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You are  t h e  Heal th P h y s i c i s t  p rov id ing  hea l th  physics coverage f o r  a  radwaste 
shipment from an opera t ing  BWR nuclear  power s ta t i on .  You have 1 l i n e r  con- 
t a i n i n g  25 cubic f e e t  o f  resin, s o l i d i f i e d  i n  cement, 3000 pounds n e t  weight, 
t o  ship. The r a d i a t i o n  l e v e l  a t  1 f o o t  from t h e  unshielded l i n e r  i s  10 Rlhr .  

You w i l l  p lace t h e  l i n e r  i n s i d e  o f  1 o f  2  a v a i l a b l e  sh ipp ing casks: Cask A 
o r  Cask B. Cask A, a  DOT-cert i f ied Type A cask, has 5 cm o f  lead sh ie ld ing ;  
Cask B, a  DOT-cert i f ied Type B  cask, has 10 cm o f  lead shie ld ing.  The cask 
selected w i l l  be shipped on an exc lus ive  use, unenclosed, f l a t b e d  t r a i l e r .  

Radiochemistry has analyzed t h e  resin, w i t h  t h e  f o l l o w i n g  r e s u l t s :  

Concentrat ion ( p ~ i / c d  : 

The LSA concentrat ion l i m i t s  are  shown below: 

LSA Concentrat ion L i m i t  (mCi/g) : % 
0.3 

Points 

2  A. What i s  t h e  a c t i v i t y  o f  each radionucl  i d e  t o  be shipped i n  C i ?  

2  B. Can t h i s  be an LSA shipment? J u s t i f y  your answer w i t h  
ca l cu la t i ons .  

2 C. What would be t h e  t ransmi t ted  gamma dose r a t e  a t  t h e  e x t e r i o r  
w a l l  o f  each cask i f  used f o r  t h e  r e s i n ?  Show a l l  ca lcu la t ions .  

2  D. Are t h e r e  any DOT r a d i a t i o n  l e v e l  r e s t r i c t i o n s  which apply t o  
t h i s  shipment? I f  SO, spec i f y  t h e  app l i cab le  r e s t r i c t i o n ( s ) .  

2 E. As a  f i n a l  check, you take a  gamma r a d i a t i o n  l e v e l  measurement 
a t  t h e  cask e x t e r i o r  wal l ,  w i t h  % mR/hr as t h e  r e s u l t .  What 
i s  t h e  s ign i f i cance,  i f  any, o f  t h i s  measurement? What act ions, 
i f  any, should be taken? 

GIVEN 

1 f t 3  = 2.8 lo4 cd 
1 l b  = 454 g  
Densi ty  o f  lead = 11.34 g / c d  
Mass a t tenua t ion  c o e f f i c i e n t  f o r  1 MeV gamma i n  l ead  = 0.0708 cm2/g 
Assume 1 gamma per d i s i n t e g r a t i o n  w i t h  1 MeV average energy. 
Assume bui ldup fac to r ,  B, f o r  5 cm o f  l ead  a t  1 MeV gamma = 2. 
Assume bu i ldup fac tor ,  B, f o r  10 cm o f  lead a t  1 MeV gamma = 3. 
Assume distance from outs ide  o f  r e s i n  l f n e r  t o  ou ts ide  o f  sh ipp ing cask (through 

t h e  sh ie ld ing )  t o  be 1 ft. 




