion in the psst {Bureau of
Standerds, U. S. Public Health Service, stc.) be established.

Radigactive Waste Disposal (H. L. Friedell, con‘t)

One of the difficult problems involwed ig the rliszposal of radiocactive wastes.
Up to the present, in general the disposal c{ westes has been reasonably satls-
factory -~ that ia, without important incident and without undue hazard - but it
is certain that the entirs problem will need revisw. Although much deliliara-
tion atcut, and consideraticn of, disvosal of radicactivities hss occurred,

no concrate program exists at present for waste disposal. As the operations
continue at the present level, this problem will become more pressing sand
ahould be tackled st the earliest opportunity. I verscnslly attended several
Project-wida meetings which were inconclusive. It was the consensus of opin-
jon that this problem required continued long study end s variety of consult-
ants for any long range plans. The radiologist end the health physicist

should not slone tear the resvonsibility of determining the dispossl of wastas
gven though the essential informstion with regard ts toxicity levels f radi-
ation will probably be within their domain. Oritical information is reguired
in other fislds, inecluding sanitary angineering, meteorclogy, eic. The

Atomic Energy Commission should consider sonsultation with representative
agoncics of various municipal and state goveraments so that responsibility

in part ve shared by those who may ba affacted.




Cost of Radiation end Heslth Protsction {H. L. Friedell, con‘t)

It would be quite impossible to detsrmine the cost of health protsction under
the present circumstances. I a2m sure thet it is extremely high {not that these
costs cannot be justified). I have held to the opinion thet during the war,
risks with regard to hazarda frem radiation shouid not be 'naintained lower than
risks occurriang in other wartime civilian activities directed for the war of-
fort; that is, no additional men powar, time, or funds, should be axpended to
rive axtreme safegusrds. #With the Leglnning of psacetime operations, I ba-
lieve thils policy can be diacarded and thast the risks now can be reduced to the
lowest practicable level. It is my opinion that careful study csn reduce the
cost of heslth protection., In any event, certain sconomies could be effected.
Befors any such econcmies can be put into effsct, however, an sdequate cost
accounting system to establish the costs of health protection must ve insti-
tuted. This will provide indicetions for the tyre of remedial measures. '

In closing I would like to summarize the pertinent points high-lighted by the
recent survey end meetings of the Safely and Industrial Health Advisory Board,

1. The speedy ostablishment of a Divigion within the organization of
the Atomic Energy Commission to deal with matters of health and
safety i3 of paramount importance and trenscends sll other specifiec
measures.

a, The organization should praferably be headed by a medical man,
since health maiters will be a primary concern of this Division
and since it will need contasct with medical officers both with-
in and ocutside the Projact.

b. I have ocutlined in the body of this report the possibility of
combining this with medicsal and blological ressarch. Both
could exist as distinct sub-divisions.

. The functicn of the orgenizatlon should bs fact-finding end
advisory, rather than regulatory.

2. The singular hazard of radiation will requirs carsful weview,
probably by a separate Committee with rsgerd to the establishment
of standards for permissible working levela. These standards should
be made es unmiform as posasible, eapscially for medico-lagal reasons.

3. The problem of wasts disposal is pressing. I beliave it has been
satisfactory to the present, btut a definita program needs to ba
instituted at oncs which can hs applied Project-wide. The problam is not
1imited to the radiclogist and the Aeslth Physicist, but involves exverts
in other pertinent fislds.

4, The cost of heslth protection has been high, btut it may be pogsible to
off'ect certain economies. Thiz can be done only sfter irstitution of
an adequate coat accounting system.




RECORC AND CGOST oy Richard fondillsr and Jsck J. Smick
b Iiability for Suitis

Radioacilviiy and toxiniiy sre hazards to which many asmployees and an unknown
numbar of the gensral public have baen and will te exposed. It is our opinion
that tbe AEC is voth lagally ond morally obligated to reducs the nessibiiity
of injury and disease to a minimum, as sell as toc commensate for them regard-
lass of the strict latter of the law. If cleimsnts find they have no legal
remedy, Lt %ill only @ a mstter of time until the legislatures snd the courts
will create the remedy end the liability.,

It 1s obvious thet the AEC faces a potential liability of substential amount,
which may be recoverad by damage suits. Instsed of dealing with these settle~
ments on a ysar to yesr aporopriation basis, we suggest that a fisxsd amount
{or an smount proportioncd to the oparations) be set up snnmually to constituts
an insurance fund.

5. Insurance Coverages, Gosts and Recorda (Fondiller and Smick, con’t)

No register is maintained 1n which rsports of claima or of injuries are enter=
ed, These reports would comprise claims arising out of radiation as well as
occupational injuries. In the absence of = register, we did not make any
estimate as to the reserve liability. -

’ We wers permitted to examine the files at Hanford Vorks on employee cases of
possible over~exposure to radlstion c¢n the basis of gstandards of tolerance
prevaiiing there. Such cases were few in mumber, nearly all appeared to e
attrituteble to accidental over-exposure, and nons of the flles showed medical
evidenca of injury.

Recommendations and Comments on Insursnce Prozram  (Fondiller and Smick, con't)

The records of sxposure, division by insurence clessifications, psyrells and
loss costs are not now maintained in 2 manner suitabls for insurance rate
making., If they wers, the results undoubtedly would justify re-negotiation
of rat.3 for insurance covarage, with a substantisl saving to the Governmaent.
The rate-making mathcds row in use for ARG projects are bazed largely on
Jjudgment and, if continued, will result in radundant premium chergez to the
Government. .

Resnymition that certain of ths operstions present umeual hazards, which
prevent employees from obtaining the type of parsonal insurance coversge

at the usual rateas available to the public at lsrge. The secrecy surrounding
much of the work and hazards iz wmainly responsible for this condition.

The unique hazarda of the overaticna of AEC and of iis speratin; contrace

ters ore not adequataly ccmpensated by eny of the workmen®s compensaticn

laws. The nsed to supplement the gupa in insurance coverage sxists Ty rsason
of dispsrity in benefits under workmen's compeneation acts, ron-recornition of

occupational diseases andemic to AEC operationz, snd difficulty, because of
gsecurity reasons, of operly defending clsins in court.
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6. Insuranca Purchased by the Individual (Fondiller and Smick, conit)

The ccded classification established by the Home Uffice Life Underwriters
Association now permit employeses to secure insurance, with extra premiuns
proportionate to the degree of hazard. While these extra premiums appesr
to many s substantial, nevertheless at this date the depree of hazard is
unknovn. W@ suggsest that the Committee on ‘lortality of thes Actuarial So-
ciaty of America and the Associatlion of Life Insurancs !lediecal Directors

be requested to establish s ccde, tihrough which the mortelity and morbidity
sxperience can be determined in future yesrs. W¥We recommend that a periodis
revalusrtion of the hazard be made, preferably by the same men who made the
pravious investigation, snd who would consequently be able to evsluste
chsnges in conditicns. '

7. Problems in Comnection with Injuries from Exposurs to Radiation
{Fondillar and Smick, con't)

In addition to the protective snd medical aspects involved in connection with
this mgjor problem, ars the following:

{a) The maintsnance of scecurate records of actusl cases of injury by over-
exposure snd of claims for slleged injury. This is needed to measure
the extent of the problem and to allay public apprehension.

() The maintenance of personnel matering and monitoring records to allow

for the determination (either on the basis of present or future standards)
as to whether thera has heen over-excosure. This 1s necessary for the
following reasons:

(3) It will allow for a determination, in casse the effects ares not
avident until many years later, whether the Injury can in fact

be sttridbuted to the smployment. It will thus provide a record

of inestimable value, in defending AEC Ifrom alleged claims and suits.

(2) It will constitute a record of sach individusl's exposure, and

may enable the rsediologists and other technicians (when the
ef<nzts of exposure are better known) to determins whother any
indiridusl should bs allowed to expose himself further. Too little
i3 known at tha pregent time sbtout the long range effacts to depend
upon present day teclerance standards.

DETATLED ANALISIS F SEVERAL PLANTS (Fondiller and Smick, con't)

Honsanto Chemicael Compsny -~ X-10

It will be seen that 36 was spent monthly for safety and fire prctsction. %a
wero unabie to securs the {igures for safety axpendituras asepsrately frea
fire protsction. :

Tha medlcal total shows an average monthly expenditure of $6. The ifedical
Detartment maintains statistical studies to assist them in administering the
Department. These statistical records are alsc interproted ac as %o be of
practical use in the operation of *ths plant.
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The control of special hazards, to persomnel snd to equipment, is administered
by the Health Physics Section. We find that a complete set of Tecor®s is
maintained for every employee who enters a restricted arss. These records are
entered daily and are accumlated at weekly intervels in the personnel folder
of sach employse. Since the cost for personnel (apart from equipment) is not
available separately, we have used the total cost and dividsed by the total
number of employees, to secure an average monthly cost of $13 per employee.
This smount we recognize requires to bes modified by the cost of inspection

of equipment snd by the fact that many employees are not exposed to these
special hazards. To summarize, the total cost of all the services is shown
by the following table to be $25 per month per employee.

Monsanto Chemical Company - X-i0

Cost F1 =~ Yoar B June 194
. Monthly Average
Degeription Anount Amount per eémployee
Safety and Fire Protection '
Total $143,040 ¢6
Genersl ifedical $142,604,
Urinalysis laboratery 8,449
Medical Total $151,053 $6
General Health Physics $ 30,233
Development of Deteotlion Devices 98,909
Parsonnel Monitoring 86,305
Radiation Survey 107.914%
Bealth Physics Total 23, 361 $13
GRAND TCOTAL $617,454 825

Carbide and Carbon Chemical Corporation - Y-12 (Fordiller and Smick, con't)

As respects health physics, we were given an aestimate that only 5% of the total
or about 100 employees, are exposed to radistion hazard, and aven in respect to
these employees surveys are made only on request. No separate cost figures were
avallable,

Hanford Works (Fondiller and Smick, con't)

A rather comprehensive general medical, hospital snd heelth physics program
is maintained by ihe General Elsctric. Inclusive of the cost of those
sorvices which are not directly paid for by amployees and by residents of
Richland, tha average cost psr month per employee of this program is §$25.
This does not include safety protection nor capitel expenditures for plant
and equipment nor administrative ovarhead.




