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Irradiated reactor fuel elements a t  the Hanford complex are routinely 

processed t o  separate the uranium, plutonium and f iss ion products present 

i n  the elements: The f i ss ion  product waste materials are  stored under- 

ground i n  large steel-l ined concrete storage tanks. 

~ a d i o a c t i v e  waste management f a c i l i t i e s  are  currently being b u i l t  t o  

i so la te  the long-1 ived f iss ion product isotopes and t o  sol idify the remaining 

s a l t  cakes w i t h i n  the underground waste storage tanks. The wastes will be 

removed from the storage tanks by a s lu ice  min ing  technique i n  which j e t s  of 

water 'are  used t o  break up theesludge i n  order t o  f a c i l i t a t e  pumping the 

material from the tanks. Due t o  the high level of radioactivity i n  the tanks, 

physical access to  them is  obtained only via access r i se r s  t h r o u g h  the tank 

domes. These r i s e r s  impose several physical l imitations on any instru 

which is to  be used in the tanks. 

*This paper i s  based on work performed under United States Atomic Energy 
Commission Contract AT-(45-1)-1830. 
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! Since the  s l u i c e  m i n i n g  operation i s  carr ied on remotely, i t  proves 

d i f f i c u l t  t o  determine whether or  not a1 1 ,  of the  sludge material i s  removed 

from the  tanks during the  mining operation. I t  i s ;  thus ,  des i rab le  t o  have 

a system by which t h e  tank bottoms can be scanned t o  locate  r e s idua l  deposits  

of sludge which require  addit ional  s lu ic ing.  

' f 
Various techniques have been proposed t o  yie ld  t h i s  information; d i r e c t  

photogriphy, scanning w i t h  opt ical  periscopes, and gamma ray spectrometers . 

have a1 1 been - t r i ed  with varying degrees of success. An infrared scanning 

system o f f e r s  anumber of unique advantages, and provides a solut ion t o  the 

1 

j data acquis i t ion problem. Data obtained w i t h  t h i s  system can be used t o  
! 
i complement data from other  sources such as visual photography and thermocoupl e 

I , 
! .  

temperature mini t o r s .  'Infrared imaging data can provide s i gn i f i c an t '  addit ional  
I 
I 
I 
I information about  the  scanned environment when properly in terpreted and 
I 
! corre la ted w i t h  information from other  sources. A t  the  request of the At lant ic  

, . 

Richfield Hanford Company (CI.RHCO), the  Pacifi  c Northwest Laboratory (PNL.).. . ... 
. . . . .  . . 

,constructed such a system and obtained preliminary data indicating'  t h e .  
I 

usefulness of t h i s  approach. 

. The radioact ive  sludge material i n  the  storage tanks exh ib i t s  a s e l f -  

. . :heati.ng property du.e t o  t he  energy re lease  caused by isotape decay and the  

absorption of alpha and beta p a r t i c l e s ,  and gamma rays in  t he  material .  A 

given volume of sludge material thus  d i ss ipa tes  energy i n -  the: form of heat ,  . . 

and gives r i s e  t o  temperature gradients i,n the  tanks which, in general ,  

r e f l e c t  the amount ofsludge i n  any given area of the  tank. I t  i s  thus 

possible t o  loca te  concentrations of sludge by de tec t ing  the  varying amounts; . .. 
of infrared energy emitted from d i f f e r en t  regions i n  the  tanks. 



The infrared scanner r e l i e s  upon the se l f -heat ing nature of a 

concentration of radioact ive  materials  f o r  i t s  operation. Infrared energy 

emitted from the material i s  collected i n  an op t ica l  system and focused on 

an in f ra red  detector. '  The detector  output signal i s  e lec t ron ica l ly  

. . processed and i s  used t o  intensity-modulate a cathode-ray oscil loscope.  

, A photographic record of the  oscil loscope di.splay provides  the  required - 

! display ,map. ' The resu l t ing  maps yie ld  information on the  location of 
! .  
I . . remaining waste deposits  i n  the . t anks  and by proper in te rpre ta t ion  of the  

. . 
I maps, the  operator can loca te  the  residual sludge d e p o s i t s ~ f o r  subsequent . i 

1 removal. ~ i ~ u r e  1 i l l u s t r a t e s  2. maps obtained with the  scanner while 
I 

viewing a ca l ib ra t ion  hot p la te  in one of the  large  tanks. The instrument 

i s  capable of resolving a one-square foot  area on the  bottom of a 75'  diameter 
. . 

sotrage.  tank i f  the  temperature of the  area di f , fers  from-the !background 

i 
. . temperature in the tank by 3 ' ~  or  more. The instrument wil l  respond t o  such 

! 
i temperature differences and produce a useabl e display map, provided ' t ha t  the  

tank 'background temperature does no t  exceed 80 '~ .  

, . Experiments performed during th.e course 'of  the  project  ind ica te  t h a t ' i n  

I addit ion t o  the usefulness of ttie scanner f o r  producing thermal contour maps, 
j 1 . .  . ;  

' i t  i s  also possible t o .  make absolute temperature measurements i n  t h e  tank i f .  
1 .  
I a ca l ib ra t ion  heat source i s  avai lable  i n  ttie tank. 
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.FIGURE 1 Two infrared scans of a large.  tank. using a h o t p l a t e  as a target .  . 
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