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ABS TBACT 

Oak Ridge Na t iona l  Labora tory  (ORNL) proposes us ing  
Department of T r a n s p o r t a t i o n  (JOT) s p e c i f i c a t i o n  1 7 H  
drums (55-gal)  f o r  t r a n s p o r t i n g  low-level waste (LLW) 
t o  Oak Ridge Gaseous D i f f u s i o n  P l a n t  (ORGDP) f o r  
i n t e r i m  s t o r a g e .  This  c o n t a i n e r  t ype  w a s  t e s t e d  and 
found t o  be i n  compliance w i t h  DOT s p e c i f i c a t i o n s  f o r  
Type A packaging. 

INTRODUCTION 

The DOT Code of  Fede ra l  Regula t ions  (CFR) T i t l e  49, "Transpor ta t ion ,"  
paragraph  173.465, "Type A Packaging Tests," s p e c i f i e s  tests t h a t  must 
be performed on c o n t a i n e r s  o r  packages used f o r  t r a n s p o r t i n g  Type A 
q u a n t i t i e s  of  r a d i o a c t i v e  waste. To de termine  compliance w i t h  t h e s e  
r e g u l a t i o n s ,  b l ack ,  mild steel ,  DOT s p e c i f i c a t i o n  1 7 H  drums (55-gal) 
w e r e  t e s t e d  and found t o  m e e t  DOT requi rements  f o r  Type A shipments .  

The tests performed w e r e  t h e  f r e e  d rap ,  compression, and p e n e t r a t i o n  
tests.  A l l  of  t h e  tes t  packages o r  c o n t a i n e r s  were examined, b e f o r e  
t e s t i n g ,  t o  i d e n t i f y  and record  d ivcrgence  from s p e c i f i c a t i o n s ,  d e f e c t s  
i n  c o n s t r u c t i o n ,  and d e t e r i o r a t i o n  c r  d i s t o r t i o n  of f e a t u r e s .  Af t e r  
t e s t i n g ,  each  package o r  c o n t a i n e r  k'as examined t o  de te rmine  i f  
containment w a s  breached o r  damaged s u f f i c i e n t l y  t o  exceed a l lowable  
r a d i a t i o n  l i m i t s .  I n  a l l  tests performed, damage w a s  minor o r  
n e g l i g i b l e ,  and no d e t e c t a b l e  i n c r e s s e  i n  r a d i a t i o n  l e v e l s  w a s  observed.  

Energy Div i s ion .  
Engineer ing  D i v i s i o n .  
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DESCRIPTION OF CONTAINER 

A l l  tests were performed on b l a c k ,  mild s teel ,  DOT s p e c i f i c a t i o n  1 7 H  
drums (55-gal) .  The drums e x t e r i o r  d iameter  i s  61 c m  ( 2 4  i n . )  and t h e  
e x t e r i o r  he ight  i s  89 crn (35 i n . )  ( s ee  F ig .  1 ) .  T h e  c a p a c i t y  of  t h e  
drum i s  0 . 2 1  m3 ( 7 . 5  f t 3 ) ,  and t h e  s i d e s  and bottom of t h e  drum are 
18-guage mild s tee l .  The drum has  a 14-guage removable head s h e e t .  The 
gasket  i s  sponge rubber  and has a minimum o p e r a t i n g  range of  -400 t o  
5 4 O C  (-40° t o  1300F).  The maximum loaded weight i s  381 kg (840 I b ) .  

FREE DROP TEST 

Thus f a r ,  two ORNL waste streams have been i d e n t i f i e d  f o r  i n t e r i m  s t o r a g e  
a t  ORGDP. The f i r s t  stream i d e n t i f i e d  w i l l  c o n s i s t  o f  low-ac t iv i ty  
sol-id waste (LASW), and t h e  second waste stream i s  t h e  c l a r i f i e r  
under€low s ludge  (CUS) , r e s u l - t i n g  from r e c e n t  m o d i f i c a t i o n s  i n  t h e  
Process  Waste Treatment P l a n t  (PWTP) . 
For t h e  f r e e  drop test ,  t h r e e  drums c o n t a i n i n g  "hot" CUS and t h r e e  drums 
c o n t a i n i n g  "hot" low-ac t iv i ty  s o l i d  waste were used. Each of  t h e  drums 
w a s  dropped on a f l a t ,  h o r i z o n t a l ,  s h e e t  s t ee l  p l a t e  1 .5  m (5 f t )  wide, 
1 .5  m (5 f t )  long,  and 7 .6  m (3 i n . )  t h i c k  from a h e i g h t  of 1 . 2  m 
( 4  f t ) .  

Of t h e  t h r e e  drums c o n t a i n i n g  the c l a r i f i e r  underflow s ludge ,  one b a r r e l  
w a s  dropped on t h e  bottom c o r n e r  ( see  F ig .  2 ) ,  one b a r r e l  w a s  dropped on 
t h e  top  b o l t  r i n g  assembly, and t h e  las t  of  t h e  t h r e e  b a r r e l s  w a s  dropped 
h o r i z o n t a l l y  on t h e  s i d e  ( see  Fig.  3 ) .  Damage i n  a l l  t h r e e  cases w a s  
no t  severe. Before and a f t e r  each  drop ,  s u r f a c e  contaminat ion and 
s u r f a c e  r a d i a t i o n  readings  w e r e  t aken  ( s e e  Fig.  4 ) .  A f t e r  each  drop,  no 
d e t e c t a b l e  i n c r e a s e  i n  e i t h e r  s u r f a c e  contaminat ion o r  s u r f a c e  r a d i a t i o n  
w a s  observed, i n d i c a t i n g  t h a t  containment w a s  no t  breached. F igures  5 ,  
6 ,  and 7 i n d i c a t e  damage t o  t h e  CUS drums, r e s u l t i n g  from t h e  bottom- 
corner  end drop,  t h e  top  b o l t  r i n g  assembly drop,  and t h e  h o r i z o n t a l  
s i d e  drop ,  r e s p e c t i v e l y .  

The same t h r e e  drops,  bot tom-corner  end drop ( see  F ig .  8), t op  b o l t  r i n g  
assembly drop ( s e e  F i g .  9 ) ,  and h o r i z o n t a l  s i d e  drop,  were performed on 
t h e  t h r e e  drums c o n t a i n i n g  LASW. L i t t l e  damage w a s  observed ( s e e  Figs .  10, 
11, and 1 2 ) .  Before and a f t e r  each drop,  s u r f a c e  contaminat ion and 
s u r f a c e  r a d i a t i - o n  readings  were taken .  A f t e r  each drop,  no d e t e c t a b l e  
i n c r e a s e  i n  e i t h e r  s u r f a c e  contaminat ion o r  s u r f a c e  r a d i a t i o n  w a s  
observed,  i -nd ica t ing  a g a i n  t h a t  containment w a s  no t  breached. 

The CUS i s  f a i r l y  uniform i n  gross  chemical composition. The percent  of 
s o l i d s  by weight does v a r y  but  u s u a l l y  averages about 20%. The drums 
s e l e c t e d  f o r  t h e  f r e e  drop test weighed approximately 2 2 7  kg (500 l b )  
each.  
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DOT SPEC. 17H DRUM (55 GALLON) 

BOLT RING (12 GAUGE) 

BOLT (5 /8  IN.) 

HEAD (14 OR 16 GAUGE) 
AND GASKET 

ROLLING HOOP 
(3 REQUIRED) 

33 1/4 IN. USAS 
BODY (18 GAUGE) INSIDE HEIGHT 

Fig .  1. DOT s p e c i f i c a t i o n  17H drum (55-gal). 
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ORNL-Photo 1589-86 

Fig. 4. Health physicist taking radiation survey readings on drum 
containing CUS before the free drop test. 
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ORNL-Photo 1586-86 

Fig. 6. Damage to drm containing WS, resulting from the top bolt ring 
assembly drop. 
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ORNL-Photo 1581 -86 

Fig, 1 .  uamage to drun containing CUS, resulting 
from the horizontal side drop. 
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QRNL-Photo 1583-86 

t 

Fig. 8 .  Drum containing L A S W  at height of 1 .2  m 
(4 f t )  for top bolt ring assembly drop. 
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Fig, 11. 
ring assembly drop. 

Damage to drm contafning LASW, resulting from l%e top bolt 
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The drums t e s t e d  c o n t a i n i n g  LASW were s e l e c t e d  a t  random. The drums 
conta ined  v a r i o u s  amounts of  compact ible  and "noncompactible" waste. 
Compactible waste c o n s i s t s  o f  i t e m s  such  as p l a s t i c  bags and b o t t l e s ,  
paper ,  rubber ,  shoe cove r s ,  e tc .  "Noncompact i b l e "  w a s t e  c o n s i s t s  of  
items such  as wood, metall ic o b j e c t s ,  heavy c o n t a i n e r s ,  etc. The drums 
v a r i e d  i n  weight from approximately 20 t o  102 kg (45 t o  225 lb). 

COMPRESS I O N  TEST 

The compression test w a s  performed by p l a c i n g  t h e  drum on a f l a t  
ho r i zonpa l  conc re t e  pad. A t o t a l  of 1385 kg (3055 l b )  w a s  placed 
u n i f o r q l y  on t o p  of  t h e  drum f o r  a per iod  of 24  h ( see  Fig.  13 ) .  No 
deformat ion  o r  o t h e r  damage t o  t h e  t o p ,  bottom, o r  s i d e s  of t h e  drum 
occurred .  D r u m s  f i l l e d  w i t h  LASW w i l l  have a maximum weight of  135 kg 
(300 l b ) ,  and drums f i l l e d  w i t h  t h e  CUS w i l l  have a maximum weight of 
272  kg (600 l b ) .  DOT r e q u i r e s  t h a t  t h e  compressive load be  e q u i v a l e n t  
t o  f i v e  t i m e s  t h e  weight  of  t h e  a c t u a l  package. This  requirement  has 
been s a t i s f i e d .  

PENETRATION TEST 

The p e n e t r a t i o n t e s t  w a s  performed by p l a c i n g  a drum on a f l a t ,  
h o r i z o n t a l  conc re t e  pad and dropping a steel  b a r ,  3 . 2  cm (1.25 i n . )  i n  
d iameter  w i t h  a hemispher ica l  end ( see  Fig.  14)  weighing 6 kg (13.2 l b )  
( s e e  F ig .  15), from a he igh t  of a t  least 1 m (3.3 f t )  ( see  F ig .  16).  
The s tee l  b a r  w a s  dropped p e r p e n d i c u l a r l y  t o  t h e  c e n t e r  of t h e  head of  
t h e  drum ( s e e  Fig.  1 7 )  because t h i s  w a s  considered t o  be t h e  weakest 
p o i n t  of  t h e  drum. The head of  t h e  drum is  14-guage, whereas t h e  body 
of t h e  drum i s  18-guage ( s e e  Fig.  1). These tests r e s u l t e d  i n  
n e g l i g i b l e  damage t o  t h e  head of t h e  drum ( s e e  F ig .  18). 

CONCLUSIONS 

Appl icable  tests s p e c i f i e d  by DOT i n  49 CFR 173.465 f o r  Type A 
c o n t a i n e r s  have been performed a t  ORNL. Tests performed inc luded  t h e  
f r e e  drop ,  compression, and p e n e t r a t i o n  tests. The f r e e  drop  test w a s  
performed us ing  t h e  a c t u a l  proposed waste streams i d e n t i f i e d  f o r  i n t e r i m  
s t o r a g e  a t  ORGDP. D r u m s  c o n t a i n i n g  s ludge  showed no severe damage, and 
containment w a s  no t  breached. D r u m s  c o n t a i n i n g  low-ac t iv i ty  bulk-so l id  
waste showed ve ry  l i t t l e  damage, and containment w a s  no t  breached. The 
compression test  i n d i c a t e d  no d e t e c t a b l e  damage o r  o t h e r  e f f e c t s ,  and 
r e s u l t s  from t h e  p e n e t r a t i o n  test i n d i c a t e d  t h a t  n e g l i g i b l e  damage 
occurred .  These drums have been found t o  be i n  compliance w i t h  DOT 
r e g u l a t i o n s  and w i l l  be used by ORNL t o  t r a n s p o r t  r a d i o a c t i v e w a s t e  t o  ORGDP 
f o r  i n t e r i m  s t o r a g e .  
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ORNL-Photo 1784-86 

F i g .  13. DOT specification 17E drlra subjected t o  
a uniform compressive load of 1886 kf3 (3055 lb). 

. . . .  
_ r  . 



ORNL-Photo 1782-86 

Fig. 14. Steel  bar with hemispherical end used far penetration teste. 
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ORNL-Photo 1788-86 

Fig, 15. Steel bar welgned 6 kg (13.2 lb). 

5 
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Fig. 16.  Steel bar dropped from a minimtnn height 
of 1 m ( 3 . 3  ft). 
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ORNL-Photo 1787-86 

F i g .  17 ,  S t e e l  bar dropped perpendicularly to 
, center of head of drum. 
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Fig, 18. Indentations on trabld o f  drum, resulting 
from the penetration test. 
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