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Engineering Study 

1.0 OBJECTIVE 

S o l i d  Waste Engineering has been tasked w i t h  determin ing the  most 
e f f e c t i v e  and cos t  e f f e c t i v l ?  way t o  more permanently enclose the  wooden 
s t r u c t u r e  t h a t  mainta ins a ; o i l  r a d i a t i o n  b a r r i e r  around Caisson UNI 1 
f i l l  p ipe.  

1.1 BACKGROUND AND SCOPE 

Underground Caissons are us:d f o r  the storage o f  small  packages o f  TRU 
waste. One o f  these Caissois  UNI 1 has a square wood box const ructed 
around the  i n l e t  p ipe  t o  t h :  caisson which i s  f i l l e d  w i t h  s o i l ,  t o  
reduce the  r a d i a t i o n  l e v e l  iear  the  p ipe  t o  an acceptable l e v e l .  The 
i n s t a l l a t i o n  was made a f t e r  waste hung up i n  the  ca isson i n l e t  p ipe  
which increased the r a d i a t i m  l e v e l s  measured round the  p ipe  and a t  
ground l e v e l .  The wood i s  s t a r t i n g  t o  d e t e r i o r a t e  and may a l l ow  the 
s o i l  used as a r a d i a t i o n  molerator  t o  s l u f f ,  which i n  t u r n  would a l l ow  
the  r a d i a t i o n  l e v e l s  t o  inc-ease i n  the  v i c i n i t y  o f  Caisson UNI 1. 
permanent s t r u c t u r e  needs t )  be pu t  i n  p lace t o  prec lude any increases 
i n  personnel r a d i a t i o n  exposure. 
square, 1 s ide  i s  w i t h i n  13 1/2" o f  the  Caisson vent p ipe.  

A 

The wood s t r u c t u r e  i s  10 ft. 8 inches 

2 . 0  SUMMARY 

2.1 Purpose 

To evaluate var ious opt ions t o  p rov ide  a permanent s t r u c t u r e  
around the  U N I  1 f i l l  p ipe  which would prec lude s o i l  s l u f f i n g  
causing the  r a d i a t i l n  l e v e l s  i n  the  v i c i n i t y  o f  Caisson UNI 1 t o  
increase. 

2 . 2  

2.3 

Desc r ip t i on  o f  t he  ' r e fe r red  A l t e r n a t i v e  

The recommended a l t  ! r na t i ve  i s  a p re fab r i ca ted ,  concrete square 
11 ft 8" square ( i n s i d e  dimension) by 7 ft h igh  w i t h  a cover 
t h a t  can be placed i s ing  a crane. 

Estimated Cost 

P a c i f i c  I n t e r n a t i o n  11 estimated t h a t  a shape the  s i z e  requ i red  
would cos t  511,665.1)O FOB Hanford. 

- 1 -  
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3.0 

4 . 0  

5.0 

RECORMENOATIONS AND CONCLUSIONS 

3.1 Recommendations 

I t i s  recommended t h a t  t he  p re fab r i ca ted  concrete square be 
pursued as the  1 s t  a l t e r n a t i v e  (Para 5.3.2 below). 
a l t e r n a t i v e  i s  based on: 
zone, 2) i n s t a l l i n g  a s t r u c t u r e  t h a t  w i l l  con ta in  the  wood 
s t ruc tu re ,  
t ime  spent on t h i s  p r o j e c t  by SWM Operations. 

This  
1) reducing t ime  spent i n  a r a d i a t i o n  

3) be e a s i l y  removed i n  the  fu tu re ,  4) reduce the  

UNCERTAINTIES 

ALTERNATIVES AND SOLUTIONS 

5.1 

5.2 

5.3 

5.3.1 

C r i t e r i a  

C r i t e r i a  f o r  making the  s e l e c t i o n  o f  t he  s t r u c t u r e  w i l l  be cost ,  
d u r a b i l i t y ,  and 1ok personnel r a d i a t i o n  exposure (du r ing  
a p p l i c a t i o n  o f  t he  proposed s o l u t i o n ) .  

Assumotions 

The wooden s t r u c t u r e  r e t a i n i n g  the  s o i l  around the  UNI  1 f i l l  
p ipe  i s  d e t e r i o r a t i n g  and needs t o  be covered so t h a t  
d e t e r i o r a t i o n  does no t  cause the  s o i l  p rov id ing  t h e  r a d i a t i o n  
s h i e l d i n g  t o  s l u f f  and cause an increase i n  t h e  background 
r a d i a t i o n  l e v e l  near the  Caisson. 

A1 t e r n a t i v e s  

B u i l d  forms and pour a concrete 11 ft X 11 ft w a l l  t o  house the  
wood s t ruc tu re .  

a. 

b. 

C .  

Advantaaes The form would f i t  c lose  t o  the  e x i s t i n g  wooden 
t imbers con ta in ing  the  s o i l  sh ie ld ing ,  support a concrete 
cover, be a e s t h e t i c a l l y  co r rec t ,  and con ta in  s o i l  t h a t  w i l l  
be added t o  accommodate any wood t imber  d e t e r i o r a t i o n .  

Disadvantaaes The f a b r i c a t i o n  o f  t h e  forms and pour ing o f  
t he  concrete i s  very  expensive because o f  t he  l a b o r  
invo lved,  workers may be requ i red  t o  s u i t  up i n  a t  l e a s t  
wh i te  c lo th ing ,  b u i l d i n g  the  forms and p l a c i n g  the  
reenforcement i s  very  t ime consuming. The forms would n o t  
be easy t o  remote when and i f  the  caissons were t o  be 
emptied. 

Sa fe tv  Considerations and Imoacts 
chance o f  acc id2nts  i s  h igh.  

Being l a b o r  i n t e n s i v e  the  

- 2 -  
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5.3.2 

d. 

e. 

f. 

Environmental InDacts and Perm i t t i na  Reauirements A l l  
a l t e r n a t i v e s  considered w i l l  be equal w i t h  regard t o  t h i s  
i tem. 

Cost and Schedule Estimates 
complete t h i s  a l t e r n a t i v e  would cause t h i s  a l t e r n a t i v e  t o  be 
expensive. 
a l t e r n a t i v e ) .  

Other I n f o r m a t i =  The area where work w i l l  be done i s  i n  a 
low l e v e l  r a d i a t i o n  area. Therefore, an a l t e r n a t i v e  t h a t  
requ i res  l e s s  t ime near the  Caissons i s  p re fe r red .  

The l a b o r  requ i red  t o  

(no cos t  data has been obta ined f o r  t h i s  

Purchase a p r e f a b r i  :ated, re in fo rced ,  concrete square and place 
it around t h e  wood s t ruc tu re .  

a. Advantaaes The concrete square could be ordered w i t h  very 
l i t t l e  impact 01 o the r  work underway a t  SWM, and inc lude  a1 
o f  the advantag?s discussed i n  5.3.1. The square could be 
se t  i n  p lace very q u i c k l y  us ing r i g g e r s  which would reduce 
personnel r a d i a t i o n  exposure. The square would be easy t o  
remove when the  waste r e t r i e v a l  from the  caissons i s  
performed some time i n  the  fu tu re .  

b. Disadvantaaes The assembly would be very heavy t o  handle. 
A l e v e l  base wo i l d  need t o  be es tab l i shed  on which t o  se t  
t he  concrete sq ia re  assembly. 

c. Safety  Cons ide r i t i ons  and Imoacts The l i f t i n g  and handl ing 
t h a t  would be pzrformed w i l l  need t o  be addressed i n  the  
JHA. 

d. Environmental IinDacts and Perm i t t i na  Reauirements See para. 
5.3.1.d 

e. Cost and Schedule Estimates P r e f a b r i c a t i n g  the  concrete 
assembly o f f  s i  ;e should prove t o  be l e s s  expensive than 
forming the  a s s m b l y  i n  the  f i e l d .  ( P a c i f i c  I n t e r n a t i o n a l  
o f  Tacoma e s t i m i t e d  t h a t  a square 11.3 ft X 11.3 ft i n s i d e  
dimension and 1,!.2 outs ide dimension X 8 ft h igh  w i t h  a top  
would cos t  $l l , i i65.00) -- The he igh t  could be a l i t t l e  
l e s s  -- 7 ft b u .  t h e  i n s i d e  dimension needs t o  be 11.5 ft 
based on the 10 ft 8 inch  6x6 t h a t  i s  p a r t  o f  t he  e x i s t i n g  
form). SEE SKE'CH t l  

- 3 -  
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Place a mound t ' f  rocky s o i l  over the  Caisson and the  wood -- 
then cover the  s o i l  w i t h  r i c k  rack. 

a. Advantaaes Th.s a l t e r n a t i v e  has many advantages such as 
cos t  and ease t l f  app l i ca t i on .  

b. Disadvantaaes The mound o f  s o i l  would cover p a r t  o f  t he  
breather  f i l t e i ,  assembly. The mound o f  s o i l  might  s l u f f  
du r ing  windy 01 '  r a i n y  cond i t i ons  

Place concrete Eco'ogy Blocks around the  wood s t r u c t u r e  on 3 
s ides and 2/3s o f  i h e  4 th  s ide  ( t o  accomnodate t h e  breather  vent  
tube). P re fab r i ca ie  a concrete s l a b  t o  enclose the  4 th  s ide  and 
purchase a prefabr .  cated top.  

Advantaaes Thr' ecology b locks are inexpensive $25.00 each, 
and the  prefab) , icated concrete s labs t o  f i t  i n  the  4 th  s ide  
and the  top  sht 'u ld  be r e l a t i v e l y  inexpensive and easy t o  
handle. 

Disadvantaaes The ecology b locks do n o t  f i t  t i g h t l y  
t oge the r  and miy a l l ow  some s o i l  eros ion and s l u f f i n g .  

Safety  Considetat ions and ImDacts Most o f  t he  l a b o r  would 
be i n  r i g g i n g  i h e  b locks t o  form the  wa l l ,  t he re fo re ,  care 
would have t o  t e  taken when p o s i t i o n i n g  the  b locks.  

Cost and Schedtle Estimates The a l t e r n a t i v e  would take 44 
ecology b locks a t  525.00 f o r  each b lock  and a concrete s lab  
approximately l f t  X 7 f t .  ($1100.00 p l u s  the  s labs f o r  t he  
s ide  and top -- 
mate r ia l  ) . SEt SKETCH #2 

probably l e s s  than $3000.00 f o r  t he  

5.3.5. P1 ace corrugated s i  ee l  around the wooden s t ruc tu re .  Corrugated 
s t e e l  s t r u c t u r e  c o i l d  be purchased and b o l t e d  together  t o  form 
the  s t ruc tu re .  

a. Advantaaes The corrugated s t r u c t u r e  might  be l e s s  expensive 
than the  concrete discussed above and could be i n s t a l l e d  by 
s i t e  forces as i t  could be scheduled. 

shapes and the re fo re ,  would f i t  p roper l y  between the  
e x i s t i n g  wood s t r u c t u r e  and the  vent p ipe.  
would r e q u i r e  t h a t  work be accomplished i n  r a d i a t i o n  area 
which would cause personnel t o  rece ive  rad ia t i on .  

b. Disadvantaaes The corrugated s t e e l  on l y  comes i n  c i r c u l a r  

The f a b r i c a t i o n  

- 4 -  
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