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. date: January 29, 1996 

to:~~S?hTieme~-6741.f  MS 1328 

f l . @ . a A  
from: B. M. Butcher, 6748, MS 1341 

subject: QAP 9-2 Documentation of the Initial Waste Water Content for the CCA 

In accordance with QAP 9-2, the attached memo describes the initial water content as 
1.5% maximum saturation, 0.06% mean saturation, and 0 minimum saturation. The mean 
saturation value was computed from information in the attached memo provided by J. R. 
Elliot. These saturation values are based on a porosity value for the waste of 0.681, the 
same as that used for SPM-2. Initial waste water content based on porosities derived 
from more recent BIR inventory estimates are slightly smaller, but not different enough to 
merit changing the recommended values. 

Copy to: 

MS 1330 SWCF-A: 1.1.01.2.3; DRM; QA 
MS 1320 E. J. Nowak (683 1) 
MS 1328 Palmer Vaughn, (6749) 
MS 1341 J. T. Holmes (6748) 
MS 1341 L. Dotson (6747) 
MS 1341 B. M. Butcher (6748) day file 

Exceptional Service in the National Interest 
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' date: December 6, 1995 

to: M. E. Fewell, 6749, MS 1328 

from: B. M. Butcher, 6748, MS 1341 

subject: Initial Waste Water Content 

1 The attached MATHCAD file is an estimate of the initial water content of waste for PA 
calculations (no backfill). The maximum initial saturation is estimated to be 1.5%, the 
mean saturation is 0.06%, and the minimum saturation is 0. 

These values have been reviewed and found acceptable. 

N - 9  U , L  4 4 i f 5  
~ e r t  Fewell Date 

.) 
Copy to: 

MS 1330 SWCF-A:1.1.1.2.3:DRM:QA 
MS 1341 B. M. Butcher (6748) day file 

Copy w/o attachment to: 

MS 134 1 A. L. Stevens (67 06) 
MS 134 1 D. C. Coffey (6706) 

:-D MS 134 1 J. T. Holrnes (6748) 
MS 1328 Hong-Nian Jow (6706) 
MS 1328 Palmer Vaughn (6749) 

Exceptional Service in the Narional Interest 
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I n i t i a l  t o t a l  room volume:  3644 m3 
. I n t i i a l  w a s t e  p o r o s i t y :  0 . 6 8 1  

. . 

A l l  c a l c u l a t i o n s  a r e  f o r  a  s i n g l e  d i s p o s a l  room 

F o r  t h e  w a s t e ,  t h e  i n t e r n a l  v o l u m e  o f  a 5 5  g a l l o n  d rum i s  0 .2082  m3, a n d  t h e r e  
a r e  6 8 0 4  drums.  

T h e  v o l u m e  o f  t h e  w a s t e  i n  t h e  room i s  V w a s t e  := 0 . 2 0 8 2 -  6804 
3  

V w a s t e  = 1 . 4 1 6 6 - 1 0  
The  v o l u m e  o f  s o l i d s  i n  t h e  w a s t e  i s  

V s  := ( 1  - 0 . 6 8 1 ) . V w a s t e  
V s  = 4 5 1 . 8 9 3 1  

The v o i d  v o l u m e  i n  t h e  w a s t e  i s  
Vwv := 0 . 6 8 1 . V w a s t e  

Vwv Vwv = 9 6 4 . 6 9 9 7  
= 0 . 6 8 1  

vwv + v s  

T h e  maximum a l l o w a b l e  f r e e  l i q u i d  ( a s s u m e d  p u r e  w a t e r )  a c c o r d i n g  t o  t h e  WAC 
i s  1% v o l u m e ,  w h i c h  w e  a s s u m e  i s  water .  

The maximum v o l u m e  o f  w a t e r  i n  t h e  waste i s  t h e r e f o r e :  

V w m a x  := 0 . 0 1 - V w a s t e  Vwmax = 14.1659m-3 

Vwmax 
SOmax : = - SOmax = 0 . 0 1 4 7  SOmax- 1 0 0  = 1 . 4 6 8 4  

vwv 

S i n c e  s a t u r a t i o n  i s  d i m e n s i o n l e s s ,  it c a n  b e  c o m p u t e d  f o r  a s i n g l e  d i s p o s a l  
room a n d  t h e n  a p p l i e d  t o  t h e  e n t i r e  r e p o s i t o r y  

Assume t h a t  t h e  min.irnum w a t e r  c o n t e n t  o f  t h e  was t e  i s  0 .  T h e  minimum v a l u e  o f  
s a t u r a t i o n  w o u l d  be:  

Vwmin := 0  SOmin := 0  

A s s u m i n g  t h e  INEL a v e r a g e  v a l u e  o f  0 .18109  p i n t s  per d r u m , - w i t h  1 p i n t  = 
0 . 0 0 0 4 7 3 1  m - 3 ,  t h e  a v e r a g e  v o l u m e  o f  w a t e r  is :  

Vwavg : = 4 . 7 3 1 -  6 8 0 4 . 0 . 1 8 1 0 9  Vwavg = 0 . 5 8 2 9  

Vwavg 
SOavg := - - 4 

Vwv SOavg = 6 . 0 4 2 5 - 1 0  
Summary S O a v g -  1 0 0  = 0.0604 ------- 

I n  t h e  w a s t e  ( v o i d  v o l u m e  9 6 5  m3) : 

SOmin.100 = 0  
SOavg-  1 0 0  = 0.0604 p e r c e n t  w a t e r  ( n o t  b r i n e )  
SOmax.100 = 1 . 4 6 8 4  p e r c e n t  w a t e r  ( n o t  b r i n e )  
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- -1-n t e r m s .  o f -  -!he - e n t i r e d r o 9 m .  
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e-- Vv := 3644 --.-Vq-_ --- - -- 3 

- 
vv_ = 3 . 1 9 2 1 . 1 0  

~0rn in . -  1 0 0  = o -- - 

) - .~  -. 

vwv - ~ 

. ~ 

SOavg- -- 1 0 0  = 0 . 0 1 8 3  
vv 

vwv 
SOmax . -. 1 0 0  = 0 . 4 4 3 8  

v v  

.................................................................. 
c h e c k  

6804 0 . 0 0 3 7 8 5  -4 
1 8 1 -  -- = 6 . 0 3 9 9 - 1 0  - 2 0 8 2  

8  Vwv - -  - 0.0038 

The maximum s a t u r a t i o n  c o u l d  b e  i n c r e a s e d  s l i g h t l y .  Assume t h a t  t h e r e  i s  a  
5% p r o b a b i l i t y  t h a t  t h e r e  i s  a s e a l e d  c o n t a i n e r  f i l l e d  w i t h  w a t e r  i n  a 
c o m b u s t i b l e  o r  m e t a l l i c  w a s t e  drum ( 2 7 2 2  drums o f  e a c h  i n  a  room: see f o r  
exampoe t h e  memo b y  B e r a u n  d e f i n i n g  d i s p o s a l  room p a r a m e t e r s  i n  t h e  1 9 9 2  
Volume 3 A p p e n d i x ) .  A l s o  a s s u m e  t h a t  t h e  maximum s e a l e d  c o n t a i n e r  i s  1 g a l l o n  
i n  v o l u m e  ( 0 . 0 0 3 7 8 5  m 3 ) ,  a n d  t h a t  t h e r e  i s  a t  m o s t  o n e  s u c h  c o n t a i n e r  p e r  
drum. 
ndm := 2722 
n d c  := 2722 

) V c o n t  := 0 . 0 0 3 7 8 5 -  (ndm + n d c )  - 0.05 

Vwmax + V c o n t  
SOmax : = 

Vwv 

V c o n t  = 1 . 0 3 0 3  

SOmax = 0 .0158  SOmax- 1 0 0  = 1 . 5 7 5 2  

w h i c h  i s  s l i g h t l y  d i f f e r e n t . f r o m  w h a t  it would b e  w i t h o u t  t h i s  c o n t r i b u t i o n :  
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I With rcgwd to tho detarmlnatjon of mtirnabs on the amount of 

I embIiching numerous bast FBSdworst case 
for fakhg this approoch can be made. First and foremost, 

I establish an accurste statistical sampling of 
the TRU waste inventory, bounding the 

t should tha performance assessment usin 
demonstrate a benign &tory response to tho mvl 
conjunction with tuppordng laboratory- 

1 

. . . . .  . . . .  . . . .  .. 

Post-Itm brand fax transmittal memo 7671 

I Unfortunately, by tnMrponting muldplc bounding wndldons 
content of one (1) pallon per each 55-gdon drum icceived into tho 
~il~t-plant (WrPP), Sandia Nadond Labombry'r (SNL's) calcul~dons have 

! /  u n q u f v d y  danons~ted the rcpository'o fcsponsc fbncdon to ba 
generated gar prcrsurs. In light of this result md the fact that tharc 
wte b c ~ a t l o n  data base raidcnt at tho Tdaho National Bneincering 

! .  - (XNBL), it G now pos8ibI~ for SNL to input a mom rcalfstic 
free liquid volume into heir pcdomance aamsment 
data base ig  spccinc to waste derived from operadons 
them is a growing mnvnrus that this informtion be 
approach" to resolving Irsua uxrciatod wjth ga8 

I rclatc to waste d v c d  from past RFP opmtions h addition to the current 
d4cclmdsr~onhg and decontamination acdvlrle~. 
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This examination of the EOkGIINBL data ir the most exhaustive inquiry to tc. into 1 
the questlon of how much ffte liquid 1s mident in waste dIspositioned u WI P 
cartifid Attached arc the results of this inquiry. Several itemr.need to bc c arified in 1 wder HFa . . &iaalillQ..&within to pnclude any misinterpretation& ~ h e . w . ? ~ ~ .  Flrst, N the ansched report & I ~ . t g x  nwfor . o acooundng of absorbed or sorbed 
Ilquld8 ir made in thls rcport. Ssond, onlykaste disposidond aa WIPP ce 
included in this report; i.e., of the approximately 17,000 drums examined,3 fl14mms 
wm.smifid. y.rcocpublc .p tho* wsttc Acotpmoe Criteria (WAC). me . 

majorfty of those waste drum8 Mected wert on tho basis they. constituted Lo kvel 
Wrute (LLW). Only a minority of the waste drums wan rajecwi due to the racnce 

! 
of various nono~nformlng waste forms. Third, input to this study was also 
from tho RPP; however, due to the fact thek dacs w not r d l l y  acussible i 

computer dam base, the submittal of this report on a timely basis dld not 
additional informadon to ba included at thlr time. 

Upon penuing the data, the most s U n g  obsemadon is the small avcragc 
volume nltatured for the Ihirty- four contont codes. These values can bo 
the m@-frorn.o.mYx, to 0.39208 pm with U! ~vemg8 of me 
i n .  Since the WAC prohibits frtb liquids in excess 
of the 55-gallon mnralnsr. this equates- to an upper bound of 
per 35-gallon drum. Comparison of these valua indicaba 
residual liquid volumb o b w d  within this data base Is 
established by the WAC. Also of impoNnca i8 Be 
volume=avmgru are mall rtladvo to theh 
indicative of a rkewed fkquency 
stiggcst thnt SNLlre-'a Pohwn 
above in plam of their previoua 

It ia the intcnt of Waste C o r n ~ w  io cbntfaue working with both INEL an 
personnel to refine this data. Spcdflcally a cieminadon of the n a m e  of 
fiequcncy diardbuttona is needed in ordbt to mom a#;urately modd the 
lquid volume parameter for each content w. h sddlon, sina thdtLW dnd TRU 
wuls hnns us in many ins(nncu d d v d  from the wo prasrsos.-it is of best to 
dusrmtne if tho water content of t h w  watb categorim am tho m e .  An in u&y of 
thia nature will provide insight on the dative importanca of pmcca knowlod c to the 
charactariration of mto. i 
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L. R. Pitch 

For pu~poses of nllcladng Lhc informarlon in Ulls repart, cognizant personnel La contact 

.- -- . at EO&QIINEL that \vue instrumental in this atudy include Ms. Diane Hartley 
9 .  --. 6 

v - - e * - -  ' -. - .  (208) 526-2484 and Mr. Tom Clernenb (208) 526-0664. PenonneI to be conhctd at 
EQBXIIRPP include Mr. J e y  O'Lsay (303) 966-3268 and Mr. Stevc Tallman (303) 
966-2297. 
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Attachment 
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