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Dr. Emily R. Giambalvo

@ Sandia National Laboratories

Operaled for the U.S. Depariment of Energy by
Sandia Corporation

Senlor Member of Technical Staff Carlsbad, NM 88220

Sandia National Laboratories

Parformance A and Decision Analysis Dept. 6821 Phone: (505) 234-0176

i (505) 234-2780 (Secretary)
Fax: (505)234-0061

Internet: ergiamb@sandia.gov

April 22, 2002

Joe Harvill, T-141, GSA-101, (234-7652)
Westinghouse TRU Solutions
Carlsbad, New Mexico

Subject:

Per your request [Harvill, 2002], this letter details Sandia’s additional data needs regarding the
inventory data to be included in the 2002 update to the Transuranic Waste Baseline Inventory
Report (TWBIR). In order to conduct a performance assessment of the WIPP for the Compliance
Recertification Application (CRA) that (1) accounts for revisions to inventory estimates since
certification of the repository, (2) accounts for both currently emplaced waste and to-be-emplaced
waste, and (3) is defensible against concerns regarding heterogeneous waste emplacement, we

Sandia’s WIPP Inventory Data Needs for Performance Assessment

will need the 2002 update to the TWBIR to include the following inventories:

1.
2.

DOE/WIPP 2004-3231

Waste stream volumes.

Inventory of radionuclides on a waste stream basis for both CH- and RH-TRU
waste, decayed to a common base year. For calculating releases due to cuttings,
cavings, and spallings we need inventories on a waste-stream basis for the key
radionuclides (i.e. those accounting for >99% of the EPA units in the WIPP plus
some of their parents and daughters) [Sanchez et al.,, 1997]. For the Compliance
Certification ,?J)p]icatim, the key radionuclides were determined to be **'Am, ***Cm,
Bipy, ¥9py, M#0py, Py, U, P*U, "'Cs, and Sr [Sanchez et al., 1997]. Because
Sandia will re-evaluate the determination of key radionuclides, this list may grow.

For assessing the impact of heterogeneous waste emplacement on direct brine
releases, we will require inventories on a waste-stream basis for a subset of the
radionuclides accounted for in the direct brine release model. The rcqlujrcd
radionuclides are *'Am, **Am, **Cm, *"Np, 2*Pu, ***Pu, **Pu, *'Pu, *?Pu, **'Pu,
mTh, ZJBI-h’ ZHTh, ZJJU, 234U, Z”U, QS&U, and SSU‘ =
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For performance assessment calculations of direct brine release and subsurface
transport of radionuclides, for determining the waste unit factor, and for re-evaluating
key radionuclide determinations, we will require inventories on a WIPP-scale basis
for a greater number of radionuclides. Fifteen radionuclides contribute to the waste
unit factor: 'Am, 2°Am, 2°Cf, ®'Cf, *’Cm, *Cm, *Cm, *'Cm, **Cm, *'Np,
23py, Bpy, H0py, %2py and 2ipy, [Sanchez, 1996). Performance assessment models
track 29 radionuclides on a WIPP-scale basis: **'Am, **Am, *’Cf, **Cm, **'Cm,
UsCm, #9Cm, ¥'Cs, 2'Np, 'Pa, °Pb, "Pm, 2*Pu, 2Pu, mPu ”'Pu MPu wipy
26Rq, PR, °°Sr m’[‘h m’]‘h mpy My, 234 z:sU mU zssU [Garner, 1996,
Sanchez et al., 1997]. Re-evaluation of key rad1onuclides may benefit from tracking
14 additional radionuclidcs that per EPA regulation contribute to the number of EPA
units in the WIPP: ?’Ac, "C, Cs, 1, *Ni, ®Ni, '"’Pd, ™Se, "*'Sm, '*'"Sn, '*°Sn,
#Tc, P2U, and *Zr [Sanchez, 1996]. Radionuclide inventories for these purposes
may be provided on a WIPP-scale basis prior to completion of the 2002 update to the
TWBIR, if you wish to minimize the number of radionuclides that must be tracked on
a waste stream basis, or may be provided on a waste stream basis within the update.
If WIPP-scale inventories are provided prior to completion of the 2002 update to the
TWBIR, the same inventories should be included in the 2002 update to the TWBIR.

In summary, please provide waste-stream level inventories of at least

ZliIAm 243An1 E“Gn ZJTNP 2]8?'1 239Pu 240Pu HIPU ZIZPu Z«ﬂpu zﬁTh’
2301-1] ZJerh ZJJU 234—U 235-U 2361) mU IBTCS and QDSI_

/Please provide WIPP-scale inventories of

ZdlAm i-ﬂA]_n Z-ﬂcf ”icf 252Cf 243Cm Z“Cm 2ﬂcm 246Cm Z-i?cl_n

Z-Iﬂcm IS?CS 337N ZJIP ZIDPb |.4'.|'P ZJBPu ZJ9P Z'WP 24IPu 242Pu

z::Pu HﬁRa 228Ra QDSr 229Th 230'1-]1 ﬂzTh 233U ZNU EJSU 23§U and
U.

v Consider providing WIPP-scale inventories of

ZZTAC I4C ]35Cs |29I S?Nl “N] IOTPd TBSe 'S'Sm lllmsn IZﬁSn 99TC
232U' ;lld 9’32r_ ] ] ] » 1 ’ ] ] J )

3. Inventory of all nonradioactive waste material parameters that were previously
tracked in the TWBIR. These inventories should be provided on a waste stream
basis for both CH- and RH-TRU waste. Nonradioactive waste material parameters
include: Iron Base Metal/Alloy; Aluminum Base Metal/Alloy; Other Metal/Alloy;
Other Inorganic Materials; Vitrified; Cellulosics; Rubber; Plastics; Solidified
Inorganic Material; Solidified Organic Material; Cement; Soils; Steel (container
material); Plastic/Liners (container material); and Lead (container material for RH-
TRU waste only) [US DOE, 1996].

The Cellulosics inventory should include plywood waste boxes and other waste
container materials made of cellulosics. This inventory will contribute to gas
generation.

If Solidified Organic Material or Solidified Inorganic Material occurs in a waste
stream, please specify what materials were used to solidify the waste, and if feasible,
in what proportions. The specification can be made within the waste stream
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description or in a separate field. These materials may have implications for actinide
solubility.

Include only portland cement (and concrete or other cements containing CaO or
Ca(OH),) in the inventory of Cement. Specify whether the partial mass density of
Cement is based on unreacted (dry).cement, reacted (hydrated) cement, or a
combination. Do not list portland cement inventory under Other Inorganic Material,
Solidified Organic Material, Solidified Inorganic Material, or other waste material
parameter. Cement may affect the pH of WIPP brines.

If Vitrified, Solidified Inorganic Material, Solidified Organic Material, or Cement is
expected to occur in the final waste form and final waste form inventory data is not
yet available, please estimate the partial densities of these waste material parameters
that will occur in the final waste form. Appendix B-7 in the TWBIR Rev. 3 [US
DOE, 1996] provides an example of how final waste form partial densities may be
estimated.

If possible, specify whether a waste stream contains pyrochemical salts, and whether
the pyrochemical salts resulted from Direct Oxygen Reduction (DOR) or O,
sparging. The specification can be made within the waste stream description or in a
separate field. This information may have implications for actinide oxidation state.

Inventory of any other nonradioactive waste materials that are discovered to
account for a significant portion of a waste stream as a result of changes to the
inventory. We suggest that inventory should be taken for any material not included
in the existing waste material parameters and accounting for >5% by weight or
volume of a waste stream. These inventories, if they exist, should be provided on a
waste stream basis for both CH- and RH-TRU waste.

Inventory of Cellulosics, Plastics, Rubbers, and other biodegradable materials
used to facilitate emplacement of waste and MgO in the WIPP. Waste and MgO
emplacement in the WIPP is facilitated by the use of plastic shrinkwrap, cardboard
stabilizers, and other materials. Inventory estimates for these materials should be
included on a WIPP-scale basis. These materials may contribute to gas generation.

Inventory of organic ligands and of SO,, NO;, and PO,. We understand from
informal conversations with you and members of your team that new estimates of
organic ligand concentrations and of SO4, NO;, and PO, concentrations would not
improve upon the estimates available in the TWBIR Rev. 3. Therefore, for waste
streams included in the TWBIR Rev 3. (and similar waste streams), we do not need
updated inventories of these waste components to be included in the 2002 update to
the TWBIR.

If organic ligands (acetate, citrate, oxalate, or EDTA), SO4, NOs, or PO, will be
added to new waste streams during environmental restoration, decontamination and
decommissioning, or similar activities, include inventory estimates for these waste
components in the new waste streams. These components may affect actinide
solubility or gas generation rates.

The 2002 update to the TWBIR should have the following characteristics:

DOE/WIPP 2004-3231
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/l. Waste-stream level inventories of radionuclides and nonradioactive waste material
parameters for waste currently emplaced in the WIPP should be included. The
currently emplaced inventory should be distinct from the inventory remaining at
waste generator sites. Inventories supplied by the waste generator sites should not
include waste already sent to the WIPP.

2. Waste-stream level inventories of radionuclides and nonradioactive waste material
parameters supplied by the waste generator sites should include estimates for (1)
stored inventory, (2) projected inventory, (3) stored plus projected inventory
(anticipated inventory), and (4) inventory scaled to fill the WIPP (disposal
inventory). A definition for each type of inventory is given in the TWBIR Rev. 3 [US
DOE, 1996].

3. To the extent possible, the waste streams identified in the 2002 update to the TWBIR
should remain the same as the waste streams identified in previous versions of the
TWBIR. Such consistency will (1) ensure that inventory data is available at the level
of detail required for performance assessment calculations, and (2) allow us to
continue to reference previous versions of the TWBIR for any information not
collected for the 2002 update.

In order for the 2002 update to the TWBIR to be fully incorporated into CRA performance
assessment calculations, we will need to receive it by your proposed deadline of the end of
October, 2002. If any of the preliminary assessments of inventory issues that we carry out
prior to October, 2002 indicate a need for additional or more specific data, we will notify you
immediately in writing.

Sincerely,

Dr. Emily R. Giambalvo
(Senior Member of Technical Staff)

References:

Garner, J.W., 1996. "Radioisotopes to be used in the 1996 CCA calculations," Memo to C. T.
Stockman, 15 March 1996, Albuquerque, NM: Sandia National Laboratories, WPO
35202.

Harvill, J., 2002. "Inventory Information," Email to E. R. Giambalvo, 9 April 2002, Carlsbad,
NM.

Sanchez, L.C‘,. 1996. "Identification of important radionuclides used in 1996 CCA WIPP
performance assessment," Memo to “Distribution,” 25 April 1996, Albuquerque, NM:
Sandia National Laboratories, WPO 37431.
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(F&) sandia National Laborato

Operated for the U.S. Department of Energy
Sandia Corporation
Dr. Emily R. Giambalvo 4100 National Parks Highway
Carisbad, NM 88220

Senior Member of Technical Staff
Sandia National Laboratories
Performance Assessment and Decision Analysis Dept. 6821 Phone: (505) 234-0176
(505) 234-2780 (Secre!
Fax: (505) 234-0061 :

Intemet: ergiamb @ sandia.gov

June 10, 2002

Joe Harvill, T-141, GSA-101, (234-7652)
Westinghouse TRU Solutions -
Carlsbad, New Mexico

Subject:  Waste Inventory: Level of Detail Required for Performance Assessment
At the April 22, 2002 meeting between Westinghouse TRU Solutions and Sandia National Laboratories
regarding Sandia’s waste inventory needs for performance assessment (Giambalvo, 2002), you indicated that:

1. The waste categories included in the 2002 update to the Transuranic Waste Baseline Inventory Report
(TWBIR) would be more coarsely defined than were the waste streams included in the TWBIR
Revisions 2 and 3. This coarsening would decrease the number of waste categories from ~970

contact-handled (CH-) and remote-handled (RH-) transuranic (TRU) waste streams to <200 CH- and

RH-TRU waste categories.

2. As planned, the 2002 update to the TWBIR will account for all of the waste currently emplaced in
WIPP in a single waste category. No significant difficulty would arise from categorizing the
emplaced waste by waste stream or other waste category that could capture the heterogeneity of the

emplaced waste.
In subsequent informal conversations, you indicated that the waste categories included in the 2002 update to
the TWBIR are likely to remain very similar to the waste streams in Revisions 2 and 3 of the TWBIR due to
the way in which the generator sites categorize the waste.

This letter is intended to clarify Sandia’s needs regarding categorization of waste. The points listed below,
where different from those listed in my letter to you of April 22, 2002 (Giambalvo 2002), supercede the

points made in the previous letter.

1. A probabilistic Performance Assessment (PA) can be carried out with a lesser number of waste
categories than were provided by the waste stream classification in Revisions 2 and 3 of the TWBIR.
Using a very small number of waste categories may lead to PA results being questioned by the

regulator and/or stakeholders.
If the waste categories used in the 2002 update to the TWBIR are not the same as the waste streams

2.
defined in Revisions 2 and 3 of the TWBIR (plus any new waste streams), then we prefer that

a) the waste categories be called something other than “waste streams,”
b) the 2002 update to the TWBIR include a description of how the new waste categories relate

to the old waste streams, and
Exceptional Service in the National Interest
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¢) the 2002 update to the TWBIR include a justification for the change in waste categonzatior
method.

These conditions are required so that Sandia may explain to the regulator the associated differences ir

PA calculations, and so that we may continue to reference Revisions 2 and 3 of the TWBIR for any

information not collected for the 2002 update to the TWBIR.

The emplaced waste inventory should be provided with the same level of detail that is provided for
the waste remaining at the generator sites (to-be-emplaced waste). If to-be-emplaced waste is
categorized by waste stream, then the emplaced inventory should be categorized by waste stream. If
to-be-emplaced waste is more coarsely categorized, then the emplaced inventory should be
categorized with a similar resolution of detail. For instance, the emplaced waste could be categorized
according to final waste form (US DOE, 1996), waste matrix group (Strum, 2002), or other
characteristic consistent with the categorization scheme used for the to-be-emplaced waste.

As you gather information for the 2002 update to the TWBIR, please let me know if any of the requests made i
this letter or in the letter dated April 22, 2002 (Giambalvo, 2002) cannot be fulfilled.

Sincerely,

Emily R. Giambalvo

References:

US DOE, 1996. "Transuranic Waste Baseline Inventory Report, Revision 3," June, 1996, United States

Department of Energy, Carlsbad, NM.

Giambalvo, E.R., 2002. "Sandia’s WIPP Inventory Data Needs for Performance Assessment,” Letter to J. Harvill.
22 April 2002, Carlsbad, NM: Sandia National Laboratories. WPO 521948

Strum, M., 2002. "WIPP Waste Information System (WWIS) User’s Guide,” 17 May 2002, Westinghouse TRU
Solutions, Carlsbad, NM, 190 pp.
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