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I .  Intmduction: 

The operation of an air cooled p i l e  and work with radioactbe materials 
at U t o n  Laboratories have introduced safety pmblem of a specialbed 
nature. ELadiation hazards from alpha and beta particles, gpmaa my8 and 
neutrons may arise f r o m  the pile, from isolated fission pmducts, from 
irradiated materials, and from natural rsdioadive sourcee. These pens- 
trating radiations produce their daaage so insidiously and inwnspicuoualy 
in contrast to explosfves and other comeon safety hazards that imrsormelmy 
be completely unaware of receiving a lethal overaposure. Thus it was necessary 
for Clinton Laboratories t o  depend on 8peciaUsed knowledge of these hazards and 
eff ic ient  instnunsntation t o  prevent a recurrence of the umecesaary injuries 
and deaths associated d t h  radio8CtiVe indu8triSs in the past. Therefom, d t h  
the beeinning of Clinton Laboratories o.-ation i n  15163, the Health w c r  
section was organized t o  make a study of pamtrat%ng radiation8 and to d e v i s e  
physical means of :seventin& dama@.ng expo8ures to psrrronnel e n a y e d  in the 
X-10 area. In addition it was to dsteratine tolerance levels and to make certain 
that the radioactive isotope concentration i n  the air and a t e 1  discharge did 
not e e e d  safe levels, 

u. Purposes and ObMctivest 

1. To eliminate excessive radiation hazards end radioactive oontruP.lnation in 
the working areas and to maintain a safe radiation level ia the nei&bor- 
hood 9 t he plant 

2. To provide a legal record of expsures received by personnel and tb environ- 
m e n t a l  cirvsumstances re9por~ible for the exposure. 

3. To oprate and m i n k i n  equ.i:mmt that will acconplish the above. 

To educate personnel as  t o  possible radiation hazids and the protective 
measures necessary to avoid dams- exposures. 

10. TO sup&, calibrate and maintain radiation maasn iq  equipment. 

ll. TO study and accurmlate data regard in^ the interaction of radiation with 
matter and to  engage in other related research. 
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To train radiation surveyors. 

TO provide professional consultation 8ervice *ere new and special. conditions 
of radiation hazards are enoountered both i n  the ,@nt and at other locations 
when requested. 

To maintain an up to date record of a l l  potentially hazardous radioactivity 
v d t h i r i  the plant. 

To design instruments for the detection ald measurement of mdiation. 

To determine tolerance valaes for various energies and t y p s  of radiation 
exposure under various conditions. 



12. To develop techniques for  andyd.8 of radioactive sanples. 

XI1 . Policies: 

The X-10 Health Physics progm is applicable to all oprations i n  the 
X-10 area and effected adjacent area.. 

1. The l i ab i l i ty  for euqmsure is shared jo int ly  by the individual a d  
supervision . 

2. Opmating and reseamh supamision are responsible f o r  the profection 
of all who mrk under tb ir  guidance. 

3. It is the respondbillty of the Health Phyaics sectdon to report 
potential haaardous oonditionrr In  the pbnt area to top manageaarst, 
when neceesary, to brbg  about aorrective action. 

all radiation overexpostma t o  the person imrolved 
4. It i s  a l s o  the responsibility of the Health Physics 

m. grcranisation: 
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-e HMth Physics Depsrtnmt reports to top manas3ent throw the director 
Or Health. 

The Health Physics Department i s  divided into two sediona; tlm Service 
Section and the Research and Development Section. 

1. The Health Physics Servlce Section ~ a p i d e s :  
a. on the job suxveys md other services. 
b, personnel exposure monitorhe senrice. 
c .  radiation instrwosnt supply a d  callbration services. 
d. general area and off-area radioactivity monitoring services. 
e .  plant p e r ~ ~ ~ e l  radiation training. 

2. The Research and Dovelopaant Section pmvides: 
a. 
b. 
C .  

d. 

0. 

f. 

the solution of special radiation Health ?hysics problaze. 
the devalopxwnt of s j m d a l  i.rntFU~l9nt8. 
t h e  denreloprasnt of sanpling techniques for Health Physics 
measuremente. 
the Investigation of the reactiom of the various radiations 
with mtter (shielding and tissue) . 
provide physical, Chdca l  and ins tmenta l  a i d  to the Siology 
Section of the Health Division, 
the calculations ard measurements in pure physics necessary fo r  
other dmelopamts in thi field of Health ?hy23iCS. 

V. Betcords and Re~drts: 
. .  

A, Investigation i s  made o f  the circumstances and the c a s e ' o f  each personnel 
exposure detected wMch i s  ,mater than a one day tolerance. This investi- 
s t i o n  is  mde by the s m e y  representative of t h e  Health m i c s  section 
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n s s i g e d  to the a m  where the inaiddual  receivFng the axpostre was 
worrxing. The records of results of the investigation are placed i n  
the  Health Physics personnel f i l e .  

B. A cowlate log is  maintained in each building and work arca of all 
measure#nts made by t h e  Health Physics surveyors assigned to  that 
jurisdiction . 

C. Conaplcuoua m a t s  and trerris as observed by individual surveyors are 
transmitted 'by secret report t o  the  Health Physics section chief, the 
Medical Director, Survey Group leaders, all Section chiefs superpising 
work n i t h i n  the area surveyed, and to t h e  Clinton Laboratories Cenfirsl 
Fi le .  

VI. Plant Committeeq: 

A. The Health physics Departmsnt i8 represented by i t a  on the Spedal  
A c t i v i t y  H a W 8  k d t t e e  of the  C ~ ~ @ S  C8nt- W&y Carmrittee, h i 8  
comnrdttee meets perlodiccrlly and estabU&ma rules and procedures for the  
handling of radioactive mtoz9.ab. T h  Cornpittee includes representatives 
frm all divisions of the  plant. Rre Oomittes &ea not act as an enforce- 
ment body for ths rules and procedures *ich it has imtigated, but It may 
amend these -8 and does conduct a oodinuoua rmew of groUem8 arising 
f r o m  their i ~ % i t u t i o n .  U potential rdation 4 - e ~  01: accidents are 
brought to  the a t ten t ion  of the C e m t r a l  Safety CamLttee, 

VII. Health Physics A c t i v i t i e s  Planned for t h e  Fiacal Year 1946=194'7:. 

1, TO train personnel h Health Pmics. Not 0- Should PWSO~S rrho plan to 
become Health m8icists learn the fdamartals of the field, but all -M 

faniliarise themselves with som of the  health aapects of radiation pmblms. 
If all persons mrMng in the  f ield of radiation had a full appreciation of 
and respect for Health Physics, mre than hal f  of these ;mUems oould be 
solved before they developed. 

interested h nWlmIdCS - physicists, c h d t 9  and b i & & t S  Should 

2, TO impme t h e  Health Physics instruments available. Bucaurre of the 
rapid expansion h the f i d d  of nuCleOnics, it ha8 been necessary in t h e  
past t o  use many instnrnents a c h  were zmt completely satisfactory. It 
is necessazy t o  conduct wntinuouS research on the developmnt and pro- 
duction of better instlwnents if we a m  to be certain t h a t  accurate and 
reliable data is t o  be obtained regarding radiation measuremnts and 
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3 . To develop new Health Physics instnumbs and techniques, 
' a.4 completely sa t i s fac tory  inetmdi fur neutron measurwnts  I s  

b. No satisfactory h t n u n e n t  for de tec thg  pmduct in a mund has 

c. l(eny othar instrunerts are neodsd and should be developd. 

s t U  lacking and is h i m  desirabh. 

been developed. 

4. To aid  i n  the design of new buildings and in the demlopnent of new 
processes 
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a. In order t o  incorpomte a nraXimm of radiation safety, t?ie He-i l th  
Fhysics section should be expected to  Check the  plans of new 
buildirqs and of nevi rerote  contml equi,mnt t o  m%o ce r t a in  that  
there i3 sufficient shielding. 

5.  To a id  i n  the calculation and detennination of tolerance levels, 
a. It is desirable and necessary t h a t  tolerams levels ke ascertained 

for various forms of external  and i n t e r n 1  radiation exposure. There 
is a variety of mathematical calculations by w h i c h  one may arrive at 
a mxhm prnrissible radiation exposue. The accuracy o f  each 

made and t h e  reliability of t h e  mnstants used. 
method of calculation depends i n  a iarge *sure upon t h e  a s m y t '  J ions 

6. To analym the H e a l t h  Physics data obtained and t o  interpret  t h e  I.esults. 

radiation exposures is b e c o w  available. Health physicists s h o d  
examine this data and determine any sigxificant trends. 

a. A large amourrt of useful statist ical  data on tf-e effects of various 

7. To assist other sites in the &inhattan Pmject in se t t i ng  lip Iiealth Yhysics 
po'ograns and t o  offer advice t o  t h e s e d  other sites regardirg Heal th  
P h y s i ~  problems. 

8. To assist in set t ing up rules and re&atAona fa the safe handling arc 
shippdns oi radbactive isotopes. 

9. To confer rdth the Biologr section. 
a. To ascertain the irstrunentation needs of the Biology sectim and +d 

develop inetrunverts be t te r  suited to obtaining biolc&cd data. 
. 10. To mnduct a def in i te  research prog.-m, ma!dng special neasurerer-ts ard 

calculations in pure physics esse*'al for other developme..ks i n  Health 
Physics. 

ll. To make reports and t o  keep accurate records, 
a. Theae functioru are necessarg in order t o  reduce radiation hazards 

and t o  serve as a lega l  recoxd. One of the most irqol.tant Aanctic& 
of Health Physics reports is t o  c a l l  t o  the mpervisor~s a t t en t ion  
the adstence of radiation halards and to offer recomrdations of 
procedures by vhich such hazards can bs ellmirated, The reports on 
personnel exposures a r e  of obtiOua value i n  that each person is k;t 
infonned of his expasure record and is required to maintain it belcn 
certain limits. This data is of legal value i n  determinine, when Lid 
i f  a person i s  jus t i f ied  i n  seeking lecal  coinpensation for radiatiza 
damage. 

12, To determine ~ ~ ~ d i a t i o ~  problems associated -4th ne7 d e v e b p e & s .  As t h e  
power pile,  heterogeneous pl le ,  betatroil and other i n s t a l l a t ions  are 
developed, it is necessary tha t  t h e  Health Thjrsizs section k%e? abrezst 
vdth their progess  in tbt  mdiation ;oroblens azsoclated x i t h  these m - v  
developments be Solved. 
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