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MEXQRANDUM 

To: J. M. Frame 

FROM: 

mx: -1650 

8. RB Richards '..I 
9. RE smith. 

10. HH Hubble. 
RADIATION INTiNSITY AT CEYTER 
WASTE STORAGE TANK ( MJ-4 ) 

The following f igu res  were obtained i n  t h e  study of this 15. ~ ~ ' & e b  
* . :: 

problem: - 3  

W Qmmt aMt of 
' Measurements i n  Cklculated Values 

Chamber Well (7-5537) No Shield 12" Concrete 

r  ha 
25,600 mr/hr I2,OOO 6,Ooo 50 25 

It i s  recommended t h a t  t he  a c t u a l  i n t e n s i t y  ex i s t inq  
to-day above t h e  l i qu id  bemeasured before recomnendations a r e  
made on cu t t i ng  through. tho concrete seal.  

The ca lcu la t ions  have been f i i e d .  p a e EJl V.[ Q-j A de ta i l ed  statement of work on t h i s  problem fo lhws .  

I n  t h e  study of t he  f e a s i b i l i t y  of cu t t i ng  through t h e  
concreta sea l  on t h e  center  r i s e r  of tho wnstc s torage tank 
the  r ad ia t ion  i n t e n s i t y  t h a t  would bo encountered i s  c r i t i c a l B 0 0  AREA 
because d i r e c t  oporator contact  mu1-d be required. 

was approached from two standpoints: (e) k study of preuious 
measurements of sludge lcval ar,d L c t i v l t i e s  i n  t h e  s torage 

(b) Direct  calculat ion.  

- I  

dUL 30 1956 

CLASSIFIED nLES 
The quest ion of tho  r ad ia t ion  i r k e n s i t y  t o  be expected 

tanks (7-5537, HlN-7402, HW-7776, HW-lO,I54,. HW-11,235), a d  

(a) Measurements reported ir, t h e  above documents were 
obtainud by lowering a spec ia l  ion iza t ion  charrber i z t o  A 
chamber wel l  on the  s torage bank. 
i n  t he  241-T a rea  on Tank 101-T M ion iza t ion  chamber reading 
of 25,600 mr/hr was obtained when t h e  chamber was just  below 
the  top  of t he  tank 'md 7.25 f t .  above tho surface of t h e  l i qu id .  
This reading i s  probably qu i t e  4 b i t  lower than the  actus! in-  
tensity oxi.tting a t  t h i s  point  duc t o  the  construct ion of t h c  
chamber . 

I n  a t e s t . o n  December 5, 1946 

1. 



The chmber was constnkted i n  tho form of a cylinder 
whose overal l  dimenoions were approxiniately 4lI dimet'er by 
6'1 length, 
approxhately 1" of lead, Tho eloct,rodes werci metal discs 
about 1" diameter and sepnratad by about @. 
supportod i n  the center of the cylinder, Thus the  chotibor was 
most sensit ive t o  radiation enterin8 a t  r i g h t ' m g l e s  t o  t h e  
a x i s  of the cylinder. 

The ends of the cylinder were shielded with 

Thcy were 

(b) The oalculations were based on tho f o l l d n g  . 
assumptions : 

1. Metal was i r radiated t o  200 MWD/ton. 

2, Total mota1 i n  tank Was 315 tons. , 

3. Average ago was 2 yeais. 

I .  4. Ten percent of ac t iv i ty  was contained i n  .c 

~_ supernate . 
5 .  Gamma radiation was due t o  Cs137, Pru4;Rh1060nly, . 

6. Distance from l iquid l o v o l  t o  receptor was taken 
as 16 feot. 

7. Concrotc sea l  on risor was assumed t o  be 12" thick. 

On tho basis of those assumntions the calculated v d u e  of 
the radiation intensity,  with no shielding was 6000 mr/hrj and, 
with 121; of concroto shielding; 25 m / h r ;  

The difference between the calculated value of the . 
radiation intonsi ty  and .tho mocmremcnto obtained with the 
ionization chamber indicates th3t it m u l d  be hazardous t o  
make reconunmdations on the basis of calcunltions based 01: thc: 
simplifying assumptions used. Rigorous nnnlysis of t he  
problem would bo timo-consuming; i f  not impossible. 
portinont questions can not be answered a t  oresent. 
what i s  the exact dis t r ibut ion i n  the tank of certain f i s s ion  
product o? 

Several 
For example, 

It is recommended that  n roqucst bc m.?dc for  mcaswemcnts 
of the radiation intensi ty  i n  tho a i r  spnco abo-$e tho l iquid 
with a chombcr thnt will measuro tho t o t o 1  radiation. 
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