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FROM : P. 14. E'razier, aadiological Safety Brzixh 
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-l!+=%x 
I A v i s i t  TGZS made t o  t h i s  laboratory f o r  the ?urpose of  reviewing t h e i r  f a c i l i t i e s  

and t e c h i q u e s  with respect t o  rad ia t ion  safety i n  the use of radioisotosts.  
This  Coqanyt s general  authorization #I363 expirss on 6/30/53. 
of comexts  on waste disposal l a t e r  i n  t h i s  report  it seem advisable t o  des- 
cr ibe  b r i e f l y  the geogra?hlcal locat ion of t h i s  laboratory.  These f z c i l i t i e s  
a r c  loczted ap3roxicakly  5 miles from Blocxsburg i? an e a s t e r l y  direcSion or! 
the outsk i r t s  of a small s c t t l e n e n t  called dlmedia. 
situzteci i? a v a l l e y  a mile t o  2 miles wide, which i s  bordered bj two 'nigh 
ridges. The Susquehama Xiver flows darn t h i s  valley, tile main be2 of the 
r i v e r  be in5  an estimated 200 f e e t  i n  tack of the laborator j .  
3ousts h m e  been e r e c t t d  aro-and the  f a c i l i t i e s ,  tine c losest  b e h g  about 1/4 
of a nile. I would expect t h a t  the tister supply f o r  t h e s t  houses c o x s  
f r o n  water wel l s .  

For evaluaticn 

The p l a n t  buildings a re  

A number of 

€A 

W i n g  t h i s  v i s i t  I talked primarily with 3. C. C. Carroll ,  CZlief Chemist ax2 
Stcretarjr  of the  Isotopes Committee, BIT. H. 3. jlooley, Assis tant  Chief Chemist 
and Radiation Safety Cfficer. 
i d e n t  in charge of 2roduction and Dr .  S. 9. 3owers, Jr., Associate Chemist 
who ar? also nernbers of tne C o d t t e e .  3. C. 7". tiallhausen, Vice ?resident  
ii charge of  sales, wfio i s  C n a h a n  of ths  isotopes Cornittee, was nct  able 
t o  b e  ?resent  during the  time of my v i s i t .  

I *a lso a e t  13. J. X. Paul, Senior Vice ?res- 

I was taken on a t o a r  of the e n t i r e  p l 2 n t f a c i l i t i t s  and was favorably i?l- 
pressed srith the! c leanl iness  which had been practiced. 

Xr. Carrol l  indicated %hat they considtrtd t h e i r  Gcnersl Authorizaticn Guite 
indispemable and pobably  the most i q c r t z n t  service Vnzt it ;;as or'zcrcd 'to 

t h e i r  custorers  3jifkGut o b t a i n k g  Egecial z u t h c r i z z t i a .  ~ C : X  ke.i-e_t;: CCr.i- 
?~..nks :?xi obtai?-ed 2rcducts frc:.: then ;;hit?- co2tained Coxmission-distriwted 
radioisotopes. 
co?Faay Iizs ordered under t h e i r  Cenerzl Athorlzat ion.  

tne7, 7 - - . -  4.'- ,;le ,-rivilegc 02 bei;;g E > l e  t o  GstrYoute radioactive na ie r la l s  t o  

O u r  f i l e s  shcx s i x  sni??izg :?exes f o r  x a t e r i a l  tkt this: 
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. .  . -. , I ... . asscpdy r.wp. , T$cy. q: ,ere~ti.ng..a .hoed of . t i i r  km. design-:whicti.viU,. i n . .  . : . 
effbkt, be' .% complt€e enclosure '-dth 1/2" luc i te  fr:-t. 
ed m d  f i l t e r s  are located a t  the a i r  inltt t o  tke  ?.cod and at t3e  discharge 
of the hooc! before the a i r  passes through the fac. '=he duct f r o n t h e  system 
passes through a w i n d v ~ h  t h i s  room and terniaatcs t u s t  outside x i t h  a 90' 
elbow whose open end is di rec ted  toward the  grounc. 
be more desirable t o  extend this discharge duct t o  a point above the roof 
since t h i s  would do much t o  e l i n i n a t e  the possibili%jr of airbcrne a c t i v i t y  
being blmm back i n t o  the room. 
t i g h t  and would never be opened d u r h g  operaticns. 
chc.xical maipulz t ions  were such t h a t  there  should 3e very  l i t t l e  o r  no 
airborne a c t i v i t y  formed. 
he felt t h a t  it wculd be remcved from t h e  a i r  s t rezz  by the f i l t e ?  located 
a t  the exit of the hood. I did not f e e l  tha  t i ther2 -gas m c h  likelihood of 
a hazard from t h i s  standpoint in  t h e i r  proposed cF-at ions but suggested 
as a fur ther  ?,recaution t h a t  smear sa..$.es be t a k c  k s i d e  the air duct 
a t  the d i s c h a g e  and checked f o r  ac t iv i ty .  
would be s t rongly recommended t h a t  t h e  discharge be srbendcd above the roof 
of the building, 

This kccd is txhlacs5- 
. .  '.,.-. , . . .  . _  

I suggested t h a t  it would 

M r .  Carrol l  i d i c a x d  t h a t  t h e  .>iindOlrS were 
3e indicated that the 

I n  the  s e n t  t h a t  sone s2od.d becone airhorne, 

If a=;- z s t i v i t y  were found it 

MI?, Carroll  agreed I t h a t  t h i s  xc-2d be done. 

All the chezical manipulations and handling vi11 be I;eformed by means of 
remo'.& control  mechanism. The chemical process ix ,  as I r e c a l l ,  hvolves 
prec ip i ta t ing  the Strontium 90 on zinc sulphide pkcs;hor, f i l t e r i n g  the activa- 
ked phosphor azd drying by use of acetam. This zz:%rial is then taken t o  
t h e  assembly room where it is loaded i n t o  a special IFS exhausted apparatus 
f o r  subsequent placing in  an aluminurn cup which i s  l a t e r  fabr iczted i n  t h e  
l u c i t e  marker housin,p. I n  t h i s  device f o r  f i l l i n g  3 e  aluminum cup, the 
act ivated phosphor is mixed wi th  a water soluble 3iz2er. 
t e d  t h a t  the y n p o s e  of using a water soluble bin&= was a company secret .  
This loading device is s o  constructed t h a t  the Fhc,cior and the b h d e r  is 
xeasurcd and &cd by means o f  remote control device, vibrated t o  assure 
uaiform depth of t h e  phosphor in the cup and the l o d e d  cup is  then Roved 
i n t o  special  holders which a r e  l a t e r  t ramfer red  t o  exhausted, drying ovens. 
As I r e c a l l ,  t h i s  drying takes Dlace a t  about 1500 iahrenheit .  Since t h e  
act ivated m t e r i a l  i s  not v o l a t i l e  and the drying wCl be slow, it was n o t  
expected t h a t  any contamination would r e s u l t  fron t ? s  operation. After 
d q i n g ,  the aluminum cups are  placed i n  the luc i te  %using of the marker, 
a t h i n  aluminum d i s c  i s  then cezented by use of a sclut ion ( l u c i t e  and solvent) 
in posit ion so t h a t  the phosphor is sealed h t o  the Lousing. S t e r  the 
cement has dried, a piece of l e a d  is placed over t h e  back of  the xzrkcr and 
t h i s  assenbly is then placed ins ide  a sheet  metal cz? which is criiuped 
over the l u c i t e  housing.This nakts o 7 m i . t  thatwuulE require great  effort 
t o  destroy. -4 cer ta in  number of  narkers a r e  t i an  e q o s e d  t o  accelerated 
wsather t e s t s .  If any markers a r e  not  sealed tight::, this f a c t  r - i i l l  be 

- evident by e i t h e r  moisture co l lec t ing  01 the inside zf the l u c i t e  or the 
water soluble Siqder wi l l  l iquefy  and the phosphor -it11 then take on the 
charac te r i s t ics  of a th in  paste. The lwinousiky c' the  markers h i l l  be 
s e r i o u s l j  reduced if  leakage? occurs. 

14r. Carrol l  indica- 



.. -, 
. .  

,-, 

, '! 

by 03.TL. T h y  icd ica t td  t h a t  when O R N L  discoztinu2s i ts  'cadge service 
they wrs s e r i o i i s l j  c c x i d c r i n g  s e t t i n g  up t h e i r  c m  film 'ca5ge f a c i l i t i e s .  
Yr. C a r r o l l  gave me a copy of t h z i r  "Yearly Badge and locket  ChmSer lieport11 
fez the year 1952. 
the readings attri'cutLolr! tc t h  exposures t o  Corxission-cLssributed r x 5 G -  
act ive materials f r t x  tho= which :-:ere real ized tkrcugh Sicri; ; d t h  ncturzDy- 
occwriqg radioactive substances.. This re?ort, xhich i s  filed in the A i 3  
fc lder  f o r  U. S. Hadim Cor>orzti.cn, indicates  cver-ejcpcxres h a few cases 
%:;iich t k y  a t t r i b u t e  to :'or the  x s t  p.rt tlx exposilrzs z r c  
:.iell belorj t:?e parL;.- %oleran,ce o f  15,600 xr, >ihiCIl i s  base.'; apcn the scr -  
.-.-issiSie ;zekl3- .r?x-,c,c::re ;f 3C.G rc. 

:le indicated t h a t  tiney had %ode no a t t e T t  t o  separztc 

-radiatioi:. 

The I S G t O y S  C o m i t t s e  cf t h i s  institutioln z c e t s  fcrxall-~ tike:ever tkr3 is 
cccasio:: Z s r  tke Cc. :--~;ze? t o  c e n t  ~2 r w i e x  zcit o r  c.-asu;1 a,n?Iicrtici:s 
r'cr radicactive :?at.z=.ial. 
I n  sddition t o  the Isctoses  C o d t t e e ,  t h i s  ronpany hasa so-calln,d Safe ty  
C o d t t e e  zhich meets once every fou r  t o  six weeks t o  d5scuss s d e t y  problem 
a t  t h i s  plant. 
as  :cell as other sPfe-L;r problem snccuntered .in indus t r ia l  c?erations per- 
formed here. 

. .  . 
. .  Pcr-xl ; . : i x t n s  crc ;rz;zrcd 2cr .:.IC- :::xz~--;. 

Thls Safety Comit tee  reviews radiation protection Froblexs 

Xaste Disposal 

This co~pany disposes o f  contaminated glassware ar.d some EcXC! xastes r5.ich 
are  encomtered irl crccessing Conmission-distributed radioizctopes by s e d i n g  
tnem i n  a metal contkixer which i s  then thrown i n t o  the s teel- l ined dhpcsal  
p i t  which vas described by Er.  iSancv i3 h i s  previous report. 
containing gat-ual  razioact ivi ty ,  EUC:? as Rzdium, are  t h r o n  i n t o  t h i s  ?it 
rqithout being placed LT a container. 

Lrdmuient ciials 

. 

Ordinary l i q Q i d  chexicax xastes as ~sll as l iqu id  wastes coztaining both 
naturallgr-occurring rzd loac t iv i tg  aad Connission-distributcci z c t i v i t y  n e  

excavaticr, shick Ls I n  t u r n  gar5iaU.y f i l l e d  by rock o r  skilar s o l i d  cater- 
i a l  i n t o  whicn the drabs frca the various sinks expty.. 
then covered by d iz t .  
roundir,g s o l 1  z..?l2 s t x t a  xhich iiltimtskr finds its a.;- h t c  tr ierground 
cr s x f  acs :;ater sx-?Lies. 

discharged i n t o  6kh-j well. A dry riel1 i s  nornalQ- ,cmstruc-&i 3;: :?i&a-ig . .  Z:I 

The rock f i l l  is 
3 i s p o s t l  $2 this aeans r e l i e s  ca seepage i n t o  sur- 
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U. S .  Radium Ccrpcration 
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The processing e f f ic ienc ies  i n  using Strontium 90 have been i n  excess or' 
995. 
less than 15 of the ac t ive  raterial is l o s t  i? the  waste  products. For 
the  period from Jan. 19 t o  Feb. 19 they disposed of a?proximately 15 t o  
20 microcuries of Strontium 90 i n  the dry w e l l .  This mterial hcd been 
passed through the ion exchange c o l m .  C n  the  basis  o f  t h i s  ?reVious 
data  when t h e j  start t o  process an estifiated 35 curies o f  Strcntium in 
luminous markers the quantity of Strontium 90 dischaged  t o  the 
would ke on t h e  order of 3CO -nicrocuries. 

This p e a s  t h a t  of a l l  the Strontiwll which t h s y  process sanewhat 

v e l 1  
f 

I 

The U. S. Radian Corporation is  already using services of one of the ccrqanies 
of fe r ing  s s a  disposal. 
Conpiny i n  !:ew York. 
p a i n t  industry. 
can. 
t i g h t .  

This service i s  obtained frofi t h e  Xadiation Serv5ces 
Wastes a r e  put  i n  5 gallon cans similar t o  those used ir- 5~ 

The can is equipped with a to? which can be clamped on t o  the  
A g a s k t ,  a3parentl.j made out of rubber, i s  used t o  make this s e d  l iquid-  

X r .  Carroll said t h a t  they would discontinue d i s c h a r g h g  the Strontium 90 L ? t G  
t h e  dry well and instead would send it t o  the disposalcompany f o r  b u r i a l  
a t  sea. This does not  represent any great expense t o  t h e  coinpany s i x e  the 
whole waste f o r  the monthly ?eriod j u s t  described z w a s  on the order  of 20 
l i ters .  Er. Carrol l  indicated it would be fa i r ly  sirrple t o  reduce t h i s  
volurne by evaporation. 

Polonium F o i l  

Nr. Carrol l  described t h e i r  pccedures for  producing Folonium foil. The pro- 
cedures described employ powder metallurgical t e c b i q u e s  2nd are v e ~  similar 
t o  those described i n  a l e t t e r  from I@. C a r r o l l  t o  Dr. Lough on Xay 18, 1951 
f o r  fabr ica t ing  Strontium 90 f o i l .  
Army metascopes. 

The Sr 90 f o i l  was used f o r  revis ion of 
A copy of this l e t t e r  i s  f i l e d  iq the  3 S B  U. S. h d i m  File. 

U. S. Radium has been making Polonium foils under a process which they have 
patented and t h e  f o i l s  have been sold uncler t h e i r  copyright trade nam of 
m1onitron.r' The Polonium used iq this manufacture has been obtained from 
the  Canadian Radium and 'Jraxium Corporation in ?!ew York. 
t e d  t h a t  they  were qui te  axdous t o  f ind another sup9l ier  of Poloniu. &me 
t h a t  which they have been obtaining has a l o t  of ixyuri t ies ,  and. s i x e  the* 
method of measuring the  a c t i v i t y  indicates  t i a t  they are receiving only m e -  
half as much material as they had ordered. 

Hr. C a r r o l l  indica- 

Mr. C a r r o l l  reported tha t  they are  current ly  conducC,iig studies on these f o i l s .  
The t e s t s  thus far a r e  perforxed by cleaning the f o i l s  w i t h  Xadiac solut ion 
and then two months la ter  -,erfcrmi?g a cleaning q e r s t i o n  and naking a c o x i t  
of the wQe. Ka reported h i s  f i r s t  t e s t  shoKed o n l j  a few counts per  .?linute 
v h i l e  the second t e s t  shcxed an increase i n  t'ne c o m t s  per ninute by a f a c t o r  
of f r c a  5' t o  10. iie ir.diczted t h a t  his t e s t i n g  ?rcced-zes needed furchar 
development and cczaidered. t h e  dzta xhich he gave ;ne ;.s n o t  t o c  re l ia3le .  
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Algha Ccunts i n  b b i u i i  Dial Painti73 Soon 

15.. C a r r o l l  reported t h a t  they had not ra6e any s tudies  of alpha contamhatior. 
r e s u l t i n g  from t h e i r  processing of Polonium f o i l s .  
had found r lgha counts as high as 2000 counts per minute il an undisclosed 
area on surfaces i n  t h e i r  radium dial p a i n t h g  room. 
count, Mr. Car rc l l  repcr ted t h a t  they did not have an3- trouble lin keeping 
the  quaxt i ty  of a c t i v i t y  i n  the air  balcu the  ~naxim~ 2 e m i s s i b l e  concentra- 
t ion ,  
for the  gresence of alpha ccntmination. 

2-ledical Ins?e c t ion 

3 u t i n e  s e d i c a l  inspections are nade on workers involved in  the use of radio- 
active materials. 
those tho are enployed in the  use of h d i u ? .  Xr. C m o l l  resorted t h a t  the; 
'nzve r ~ c e r . t l y  Il?u,u:ated a stud7 i l c r u  --i+?- .. a d e r m t o l o g i s t  . .  frczx m e  or" t h e  
l o c a l  hcsp i tz l s  f o r  exar-inkg t:ra haids cl" rsdiurn .ric?::ers :JXCT, --re e ; p s e d  
50 r n d i a t i m  i n t e n s i t i e s  as high as saveral roentgens per how, The overal l  
FieekPj. hznd eqosure  w a s  reported 5~ be betEeen 1 23d 2 rcentgens, 
hzve bee2 reported thus far, 

He did mention t h a t  they  

Despite t h i s  high alpho 

A Juno survey instrument i s  used f o r  naking qual i ta t ive  d e t c m i i a t i o n s  

Par t icu lar  a t tent ion is  given t o  radon d e t m n h a t i o n  f o r  

Xo effect: 

Co;mer,ts a d  Recor-mendations 

1. Discontinue t h e  pract ice  d dispcsal of long-lived CcmLssion- 
d is t r i5u ted  rzdioisctcyes i?, 6 r y  r-rells . 

2. If a c t i v i t y  i e  found a% ',:?e discharge ertd el" the exhaust 
systen! used 5n +,he Stror,';iun 90 procezsLqg roox, the exlaust  
duct should be extmded a3ove the r o d  of the buildizg.  

C-rernll, I T ~ S  v e q r  favorably inpressed by t h i s  cornpmyls f a c i l i t i e s  and 
techniques and radiat ion safe ty  practices employed L? t h e i r  use of radiozctivE 
mterials. 
Con~iss ion-d is t r ibu ted  radioact ivs  naterials than they do 15th nakurally- 
occurrhg materials, such as 3adiu.1. They r e p o r t  t h a t  t h e i r  2':sdi-m, o p r - t i c r r  
.>ze cc:-.ducted Ir: aicccrcb..nce w i t h  fi1 !c:cxn snfetlr recoxxx?Cc5ic:s. 

I f s e l  t h a t  they use greater precautions i n  their  use.of 

- -  ,;hen the application ?or renewal oZ their General .4utkcr ia~t ion iz received, 
it i s  w r  ?accmendaticn t h a t  t h i s  a p l i c a t i o n  be ap-,rcved. 


