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Sandia Nationai Laboratories

Managed ana Operated by Sandia Corporsuon
4 Locknesd Marun Company
Atbuquergue, New Mexico 371851328

date :  November 6. 1995
to: R.L. /};a_ispmg, DOE/CAQ. \YO;IC 3. MS-SG‘O//
c ol =

, > o™ ; N » -
from :  [C"Sanchez. OFs 6342, MS-1328 “7505)848-0685
e

subject : CH and RH-TRU Waste Parameters Potentially Important in WIPP PA

A)  Requested PA Dat; from TWBIR

Below vou will find an updated list of waste material parameters that have been
idenutied as being potentially important to the performance analysis of the WIPP
repository. [t is requested that these parameters be be suppiied in Rev. 2 of the
Transuranic Waste Baseiine Inventorv Report (TWBIR). [temnized beiow you wiil
find the two categories of requested waste parameter data.

1) Non-radioactive Materiais
The non-radioactive matertals are those which infiuence gas generation poten-
tial and those that are nseded for mechanicai models which predict waste con-
solidation and shear strength properties. The list of the non-radioactive materi-
als is shown in Table 1.

2)  Radionuclide
At this time there are no new reguests for additional radionuclide inventory
data bevond those previousiy reported in Rev. | of the WTWBIR. If there are
significant inventory increases in radionuciides due to special circumstances
(such as inclusion of residues to the TRU inventory), sufficient footnote expia-
nations shouid be suppiied.

Excepuonai Service tn the Nanonal lnterest
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Table L. Justification of TWBIR Nonradioactive ‘Waste Parameters.

— ——— 1]
Waste ' [nput Vanaole in © lnput Vanable 1n | Input Vanable in i
Parameter ! Current PA Modeis PA Models : Possible
N Under : Future |
‘ Gas . Mecnanicai ;|  Development | PA Models f
| Generaton ! Charactenstics ‘ : :
_— = ]
‘ ! t i :
ron-Baused | X < | X ; X 3‘
Metals and | { 1 { i
Allovs | ’ ! |
L Aluminum- | | X { X | l
' Based Metals | T ! , }
4 20d Allovs (@ | ‘ ? i '
i J ! | [
Nther Merals " | i ‘ i ? 1
i | ‘ :
| Other ‘ 1 X l ?
5 [norganics |
! . .
i Cellulosics | X l X l X ' X E
, - ! : ‘
| Plastics | (b) ! X | X (d) \ X !'
| i ‘ i |
! Rubbers | ' (b) | X ! X (e) | X I
. ] !
| Solidified l X ‘ X i X !
i Inorganics ] g
|
Solidified ) X | X ! X
[ Organics ’ - i
i Marix f I :
i |
'I Soils (c) ! X \ ? : ‘ ?

! (a) Future model for PA does not include aluminum,
1 (b) Oniv one-half of material is assumed to generate gas.

{¢) May impact colloids.
(d) Asis.
(e} Percentage of material to generate gas is unknown at the present time.
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Special Request Non-PA [tems

Also wanted at this time is additional informaton ror several waste matenal
charactensucs. Although these cnaractenisucs have not been idenufied as waste
matenai parameters to be usea for WIPP PA. they are neeced for non-PA scoping
calculatuions to assess their infuence on PA. Since these items are not cumrentiv PA
parameters. inventory estumates of these charactensucs as “additional informaton”
in the TWBIR or suppiied cutside of the TWBIR wvia wnuen correspondence.
Below vou will find an itemized list of these special request items.

D

3)

Non-radioactive Materiais

Additional informauon 1s needed on the five waste material characteristics (see
Table 2): 1) vitrified wastes. 2) nitrates (NO7T), 3) suifates (SO {™), 4) phos-
phorus. and 5) cement. Of these wasie parameters. the last four are needed for
the gas generation moaeling. The nitrates and the sulfates are invoived in the
deniinfication and suifate reduction processes which breakup the ceilulosics.
while the phosphorus 15 2 nutnient tor biodecay of celiulosics. The estumaie of
the mass guanuties of cement in the waste inventory shouid inciude both the
cement that is contained in the waste as cement itseif (due to D&D acnvities.
efc.,) and the cement found in various sludges. Cement consumes CO- due 10
its content of Ca(OH ). The esumates tor this non-radioactive waste consti-
tuent need only be "best esttmates” at this present time so that non-PA scoping
caiculations can be made to determine their importance on overall repository

perrormance. (Do not generate upper-bound estimates that are overly conserva-
tive.)

Residues

“Best estimates” are needed for residues. in addition 1o those already identified
at the Rocky Flats Plant (RFPY. that have the possibility of beinz changed
from a resource category 10 a TRU waste category.

Organic Ligands {Chelating Agents)

“Best estimates”. from currently available information. are needed for major
water-soluble organic ligands which are under consideration for the actinide
source term (see Table 3). If it is not possibie to obtain data from major
waste generating sites then supply guidance on how a first-order esrimate may
be made (from existing information such as process knowiedge etc..) so that
non-PA scoping calculations can be pertformed to identify if the presence of
these ligands would have any significant impacts. (Do not generate estimates
that are overiy conservative.) Requested data is for finai form “process-ievei”
quantities used in producton only for the key sites. If informaton on the
"process-level” values does not exist at the key sites, then "laboratory-scale”
values should be used in the requesied assessment of the inventory. Should it
be determtned that more detalled informaton on organic ligands wiil be
needed, you will be given a specific written request at a future time. This
affort should be performed in parailel with the TWBIR. Technical data should
be supplied in memorandum form by the end of February 1996 with support-
ing documentation by the end of March 1996.
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Table 2.  Justification of Special Request Non-PA i
Non-Radioactive Waste Materials. (a) |
A

|

m

“

Waste Input Variaole 1n ‘ Input Variable in l Input Vanabie n |
Parameter l Current PA Modeis | PA Modets ' Possible .

' f Under Future !

” Gas i Mechanical ;  Developmem PA Modeis

(Generauon - Characteristics | J

v X ——— 'q,={
| Viified _(b) i\ ' X ! ? ” f
) ; | .
Nitrates (NO+) |‘ X (g ’ f X ! 9 l

| | |

Sulfates (SO) l! X () ! X ]
| |

Phosphorus ” X ey ! | X " *

1 { i g
Cement (d) n % ) X ) |

: (a) Information on these additional waste materiais are needed for non-PA scoping calculations
for assessment of their importance. These waste characteristics can be reported at the
[ “best estimate” level.
i (b) New wasie parameter coresponding 1o treatment, idenufied by some of the sites. to be
anticipated in the furure.
( c; Input vanable is of concern when predicting the rates of microbial action and is used in
' currently existing reaction path moael, which will not become a baseline PA model.
1 (d) Any concrete or cement ( including drv portiand cement) that contains calcium oxide.
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, Tabie 3.  Justification of Special Request For Info :}
On Organic Complexing Agents. (a} 1,
|

Ligand (b} ' Discussion (c}

1) Toral | The most vaiuaple informauon at this ume i1s a "best esumate” of the

1 I

1
f Compiexants ' jotal amount of water soiuble complexing agents (ligands) in the |
L |
\ - TRU waste mamx, '
. ; i
' '
| 2y Citrate . Preliminary informauon indicates that citrate (citric acid) may be the l
1 % largest used ligand at TRU waste generating sites. Hence, inventory 5
' quantities are verv imoorant.

| | I

i 3) Lactate ; This is an important ligand that 1s rroquced by bacteria as part of its |

1 own mewbolism. What is requestea here is a "best estimate” of the |

t guantity of lactate that actually exists in the TRU waste matrix (not

just an nitial amount suppiied as part of a waste stream). However.,

if this information cannot be deveioped. then suppiy informatior on
! the 1nitial amount.

| <4} Oxalate This is an imporant ligand that is produced by bacteria as part of its
own metapolism. What is requested here 1s 2 “best estimate™ of the |
quanuty of oxaiate that actuaiiy exists in the TRU waste matrix (not i
just an ital amount supptied as part of 2 waste sireamn). However. i
if this informaton cannot be developed. then supply informaton on |
the initial amount.

i
3y EDTA This ligand (ethvlenediaminetetraacetic acid ) is aiso of major impor- |
| lance due "~ 1S COMMON use as a cieaning solvent, ‘E

|

: — -

1

il (@) Inforrmation on these additionai waste materials are needed for non-PA scoping caiculations

for assessment of their imporiance. The presence of these complexing agents are important

for the acunide source term, with respect to increasing the solubility of radionuciides.

" (b) These items are ranked in the order of their importance in the actinide source term.

{c} Also supply any available informauon that TRU was' : generation sites may have on the
degradation or decay rates of ligands in current (anu expected) waste marrixes if possible.
In cases where no information is avaiiable. supply guidance on estimating first-order
quantities.

e Pe—— — ——

LCS:6741:1cs/(95-2082)

Copy to:

P.E. Drez [Drez Environmental Assocciatesi

D. Bretzke [Science Applicauons internationai Corporation}

S. Chakraboru (Science Appiications International Corporation|
MS-1320, C.F. Novak [Dept. 6119]

MS-1328. H. Jow (Dept. §741]
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VS-1328. M.S. Tiemey [Dept. 6741]
M5-1328. D.R. Anderson |Dept. 6749]
MS-1328. M.E. Feweil [Dept. 6749)
+18-1328. J1.D. Schretber {Dept. 67491
MS-i328, P. Vaughn [Dept. 6749]
MS-1341. L.H. Brush [Dept. 6748]
MS-1341. B.M. Butcher [Dept. 6748}
MS-1341. A.C. Peterson [Dept. 6748]
MS-1341, L. Storz [Dept. 6748)
MS-1341. A. Reiser {Dept. 6747)
MS-1341. RF. Weiner [Dept. 6747
MS-1495. P.E. Sanchez |Dept. 6700}
MS5-1328. Day File [Dept. 6741}
MS-1328. L.C. Sanchez (Depr 6741}
File - SWCF-A WBS 1.1.6.2: PA: PBWAC - WIPP ACTIVITY

i
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Sandia National Laboratories
Manaped and (:puud by m Corporion
Albuguerges, New Maxico 571851328

date : January 11, 1996
to:

from :

subject :  Information Needed from TWBIR (Rev. 2/Addendum)

1 have read Paul Drez's memo [Ref. DEA-1] about the Rev. 2 of the TWBIR {Ref. BIR-1].

When updated values are available, piecase send me a memo with the WIPP-scale values

(CH & RH waste material parameters — Tables 3-2 & 3-3 and CH & RH disposal radionu-

clide invemory data — Table 3-4). [Note ~ because the anticipated volume of RH waste

is much greater than the WIPP disposal volume, the proper volmme that should be

used to determine the average waste material parameters should be 3 “truncated

volume~, iLe., the truncated volume is equal to the existing stored waste plus only the

pecessary amount of projected waste necessary to reach the WIPP disposal volume

limit.] When regenerating Table 3-4, please add extra columns which also display the

“total curies” (in addition to the data displaying the curie volumetric densities) for both CH & FCeicy

& RH radionuciides. The volumes 1o be used for these conversions are: 1) 626406 cuft. e ——

= . cum. for CH-TRU waste and 2) 0.25E+06 cuft. = 7,080. cum. [the unit mT-9E

conversions for volume were done with the factor 1.0 cuft. = 2.832E.02 cum. taken from
/G 5cH . Ref. SNL-1].

-1:'715 .

205 7 A second request, which should be documented in a separate memo, is that CH & RH
activiry loading tables be generated on a per-waste stream basis. The format for the data
shouid look as close to that shown in Table ! below. It is also needed that the informa-
tion be made into an ASCII file and placed on a 3.5" diskette (IBM formaned). There are
three versions of this table that are needed: 1) values corresponding to stored waste only,
2) values corresponding to projected waste only, and 3) values comesponding to WIPP
disposal volume [Note —~ remember to use the tuncsied volumes for the RH waste].

REFERENCES

(DEA-1]
Memo from: P. Drez (Drez Envitonmental Associates, DEA) to: I.C. Sanchez (Sandia
National Laborataries), subject: “BIR Error”, dated: January 7, 1996.
[BIR-1]
DOE (U.S. Department of Energy); Transuranic Waste Bascline Inventory Report:
DOE/CAQO-95-1121; Revision 2; printed December 1995.
[SNL-1]
Sandia WIPP Project 1992. Preliminary Performance Assessment for the Waste Isolation
Pilot Plant, December 1992. Volume 3: Model Parameters (SAND92-0700/3), section:
Conversion Tables For S and Common English Units, Table 5, pg. Conversion Tables - 4.
-~ SAND#S2-070073. Albuquerque, NM: Sandia National Laboratories.
Excepdonal Service in the National Interest
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Table 1.

Radionuclide Activity Loadin
(to be used for human intrusion

LANL | LA-2001
LANL | 1a-2002
LANL | LA-2003
LANL | ILA-2004
LANL | LA-2005
LANL | LA-2006
LANL

LANL -
RFETS | RF-7001
RFETS .
RFETS -

i ik
Total -
LANL | LA-2001
LANL | La-2002
LANL LA-2003
LANL | LA-?004
LANL | LA-2005
LANL | LA-?006
LANL
LANL -
RFETS | RF-2001
RFETS
RFETS -

i i
Total -

LCS:6741:1cs/(96-2096)

Copy to:

MS-1328, H.Jow [Dept. 6741]

MS-1328, RP. Anderson [Dept. 6749)

MS-1328, Day File [Dept 6741

MS-1328, L.C. Sanchez [Dept 6741]
File - SWCF-A WBS 1.1.6.2;PA;PBWAC - WIPP ACTIVITY
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Sandia National Laboratories
Abuquerque, New Mexico §71835-1328

date : January 30, 1996

to: S. rti [Science Applications International Corporation]

from: L. C. Sanchez, Org 6741 MS-1378\PH.(505)848-0685, Fax-848-0705

subject : Information Needed from TWBIR (Rev. 2/Addendum)

With regards to the two requests previously made (Ref. LCS-1), the first is no longer
needed and an update is needed for the second.

Since the data in the TWBIR (Ref. BIR-1) for projected wastz material parameters and
radionoclide inventory is based on data for stored waste (Ref. SC-1), the first request for
data vaiues to be volume averaged using truncated volume is not necessary (i.e., it would
yield the same values).

For the second request from Ref. LCS-1, it has been identified that not al! the radionuclide
data in the TWBIR are incorporated in the radionuclide activity loading tables which are
used for the human intrusion caiculations (Refs. SNL-1 & JG-1). Instead, an abbreviated
list of 21 radionuclides is all that should be used 10 generate the curie loading table (see
Table 1 of Ref. LCS-1). The list of the 2] radionuclides (for both CH and RH) are shown
in Table 1 below (this list is based on Table I of Appendix of Ref EPA-1). Also, since
the projected wasie data is based on stored data, values generated are needed only for
WIPP disposal volumes (data separated for stored and projected data would have yieided
the same values).

 REFERENCES

[BIR-1]
DOE (US. Deparment of Energy); Transuranic Waste Baseline Inventory Report;
DOE/CAQ-95-1121; Revision 2; printed December 1995.

[EPA-1]
"Environmental Standards for the Management and Disposal of Spent Nuclear Fuel, High-
Level and Transuranic Radionactive Waste: Final Rule,” 40CFR191, Federal Register, 50,
38066 (1985).

[JG-1]Communications with J. Garner [Piru Assoc., SNL/Dept 6749), date: January 30, 1996.

[LCS-1]
Memo from: L.C. Sanchez (Dept. 6741) to: S. Chakraborti (Science Applications Interna-
tional Corporation), subject: "Information Needed from TWBIR (Rev. 2/Addendum)”,
dated: January 11, 1996.

[SC-1]JCommunications with S. Chakraborti [Science Applications International Corporation],
date: January 25, 1996.

Exceptional Service it the National interest
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{SNL-1]
Sandia WIPP Project. 1992. Preliminary Performance Assessment for the Waste Isolation
Pilot Plant, December 1992. (SAND92-0700),

Table 1. Radionuclides That Should Be Used:
To Generate Curie Loading

1 Am-241
2 Cm-248
: Np237
5 Pa-23)
6 Pb-210
7 Pu-238
8 Pu-239
9 Pu-240
10 Pu-242
11 Pu-244
12 Ra-226
13 Sr-50
14 Th-229
15 Th-230
16 Th-232
17 U-233
18 U.234
19 U-235
20 U-236
21 U-238
- ——— .
LCS:6741:1cs/(96-2098)
Copy to:

MS-1328, H.Jow [Dept. 6741]

MS-1328, RP. Anderson [Dept. 6749}

TMS-1328, Day File [Dept 6741)

MS-1328, L.C. Sanchez [Dept 6741]

File - SWCF-A WBS 1.1.6.2;PA;FBWAC - WIPP ACTIVITY



