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v i i  

ABSTRACT 

The F i n a l  Inven to ry  Work-Off Plan (IWOP) f o r  ORNL T r a n s u r a n i c  

Wastes a d d r e s s e s  ORNL's s t r a t e g y  for r e t r i e v a l ,  c e r t i f i c a t i o n ,  and sh ip-  

ment of i ts  s t o r e d  and newly  gene ra t ed  contac t -handled  (CW) and reinote- 

handled  (RH) t r a n s u r a n i c  (TRU) wastes t o  t h e  Waste I s o l a t i o n  P i l o t  P l a n t  

(WIPP) , t h e  proposed g e o l o g i c  r e p o s i t o r y  near  Car l sbad ,  New Mexico. 

T h i s  document c o n s i d e r s  c e r t i f i c a t i o n  compliance w i t h  t h e  W I P P  was te  

a c c e p t a n c e  cr i ter ia  (WAC) and is  c o n s i s t e n t  w i th  t h e  U.S. Department of 

Energy ' s  Long-Range Master Plan  f o r  Defense T r a n s u r a n i c  Waste 
Manag emen t . 

This document c h a r a c t e r i z e s  Oak Ridge Na t iona l  L a b o r a t o r y ' s  

(ORNL's) TRU waste by t y p e  and estimates t h e  number of shipments  

r e q u i r e d  t o  d i s p o s e  of i t ;  d e s c r i b e s  t h e  methods, €aci l i f ies ,  and 

sys tems r e q u i r e d  f o r  i ts  c e r t i f i c a t i o n  and shipment;  p r e s e n t s  work-off 

strategies and s c h e d u l e s  f o r  r e t r i e v a l ,  c e r t i f i c a t i o n ,  and t r anspor -  

t a t i o n ;  d i s c u s s e s  t h e  r e s o u r c e  needs and a d d i t i o n s  t h a t  w i l l  be r e q u i r e d  

f o r  t h e  e f f o r t  and f o r e c a s t s  c o s t s  f o r  t h e  long-term TRU waste management 

program; and l i s ts  p u b l f c  documentat ion r e q u i r e d  t o  suppor t  eer- 

t i f i c a t i o n  f a c i l i t i e s  and s t r a t e g i e s .  

RH-TRU w a s t e  at ORNL p r e s e n t l y  t o t a l s  -1280 m3, i n c l u d i n g  946 m3 of 

It is  c u r r e n t l y  f o r e c a s t  t h a t  1532 m3 w i l l  be a v a i l a b l e  b e f o r e  s ludges .  

2013, t h e  p r o j e c t e d  end of t h e  work-off pe r iod .  A f t e r  t h e  Waste 

Handl ing P i l o t  P l a n t  becomes o p e r a b l e  ( t a r g e t e d  f o r  1996) a t  ORNL, RH 

waste will be worked of f  a t  t h e  ra te  of 137 sh ipments  pe r  year.  The 

CH-TRU waste a t  ORNL p r e s e n t l y  t o t a l s  542 m3 and w i l l  i n c r e a s e  t o  

1719 m3; i t  w i l l  r e q u i r e  7 sh ipments  per  yea r  f o r  a 25-year work-off of 

CH-TRU waste. A c o n s e r v a t i v e  estimate f o r  t h e  cos t  of t h e  t o t a l  work- 

o f f  e f f o r t  is approx ima te ly  $165 m i l l i o n .  
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FINAL INVENTORY WORK-OFF PLAN FOR ORNL TRANSURANIC WASTES 
(19 86 VERSION) 

L .  S .  Dickerson 

1 .  INTRODUCTION 

Approximately 1840 m 3  o f  t r a n s u r a n i c  (TKU) waste has been 

accumulated a t  Oak Ridge N a t i o n a l  TAmKatory (ORNI,) s i n c e  1970 and is 

c u r r e n t l y  In r e t r i e v a b l e  s t o r a g e  t h e r e .  Remote-handled (RH) s o l i d  TKU 

waste accounts  f o r  -1280 m3 of t h i s  i n v e n t o r y  as of December 3 1 ,  1986; 
a d d i t i o n a l  TZH-TRU w a s t e  is expec ted  t o  be g e n e r a t e d  a t  t h e  ra te  o f  

-10 rn3/year. 

is  p r o j e c t e d  t o  be g e n e r a t e d  a t  t h e  r a t e  of -44 m3/year.  

t h e  t r a n s f e r  o f  a l l  t h i s  waste t o  t h e  Waste Isolation P i l o t  P l a n t  

(WIPP), a deep g e o l o g i c  waste r e p o s i t o r y  now under c o n s t r u c t i o n  near  

C a r l s b a d ,  New Mexico, for d i s p o s a l  of T R U  waste Erom the U.S. Department 

o f  Energy (DOE) system. DOE has  developed a draft Defense Waste 

Management P lan  (DWMP) 

WIPP and has e s t a b l i s h e d  t h e  J o i n t  I n t e g r a t i o n  O f f i c e  (JIO) t o  faci.Li- 

t a t e  t h i s  goa l .  This  I n v e n t o r y  Work-Off Plan (KWOP) has been prepared 

t o  o u t l i n e  ORNL's s t r a t e g y  f o r  r e t - r i e v i n g  i t s  d e f e n s e  TRU waste, cer- 

t i f y i n g  t h a t  t h e  waste meets t h e  WlPP waste a c c e p t a n c e  c r i te r ia  (WAC), 

packaging the waste f o r  t r a n s p o r t a t i o n ,  and,  f i n a l l y ,  s h i p p i n g  i t  t o  

WLPP. 

Contact-handled (CH) TRU w a s t e  makes up t h e  remainder  and 

P l a n s  calL f o r  

t h a t  encompasses t h e  d i s p o s a l  of T R U  waste at 

During the i n t e r v a l  s i w e  was te  s t o r a g e  began, s e v e r a l  changes have 

o c c w r e d  i n  r e g u l a t i o n s  and phi losophy concern ing  TRU waste. In 1970, 

t h e  U.S. Atomic Energy Commission (now Doe) d i r e c t e d  t h a t  a l l  waste con- 

tamina ted  w i t h  >IO nCi/g of all a l p h a - e m i t t i n g  r a d i o n u c l i d e s  be s t o r e d  

r e t r i e v a h l y  i n  packages designed to l a s t  20 y e a r s  o r  inure. F u r t h e r ,  i n  

1982, DOE r e d e f i n e d  TRU waste t o  i n c l u d e  only  t h o s e  marerials which, at  

t h e  end of i n s t l t u t  i o n a l  c o n t r o l ,  c o n t a i n e d  > lo0  nCi/g OF a lpha-emi t t ing  

r a d i o n u c l i d e s  wi th  atomic numbers g r e a t e r  t h a n  92  and halE-lives 

>20 years. However, during most of t h e  accumulation p e r i o d ,  packages 

c o n t a i n i q g  such a l p h a - e m i t t i n g  r a d i o n u c l i d e s  a t  c o n c e n t r a t i o n s  >I13 nCi/g 

were sLored f o r  f u t u r e  d i s p o s i t i o n .  To d a t e ,  n o n d e s t r u c t i v e  a n a l y s i s  (NDA) 
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and n o n d e s t r u c t i v e  examinat ion (NDE) have shorn t h a t  (10% of t h e  waste 

packages can be d isposed  of o n - s i t e  as low-level waste (LLW). I n  addi-  

t i o n  to  NDA/NDE, c o n t a i n e r  i n t e g r i t y  s t u d i e s  may be conducted on each 

package w l t h  an u l t r a s o n i c  probe t o  determine. whether WIPP cr i ter ia  are 

being m e t  b e f o r e  Etnal disposition can be made, A l t e r n a t i v e l y ,  over- 

packing the CII-TRU waste drums may exclude  t h e  use of a drum-Fntegrity 

moni tor .  

The CM waste i n  storage aL ORNL has  heen placed in s t a i n l e s s  s t ee l  

drums [208-L (55-ga l ) ]  o r  m i l d - s t e e l  drums 1114-L (30--gal>];  t h e  lW 

waste has  been p laced  p r i u c l p a l l y  i n  c o n c r e t e  casks .  However, 208-L 

d r u m  wt'bl  probably be used t o  c o n t a i n  t h e  s o l i d i f i e d  IXU wastes 

r e s u l t i n g  from ORNk's l i q u i d  waste o p e r a t t o n s .  P o r t i o n s  of t h e  RH-TRU 

waste t h a t  have been i n  s t o r a g e  fo r  >10 y e a r s  may now be cons idered  

CHI-TRU waste i f  s u f f t c i e n t  decay of t h e  gama- or  neut ron-eml t t ing  

r a d i o n u c l i d e s  has  occurred.  

  he Defense ~ ~ n g - ~ a n g e    aster ---- plan2  cal l s  €on: the c o n s t r u c t i o n  of a _.. 
RI-I-TKU Waste Handl-ing P i l o t  P l a n t  ( RP) t o  process  t h e  EII-I waste pre- 

s e n t l y  conta ined  i n  t h e  c o n c r e t e  casks. The waste will be t r a n s f e r r e d  

i n t o  drums and,  i f  r e q u i r e d ,  i n t o  RH-TRU c a n i s t e r s  f o r  shipment and 

emplacement i n  WIPP. P r o v i s i o n s  wtll a l s o  he made for the project to 

p r o c e s s  and package t h e  RH-TKU s l u d g e s .  Fur ther ,  unusual  CW-TRU packa- 

ges t h a t  may r e q u i r e  process ing  o t h e r  t h a n  overpacking may be handled i n  

the WHQP, a f a c i l i t y  which i s  c u r r e n t l y  scheduled t o  become f u l l y  opera- 

~ i o n a l  i n  A p r i l  1996, depending on t i m e l y  funding.  

C e r t i f i c a t i o n  of newly g e n e r a t e d  (NG) RH waste €oms ,  but  not  the 

c o n t a i n e r ,  began i n  J a n u a r y  1987. High levels of n e u t r o n  r a d i a t i o n  wIll 

d e l a y  shipment of t h e  wastes t o  WIPP, ~ h u s  n e c e s s i t a t i n g  i n t e r i m  s to rage  

( 5  t o  10 y e a r s )  t o  a l l o w  2 5 2 C f  decay. 

s h i p p i n g  any NG MI waste i n  t h e  near  fu tu re .  Aged RH waste i s  scheduled 

tcr he t r a n s f e r r e d  i n  January  1996, but t h e  a c t u a l  d a t e  w t l l  depend on 

t h e  c o n s t r u c t t o n  schedule  f o r  t h e  W P P .  The RH waste i n v e n t o r y  i s  pro- 

j e c t e d  t o  be worked o f f  by October 2013. 

TtnercEore, ORNL w i l l  no t  be 
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C e r t i f i c a t i o n  of s t o r e d  and NG CH waste w a s  i n i t i a t e d  i n  FY 1986; 

shipment  of t h e  c e r t i f i e d  CH waste to WIPP will begin i n  October  1988. 

The CH-TRU drums composed of mi ld  steel  w i l l  he overpacked, as w i l l  be 

any drums t h a t  show c o r r o s i o n .  F u r t h e r ,  all 114-4 drums and all. d r u m  

>5 y e a r s  o l d  w i L L  be overpacked i n t o  208-2, o r  299-L (79-gal)  stairlless 

s tee l  drums as a p p r o p r i a t e .  The (XI-TRU work-off is expec ted  Zo he 

completed by October  2 0 1  3 .  

Sect  Lon-speclf ic  gu idance  fo r  t-he t o p i c s  and layfail; o f  :he  JWOP, 

which was provided by DOE, is as fo l lows:  Sect.. 7- c h a r a c t e r i z e s  a l l  TKU 

wastes c u r r e n t l y  s t o r e d  and p r o j e c t e d  t o  be s t o r e d  a t  DRNL ( t h e  wasLe 

c h a r a c t e r i z a t i o n  t a b l e s  are con ta ined  i n  Appendix B ) ;  Sect. 3 g i v e s  an 

overv iew of t h e  methods and faciLities that w i l l  be necessa ry  to 

r e t r i e v e  and c e r t i f y  the was:e f o r  shipment;  Sec t .  4 p r e s e n t s  opera-  

t i o n a l  m i l e s t o n e s  and cos t  estimates; Sec t .  5 defines t he  r e source  needs 

and t a s k s  that  need implementa t ion ;  and Sec t .  6 l i s t s  r e p o r t i n g  r e q u i r e -  

ments and p u b l i c  documentat ion.  4ppendixes h and R contain s u p p o r t i n g  

in fo rma t  i o n  and t h e  was!:@ c h a r a c t e r i z a t  i n n  t ab les .  

2 .  WAS'rt.: CHARACTI.:KI.%ATT.ON 

T h i s  s e c t i o n  i;lcludes d a t a  on RH and CH was?e genertlfed and s t o r e d  

a t  ORNL from J a n u a r y  1970 t h rough  December 1986, along w i t h  a p r o j e c t i o n  

of future RH and CH waste g e n e r a t i o n .  ORNL KH-'IKU waste  d i s p o s i t i o n  

depends on t h e  r i inely consLruc t ion  of t h e  QRXL WHPP &)ice l i t  t l e  or 

processir lg  of  s t o r e d  m s t e  w i l l  be p o s s i b l e  wi thout  i t .  

RH-TKU wasLt? a t  ORYL i s  sl-ored p r i n c i p a l l y  i i i  concrete casks in 

Ruildirlg 7355 and i.1 t r e n c h e s  i? t h e  SoLid Waste S:or.ige Area S 

(SWSA-5). R e t r i e v a b l e  b u r i a l  of RH waste i n  t h e  SdSA-5 area was discon- 

t in i ied  in 1979. 9f the b u r i e d  c a s k s ,  approxi tnately 90 were c e i r i e v a h l y  

b u r i e d  under a 46-cm (18-in.)  cove r ing  uE c o n c r e t e .  The eon:enis o f  the 

c a s k s ,  o r i g i n a l . l y  cons ide red  for wi-site d i s p o s a l ,  w i l l  be r e t r i e v e d  atid 

sh ipped  t o  WIPP. This  d e c i s i o n  r ep resen : s  a s t r a t e g y  change From our 

earlier d a t a  submiss ions .  



4 

OXNL r e c e n t l y  sampled and r e c l a s s i f l e d  as KH-TRU wastes t h e  

r ad i -oac t ive  s ludges  s t o r e d  i n  t h e  l i q u i d  waste t anks .  Th i s  116,000 gal  

of material ( p r i o r  to s l u i c i n g )  r e p r e s e n t s  -1000 m3 of a d d i t i o n a l  waste 

t o  he shipped t o  WIPP. 

In a d d i t i o n ,  i t  is  p o s s i b l e  t h a t  cans  of waste o r i g i n a t i n g  from t h e  

Consol ida ted  Edison Uranium S o l i d i f i c a t i o n  P r o j e c t  (CEUSP)  and o t h e r  

uranium oxide-conta in ing  waste s t o r e d  on-s i te  inay be pa,-kaged as RH-TK!J 

waste  f o r  shipmenl; t o  WLPP. 

RH-TKIJ waste ,  and a plan  t o  c e r t i f y  t h i s  i n a t e r i a l  f o r  shi.pment t o  WIPP 

i s  being prepared ,  T h e  wastes are inc luded  i n  Table B.2 of Appendix B 

f o r  tlie completeness  of p r e s e n t a t i o n .  

T h e  2 rn3 of CEIISP waste has bcen designal.ed 

ORNL has about  7 m3 of irradiated f u n 1  el.ements/assernblies placed 

i n  s t a i n l e s s  s t e e l - l - i n e d  s t o r a g e  w e l l s  i n  Bu i ld ings  7827 and 7829. T h i s  

mater ia l  is n o t  s t r i c t l y  cons ide red  to  be TRU w a s t e  and probably i s  not 

WIPP-ce r t i f i ab le ;  however, i t  i s  be ing  inc luded  i n  t h e s e  e v a l u a t i o n s  

because  i t  has  been h i s t o r i c a l l y  regarded  as TRU waste. 

The method used f o r  c a l c u l a t  i.ng volIirnes i n  th i . s  c h a r a c t e r i z a t i o n  

r e p o r t  d i f f e r s  from past methods used f o r  c a l c u l a t i n g  volumes i n  da t a  

submi t t ed  t o  t h e  I n t e g r a t e d  Data Base ( I D R )  Program. I n  p rev ious  

r e p o r t i n g ,  volumes were c a l c u l a t e d  on t h e  b a s i s  of t h e  o u t s i d e  dimen- 

s i o n s  of the c o n t a i n e r  ( u s u a l l y  c a s k s ) .  Fo r  g r e a t e r  accuracy ,  however, 

RN-TRU waste volumes i n  t h i s  report: are based on t h e  a c t u a l  waste 

volume, t h a t  i s ,  t h e  i n t e r n a l  volume of t he  cask  a d j u s t e d  f o r  a c t u a l  

e s t i m a t e d  waste conrent.  T h i s  method a f f o r d s  a more a c c u r a t e  view of 

t h e  a c t u a l  volume t h a t  ORNL has  on hand, i s  p r e s e n t l y  producing ,  and  

w i l l  he sh ipp ing  t o  WIPP. Waste t o  r e m a i n  bu r i ed  on - s i t e  r e t a i n s  t he  

waste package volume s i n c e  i t  i s  both d i f f i c u l t  t o  de te rmine  the  packing 

e f f i c i e n c y  and s u i t a b l e  t o  c o n s i d e r  t h e  waste form and c o n t a i n e r  as a 

u n i t .  CH-TRU waste i s  a l s o  shown as a package volume s ince  t h e  drums 

w i l l  be sh ipped  as a u n i t  and t h e  packing of the boxes v a r i e s .  

The method used i n  t h i s  r e p o r t  t o  de te rmine  t h e  to ta l .  cu r i e s  i n  the  

RH w a s t e  a l s o  d i f f e r s  from t h a t  used t o  0bta i .n  p rev ious  1I )R  da ta .  Th i s  

m o d i f i c a t i o n  r e s u l t s  from tlie d i s t i n c t  i on  be ing  made between rad io-  

n u c l i d e s  t h a t  are TRU n u c l i d e s  by deF I n i t l o n  r a t h e r  than simply n u c l i d e s  
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conta ined  i n  TRU waste. P r e v i o u s l y ,  r a d i o n u c l i d e s  were d e s i g n a t e d  as - 
TRU n u c l i d e s  because t h e y  were c o n t a i n e d  i n  TRU-contaminated waste, n o t  

because  of t h e i r  s t r i c t  i s o t o p i c  c l a s s i f i c a t i o n .  

Contact-handled TRU wastes are f i r s t  s t o r e d  i n  114- o r  208-1, 

s t a i n l e s s  steel  drums i n  B u i l d i n g  7823, a f t e r  having been s e a l e d  w i t h  a 
Neoprene gasket and a c l o s u r e  r i n g .  Once a s u f f i c i e n t  number oE drums 

have been acciimulated,  t h e y  are moved t o  a c e l l  of ihe R e t r i e v a b l e  Waste 

S t o r a g e  F a c i l i t y ,  Bui ld ing  7826 o r  Bui ld ing  7834.  P r e s e n t l y ,  more than 

2200 drums are s t o r e d  i n  t h e s e  85%-below-grade c o n c r e t e  bunkers.  ORNL 

h a s  d i s c o n t i n u e d  t h e  use of m i l d - s t e e l  drums f o r  s t o r a g e ,  and p l a n s  are 

t o  r e f u s e  114-L c o n t a i n e r s  for CH-TRU waste storage. 
S t o r e d  CH-TRU drums are scheduled  t o  be comple te ly  assayed and 

c h a r a c t e r i z e d  by June  1988. These drums are f i r s t  examined by a 

segmented gamma scanner  (SGS)  and t h e n  by a neut ron  assay system (NAS) 

In t h e  Waste Examination Assay F a c i l i t y  (WAF; p r e v i o u s l y  c a l l e d  t h e  TRU 

Waste Drum Assay F a c i l i t y ) ,  Bui ld ing  7824.  A l l  CH-TRU waste drums w i l l  

a l s o  be scanned by t h e  real-time radiography (RTR) u n i t  f o r  c e r t i f i -  

a b i l i t y  of c o n t e n t  form by January  1988. O f  t h e  drums assayed since 

April 1982, -70% have proven t o  c o n t a i n  T R U  waste, 5% are c l a s s i f i a b l e  

as LLW, and 25% of t h e  assayed drums ore unca tegor ized .  

Ehese q u e s t i o n a b l e  drtlms w i l l  l i k e l y  be c o n s e r v a t i v e l y  c l a s s i f i e d  as 

TRU waste. 

The m a j o r i t y  of 

An examinat ion  of the drums by an u l t r a s o n i c - t h i c k n e s s  probe f o r  

drum-wall i n t e g r i t y  could complete t h e  c e r t i f i c a t i o n  checks of  t h e  

drums. However, i t  i s  more l i k e l y  t h a t  nverpacking drums > 5  y e a r s  o l d  

w i l l  he s u b s t i t u t e d  f o r  t h i s  last s t e p .  

Table  R . l ,  i n  Appendix R, does  n o t  i n c l u d e  t h e  drums :ha: w i l l  

l i k e l y  be r e c l a s s i f i e d  t o  LLW; t h e s e  drums are c h a r a c t e r i z e d  i n  

Table  B . l l .  The unca tegor ized  drums are inc luded  i n  Table  8.1, however. 

Reassaying the ques t  i o n a h l e  drums w i l l  l - ikely r e s u l t  i n  modiEica t ions  t o  

b o t h  Table  B.l  and Table  R.ll. 

The p r o j e c t l n n s  of Table  R . 3  are based on ORNL’s product i o n  of cer- 

t i E i a b l e  waste t o  d a t e .  Table  R.5 (soEt wasle) and Table  B . 6  (hard  

waste) were compiled by t a k i n g  t h e  Euture CH waste  p r o j e c t i o n  and 



a p p o r t i o n i n g  the like7.y combust ib le  c o n t e n t  as s o f t  waste and t h e  

noncombust ible  p o r t i o n  as hard waste. tlowever, i t  must be po in ted  o u t  

t h a t  most of ORNL’s T K U  waste is  a mix tu re  of bo th  s o f t  and hard  waste 

and i s  not  seg rega ted  acco rd ing  t o  form. 

A s i g n i f i c a n t  a d d i t i o n  a p p e a r s  i.n Tab le  B . 3  among t h e  w a s t . e  

expec ted  t o  he gene ra t ed  i.n the f u t u r e .  Here, i n  a d d i t i o n  t o  t h e  pro- 

j e c t e d  28 rn3 of CH waste p e r  yea r  t h a t  wi.l.1 h e  placed in 208-L d rums ,  

s i x  boxes pe r  y e a r  of decontaminat ion  d e b r i s  a r e  project-ed t o  h e  

g e n e r a t e d ,  t he reby  producing an a d d i t i o n a l  16 m3 of CH w a s t e  on an 

annua l  b a s i s .  Although the  @H drum g e n e r a t i o n  ra te  is c u r r e n t l y  

21 m3/year ,  the rate of 28 m3 has  been r e t a i n e d  f o r  c o n s i s t e n c y  wi th  t h e  

1986 IDR s u b m i t t a l .  The c h a r a c t e r i s t i c s  of t h e  boxed waste were assumed 

t o  be similar t o  those  of o t h e r  ORNI, boxed waste. The 6 by 4 by 4 f t  

steel box shown i n  t h e  tiable is t h e  most commonly used c o n t a i n e r  

a v a i l a b l e  for waste s t o r a g e .  

2.1 RH-TKU SLUDGE 

ORNI. has  r e c e n t l y  c l a s s i f i e d  -439,000 L (116,000 g a l )  of rad ioac-  

t i v e  s ludge  as RH-TRU mater ia l :  193,000 L (51,000 g a l )  of s ludge  i n  t h e  

e i g h t  Melton Va l l ey  s t o r a g e  t anks  (MVSTs) and 246,000 L (65,000 gal) of 

s o l i d  “ h e e l s “  i n  t h e  s ix  o ld  Gunite  t anks .  Th i s  inateriaL incl i rdes  the  

r e s i d u a l  s ludge  and “ h e e l s ”  from ’ihe Cuni te  Tank Sludge Reiuoval P r o j e c t  

which were processed f o r  hydrof r a c t u r e  be fo re  O R N ,  t e rmina l  e$ i t s  hydro-  

f r a c t u r e  o p e r a t i o n s  f o r  d i s p o s i n g  of low-1 eve1  l i q u i d  wastes i n  1984.  

2.1.1 I s o t o p i c  - ComJosition _.._ ____ 

The MVSTs c o n t a i n  -570 C i  of TR[J i s o t o p e s ,  and t h e  Guni le  t ank  

s l u d g e  c o n t a i n s  -6700 C i  of TKU i s o t o p e s .  The  percenragss  of i s o t o p i c  

a c t i v i t y  f o r  t h e  s l u d g e - c o n t a i n i n g  t anks  were c a l c u l a t e d  on Lhe basis o €  

t h e s e  estimates. I n  t h e  waste  c h a r a c t e r i z a t i o n  t a b l e s  i n  Appendix B ,  

t h i s  i s o t o p i c  d i s t r i b u t i o n  i s  coded as “a”.  Table  2.1 w a s  c o n s t r u c t e d  

u s i n g  t h e  e s t i m a t e d  i s o t o p e s  p r e s e n t .  

2 .1 .2  _II Work-Off of Sludges .- 

ORNL recommends t h a t  t h i s  m a t e r i a l  be immobil-ized i n  a s o l i d  m a t r i x  

and shipped t o  WZPP i n  t he  proposed RH-TKU c a n i s t e r .  An estimare made 
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Table  2.1. A c t i v i t y  of s l u d g e s  

Melton Valley s t o r a g e  tanksa Guni t e  t anksb 

Nuel i d e  Activity (% of total) Nuclide A c t i v i t y  ( X  of to ta l )  

24 1 h  0.20 ''~r 86.30 

2 4 4 6 ,  1.03 13703 11.05 
23 3u 0,04 Others  2.65 

23%l 0.15 

23 9Pu 0.14 

6OCO 1 a48 
9 5% 0.04 

137cs 3.87 

2Eu 4.60 

S 5 ~ r  1.06 

4Eu 2.74 

1553, 1.00 

*Au 0.08 

OSr 83.56 

Wourcer F. J. P e r e t z ,  C h a r a c t e r i z a t i o n  of the Low-Level Liquid  
Waste Concent ra te  S tored  at t h e  Oak Ridge N a t i o n a l  Laboratory 
( P r e l i m i n a r y  Draft), _.- February  1986. 

Vol. 4 :  =ite Storage Tanks, X-OE-231, September 1985. 
bSource: J. B.. Horton, Preliminary Decommissioning Study Reports  : 
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of t h e  dose on t h e  surEace of 208-L drums for g r o u t i n g  t h e  s l u d g e  

i n d i c a t e s  t h a t  the average drum should read  <11 R / h  and t h a t  the maximum 

r e a d i n g  would be <15 R/h. 

s u r f a c e  dose l e v e l .  

The P i m o b i l i z a t i o n  technique  w I Z l  a f f e c t  t h e  

The a d d i t i o n  of s l u i c i n g  water t o  remove t h e  s ludge  from t h e  tanks 

w i l l  i n c r e a s e  t h e  volume t o  roughly 250,000 g a l  (950 m3). 

t h e r e  i s  no volume r e d u c t i o n  and t h a t  an EI-TRU c a n i s t e r  w i l l  c o n t a i n  

t h r e e  208-L drums f o r  a usable 0.62 m3 , t h e  950 m3 would r e q u i r e  1530 

c a n i s t e r s  (4600 208-T, drums) f o r  i t s  work-off. Over t h e  18-year per iod  

from 1996 t o  20113, t h e s e  c a n i s t e r s  can he worked off  ak t h e  ra te  of 85 

c a n i s t e r s  per year  by shipment to WIPP. 

Assuming t h a t  

2.2 CANNED URANIUM WASTES 

The Consol idated Edi son Uranium S o l i d i f i c a t i o n  Pragrain (CEUSP) cam-  

pa ign  conducted d u r i n g  1986 produced 402 cans,  r a c h  9.525 X 62.55 cm i n  

s i t e .  The material r e s u l t e d  from a U.S.  A t c m i c  Energy Commission pro- 

j e c t  t h a t  involved r e p r o c e s s i n g  a 'l%02-U02 f u e l  c o r e  which had been 

i r r a d i a t e d  i n  t h e  Consol idated Edfson Indian  Point Reactor  froin 1962 t o  

1965. The o r i g i n a l  oxide f u e l  p e l l e t s  were produced a t  Hanford and 

Savannah River .  The r e p r o c e s s i n g  w a s  performed a t  t h e  Nuclear Fuel  

S e r v i c e s  P l a n t  a t  \Jest Val ley ,  New York, and t h e  product  s o l u t i o n  was 

t r a n s f e r r e d  t o  ORWL d u r i n g  1968-1969. 

The g ross  w i g h t  of each can i s  -10 kg; t h e  t o t a l  weight of a l l  

cans  i s  1047 kg of i n i t i a l  heavy metal. Each can r e a d s  -300 t o  350 R / h  

a t  c o n t a c t  and 20 t o  40 R/h a t  12 i n .  from t h e  s u r f a c e .  This  material 

i s  p r e s e n t l y  being s t o r e d  i n  a s e c u r e  area. 

The i s o t o p i c  composl t ion and t h e  t y p i c a l  c o n s t i t u e n t s  of a CEUSP 

can  are as f o l  lows : 

Nuclide x of t o t a l  
2 3 2 ~  140 ppm 

l_..____ll 

233u 9 . 6 3  

2 3 4 U  1.39 

Nuclide -- 
2 3 5 ~  

2 3 6 ~  

238u 

% o€ t o t a l .  

76.52 

5.60 

6.80 
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Can Contents  

2.605 kg of uranium ( i s o t o p i c  d i s t r i b u t € o n  as shown above) 

0.8 kg of cadmium ( n u c l e a r  po ison)  as CdO 

0.1 kg of gadol in ium ( n u c l e a r  po i son)  as ’03Gd 

Minor contaminants  such as S i ,  Fe, Al, P,  C r  

An a d d i t i o n a l  200 cans  of uranium o x i d e ,  ~ a r h  approx i  m a r p l y  

8.89  cm diam by 25.4 c m  h igh ,  e x i s t .  T h i s  mater inl  w a s  ,:t.nerdteti by 

v a r i o u s  programs a t  Hanford and Savannah River .  Edch can weighs -500 g 

and r e a d s  -1000 R/h a t  1 in .  from t h e  s u r f a c e  and 100 K/h a t  1 2  i n .  

These cans  have h i g h e r  c o n c e n t r a t i o n s  oE 2320 (220  ppin) t han  do  t h e  

CEUSP c a n s  and c o n t a i n  no n u c l e a r  poisons.  

2.2.1 Work-off of CEUSP and Other  Cans --- 
The n u c l e a r  po isons  i n  t h e  CElJSP c a n s  e f f e c t i v e l y  e l i m i n a t e  any 

c r i t i c a l i t y  concerns ;  hence,  t h e s e  cans  can he  packed as a p p r o p r i a t e  

from the s t a n d p o i n t  of canister s u r f a c e  a c t i v i t y  (100  K/h) ,  Based on 

t h e  l a t e s t  c r i t i c a l i t y  e v a l u a t i o n s ,  a t o t a l  of 52 cans  may be p laced  i n  

a c a n i s t e r .  This w i l l  r e s u l t  i n  approx ima te ly  e i g h t  shipments .  It is  

planned t h a t  t h i s  waste will. be repacked and shipped to WXPP; o t h e r d i s e ,  

i t  w i l l  be proposed t o  become the r e s p o n s i b i l i t y  of t he  Federal. Waste 

Management System (FWMS), 

The cans  of misce l l aneous  uranium ox ide  c o n t a i n  no poisons ,  and 

t h e r e f o r e ,  c r i t i c a l i t y  concerns  are impor tan t .  S t ack ing  10 to 1 5  cans  

l o n g f t u d i n a l l y  appea r s  t o  be t he  maximum Loading per  RH-TKU c a n i s t e r ;  

however, t h e s e  cans  may remain o n - s i t e ,  s t o r e d  i n  the Penthouse Storage 

Area of Bui ld ing  3019, s i n c e  they are not oEficially recognized as con- 

t a i n i n g  TRU waste. I f  the  CEUSP cans  are c e r t i f i a b l e  for  t h e  IJIIY, an 

a t t e m p t  may be made t o  s o l i d i f y  t h i s  material i n  a process  s i i n i  Iar t o  

t h a t  used €or CEUSP and then sh ipped  t o  WZPP. 

2.3 HOT-CELL WASTYS 

A s  o f  December 31, 1986, ORNL had 3 2 4  in3 of s c t u a l .  RH-TKU waste 

( a d j  u s t c d  f o r  c o n t a i n e r  c o n t e n t )  r e r r i r v a b l y  s t o r e d  i.r~ 349 concrete  

casks .  The m a j o r i t y  of t h i s  waste was produced i n  ORNL’s Bui.Ldirlgs 

3019, 3038, 5505, 7920, and 7930. The bulk  of t h i s  waste r e s u l t e d  froin 
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the p r e p a r a t i o n  of c a l i f o r n i u m  neu t ron  sources  and the  subsequent  

r ecove ry  of curium, berkel ium, and e i n s t e i n i u m  from target  materials 

i r r a d i a t e d  i n  the High Fliix Tsotope Reac tor  (HFIR) a t  ORNL. Hot---cell  

waste c o n s i s t s  of c l o t h ,  pape r ,  g l a s s ,  r u b b e r ,  p l a s t i c ,  and metal (small 

t o o l s ) .  T h i s  waste i s  p r i n c i p a l l y  packaged i n  I-gal metal p a i n i  cans, 

overpacked and s e a l e d  i n  a [+-gal p l a s t i c  bucket ,  and placed i n  c o n c r e t e  

c a s k s .  Newly gene ra t ed  hot-ccl 1 m a t e r i a l  3t-i:;i M: e,: ,31 nus: E X C I  i v ~ l  y 

from Bui Lding 7920. TabLe 2.3 shows ihe i s o t o p i c  cotnposi t ion of t y p i -  

c a l  easked RH--TKU waste. 

2.3.1 Work-Off of Hot-Cell Waste 

The h o t - c e l l  waste i s  contaminated wi th  s i g n i f i c a n t  q u a n t i t i e s  of 

neutron-producing 252Cf. Hericc?, p r e s e n t  p l ans  are t o  store NCI KtI waste 

from 5 t o  10 year.; t o  a l low 2 5 2 C €  t o  decay below t h e  c u i - r e n ~  WIPP waste 

accep tance  c r i l e r i a  L i m i t s  of 270 mremfh. ORNL c u r r e n t l y  p l a n s  t o  

r e t r i e v e  and repackage i t?  RH waste i n  the proposed WlPP  f a c i l i t y  and 

then  s h i p  i t  t o  WIPP. 

2 - 4  ESTIMATION OF ANNUAL NUMBER OF RH WASTE SHIPMENTS 

F o r  t h e  d e t e r n i n a t i o n  of t h e  number of shipments  p e r  year t ha t  w i l l  

be r equ i r ed  t o  work o f f  t h e  RH-TKU waste, an escirnate of t h e  actual .  

waste volume i n s i d e  c o n t a i n e r s  97as used as a b a s i s  f o r  the  c a l c u l a t i o n s  

shown below ( a l s o  see Sec t .  4 . 2 . 1 ) .  

Actual  RH waste on hand [ l ] :  1279 m 3  (Ikcenbi-r" 1986) 

A c t u a l  g e n e r a t i o n  rdte  [ 2 j :  10 m3/yeat 

Assume 25.75 y e a r s  of g e n e r a t i o n  ( Janua ry  1987 'Co October 2 0 1 3 )  

Hence, a d d i t i o n a l  VI waste g e n e r a t e d :  

T o t a l  a c t u a l  K H  waste  fo r  shipment: 

Shipment pe r iod :  Ja r iua ry  1996 t o  October  2013,  )19 y e a r s  

Canister l o a d  [ 3 ] :  3 d r u m s  of 20%-L capi lc i ty  or '36 cans of  

258 m 3  

1530 m3 

50X-compact ed RH waste  

Assumptions : 

O n l y  one c a n i s t e r  will be 1oadt.d p e r  s h i p p i l i g  cask  

50% volume retluct i o n  

Newly gclnerated waste w i L L  a l s o  be loaded i n t o  casks a t  Q O X  F i l l  
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Table 2 . 2 ,  Average isotopic composition of significant contributors, 
by weight, for casked, retrievable, RH-TRU waste 

Nuclidea 46 of total % TRU-alphab % beta-gamma 

24 1 h  

244cm 

23 9Pu 

0.64 

0.30 

41.16 

0.99 

0.42 

56.97 
2 3 3 u  22.30 30.57 

252Cf 0.005 0.01 

24 1Pu 0.00 

2 3 5 ~  35.53 

137cs 0.06 

9% 0.004 

0.16 

0.00 

0.01 

99.83  

aDefined as having a half-life >5 years and contributtng I% O K  more 
of the total activity. 
OUNL TRU waste and decays to 249Cm, an exception was made fa r  it. 
listing, derived from a summary of the ORNL Solid Waste Information 
Management System's (SWIMS) information, is made up of identified 
nuclides originally reported in the beta-gamma TRU waste stored 
retrievably from 1970 to late 1985. 
tive decay and daughter production. The total mass present Fs 1822 g .  

bTRU-alpha nuclides represent both those nuclides that are actually 
TRU by definition and those that ORNL treats as TRU ( i r e . ,  2 3 3 U  and 
226Ra); 252Cf and 244Cm were also included because they are so p r e v a l e n t  
in ORNL's RH-TRU waste. A more-derailed accounting a €  currently 
generated, typical RH casks was presented in correspondence from 
J. E. Bigelow to T. Grizzard (Oct. 23, 1984), "Estimated Contents of 
Waste Containers": 

However since 252Cf is so characteristic of 
This 

No accounting is taken of radioac- 

Nuc I. i d e % of total 

226Ra 
23% 
23  9Pu 
24 OPU 

246cm 
24 4cm 

24 1 b  

0.3 

0.3 

0.6 
0.6 
0 - 4  

0.3 

97 .5  
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Total  sh ipments  r e q u i r e d  141: 33,843 cans /18  c a n s / c a n i s t e r  x 0.5 

= 940 c a n i s t e r s  

S ludges  = 1526 c a n i s t e r s  

CEUSP cans  = 8 c a n i s t e r s  

Shipments r equ i r ed  f o r  18-year work-off: 2474118 = 137/year  

[I] Actua l  RH waste on hand ( r e t r i e v a b l e  and b u r i e d )  c ~ l r u l ? t i o , n  
6-in. Cask: 219 casks  x 1.658 m3/cask x 0.6 = 217.86 m 3  

12-in. Cask: 35 casks  X 0.657 rn3/cask X 0.5 = 11.50 m 3  
95 casks  X 1.658 in3/cask X 0.6 = 94.48 m 3  4.5-in. Cask:  

Total casked ,  s t o r e d  a c t u a l  R.H waste = 324 m 3  i n  casks  
s l u d g e s :  946 in3 

ss w e l l s  : 6 . 8  m 3  

CEUSP cans  I 1.79 m3 
Other  cans  : 0.315 m3 

Total o t h e r s :  955 m3 

T o t a l  s t o r e d  waste f o r  W I P P  work-off = 1279 m 3  

C a l c u l a t i o n  of f i l l i n g  e f f i c i e n c i e s  f o r  c a s k s :  
Volume of polybucket that c o n t a i n s  a p a i n t  can of RIC waste: 
V = 3.1416 X (5.5)’ x 10 x 1.639E-05 r r ~ ~ / i n . ~  = 0.0156 m3 

4.5-in. and 6-in. casks: 52 bucke t s / cask  x 0.0156 = 0.966 m 3  
actual waste volume 

12 in . -cask:  21. hucke t s / cask  X 0.0156 = 0.327 m3 

Packing e f f i c i e n c y :  0.966 a c t u a l  was te / l .6576 i n t e r n a l  volume = 60% 

[ 2 ]  Annual g e n e r a t i o n  r a t e  of RH waste 
P r e v i o u s l y  r e p o r t e d  g r o s s  p r o j e c t e d  rate:  
29 m3/year p e r  2.83 rn3/cask OD = 10 casks /yea r  
R e a l  waste volume:  
10 casks /yea r  X 1.658 m3/cask I D  x 0.6 = 9.95 rn3 

29 m 3 / y e a r  

3 Hence, 10 m of a c t u a l  RH waste  i s  p r o j e c t e d  to be produced y e a r l y .  

[ 3 ]  RH waste i s  con ta ined  i n  paiqit cans t h a t  a r e  seal& ia p l a s i i c  
bucke t s  whose dimensions are 10 x 11 i n .  The d imens ions  of a 208-L 
drum are 35 X 23.75 i n .  Hence, 6 p a i q t  cans  o f  unconpacted waste 
w i l l  f i t  i n t o  a dri.m, and 18 p a i n t  cans  ullll f i t  i n t o  a s h i p p i n g  
c a n i s t e r .  Assuming a volume r e d u c t t o n  of 5 0 2 ,  36 cans  w i L L  be pro- 
cessed. 
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[ 4 ]  Es t ima t ion  of t h e  number of  p a i n t  cans  of RH waste 

S t o r  ed was t e 
4.5-in. Casks: 95 casks X 62 bucke t s / cask  = 5,890 

6-in. Casks: 219 casks  X 62 buckets /cask  = 13,578 
12-in. Casks: 35 casks X 21 bucke t s / cask  = 735 

20,203 

Newly gene ra t ed  waste 
6-in.  Casks: 258 casks  X 62 bucke t s / cask  = 15,996 

T o t a l  cans  of RtI waste i n  casks :  36,199 

C a n i s t e r s  r e q u i r e d  Eor o t h e r  wastes 
Sludges:  946 m3/0.62 m3/canister = 1526 
Canned: 402 CEUSP cans/S2 = 8 

2.5 CH-TRU WASTE 

A v a r i e t y  of CH-TRU wastes, packaged p r i n c i p a l l y  i n  114-L and 208-L 

s t a i n l e s s  steel and m i l d - s t e e l  drums, have been r e t r i e v a b l y  s t o r e d  in 

c o n c r e t e  bunkers  a t  ORNL s i n c e  1970. CH-TRU wastes, as d e f i n e d  i n  DOE 

Order  5820.2, are those  wastes having a measured r a d i a t i o n  dose  ra te  a t  

t h e  c o n t a i n e r  s u r f a c e  of (200 mrein/h. 

Most of t h e  5RU waste a t  ORNL i s  gene ra t ed  by r e s e a r c h  labora-  

t o r i e s :  P i l o t  P l a n t  (Rui ld i i ig  3019), Transuranium Research 

( B u i l d i n g  3508), Transuranium Processing P l a n t  (Bu i ld ing  7920), 

Radio iso tope  Product  i o n  1,aboratory A (Bu i ld ing  3O28), Transuranium 

Research Tnhora tory  (Bu i ld ing  5 S 0 5 ) ,  High Flux Isotope Reactor ( B u i L d i n g  

7900) ,  and Thorium-Uranium Recycle F a c i l i t y  (Bu i ld iqg  7 9 3 0 ) .  

C r i r i c a l i t y  c o n t r o l  i s  maintained by limtting t h e  q u a n t i t y  of 
f i s s i o n a b l e  material to 20 g i n  each  114-L drum and t o  35 g i n  each 

208-L drum. Thus, o n l y  small q u a n t i t i e s  of t h e  T K U  i s o t o p c s  art? con- 

t a i n e d  i n  Large q u a n t i t i e s  of d i s c a r d e d  material. S ince  mort! t han  20 

a lpha -emi t t i ng  i s o t o p e s  have been i d e n t i f i e d  i n  ORNL CH-TKU w n s t  e ,  t h e  

waste d e f i n i i e l y  has  a complex i s o t o p i c  composition. Table 2.3 g i v e s  

the weight pe rcen t  of t h e  major i s o t o p i c  c o n t r i b u t o r s  L n  t h i s  waste. 



14 

Table  2.3. Average i s o t o p i c  Composition of s i g n i f i c a n t  c o n t r i b u t o r s ,  
by weight ,  f o r  r e t r i e v a b l e  CH-TRU waste 

Nucl idea % of t o t a l  X TRU--mlphab X beta-gamma 

24 lh 

252Cf 
244cm 

W 
238Pu 
239Pu  
24OPu 

137cs 
24 lPu  
90Sr 

237 

233u 

0.70 
0.01 
0.33 
2.45 
1.98 

42.51 
2.10 

49.40 
0.1s 
0.15 
0.06 

0.70 
0.01 
0.33 
2.45 
1.99 

42.66  
2.11 

49.58 
41 - 6 4  
41.61 
16.74 

aDefined as having a h a l f - l i f e  <5 y e a r s  and c o n t r i b u t i n g  1% or  more 
of t h e  t o t a l  a c t i v i t y .  
ORNL TRU waste and decays t o  249Crn,, an excep t ion  was made f o r  i t .  
l i s t i n g ,  de r ived  from a summary of the SWIMS i n f o r m a t i o n ,  i s  of iden-  
t i f i e d  n u c l i d e s  o r i g i n a l  1.y r e p o r t e d  i n  t h e  CH wasLc s t o r e d  r e t r i e v a b l y  
from 1970 t o  l a t e  1985. No account ing  is taken  of r a d i o a c t i v e  decay and 
daugh te r  product ton .  The t o t a l  iiiass p r e s e n t  is 24,790 g.  

bTRU-alpha n u c l i d e s  represcnl bo th  those  n u c l i d e s  which are 
a c t u a l l y  TRU n u c l i d e s  by d e f i n i t i o n  and those  which ORNL t r e a t s  as TKU 
n u c l i d e s  ( i  .e., 233U) , * 7 5 2 C €  and 244Cm w e r e  also inc luded  because they  
are so p r e v a l e n t  i n  O R N L ’ s  RH-TKU waste. 

However since 252@f i s  so c h a r a c t e r i s t i c  of 
T h i s  

The average  c o n t a i i e r  of CW-TRU waste weighs (60  kg. The con ta ined  

mater ia l  i nc ludes  about 14% contaminated equipne: i t ,  42 decoa;arniria: i o n  

d e b r i s ,  and 821 dry  s o l i d s .  4pproxiinafely 60% of :he waste i s  corn- 

b u s t  i b l e .  

2.5.1 Work-Off of CH-TMU Waste -.-.--.__I.. .- 

Drums wi l l  be assayed f o r  c e r t i E i a b i l i t y  us ing  an VAS,  SGS, and RTK 

u n i t ,  and a l s o  p o s s i b l y  an u l t r a s o n i c  t h i c k n e s s  probe. I f  Lhe druiins (or  

boxed was tes )  p a s s  t h e s e  cheeks and are c l a s s i f i e d  as T Y U  was teq ,  t h e y  

w i l l  be a p p r o p r i a t e l y  packaged for s ” i p m e n t  t o  W L Y P .  M a t e r i a l  fa1 l i n g  

i n  t h e  non-TRU ca tegory  w i l l  be d isposed  of l o c a l l y  as low-level waste 

(LLW). Drums of n o n c e r t i f i a h l e  CH wastes tha: r e q u i r e  proccssing o f  

con:en ts  w i l  L h e  r e tu rned  t o  t h e  g e n e r a t o r  if t hey  were reci2iued A f L e r  

.July 1984. Drums gene ra t ed  be fo re  t h i s  l a t e  w i l l  he repackaged hy OKNL 

w a s t e  management i n  f a c i l i t y  t o  be  cornpletpd i n  t he  i ie.1~- f u t u r e .  
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Drums no t  meeting the WIPP WAC cri teria f o r  con ta ine r s  w i l l  be 

overpacked and shipped. All 114-L drums w i l l  be overpacked i n t o  208-L 

drums, and a l l  mi ld-s tee l  208-L drums w i l l  be overpacked I n t o  299-L 
s t a i n l e s s  steel  drums. The overpacking of drums w i l l  probably supplant  

use of t h e  u l t r a s o n i c  th i ckness  probe; hence,  i t  is  l i k e l y  t h a t  a l l  

drums of waste s t o r e d  >5 y e a r s  w i l l  be overpacked. 

Resu l t s  of c a l c u l a t i o n s  performed as descr ibed  i n  Sect.  2.6 ind i -  

cate t h a t  approximately seven shipments per  year  i n  TRUPACTS w i l l  be 

r equ i r ed  t o  work off t h i s  waste t o  WIPP. 

2.6 ASSUMPTIONS AND ESTIMATES FOR TRUPACT USAGE 

In  determining t h e  number of shipments t o  WIPP t h a t  would be 

r equ i r ed  annual ly  i n  o r d e r  t o  work o f f  ORNL CH-TRU waste, t h e  waste 

volume was considered t o  be equal  t o  t h e  package volume (waste and 

c o n t a i n e r ) .  

TRUPACT des ign .  With t h i s  base,  t h e  fol lowing c a l c u l a t i o n s  were 
genera ted  ( a l s o  see Sect .  4 . 1 - 1 ) :  

Shipment packing w a s  based on t h e  use of t h e  c u r r e n t  

CH waste i n  s to rage :  426 m3 i n  drums 
106 m3 i n  boxes 

T o t a l  drums i n  s t o r a g e :  2142 
T o t a l  boxes i n  s t o r a g e  : 30 

TRUPACT working volume: 226 X 68 X 77 i n .  
TRUPACT drum capac i ty :  36 drums per TRUPACT 
TRUPACT II e f f i c i e n c y  box s i z e :  38.5 X 52.5 X 75 i n .  
TRUPACT box capac i ty :  6 TRUPACT 11s per TRUPACT 

Drum work-off: 2142/36 = 60 t r i p s  
Box work-of f : 

Waste i n  s t o r a g e  as of December 1986: 
Boxes ( 1 2 ) ,  7.3 f t  long 
Boxes ( 3 ) ,  5.7 f t  long 
Boxes ( 1 5 ) ,  ( 6 . 2  f t  long 

Assumptions f o r  work-o2f: 
Assume 40% of waste is e i t h e r  void space o r  LLW 
Assume 50% compaction 
Assume TRUPACT 11 e f f i c i e n c y  box used (80% f i l l )  

32 m3 of processed boxed waste/2.5 m3 X 0.8/TRUPACT I1 = 
16 TRUPACT I1 o r  2.7 t r i p s  



T r i p s  r e q u i r e d  t o  work o f f  s t o r e d  waste: 63 t o t a l  t r i p s  

Fu tu re  g e n e r a t i o n :  assume 27 y e a r s  (1387-2013) 

For  c o n s i s t e n c y  wi th  1986 ID$ submi-ss ions ,  28 in3/year 
( o r  135 drums) w i l l  be used i n s r e a d  of t h e  c u r r e n t  
g e n e r a t i o n  ra te  of 21 m3/year ( o r  100 drums) 

135 drumsfyear  X 26.75 y e a r s  x 50% = 1806 dr ims 

6 boxes (6  f t  l ong)  X 26.75 y e a r s  --- 160 boxes 

T r i p s  r e q u i r e d  -.-.-..-.- t o  work o f f  f u t u r e  w a z :  77 t o t a l  t r i p s  

Drum work-off: 1806/36 = 50 t r i p s  
Boxed waste assumes on ly  50% compaction: 

8 m3 processed waste X 2 7  years/:! rn3/TRUPAC'C L P  = 
108 TRUPACT 11s or 18 t r l p s  r e q u l r e d  

Work-off s h i p p i n g  pe r iod :  26 y e a r s  (October  1988 t o  October  2013) 

T r i p s  r equ i r ed  -- p e r  year --.- t o  work o f €  t o t a l  CM waste: 

181 t o t a l  t r i p s / 2 6  y e a r s  = 'I t r i p s  r e q u i r e d f y e a r  

It i s  assumed t h a t  a l l  114-L drums w i l l  be overpacked i n t o  208-L 

drums and that 208-2, m i l d - s t e e l  drums w i l l  be overpacked  i n t o  299-L 

drums- Overpacking i n t o  299-2  drums w i l l  no t  r e s u l t  i n  add i t iona l .  sh ip-  

ments be ing  r e q u i r e d ,  however, because a dif iEerent  shi  pping c o n t a i n e r  

w i l l  be used. 

2.7 ASSUMPTIONS FOR WASTE CHARACTEKLZATION TABLES 

Eleven c a t e g o r i e s  of s t o r e d  and NG KH, CH, and s p e c i a l - c a s e  (SC)  

waste are r ep resen ted  i n  t h e  w a s t e  c h a r a c t e r i z a t i o n  t a b l e s  i n  Appendix 

H .  The assumptions used and the coverage of t h e s e  c a t e g o r i e s  are 

d i s c u s s e d  i n  t h i s  s e c t i o n .  

2.7.1 Tab le  B . l .  S tored  Waste Expected t o  Be C e r t i f i a b l e  - - ~ -  Without - .-.-_I _-- I. ._ll_l_~____ 

Process ing  -- 
Only CH waste  is l i s t e d  i n  t h i s  eategory since process ing  i s  

r e q u i r e d  f o r  a l l  of ORNL's  s tored  RH waste. The l i s t e d  CH waste 

i n c l u d e s  those  drums w h i c h  have been assayed and were Found t o  be 
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q u e s t i o n a b l e ;  t h a t  Ls, t h e r e  is some doubt  as t o  whether t h e y  should  be 

l i s t e d  as CH o r  r e c l a s s i f i e d  t o  LLW. However, t h o s e  drums t h a t  w i l l  

p robably  be c l a s s i f i e d  as LLW have not  been inc luded  i n  t h i s  count .  The 

drums l i s t e d  i n  t h i s  t a b l e  r e p r e s e n t  t h e  a n t i c i p a t e d  55% t h a t  w i l l  suc- 

c e s s f u l l y  p a s s  t h e  WEAF a s s a y ;  t h i s  t a b l e  cor responds  t o  Table  T z 3  

of QKNL's submission t o  t h e  1986 IDB annual  i n v e n t o r y  r e p o r t . 4  

2 . 7 . 2  Table  B.2. S t o r e d  Waste Not Expected t o  Be C e r t i f i a b l e  Without  - ------- ---I-.----- 

P r o c e s s i n g  

T h i s  t a b l e  l ists  t h e  s t o r e d  RH and CH waste t h a t  is expec ted  t o  be 

sh ipped  t o  t h e  WIPP. The CH waste drums i n  t h i s  c a t e g o r y  r e p r e s e n t  t h e  

expec ted  45% rejects r e s u l t i n g  from t h e  WAF a s s a y .  A l l  boxed CH-TKU 

waste i s  shown because p r o c e s s i n g  ( a t  t h e  least ,  compaction) will be 

n e c e s s a r y  f o r  i t s  c e r t i f i c a t i o n .  Inc luded  are both r e t r i e v a b l e  and a l l  

b u r i e d  KH waste c a s k s  s t o r e d  from 1970 u n t i l  December 1986, i n c l u d i n g  

some b u r i e d  RH w a s t e  p r e v i o u s l y  c o n s i d e r e d  not t o  be f e a s i b l e  t o  cer- 

t i f y .  These e n t r i e s  assume t h a t  OKNL's p r o j e c t e d  WHPP w i l l  become 

o p e r a b l e .  Also, t h e  inc luded  CEUSP material and o t h e r  uranium oxide- 

c o n t a i n i n g  cans  may not  be d e s i g n a t e d  as RH-TRU waste t h a t  w i l l  be s h i p -  

p a b l e  t o  WIPP. The volumes correspond t o  t h e  v a l u e s  g i v e n  i n  Tables  T1 

and TZ3 of ORNL's submiss ion  t o  t h e  1986 IDB annual  i n v e n t o r y  rep or^.^ 

2.7.3 T a b l e  B . 3 .  N e w l y  Generated WasteExpected  t o  B e  C e r t i f i a b l e  -- II 

Without P r o c e s s i n g  (1987-2013) - 
Only CH drummed waste is i n c l u d e d  i n  t h i s  t a b l e  s i n c e  boxed waste 

may r e q u i r e  b o t h  drumming and compaction. The p r o j e c t e d  estimates f o r  

t h e  CH waste are based on t h e  c h a r a c t e r i s t i c s  of t h e  s t o r e d  CH waste. A 

packing e f f i c i e n c y  of 0.9 i s  assumed f o r  the wastes, based on RTR s c a n s  

d u r i n g  a s s a y i n g .  For practical  purposes ,  however, t h e  packing e € €  i- 

c i e n e y  of t h e  CH drums can be regarded as 1 s i n c e  t h e  waste form and 

c o n t a i n e r  w i l l  be t r e a t e d  as a package. The boxed CH waste  i s  t h a t  

d e b r i s  which i s  expec ted  t o  r e s u l t  from decontaminat ion  a c t i v i t i e s  i n  

t h e  f u t u r e .  

t h e  1986 I D B  annual i n v e n t o r y  r e p o r t . 4  

This t a b l e  cor responds  t o  Table  T 9 3  of ORNL's submission t o  
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2.7.4 Table  B.4.  Newlv r e n e r a t e d  Waste. Not Exweeted t o  B e  C e r t i f i a b l e  

Wi. t ho u t  Pro c es s ing(l98 7-2 0 1 3 ) 

The NG Cti-TKU drums ( approx ima te ly  5%) t h a t  w i l l  be r e j e c t e d  by t h e  

WEAF assay  [ p r i n c i p a l l y  due t o  t h e  presence  of h i g h - e h f i c i e n c y  par- 

t i c u l a t e  a e r o s o l  (MEPA) f i l t e r s ]  appear  in t h i s  ca t egory .  All NG boxed 

CH-TRU waste w i 1 L  need some minimal p rocess ing .  P r o j e c t i o n s  f o r  t h e  

RH-TRU waste arif based on t h e  c h a r a c t e r i s t i c s  OF Ktl was: e c u r r e n t l y  

s t o r e d  i n  6-in.- and 12-in.-walled casks. This  t a b l e  may be compared 

w i t h  Table  T a 3  of ORNL's submiss ion  t o  t h e  1386 I D B  annual  inventrory 

r e p o r t .  4 

2.7.5 Table  B.5. S o f t  Waste That \+?ill Become Ava i l ab le  €or Shipment - .-.. --I-- 
I-. ___- 

(1987-2013) 
-ll.-.-.o. -.__ 

"Soft " waste w a s  compiled p r i n c i p a l l y  by us ing  t h e  pe rcen tage  of 

t h e  s t o r e d  RH and CH waste t h a t  was combust ib le .  The combust ib le  waste, 

some of which has  been compacied, w a s  termed " s o f t * "  Drums c o n t a i n i n g  

filters were a l s o  termed s o f t .  The o t h e r  d a t a  were ob ta ined  froin an  

ave rage  of  s tored waste and i t s  C h a r a c t e r i s t i c s .  The niimber of con- 

t a i n e r s  w a s  ob ta ined  by p r o j e c t i n g  t h e  f u t u r e  g e n e r a t i o n  of t h e  w a s t e  

and m u l t i p l y i n g  i t  by t h e  percent  combust ib le  of t h e  waste ca t egory .  IC 

needs  t o  be t inders tood  t h a t  most of ORNL's TRU waste is a mixture  of 

bo th  s o f t  and hard wasLe mi11 is not  s eg rega ied  accord ing  t o  form. 

Tab les  T 3 ,  T 4 ,  T10, and T l 1 3  of Lhe 1986 I 1 ) B  submiss ions  cor respond t o  

Table  B.S. 

2.7.6 Table  R.6 .  Hard IJa-sIre That I - .  W i l l  . ."-I_ Become --- Avai l ab le  ------- for  Shipment -_q 

(1987-2023) 
-_I--- 

"Hard" waste w a s  compiled by u s i n g  the  noncoiabust i b l c  pe rcen tage  of 

s t o r e d  RH and C11 waste as a b a s i s  f o r  i t s  projection. The boxes of CW 

waste l i s t e d  i n  t h i s  t a b l e  are those  t h a t  are  l i k e l y  t o  be coinposed of 

decontaminat ion  d e b r i s  and contaminated equipment;  hence ,  t h i s  t ype  of 

waste w i l l  be essen:ially hard. The c h a r a c t e r i s t i c s  of t h e  hoxed hard 

waste are c o n s e r v a t i v e .  Tables  T3 ,  1'4, T10,  and T i l 3  of Lhe  1986 ID6 

submiss ions  correspond to t h i s  t a b l e .  
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2.7.7 T a b l e  B . J ( a ) .  NG Special-Case TRU Waste That Will Become 
Available for Shipment (1987-2013) 

T h i s  t a b l e  is blank because ORNL w i l l  n o t  be g e n e r a t i n g  any SC 

waste, s i n c e  it is assumed t h a t  t h e  WHPP w i l l  be f u n c t i o n a l .  

2.7.8 Table B.7(b). Stored Special-Case TRU Waste That Will Become 

A v a i l a b l e  f o r  Shipment (1987-2013) 

ORNL s l u d g e s  and uranium oxide-conta in ing  cans are not  cons idered  

to be SC waste; t h e r e f o r e ,  o p e r a t i o n  of t h e  WHPP w i l l  e l i m i n a t e  t h i s  

c a t e g o r y .  

2.7.9 Table  B.8. S t o r e d  and Newly Generated Waste t o  Be L e E t  On-Site: 

Waste Deemed Not t o  Be  C e r t i f i a b l e  Through t h e  Year 2013 

The assumption is made t h a t  t h e  ORNL WHPP w i l l  become o p e r a b l e  and 
t h a t  a l l  ORNL RH waste s t o r e d  in casks w i l l  be processed f o r  shipment t o  

WIPP, i n c l u d i n g  86 m3 of actual RH waste t h a t  was p r e v i o u s l y  l i s t e d  i n  

t h i s  t a b l e  (see Tables  B.2 and B . l O ) .  Buried RH-TRU waste is shown i n  

Table  B.10. Waste t h a t  w i l l  l i k e l y  be l e f t  o n - s i t e  is e n c a p s u l a t e d  i n  

s t a i n l e s s  steel w e l l s  w i t h  a c a p a c i t y  of 0.0537 t o  0.1891 m3. 

e n t r y  i s  r e f l e c t e d  i n  Table  T i 3  of t h e  1986 I D B  submission.  

This  

2.7.10 Table  B.9. Special-Case TRU Waste: -____I S o i l  Contaminated ----- w i t h  

TRU Nucl ides  

This  s o i l  w a s  contaminated d u r i n g  t h e  e a r l y  days (pre-1970) of 

waste emplacement and i s  not c o n t a i n e d  i n  packages.  I f  t h e  

TRU-contaminated s o i l  cannot be i s o l a t e d  from t h e  t o t a l  volume of 

contaminated soi ls ,  t h e n  t h e  volume of TRU-contaminated s o i l  w i l l  

approach  t h e  estimate of up t o  1,600,000 m3 of LLW s o i l s .  

needs t o  be emphasized t h a t  ORNL c u r r e n t l y  regards this:  TKU-contaminated 

s o i l  as b u r i e d  waste and n o t  as SC waste. Table B.9 is  comparable to 

Table  T183 of t h e  1986 1 D B  subtni-ssion. 

F u r t h e r ,  i t  

2.7.11 T a b l e  B . lO .  Special-Case _I--p TRU Waste: .- Buried TRU Waste 

T h i s  t a b l e  i n c l u d e s  b o t h  CH and RH wastes. The u n c h a r a c t e r i z e d  

waste t h a t  w a s  bur ied  p r i o r  t o  1970 i s  probably more c h a r a c t e r i s t i c  of 

the CH w a s t e  t h a n  i s  t h e  RH waste.  Although d e s i g n a t e d  as “unconta ined“  
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because a l l  of t h e  c o n t a i n e r s  are not  s p e c i E l c a l l y  known, i t  i s  l i s t e d  

i n  t h e  CH ca tegory .  This  i n fo rma t ion  r e p r e s e n t s  p o r t i o n s  of Tables  TIS 

and Tl.83 of t h e  1986 I D B  submission.  

The Rq-TRU waste t h a t  i s  conta ined  i n  wood OK metal boxes and is  

planned t o  be lefl: on - s i t e  i s  i nc luded  i n  this t a b l e .  Also ,  a drum of 

c o n t a a i n a t e d  waste t o  remain bu r i ed  o n - s i t e ,  i s  inc luded  i n  t h i s  count.. 

Packing e f f i c i e n c i e s  are l i s t e d  as 1, basi.ng the volume on t h e  waste 

package i t s e1 . f .  (Because ORNL's Rtl w a s t e  t h a t  is bur i ed  i n  c o n c r e t e  

c a s k s  i s  cons ide red  r e t r i e v a b l y  s t o r e d ,  i t  has  been removed from t h f s  

ca t egory . )  

2.7.12 Tab le  B.LL. Sto red  -I__ Waste t o  Be  Managed _I. 1----_ as Low-Txvel -__ Material 

T h i s  t a b l e  i n c l u d e s  t h o s e  drums of GH w a s t e  which assay  i n d i c a t e s  

should  be r e c l a s s i f i e d  t o  LLW. Drums a s s a y i a g  <SO nCi were placed i n  

t h i s  ca tegory .  F u t u r e  r e s u l t s  cou1.d i n c r e a s e  t h e  number of e n t r i e s  -In 

t h i s  ca t egory .  C h a r a c t e r i z a t i o n  d a t a  t h a t  t h e  SWIMS reco rds  c u r r e n t l y  

c o n t a i n  on t h e  drums are shown f o r  c o n s i s t e n c y  w i t h  ORNI, records, When 

the WEAP assay  r e s u l t s  are o f f i c i a l  ly i n c o r p o r a t e d ,  our  r e c o r d s  w i l l  

reflect  t h e  changes.  The WEAF r e s u l t s ,  cor responding  t o  e n t r i e s  from 

Table  'l'Z3 of the  1986 IDB submiss ion ,  are shown a s  a note  f o r  com- 

p a r i s o n .  

2.7.13 Other  Not e s  P e e t a i n i n i t o  Waste Tables  
-I__ - II_ ----. 

The average  hea t  o u t p u t ,  i n  w a t t s  pes  c u b i e  meter, i s  c a l c u l a t e d  

by summing t h e  watts For t h e  con ta ine r  type  and d i v i d i n g  t h i s  sum by t h e  

c o n t a i n e r  volume, loatling e f f i c i e n c y  , and number of past i c u l a r  con- 

t a i n e r s .  The i s o t o p i c  composi t ion  key i s  as fo l lows :  

1. See Table  2 .1 ,  a c t i v i t y  of s ludges .  

2. See Sec t .  2.2, Canned Uranium Wastes. 

3. See Table  2.2, RH i s o t o p i c  cornpositlon. 

4 .  See Table  2 .3 ,  CH i s o t o p i c  composi t ion.  
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3. METHODS AND FACILITIES REQUIRED FOR CERTIFICATION OF WASTE 

ORNL w i l l  use  a v a r i e t y  of methods and f a c i l i t i e s  t o  c e r t i f y  i t s  

TRU waste i n v e n t o r y  and NG waste. E f f o r t s  are now be ing  c o n c e n t r a t e d  on 

t h e  c e r t i f i c a t i o n  of bo th  s t o r e d  and NG CH-TRU waste; i t  is planned t h a t  

f u t u r e  emphasis W i l l  be s h i f t e d  t o  o t h e r  waste forms. Th i s  s e c t i o n  

f i r s t  d e s c r i b e s  t h e  o t h e r  waste forms that ORNL m u s t  d e a l  wi th :  RH 

waste, imprac t ica l - to-cer t : iEy  (ITC) waste, and bur i ed  waste .  These 

waste forms w i l l  p robably  prove more d i f f i c u l t  t o  c e r t i f y .  The f a c i l i -  

t i es  r e q u i r e d  f o r  waste c e r t i f i c a t i o n  w i l l  t h e n  be d i s c u s s e d :  WEAP 

( f o r m e r l y  c a l l e d  t h e  TRU Waste Drum Assay F a c i l i t y ) ,  RH-TRIJ Waste 

P r o c e s s i n g  P i l o t  P l a n t ,  r e t r i e v a l  f a c i l i t i e s ,  l o a d i n g  dock, and addi- 

t i o n a l  s t o r a g e .  The systems r e q u i r e d  f o r  c e r t i f i c a t i o n  and meeting t h e  

WIPP WAC are a l s o  d i s c u s s e d  h e r e .  These systems i n c l u d e  t h e  NAS, S G S ,  

RTR, bar  cod ing ,  and an u l t r a s o n i c  t h i c k n e s s  probe.  

3 . 1  TRU WASTE THAT I S  DIFFICULT TO CEKTIFY 

The WIPP f a c i l i t y  is des igned  f o r  r e t r i e v a b l e ,  underground emplace- 

Some was te  ment of -180,000 m3 of CH-TRU and -7,000 m3 of RH-TRU waste .  

forms ,  such  as b u r i e d  waste t h a t  could  be t o o  c o s t l y  and /o r  t o o  hazard-  

ous t o  p rocess  f o r  WIPP disposal . ,  may be ITC fo r  d i s p o s a l  a t  WIPP. OKNL 

does  no t  have any waste t ha t  is cons ide red  ITC o t h e r  t han  t h a t  which is 

i d e n t i f i e d  i n  t h e  t a b l e s  of Appendix B. However, f u t u r e  e v a l u a t i o n s ,  

a s s a y i n g ,  r e d e f i n i t i o n ,  o r  a change i n  work-off plans or s t r a t e g i e s  may 

r e s u l t  i n  some waste being c l a s s i f i e d  as TTC. I f  t h i s  i s  t h e  case, i n  

t h e  absence of guidance  from t h e  DWMP and i n  accordance  wi th  DOE 

Order  5820.2, t h e  material w i l l  be handled a p p r o p r i a t e l y  through a l t e r -  

n a t i v e  TRU waste management practices that- are as yet undef ined .  

3.1.1 RH Wastes - 
A waste is  d e f i n e d  as RH-TRU waste when t h e  c o n t e n t s  have an 

a c t i v i t y  l e v e l  > I00  n C i l g  atid t h e  waste  c o n t a i n e r ’ s  s u r f a c e  beta-gauuna- 

n e u t r o n  r a d i o a c t i v i t y  i s  >200 mrem/h bur does not exceed 1r)U rem/h. 

ORNL s t o r e s  i t s  RN-contaminated mater ia l .  i n  c o n c r e t e  casks and s t a i n l e s s  
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s t e e l  c a p s u l e s .  Recent ly  c l a s s i f i e d  TRIJ s l u d g e  wi .11  be packaged i n  

208-L drtrrns. T h i s  s l u d g e  from the  Guni te  Tank Sludge Removal P r o j e c t  

now comprises  the  bu1.k (-950 m3> of the ORNL RH-TKU waste. 

Most of the c u r r e n t l y  g e n c r a r e d  XH waste is  s t o r e d  i n  r e i n f o r c e d  

c o n c r e t e  c a s k s  w i - t h  diiiaensions of 1.27 to 1.37 m i n  OD by 2.13 m t o  

2./+4 m long.  U n t i l  1980, these c a s k s  were p laced  i n  u n l i n e d  t renches; 

c a s k s  of waste g e n e r a t e d  siace 1980 h a v e  betzn p1at:t.d i q  a c o n c r e t e -  

b l o c k ,  cave-typf f a c i l i t y .  No sludge?; art? con:-,4itiell i r l  t h e  c a s k s ,  and 

ORNL estimates t h e  metal cont:ent a t  -lo%.' 

equi-pmernt items such as pumps, f u r n a c e s ,  and equipment r a c k s  t h a t  w i l l .  

r e q u i r e  s i z e  r e d u c t i o n  b e f o r e  t h e y  w i l l  f i t  i n t o  the RH c a n i s t e r .  

A v e r y  small. amount- of MI-contaminated mater ia l  is p laced  in 

A few casks c o n t a i n  l a r g e  

slrai.nl.ess s t e e l  capsuLes a t  ORNL and s t o r e d  i n  s ta in less  steeL wells 

whose t o p s  are at. ground l e v e l  and surrounded by a corrcrete pad. A 

reinovable concret-t? p lug  is  used t o  c l o s e  t h e  w e l l s .  The material i n s i d e  

these c a p s u l e s  may be e i t h e r  bagged, canned, o r  loose si .nce packaging 

was done  on a case-by-case b a s i s .  The c o n t e n t s  are composed p r i m a r i l y  

of f u e l  e lements  and t h e i r  a s s o c i a t e d  hardware,  which have been cci: tip 

f o r  exami.nation. 5 

QRNL a l so  has canned  KH waste. About 2 rn3 of t h i s  mat-erial. r e s u l t s  

from t h e  CEIJSP cainpaign, which ended i n  1986, and is  s t o r e d  i n  -400 

c a n s  whose dimensions are 9.525 x 62.55 cin. A n  a d d i t i o n a l  200 

oxide-conta in ing  cans, measuriiig approximate ly  8.59 x 25.4 cm, are 

s t o r e d  i n  Bui ld ing  3019. (See  S e c t .  .?. foir dddi t ionaI .  i n f o r m a t i o n  on 

wast-e t y p e s  and c o n t e n t s . )  

RecentLy, ORNL r e c l a s s i f i e d  as RH-TKU -439,900 L o f  s ludge  tha t  is 

c u r r e n t l y  stored i n  the Gunite  tanks ,  t h e  e v a p o r a t o r  t a n k ,  and t h e  

YVS'l's. The s l u d g e s  of Che C l a n i r e  t anks  arc? 1.e:;overs of sl!iici.ng opera- 

t i o n s  t o  remove I:hr? Lank c o n t e n t s .  The sl.udges of :he e v a p o r a t o r  Lank 

and t h e  N S T s  resulred f rom TKU parl.Ecles droppijig f rorn suspens ion  and 

remaining i n  t-lie t a n k s  d u r i n g  the3.e  $0 years of sl:iici.ng and hydro€rac-  

tiire o p e r a t i o n s .  ( S e e  S e c t .  2 . 1  f o r  more oE t h e  c h a r a c t e r i s t i c s  of  : h i s  

was:e aiid Sec t .  4.2 f o r  i t s  h a n d l i n g , )  
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Because of the greater r a d i a r i o n  hazard  of KH waste, i t s  

subsequent  hand l ing ,  c e r t i f y i n g ,  p r o c e s s i n g ,  and t r a n s p o r t i n g  r e q u i r e  

more e x t e n s i v e  s h i e l d i n g  and greater equipment complexi ty  than  CH waste. 

A f t e r  s u c c e s s f u l  €U-l waste demons t r a t ions  a t  W l Y P ,  r o u t i n e  shipments  of 

RH-TRU waste w i l l .  b eg in  tn 1996 i f  WKYY has  t i m e l y  fund ing  (see 

Sec t .  4.3). 

3.1.2 Waste Thar Yay Be Impractical -...-II--__ t o  Certify - _.- __-_____ 
ORNL's s t o r e d  de fense  TRU wastes w i l l  be cer : iEied  t o  t h e  maximurn 

e x t e n t  p r a c t i c a b l e  f o r  d i s p o s a l  at WIPP. A minor p o r t i o n  oE Lhr s t o r e d  

TKU w a s t e  may be cons ide red  ITC. Waste t h a t  is judged by management t o  

have too h i g h  a r a d i a t l o n  haza rd ,  a n  economic c o s t ,  o r  an envi ronmenta l  

impact to  war ran t  repackaging ,  a s s a y i n g ,  r e p r o c e s s i n g ,  o r  o t h e r  mod i f  i- 

c a t i o n  in o r d e r  to c e r t i f y  i t  f o r  WIPP d i s p o s a l  is termed ZTC T K U  

waste .6  

a l t e r n a t i v e s  f o r  i t s  permanent d i s p o s a l .  

Such waste must be e v a l u a t e d  t o  de te rmine  the most prac t l ca l .  

The waste w f l l  r e q u i r e  more e x t e n s i v e  p rocess ing  o r  treatinen: p r i o r  

t o  c e r t i f i c a t i o n  and t r a n s p o r t a t i o n  t o  WIPP. I n  mosi i n s t a n c e s ,  i t  w i l L  

also r e q u i r e  c o n t i n u a l  moni:oring and c o n s i d e r a t i o n  of inanagemen: a l ter-  

n a t i v e s  o r h e r  than WIPP iE c e r t i f i c a t i o n  is not p r a c t i c a l .  

Wastes w i t h  unitsual size or  weight,  such  as equipment o r  tnachi?es, 

may he reduced i n  s i z e  o r  b u r i e d .  A I  L CH-TRU d r u m  c o n t n i q i n g  ITC 

waste w i l l  be repackaged on - s i t e .  Any r e q u i r e d  9rocessiqg may be con- 

duc ted  i n  t h e  proposed RH-TRU WHPP. Greater confinement dL.;posal (GCD) 

does  not  appear  t o  be a f e a s i b l e  o p t i o n  f o r  ORNL waste. 

3.1.3 Waste That Is -I_ AlreadLBur ier l  I----_ 

I 

Before  1970, TKU-contaminaced s o l i d  material was not d i s t i n g i i i s h e d  

froin o the r  low-12vel solid waste and w a s  disposed of by shal low-land 

b u r i a l .  As much as 5200 tn3 of waste t h a t  would now be d e f i n e d  as T R U  

was b u r i e d  and i s  now cons ide red  t o  be i n  permanent d i s p o s a l .  T h i s  

waste does not  p r e s e n t  a hazard t o  t h e  p u b l i c ,  no r  is i t  expzc ted  t o  i n  

t h e  f u t u r e .  The Na t iona l  4caderny of Sc ience  . m I  o t h e r  o r g a n i z a t i o n s  

have found tha t  r e t r i e v a l  3f t h i s  waste can be more hazardous than 

l e a v l n g  it in p lace .  R e t r i e v i n g ,  p r o c e s s i n g ,  and s h i p p i n g  bu r i ed  waste 

t o  a r e p o s i t o r y  are c u r r e n t l y  expec ted  t o  be c o s r l y  and t o  pose a 

significant h e a l t h  hnzqrd.  The re fo re ,  t e c h n o l o g i e s  required t o  ach ieve  
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deep geologic d i s p o s z l  rmst sn$cstarat ie l ly  reduee t h e s e  r l s k s  i n  o r d e r  t o  

be implemented. The reference plan  f o r  such bur ied  waste is t o  monitor  

i t  and to  take such remedial  a c t i o n s  as m y  be n e c e s s a r y  t o  e n s u r e  i t s  

s a f e t y . '  

f i n a l  d i s p o s i t i o n  of t h i s  waste and wPll ensure  t h e  contintied s a f e t y  of 

ORNL's Remedial Act ion PrograE w i l l 1  e v a l u a t e  and de termine  t h e  

such  burtea ww 6: - 7 

Snmc of t h e  a l t e r n a t i v e s  f o r  management of b u r i e d  wastes are t o  

(1) contknue c u r r e n t  pracfdces; ( 2 )  improve confinement of a l l ,  o r  por- 

t i o n s  o f ,  t h e  wastes a t  t h e t r  p r e s e n t  l o c a t i o n ;  ( 3 )  r e t r i e v e  t h e  wastes 

and process  them f o r  shfpffieat t0  a deep g e o l o g i c  r e p o s i t o r y ;  and 

( 4 )  i t m o b i l i z e  th3 wastes i n  s i t u .  improvcd confinement methods are a l  

v a r i o u s  s t a g e s  of development and may be implemented when t h e y  are tech- 

n o l o g i c a l l y  sound. Key acti v i  t Les ~ O P  t h e  b u r i e d  waste program w i l l  

bu-lld (PIP i n  ~ b t u  v i t c l f i c a t d n n  work a t  Manford and g r o u t i n g  work a t  

ORNL. I f  ORNL's s o i l  i s  suitable, t h e n  i n  s i t u  v i t r i f i c a t i o n  could be 

p r a c t i c a l .  Grout ing tests w e r c ~  icai t fa ted a t  ORNL i n  September 1985. 

3 . 2  PAC CLLTIES REQUIRED FOR CERTIFICATION 

The ma3n facility needed f o r  c .e r t i fy ing  CB-TRU waste, t h e  WEAF, i s  

a l r e a d y  i n  o p e r a t i o n ;  howsver, a loading  dock will need t o  be 

c o n s t r u c t e d  f o r  sh ipping  t h e  drums t o  WIPP. RB-TRU waste W i l l  r e q u i r e  

t h e  i n s t a l l a t  doti oE s e v e r a l  ncw f a c i l i t i e s  , i n c l u d i n g  t h e  RH-TRU W P P  

f o r  processing and ceridfication and a d d i t i o n a l  storage c a p a c i t y  f o r  NG 

waste. 

3.2. I Waste &aminat ion As.say--Fac€lity- 
-I_--- - ___ 

The  waste packagcs s t o r e d  a t  ORNE s i n c e  1970 i n c l u d e  many i n  which 

t h e  c h a r a c t e r i s t i c s  of the waste make emplacerncot i n  WIPP u n s u i t a b l e .  

T h i s  i s  e s p e c i a l l y  trne of waste generated d u r i n g  t h e  e a r l y  y e a r s  of t h e  

s t o r a g e  c y c l e .  Changes i n  t h e  go.als o f  the programs, reqrn i rem~nrs  f o r  

storage,  and e s p e c j - a l l y  a change i n  t h e  lower l i m i t s  p laced on t h e  

a c t i v i t y  l e v e l s  r e q u i r i n g  stirrage l ed  t o  t h e  waste being sent t o  

r e t r i e v a b l e  s t o r a g e .  In order  t o  handle  some of t h i s  r e d e f i n e d  waste as 

LLW, an NUA f a c i l i t y  has  been c o n s t r u c t e d  i n  Bui ld ing  7824  t o  examine 

CII-TRIJ waste con1 a i  ned i n  208-L and 114-L iiiI Id-steel and s t a i n l e s s  s t e e l  

drums I 
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3.2.1.1 F a c i l i t y  D e s c r i p t i o n  

This f a c i l i t y ,  l o c a t e d  i n  SWSA-5 of ORNL, has  now been expanded t o  

i n c l u d e  t h e  NAS, t h e  SGS, t h e  RTR u n i t ,  t h e  bar-code l a b e l i n g  system, 

computer equipment,  h a n d l i n g  equipment,  temporary s t o r a g e  areas, 
weighing scales, and t h e  n e c e s s a r y  s e r v i c e s  and equipment needed t o  

e n s u r e  s a f e  o p e r a t i o n .  (See Ffg. A.3 I n  Appendix A f o r  t h e  l a y o u t  of 

t h e  WE@. ) 

3.2.1.2 P r o c e s s  D e s c r i p t i o n 8  

The f a c i l i t y  o p e r a t e s  one s h i f t  p e r  5-d week and u t i l i z e s  2.5 tech-  

n i c i a n s .  Waste drums are t r a n s f e r r e d  from t h e  r e t r i e v a b l e  s t o r a g e  s i te  

t o  t h e  WEAF on a weekly bas i s .  Approximately 175 drums of CH-TRU waste 

can  be n o n d e s t r u c t i v e l y  assayed  e a c h  month t o  de te rmine  t h e i r  TKU 

i s o t o p i c  i d e n t i t y  and c o n t e n t .  (The WEAF can a l s o  handle  an  a d d i t i o n a l  

70 drums of LLW on a monthly b a s i s . )  

The examinat ion i n c l u d e s  a passive-neutron and a pulsed-neutron 

i n t e r r o g a t i o n  ( d i f f e r e n t i a l  die-away) us ing  t h e  NAS and a gamma-ray 

examinat ion  u s i n g  t h e  gamma-ray drum scanner .  The NAS provides  t h e  

t o t a l  f i s s i l e  mass, expressed  i n  m i l l i g r a m s  of 239Pu (mg 233Pu) equiva-  

l e n t ,  c o n t a i n e d  i n  t h e  drums (see S e c t .  3.3.1). The SGS provides  a list 

of t h e  gamma-emitting i s o t o p e s ,  p r e s e n t  i n  s u f f i c i e n t  q u a n t i t i e s ,  con- 

t a i n e d  i n  t h e  drums (see Sec t .  3 . 3 . 2 ) .  Together ,  t h e s e  two systems 

a l l o w  d e t e r m i n a t i o n  of t h e  upper - l imi t  TRU c o n t e n t  o f  a waste drum and 

i d e n t i t i e s  of t h e  gamma-emitting i s o t o p e s  present ,  e n a b l i n g  c l a s s i f i c a -  

t i o n  of t h e  drum as LLW o r  TKU waste .  T h i s  c l a s s i E i c a t i o n  has been pro- 

c e e d i n g  s i n c e  A p r i l  1982. In  September 1985, t h e  KTK unic was added t o  

t h e  c e r t i f i c a t i o n  procedure.  It complements t h e  above systems by d e t e r -  

mining t h e  o u t l i n e  of t h e  waste withi.n t h e  c o n t a i n e r s  ( i - e + ,  form of 

waste, presence  of l i q u i d s ,  e t c . )  (see Sect .  3 . 3 . 3  and a 1 S Q  Sec t .  3.3 .4) .  

Bar coding h a s  been under way s i n c e  1986 ( see  S e c t .  3.3.5). 

An u l - t r a s o n i c  t h i c k n e s s  monitor  w a s  once proposed t o  v e r i f y  t h e  

i n t e g r i t y  of t h e  c o n t a i n e r s .  However, i t  now appears  t h a t  t h e  over- 

packing of a l l  drums >5 y e a r s  o l d  and v i s u a l  i n s p e c t i o n  of t h e  NG waste 

c o n t a i n e r s  w i l l  s u p p l a n t  use of t h e  moni tor .  
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3.2.2 RH-TKU WHPP l.l.I.l.-.._ I_ 

The WIPP i s  scheduled t o  begin  r e c e i v i n g  KW-TRU waste f o r  

emplacement and t e s t i n g  in 1989; actual .  hu lk  shipment of waste w i l l  

beg in  s e v e r a l  y e a r s  l a t e r .  The RW-TRU WBPP has  been des igned  t o  

r e t r i e v e ,  c h a r a c t e r i z e ,  p r o c e s s ,  repackage ,  and c e r t i f y  RW-TKU wastes 

f o r  shipment t o  WLYP. 

3.2.2.1 F'acf-Lity D e s c r i j t i o n  9 
_.-.-. I.___- 

Thc proposed new bui 1 d ing  w i l l  be c o n s t r u c t e d  w i t h  sevcn  b a s i c  

areas: (1)  p rocess  c p l l s ,  ( 2 )  access ce l l s ,  ( 3 )  r e c e i v i n g  and s h i p p i n g  

areas, ( 4 )  o p e r a t i n g  and computer room, ( 5 )  equipment rooms, 

( 6 )  offices, and ( 7 )  change room. 

w i t h  the  t o t a l  p rocess  c e l l  area be ing  -2000 ft2- 

s h i e l d e d  p rocess  ce l l s  w i l l  form t h e  c o r e  of t h i s  f a c i l i t y :  

(1 )  monitoringlWLYP c a n i s t e r  l oad ing  c e l l ,  or moni tor ing  cel l ;  

( 2 )  p r e p a r a t i o n  and drum load ing  c e l l  ( o r  prep)  ce l l ;  and 

( 3 )  decontaminat ion  ( o r  decoa)  c e l l .  These ce l l s  w i l l  be c o n s t r u c t e d  of 

c o n c r e t e  and are necessa ry  t o  provide  complete  p rocess ing .  Each of t h e  

c e l l s  w i l l  be equippcd wt th  a remote ly  ope ra t ed  br idge  c r a n e  and a 

s e p a r a t e  remote ly  ope ra t ed  manipula tor  crane. A minimum numher of 

v i  w i n g  windows are  provided to supplement t h e  r l -osed-c i rcu i  t t e l e v i s i o n  

system. 

The! t o t a l  f l o o r  area is  -12,800 f t ' ,  

The t h r e e  s e p a r a t e  

Wastes tha t  e n l ~ r  the WHPP wi1 . l  br  p rocesscd ,  as r e q u i r e d ,  t o  

cha rac t i a r i ze ,  packagca, a d  c e r t i f y  t h r  waste f o r  emplacement i n  WIPP. 

AI 1 waste w i l l  undergo c e r t a i n  process  s t e p s ,  such  as moni tor ing  arid 

l oad ing  i n t o  RH c a n i s t e r s ;  b u t ,  because o f  t h e  v a r i e t y  of w a s t  e s  t h a t  

w i l l  be r e c e i v e d ,  no Eixed s e t  of a d d i t i o n a l  p rocess ing  sLeps rill  be 

used which  a l l  w a s l e  packages m u s t  !follow. U s i n g  w r i t t e n  r e c o r d s  O E  'ihe 

waste,  as supp l i ed  by t h e  sou rce  s i r e  and /o r  moni tor ing  equipment 

a v a i l a b l e  i n  t h e  W P P ,  a d e t e r m i n a t i o n  w i h L  be made as Eo which p r ) -  

c e s s i n g  s t e p s  w i l l  be reqtiired f o r  each con t s iqe r  of waste. 4 package 

of w a s i e  c a n  be subjected t o  more t h a n  20 sizi i i f icant  p r o c e s s i n g  s t e p s  

o r  f i i n c t  i o n s  Some of :he p r i m a r y  s t e p s  i n c l  tide the following, a1 though 
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not  n e c e s s a r i l y  i n  t h i s  o r d e r :  (1)  weighing upon receipt of package; 

( 2 )  gamma, n e u t r o n ,  and X-ray mon i to r ing  beEore and a f t e r  repackaging;  

( 3 )  c o n t a i n e r  opening;  ( 4 )  s i z e  r e d u c t i o n ;  ( 5 )  repackaging;  ( 6 )  a d d i t i o n  

of cement g r o u t  and s h i e l d i n g ;  ( 7 )  l o a d i n g  i n t o  an RH c a n i s t e r ;  

( 8 )  welding,  l e a k  t e s t i n g ,  and smearing of KH c a n i s t e r ;  ( 9 )  reweighing;  

and (10)  l o a d i n g  i n t o  s h i p p i n g  cask.  

Mechanical and i n s t r u m e n t a t i o n  requirrmen:s a r e  ltsted in 

Appendix A. A waste p r o c e s s  s t e p  f low diagram ( P i g .  A . 1 )  arid p rocess ing  

f low diagram (F ig .  A . 2 )  are a l s o  inc luded .  

3 . 2 . 2 . 3  Opera t  i o n s  -- 
Manpower r equ i r emen t s  pe r  s h i f t  and t h e  r e q u i r e d  number of s h i E t s  

p e r  month w i l l  be determined on t h e  b a s i s  of the d e s i r e d  f a c i l i t y  

th roughput .  Values  f o r  t h e  minimum, nominal ,  and maximum waste rhrough- 

pu t  l i m i t s  have been e s t i m a t e d  by us ing  i n v e n t o r i e s  p r e v i o u s  t o  ORNL's 

r e c l a s s i f i c a t i o n  of i t s  s l u d g e s  as RH-TRU ( s e e  Tables  A l l  and A.2 of 

Appendix A ) .  Based on ORNL'S p r e s e n t  requi rement  of p rocess ing  and 

s h i p p i n g  -137 c a n i s t e r s / y e a r  of i ts  own waste, i t  may be necessa ry  t o  

add ano the r  s h i f t  t o  have the c a p a b i l i t y  of doub l ing  the nominal work- 

oEf rate t o  3 4 0  canis ters  annua l ly .  Hence, t h e  f a c i l i t y  w i l l  have t o  

o p e r a t e  t w o  s h i f t s ,  5 d/week, based on the Enl lowing  pe r sonne l  per  

shiEt: one  h e a l t h  phys i c s  s t a f f  member, t h r e e  o p e r a t o r s ,  and one super-  

v i s o r .  Reeva lua t ion  of t h e  f a c i l i t y  and i t s  work-laad expectancy d u r i n g  

1987 may r e s u l t  i n  d e s i g n  mod i f i ca t  cons t ha t  would a l low [nore o p e r a t o r s  

t o  work i n  t h e  f a c i l i t y  p e r  s h i f t .  

3.2.3 Retrieval Opera t ions  

S ince  1970, ORNL has been fo l lowing  a p o l i c y  of r e t r i e v a b l e  

s t o r a g e ,  pending select ion and development of permanent d i s p o s a l  methods 

f o r  i t  s TKU wastes. Depending on t h e i r  r a d i a t i o n  backgrounds, TKU 

wastes are packaged r e t r i e v a b l y  i n  114-L o r  208-L staiqless s t e e l  drums, 

c o n c r e t e  c a s k s ,  o r  s t a i n l e s s  steel c y l i n d e r s .  A s p e c i f i c  s e c t i o n  of 

SWSA-5 h a s  been re se rved  €o r  the r e t r i e v a b l e  s t o r a g e  o f  TRU wastes. 

1 0  3 . 2 . 3 . 1  - F a c i l i t - y  D e s c r i p t i o n  

Bu i ld ing  7826, a one-s tory  concrere-b lock  s t r u c t u r e  b u i - l t  % 5 %  

below g r a d e ,  i s  u t i l i z e d  f a r  t h e  r e t r i e v a b l e  s torage  o€ CH-TKU waste i n  
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208-L drums. It has  24 compar tmen~s  o r  ce l l s ,  each  of which w i 1 . l  

accommodatx s i x t y - f o u r  208-L drums s t a c k e d  i n  f o u r  l a y e r s  with 16 drums 

p e r  l a y e r .  A t h i n  s h e e t  of plywood i s  placed  between each l a y e r .  

Bu i ld ing  7 8 3 4 ,  t h e  newer CW-TRU waste s t o r a g e  f a c i l i t y ,  h a s  a d e s i g n  

t h a t  i s  v e r y  similar t o  B u i l d i n g  7826,  except t h a t  i t  has  removable 

c o n c r e t e  p lugs  and s t o r a g e  c a p a c i t y  f o r  80 drums i n  i t s  24 cel1.s (wi th  

5-higli 1ayer i .ng) .  Each of t i l e  ce l l s  of ho;ii faci .Li : ie : ;  has ;1 siirqp fo r  

i m n i t o r i n g  purposes.  A s  of December 31 ,  1986, the!;e :wo f ac i l i :  il?s con- 

t a i n e d  approximate ly  o m  hundred 114-L drcams of CH-TRU waste anti 

approx ima te ly  twenty-one hundred 208--7., d r u m s ;  277  of the CH-'TKU drums 

a re  of mild - s t ee l  c o n s t r u c t i o n  and were p laced  i.1 s t o r a g e  p r i o r  ' i o  

FY 1974 - 
An area west of the CH-TRU s t o r a g e  b u i l d i n g s  w a s  used d u r i n g  t h e  

p e r i o d  October 1970 through FY 1979 f o r  the  r e t r i e v a b l e  bur ia l .  of 

c o n c r e t e  casks  c o n r a i n i n g  RH-TKU waste. However, i t  was determined  t.ha: 

b u r i a l  of the  concret-c: ca sks  was not  comple t e ly  accepi-able  because of  

t h e  d i f f i c u l t y  i n  exhuming the cnnt -a i : ie rs .  Hence, a c o n c r e t e  s ~ o r a g e  

b u i l d i n g ,  Bu i ld tng  7855, w a s  c o n s t r u c t e d  s o u t h e a s t  of the cask b u r i a l  

a r e a .  T h i s  one-s tory  f a c i l i t y  c o n t a i q s  four  hays for c a s k  s t o r a g e ,  w i th  

a t o t a l  c a p a c i t y  f o r  108 casks.  P r e s e n t l y ,  249 casks,  e n e h  approxi -  

m a t e l y  1.3 X 2.2 m ( 4 . 3  X 7.3 f t > ,  ariz stored i? the  S ~ J S A - ~  area; -90 

are ret  r i e v a h l y  b u r i e d  i n  t r e n c h e s  iintler 4 c o n c r e t e  c a p p i n g .  

TKU wastes w t t h  very  h igh  beta-gamma background r a d i a t i o n s  a r e  

p l a c e d  in a g r o u p  of s l  ;~Lnlt3ss-steeJ:-lineil s t c p ~ - . ~ g : ( ~  wc11 . s  d e s i ~ I i a t e d  as 

B u i l d i n g s  7827 and 7 8 2 9 .  T h e s e  E a c i l i i i e s  a r e  1.ocnted jus:  t o  t h e  sour'n 

of t h e  drum s t o r a g e  b u i - l d i q g s .  Bui Lding 782  7 is  a iwo-sect-ioned st r u e  

t u r e ,  c o n s t r u c t e d  p r i m a r i l y  below g r a d e ,  that coil:ai?s 3 3  wells i q  one 

s e c t i o n  and 24 w e l l s  i n  t h e  o the r .  T h e  w e l l s  have d i a n e r e e s  of 

20 t o  76 cm (8 t o  30 i n . )  and are 3 t o  4.5 m (10 t o  15 E t )  deep. 

Bui ld ing  7829 has o n l y  10 wel l s ,  eac.5 of which i.s 30.5 a n  ( 1 2  i n . )  i n  

d i a m e t e r  by 4 - 6  m ( 1 5  f t )  deep. These  seairlless s t e e l  w e l l s  a r e  placed  

on a 15-cm-thick ( 6 - - i n . - t t i i c k )  concrele s l a b .  A s + e p p e d  0.9-m-:hick 

(3-f :- thick) removable c o n c r e t e  p l u g  is  used t.o sea? t h e  wells. Waste 

t o  be pl-aced i n  a s to rage  well is packaged i n  s::ainless steel. 208-1, 

d r u m  or o t h e r ,  srnal-ler, s t a i r l 1 . e ~ ~  s t ee l  c y l i n d r i c a l  packages t h a t  have 
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a t t a c h e d  l i f t i n g  c a b l e s  t o  f a c i l i t a t e  r e t r i e v a l .  

RH-TRU w a s t e  is bur i ed  h e r e  i n  c a p s u l e s  t h a t  range  from 0.15 t o  0.76 m 

( 6  t o  30 i n . )  i n  d i ame te r  and are 12.7 t o  366 c m  ( 4  i n .  t o  1 2  f t )  long .  

P r e s e n t l y ,  -7 m3 of 

3.2.3.2 P r o c e s s  D e s c r i p t i o n  

The re t r ieva l  of CH-TRU waste i s  expec ted  t o  be s t r a i g h t f o r w a r d ,  

w i t h  c a p i t a l  needs l i m i t e d  t o  t h e  p o s s i b l e  replacement  of c r a n e s ,  

f o r k l i f t s ,  etc. Also,  funds  w i l l  have t o  be a l l o c a t e d  for  a Loading 

p l a t f o r m  t o  hand le  TRUPACTs f o r  t r a n s p o r t i n g  CH waste. The g e n e r a l  pro- 

cedure  would e n t a i l  l i f t i n g  t h e  removable roof s e c t i o n  from t h e  s e l e c t e d  

waste s t o r a g e  c e l l ,  u s i n g  a c r a n e  t o  raise t h e  drums ( f o u r  a t  a t i m e )  by 

a f a b r i c a t e d  r i g ,  and p l a c i n g  t h e  drums on a s k i d .  These o p e r a t i o n s  

w i l l  be conducted under t h e  s u r v e i l l a n c e  of Hea l th  P h y s i c s  pe r sonne l .  

The drums are f u r t h e r  scanned and v i s u a l l y  checked f o r  s t r u c t u r a l  

i n t e g r i t y ;  t h e n  t h e  s k i d  of drums i s  moved by f o r k l i f t  t o  t h e  staging 

area, Bu i ld ing  7823. T h i s  f a c i l i t y ,  a p a r t i a l l y  underground shed 

( t w o - t h i r d s  below g r a d e ) ,  i s  c u r r e n t l y  used f o r  temporary s t o r a g e  of 

CH-TRU waste b e f o r e  it is placed  i n  r e t r i e v a b l e  s t o r a g e .  From t h e  

s t a g i n g  f a c i l i t y ,  t h e  drums are later t r a n s f e r r e d  by f o r k l i f t  t o  t h e  

nearby  WEAF f o r  a s s a y  and examinat ion .  The hand l ing  of RH-TRU waste i s  

expec ted  t o  be more compl i ca t ed ,  f o r  i t  w i l l .  i n c l u d e  removal of t h e  

f r o n t  seal w a l l  of Bu i ld ing  7855 and e x c a v a t i o n  f o r  t h e  c a s k s  t h a t  are 
s t o r e d  i n  t r e n c h e s .  

3.2.3.3 P o s s i b l e  D i f f i c u l t i e s  During R e t r i e v a l  

I n  e a r l y  waste emplacement practices,  some of t h e  RH-TRU w a s L e  

c a s k s  were p laced  i n  t r e n c h e s  and covered w i t h  a 46-cm (28-in.) l a y e r  of 

c o n c r e t e .  Obvious ly ,  t h i s  waste w i l l - b e  d i f f i c u l t  t o  exhume. Casks 

s t o r e d  i n  Bui ld ing  7855, on t h e  o t h e r  hand, w i l l  be r e l a t i v e l y  easy  t o  

r e t r i e v e .  The c a s k s ,  as c o n s t r u c t e d ,  are not  Type A c o n t a i n e r s  and t h u s  

canno t  be used f o r  t r a n s p o r t i n g  waste t o  WIPP. T h e r e f o r e ,  t h e  waste 
must be repackaged i n t o  a c e r t i f i e d  RH c a n i s t e r  t o  m e e t  WIPP WAC cri- 

teria.  A modif ied  d e f e n s e  h igh - l eve l  waste (HLW) s h i p p i n g  cask  o r  

s p e c i a l l y  des igned  s h i p p i n g  c o n t a i n e r  w i l l  be used t o  t r anspor t :  t h e  RH 

c a n i s t e r  t o  WIPP. 
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Buried waste c a n  be cons ide red  t o  be permanent ly  d i s p o s e d  of  and 

u n l i k e l y  t o  be r e t r i e v e d  s i n c e  exhumation would pose a h e a l t h  r i s k  and 

would be economica l ly  unfeasFbPe. However, t h e  f i n a l  decis i -on an  the  

d i s p o s i t i o n  of t h e  bur ied  waste ( s e e  Sec t .  3.1.3) will depend on the  

resu1L.s of a r i s k  assessment  e v a l u a t i o n  t o  be made by the Remedial 

Act ion  Programn. 

3.3.4 Load i n A  Dock 
_I-._ 

The use of t.hc TKUPACT-I and o t h e r  a c c e p t a b l e  sh ipp iqg  casks  w i l l  

n eces s i t i x t e  t h e  c o n s t r u c t i o n  of a minimum load ing  E a c i l i t y  that 1s 

p r o p e r l y  equipped t o  handle  the c o n t a i n e r s  and can ensu re  t h e  secure 

l o a d i n g  of t r u c k s  f o r  t r a n s f e r  t o  WZYP. Plans  for t h e  load ing  f a c i l i t y  

have not  been f i n a l i z e d ;  however, it: i s  assumed [-hat t h e  load ing  dock 

w l l J 1  be c o n s t r u c t e d  in t h e  area of  t h e  WEAF and t h e  s t a g i n g  F a c i l i t y .  

Moreover, i t  i s  q u i t e  l i k e l y  ~ h a L  t h e  load ing  p l a t f o r m  i t s e l f  w i l l  su f -  

f i c e  f o r  O W L ;  i n  t h i s  case, no a d d i t i o n a l  f a c i l i t y  w l l  be needed. 

Assuming t h a t  t h e  t r a n s p o r t a t i o n  o p t i o n s  focus  on t r u c k  t r a n s p o r t  

i n s t e a d  of  r a i l  t r a n s p o r t ,  t h e  procedure  f o r  l o a d i n g  s ix-packs of drums 

i n t o  TRUPACT-I by on - the - semi t r a i l e r  l oad ing  wiJ 1 be used ,  s i n c e  ORNL 

does  n o t  p l an  t o  manipula te  t h e  TKUYAGT-I as t h e  o f f - t h e - t r a n s p o r t e r  

l o a d i n g  p l a t fo rm r e q u i r e .  '1 S i g n i f i c a n t  changes are p r e s e n t l y  

be ing  d i s c u s s e d  wi.th regard  t o  the s t r u c t m e  of the load ing  platfor in  

( e - g . ,  us ing  a " s l i p - s h e e t "  concep: i n s t e a d  of r o l l e r s ) ,  which w i l l  

prohabl y r e s u l t  i n  m o d i f i c a t i o n s  t o  t h e  load ing  p l a t fo rm and loading  

procedure .  F u r t h e r ,  changes t o  the d e s i g n  of TKUPAGT-I wi l l .  n e c e s s i t a t e  

r e d e s i g n  of the l o a d i n g  p la t form.  

3.2.4.1 F a c i l i t y  D e s c r i p t i o n  

A s  p r e s e n t l y  conce ived ,  no E a c i l i t y  p e r  se w i l l  be necessary .  The 

l o a d i n g  p l a t fo rm is  planned t o  be a straight-roller conveyor wi th  two 

rows of r o l l e r s  that wlLl i n t e r f a c e  vi t t i  t h e  r o l l e r  bed of t h e  TRUPACT 

and peri i i i t  manual loading  and unloading  of t h e  'L'KUPACT wi thou t  l i f t  

t r u c k s  having to  enter  the body of Lhe TRUPACT. The p o r t a b l e  conveyor ,  

a one-piece u n i t ,  would be froln 4 . 6  t o  6.1 m ( 1 5  t o  20 ft> long and 

WQtdld cosc about  $5000. It wou1.d be Loaded from t h e  s i d e  by Eorklift 
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and would no t  be equipped with a t u r n t a b l e .  A s  p r e v i o u s l y  stated, 

m o d i f i c a t i o n s  t o  this evo lv ing  need will probably r e s u l r  i n  changes t o  

b o t h  the  load ing  platform and t h e  loading procedure .  

3.2.5 A d d i t i o n a l  S to rage  

A d d i t i o n a l  s t o r a g e  space f o r  RH-TRU casks  w i l l  be necessa ry  i n  

o r d e r  t o  handle  the  waste volumes t h a t  acctimulat e duri t ig  I he p e r i d  

b e f o r e  waste is  sh ipped  t o  WIPP.  Addi r iuna l  s;lorage space  w i L l  a i s o  be 

n e c e s s a r y  for the i r r a d i a t e d  wastes that have h igh  beta-gamma readiags 

and have been placed i n  s t a i n l e s s - s t e e l - l i n e d  welLs f o r  on-si te  storage.  

Field Task Proposal /Agreements  (FTP/As)  have been prepared  f o r  the 

c o n s r r u c t i o n  of t h e s e  r e q u i r e d  f a c i l i t i e s .  

3.2.5.1 __I_- F a c i l i t y  Description 

The b u i l d i n g  to be used f o r  s t o r i n g  a d d i t i o n a l  c o n c r e t e  casks  w i l l  

be  c o n s t r u c t e d  similar to t h a t  of e x i s t i n g  Bui ld ing  7855, the 

r e t r i e v a b l e  storage € a c i l i t y  f o r  RH waste. DescrCptive m a t e r i a ?  and <i 

d i s c u s s i o n  of t h e  j u s t i f i c a t i o n  are i.ncLuded in S e c t s .  3 . 2 . 3  and 5.3, 

r e s p e c t i v e l y .  The TRU w e l l  storage a d d i t i o n  w i l l  he c o n s t r u c t e d  so as 

t o  be s i m i t a r  i n  f u n c t i o n  and d e s i g n  to  Bu i ld ings  7 8 2 7  arid 7829. A 

more-de ta i led  d e s c r i p t i o n  and the j u s t i E i c a t i o n  oE riecd nay be found i n  

S e c t s .  3 . 2 . 3  and 5 .4 ,  r e s p e c t i v e l y .  

3 . 3  SYSTEMS FOR CEKTIFPCATION 

Except; €or  t h e  u l t r a s o n i c  t h i c k n e s s  p robe ,  a11 o f  i tw  sysLems used 

f o r  c e r t i f y i n g  CH-TMJ waste are p r e s e n t l y  operat i o n a l .  T h e w  5ysLeas 

include the  NAS, SCS, RTK u n i t ,  and r eco rds  compute r i za t ion .  .4 b a r  

code r  f o r  t r a c k i n g  w i l l  complete  tlieac syslerns. YodiE ica t ions  will 

1 i k e l y  be made to some o f  t h e  systems so tha: t h e i r  trchno7n,c:y can be 

a p p l i e d  t o  KH-TRIJ waste. 

3.3.1 -I__.-- Neutron Asssny-Sy-stern - (VAS) 

Each c o n t a i n e r  w i l l  be subjected t o  nondcs: r r l c t i v e  tes:ing by ustn,q 

an NAS i n  o r d e r  i o  m m s u r e  the  a c t i v i t y  l e v e l  of i-he s t o r e d  waste and, 

consequen t ly ,  t o  determine  whether the druuls ( m i  he b u r i e d  as LL,W o r  

w i l l  he s h i p p e d  t o  VIPP.  rhis InstruinenL is c a p a h l o  O E  iieter:iiiqCng Lhe 

i s o t o p i c  content  o €  a c o n t a i n e r  both q u a l i t a t i v e l y  arid q i i a n f i t a t i v e l y .  
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3 3 1.1 Process  Descr iLt ion  1 2  --- .- .-... -- 

The NAS drum c o u n t e r ,  developed 11y t h e  L O ~  Alamos N a t i o n a l  

Labora tory  (LANL) Advanc.ed Nuclear  Technology Group, i s  an a c t i v e  and 

p a s s i v e  4-pi neut ron-de tec t ion  system, The a c t i v e  a s s a y  [ d i f f e r e n t i a l  

die-away t e c h n i q u e  (DDT)]  refers t o  i n t e r r o g a t i n g  the waste c o n t a i n e r  

with an e x t e r n a l  source  o f  n e u t r o n s ,  such as a p o r t a b l e  neut ron  genera-  

t o r  o r  an e l e c t r o n  l i n e a r  a c c e l e r a t o r .  The f a s t  (14-MeV) n e u t r o n s  pro- 

duced by t h e  neut ron  g e n e r a t o r  are t h e n  rrnoderatied by t h e  g r a p h i t e  w a l l s  

of t h e  a s s a y  chamber. The r e s u l t i n g  i n t e r r o g a t i n g  thermal  n e u t r o n s  

induce  f i s s i o n  r e a c t i o n s  i n  t h e  f i s s i l e  material conta ined  i n  t h e  waste. 

The induced r a d i o a c t i v i t y  (prompt and de layed  f i s s i o n  n e u t r o n s )  is pro- 

portional. t o  t h e  f i s s i l e  TXU c o n t e a t  (e .g . ,  235U and 239Pu).  

p a s s i v e  a s s a y  r e f e r s  t o  moni tor ing  the r a d i o a c t i v i t y  t h a t  o c c u r s  

n a t u r a l l y  i n  the  sainple ( e . g .  

atoms,  r e a c t i o n  n e u t r o n s ,  e t c . ) .  The neatron-det.ection packages c o n s i s t  

OF moderated (cadmium-shielded) and b a r e  3H p r o p o r t i o n a l  c o u n t e r s  

embedded i n  t h e  a s s a y  chamber walls. 

The 

spontaneous f i s s i o n  neut rons  from 2 5 2 ~ f  

Three neut ron  t i m e - h i s t o r i e s  ( c o u n t s  p e r  channel  v s  d e t e c t o r  dwell-  

t i m e )  are acqui red  f o r  each drum d u r i n g  t h e  NAS a c t i v e  scan.  The r a t i o  

of t h e  n e t  s h i e l d e d  t o t a l s  (background c o r r e c t e d )  t o  t h e  f lux monitor 

t o t a l s  taken  i n  t h e  same t i m e  i n t e r v a l  i s  p r o p o r t i o n a l  t o  t h e  f iss i le  

c o n t e n t  of t h e  waste contai-ner.  Nodif: i .cations t o  t h e  system have 

o c c u r r e d  s i n c e  i t s  i n s t a l l a t i o n .  P r e s e n t l y ,  a s o f t w a r e  program called 

SNEUT, w r i t t e n  by LANJ.. p e r s o n n e l ,  i s  used €or  r e p o r t i n g  pu rposes .  

3.3.1.2 Opera t ion  

Thc NAS, which is  housed i n  t h e  WEAF, has  been o p e r a t i o n a l  s i n c e  

Apr-ll  1982. P r e s e n t l y ,  75 drums of CH-'TKU was[(> are examined p e r  week; 

a l s o ,  an a d d i t € o n a l  75 drums of I,LW can be examined i n  t h i s  t i m e  frame. 

C o n t a i n e r s  Lhat do no t  m c c t  t h e  d e f i r l i t i o n  of TKIJ waste  wiEL he b u r i e d  

as LLW o n - s i t e .  Of the 2182 drums scanned s i n c e  March 1 ,  1986, 69.5% of 

them were c l a s s i f i e d  as TRU waste and 5.5% w e r e  c l a s s i f i e d  as L L W ;  m s t  

oE t h e  remaining drums are  suspec ted  t o  be TKU was tes .  
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3.3.2 Segmented Gamma Scanner (SGS) 

To assist in the classification of OKNL-drummed CH waste into TRU 

and non-TRU categories, the SGS will complement the work of the NAS by 

providing a list of the gamma-emitting isotopes contained in the waste 

drums. The present assay scheme provides for all waste drums to be 

qualitatively scanned for gamma-ray-emitting radioisotopic iden- 

tification. However, only those drums which cannot be positively iden- 

tified through the neutron measurements as having a TRU concenrration of 

less than 100 nCi/g w i l l  be quantitatively scanned. l 3  

3.3.2.1 Process Description 

The gamma-ray drum scanner used in the assay system i s  an upgraded 

Canberra segmented drum scanner, Model 22208. The computer-operated SGS 

uses a solid-state detector to passisrely scan the waste drum in three 

horizontal segments with data-collection time, as well as live-time 

determination, for each segment. The effects of vertical and radial 

inhomogeneities are reduced, respectively, by scanning individual hori- 

zontal segments along the vertical axis of the drum and by rorating t h e  

drum on a turntable at a constant speed. Each active assay scan is 

corrected for the drum's varying mass absorption coefficient. The cap- 

tured gamma-ray signatures are then compared with known energy valves 

for radioisotopic identification. Further, each segment's spectrum, 

along with a summation spectrum, is stored on floppy magnetic disks.12 

3.3.2.2 Operation 

The SGS, which is housed in the IITEAF, has been operational since 

April 1982. I t :  is  used in conjunction with the WAS t o  examine -153 

drums of waste per week, operating one shift per 5-d week. 

3.3.3 Real-Time X-Ray Inspection System 

Once the initial separation of TRU vs non-TRU waste has been made, 
it will be necessary to determine whether the individual T R U  waste 

packages meet the additional WIPP WAC criteria. A s  a part of this pro- 

cedure, X-ray examination of each of the TRU packages w i I . 1  be performed 

t o  ( 1 )  determine whether free liquids are present, (2) determine whether 

fines that: could be in excess of WIPP WAC-established acceptable levels 

are present, ( 3 )  give an outline of the contents, and ( 4 )  aid in making 

a decision as to the certifiability of the waste package. 
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3.3.3.1 Process Descr ip t ion ' '  - 

The system used f o r  c e r t i f y i n g  TRU waste i s  a 320-kV c o n s t a n t  

p o t e n t i a l  semiautomatic  , real-time X-ray exarninaiioii modii1.e. The real-  

time X-ray imagi.ng system has a c l o s e d - c i r c u i t  v ideo  d i s p l a y ,  as does  

t h e  f ~ u o ~ O S c o p i c  image gene ra t ed  by t h e  image i n t e n s i f i e s .  The system 

i s  capab le  of handl ing  a 208-L drum on i t s  r o t a t i n g  manipula tor .  

P a r t i c u l a r  a reas  of intet-2s'; i n  t h e  speciinen be ing  examirled can h e  

rtmotcily pos i t i o i i ed  t o  t h e  proper  X-ray beam/imagiing p l a i t ?  o r i e n t a t i o n ,  

e n a b l i n g  both  dynamic and s t a t i c  viewing of t h e  i t e m ,  or  p o r t i o n  o f  t h e  

4. t:ern, being examined. The v ideotaped  r ad iog raph  has  hard-copy f e a t u r e s  

and a v ideo  c h a r a c t e r  g e n e r a t o r  t o  type  opera ior -noted  o b s e r v a t i o n s  on to  

T h e  v i d e o  moni tor  w i th  keyboard e n t r y ,  as well as conti.nuous d a t a  and 

t h e  g e n e r a t i o n .  X-ray and r a d i a t i o n  p r o t e c t i o n  are provided.  

3.3.3.2 Opera t i  on 

The r a d i o g r a p h i c  examinat ion s t a t i o n  har~.dles -50 d r u ~  p e r  wec_!c. 

The  u n i t  o p e r a t e s  each day of t he  5-d work week. To d a t e ,  55% of t h e  

s t o r e d  CH-TRU waste packages have passed t h i s  i n s p e c t i o n .  Of t h e  45% 

t h a t  have been i n i t i a l - l y  r e j e c t e d ,  -12% c o n t a i n  HEPA f i l t e r s .  The  f a t e  

of t h e s e  re jects  c o n t a i n i n g  HEPA f i l t e r s  is uncertairl atid r~~us: be 

r e so lved  by t h e  WIPP Waste Acceptance C r i t e r i n  Compliance Cormittee 

(WACCC). The o t h e r  u u c e r t i f i a b l e  drums w i l l  be ri?tai.qed on-site f o r  

repackaging  ( p o s s i b l y  a t  Lhe IJIIPP) o r ,  if packaged after 3u ly  1984, will 

be r e t u r n e d  t o  t h e i r  g e n e r a t o r  f o r  r ep rocess ing .  

3.3.4 C o m p u t e r i K  Record Keeping 

The volume of waste  c u r r e n t l y  be ing  s t o r e d  on - s i t e  i s  rerorded i n  

several. d a t a  bases  a t  DOE Headquar le rs ,  ORNI,, and o t h e r  national Labora- 

t o r i e s .  A s  waste passes through the  WEAF and is scanned ,  x-rayed, rnorzi- 

t o r e d ,  and p o s s i b l y  overpacked,  i t  w i l l  be necessa ry  L o  iipdate t h e  d a t a  

b a s e s  and perhaps create new c ) iwc ; .  'i'he e f f i c i e n c y  of  he certification 

oE TRU waste f o r  WIPP depends g r e a t l y  on compute r i za t ion  of d a t a .  A l l  

t h e  systeiris planned f o r  waser c r r t i F i c a t i o n  ( N A S ,  SGS, and KTK) have 

computer i n t e r f a c i n g .  
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The NAS has had cont inuous  computer s o f t w a r e  upda te s  d u r i n g  t h e  

r e p o r t i n g  pe r iod .  The l a t e s t :  NAS system s o f t w a r e  v e r s i o n  is c a l l e d  

SNEUT, a LANL-personnel-deveioped program. A LeCroy 3500 sys tem is used 

f o r  d a t a  a c q u i s i t i o n  and a n a l y s i s .  The time h i s t o r i e s  from t h e  main 

d e t e c t o r  packages and t h e  f l u x  moniror are recorJed  on tnagnatic ai.;- 
kettes for a r c h i v a l  s t o r a g e .  

The SGS i s  ope ra t ed  by a Los 41ainos/ORNL gamma-ray scanner  prograin- 

For s i m p l i c i t y  i n  d a t a  hand l ing  and computer s o f t w a r e  c o m p a t i b i l i t y ,  i t  

was decided  t o  p rocess  t h e  gamma-ray d a t a  through Lhe LeCroy 3500 

multichannel a n a l y z e r  sys tem,  thereby r e s u l t i n g  I n  a single data  

a c q u i s i t i o n  and a n a l y s l s  system for  bo th  t h e  neu t ron  and the gamma-ray 

assay measurements. A second LeCroy 3500 a n a l y z e r  has  r e c e n t l y  been 

added t o  t h e  a s s a y  procedure  f o r  even more v e r s a t i l i t y  and c a p a c i r y .  

Also, a new computer peak-search program has been in t roduced  w h i c h  iden- 

t i f i e s  photon ene rgy  peaks and c o r r e l a t e s  each  w i t h  i t s  parent 

radionucl . ide.  Res ides  p rov id ing  hard c o p i e s ,  t h e  d a t a  s p e c t r a  are 

s t o r e d  on f l o p p y  magnet i c  d i s k s .  

The RTR module produces v ideotaped  r ad iog raphs  wi th  hard-copy 

f e a t u r e s ,  has a v ideo  e h a r a c l e r  generat or t o  type opera tor -noted  obser- 

v a t i o n s  on to  the v ideo  monitor  w i th  keyboard e n t r y ,  and provi.-les con- 

t i n u o u s  d a t a  and t i m e  g e n e r a t i o n .  Zits d a t 3  a n a l y s i s  and s t o r a g e  are 

a l so  t i e d  i n  wi:h t h e  o t h e r  '#dF o p e r a t i o n s .  

The computer-generated dat a and a n a l y t i c a l  r e s u l t s  f rorn WEAL: w i l l  

he c o n t i n o u s l y  i n t e r f a c e d  wi th  t h e  o v e r a l l  d a t a  management sysLern of 

OWL.  Xaprovemenr s ,  modi f icat i o n s ,  and kipdat es  are  expect ed t o  occur  

throughout  t h e  ce r t i f l ca t  ion  per iod .  

3.3.5 Bar Coding - 
ORNL has a color-code system as w e l l  as a bar-code l a b e l i n g  system 

f o r  i ts  c=H waste. However, t o  meet the  VIVI-' MAC criteria, s t a n d a r d i z e d  

bar-code labels w i l l  be r e q u i r e d  on each drum and box s h i p p e d  t o  WLPP, 

i n  a d d i t i o n  to OKNL's i n t e r n a l  systems.  These Labels will be u s e d  bo th  

Eor i d e n t i f i c a t i o n  and € o r  t r ack ing  purposes .  
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3.3.5.1 P rocess  D e s c r i p t i o n  

The package ' s  bar-code l a b e l  s h a l l  match t h e  s p e c i f i c a t i o n s  of 

Data Package Format f o r  C e r t i f i e d  Transu ran ic  Waste f o r  t h e  Waste 

I s o l a t i o n  - P i l o t  Plant: ( W : W P - D O E - ~ ~ ~ ) . ~ ~  

a l l  NG CM-TRU drums arid w i l l  be a f f i x e d  t o  s t o r e d  CH-TRU drums as soon 

as p r a c t i c a l  ( i - e . ,  as t h e  drums are r e t r i e v e d  f o r  f u r t h e r  a s s a y  and/or  

repackaging  a c t i v i t y ) .  OKNT, procedurcrs c r i r r r n t l y  c a l l  € o r  the  placement 

of bar-code l a b e l s  on a g iven  empty CH-TRU drum as part of t h e  accep- 

t a n c e  of Lhat drum and P P ~ O K  t o  i t s  t r a n s f e r  t o  t h e  waste g e n e r a t o r  f o r  

f i l l i n g .  The new 1.abels w i l l  a l s o  be placed on c!ach e x i s t i n g  drum as 

t h e  nex t  requi rement  f o r  hand l ing  t h a t  drum. 711 a l l  cases, t h e  l a b e l s  

wi .11 be i n  place p r i o r  t o  shipment of any drum t o  WIPP.16 

_.-._ .- --.- I-.- 

These l a b e l s  w i l l  be used on 

In a d d i t i o n ,  ORNL w i l l  p rocu re  equipment,  as necessa ry ,  f o r  ut- i -  

l i z i n g  t h e  b a r  codes f o r  i n t e r n a l  t r a c k i n g  purposes .  Spec i€ i . ca l ly ,  ORNL 

i s  c u r r e n t l y  proceeding  w L t h  procurement of a more acc~urate system €or  
waste drum neut ron  and gamma exteriial. supface--dsae-rat .e measurement 

which w i l l  i n c l u d e  t h e  c a p a b i l i t y  f o r  reading  the  s t a n d a r d  bar  codes. 

T h i s  system w i l l  be t h e  i n i t i a l  p o i n t  of e n t r y  int-o t h e  

assay/examinnt ion  procedure f o r  ORNL waste drums and w i l l  c o n t a i n  

( 1)  neut-ron and gaiiuna d e t e c t o r s  f o r  measuring e x t e r n a l  s u r f a c e  

r a d i a t i o n ,  ( 2 )  a load  c e l l  f o r  o b t a i n i n g  t h e  mass o f  t h e  drum, ( 3 )  a 

bar-code reader  f o r  logg ing  t.he drum i n t o  t h e  WEAF, and ( 4 )  a rnicrocorn- 

p u t e r  f o r  d a t a  a c q u i s i t i o n  and c o n t r o l  e The drum i d e n t i f i c a t i o n  

o b t a i n e d  v i a  t h e  bar-code r e a d e r  w i l l .  t h e n  be used t o  t r a c k  t i le drum 

t.hroiigh t h e  remainder  of t h e  assay/exarn ina t ion  s t e p s  i n  t h e  WEAF and 

i n t o  inter i in  s t o r a g e .  

3.4 COST ESTIMATES 

Cost estimates f o r  the irnplernenLation of thr WOP h a v e  becia made; 

however, t h e y  d o  not i nc lude  t h e  purchase of t h e  NAS o r  SGS or t h e  

expense  of upgrading :he WkAF s i n c e  t h e s e  c o s t s  have a l r e a d y  been 

absorbed .  The to ta l .  estimate f o r  implementat ion of :he: TIJoP i s  
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$166 m i l l i o n .  (See  Sec t .  5 f o r  d e t a i l s  of  the c0st.s f o r  t h e  major TRU 

waste management a c t i v i t i e s  planned and o f  t h e  c o s t s  f o r  t h e  

f a c i l i t i e s . )  

4 .  STRATEGIES AND SCHEDULES 

The s t r a t e g i e s  and s c h e d u l e s  f o r  r e t r i e v a l  and eer: i f i c a r i o n  o f  NG 

and s t o r e d  TRU waste at ORNL are based on the  Long-Range ---- blaster Plan f--.--- f o r  

Defense T r a n s u r a n i c  Waste Management. The strat-egies used t ake  advan- 

t a g e  of e x i s t i n g  f a c i l i t i e s  and o p e r a t i o n s ,  as well as a d d i t i o n a l  tech- 

nology f o r  c e r t i f i c a t i o n  and t r a n s p o r t a t i o n  of  T R U  waste t o  WIPP. The 

s t r a t e g i e s  t o  be used i n  the implementa t ion  of t h e  IWOP are r e l a t i v e l y  

simple f o r  CH-TKU waste bur w i l l  r e q u i r e  add i t iona l .  f a c i l t t i e s  f o r  

accommodating the RH-TRU waste. An overview of t h e  s t r a t e g i e s  and 

o p t i o n s  for the TRU waste a t  ORNL is  p resen ted  i n  F igs .  4.1 (CH), 

4.2 ( s t o r e d  RH), 4 . 3  (NG RH), 4 . 4  (RH s l u d g e ) ,  4 . 5  ( b u r i e d ) ,  and 

4 . 6  (CEUSP). ORNL's p r e f e r r e d  cour se  of a c t t o n  for i t s  wastes I s  shown 

by the boldfaced  arrows. 

4 . 1  STRATEGY FOR CH-TRU WASTE 

The CH-TKU waste at ORNL has  been ,  and Ls beirig,  c o l l e c t e d  i n  208-2. 

s t a i n l e s s  s leel  drums and s to red  r e t r i e v a b l y .  The approach w i l l  be t o  

r e t r i e v e ,  x-ray,  s u b j e c t  to  t h e  NAS and t h e  SGS, and d i r e c t l y  c e r t i E y  as 

much of t h i s  waste as p o s s i b l e  €or shipment Lo W I P P  a f L e r  a l l  doctimen- 

t a t i o n ,  l a b e l i n g ,  and ident  i f i c a t  i o n  have been completed.  

A l l  The c u r r e n t l y  gene ra t ed  and sLored CH waste driiius on hand have 

been examined i n  Bui ld iqg  7824 by both  pulsed-neu: ron t r l t  errtigat ion atid 

pass ive-neut ron  measurements and the  SGS. A 1  1 s t o r e d  CH-TRU druiis will 

be  examined v i a  t h e  RTR by Janua ry  1988. S ince  a l l  i ron-walled drums, 

114-L drums, and drums >5 y e a r s  o ld  are expec ted  t o  be overpacked,  

examina t ion  OF t h e  c o n t a i n e r s  f o r  w a l l  i n t e g r i t y  by a n  ultrasorilc 

t h i c k n e s s  probe i s  cons ide red  unnecessary .  Drums tha t  are Eound t o  he 

i n  noncompliance a f t e r  the RTR i n s p e c t i o n  w i l l  be r e t u r n e d  t n  the 

g e n e r a t o r  f o r  repackaging  i f  t h e y  were packaged a f t e r  J u l y  1884. 
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ORNL D W G  8 6 - 6 7 8 R  

STORED NG WASTE 

.... ._ ........ 
.................... 

.......... 

/OR DISPOSAL TO GENERATOR 

Fig. 4 . 1 .  Strategy flowcharr f o r  CH-TRLJ waste. 
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OANL DWG 86-677n2 

Fig. 4.2.  S t r a t e g y  flowchart f o r  s tored RH-TRU waste. 
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L. .......... 1 

F-Lg. 4.3.  Strategy flowchart  f o r  newly generated Ktl--’;CRU waste. 
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ORNL DWG 86-679 

SLUDGE 

t * SOLIDIFY A S  LLW NO 
I ~ 

Fig. 4 . 4 .  Stra tegy  flowchart for Melton Valley and G u n i t e  t a n k  sludge. 
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ORNL DWG 86-682R 

CEUSP 
AND UO,-CONTAINING CANS 

ON-SITE STORAGE 

OVERPACK 

Fig. 4 . 6 .  S t r a t e g y  flowchart for canned TRU waste. 



44 

Otherwise,  u n c e s t i f i a b l e  drums W L l l  be s e n t  t o  t h e  proposed WWPP f o r  

repackaging.  After repackaging ,  i t  is  l i k e l y  t h a t  o n l y  a s m a l l  number 

of drums will f a i l  t o  meet t h e  WIPP WAC c r i t e r i a .  

Assay O €  a l l  s t o r e d  CH-TRU drums ~L1l be completed at t h e  WEAF by 

June 1988. Approximately 70% of t h e s e  drums have been c l a s s i f i e d  as 

CH-TRU. The m a j o r i t y  of t h e  drums Chat have not  been Conclus ive ly  

l a b e l e d  LLW or CH-'FRU art? expected t o  be c l a s s i f i e d  as CH-TKU a f t e r  

a d d i t i o n a l  a n a l y s i s .  The accuracy  of t h e s e  a s s a y s  will be deterrained by 

v a l i d a t i n g  t h e  a s s a y  sysLem with prepared  drums of kriown i s o t o p i c  con- 

t e n t .  

Shipment of c e r t i f i e d ,  NG CH waste t o  WIPP w i l l  begin i n  October 

1988, and work-off of a l l  s t o r e d / r e t r i e v e d  CH waste i s  p r e s e n t l y  

scheduled  t o  be completed by October 2001. The CH-TRU waste cer-  

t i  Eicatioin f o r  work-of f i s  proceeding well , and no d e l a y s  i n  s c h e d u l i n g  

o r  complet ion are a n t i c i p a t e d .  Tablc  4 , l  presents  ORNL's m i l e s t o n e s  f o r  

s t o r e d  and NG CH waste. A s c h e d u l e  f o r  t h e  work-off of CH-TRU i s  pre- 

s e n t e d  i n  Table  4.2;  t h e  assumprions used as t h e  b a s i s  f o r  compil ing t h e  

s c h e d u l e s  are g i v e n  i n  Sect. 4.1.1. F l u c t u a t i o n s  i n  shipments  p e s  y e a r  

r e f l e c t  schedul ing  c o n s t r a i n t s  ( e l i m i n a t i o n  of a waste s t r e a m ) .  The 

s c h e d u l e  cor responds  t o  Tab les  T5, T6,  T12, and T133 of QRNL's sub- 

miSsPQn to  t h e  1985 I D B  annual  i n v e n t o r y  r e p o r t e 4  

4.1.1 Assumptions f o r  CH Waste Work-Off 

The assumptions t h a t  were made t o  p r e p a r e  Table  4.2 are  as f o l l o w s :  

T o t a l  CH-TRU waste t o  be worked o f f :  

Work-off per iod:  26 y e a r s  (198% to 2013) 

Waste t o  be worked o f f  s t a r t i n g  i n  1989: 

1719 m3 

1701 m3 

1701/25 = 68 m3/year of CH t o  be worked o f f  

NG CH-TRU i s  assumed t o  be produced a t  t h e  race of 28 rn3/year €or 
c o n s i s t e n c y  w i t h  prev ious  documents; however, t h e  g e n e r a t i o n  rate is 

c u r r e n t l y  observed t o  be c l o s e r  t o  2 1  m3, or 100 drums, per  year .  
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Table 4 . 1 .  ORNL work-off milestones for CH inventory 

Miles tone Scheduled date 

WACCCa audit of ORNL certification activities 

Issue ORNL drum assay final report 

Modify certification plan and procedures for stored waste 

Final WACCC approval 

Assay drums of CH stored waste 

Procure/install NDE equipment (RTR) 

Develop Action Description Memorandum for 
shipping waste to WIPP 

Begin generating certifiable waste 

Finalize NEPA documentation 

Develop site plan (IWOP) for CH processing 

Complete examination of stored waste 

Construct CH loading platform 

Begin certification of directly certifiable waste 

Begin shipping stored CH waste to WIPP 

S h i p  new CH waste directly to WIPP 

Complete shipping of stored CH waste to WIPP 

5/85 

9/85 

101’85 

10/85 

10185 

10185 

10/85 

1 /86 

9/86 

9/86 

3/87 

10188 

10/88 

10188 

10188 

10/13 

aWaste Acceptance Criteria Compliance Committee 



Table 4.2. CH-TRU waste tnvenrory 

(Values g i v e n  in cubic meters) 

Beg inning NGWa NGW Shipped Yearly Retrieved Ending NGW boxed NWG drum Shipment 
by year work-of f Year volume boxed d r urnmed to WIPP work-off cumulative volume work-off 

1987 
1968 
1989 
1990 
199: 
1992 
1993 
1994 
1995 
1995 
1997 
1498 
1999 
2500 
2001 
2002 
2003 
2004 
2005 
2005 
2007 
20G8 
2009 
2019 
20: 1 
20!2 
2013 
20 i4  
2015 

53Zb 
576 
602.7 
582.9 
563. I 
543.3 
523.5 
503.7 
476.8 
457 
439.6 
404.1 
345.6 
293.1 
237.6 
217.2 
196.8 
176.4 
I56  
135.6 
115.2 

94.6 
74.4 
54 
33.6 
13.2 
-3.2 

16 
32 
48 
64 
80 
96 

112 
128 
144 
150 
176 
192 
208 
224 
240 
255 
272 
228 
304 
320 
336 
352 
365 
384 
400 
41 6 
432 

28 
56 

112 
140 
168 
196 
224 
252 
285 
308 
336 
364 
392 
420 
446 
476 
504 
552 
560 
588 
616 
644 
672 
700 
726 
752 

a4 

0 
17.9 

145.5 
209.3 
273.1 
336.9 
407.8 
b91.6 
533 
612.5 
712 
811.5 
811.5 
975.4 

1,039.8 
1,104.2 
1,168.6 
1 ,233  
1,297.4 
1,361.6 
1,426.2 
1 490.6 
1,555 
1,619.4 
1,679.8 
i ,715 .9  

81.7 

0 
3 

Total 

0 
9.8 

56.3 
56.3 
56.3 
56.3 
56.3 
63.4 
56.3 
14.8 
26.5 
26.5 
26.5 
26.5 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
i) 
0 
0 
0 

531.8 

0 
9.8 

66.1 
122.4 

235 
291.3 
354.7 
41 1 
425.8 
452.3 
475.8 
505.3 
531.8 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

17a.7 

576 
602. I 
577.1 
522. i 
527.1 
502.1 
477.1 
452.1 
427. I 
402.1 
377.1 
352.1 
327.1 
302.1 
277.1 
252.1 
227.1 
202. I 
177.: 
152. I 
127.1 
102.1 

77.1 
52.1 
27.1 

2.1 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
8 

28 
28 

28 
28 
18 
23 
28 
26 
28 
26 
28 
26 
26 
24 

8 
0 
0 

432 

28 

0 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 

46.6 
45 
45 
45 
45 
36.4 
36.4 
36.4 
36.4 
36.4 
36.4 
36.4 
36.4 
36.4 
36.4 
36.4 
36.4 
28. i 
il 
0 

751.5 

0 
17.3 
63.8 
63.8 
63.5 
63.8 
63.8 
70.9 
63.8  
61.4 
79.5 
99.5 
99.5 
99.5 
64.4 
64.4 
64.4 
64.4 
64.4 
64.4 
64.4 
64.4 
64.4 
64.4 
64.4 
60.4 
36.1 

-P 
g\ 

1,715.3 

aNGW = newly generated waste. 
bpre-1986 volume. 
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4.1.1-1 Boxed Waste 
The assumptions 

e 

e 

0 

0 

* 
* 
0 

0 

0 

* 

O r i g i n a l  boxes : 

T o t a l  volume of 

t h a t  were made f o r  boxed waste are as fo l lows :  

60% f u l l  and 50% compaction 

boxed waste: 541 m3 

Shipping TRUPACT w i l l  ho ld  s i x  TRUPACT I1 e f f i c i e n c y  boxes 

T o t a l  shipments  f o r  boxes: 124/6 = 21 t r i p s  r equ i r ed  

S to red  boxes will be sh ipped  f i r s t ;  3 l o a d s / y e a r  

106 m3 t o  be worked o f f  a t  26 n3 /yea r  

Stored-box shipment beg ins  i n  1997 and ends i n  2000 
Work-off of NG boxed waste begins  i n  1997 and ends  i n  2013 

50% compaction i n t o  TRUPACT 11 boxes 

435 tu3 t o  be worked off 

4.1.1.2 Drummed Waste 

The assumpt ions  t h a t  were made f o r  drummed waste are as fo l lows :  

I, Pre-1986 s t o r e d  waste worked o f f  by 1997 ( exc lud ing  boxed waste) 
0 Drummed waste t o t a l  for work-off: 1178 m3 

4.2 STRATEGY FOR RH-TRU WASTE 

Through December 31, 1986, ORNL had 1280 m3 of RH-TRU waste i n  

r e t r i e v a b l e  s t o r a g e ,  w i t h  t h e  i n c l u s i o n  of 946 m3 of s l u d g e s  t h a t  were 

r e c e n t l y  c l a s s i f i e d  as RH-TRU. The f u t u r e  g e n e r a t i o n  rate f o r  Rw waste 

is es t ima ted  at 10 m3/year. With the  e x c e p t i o n  of t h e  s l u d g e s ,  most RH 

w a s t e  has been ( and  i s  be ing)  c o l l e c t e d  i n  c o n c r e t e  casks .  There are 
p r e s e n t l y  349 c a s k s ,  90 of which a r e  r e t r i e v a b l y  bu r i ed  under a small 

cove r  of c o n c r e t e .  

The RH casks  are not c e r t i f i a b l e  as is, nor are t hey  Type A con- 

t a i n e r s .  These c o n t a i n e r s  of waste w i l l  be r e t r i e v e d ,  repackaged,  and 

scanned in ORNL's WHPP t o  de te rmine  whether t h e  waste con ta ined  i n s i d e  

t h e  casks is t h e  C e r t i f i a b l e  RH-TRU type  o r  has  decayed t o  a lesser 
c a t e g o r y .  The q u a n t i t y  of r a d i o n u c l i d e s  i n  t h e  c o n t a i n e r s  may a l low 

some of t h e  material t o  be repackaged and d isposed  of o n - s i t e  as LLW. 
The r e t r i e v a l  of RH-TRU waste for c e r t i f i c a t i o n  and shipment to a pro- 

c e s s i n g  s i t e  or t o  WIPP is scheduled  t o  begin i n  October 1995 (see 
Table  4 . 3  f o r  ORNL m i l e s t o n e s ) .  
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Table 4 . 3 .  ORNE work-off m i l e s t o n e s  f o r  .H-TRU i n v e n t o r y  

M i  1 e s t  one Scheduled d a t e  
.- 

Complete f i n a l  i nven to ry  work-o€€ plan 9 186 

Per fom UN waste gas g e n e r a t i o n  studies 

Complete NEPA a n a l y s i s  

Begin g e n e r a t i n g  c e r t i f i a b l e  new RLZ waste 

Complete NDA/NDE f i e l d  demonst ra t ton  

Compl-etf shipment of RH demonst ra t lon  waste  t o  WIPP 

Develop a d d i t i o n a l  storage c a p a c i t y  

Design and c o n s t r u c t  

Begin r e t r i e v a l  of s to red /  n o t - p r e c e r t i f i e d  KH waste  

Begin c e r t i f y i n g  s t o r e d  RH waste  

Begin sh ipp ing  s t o r e d / r e t s i e v e d  RII waste  t o  WIPP 

Complete r e t r i e v a l .  and p rocess ing  0 s t o r e d  waste 

Complete sh ipp ing  s t o r e d  RH waste t o  WEPP 

101 86-1 O/  89 

9/87 

1/87 

10188 

1/89 

10/90 

10/91-10/94 

10/95 

10/95 

1/96 

10/13 

10/ 13 
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The s l u d g e s  of t h e  Guni te  s t o r a g e  t a n k s ,  t h e  e v a p o r a t o r  t a n k ,  and 

t h e  MVSTs w i l l  p robably  be s l u i c e d  out  and f i x e d  i n  208-L drums f o r  

d i s p o s a l  at t h e  WIPP. M o d i f i c a t i o n s  w i l l  l i k e l y  be made t o  t h e  WHPP 

d e s i g n  so t h a t  t h e s e  s l u d g e s  can be processed .  No d e f i n i t e  immobiliza- 

t i o n  t echn ique  has  been chosen t o  f i x  t h e  s l u d g e s ,  no r  has a method to 

remove them from t h e  t a n k s  been d e f i n i t e l y  s e l e c t e d .  S t u d i e s  t h a t  

a d d r e s s  t h e s e  u n c e r t a i n t i e s  are c u r r e n t l y  i n  p r o g r e s s .  

C e r t i f i c a t i o n  of NG RH waste forms ( b u t  n o t  t h e  c o n t a i n e r )  began i n  

Janua ry  1987. High-neutron-level  coun t s  w i l l  l i k e l y  p reven t  immediate 

shipment  of t h e  wastes, t h u s  n e c e s s i t a t i n g  i n t e r i m  s t o r a g e  t o  a l l o w  f o r  

252Cf decay.  

d u r a t i o n .  l7 

r e a s o n ,  ORNL h a s  no NG RH waste scheduled  f o r  shipment ,  

T h i s  s t o r a g e  pe r iod  w i l l  p robab ly  be of 5 t o  10 y e a r s '  

Hence, s t o r e d  RH waste w i l l  be worked o f f  f i r s t ;  f o r  t h i s  

A l t e r n a t i v e s  f o r  t h e  d i s p o s i t i o n  of r e t r i e v a b l y  s t o r e d  RH-TRU waste 

and NG RH-TRU w a s t e  are p r e s e n t l y  under  c o n s i d e r a t i o n .  The s t r a t e g y  for 

t h e  s t o r e d  waste is t o  c o n s t r u c t  a new f a c i l i t y  t o  p r o c e s s ,  repackage  i n  

c a n i s t e r s ,  and c e r t i f y  t h e  package f o r  shipment t o  WIPP. Local d i s p o s a l  

of t h e  waste u s i n g  GCD is  not p r e s e n t l y  cons ide red  a f e a s i b l e  a l t e r n a -  

t i v e  f o r  t h i s  s t o r e d  waste. Opt ions  f o r  t h e  NG RH-TRU waste i n c l u d e  

( 1 )  l o a d i n g  t h e  waste d i r e c t l y  i n t o  208-L drums t h a t  w i l l  be s t o r e d  

i n s i d e  t h e  c o n c r e t e  c a s k s  o r  s h i e l d e d  in some o t h e r  way until t hey  can 

be p laced  i n t o  t h e  RH canisters and c e r t i f i e d  f o r  shipment t o  WIPP o r  

(2 )  p l a c i n g  t h e  waste i n  c a n i s t e r s  a t  i n t e r i m  s t o r a g e  f a c i l i t i e s  f o r  

a l p h a  decay b e f o r e  f i n a l  d i s p o s a l .  

Cur ren t  s t u d t e s  be ing  unde r t aken  in s u p p o r t  of ORNL's RH-TRU waste 

program i n c l u d e  ( 1 )  an RH NDA/NDE f i e l d  demons t r a t ion ,  ( 2 )  reduced-waste- 

g e n e r a t i o n  s t u d i e s ,  ( 3 )  s to red -was te  c e r t i f i c a t i o n  p l an  development ,  

( 4 )  'RH waste gas  g e n e r a t i o n  s t u d i e s ,  ( 5 )  RH c a n i s t e r  l o a d i n g  s t u d i e s ,  

( 6 )  buried-waste  s t u d i e s ,  and ( 7 )  RH s t r a t e g y  implementa t ion .  The g o a l  

ts t o  p r e p a r e ,  package,  c e r t i f y ,  and t r a n s p o r t  a drum of waste t o  WIPP 

by Janua ry  1989. Also, a f e a s i b i l i t y  s t u d y  a n  t h e  v i t r i f i c a t i o n  of t h e  

RH-TRU s l u d g e s  is be ing  p repa red .  These and o t h e r  s t u d i e s  should  

c o n t r i b u t e  g r e a t l y  t o  t h e  RH-TRU work-off e f f o r t s  and could  g i v e  new 

d i r e c t i o n  and a l t e r n a t i v e s  to ORNL's c u r r e n t  RH-TRU waste program. 



Table  4.4 p r 2 s e n t s  a schedu le  f o r  t h e  work-off of RH-TRU was te ,  In  

t h i s  s c h e d u l e ,  it is assumed t h a t  t h e  W P P  dl1 be o p e r a t i o n a l  i n  1996 

and t h a t  t h e  work-off rate i s  85 rn3/year. 

w i t h  e n t r i e s  of Tables  T5, T6, T12, and T133 t o  t h e  1985 I D B  annua l  

inventory  r e p o r t  .4 

schedu le  are p resen ted  i n  Sec t .  4.2.1. 

4.2.1 Assumptions f o r  Rzi Waste Work-Off 

The schedu le  i s  c o n s i s t e n t  

Other assumptions p e r t i n e n t  t o  c o n s t r u c t i o n  of t h e  

----I- ~ 

I f  W P P  c o n s t r u c t i o n  proceeds on s c h e d u l e ,  18 y e a r s  ( Janua ry  1996 

t o  October 2013) w i l l  be a v a i l a b l e  f o r  the RH work-off e f f o r t  (see Sec t .  

2.4 f o r  a d d i t i o n a l  i n fo rma t ion )  The assumptions can be summarized as 

f o l l o w s :  

C a n i s t e r  load:  three 2 0 8 4 ,  drums 

Volume of c a n i s t e r :  

Packing e f f i c i e n c y  of a c a n i s t e r :  0.674 

Only one c a n i s t e r  w i l l  be loaded  per  sh ipp ing  cask  

3 X 55 x 0.003785 = 0.6245 m 3  

50% volume r e a u c t i o n  

T o t a l  ac tua l  waste t o  be worked o f f :  1532 m 3  

Year ly  work-off: 

1532 m3 of RH/l.8 years = 85 m3/year 

C a n i s t e r s  r equ i r ed  t o  be worked o f f  ( 2 4 6 3  t o t a l ) :  

[314 (4.5-111. and &in . )  ca sks  X 62 buckc t s / cask  3- 

35 (12-in.)  casks  X 21  b u c k e t s l c a s k ]  x c a n i s t e r 1 1 8  buckets  X 

50X volume r e d u c t i o n  = 561 c a n i s t e r s  

946 m3 s ludge  X c a n i s t e r l 0 . 6 2 4 6  in3 =: 1514 c a n i s t e r s  

402 CEUSP cans X c a n i s t e r 1 5 2  cans = 8 c a n i s t e r s  

220 6-in. NG casks  (48  remaining)  x 50% r e q u i r e s  379 c a n t s t e r s  

T r i p s  per  year r e q u i r e d  f o r  RH work-off: 

24631’18 = 137 c a n i s t e r s  o r  ‘ c r ip s /yea r  

Shipping casks  r e q u i r e d  f o r  work-of f : 

Assuming a 360-d year  and a 6-d turnarovrntl f o r  s h i p p i n g ,  

36016 = 60 t r i p s  per  y e a r  per c a n i s t e r  p o s s i b l e  

Elenice, f o r  137 t r i p s j y e a r  work-off: 

137/60 = roughly t h r e e  sh ipp ing  casks  r e q u i r e d  f o r  NI1 work-off .  
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Table 4.4. RH-TRU waste inventory  work-off 

(Values g i v e n  i n  cubic meters)  

Pre-1987 Drummed NG Total Shipped Work o f f  
Year s t o r e d  sludge casks s t o r e d a  to WIPP Sludge NG casks 

1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 
2001 
2002 
2003 
2004 
2005 
2006 
2007 
2008 
2009 
2010 
201 1 
2012 
2013 

T o t a l  

326 
326 
326 
326 
326 
326 
326 
326 
326 
326 
24 1 
156 
71 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

189 
378 
567 
756 
94 6 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
10 
20 
30 
40 
50 
60 
70 
80 
90 

100 
110 
120 
130 
140 
150 
160 
170 

190 
200 
210 
220 
230 
240 
250 
260 
268 

180 

326 
336 
346 
3 56 
366 
376 
386 
396 
40 6 
416 
256 
266 
191 
130 
140 
150 
160 
170 
180 
190 
20 0 
210 
220 
230 
237 
162 
87 
42  

0 
0 
0 
0 
1 
1 
0 
0 
0 
0 
85 
85 
85 
85 
85 
85 
85 
85 
85 
85 
85 
85 
85 
85 
85 
85 
85 
45 

1492 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

14 
85 
85 
85 
85 
85 
85 
85 
85 

85 
82  
0 
0 
0 

946 

a5 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
3 

85 
85 
5 5  

228 

aNumbers i n  t h i s  column r e f l e c t  t h e  y s s i b i l i t y  of the neut ron  level of t h e  NG 
waste being h igh  and r e q u i r i n g  t i m e  f o r  
2009 may remain o n - s i t e  u n l e s s  some o t h e r  o p t i o n  such as shielding i s  employed. Thus, 
-50 m3 of RH w a s t e  may be stored on-si te .  

2Cf decay. Hence, waste genera ted  a f te r  
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4 e 2.1.1 AssumpLions for Stored  Waste 

The assumptions used for s t o r e d  waste are as f o l l o w s :  

For  pre-1987 wastes, >10 y e a r s  will be al lowed f o r  252Cf decay.  

Work-off begirls I n  1996 a t  an 85-rn3/year work-off rate.  

0 

@ 

@ Work-off ends i n  1999. 

The assumptions used f o r  s l u d g e  are as fo l lows :  

9 A l l  s l udge  removed is  '1'RU. 

Five  y e a r s  w i l l  be requi.red co remove s ludge  from t anks ,  

0 Sludge will be comple te ly  drummed i n  t h e  yea r  2000. 

8 Vork-off of s ludge  hegiras i n  1999 and is  completed i n  2010. 

4.2.1.3 ___ Assumptions f o r  NG Casks .-._.- 

The assumpt ions  lmed for NC casks are as fo l lows :  

@ Casks s d l L  not be worked o f f  u n t i l  s ludge  work-off is completed.  

8 Cask work-off begiqs  i n  2010 and ends i n  2013. 

4 . 3  TRANSPORTATION STRATEGLKS 

T r a n s p o r L a t i o n  from ORNL t o  WIPP w i l l  be by common car r ie r  over 

pcibl ic  highways i n  accordance w i t h  t h e  U.S. Department of T r a n s p o r t  a t  i o n  

(DOT) and o t h e r  f e d e r a l  s t a t e ,  and l o c a l  r egu la r  i o n s .  It is recognized  

t h a t  t h e s e  r e g u l a t i o n s  are s u b j e c t  t o  changpp and s t r a t e g i e s  w i l l  have 

t o  change t o  meet therm. S u p p o r t i v e  i n v e s t i g a t i o n s  i n t o  the. d e s i g n  of an 

RH t r a n s p o r t a t i o n  s y s t e m  are schediuled t o  be completed by December 1986 

and should  h e l p  d e t a i l  O R N L ' s  t r a n s p o r t a t i o n  s t r a t e g y .  

TransporLation and shipment w i l l  f u r t h e r  i nvo lve  t h e  a l l o c a t i o n  of 

hold ing  areas and c o n s t r u c t i o n  of a l oad ing  p l a t fo rm f o r  l o a d i n g  s ix-  

packs of drums i n t o  t he  TRUPACT ( s e e  Sec t .  3 . 2 . 4 ) .  

Scoping s t u d i e s  have been t indertakcn t o  de te rmine  the e f t e c t i v e n e s s  

of modifying the de fense  H L W  s h i p p i n g  cask  €or iranspore ing ORNL KH-TRU 

waste t o  WIPP. These c a l c u l a t i o n s  were made f o r  s h i e l d i n g  w i t h  s t e e l ,  
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b o r a t e d  po lye thy lene ,  and l i m o n i t e  c o n c r e t e  t o  addres s  t h e  r e s t r i c t i v e  

p roposa l  of l i m i t i n g  t h e  neu t ron  dose rate t o  75 mrem/h on t h e  s u r f a c e  

of t h e  RW-TRU waste c a n i s t e r  because of handl ing  l i m i t a t i o n s  at WTPP. 

It w a s  determined t h a t  bo ra t ed  po lye thy lene  w a s  t h e  most e f f e c t i v e  

s h l e l d  cons ide red  but  t h a t  ho ld ing  wastes a t  ORNL f o r  decay of t h e  252Cf 

i s  t h e  most a t t r ac t ive  s o l u t i o n . 1 8  

270 mrem/h; however, i n t e r i m  s t o r a g e  appea r s  t o  be warran ted .  If t h e  

reduced s t o r a g e  t i m e  a t  ORNL f o r  252Cf decay is  s t i l l  u n d e s i r a b l e ,  then  

r e d e s l g n  of t h e  sh ipp ing  and t r a n s f e r  casks t h a t  s h i e l d  neu t rons  should 

be cons ide red .  

Recen t ly ,  t h i s  l i m i t  was r a i s e d  t o  

C u r r e n t l y ,  DOE is  s u p p o r t i n g  s t u d i e s  t h a t  are aimed a t  producing a 

more e f f i c i e n t  ca sk ,  l9 

would reduce  ORNL's t r a n s p o r t a t i o n  c o s t s .  J anua ry  1989 has been se t  as 

t h e  d a t e  f o r  t h e  d e l i v e r y  of e i t h e r  a rnodlfied de fense  HLW cask  o r  a 

s p e c i a l l y  des igned  RH-TRU cask.  A d e c i s i o n  r ega rd ing  t h i s  matter is 

needed p r i o r  t o  1996, when ORNL i s  scheduled  t o  begin  sh ipp ing  RH waste 

t o  WIPP. 

The proposed s h i e l d e d ,  double-contained cask  

4 * 4  KEY MILESTONES AND SCHEDULES 

The m i l e s t o n e s  f o r  ORNL' s  work-off of CH and RJ3 waste are p resen ted  

i n  Tables  4.1 and 4 . 3 .  Developing s t r a t e g i e s  and new concerns  have 

caused  m o d i f i c a t i o n s  and changes t o  both  the  p r e v i o u s l y  scheduled d a t e s  

and some of t h e  l i s t e d  m i l e s t o n e s  themselves .  Table  4.5 and Table  4.6 

p r e s e n t  a comparison of ORNL's m i l e s t o n e s  wi th  those  of both  the Defense 

Waste Management Plan and t h e  Long-Range Master Plan f o r  Defense 
T r a n s u r a n i c  Waste Management. 2 

The e s t i m a t i o n  of WIPP t r a n s p o r t a t i o n  needs is not  an ORNL 

m i l e s t o n e  s i n c e  t h i s  i s  now a J T O  e f f o r t .  Many of t h e  d a t e  changes s t e m  

from a d e l a y  i n  c e r t i f i c a t i o n  n e c e s s i t a t e d  by the WIPP-WAC requi rements  

o r  r e f l e c t  more c u r r e n t  programmatic d i r e c t i o n  (%.e., e x t e n s i o n  of WIPP 

o p e r a t i o n  p e r i o d ) .  J u s t i f i c a t i o n  is g i v e n  f o r  d i s c r e p a n c i e s  between the  

m i l e s t o n e  d a t e s  f o r  ORNL and those  €or t h e  D W P '  and the LRMP.2 



54 

Table 4.5. Comparison of Defense Waste !&-agemen& P l a n  with  ORNL milestones 

Mi 1@S tone  ORNE 
I ............... II_ .............. 

BegPn csrtiftcation of NG waste FY 1983 FY 1986a 

Begin s h i p p l u g  c e r t i f i e d  TfiU waste to WIPP FY 1990-  FY 1988- 
FY 2013 FY 20 I3b 

Select location of TRU waste pracessilig facility FY 1990 FY 1990 

Begin retrieving JW-TRU waste for certiEication a n d  FY 2002 FY 1995c 
send to processing site or WIPP 

aRequireanents to meet WIPP-WAC criteria necessitated delay. 
bPlans are to s h i p  CM-TRU i n  PY 1988 and to continue shipping TRU m s t e  €or 

CRetrievaP vi11 begin immedia te ly  a f te r  HHPP becom2s operable. 
a s  long as WIPP accepts shipments. 

Table 4 . 6 .  Coiuparlson of ORML milestones * d t h  1,ong-Ilange Master Plan 
...... f o r  k .... fense Transuf_a_n_-.JaJe Management 

____._I. -- 
Mi1es t o ne LRMP ORWI. 

-I----- - .................... 
Begin certification of new RH waste at ORNL 

Complete certification plans for stored waste 

Complete certification of storedlnot-precertified CH waste 

Begin shipment of new CH waste directly to WIPP 

Begin shipment of stored/retrieved Of waste to WIPP 

Begin design of WtlPP 

Begin construction of WHPP 

Begin retrieval of storedjnot psecertified E1 

Begin WHPP hot operations 

Begin shipment of aged RH waste to W l V P  

Complete retrieval and processing of s to red l  
not -precertified CH waste at ORNL 

Complete ietrieval and processing of s t o i - d /  
not-precertified RH waste at ORNL 

Complete shipment of stored RH waste to WIPP 

Complete shipment of storedlretrieved CH waste 
to WIPP from ORNL 

1/87 

9 /87  

10188 

10188 

10188 

10190 

10/91 

10195 

10195 

1/96 

101 13 

101 13 

101 13 

10113 

1/87a 

9 /87  

10/00b 

10188 

10188 

10/90c 

101'91 

10195 

10/95 

1 /96  

10113 

10/13 

10113 

10113 

____ ___ _I_._ ...I-._I_ ___ 
aThe waste (but not containers) w i l l  be certifiable. 
bBoxed CH waste will probably require processing in the WHPP. 

Additionally, perhaps 5% of drummed waste will require some processing. 
Certification of all stored waste, including that which requires some pro- 
cessing, may be achievable somewhat sooner i€ it is required. 

CDepeodent on funding requests, as are other W1PP milestones. 
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5. RESOURCE NEEDS 

N e w  fac i l i t i es  o r  s i g n i f i c a n t  m o d i f i c a t i o n s  t o  e x i s t i n g  f a c i l i t i e s  

t h a t  are r e q u i r e d  by OWL f o r  t h e  implementa t ion  of i ts  IWOP w i l l  be 

p r e s e n t e d  i n  t h i s  s e c t i o n ,  a long  w i t h  t h e  e s t i m a t e d  r e s o u r c e s  t h a t  w i l l  

be  r e q u i r e d  t o  i n s t a l l ,  o p e r a t e ,  and m a i n t a i n  them. 

The o n l y  new a d d i t i o n  t h a t  w i l l  be r e q u i r e d  by t h e  CH-TKU waste 

work-of€ w i l l  be a load ing  area f o r  t h e  packaging of drums i n t o  

TRUPACTS ( s e e  Sec t .  3.2.4 f o r  a d e s c r i p t i o n  of t h i s  f a c i l i t y ) .  Work-off 

of RH-TRU waste w i l l  r e q u i r e  t h a t  a d d i t i o n a l  space  be provided f o r  RH 

waste s t o r a g e .  A d d i t i o n a l  TRU w e l l - s t o r a g e  space  f o r  t h e  o n - s i t e  

s t o r a g e  of s m a l l  packages of TRU-contaminated wastes w i t h  h i g h  e x t e r n a l  

gamma exposure  rates w i l l  be needed. Also ,  a n o t h e r  r e t r i e v a b l e  s t o r a g e  

b u i l d i n g  similar t o  Bu i ld ing  7855 w i l l  be r e q u i r e d  f o r  a d d i t i o n a l  ca sk  

s t o r a g e  space .  The schedu le  f o r  RH-TRU waste work-off w i l l  be dependent  

on  t h e  c o n s t r u c t i o n  of t h e  RH-TRU WHPP f o r  packaging and c e r t i f i c a t i o n  

of waste f o r  shipment t o  WIPP (see S e c t .  3.2.2).  

J u s t i f i c a t i o n  f o r  t h e s e  f a c i l i t i e s  w i l l  be p r e s e n t e d ,  a long  w i t h  

k h e i r  p r o j e c t e d  c o s t s .  Tab le  4.1 p r e s e n t s  t h e  c o s t s  a s s o c i a t e d  wi th  t h e  

p l a n n i n g ,  c o n s t r u c t i o n ,  and o p e r a t i o n  of t h e  WHPP. C e r t i f i c a t i o n  and 

packaging cha rges  f o r  t h e  work-off of RH-TRU and CH-TKU waste are shown 

under  y e a r l y  o p e r a t i o n s .  Table  5.1, however, does not  represent ORNL's 

t o t a l  p r o j e c t e d  c o s t s  because of ongoing developments  and t h e  con- 

comi tan t  r e c o g n i t i o n  of needs. Minor prograin e x p e n d i t u r e s ,  such  as f o r  

s t o r a g e  c o n s t r u c t i o n ,  are no t  shown. 

5.1 COSTING CONSIDERATIONS 

ORNL plans  t o  s h i p  i t s  waste  t o  WIPP by carrier t r a n s p o r t .  Ii i s  

f e l t  t h a t  a p o r t a b l e ,  s i n g l e - s e c t i o n e d  load ing  p l a t f o r m  f o r  p l a c i n g  s i x -  

packs of CH waste i n t o  t h e  TRUPACTs can be a t t a c h e d  t o  e x i s t i n g  f a c i l i -  

t i e s  t o  m e e t  our  requi re rnents .  Hence, ORNL expenses  f o r  a l oad ing  dock 

are l i m i t e d  to t h e  TRUPACT l oad ing  p l a t f o r m  itself and o t h e r  minor 

expenses, such  as s ix-pack framing . The TRUPACT l oad ing  p l a t f o r m  t h a t  

ORNL f e e l s  w i l l  be adequate  f o r  i t s  needs ( see  S e c t .  3.2.4) i s  e s t i m a t e d  

t o  c o s t  roughly  $5,000. 



T a b l e  5.1. Cost  estimates for  t h e  ORKL Defense TRU Waste Program 

( V a l u e s  are in m i l l i o n s  of 1986 d o l l a r s )  

Pre-  1991- 1996- 2001- 2006- 20 i1 -  
1987 1937 1988 1989 1990 1995 2000 2005 2010 2013 ToZal 

KB-TR'J Vaste Bandllrig Pfloc P l a n t  

RLD d e s i g n  s u p p o r t  (Title 1, 2) 0 0.93 0.36 0.92 0.33 2.25 0 0 0 0 4.79 
C o n s t r u c t i o n  0 0 0 0 0 48.0 0 u 0 0 48.0 

Tota l  p r o j e c t  cos: 0 0.93 0.36 0.92 0 .33  50.25 0 0 0 0 52.79 

0 D 0 0 0 0 11.5 11.5 11.5 6.9 41.6 
0 0 0 0 0 0 0 0 0 5.3 5.3 

I n t e r i m  o p e r a t i o n s c  0 0.74 0.3 0.49 0.49 2.45 2.45 2.45 2.45 1.43 13.29 

-n .osai 165.57 

W h a r g e s  for  c e r t i f i c a t c o n  and g r o c e s s i n g  of P!-TRU waste o n l y .  Charges f o r  boxed CH-TBG w a s t e  and -5% o f  the 
CB-TKU waste t h a t  may need W P P  c e r t i f i c a t i o n  ar2 n o t  shown here. CEUSP waste c h a r g e s  are a l so  averaged i:ito o ther  XH 
waste c o s t s ,  Annual c h a r g e s  f o r  MG waste w i l l  l i k e l y  be a s s e s s e d  to t h e  g e n e r a t o r s .  NG a v e r a g e  y e a r l y  c o s t s  are 
$356,000, a t o t a l  of $6,405,000 f o r  t he  program, 

bAssumed t o  be LOX of t h e  t o t a l  p r o j e c t  c o s t .  
C'i'hese o p e r a t i o n  c h a r g e s  are f u r  t h e  c e r t i f i c a t i o n  and p r o c e s s i n g  of CH-TRU waste. I n c l u d e d  a l s o  4s  a $150,000 

annual c h a r g e  f3r  c e r t i f i c a t i o n  p l a n  development ,  cudi ts ,  and u p d a t e s .  NG w a s t ?  charges w i l l  be $220,000/yearP a t o t a l  
of $5 ,725 ,000  Tor Cd wascce work-off. 
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ORNL's CII-TRU w a s t e  w i l l  p robably  be p laced  i n  s t a i n l e s s  s teel  
drums that w i l l  t h e n  be loaded  i n t o  the TRUPACT, a c o n t a i n e r  which is 

des igned  t o  comply w i t h  f e d e r a l  r e g u l a t i o n s  govern ing  t h e  d e s i g n  and 

o p e r a t i o n  of equipment f o r  t r a n s p o r t i n g  n u c l e a r  materials, by t r u c k ,  i n  

i n t e r s t a t e  commerce. O W L  w i l l  r e q u i r e  o n l y  one TRUPACT ( c o s t ,  

$800,000) t o  work o f f  i t s  waste, assuming t h a t  a TRUPACT can make 2000 

round t r i p s  d u r i n g  t h e  25-year work-off per iod .19  

be  sh ipped  i n  s ix-pack bund les ,  a n o t h e r  expense f o r  c o n s i d e r a t i o n  is  t h e  

f rames  f o r  t h e  bund les .  S t u d i e s  are now be ing  conducted t o  f i g u r e  t h i s  

expense.  I n  1985, t h e  c o s t  w a s  e s t i m a t e d  t o  be $800 p e r  frame, w i t h  

only $100 of t h e  expense  be ing  a d i r e c c  materials c o s t .  A t  t h i s  c o s t ,  

f r aming  would t o t a l  $1.1 m i l l i o n .  Bar coding t h e  drums w i l l  be a com- 

p a r a t i v e l y  minor expense ,  c o s t i n g  approx ima te ly  $30,000 f o r  the -6000 

l a b e l s  t h a t  w i l l  be needed i n i t i a l l y .  These and o t h e r  expenses  are 

still. being d i s c u s s e d  and modif Fed t o  r e f l e c t  ongoing developments  i n  
t h e  TRU waste management program. These c o s t s  were not f i g u r e d  i n t o  t h e  

annual TRU program c o s t  p r o j e c t i o n  because  of t h e i r  u n c e r t a i n t y .  

S i n c e  t h e  waste w i l l  

An estimate of t h e  annua l  cost for t h e  TRU Waste Program is  shown 

i n  Table  5.1. The ave rage  annual  c o s t  of t h e  program w i l l  be 

$2.5 m i l l i o n  a f t e r  t h e  WHPP becomes o p e r a b l e .  The y e a r l y  o p e r a t i o n a l  

c h a r g e s  are based on ORNL's TRU waste volume and t h e  number of t r i p s  

t h a t  w i l l  be r e q u i r e d  t o  work o f f  t h e  waste. 

The y e a r l y  cha rges  f o r  CH-TRU waste t o t a l  $340,000,  based on seven 

t r i p s  pe r  yea r .  T h i s  estimate i n c l u d e s  t h e  c o s t  of the c o n t a i n e r ,  t h e  

s t o r a g e  c o s t ,  NDA/NDE c h a r g e s ,  TKUPACT load ing  c o s t s ,  and a 3 3 %  con- 

t i n g e n c y  c o s t .  Approximately $1430 w i l l  be needed t o  c e r t i f y  and s h i p  

e a c h  drum of CH waste, assuming rhat s t a i n l e s s  s teel  drums are used .  

The f r e i g h t  c o s t  and WIPP o p e r a t i o n  expenses  are not i nc luded  i n  t h e  

t o t a l .  Maintenance and c a p i t a l  c o s t s  f o r  t h e  TRUPACT w i l l  n o t  be sup- 

p o r t e d  by t h e  si tes.  

The y e a r l y  cha rges  f o r  RH-'TRU w a s t e  t o t a l  $5,206,000, based on 137 

t r i p s  p e r  yea r  a t  a cosr of $16,900 pe r  c a n i s t e r .  Th i s  estimate 

i n c l u d e s  t h e  c o s t s  of o n - s i t e  s t o r a g e ,  c e r t i f i c a t i o n ,  waste p r o c e s s i n g ,  

c a n i s t e r  l o a d i n g ,  RH s h i p p i n g  cask  loading ,  and a 33% cont ingency  c o s t .  



58 

The WIPP c a n i s t e r  emplacement charge  and t r a n s p o r t a t i o n  were not con- 

s i d e r e d  t o  be s i te  expenses .  Based on 1000 t r i p s  per WB cask ,  t h r e e  

c a s k s  w i l l  l i k e l y  be r equ i r ed  f o r  t h e  work-off of  TW-TRU waste; they  

are expec ted  t o  be provided wi thout  d i r e c t  charge. These c o s t s  are ,  

of  cour se ,  s u b j e c t  t o  modif i caL ion  based on ongoing st u d i e s  and 

programmatic developments.  

The TRU program will not  f inance  all tlw cosls; of  CH and Rfl waste 

c e r t i f i c a t i o n  and work-off because t h e  waste g e n e r a t o r s  will be r equ i r ed  

t o  pay €or  t h e i r  NG waste, Annual wastc charges f o r  newly gene ra t ed  

CH-TRU w i l l  be $%%O,OOO/yeas; cha rges  f o r  MG RH-TRU waste w i l l  be 

$356,000. Year ly  ave rage  cha rges  were e s t i m a t e d  by d i v i d i n g  t h e  t o t a l  

work-off c o s t s  by the f u l l  per iod  a v a i l a b l e  fo r  work-off ( 2 6  y e a r s  f o r  

CH waste and 18 y e a r s  f o r  RH-TRU waste). 

For the work-off of ORN1, 's  RH-TRU waslc necessa ry  m o d i f i c a t i o n s  

f o r  the packaging of the waste i n  s u i t a b l e  eon ta i i i e r s  For shipment are 

t o o  e x t e n s i v e  f o r  Lhe p r e s e n t  f a c i l i t  i e s  Z o accoinmsdate. Hence, ORXL 

w i l l  need t o  c o n s t r u c t  a f a c i l i t y  tu provide  rninimiam p rocess lng  of i t s  

RII waste f o r  shipment t o  WXPP f o r  permanent- disposal. The minimum 

process ing  that w i l l  h e  r e q u i r e d  w i l l  be chat which i s  necessa ry  t o  meet 

the r e s t r i c t i o n s  of t h e  c a n i s i e r s  and t h e  WTPP-WAC c r l t e r i n .  This 

rnin-ioium process ing/ repackag€ng p i l o t  p l an t  , thc  SflPP, i s  d e s c r i b e d  i n  

S e c t .  3.2.2. The p r o j e c t e d  c o s t s  f o r  research and development , d e s i g n  

s u p p o r l ,  c o n s t r u c t i o n ,  o p e r d i i o n ,  and decommissioning .'ri-e shown i n  

Table  5.1. The W P P  i s  c r i t i ca l  t o  ORNL's p lan  fo r  d i s p o s a l  of RIi 

waste e 

5.3 ADDITIONAL FACLLKTY FOR RETRIEVABLE STOKAGE 

ORNL's KH-TRU wastes a r e  c u r r e n t l y  be ing  c o l l e c t e d  i n  c o n c r e t e  

c a s k s  and s t o r e d  i n  Bu i ld ing  7855. However, t h i s  b u i l d i n g  is n e a r i n g  

i t s  c a p a c i t y  load ;  and, wi th  t h e  prdjccted g e n e r a t i o n  ra te  of more than 

nine casks p e r  y e a r ,  a new storage f a c f l i t y  w i l l  be r e q u i r e d  i n  5 yea r s .  

F a c i l i t y  c o n s t r u c t i o n ,  scheduled f o r  1988, i s  p r o j e c t e d  t o  c o s t  $300,000. 
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5.4 TRU WELL STORAGE ADDITION 

Stainless steel wells, or auger holes, are used to store 

TRU-contaminated waste packages with high external gama exposure rates. 

Of 54 wells, approximately 8 are currently vacant. With a fill rate of 

at least 4 wells per year, it is imperative that additional space be 

created immediately for this waste. This facility will be similar to 

the current well. storage areas, Buildings 7827 and 7829. Facility 

construction is scheduled for 1987 at a cost of $200,000. 

6 .  PUBLIC DOCUPlENTATION REQUIREMENTS 

The DOE program for TRU waste proposes to retrieve, process, cer- 

tify, and ship stored and NG CH and RH materials t o  WIPP. An Action 

Description Memorandum (ADM) and an environmental assessment (EA) will 

be prepared for this work-off. WACCC audits w i l l  also be performed. 

Disposal operations at WZPP are already covered by an environmental 

impact statement (EIS). 20 

Measures to aid in working off ORNL's TRlJ waste include building a 

new facility (the WHPP), constructing additional retrievable storage 

facilities to handle NG RH waste, and possibly making modifications t o  

existing buildings for a loading and shipping dock. 

A feasibility study has been prepared for the WHPP. The EA will 

address impacts to the environment resulting from construction activi- 

t i e s ,  occrmpat€onal radiation exposure associated with handling and pro- 

cessing of TRU wastes, emergency situations and accident scenarios, and 

shipment of the waste to WIPP.21 Air permits and other necessary docu- 
mentation essential to the operation of the WHPP will be provided as 

needed. construction of the RH retrievable storage facility will be 

covered by the EA and the operating guidelines for Building 7855. Some 

modifications to existing structures will not require involved documen- 

tation s€nce they are considered routine. Therefore, such modifications 

should be regarded t o  fall under the coverage of ORNL's general opera- 

tion procedures. If other requirements are later determined for the 

projects, then additions t o  the EAs or some other form of detailed 

documentation will be provided. 
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A l l  t he  r e s o u r c e s  and f a c i l i t i c s  reqaired l o  suppor t  t h e  IWOP w i l l  

obse rve  siich s t a n d a r d s  as DOE Order 51480.1 concern ing  worker s a f e t y  and 

o c c u p a t i o n a l  r a d i a t i  on exposure: and IX>E Order 4583 .) 1, "Occupat ional  

S a f e t y  and TIealfh. Program f o r  Government-0med Cont rac tor -Opera tor  

F a c i l i t i e s  J7 Moreover, t o  ensu re  t h a t  t h e  IWOP is implemented wl thou t  

""undue r i sk  t o  t h e  environment and i n  Cull compliance with a l l  f e d e r a l  

and s t a t e  envi ronmenta l  p e r m i t s ,  r u l e s ,  and r e g u l a t i o n s  , " *  ORNL's 

Environmental  P r o t e c t i o n  Procedure  (EPM-22 . O )  wil 1 be adhered t o  f o r  

documentat ion and regirl at ury c o n s i d e r a t i o n s  22 

C s c i a m e i i t s  and /o r  r e c o r d s  niust 'cae a v a i l a b l e  t o  r e g u l a t i n g  a g e n c i e s  and 

p o s s i b l y  t o  t h e  gener,sl. p u b l i c  under t h e  Freedom of In fo rma t ion  A c t :  

F u r t h e r ,  t h e  PoPlowing 

S a f e t y  Assessment Doc~ment (SAD)  

P r e l i m i n a r y  S a f e t y  Ana lys i s  Repor t  (PSAR) 

Fina l  S a f e t y  Analysis Report (FSAR) 

O p e r a t i o n a l  S a f e t y  Requirement 8 (OSR)  

Q u a l i t y  Assurarsce Plan 

Ai r  Permits 

Waste Discharge  Pcrmi L s  

Was t e D i  s cha r g  e Re a30 rd 9 

Waste Packaging Records 

Shipp tng  Documents 

QA Records ( s c a n s ,  examinations, t e s t s ,  e t c . )  

B i l l s  of Lading 

Ce r t P f i ca t e s of  C o  npe t e n  t Author i t y 

T ra in ing  Records of Personnel  

RacliaL-Lon Exposure Records 

Env -L c oiinie n t a1 As se s s m e  n t 

SNM Trans fe r  Records 

Approval Records on Shoring o f  Coc ta ine r s  on Truck  Beds 

Some of t h e  preceding  documents w i l l  r e q u i r e  s e v e r a l  eng inee r  Lag s t u d i e s  

t o  provide  t h e  consequcnc:es of n a t u r a l  phenomena ( s e i s m i c  e v e n t s  h igh  

wlnds  f l o o d s ,  e t c  .> and c red ib l e  a c c i d e n t  s c e n a r i o s  wi th  t h e i  z" 

consequences and c o n t r o l .  These st ~ i d i c s  w i l l  be i n c o r p o r a t e d  i n t o  t h e  
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EA for ORNL's TRU Waste Program. A l l  of these reports fall under ORNL's 

general procedure guidelines and will be applied and maintained, as 

necessary, with due consideration t o  ORNL's quality assurance procedures. 
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Appendix A. 

EQUIPMENT AND INSTRUMENTATION OF THE WHPP 
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A summary (from the Feasibility Study f o r  RH-TRU Waste Handling 

Facility, pages 31 to 39) of some of the instrumentation and equipment 

that will be used in the WHPP is contained in this appendix. Other pre- 

sentations include a waste process flow diagram showing the certification 

steps and processing flow of an RH waste package through WHPP (Fig. A . 1 )  

and a facility processing flow diagram showing the path of a package 

through the various departments of WHPP (Fig. A . 2 ) .  Table A . l  and Table 

A . 2  (discussed i n  Sect. 3.2.2.3) conclude the referenced WHPP items. 

The WEAF's floor plan i s  derailed in Fig. A . 3 .  

A . 1  INSTRUMENTATION 

The in-cell manipulator system wfll be a bridge crane and a bridge 

crane-mounted electromechanical manipulator. Master-slave manipulators 

will be used in the drum loading station of the preparation cell. All 

crane system drives will be interfaced t o  the process cell Programmable 

Log€c Controller ( P L C )  system that it serves. Cathode-ray tube (CRT) 

terminals will be used to facilitate operations in the control room. 

A l l  €n-cell viewing w i l l  be provided by a remotely operated, closed- 

circuit television system (CCTV).  The CCTV monitors will be centrally 

located in the operating and control room. Each cell w i l l  have a high- 

resolution, five-camera system (two color and three black-and-white). 

System control w i l l  be effected through a remote serial digital data 

link that will send encoded camera-addressing and control command 

sequences throughout the CCTV network. 

The waste handling operations within each cell w i l l  be primarily 

sequential In nature. The manipulator systems w i l l  have numerous 

interlocks to provide safe operation. The PLC will provide a comprehen- 

s i v e  solution t o  these requirements, allowing the operator to initiate 

preprogrammed sequences of operations while executing system interlocks. 

These PLC systems will have touch-screen graphic control panels as the 

operator Interface to the cell cont ro l  systems, which will eliminate the 

need for hardwired control panels for in-cell operations. 
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Fig .  A . l .  Waste ~ K O C ~ S S  s t e p  f l o w  di-agrarn of NHPP. 
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Table A . 2 .  WIPP RH canisters of waste volume per shifta 

Newly generated 
Retrievable 1984 - 1994 Total Avg. canister/year 

(No. of canisters) (No, of canisters) (No. of canisters) 1984-1 994 (can ./year) 
DOE 

facility Min. Nom. Max. Min. Nom. Max. Min. Nom. Max. Mfn . Nom. Max . 
INEL 142 142 151 312 312 412 454 454 563 45.4 45.4 56.3 

LANL 3 3 3 3 6 6 6 9 9 0.6 0.9 0.9 

ORNL ' 0 724 724 100 404 404 100 1128 1128 10.0 112.8 112.8 

RHO 0 104 120 13 18 124 13 122 244 1.3 12.2 24.4 

Totals 145 973 998 428 740 946 573 1713 1944 57.3 171 .3  194.4 

aSource: Martin Marietta Energy Systems, Xnc., Feasibility Study for RH-TRU Waste Handling 
Facilfty, X-OE-254, Oak Ridge National Laboratory, September 1984. 
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The d a t a  management system w i l l  c o n s i s t  of a network of one master 
and f o u r  s l a v e  p r o c e s s o r s  f o r  d a t a  e n t r y  and management. 

w i l l  be an IBM-type p e r s o n a l  computer. The network w i l l  be used t o  

create a r e l a t i o n a l  d a t a  base  for a l l  waste c o n t a i n e r s  r e c e i v e d ,  pro- 

c e s s e d ,  and sh ipped .  

Each p rocesso r  

P o r t a l  a lpha  and beta-gamma moni tors  w i l l  be a v a i l a b l e  a t  a l l  

e n t r a n c e s  t o  t h e  f a c i l i t y .  Alpha and beta-gamma a i r  moni tors  w i l l  be 

l o c a t e d  i n  t h e  o p e r a t i n g  and c o n t r o l l i n g  room and i n  t h e  e n t r a n c e  t o  t h e  

access cell .  Monitron beta-gamma background moni tors  w i l l  be s i t u a t e d  

i n  t h e  r e c e i v i n g  and s h i p p i n g  area, o p e r a t i n g  and c o n t r o l  room, and 
access ce l l .  

A, 2 MECHANICAL 

Mechanical equipment is found i n  f i v e  main areas: ( 1 )  r e c e i v i n g  

and s h i p p i n g  area, ( 2 )  access c e l l ,  ( 3 )  monitoringlWIPP c a n i s t e r  l oad ing  

ce l l ,  ( 4 )  p r e p a r a t i o n  and drum load ing  ce l l ,  and (5 )  decontaminat ion  

ce l l .  A l l  equipment excep t  t h a t  in t h e  r e c e i v i n g  and s h i p p i n g  area w i l l  

be  monitored and c o n t r o l l e d  from the  o p e r a t i n g  and c o n t r o l  room. The 

LLW c o l l e c t i o n  system a l s o  c o n t a i n s  some equipment t h a t  b e a r s  

ment ioning .  

A . 3  RECEIVING AND SHIPPING 

A 30-ton b r i d g e  c r a n e  and a l0-ton monorai l  c r ane  d 1 1  be provided 

for hand l ing  waste c o n t a i n e r s ,  s h i p p i n g  c a s k s ,  and o t h e r  misce l l aneous  

i t e m s ,  S p e c i a l  l i f t i n g  f i x t u r e s  w i l l  be a v a i l a b l e  for a l l  items t h a t  

are handled r e p e a t e d l y .  

A.4  ACCESS CELL 

Two 30-ton remote ly  o p e r a t e d  c r a n e s  will be used €or t r a n s f e r r i n g  

i t e m s  between t h e  r e c e i v f n g  and sh ipp ing  area and t h e  process  cells. 

They w i l l  a l s o  be used for removing cell  roof plugs  and f o r  i n s t a l l i n g  

and removing ce l l  equipment.  Transfer Locks w i l l  r e p l a c e  one s e c t i o n  of 

ce l l .  roof plugs i n  bo th  t h e  moni tor ing  cell  and t h e  decontaminat ion  c e l l  

and w i l l  i n t e r f a c e  wi th  r e c e i v i n g  and sh ipp ing .  
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A. 5 MONITORIMG/WIPP CANISTER LOADING CELL 

A 20-ton br idge  c r a n e  and a bridge-mounted e l e c t r o m e c h a n i c a l  

manipula tor  w i l l  be used fo r  material handl ing  and f o r  maintenance sup- 

p o r t  of i n - c e l l  equipment. Both of t h e s e  d e v i c e s  w i l l  be designed to 

m a x d i n i ~ e  w a l l - t o - w a l l  coveripge Spec ia l  l i f t  Lng f i x t u r e s  dl1 be pro- 

vided  t o  f a c i l i t a t  c waste c o n t a i n e r  handl ing.  Other mechanical  equip- 

ment fi icluded i n  t h i s  c e l l  are t h e  NA%, SGS, RTR, RH-canister welding 

s t a t i o n ,  and drim-loading s t a t i o n  ( s h a r e d  wlt-11 t h e  p r e p a r a t i o n  c e l l ) .  

'rile d e s i g n  of t h e s e  systems w i l l .  be ~ C S  i f i e d  t o  e n a b l e  them t o  be used 

on RH-TRU wastes packaged in RHI c a n l s t e r s .  

A . 6  PEtEPARATION AND DRUM LOADING CELL 

A 20-ton b r i d g e  c rane  and a bridge-mounted electroinechaaical mani- 

p u l a t o r  w i l l  be used f o r  material handl ing  and f o r  maintenance s u p p o r t  

o f  i n - c e l l  equipment. Both of these d e v l c e s  wlll be  des igned  t o  maxi- 

mize wall-eo-wal 1 coverage. Other  rnerhanFcal equipment inc luded  i n  t h i s  

c e l l  are t h e  drum opener ,  size r e d u c t t o n  s t a t i o n ,  drum-loading s t a t i o n  

( s h a r e d  w i t h  the moni tor ing  c e l l ) ,  waste c o n t a i n e r  p o s i t i o n i n g  f i x t u r e ,  

and t r a n s f e r  cart  ( shared  wtth t h e  decontaminat ion  c e l l ) .  

A . 7  DECONTAMINATLON CELL 

A 20-ton b r i d g e  crane and a bridge-mounted e l e c t r o m e c h a n i c a l  

manipula tor  w i l l  be used f o r  n a a t e r d a l  handl ing  and for maintenance sup- 

p o r t  of i n - c e l l  equipmelit. B ~ t b  t h e  crane and t h e  manipula tor  will be 

des igned  t o  maximize w a l l - - t o - w a l l  coverage. Other  mechan-i.cal equipment 

i n c l u d e d  i n  t h i s  eel1 are an aul:ornated wash s t a t i o n  and a p o s i t i o n i n g  

f i x t u r e .  The wash s t a t i o n  wtl.1. be  used pr-linarily for  c l e a n i n g  the out- 

s i d e  s u r f a c e  of loaded RH canistlers, whi le  the p o s i t i o n i n g  f i x t u r e  will 

b e  a b l e  to t i l t  l a r g e  i t e m s  t o  f a c i l i t a t e  t h e  c l e a n i n g  o p e r a t i o n .  A 

hand-held s p r a y  wand W P l P  be provi-ded f o r  use  as needed. 
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A.8 LLW COLLECTION SYSTEM 

The LLW c o l l e c t i o n  system w i l l  be l o c a t e d  o u t s i d e  t h e  f a c i l i t y  and 

w i l l  i n c l u d e  an underground v a u l t ,  two 20,000-gal s t o r a g e  t a n k s ,  two 

p o s i t i v e  d i sp lacemen t  pumps, and a ground- leve l  c o n t r o l  house.  A 

c o n t r o l  pane l  in t h e  c o n t r o l  house w i l l  c o n t a i n  i n s t r u m e n t a t i o n  t h a t  

w i l l  comple te ly  moni tor  and c o n t r o l  t h e  t o t a l  c o l l e c t i o n  and containment  

of t h e  LLW c o l l e c t i o n  system. 

A. 9 MISCELLANEOUS 

All. a i r  vented  from t h e  ce l l s  w i l l  be drawn through a high- 

e f f i c i e n c y  p a r t i c u l a t e  a i r  (HEPA) f i l t e r  system and exhaus ted  through a 
s t a c k  f i t t e d  w i t h  an i s o k i n e t i c  sampling probe. The exhaus t  s t a c k  moni- 

t o r i n g  system w i l l  be used t o  moni tor  f o r  r a d i o a c t i v e  p a r t i c u l a t e  

e m i s s i o n s  from t h e  f a c i l i t y .  

A l l  area r a d i a t i o n  mon i to r s  w i l l  have alarms annunc ia t ed  i n  t h e  

o p e r a t i n g  and c o n t r o l  room and w i l l  p rov ide  alarms t o  t r a n s m i t  t o  a 

c e n t r a l  a l a rm- repor t ing  f a c i l i t y .  P rocess  a la rms  w i l l  be annuncia ted  

th rough  t h e  cells '  c o n t r o l  systems.  
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Appendix B. 

WASTE CHARACTERIZATION TABLES 
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0-0 2.092€+05 2.54€+04 1.44€+04 

0.00E+00 O.M3€+00 
0.00E+W3 O.OOE+OO 
O.OQE+00 0.00E+00 
o.mE+OO 0. OOEtOO 
O.rnE+OO 0.00E+00 
0. #E+00 O.OOE*oO 
0. (3hlE+00 0 . OOE+OO 

0.00E+00 0. OoE+00 
0. mE+OO O.OOE+OQ 
0. OQE+OO 0. ooE+oo 

OIOOE+OO 
O.OOE+OO 
0. GuE+00 
0.00E+00 
0.00€+00 
0 - 00E+00 
0. M3E+00 
O.OOE+OO 
o.ooE+w 
O.OOE+OO 

0.00E+00 
0. M3E+00 
O.OOE+OO 
O.OOE+OO 
0.00€*00 
0. ME+OO 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 

0.0 0.000€+00 

0.0 0.000€+00 
0.0 O.W30E+00 

0.0 0.000€+00 
0.0 O.#OE+OO 

0.0 O.DOOE+m 

0.0 O.OWE+OO 

0.0 0 .000E+00  

0.0 0.000E+00 
0.0 O.M30E+00 

0.0' 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

ERR 0. OC\OE+DO 
2 - 930€+02 7.000E-01 

ERR 
ERR 
ERR 
ERR 

ERR O.OUOE+(30 
ERR 0.000E+00 
Em ERR O.O00E+OO 0.000E+OO 

E m  0.000E+00 
ERR O.ooOE+o0 
ERR O.OOOE+oo 
ERR 
ERR 
Em 
ERR 
ERR 

ERR 0 .00OE+00  
ERR 0. OOOE+OO 
ERR 0. OOOE+OO 
ERR 
ERR 
ERR 
ERR 
ERR 

ERR 
ERR 
ERR 
ERR 
ERR 
ERR 
ERR 
ERR 
ERR 
ERR 
ERR 

0.000€+00 
0. 00OE+00 
0.000E+00 
0.000E+00 
0.000E+00 
0. OOOE+OO 
O.OOOE+Oc! 
O.OoOE+00 
O.ODOE+OO 
0.000E+00 

N N d 
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BOXES 

74.5"X50. 5 " X S .  5" 
68" x54- X%* 
l1ZnX68'X77' 
68"X54"X3B8. 5' 
68*X48"  X48" 
THREE METER CUBED 
PION-STRNDRRO B O W  

RH-URSSTE 
---__---_--I------ 

OTHER CONTAINER 
I.mo0 OR METRL pox 
LOW3 RltCFHIISTER 
S W T  FPH--CFINISTER 
CONCRETECFSK. 4. 
CONCRETE CRSK. 6" 
CONCRETE CFISK. 12 
SS CRPSULES C W T )  

ERR 0.000E+00 
El?R 0.000E+00 

0 I OOE+OO 0.00€+00 0 m 000E+OO 0 1.136E-01 0.0000 0.000E+O0 0. M30E+W 0. WE+OQ 0.00E+00 0.00E+00 
0 2.OS2E-01 0.0000 O.Q00E+M1 0.OM3€+00 0.00E+00 O.DOE+OO O.MK+OO CJ QOEi-00 0. OOE+OO 0 - Q€lOE+OO 

O.OOBE+OO 0.  c1OOE+W ERR 

0 2.374€+00 
0 4.205€+00 
0 9.610E+00 
0 2.31iE+OO 
0 3.323E+00 
0 3.000€+00 
0 

0 0.008E+00 
0 5.644E+00 
0 8.976E-01 
0 3.851E-01 
0 l.65%E+M 
0 l.SSBE+OO 
0 6.569E-01 

54 1.253E-01 

0. om0 0 I 000E+00 
O.Ol3iXl O.OOOE+BO 
0.- 0.00OE+08 
0.- 0.000E+00 
0.0003 0.000E+00 
0.OBMI O.MME+oQ 
0.0000 0.000E+O(a 

O.OM3E+OQ 
O.OCtOE+OO 

0.8oOo 
0.  ocmo 
0. om0 
0. om0 
0. oooo 
o.OO00 
0.15000 
I .  0000 

0. OWE+OO 
O.OWE+OO 
0.000E+00 
O.OM1€+00 
0 - 000E+00 
0.000E900 
0.000E+00 
6.765E+Q0 

0.000E+00 O.OOE+cO 0. WE+W 0. M3E+00 
O.C03€+00 O.ODE+OO O.OOE-WCl Q.CiQE+OO 
O.OOOE+00 0.OoE-n30 O.M3E+oQ O.QOE+W 

O.DOOE+OO O.OOE-to0 O.OOE+OO O.OOE+W 
O.OOQE+OO O.OOE+OO 0.  ME+OO 0.00E+00 
0. DM3E+OO 0.00€+0(3 0. ME+OO 0.00E+00 
OIOOOE+OO 
0.000EWO 

O.OWE+OO O.OOE+oQ O.OOE+OO O.OOE+W 

0.000€+00 
0.000€+00 
0.000€+00 
0.000E+00 
O.tXlOE+OO 
O.OOOE+QO 
0. MI0€+00 
6.76SE+OO 

O.OOE+OO 
O.OOE+OO 
0. DcE+oo 
0. ooE+oo 
0.00E+00 
O.QOE+OD 
0 - OOE+UO 
>10000 

0.00E-+00 
O.OOE+W 
O.OOE+Qo 
O.w3E+CQ 
O.OLaE+OO 
o.OoE+00 
0.  ooE+clo 
>MD 

0. ooE+oo 
0. WE+00 
0. 00E+rn 
0.00€+00 
0. ooE+oo 
0. mE+m 
0. (x3E+oo 
3.25€+02 

0. OOE+OO 
0.00E+00 
0 - OOE+rn 
O-OOE+oo 
0. DOE+OO 
0 - 00€+00 
0. LaoE+CQ 
3. CllE+02 

ERR ERR 0.000€+00 O.OOOE+OO 

ERR 0.000E+00 
ERR 0.000E+00 
ERR 0.000E+OO 
ERR ERR 0.000E+00 0.000E+00 

ERR 
ERR 

0.000E+DO ERR 
0.000E+00 ERR 

ERR 0.000E+00 
0.000E+OO ERR 

ERR 0. QOOE+OO 
ERR O.OOOE+OO 

O.OUOE+UO ERR 
2.552E+03 3.772€+02 

O.OOOE+OO 
0. r n E + O O  
0.000E+00 
O.OOOE+00 
O.OME+OO 
0.000E+00 

7 .  MOE+OO 
o .. ooaE+oo 

0 
0 
0 
N 

0 0 
0 0 
0 0 
H See note bolou. 

Note: 55-we1  1s' M a t e r i a l  Activity Z 

to-60 12.28 
Cs-137 1.77 
Pu-239 0.23 

Pu-241 1.82 
Sr-90 68.42 
W P  14.72 
ut4 I 0 0.59 

~ ~ - 2 4 0  0.17 
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ORL-30 0 1.136E-01 0.0000 O.OQOE+OO 
GRL-ss 0 2.082E-01 0.0000 0. M30€+00 

0 .000E+00  
NOT GONTRINED _---------- HOT WPLIC. 6200 NOT W L I  C. 0.000€+00 

0. ME+OD 
0. mE+m 
0- OLaE+oo 
0. DoE+co 
0.00E- 

0. rnE+OO 
o.w~+oa 

0.000E+00 
0. o#E+00 
O.OOOE+OO 
0 I M30E+OO 
0.000E+OO 
0.000E+00 
0. oooE+00 

2.3?4E+OO 0.0000 
4.205E+OO 0. om0 
9.6 1 QE+OO 0. moo 
2.31 7E+C10 0.08p30 
3.32%€+.00 0. moo 
3. rnOE+OO O.Cb300 

0. oow3 
0.  m E + m  0.9000 

0 000E+00 
0. M30E+OQ 
OIOOOE+OO 
0 .  m3oE+oO 
0. OOOE- 
O.OOOE+00 
OIOOOE+OO 
0.000E+00 
0. mOE+00 
O.OOOE+OO 
O.MH3E+OO 

0. OOOE+OO 
O.OOQE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OoOE+O0 
O.OOOE+OO 
O.OOOE+OO 
O.oo(M+OO 
O.OOOE+M3 
O.!JOOEKfO 
0.1300E+00 

0. GOEtDo 
0.00E+OO 
0. #E+00 
0.00€+00 
0 OOE+OO 
0. QOE+M 
O.OOE+OO 
1.20€+02 

OI00E+OO 
0 .  ooE+oo 
o.ooE+cm 
O.OOE+00 
0. rnE+OQ 
o.ooE+m 
0. ocE+oo 

O.OoOE+00 
O.OQOE+OO 
O.OOOE+OO 
O.ouoE+OO 0.000E+00 

0. W E + 0 0  
0 000E+00 

N N 

aINs ---- 
PI 111 

120 CLI FT BIN 
n-4 

0 3.39eEt00 
0 3.323€+00 
0 3.398E+Cn3 

0 . OOE+OO 
O . m E W O  
0.00€+90 

0. om0 
0.mm 
0. om0 

OIOOOE+OO 
O.DOOE+00 
0. oocE+oo 
O.OM)E+OO 
0.000E+00 
0.000E+00 
0 - OOOE+OO 

0 I 00E+00 
0.00E+00 
O.OOEtOO 

0.  ooE+oo 
0. OOECOO 
0.00€+00 

0. oQE+oo 
0.00E+00 
O.OQE+OO 

ERR 
ERR 
ERR 
ERR 
ERR 
R7R 
ERR 
ERR 

O.OOOE+OO 
O.OOOE+OO 
0 OOOE+OO 

RH-WASTE -_--__-_---_-------- 
ONE GFILLON 
F I M  GFILLON 
T H I R T Y  GFn. 
Fo DRUM. 55 GAL 

OTHER 
W O i l  OR METAL BOX 
CONCRETE CASK. 4. 
LOPrC RH-CWISTER 
SHORT RH-CRNISTER 
CONCRETE CASK. 6" 
CONCRETE CASK, 12 

NOT CDNTRINED 

0.0000 
0. moo 
o.oOO0 
1. 0000 
1 .oooo 
1.0000 
0.0000 
0.0000 
0. om0 
0.0000 
0.0000 

O.OOOE+O-OO 
0.000E+00 
O.OMJE+ClO 
2.082E-0 1 
6.650E+O 1 
3.?25€+.02 

0.000E+00 
0. M30E+00 
0. OOOE+OO 
O.OOGE+QO 

0. ooaE+ao 

0. DDE+OO 
0. M3E+m 
0. OOE+OO 
1 . OOE+OO 
1 . OOE+OZ 
6.0OE+O2 
0. CIOE+00 
0.00€+00 
0 I 00E+00 
0.00E+00 
0. ooE+oo 

0.00€+00 
0. ocIE+oo 
0.  ooE+00 
1.00€+00 
1.9QE+01 
3.99€+01 
O.ooE+OO 
0.00E+00 
O.OOE+Oo 
0.00€+00 
O.OOE+OO 

0 - 00E+00 
O.OCsE+OO 
0. ooE+oo 
0. WE+00 
2.2 1 E-02 
4.90€+00 
0.  OOEcOO 
O.OOE+OD 
0. ooE+oo 
O.OOE+OO 
0.00E+Oo 

0, ooE+oo 
0 - OoE+00 
O.OoE+OO 
Z.5OE-01 
1,14E+O1 
1 .. 97€+02 
0 I ooE+oo 
O ~ O O E ~  
0 O ~ + O o  
0.OOEcoO 
0. m + o o  

0 . OOE+DO 
0. OOEtOO 
0 - 00E+00 
2 I SO€-0 1 

?.09E+01 
O.(ME+OO 
0. mE+m 

OIOOE+OO 
O.OOE+OO 

4.97~+oa 

n. OOE+OO 

0.000E+00 
o.OaoE+00 
0.000E+00 
4.540E+O 1 
7.12?E+03 
6.53?E+W 
0 .. DOOE+00 
0.000E+00 
O.OOOE+Oo 
0.  W0EWO 
0.000E+OO 

ERR 0.000E+00 
ERR 0.000€+00 
Em? 0.000€+Oa 

2.161EW2 3.090E-02 N 
1 - 072€+02 2.200E-CEt N 
1-?555E+02 5-400E-03 N 

ERR 0.000E+00 
Em? 0.000E+00 
ERR 0.000E+00 
ERR O.OWE+OO 
ERR O.OOOE+OO 

0 

0 3.78SE-03 
0 1.893E-02 
0 1.136E-01 
1 2.OBZE-01 
7 9.500€+00 
66 !5.644E+QO 
0 1.658€+00 
0 8.976E-01 

0 1.6SBE+OU 
0 6.569E-01 

o 3.asi~-oi 

0 
N 
N 
N 

c 
C 
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