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Su3jeot t  FIealth Physic8 Program 

MEMOWDWM to  Colonel U. D. Fleming, Mstriot  Medical Officer 

1. Transmitted herewith, for your information, i s  'one copy of 
Monsnto Chemical Conpany'r Sealth Phyricr Program for the Firm1 Tear 
1947 

2. h y  odmmentr you m y  have regarding this program will be ap- 
precia%ed by tPd8 o f f ioo .  
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X-10 AREA HEALTH PHYSICS PRoCRAzl FOR F'ISCAL YEAR 1%7 

I .  Introduction: 

The operation of an air cooled p i l e  and work with radioactlye lqatsrials 
at -ton Laboratories have introduced safety problems of u specialized 
nature. m a t i o n  hazards from alwa and beta particles, gpmmcr mys and 
neutrons nay arise fmm t h e  pile, f m m  isolated fiasion products, from 
irradiated materials, and from natural rsdioactive sources. These pene- 
t r a t i n g  radiations produce t h e i r  damage SD insidiously and inconspicuou8ly 
in contrast  t o  sxploafves and other common safety hazards that prsonntl m y  
be completely unaware of receiving a lethal overexposure. Thus it was necessary 
for Clinton Laboratories t o  depend on s p c i a l l a e d  knowledge of these hazards and 
e f f i c i e n t  instrumentation t o  prevent a mcurceince of the umecesaary injurier 
and deaths associated Ydth radioactive industries in the past. Therefore, rdth 
the beehnhg of Clinton Laboratmie8 o,matAon i n  lN3, the Eiealth Phphr 
sect ion was organized t o  make a study of pcmetrating radiation8 and to d m i w  
physid. means of : .R.eVWth& dama-8 exposures to personnd. anwyed in the  
X-10 area, Xn addition it nas to determine tolerance l e v e l s  and to &e ccrtah 
that the radioactive-isotope cornentiration i n  the air and ;.rater discharge did 
not exceed szfe  level^^ 

XI. Rrrposes and Objectives: 

1. To elininate excessive radiation hazards end radioactive oontamination in 
the working areas and to maintain a safe radiation l e v e l  in t he  neihbor- 
hood ?? t h e  plant, 

2 .  To provide a legal mcord of exposures received by personxiel and the environ- 
mental circumstances responsible for the exposure , 

3. To operate and maintain qui:lmant that will acconplish the above. 

4. To educate personnel a s  t o  possible radiation hazards and the protective 
measures necessary t o  avoid damaging exposures. 

5 .  To t r a i n  radiation surveyors. 

6. To provide professional consultation a e r v b e  *ere new and s t p e d a l  condMon8 
of radiation hazards are encountered both in t he  ,$ant and a t  other locations 
when requaatmi. 

7. To maintain an up to  date record of a l l  potentially hazardous radioactivity 
wlthiri the plant. 
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8. To design instruments for the detection and measurement of radiation, 

9 .  To detenine tolerance valaes for var io l~s  energies and t y i a s  of radiation 
exposure under various conditions. 

10; To sup$ly, cal ibrate  and maintain radiation msamrin& equipment. 

3. l .  TO study and accunulate data regarding the interaction of radiation with 
matter and t o  engaee i n  other related research. . 
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12. To develop techniques for analysis of radioactive sanples. 

IIX . Policies: 

The I-10 Health physics p r o p i n  is applicable to  ail oprations i n  t h e  
X-10 area and effected adjacent area.. 

1, The l i a b i l i t y  for exposure is shared jointly by t h e  individual ard 
supervision . 

2. Operating and research supervision are responeible for thc protection 
of all who vmrk under t b i r  guidance. 

3. It is the  responsibility of the Health Physics section to report 
potential hazardous mnnditions in the plmt area t o  top  manapmnt, 
wbn nece8sa1-y~ to brtng about corrective action. 

all radiation ovemxposurea t o  t h e  person involved $? supenisor. 
4. It is a l s o  the responsibility of t h e  Health Physics so Lon to m,wrt 

IF. orrrani nation: 

A. 'Ihe Heiilth Physics Dsgmrtmmb reports to  t up  management t h u &  t h e  director 
of Health. 

a. The Health Physics Department is divided W o  two sectioru; tb Serrice 
Section and the Research and Developmnt Section. 

1. The Health Physics Service Section plavides: 
a. on t h e  job surveys and other services. 
b, personnel expoaurr nronitorhe service. 
C. radiation lnstnunent supply and calibration services. 
d. general area ard off-area radioactivity ranitoring servlcsa. 
e. plant personnel radiation training. 

2, The Research and Davelopnent Section provides: 
a. the solution of special radiation Health 3hysics mblems. 
b. the d e v e l o p n t  of spda l  imtruments. 
E. the development of sanplhg techniques for Health Physics 

d. the investigation of the reactiom of t h e  various radiations 

e. pmvids physical, ChBnical and i m t m e n t a l  a i d  t o  t h e  3iology 

f .  t h e  calculations and measuraments in pure Physics necessary for 

measurements . 
with matter (shieldin8 and tissue). 

Section af the Health Division, 

other developments in uli f i e l d  of Health ?hySiCS. - - 
V. Becords and Renarrts: U T  
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A. Investigation is  made of  the circumstances and the causa of each personnel 
exposure detected which is ,mater t h n  a on0 day tolerance. 
gation is made by the  survey representative of the Hedth Fhgsics section 

This investi- 
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assined t o  the are? where the inaiviQlal receiving the cusposure was 
working. 
the Health Physics personnel file. 

The records of results of the investigation are placed i n  

B. A complete log is maintained in each building and work area of all 
measuremnts mde by t h e  Health Physic8 surveyors assigned to that 
Jurisdiction , 

C. Conapicuaus menta and trends a s  observed by inctividual surveyors are 
transmitted 'by secret report to the Health Physics section chief, ths 
Medical Dlmhr,  Survey Group leaders, all Section chiefs supelrvrsing 
work r r i t hh  the area surveyed, and to the Clinton laboratories Cectrzl 
Fi le ,  

VI. PLant Conmdtteeq: 

A, The Health Physics Depertmbrtt is repressed by i t a  chi& on the Spealal 
Activity X a d s  Codttee of the c a n m ' a  Central Safety CorPnittee. TN6 
cornudttee meets per lod icd ly  and e8tabUshe8 rules and procedures for the 
handling of radioactive nate-, The oodttee includea llepressntatives 
Pram a l l  divisions of the plant. Ths conmittee does not act as an enforce- 
mnt body for the rules and procedures vhich it has instigated, but it my 
amend these and does conduct a o~ntbuous r . h m  of potilem arising 
f r o m  their institution. A l l  potential radiation hj&.es or accidtnta are 
bmugtrt to the attention of the  C e n t r a l  Safdy Com%ttecr. 

VII. Health P-ics Activities Planned for the F i s c a l  Pear 1946-19d+z:. 

1, To train personnel in Health Physics. Not oxdy should persona who plan to 
become Health physicists learn the fdamcntab of the field, but all p e r 8 0 ~  
interested i n  nucleonics - physicists, cheniats and biolo&sta - should 
familiarize themselves with some of the health aspects of radiation ploblecrs. 
If all persons rrrorking in  the f i e l d  of radiation had a full appreciation of 
ana respect for Health Fhysics, more than half of these ;p.ohlems a u l d  be 
solved before they developed. 

2. To *rove the Health Physics btruments  nm available. %cause o f  the 
rapid expansion in the field of TulIcleonics, it has been necessarg in the 
past t o  use many instmxmts rhich were not coqdetely satisfactory, It 
is necessazy to mnduct conthuous remearch on the deveilopnent ami pro- 
duction of better Fnstrummta i f  we are to be certain that  accurate end 
reliable data is t o  be obtained regarding radiation masuremnts ~d 
expsurcs . 

3. To develop new Health Physics instnuPerrts a d  techniques. 
. a,& camgletelg satisfactory instnrmsrt for neutron measurwnts is 

b. No satisfactory instrument for detecting pmduct in a wound has 

C, Many other instrunerts are needed and should be devebped. 

still lacking and is highly deSbabh. 

been developed. 

4. To a i d  i n  the design of new buildings and i n  the developrent of nen 
processes . 
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a. In order t o  incorporate a maximum of radiation safety, the Herilth 
Physics sect ion should be expected to  check the plans of new 
b u i l w s  and of new r e w t c  control equi,mnt t o  rake cer tain tha t  
there  is suff ic ient  shielding. 

5 .  To aid in t h e  calculation and detexmination of tolerance lcvels.  
a. It is desirable and necessary that tolerance levels ke awertaincfi 

for vafious forms of external and in t e rna l  radiation exposure. There 
is a variety of mathematical calculations by w h i c h  one may arrive at 
a maXhm pnnissible radiation exposue. The accuracy o f  each 
method of calculation depends in a large neasure upon the assumptions 
made ard t h e  reliability of t h e  aomtants used. 

6. To analyze the Health Physics data obtaimd and t o  irrterpret t h o  results.  
a. A large anmurk of useful statistical data on t k e  effects of various 

radiat ion eaposures is bew- available.  Health physicists s h o d  
examine this data and determine any sigpificant trends. 

7. To assist other  s i tes  in the Shnhattan P r o j e c t  in se t t i ng  11; Health Ph:.sics 
pme;rams and t o  offer advice to t h e s h d  o ther  sites regardix Health 
physics problems. 

8.  To assist i n  se t t ing  up d e s  and re@atiLons fm tb s f e  handling ani 
shippins ai radioactive i s o t o p s .  

9. To confer x i t h  the Biolom section. 
a. To ascer ta in  the  i r r s t m n t a t i o n  needs of the SiOlogy s e c t i m  and to 

develop h t rumerks  bet ter  suited to  obtaining biolociml data. 
' 10. To conduct a definite research prog;,-an, maMng special neasurerr-er-ts a d  

calculations in pure physics esse& al for othsr  developrneck s i n  Health 
Phys ic s .  

u. To rrake reports and t o  keep accurate records. 
a. These functions are necessarg i n  order t o  mduce radiation hazards 

and t o  serve as a le&al  record. One of the most W o z t a n t  fSmcticbAs 
of Health Physics reports is t o  c a l l  to the supervisor's e t t m t i o n  
the a s t e n c e  of radiation hazards and to offer recomerxiations of 
procedures by vhich such hazards can be elim.inated. The reports on 
personnel exposures are  of obtioils value in that each person is kept 
infonned of his exposure record and is required to Daintain it below 
certain limits. This data is of  legal value i n  determining when Lid 
if a person is just i f ied in seeking lesal coinpensation for r a d i a t i x  
d a m e .  

12, To determine mdia t io~  problems associated x i t h  nev devclo2mnt.s. As t h e  
power pi le ,  heterogeneous pile,  betatroil ami other imtd.lationa arc 
developed, it is necessary that  the Health Pmizs section kGep abreGst 
with their pro,urss in that mdiation goblems azsociated x i t h  these ~ E - Y  

developrents may be solved. 
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