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1.0 INTRODUCTION
1.1 Background

The U.S. Department of Energy’s (DOE’s) Waste Isolation Pilot Plant (WIPP) opened on March
26, 1999, becoming the nation’s first deep geologic repository for the permanent disposal of
defense-generated transuranic (TRU) waste. At the time of data cut off for the Compliance
Recertification Application 2004 (CRA-2004) (September 30, 2002), the waste was in
retrievable storage at 27 sites across the country (see Figure 1), pending disposal at the WIPP.
From the WIPP’s opening through the inventory cut off date (September 30, 2002), 1,255
shipments of TRU waste were safely characterized, transported, and disposed in the WIPP.

TRU waste is defined as “...waste containing more than 100 nanocuries of alpha-emitting
transuranic isotopes per gram of waste, with half-lives greater than 20 years...” (Public Law No.
102-579, 110 Stat. 2422 [1992], as amended by 104-201 [1996]) (U.S. Congress 1996). TRU
wastes are classified as either contact-handled (CH) or remote-handled (RH), depending on the
dose rate at the surface of the waste container. CH-TRU wastes are packaged TRU wastes with
an external surface dose rate less than 200 millirem (mrem) per hour, while RH-TRU wastes are
packaged TRU wastes with an external surface dose rate of 200 mrem or greater per hour (U.S.
Congress 1996). Unless otherwise indicated, for the purpose of this document, all references to
TRU waste include TRU waste and mixed TRU waste (waste that contains both radioactive and
hazardous components, as defined by the Atomic Energy Act [U.S. Congress 1954] and the
Resource Conservation and Recovery Act [RCRA] as codified in Title 40 Code of Federal
Regulations [CFR] Part 261.3 [EPA 1980]).

The DOE is committed to demonstrating compliance with all applicable regulations for the
permanent disposal of TRU defense wastes in the WIPP repository. These regulations are the
environmental standards for management and disposal of TRU defense wastes as mandated in 40
CFR Part 191 (EPA 1993) and Part 194 (EPA 1996), and the RCRA regulations. Compliance
demonstration through performance assessment (PA) calculations for the CRA-2004 (DOE
2004c) is based on the estimated inventory of existing and currently projected waste streams
compiled in this document.

The purpose of the WIPP TRU Waste Baseline Inventory Report (WTWBIR) Revision 0 (DOE
1994) and Revision 1 (DOE 1995a) was to provide data to be included in the PA modeling
calculations for the WIPP. The Transuranic Waste Baseline Inventory Report, Revision 2
(hereafter referred to as TWBIR Revision 2) (DOE 1995b) expanded the original purpose of
Revisions 0 and 1 to include support for the WIPP Land Withdrawal Act (LWA) (U.S. Congress
1996) by providing an estimate of the total DOE TRU waste inventory. The TWBIR Revision 2
included a chapter and an appendix that discussed the total estimated DOE TRU waste inventory,
including non-defense, commercial, polychlorinated biphenyl (PCB)-contaminated, and buried
(predominately pre-1970) TRU wastes that were not planned at the time for disposal in WIPP.
Since that time, Idaho National Engineering and Environmental Laboratory (INEEL), now the
Idaho National Laboratory (INL), is preparing to ship pre-1970 buried waste to WIPP.
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Figure 1. U.S. Department of Energy TRU Waste Sites
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The Transuranic Waste Baseline Inventory Report, Revision 3 (hereafter referred to as TWBIR
Revision 3) (DOE 1996a) was based on the TWBIR Revision 2 (DOE 1995b) data, which were
supplemented by data in several memoranda issued during early calendar year (CY) 1996. These
memoranda summarize additional data requested by the DOE to support PA modeling
calculations.

The primary purpose of TWBIR Revision 3 (DOE 1996a) was to provide the summary data from
TWBIR Revision 2 (DOE 1995b) and the supplemental information used in the PA for the
development of the Compliance Certification Application (CCA) (DOE 1996b) that was
delivered to the Environmental Protection Agency (EPA), to comply with the LWA (U.S.
Congress 1996). The supplemental information was generated from specific data requests to the
TRU waste sites since the publication of the TWBIR Revision 2. These supplemental data
included estimates for complexing agents, oxyanions, and cement content in solidified waste that
were first included in the 2003 Update Report, Appendix DATA Attachment F of the
Compliance Recertification Application 2004 (DOE 2004c).

The purpose of this Transuranic Waste Baseline Inventory Report - 2004, for the 2004 WIPP
Compliance Recertification Application (hereafter referred to as the TWBIR - 2004) is to
document the total estimated inventory of DOE TRU waste as defined by the DOE TRU waste
sites. This document is a revision of Attachment F found in the Appendix DATA of the CRA-
2004 (DOE 2004c). The primary purpose of this document is to provide the summary data
required for the PA modeling calculations in support of the CRA-2004 that were used in the
Performance Assessment Baseline Calculation (PABC) (Leigh et al. 2005a; Leigh et al. 2005b).
Knowing that the WIPP waste inventory information has changed as a result of characterization
activities, improved estimation processes, and emplacement of waste in WIPP, the EPA
requested that an update to the CCA (DOE 1996b) inventory be included in the CRA-2004. This
information was subsequently updated at EPA’s request (Cotsworth 2005). TWBIR - 2004
provides the changes that were made to the inventory estimate that was submitted as part of the
PABC.

1.2 Purpose and Objectives

The TWBIR Revision 2 (DOE 1995b) contained the TRU Waste Baseline Inventory Waste
Profiles (waste profiles) for all waste stream identifications (ID) (referred to waste stream in this
report) reported by the TRU waste sites at that time, including some TRU waste streams that
were unacceptable for disposal at WIPP. The waste profiles resided in two appendices in
TWBIR Revision 2 (DOE 1995b). Appendix O reported the “Non-WIPP” waste streams and
Appendix P reported the “WIPP” waste streams. For the TWBIR - 2004, Appendix I reports the
“non-WIPP” waste streams, Appendix J reports the “WIPP” waste streams, and Appendix K
reports the “emplaced waste.” Although all TRU waste streams currently reported by the sites
are accounted for in the current database (TWBID Revision 2.1, see Section 2.1.3) and are
reported in the TWBIR - 2004, the non-WIPP waste streams do not contribute to the volume and
scaling calculations. Hence, the non-WIPP waste streams did not contribute to the estimated
TRU waste inventory for the PABC (Leigh et al. 2005a; Leigh et al. 2005b).
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The objectives of the TWBIR - 2004 are to:
1. Estimate and describe the DOE TRU waste inventory;

2. Provide the required CRA information (Appendix DATA Attachment F and specific
information requested by the EPA [Cotsworth 2005]) that were used to support the March
2006 WIPP recertification in a stand alone document; and

3. Provide updated information used in the PABC inventory.

To effectively keep track of the changes in the TRU waste inventory, site TRU waste inventory
information will be monitored for changes as an ongoing process and will be reflected in
subsequent issues of this document.

1.3 Sources of Transuranic Waste Information

For this revision, the TRU waste inventory estimate was developed using existing information
about the waste, which was provided by the TRU waste sites. In addition, information obtained
from site Acceptable Knowledge (AK) Summary Reports was incorporated to provide the most
current information on waste streams being characterized and shipped to WIPP. Particular focus
on data collection involved discussion with TRU waste sites about changes to the inventory since
the certification of WIPP in 1998. Site visits and onsite interviews facilitated data collection and
ensured data were accurately represented.

This report includes information taken from the TWBIR Revisions 2 and 3, the WIPP Waste
Information System (WWIS), and information provided by the TRU waste sites. The information
found in the TWBIR Revision 2 (DOE 1995b) has not been updated since the publication of that
document. The TWBIR Revision 3 (DOE 1996a) used the same data plus other supplemental
data that were needed for the CCA PA calculations. The WIPP has been open and receiving
waste since March 1999. Therefore, data from the emplaced waste through September 30, 2002,
as obtained from the WWIS are included in this report.

1.4 Document Organization

TWBIR - 2004 is organized to be consistent with the TWBIR Revision 3 (DOE 1996a). The
contents of remaining sections in this document are summarized below.

e Section 2.0 presents the approach and methods used for gathering and compiling the WIPP
waste disposal estimated inventory information, including data entry into the Transuranic
Waste Baseline Inventory Database Revision 2.1, Version 3.13, Data Version D.4.16 (LANL
2005) (hereafter referred to as TWBID Revision 2.1) and a description of the records system
used to document the data, as well as analysis methods and results.

e Section 3.0 presents summaries of inventory information including the waste volumes, waste
material parameters (WMPs), packaging materials, chemical components, radiological
components, discussion regarding the non-WIPP and future potential TRU waste, and
discussion regarding the materials used to emplace the waste in the WIPP.
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2.0 METHODS AND APPROACH

This document provides the information that was first reported as part of the WIPP CRA-2004
(DOE 2004c) and includes, as requested by the EPA, selected 2004 updates (Cotsworth 2005).
The work was performed by Los Alamos National Laboratory — Carlsbad Operations (LANL-
CO) and Sandia National Laboratories (SNL). The role of LANL-CO was to provide the
updated inventory estimate and associated analyses using inventory information to support the
PABC (Leigh et al. 2005a; Leigh et al. 2005b). The role of SNL was to perform the PA
calculations, and provide documented results for the PABC. The technical work performed and
documentation produced was governed by the SNL WIPP Quality Assurance (QA) Program
developed for the SNL Nuclear Waste Management Program (NWMP). Under the SNL QA
Program, LANL-CO Inventory personnel:

1. Collected TRU waste stream information from the TRU waste sites via site visits and
additional communication, as needed;

2.  Entered the information into the Transuranic Waste Baseline Inventory Database
(TWBID) Revision 2.1 (LANL 2005), a quality assured electronic database;

3. Performed analyses of the information in support of the CRA-2004 (DOE 2004c) PA
and PABC; and

4. Submitted the above results as official WIPP records acceptable for use in WIPP PA
calculations.

The following sections describe the four basic process steps leading to the issuance of this report.
Section 2.1 discusses information collection, compilation, verification, and validation. Section
2.2 explains the analyses that were performed to provide the information needed to support the
PABC calculations (DOE 2004c; Leigh et al. 2005a; Leigh et al. 2005b). An extensive
discussion on the evolution of the TWBID, a detailed discussion of the analyses and topics
required supporting the PA, and listings of the supporting documents in the SNL WIPP Records
Center are given in Appendix M.

2.1 Collection, Compilation, Verification, and Validation of Inventory Information

The sections that follow describe the process of information collection, entry, verification, and
validation used to ensure quality was maintained throughout the TRU waste inventory process.
The information provided in Section 2.1.1 was specifically called out by SNL to address the PA
information needs (Giambalvo 2002). The information was then collected from the TRU waste
sites, entered into the TWBID Revision 2.1 (LANL 2005), and independently reviewed and
verified by inventory personnel and validated by the sites. The process, by which information
was collected, entered, reviewed, verified, and validated is described in Sections 2.1.2 through
2.1.4.

All of the activities described in this section were governed by SNL Procedure SP 9-6, Baseline
Inventory Report (BIR) Change Report Data Collection and Entry (SNL 2003b). A collection of
the documents compiled for each site is provided in Appendix M, including their respective
Electronic Records Management System number (ERMS #).
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2.1.1 Information Requested for the Performance Assessment

The information requested for the TWBIR - 2004 were called out in a series of communications
shown in Appendices G and H. The specific information needs for PA were given in Giambalvo
(2002) and include the following:

e Waste stream volumes, broken down into categories of stored, projected, and anticipated
waste (sum of stored and projected);

e Inventory of radionuclides by waste stream for both CH- and RH-TRU waste with the
requirement that the radionuclides reported be decayed to a common base year;

e Inventory of all non-radioactive waste material parameters that were previously tracked in
the TWBIR Revision 3 (DOE 1996a). In addition, identification of all waste streams
containing pyrochemical salts;

e Inventory of any other non-radioactive waste materials that are discovered to account for a
significant portion of a waste stream as a result of changes to the inventory;

e Inventory of cellulosics, plastics, and rubber (CPR) and other biodegradable materials used
to facilitate emplacement of waste and magnesium oxide (MgO) in the WIPP;

e Inventory of organic complexing agents and oxyanions (sulfate, nitrate, and phosphate); and

e Waste-stream level inventories of radionuclides and non-radioactive waste material
parameters for waste currently emplaced in the WIPP.

2.1.2 Collection Method

For purposes of recertification, the EPA was primarily concerned with changes in the TRU waste
inventory since the initial WIPP CCA (DOE 1996b) and certification. Each TRU waste site was
sent a copy of their inventory information originally submitted in 1995 for the CCA, in the form
of waste profiles from the TWBIR Revision (DOE 1995b). Guidance was included describing
the information that each site needed to provide for the PA.

The sites were requested to indicate changes on the waste profiles, including any necessary
explanation. The information from the updated waste profiles was entered into the TWBID
Revision 2.1 (LANL 2005), independently verified, and were qualified under SNL NP 19-1,
Software Requirements (SNL 2004). Upon completion, each site’s update waste profile was
returned to the appropriate DOE site representative for verification and signature.

Figure 2 illustrates the steps involved in data collection, processing, and reporting.
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The methodology used to collect information from the TRU waste sites and to enter this
information into the TWBID Revision 2.1 (LANL 2005) is captured in procedure SP-9-6,
Baseline Inventory Report (BIR) Change Report Data Collection and Entry (SNL 2003b). The
process described in this procedure was initiated by a data call based on a request for updating
the waste profile information that was included in the TWBIR Revision 2 (DOE 1995b). A
second data call specifically requested information required by SNL (Giambalvo 2002). During
this time, LANL-CO visited sites to facilitate collection of inventory information, and assist with
questions and issues.

As aresult of EPA’s Completeness Review in 2003, the information from two large quantity
sites was subsequently updated with new information and processing. This occurred during the
review of the inventory information that was submitted as Attachment F to Appendix DATA of
the CRA-2004 (DOE 2004c). An email from Hanford Richland Operations Office (Hanford RL)
identified several waste profiles and associated waste streams that they failed to delete when this
information was initially submitted. An analysis was performed (Lott 2004a) for these waste
profiles, which were subsequently deleted, and therefore supporting the basis for this report.

In addition to the changes in the Hanford information, INL began processing pre-1970 buried
waste for shipment to WIPP. Inventory information was collected from the site to update waste
stream information on the IN-Z001 buried waste that had been included in the inventory update
for the CRA-2004 as possible future waste but “non-WIPP shippable.” The site responded to an
email request for direction on how the waste stream would be reported in final form. Subsequent
discussion and email exchanges resulted in the determination of the IN-Z001 to be separated into
five waste streams by expected content based on AK documentation being collected at the site
(Lott 2004b).

2.1.3 Implementation of the Transuranic Waste Baseline Inventory Database, Revision 2.1

Inventory information collected from the sites included electronic media containing inventory
information, notes from discussions with site waste management personnel, email
correspondence, and site literature. The collected inventory information was then compiled and
used to update the TWBID Revision 2.1 (LANL 2005) by deletion of waste profiles and
associated waste streams that were no longer maintained and/or assimilated into other waste
profiles, modification of waste streams, and addition of new waste streams. This information
was submitted to the SNL WIPP Records Center.

Waste stream profile information was modified for sites that either had additional information or
had modified TWBIR Revision 2 (DOE 1995b) waste streams. When discrepancies were found
or sites requested changes to inventory information after preliminary inventory information was
entered into the database, change information was documented on forms found in Procedure SP-
9-6, Baseline Inventory Report (BIR) Change Report Data Collection and Entry (SNL 2003b).
The inventory information in the database was updated to reflect this new information and the
documentation supporting the changes was submitted to the SNL Records Center.
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2.1.4 Inventory Information Verification and Validation

After inventory information was entered and/or updated into the TWBID, an independent review
was conducted of all changes that were made to the database. This review was tracked and
documented in the database. When all changes were completed, the database record (waste
profiles) were sent back to the sites for final verification and validation, and authentication by the
DOE site representative. Documentation of validation was submitted to the SNL WIPP Records
Center.

Additional records were collected from sites after the inventory was validated and authenticated
by DOE site representatives. Records were received from each site explaining changes that had
occurred with their inventory since the baseline data collection was performed in 1995. These
records were also entered into the SNL WIPP Records Center and excerpts from these records
are provided in Appendix C to this report.

2.2 Analysis Methods

In addition to collecting and processing information from the TRU waste sites and securing the
site information in a qualified database for future use, analyses were performed on the
information to support the CRA-2004 (DOE 2004c) PA and PABC (Leigh et al. 2005a; Leigh et
al. 2005b). For example, volume data from waste streams were rolled up into stored, projected,
and anticipated categories; WMPs were rolled up to provide average waste material densities in
the repository; radionuclides were decay-corrected to the end of calendar year 2001; and
radionuclide activities were scaled for the full repository. Appendix M provides a detailed
listing of all of the analyses that were required to produce the report that was submitted to EPA
as Attachment F to Appendix DATA of the CRA-2004 (DOE 2004c), as well as the reports that
supported the PABC.

The analyses were performed in accordance with AP-092, Analysis Plan for the Transuranic
Waste Inventory Update Report, 2003 (SNL 2003a), and two additional analysis plans: AP-112
Analysis Plan for CRA Response Activities (SNL 2005a), and AP-113 Analysis Plan for
Inventory Reconciliation: Compliance Recertification Application (SNL 2005b). AP-112 was
written to respond to EPA questions during the CRA-2004 Completeness Review. AP-113 was
written to address internal review comments on the document but that have had no impact on PA
calculation (Crawford and Leigh 2004). AP-113 was updated as necessary as the information in
TWBID Revision 2.1 (LANL 2005) was updated. Section 3.2.3, Chemical Components in
Transuranic Waste, including cement analysis and revisions to oxyanions and complexing
agents, and Section 3.5, Emplacement Materials, have been revised as needed according to AP-
113.

2.2.1 Radionuclide Decay Calculations

One of the needs for the radionuclide inventory information (see Section 2.1.1) for the PA is that
all radionuclides reported by waste stream in TWBID Revision 2.1 (LANL 2005) be decayed to
a common time frame. However, the site data provided consisted of radionuclide activity
concentrations at the date of assay (if the waste stream was assayed) or at the date that the site
calculated the activity concentrations. In order to make the radionuclide information complete,
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the radionuclide activity concentration reported by the sites was exported from the TWBID
Revision 2.1 into an external application (ORIGEN, ORNL 2002) where the radionuclide decay
calculations were performed, and then imported back into the TWBID Revision 2.1. See
Appendix M for more discussion concerning radionuclide decay calculation and reporting.

2.2.2 Roll-up and Scaling Calculations

The roll-up and scaling calculations performed in support of this report were performed in the
TWBID Revision 2.1 (LANL 2005). The computational methods that apply to the roll-up and
scaling calculations were defined in the Computational Methodology (LANL 2003). This
methodology document was used as the basis for drafting the design documentation required for
software qualification of TWBID Revision 2.1. The queries that have been qualified for use in
TWBID Revision 2.1 produce the data that are tabulated throughout this report and are
documented in records submitted to the SNL WIPP Records Center.

2.2.3 Chemical Component Calculations

A final request for information set forth in Giambalvo (2002) was that this report supply
information about the chemical components of the waste such as that supplied in support of the
CCA PA in the TWBIR Revision 3 (DOE 1996a). This included a calculation of the mass of
organic ligands (complexing agents), the mass of oxyanions (nitrate, sulfate, and phosphate), and
the mass of cement expected in the disposal volume for WIPP including the breakout of these
components by waste stream.

The calculation of the estimated mass of organic ligands, oxyanions, and cement in the disposal
volume for WIPP was governed by SNL Procedure NP 9-1, Analyses (SNL 2001). The reports
are discussed in Sections 3.2.3.1, 3.2.3.2, and 3.2.3.3. Appendix A contains the results of an
analysis of the inventory for pyrochemical salts. The waste streams containing the specific
chemical components can be found in Appendix L.

2.3 Records

The entire process of data collection, database development, and analysis leading up to the
publication of this report has been documented and submitted to the SNL WIPP Records Center
in accordance with SNL Procedure NP 17-1, Records (SNL 2003c). A detailed discussion of the
records that have been used to generate this report can be found in Appendix M.

3.0 TRANSURANIC WASTE INVENTORY ESTIMATES

This section presents the estimated TRU waste inventory that was collected on behalf of the
DOE in support of CRA-2004 (2004c) and was subsequently updated for the PABC (Leigh et al.
2005a; Leigh et al. 2005b). The inventory information is stored in an electronic database, the
TWBID Revision 2.1, Version 3.13, Data Version D.4.16 (LANL 2005), which has been
qualified as discussed generally in Section 2 and in detail in Appendix M of this report.

This presentation of the TRU waste inventory consists of summaries of the inventory
information collected from the TRU waste sites and the information calculated from the data
submitted by the sites. Section 3.1 presents the volume information provided by the sites for
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CH- and RH-TRU waste and the volume roll-ups to the WIPP repository capacity needed for PA.
Section 3.2 presents the non-radiological waste inventory as reported by the sites and as needed
for PA. This includes roll-ups of the waste materials (Section 3.2.1), roll-ups of the packaging
materials (Section 3.2.2), and information about the chemical components of the waste (Section
3.2.3). Section 3.3 presents the radionuclide inventory reported by the sites and WIPP-level roll-
ups of the radionuclide data needed for PA.

Section 3.4 presents a discussion of the non-WIPP and future potential waste, and provides the
total volumes of the non-WIPP wastes. Section 3.10 provides information for the materials used
to facilitate waste emplacement at the WIPP. The complete TRU waste inventory for all waste
streams at all of the sites has been prepared in support of the CRA-2004 (DOE 2004c¢) and the
PABC (Leigh et al. 2005a; Leigh et al. 2005b). That inventory is presented by site by waste
stream in Appendices I, J, and K. Appendix | presents individual waste stream profiles for all of
the waste streams that have been designated as non-WIPP waste streams, as discussed in Section
3.7. Appendix J presents individual waste stream profiles for all WIPP waste streams planned
for emplacement in the WIPP. Appendix K presents individual waste stream profiles for all
WIPP waste streams that were emplaced in the WIPP as of September 30, 2002.

3.1 Transuranic Waste Volume Inventory Estimates
The volume information requested from the sites was broken down as follows:

e stored waste — waste that currently exists at the TRU waste site, regardless of whether it is in
its final form,

e projected waste — waste that will be generated in the future, and
e anticipated waste — stored plus projected.

Information for emplaced wastes was obtained from the WWIS. The total waste stream volume
collected from the sites included stored (vs) and projected (v,) components as applicable for each
TRU waste stream. The sites also reported both “As Generated” and “Final Form” (as opposed
to “Final Waste Form”) waste volumes for their waste streams (see Glossary for definitions).
The “Final Form” volume accounts for the payload container (the volume the waste container
occupies in the repository). Since PA only considers the waste volume that will be disposed in
the WIPP, only the “Final Form” volumes were used of actual (reported by the site) and scaled
(used in PA) waste volumes.

Table 1 presents the CH-TRU waste anticipated inventory volumes reported by the sites. Table 2
presents the RH-TRU waste anticipated inventory volume reported by the sites. The data
presented in Tables 1 and 2 were derived by summing the waste-stream-level data into a site-
level roll-up. For each site, all stored waste stream volumes (vs) were summed to arrive at the
total stored volume for the site, V5. All projected waste stream volumes (vp) were summed to
arrive at the total projected volume for the site, V. The sum of the total stored volume and the
total projected volume is the anticipated volume, V..

Va=Vs+Vp (1)
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Where
V, is the total anticipated volume
Vs is the total stored volume
V, is the total projected volume.
Table 1. WIPP CH-TRU Waste Anticipated Inventory By Site
Stored Projected | Anticipated
. Volumes Volumes Volumes
TRU Waste Site (Cubic (Cubic (Cubic
Meters) Meters) Meters)
Argonne National Laboratory - East 1.1E+02 8.0E+01 1.9E+02
Argonne National Laboratory - West 6.0E+00 3.8E+01 4.4E+01
Battelle Columbus Laboratories 5.2E+00 0.0E+00 5.2E+00
Bettis Atomic Power Laboratory 1.9E+01 0.0E+00 1.9E+01
Energy Technology Engineering Center 2.3E+00 0.0E+00 2.3E+00
Hanford (Richland) Site 1.3E+04 5.9E+03 1.8E+04
Hanford (River Protection) Site 3.9E+03 0.0E+00 3.9E+03
Idaho National Engineering and 6.1E+04 1.8E+04
. 7.8E+04
Environmental Laboratory
Knolls Atomic Power Laboratory - Nuclear 5.5E+01 1.7E+02
) 2.3E+02
Fuel Services
Lawrence Livermore National Laboratory 3.5E+02 2.1E+03 2.4E+03
Los Alamos National Laboratory 1.2E+04 3.3E+03 1.5E+04
Nevada Test Site 6.2E+02 4.6E+02 1.1E+03
Oak Ridge National Laboratory 0.0E+00 4.5E+02 4.5E+02
Paducah Gaseous Diffusion Plant 5.7E+00 5.7E+00 1.1E+01
Rocky Flats Environmental Technology Site 5.4E+03 2.8E+03 8.1E+03
Sandia National Laboratories - Albuquerque 2.4E+01 0.0E+00 2.4E+01
Savannah River Site 1.3E+04 2.4E+03 1.5E+04
U.S. Army Material Command 2.5E+00 0.0E+00 2.5E+00
University of Missouri Research Reactor 1.5E+00 0.0E+00 1.5E+00
Totals | 1.1E+05 3.5E+04 1.4E+05
Emplaced Volume
Waste Isolation Pilot Plant 7.7E+03 7.7E+03
Grand Totals | 1 oE+05 3.5E+04 1.5E+05

Data Source: TWBID Revision 2.1, Version 3.13, Data Version D.4.16, LANL 2005.
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Table 2. WIPP RH-TRU Waste Anticipated Inventory By Site

Stored Projected | Anticipated
TRU Waste st oumes | Nolmes | volumes

Meters) Meters) Meters)
Argonne National Laboratory - East 1.5E+01 1.0E+02 1.2E+02
Argonne National Laboratory - West 2.4E+01 6.9E+01 9.3E+01
Battelle Columbus Laboratories 4.4E+01 1.8E+00 4.6E+01
Bettis Atomic Power Laboratory 2.0E+00 0.0E+00 2.0E+00
Energy Technology Engineering Center 5.0E+00 0.0E+00 5.0E+00
Hanford (Richland) Site 3.8E+02 1.1E+03 1.5E+03
Hanford (River Protection) Site 4.5E+03 0.0E+00 4.5E+03
Idaho National Engineering and Environmental | 2.2E+02 0.0E+00 2.2E+02
Laboratory
Knolls Atomic Power Laboratory - 0.0E+00 1.4E+02 1.4E+02
Schenectady
Los Alamos National Laboratory 1.3E+02 0.0E+00 1.3E+02
Oak Ridge National Laboratory 0.0E+00 6.6E+02 6.6E+02
Sandia National Laboratories - Albuquerque 4.6E+00 0.0E+00 4.6E+00
Savannah River Site 0.0E+00 2.3E+01 2.3E+01
Totals 5.3E+03 2.1E+03 7.4E+03

Data Source: TWBID Revision 2.1, Version 3.13, Data Version D.4.16, LANL 2005.

3.1.1 Waste Isolation Pilot Plant-Level Roll-Up of Waste Inventory for Performance
Assessment

The PA conducted in support of the WIPP recertification was predicated on the assumption that
the WIPP repository will be filled to its design capacity at the time of closure. The design
capacity for WIPP is 175,564 m® (6,200,000 ft*) (U.S. Congress 1996) with a limit of 7,079 m®
(250,000 ft*) for RH-TRU waste as imposed by the Consultation and Cooperation Agreement
(C&C Agreement) (DOE and State of New Mexico 1988), therefore the CH-TRU disposal limit
is 168,485 m* (5,950,000 ft*). The volume of anticipated plus emplaced waste (CH-TRU and
RH-TRU) reported by the sites in support of the CRA-2004 (DOE 2004c) and the PABC (Leigh
et al. 2005a; Leigh et al. 2005b) is less than the design capacity for the WIPP for CH-TRU
waste, but more than the WIPP design capacity for RH-TRU waste. Therefore, scaling the CH-
and RH-TRU waste volumes (up and down, respectively) to the design capacity for CH- and RH-
TRU waste in the WIPP is necessary for PA. The scaled inventory for PA is referred to as the
disposal volume as described in the Glossary. The CH-TRU waste was scaled up since the
anticipated volume is less than the allowable capacity. The RH-TRU waste was scaled down
because the anticipated volume of RH-TRU waste exceeded the allowable limit. Scaling is
performed only on projected waste.

Main Body 13



DOE/TRU-2006-3344

Table 3 presents the volume scaling factors. The following sections discuss the calculation of
the WIPP-level roll-up for CH- and RH-TRU waste.

Table 3. Volume Scaling Factors

CH WASTE
WIPP capacity for waste 1.68E+05 m°
Total stored volume 1.09E+05 m®
Total projected volume 3.47E+04 m®
Total emplaced volume 7.72E+03 m®
Volume scaling factor (SF CH) 1.48E+00
Note: 1.68E+05 — (1.09E+05 + 7.72E+03) = 1.48E+00
(3.47E+04)
RH WASTE
WIPP capacity for waste 7.08E+03 m®
Total stored volume 5.29E+03 m®
Total projected volume 2 0SE+03 m®
Total emplaced volume 0.00E+00 m®
Volume scaling factor (SFRH) 8.61E-01
Note: 7.08E+03 - (5.29E+03 + 0.00E+00) = 8.61E-01
(2.08E+03)

Data Source: TWBID Revision 2.1, Version 3.1, Data Version D.4.16, LANL 2005.

3.1.1.1 Calculation of Waste Isolation Pilot Plant-Level Roll-Up for Contact-Handled
Transuranic Waste

The WIPP disposal limit for CH-TRU waste is 168,485 m® (5,950,000 ft*). Since the total
reported volume of CH-TRU waste is less than the WIPP limit, the projected volume was scaled
so the total volume equaled the CH-TRU waste disposal limit for WIPP. The scaling factor for
CH-TRU waste was calculated using the following equation applied to WIPP waste streams.

The CH-TRU waste volume scaling factor was calculated as follows:

SFcy = (CH-TRU Design Capacity Volume inm’ - V-V, )/ Vy (2)
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Where
SFcy s the scaling factor for the CH-TRU waste volume as of September 30, 2002
Vs is the total stored volume over all waste streams and all sites for CH-TRU waste
Ve is the total emplaced volume over all waste streams and all sites for CH-TRU
waste
Vp is the total projected volume over all waste streams and all sites for CH-TRU
waste

The disposal inventory for a single CH-TRU waste stream was obtained by multiplying the CH-
TRU waste projected volume by the appropriate scaling factor and adding that value to the stored
and emplaced volumes for each waste stream.

Ver-pisposal = SFcH (Vo) + Vs + Ve (3)
Where
Vch-pisposal 1S the disposal volume for CH-TRU waste for a single waste stream
SFch is the scaling factor for the CH-TRU waste volume
Vp is the projected inventory volume for a single CH-TRU waste stream before
scaling
Vs is the stored inventory volume for a single CH-TRU waste stream
Ve is the emplaced inventory volume for a CH-TRU single waste stream

The total CH-TRU waste disposal inventory, Vch.-pisposal, 1S the sum of the scaled CH-TRU waste
stream volumes. The scaled waste stream volumes for the CH-TRU waste streams included in
the estimate of volume for the PABC are given in Appendix E, Table E-1. All volume and
scaling calculated results were derived from the information that was reported in the updated
TWBID Revision 2.1 (LANL 2005) for each CH-TRU waste stream. The volume rollups and
scaling calculations were performed under the SNL QA program as described in the
Computational Methodology (LANL 2003).

3.1.2 Calculation of Waste Isolation Pilot Plant-Level Roll-up for Remote-Handled
TransuranicWaste

The WIPP disposal limit for RH-TRU waste is 7,079 m® (250,000 ft*) (U.S. DOE and State of
New Mexico 1988). The reported volume of stored RH-TRU waste is less than the disposal limit
but the sum of the stored and projected volumes is greater than the disposal limit. Since the total
reported volume of RH-TRU waste is greater than the WIPP limit, the projected volume was
scaled down so the total volume for PA equaled the RH-TRU waste disposal limit for WIPP.

The scaling factor for RH-TRU waste was obtained after RH-TRU waste streams designated as
non-WIPP waste streams (Appendix I) were removed for WIPP waste streams.

The scaling factor for RH-TRU waste was calculated using the following equation:
SFry = (RH-TRU Design Capacity Volume in m* - V- V,)/ V, 4)

Where
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SFRrH is the scaling factor for the RH-TRU waste volume as of September 30, 2002

Vs is the total stored volume over all waste streams and all sites for RH-TRU
waste

Ve is the total emplaced volume over all waste streams and all sites for RH-TRU
waste

Vp is the total projected volume over all waste streams and all sites for RH waste

There is currently no RH-TRU waste emplaced in the WIPP, so the total RH-TRU waste
emplaced volume, V., is zero.

The disposal inventory for a single RH-TRU waste stream was then obtained by multiplying the
RH-TRU waste projected volume by the appropriate scaling factor and adding that value to the
stored and emplaced volumes for each waste stream.

VRH-Disposal = SF, RH (vp) vt v, (5)
Where
VrH-Disposal 1S the disposal volume for RH-TRU waste for a single waste stream
SFrH is the scaling factor for the RH-TRU waste volume
Vs is the stored inventory volume for a single RH-TRU waste stream
Ve is the emplaced inventory volume for a single RH-TRU waste stream
Vp is the projected inventory volume for a single RH-TRU waste stream before
scaling

Table 3 shows the calculation for the RH-TRU waste scaling factor and the RH-TRU waste
volumes. The total RH-TRU waste disposal inventory, Vru-pisposal, IS the sum of the scaled RH-
TRU waste stream inventories. The scaled waste stream volumes for the RH-TRU waste streams
included in the estimate of volume for the PABC is given in Appendix E, Table E-2. All volume
and scaling calculated results were derived from the information that was reported in the updated
TWBID Revision 2.1 (LANL 2005) for each RH-TRU waste stream. The volume rollups and
scaling calculations were performed under the SNL QA program as described in the
Computational Methodology (LANL 2003).

The total disposal inventory for the WIPP repository is the sum of the disposal volumes for CH-
and RH-TRU wastes for all waste streams after scaling (Vch-pisposal @Nd VRrH-bisposat) -

3.2 Non-Radiological Aspects of the Transuranic Waste Inventory Estimate

This section presents the non-radiological aspects of the TRU waste inventory that was collected
on behalf of the DOE in support of the CRA-2004 (DOE 2004c) and the PABC (Leigh et al.
2005a; Leigh et al. 2005b). Section 3.2.1 presents the estimated inventory of waste materials.
Section 3.2.2 presents the estimated inventory of packaging materials, and Section 3.2.3 presents
the estimated inventory of chemical components.

The DOE has many reasons for obtaining and tracking non-radiological information about the
TRU waste inventory destined for WIPP. For example, the DOE tracks the waste materials that
go into the repository (i.e., CPR materials) because they may affect gas generation in the
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repository. As another example, the DOE tracks the chemical components of the waste going
into the repository because they affect the solubility of actinides in the waste. The DOE needs to
know the non-radiological properties of the waste not only for PA but also to support safe
transportation of the waste and operation of the facility.

The DOE has established a system of tracking the non-radiological waste parameters of the
waste destined for WIPP. It involves a description of the waste streams in terms of their waste
matrix codes (WMCs) and associated final waste forms, and their WMPs.

The WMPs, final waste forms, and WMCs are defined in the Glossary, and were previously
described in the TWBIR Revision 2 (DOE 1995b). The final waste forms and WMCs are also
described in detail in the DOE Waste Treatability Group Guidance (DOE 1995c).

The following WMP descriptions were excerpted from the TWBIR Revision 2 (DOE 1995b) and
are operative in this document:

e Iron-base metal/alloys — This designation is meant to include iron and steel alloys in the
waste and does not include the waste container materials. This also includes an iron-base
metallic phase associated with any vitrification process, if applicable;

e  Aluminum-base metal/alloys — Aluminum or aluminum-base alloys in the waste materials;

e  Other metal/alloys — All other metals found in the waste materials (such as copper, lead,
zirconium, and tantalum). The lead portion of lead rubber gloves/aprons is also included in
this category;

e  Other inorganic material — Includes inorganic non-metal waste materials such as concrete,
glass, firebrick, ceramics, graphite, sand, and inorganic sorbents;

e Vitrified material — This refers to waste that has been melted or fused at high temperatures
with glass-forming additives such as soil or silica in appropriate proportions to result in a
homogeneous glass-like matrix (note that any unoxidized metallic phases, if present, are
included in the iron-base metal/alloys waste material parameter);

e Cellulosic material — Includes those materials generally derived from high polymer plant
carbohydrates. Examples are paper, cardboard, kimwipes, wood, cellophane, and cloth;

e Rubber material — Includes natural or manmade elastic latex materials. Examples are
Hypalon®, neoprene, surgeons’ gloves, and leaded-rubber gloves (rubber part only);

e Plastic material — Includes generally manmade materials, often derived from petroleum
feedstock. Examples are polyethylene, polyvinylchloride, Lucite®, and Teflon®;

e Solidified inorganic material — Includes any homogeneous materials consisting of sludge or
aqueous-base liquids that are solidified with cement, Envirostone®, or other solidification
agents. Examples are wastewater treatment sludge, cemented aqueous liquids, and inorganic
particulates. If a TRU waste site has not reported cement used as part of the solidification
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process in the cement (solidified) waste material parameter, the density of the cement may
be included in this field;

e Solidified organic material — Includes cemented organic resins, solidified organic liquids,
and sludges;

e  Cement (solidified) — Includes the cement used in solidifying liquids, particulates, and
sludges. If the field for a solidified final waste form is left blank, it means that either cement
is not the solidifying agent or that the cement is included in another waste material
parameter field such as solidified inorganic material or other inorganic materials; and

e Soil — Generally consists of naturally occurring soils that have been contaminated with
radioactive waste materials at a high enough level to be considered TRU waste.

Packaging material parameters are described in further detail in Section 3.2.2 and Appendix D.
Packaging material parameters were reported from the material parameter descriptions described
in the TWBIR Revision 2 (DOE 1995b). These parameters were determined by weights defined
as follows:

e Steel — The weight of the steel part of the packaging from container information provided by
the TRU waste sites. Any necessary overpacking is included in the weight;

e Plastic — The weight of any plastic packaging submitted by the TRU waste sites. When the
weight of a rigid liner is not given, a 90-mil high density polyethylene (HDPE) liner is
assumed; and

e Lead - The weight of the lead shielding in an RH-TRU canister is assumed if not provided
by the TRU waste sites (see Appendix D for details).

Final waste form refers to the expected physical and chemical form of a waste stream after it is
ready for disposal (i.e., once the waste has been processed, treated, or repackaged as necessary
and is ready for shipment to WIPP). Each final waste form consists of one or more WMCs. The
WNMCs associated with each of the final waste forms listed below are included in the TWBIR
Revision 3 (DOE 19964, Table 1-2). The purpose of the final waste form is to group waste
streams that are expected to have similar physical and chemical properties at the time of disposal.
A final waste form was assigned to all reported WIPP waste streams by each of the sites. The
final waste forms are:

e Solidified inorganic material,
e Salt,

e Solidified organic material,

e Soil,

e Uncategorized metal (metal waste other than lead and/or cadmium),
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e Lead/cadmium metal,

e Inorganic non-metal,

e  Combustible material,

e Graphite,

e Heterogeneous debris,

e Filter material,

e Excluded waste streams (excluded from disposal at WIPP), and
e Unknown (excluded from disposal at WIPP).

The purpose of the WMCs is to aid in categorizing mixed waste streams into groups based on
their different physical and chemical characteristics. The sites assign the WMCs for all of their
mixed waste streams and generally assign them for their non-mixed waste streams as well. The
WMC system description and terminology used by the sites and the DOE is detailed in the DOE
Waste Treatability Group Guidance (DOE 1995c). The WMCs are numerous and are therefore
not all listed here. However, the summary category groups (referred to as matrix parameter
categories in the “DOE Waste Treatability Group Guidance”™) are debris (S5000), homogeneous
solids (S3000), and soil/gravel (S4000).

There are several WMCs in each of these summary category groups. For example, the debris
(S5000) summary category group is divided into inorganic debris (S5100), organic debris
(S5300), heterogeneous debris (S5400), and unknown/other debris (S5900). The inorganic
debris group (S5100) is divided into metal debris (S5110), inorganic nonmetal debris (S5120),
and unknown/other inorganic debris (§5190). The metal debris (S5110) group is divided into
metal debris without lead or cadmium (S5111), and so on. These are detailed in DOE 1995c.

3.2.1 Waste Materials

As part of the data call for TWBIR - 2004, the sites were asked to provide information about the
materials contained in the waste. For each waste stream, they were asked to designate a final
waste form and to provide the average density of each of the WMPs in the waste stream. In
some cases, the sites provided minimum and maximum WMP densities.

For those waste streams where the site did not provide information regarding WMPs, the WMPs
were estimated using the methods described in the Computational Methodology (LANL 2003)
and in the WMP correction packages as identified in Appendix M. In summary, when partial
information was provided (i.e., the minimum value or maximum value but not the average), it
was used to calculate the average WMP densities (which were needed for PABC). When WMP
density information was not provided for a waste stream, the average density was inferred by
identifying an analogous waste stream, and mapping the WMP densities from that waste stream
into the waste stream that lacked WMPs. For some sites such as LANL, where WMPs were
reported in TWBIR Revision 2 (DOE 1995b), WMPs were traced back to that document. If this
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historic information was not available, the other waste streams from that site were reviewed to
identify waste streams with similar final waste forms, WMCs, and waste stream descriptions. If
a similar waste stream was identified, the WMP densities from that waste stream (source) were
attributed to the waste stream that lacked WMP densities (destination waste stream). In both
cases, the packaging material parameters were edited using the waste packaging densities
discussed in Section 3.2.2 as appropriate for the type of container(s) in the assigned waste
stream.

Waste streams were sometimes comprised of more than one container type (for example, 55-
gallon drums and standard waste boxes [SWBs]). In these instances, when the site provided only
one set of WMP densities, those WMP densities were used for both container types, except for
the packaging material parameters, which were modified for the container type using the waste
packaging densities given in Section 3.2.2. The waste profiles in Appendices | and J (non-WIPP
and WIPP waste streams, respectively) have a weighted average of the WMP densities for all
container types used in a waste stream. If the site provided a WMP list for each container type,
those lists were maintained in the TWBID Revision 2.1 and a weighted average of the WMPs for
all container types was used in the waste profiles generated by TWBID, Revision 2.1, Data
Version D.4.16 (LANL 2005).

In some cases, the sites provided incomplete WMP information from which the needed densities
could be inferred. Specifically, the WMP average densities were inferred from minimum and
maximum WMP data. However, the minimum and maximum values were not used for the
CRA-2004 (DOE 2004c) PA or for the PABC (Leigh et al. 2005a; Leigh et. al. 2005b) and they
were not reported in the TRU waste inventory estimate.

3.2.1.1 Roll-Up of Final Waste Form Volumes

Table 4 presents a roll-up of the final waste form volumes for CH- and RH-TRU waste. Every
WIPP waste stream in the TWBID Revision 2.1 (LANL 2005) has been assigned a final waste
form. The total volume for each of the final waste form categories is calculated by summing the
unscaled waste stream volume components (emplaced, stored, and projected) with the same final
waste form designation for all waste streams, from all sites, destined for WIPP.
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Table 4. Transuranic Waste Inventory for WIPP

Projected Emplaced Anticipated
Final Waste Forms Stored VVolumes Volumes Volumes Volumes
Contact Handled Waste (cubic meters)
Combustible 4.3E+03 1.9E+03 6.1E+02 6.8E+03
Filter 9.9E+02 5.9E+02 3.4E+02 1.9E+03
Graphite 1.2E+02 1.3E+00 0.0E+00 1.3E+02
Heterogeneous Debris 4.9E+04 1.4E+04 5.7E+02 6.3E+04
Inorganic Non-Metal 1.2E+04 6.8E+01 9.7E+02 1.2E+04
Lead/Cadmium Metal 1.4E+02 3.2E+01 8.1E+01 2.6E+02
Salt 1.6E+02 1.9E+02 1.5E+03 1.8E+03
Soils 3.0E+02 9.7E+01 0.0E+00 4.0E+02
Solidified Inorganics 3.9E+04 9.0E+03 3.3E+03 5.1E+04
Solidified Organics 1.3E+03 3.9E+03 0.0E+00 5.2E+03
Uncategorized Metal 2.4E+03 5.1E+03 3.6E+02 7.9E+03
Total CH Volumes 1.1E+05 3.5E+04 7.7E+03 1.5E+05
Remote Handled Waste (cubic meters)

Combustible 1.8E+01 8.9E-01 0.0E+00 1.9E+01
Filter 8.9E+00 8.9E+00 0.0E+00 1.8E+01
Heterogeneous Debris 6.1E+02 9.5E+02 0.0E+00 1.6E+03
Inorganic Non-Metal 4.3E+01 4.4E+01 0.0E+00 8.6E+01
Lead/Cadmium Metal 1.2E+01 7.1E+00 0.0E+00 1.9E+01
Soils 0.0E+00 2.0E+02 0.0E+00 2.0E+02
Solidified Inorganics 4.5E+03 3.3E+02 0.0E+00 4.8E+03
Solidified Organics 9.5E+00 0.0E+00 0.0E+00 9.5E+00
Uncategorized Metal 8.4E+01 5.4E+02 0.0E+00 6.2E+02
RH Total Volumes 5.3E+03 2.1E+03 0.0E+00 7.4E+03
Total TRU Waste Volumes 1.1E+05 3.7E+04 7.7E+03 1.6E+05

Data Source: TWBID Revision 2.1, Version 3.13, Data Version D.4.16, LANL 2005.
3.2.1.2 Waste Material Parameter Average Densities for Each Final Waste Form

Tables 5 through 24 present the WMP average densities for each final waste form in CH-TRU
and RH-TRU waste. Tables 5 through 15 present CH-TRU waste. Tables 16 through 24 present
RH-TRU waste. These tables include the rolled up WMP average densities for each final waste
form and the rolled up waste volumes by site that contributed to the total final waste form
volume. These volumes are broken out into stored and projected volumes, and the total volume
of waste by site for each final waste form. The emplaced volume is shown separately. The final
waste forms that have an emplaced waste CH-TRU waste volume are combustible, filter,
heterogeneous, inorganic non-metal, lead/cadmium metal, salt, solidified inorganics, and
uncategorized metal. No RH-TRU waste is emplaced at the WIPP at this time.

For example, Table 5 presents the WMP average densities for all CH-TRU waste streams with
the combustible final waste form designation. The table shows roll-ups for stored, projected, and
emplaced CH-TRU waste with the combustible final waste form designation for each site. This
information is derived by summing the component volumes for each CH-TRU waste stream in
the combustible category at each site.
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Calculation of the WMP average densities in a final waste form requires combining data from
the individual waste streams with the same final waste form designation as follows:

"Ymi = (""pl) i)

iyg o X Wt ©
VP Wpg /i
Where
WMpd is the mass of the waste material (WM) in waste stream i with a final form
_ designation j
WMpJ is the average density of the WM in waste stream i with a final form
_ designation j
Vi is the volume of waste stream i (stored + projected + emplaced) with a final
_ form designation j
W'_\"MJ is the total mass of WM in all waste streams with a final form designation j
Vo is the total volume of all waste streams with a final form designation j
WMp) is the average density of the WM in all waste streams with a final form

designation j.

At the time of the inventory cutoff date (September 30, 2002, portions of some waste streams
had been shipped to the WIPP and emplaced and others were yet to be characterized and
shipped. If there was no emplaced waste for a waste stream as of the inventory date, then the
emplaced volume in the equation above for that waste stream was zero. If there was no emplaced
waste for any of the waste streams within the final waste forms considered, the total emplaced
volume for the final waste form was also zero.

There are several notable differences in the WMP average densities for the roll-ups by final
waste form when compared to the TWBIR Revision 3 (DOE 1996a). These changes are
tabulated and discussed in Appendix B.

3.2.1.3 WIPP-Scale Waste Material Parameter Densities

Performance assessments conducted in support of the WIPP have been predicated on the
assumption that waste materials are distributed homogeneously throughout the repository. As a
result, a WIPP-scale average estimated value for waste material densities is needed for PA. The
estimated WIPP-scale WMP average densities for CH- and RH-TRU wastes in support of the
PABC (Leigh et al. 2005a; Leigh et al. 2005b) are presented in Tables 25 and 26, respectively.
These are equivalent to CRA-2004 (DOE 2004c) Tables F25 and F26 in Attachment F to
Appendix DATA of TWBIR Revision 3 (DOE 1996a) Tables 2-2 and 2-3, respectively. Note
also that the TWBIR Revision 3 (DOE 1996a) Tables 2-2 and 2-3 are the same as TWBIR
Revision 2 (DOE 1995b, Tables 3-2 and 3-3, respectively). Although these tables in TWBIR
Revisions 2 and 3 contain the minimum, maximum, and average densities for the WMP, this
report contains only one value of density of the waste representing the best estimate for the
WMP.
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The WMP densities were combined, or “rolled up,” for the whole repository according to the
Computational Methodology (LANL 2003). Specifically, the roll-up of WMP densities required
summing the WMP densities from all of the WIPP waste streams reported by the sites. A
weighted average value for the WMP based on the individual waste stream volumes in the total
inventory was calculated from the WMP densities provided by the sites as shown below:

"Mim; = "py) v;)

v -
WMp="Mpp sy
Where

"Mm; is the mass of the WM in waste stream i

WM, is the density of the WM in waste stream i

i is the unscaled volume of waste stream i (stored + projected + emplaced)

MM is the total mass of WM in all waste streams

\Y is the unscaled volume of all waste streams

WMp is the average density of the WM in all waste streams
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Table 5. WIPP Contact-Handled TRU Waste Profiles - Combustible

Final Waste Form: Combustible

Generator Site Waste

Stored Projected Total
Site (cubic meters) | (cubic meters) | (cubic meters)
Argonne National Laboratory - East 9.0E+01 6.6E+01 1.6E+02
Argonne National Laboratory - West 5.4E+00 4.4E+00 9.8E+00
Battelle Columbus Laboratories 5.2E+00 0.0E+00 5.2E+00
Hanford (Richland) Site 9.8E+01 0.0E+00 9.8E+01
Los Alamos National Laboratory 2.9E+03 1.4E+03 4.3E+03
Rocky Flats Environmental Technology Site 1.2E+03 4.5E+02 1.6E+03
Generator Site Waste Total 4.3E+03 1.9E+03 6.2E+03
Emplaced Waste Stored Projected Total
Site (cubic meters) | (cubic meters) | (cubic meters)
Waste Isolation Pilot Plant 6.1E+02 0.0E+00 6.1E+02
Emplaced Waste Total 6.1E+02 0.0E+00 6.1E+02
Total Waste Volume 4.9E+03 1.9E+03 6.8E+03

Waste Material Parameters

Average Density (kg/ma)

Iron-Base Metal/Alloys 6.2E+01
Aluminum-Base Metal/Alloys 6.9E-01
Other Metal/Alloys 1.4E+01
Other Inorganic Materials 1.0E+01
Cellulosics 3.0E+01
Rubber 1.2E+01
Plastics 4.4E+01
Solidified, Inorganic Matrix 6.6E-01
Cement (Solidified) 4.8E-02
Vitrified 0.0E+00
Solidified, Organic Matrix 1.2E+01
Soils 6.9E-01

Data Source: TWBID Revision 2.1, Version 3.13, Data Version D.4.16, LANL 2005.
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Table 6. WIPP Contact Handled TRU Waste Profiles - Filter
Final Waste Form:  Filter
Generator Site Waste %(ESLGIS Pr(gfjebcitfd Total
Site meters) meters) (cubic meters)
Hanford (Richland) Site 2.2E+01 0.0E+00 2.2E+01
Lawrence Livermore National Laboratory 1.9E+02 4.5E+02 6.4E+02
Los Alamos National Laboratory 3.3E+02 0.0E+00 3.3E+02
Rocky Flats Environmental Technology Site 4.5E+02 1.4E+02 5.8E+02
Generator Site Waste Total 9.9E+02 5.9E+02 1.6E+03
Emplaced Waste
Stored Projected
Site (cubic (cubic Total
(cubic meters)
meters) meters)
Waste Isolation Pilot Plant 3.4E+02 0.0E+00 3.4E+02
Emplaced Waste Total 3.4E+02 0.0E+00 3.4E+02
Total Waste Volume 1.3E+03 5.9E+02 1.9E+03
Waste Material Parameters Average Density (kg/m3)
Iron-Base Metal/Alloys 8.5E+01
Aluminum-Base Metal/Alloys 1.8E+01
Other Metal/Alloys 5.1E+01
Other Inorganic Materials 1.7E+01
Cellulosics 4.7E+01
Rubber 6.2E+00
Plastics 1.5E+01
Solidified, Inorganic Matrix 5.9E-01
Cement (Solidified) 0.0E+00
Vitrified 0.0E+00
Solidified, Organic Matrix 3.3E-01
Soils 4.7E+00

Data Source: TWBID Revision 2.1, Version 3.13, Data Version 4.1.16, LANL 2005
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Table 7. WIPP Contact Handled TRU Waste Profiles - Graphite
Final Waste Form:  Graphite
Generator Site Waste
Stored Projected Total
Site (cubic meters) (cubic meters) | (cubic meters)

Rocky Flats Environmental Technology Site 1.2E+02 1.3E+00 1.3E+02

Generator Site Waste Total 1.2E+02 1.3E+00 1.3E+02

Total Waste Volume 1.2E+02 1.3E+00 1.3E+02

Waste Material Parameters Average Density (kg/m3)

Iron-Base Metal/Alloys 1.9E+01
Aluminum-Base Metal/Alloys 0.0E+00
Other Metal/Alloys 0.0E+00
Other Inorganic Materials 1.7E+02
Cellulosics 8.6E+01
Rubber 0.0E+00
Plastics 2.3E+01
Solidified, Inorganic Matrix 7.1E+00
Cement (Solidified) 0.0E+00
Vitrified 0.0E+00
Solidified, Organic Matrix 0.0E+00
Soils 0.0E+00

Data Source: TWBID Revision 2.1, Version 3.13, Data Version D.4.16, LANL 2005.
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Table 8. WIPP Contact Handled TRU Waste Profiles - Heterogeneous Debris
Final Waste Form: | Heterogeneous Debris
Generator Site Waste Stored Projected Total
Site (cubic meters) | (cubic meters) | (cubic meters)
Argonne National Laboratory - West 6.2E-01 3.4E+01 3.4E+01
Bettis Atomic Power Laboratory 1.9E+01 0.0E+00 1.9E+01
Energy Technology Engineering Center 1.5E+00 0.0E+00 1.5E+00
Hanford (Richland) Site 1.2E+04 6.8E+02 1.3E+04
Idaho National Engineering and Environmental 5 OE+04 5 6E+03 2 5E+04
Laboratory
Knol'ls Atomic Power Laboratory - Nuclear Fuel 5 5E+01 1 7E+02 2 3E402
Services
Lawrence Livermore National Laboratory 1.3E+02 1.4E+03 1.6E+03
Los Alamos National Laboratory 2.1E+03 1.4E+03 3.5E+03
Nevada Test Site 6.1E+02 4.6E+02 1.1E+03
Oak Ridge National Laboratory 0.0E+00 4.5E+02 4.5E+02
Rocky Flats Environmental Technology Site 1.0E+03 1.2E+03 2.2E+03
Sandia National Laboratories - Albuquerque 2.4E+01 0.0E+00 2.4E+01
Savannah River Site 1.3E+04 2.4E+03 1.5E+04
U.S. Army Material Command 2.5E+00 0.0E+00 2.5E+00
University of Missouri Research Reactor 1.5E+00 0.0E+00 1.5E+00
Generator Site Waste Total 4.9E+04 1.4E+04 6.3E+04
Emplaced Waste
Site Stored Pr.ojected Total
(cubic meters) | (cubic meters) | (cubic meters)
Waste Isolation Pilot Plant | 5.7E+02 0.0E+00 5.7E+02
Emplaced Waste Total 5.7E+02 0.0E+00 5.7E+02
Total Waste Volume | 4.9E+04 1.4E+04 6.3E+04
Waste Material Parameters Average Density (kg/m3)
Iron-Base Metal/Alloys 2.4E+02
Aluminum-Base Metal/Alloys 3.1E+01
Other Metal/Alloys 5.7E+01
Other Inorganic Materials 5.3E+01
Cellulosics 1.2E+02
Rubber 3.0E+01
Plastics 8.4E+01
Solidified, Inorganic Matrix 3.5E+00
Cement (Solidified) 1.5E-01
Vitrified 0.0E+00
Solidified, Organic Matrix Soils 3.4E+00
Soils 8.7E+01

Data Source: TWBID Revision 2.1, Version 3.13 Data Version D.4.16, LANL 2005.
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Table 9. WIPP Contact Handled TRU Waste Profiles - Inorganic Non-Metal

Final Waste Form:

Inorganic Non-Metal

Generator Site Waste Stored Pr((gijet;:itced (10-8:36:::

Site (cubic meters) meters) meters)
Hanford (Richland) Site 1.1E+01 3.0E+01 4.1E+01
Idaho National Engineering and Environmental 11E+04 0.0E+00 1.1E+04

Laboratory

Paducah Gaseous Diffusion Plant 5.7E+00 5.7E+00 1.1E+01
Rocky Flats Environmental Technology Site 6.5E+02 3.2E+01 6.8E+02
Generator Site Waste Total 1.2E+04 6.8E+01 1.2E+04

Emplaced Waste Stored Pr(gjetc):_téed (Iog’_‘::

. ubi ubi

Site (cubic meters) meters) meters)
Waste Isolation Pilot Plant 9.7E+02 0.0E+00 9.7E+02
Emplaced Waste Total 9.7E+02 0.0E+00 9.7E+02
Total Waste Volume 1.3E+04 6.8E+01 1.3E+04

Waste Material Parameters

Average Density (kg/m3)

Iron-Base Metal/Alloys 4.2E+00
Aluminum-Base Metal/Alloys 1.2E-02
Other Metal/Alloys 5.0E+00
Other Inorganic Materials 5.5E+01
Cellulosics 1.9E+01
Rubber 1.1E-01
Plastics 2.7E+00
Solidified, Inorganic Matrix 9.0E-01
Cement (Solidified) 0.0E+00
Vitrified 7.1E+01
Solidified, Organic Matrix 2.7E-05
Soils 1.8E-03

Data Source: TWBID Revision 2.1, Version 3.13, Data Version D.4.16, LANL 2005.
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Table 10. WIPP Contact Handled TRU Waste Profiles - Lead/Cadmium Metal

Final Waste Form: Lead/Cadmium Metal
Generator Site Waste Stored Projected Total
Site (cubic meters) | (cubic meters) | (cubic meters)
Hanford (Richland) Site 1.7E+01 1.4E+01 3.1E+01
Los Alamos National Laboratory 3.7E+00 0.0E+00 3.7E+00
Rocky Flats Environmental Technology Site 1.2E+02 1.8E+01 1.4E+02
Generator Site Waste Total 1.4E+02 3.2E+01 1.8E+02
Emplaced Waste .
P Stored Projected Total
Site (cubic meters) | (cubic meters) | (cubic meters)
Waste Isolation Pilot Plant 8.1E+01 0.0E+00 8.1E+01
Emplaced Waste Total 8.1E+01 0.0E+00 8.1E+01
Total Waste Volume 2.2E+02 3.2E+01 2.6E+02
Waste Material Parameters Average Density (kg/mg)
Iron-Base Metal/Alloys 9.3E+02
Aluminum-Base Metal/Alloys 1.8E+01
Other Metal/Alloys 1.5E+02
Other Inorganic Materials 1.7E+01
Cellulosics 4.8E+00
Rubber 3.3E+00
Plastics 9.1E+00
Solidified, Inorganic Matrix 8.2E-01
Cement (Solidified) 0.0E+00
Vitrified 0.0E+00
Solidified, Organic Matrix 1.1E-02
Soils 1.6E-01

Data Source: TWBID Revision 2.1, Version 3.13, Data Version D.4.16, LANL 2005.
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Table 11. WIPP Contact Handled TRU Waste Profiles - Salt

Final Waste Form: Salt
Generator Site Waste Stored Projected Total
Site (cubic meters) | (cubic meters) | (cubic meters)
Lawrence Livermore National Laboratory 1.2E+00 1.5E+01 1.6E+01
Los Alamos National Laboratory 1.3E+02 1.7E+02 3.0E+02
Rocky Flats Environmental Technology Site 2.5E+01 0.0E+00 2.5E+01
Generator Site Waste Total 1.6E+02 1.9E+02 3.4E+02
Emplaced Waste Stored Projected Total
Site (cubic meters) | (cubic meters) | (cubic meters)
Waste Isolation Pilot Plant 1.5E+03 0.0E+00 1.5E+03
Emplaced Waste Total 1.5E+03 0.0E+00 1.5E+03
Total Waste Volume 1.7E+03 1.9E+02 1.8E+03

Waste Material Parameters

Average Density (kg/m?’)

Iron-Base Metal/Alloys 9.7E+00
Aluminum-Base Metal/Alloys 5.7E-02
Other Metal/Alloys 3.6E+00
Other Inorganic Materials 2.1E+02
Cellulosics 1.4E+02
Rubber 4.1E-02
Plastics 8.9E-01
Solidified, Inorganic Matrix 9.7E+00
Cement (Solidified) 0.0E+00
Vitrified 0.0E+00
Solidified, Organic Matrix 1.2E+01
Soils 1.5E+00

Data Source: TWBID Revision 2.1, Version 3.13, Data Version D.4.16, LANL 2005.
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Table 12. WIPP Contact Handled TRU Waste Profiles - Soils
Final Waste Form: Soils
Generator Site Waste Stored Projected Total
Site (cubic meters) | (cubic meters) | (cubic meters)
Hanford (Richland) Site 1.1E+02 0.0E+00 1.1E+02
:_daabhc;)r;[lgg/onal Engineering and Environmental 0.0E+00 9.7E4+01 9.7E401
Los Alamos National Laboratory 1.9E+02 0.0E+00 1.9E+02
| Generator Site Waste Total 3.0E+02 9.7E+01 4.0E+02
Total Waste Volume 3.0E+02 9.7E+01 4.0E+02
Waste Material Parameters Average Density (kg/m3)
Iron-Base Metal/Alloys 7.2E+01
Aluminum-Base Metal/Alloys 0.0E+00
Other Metal/Alloys 8.8E+00
Other Inorganic Materials 1.5E+01
Cellulosics 1.8E+01
Rubber 2.9E-01
Plastics 2.4E+00
Solidified, Inorganic Matrix 2.4E+01
Cement (Solidified) 2.9E+01
Vitrified 0.0E+00
Solidified, Organic Matrix 5.5E+01
Soils 5.8E+02

Data Source: TWBID Revision 2.1, Version 3.13, Data Version D.4.16, LANL 2005.
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Table 13. WIPP Contact Handled TRU Waste Profiles - Solidified Inorganics

Final Waste Form:  Solidified Inorganics

Generator Site Waste Stored Projected Total
Site (cubic meters) | (cubic meters) | (cubic meters)
Argonne National Laboratory - East 2.4E+01 1.3E+01 3.7E+01
Hanford (Richland) Site 1.9E+02 3.0E+01 2.2E+02
Hanford (River Protection) Site 3.9E+03 0.0E+00 3.9E+03
Idaho National Engineering and Environmental 2.9E+04 8.3E+03 3.8E+04
Laboratory
Lawrence Livermore National Laboratory 1.4E+01 1.8E+02 1.9E+02
Los Alamos National Laboratory 4.5E+03 2.4E+02 4.7E+03
Nevada Test Site 5.7E+00 0.0E+00 5.7E+00
Rocky Flats Environmental Technology Site 8.1E+02 2.7E+02 1.1E+03
Savannah River Site 2.4E+01 0.0E+00 2.4E+01
Generator Site Waste Total 3.9E+04 9.0E+03 4.8E+04
Emplaced Waste Stored Projected Total
Site (cubic meters) | (cubic meters) | (cubic meters)
Waste Isolation Pilot Plant 3.3E+03 0.0E+00 3.3E+03
Emplaced Waste Total 3.3E+03 0.0E+00 3.3E+03
Total Waste Volume 4.2E+04 9.0E+03 5.1E+04

Waste Material Parameters

Average Density (kg/mg)

Iron-Base Metal/Alloys 3.6E+00
Aluminum-Base Metal/Alloys 2.6E-02
Other Metal/Alloys 2.9E+00
Other Inorganic Materials 2.7E+01
Cellulosics 6.1E+00
Rubber 2.1E-02
Plastics 3.2E+00
Solidified, Inorganic Matrix 2.4E+02
Cement (Solidified) 1.1E+02
Vitrified 3.5E-02
Solidified, Organic Matrix 1.0E+01
Soils 1.6E+02

Data Source: TWBID Revision 2.1, Version 3.13, Data Version D.4.16, LANL 2005.
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Table 14. WIPP Contact Handled TRU Waste Profiles -Solidified Organics
Final Waste Form:  Solidified Organics
Generator Site Waste Stored Projected Total
Site (cubic meters) | (cubic meters) | (cubic meters)

Energy Technology Engineering Center 8.4E-01 0.0E+00 8.4E-01
Hanford (Richland) Site 2.3E+00 3.4E+02 3.4E+02
Idaho National Engineering and Environmental 11E+03 3 5E403 4.7E+03
Laboratory
Lawrence Livermore National Laboratory 8.1E+00 4.8E+00 1.3E+01
Los Alamos National Laboratory 2.9E+01 2.7E+01 5.6E+01
Rocky Flats Environmental Technology Site 1.4E+02 4.4E+00 1.4E+02

Generator Site Waste Total 1.3E+03 3.9E+03 5.2E+03
Total Waste Volume 1.3E+03 3.9E+03 5.2E+03

Waste Material Parameters Average Density (kg/m3)

Iron-Base Metal/Alloys 7.9E-01
Aluminum-Base Metal/Alloys 6.1E-02
Other Metal/Alloys 3.5E-01
Other Inorganic Materials 2.9E+01
Cellulosics 1.3E-01
Rubber 3.5E-02
Plastics 1.2E+02
Solidified, Inorganic Matrix 6.6E+02
Cement (Solidified) 4.3E+01
Vitrified 0.0E+00
Solidified, Organic Matrix 7.9E+02
Soils 6.4E+02

Data Source: TWBID Revision 2.1, Version 3.13, Data Version D.4.16, LANL 2005.
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Table 15. WIPP Contact Handled TRU Waste Profiles - Uncategorized Metal

Final Waste Form:  Uncategorized Metal

Generator Site Waste Stored Projected Total
Site (cubic meters) | (cubic meters) | (cubic meters)
Hanford (Richland) Site 1.1E+02 4.4E+03 4.5E+03
Idaho National Engineering and Environmental 9.4E+00 0.0E+00 9.4E+00
Laboratory
Los Alamos National Laboratory 1.5E+03 3.2E+01 1.5E+03
Rocky Flats Environmental Technology Site 7.9E+02 6.7E+02 1.5E+03
Generator Site Waste Total 2.4E+03 5.1E+03 7.5E+03
Emplaced Waste Stored Projected Total
Site (cubic meters) | (cubic meters) | (cubic meters)
Waste Isolation Pilot Plant 3.6E+02 0.0E+00 3.6E+02
Emplaced Waste Total 3.6E+02 0.0E+00 3.6E+02
Total Waste Volume 2.8E+03 5.1E+03 7.9E+03

Waste Material Parameters

Average Density (kg/ma)

Iron-Base Metal/Alloys 1.1E+02
Aluminum-Base Metal/Alloys 5.3E+00
Other Metal/Alloys 1.0E+02
Other Inorganic Materials 2.4E+00
Cellulosics 1.1E+01
Rubber 1.6E+00
Plastics 7.4E+00
Solidified, Inorganic Matrix 7.7E+00
Cement (Solidified) 0.0E+00
Vitrified 0.0E+00
Solidified, Organic Matrix 6.4E-01
Soils 8.7E-03

Data Source: TWBID Revision 2.1,Version 3.13, Data Version D.4.16, LANL 2005.
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Table 16. WIPP Remote Handled TRU Waste Profiles - Combustible
Final Waste Form: Combustible
Generator Site Waste Stored Projected Total
Site (cubic meters) | (cubic meters) | (cubic meters)
Battelle Columbus Laboratories 1.7E+01 8.9E-01 1.8E+01
Hanford (Richland) Site 8.9E-01 0.0E+00 8.9E-01
Generator Site Waste Total 1.8E+01 8.9E-01 1.9E+01
Total Waste Volume 1.8E+01 8.9E-01 1.9E+01
Waste Material Parameters Average Density (kg/m3)
Iron-Base Metal/Alloys 8.7E+00
Aluminum-Base Metal/Alloys 7.6E+00
Other Metal/Alloys 6.3E+00
Other Inorganic Materials 9.2E+00
Cellulosics 3.9E+01
Rubber 2.3E+01
Plastics 9.2E+01
Solidified, Inorganic Matrix 0.0E+00
Cement (Solidified) 1.7E+01
Vitrified 0.0E+00
Solidified, Organic Matrix 1.5E+00
Soils 1.4E+00

Data Source: TWBID Revision 2.1,Version 3.13, Data Version D.4.16, LANL 2005.
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Table 17. WIPP Remote Handled TRU Waste Profiles - Filter
Final Waste Form: Filter
Generator Site Waste Stored Projected Total
Site (cubic meters) | (cubic meters) | (cubic meters)
Argonne National Laboratory - West 1.8E+00 8.9E+00 1.1E+01
Battelle Columbus Laboratories 5.3E+00 0.0E+00 5.3E+00
Hanford (Richland) Site 1.8E+00 0.0E+00 1.8E+00
Generator Site Waste Total 8.9E+00 8.9E+00 1.8E+01
Total Waste Volume 8.9E+00 8.9E+00 1.8E+01
Waste Material Parameters Average Density (kg/m3)
Iron-Base Metal/Alloys 3.3E+01
Aluminum-Base Metal/Alloys 1.7E+01
Other Metal/Alloys 4.3E+01
Other Inorganic Materials 1.1E+02
Cellulosics 7.3E+01
Rubber 1.9E+01
Plastics 6.3E+00
Solidified, Inorganic Matrix 0.0E+00
Cement (Solidified) 7.7E+00
Vitrified 0.0E+00
Solidified, Organic Matrix 1.2E+01
Soils 0.0E+00

Data Source: TWBID Revision 2.1, Version 3.13, Data Version D.4.16, LANL 2005.
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Table 18. WIPP Remote Handled TRU Waste Profiles - Heterogeneous Debris

Final Waste Form:  Heterogeneous Debris

Generator Site Waste Stored Projected Total
Site (cubic meters) | (cubic meters) | (cubic meters)
Argonne National Laboratory - East 1.5E+01 1.0E+02 1.2E+02
Argonne National Laboratory - West 6.2E+00 3.6E+01 4.3E+01
Bettis Atomic Power Laboratory 2.0E+00 0.0E+00 2.0E+00
Energy Technology Engineering Center 8.9E-01 0.0E+00 8.9E-01
Hanford (Richland) Site 2.6E+02 3.8E+02 6.5E+02
Idaho National Engineering and Environmental 2 0E+02 0.0E+00 2 0E+02
Laboratory

Knolls Atomic Power Laboratory -Schenectady 0.0E+00 1.4E+02 1.4E+02
Los Alamos National Laboratory 1.2E+02 0.0E+00 1.2E+02
Oak Ridge National Laboratory 0.0E+00 2.7E+02 2.7E+02
Sandia National Laboratories - Albuguergue 4.6E+00 0.0E+00 4.6E+00
Savannah River Site 0.0E+00 2.3E+01 2.3E+01

Generator Site Waste Total 6.1E+02 9.5E+02 1.6E+03
Total Waste Volume 6.1E+02 9.5E+02 1.6E+03
Waste Material Parameters Average Density (kg/mg)

Iron-Base Metal/Alloys 1.7E+02
Aluminum-Base Metal/Alloys 2.2E+01

Other Metal/Alloys 4.5E+01

Other Inorganic Materials 1.7E+01

Cellulosics 4.2E+01

Rubber 3.0E+01

Plastics 3.5E+01

Solidified, Inorganic Matrix 5.6E+00

Cement (Solidified) 0.0E+00
Vitrified 0.0E+00

Solidified, Organic Matrix 2.6E+00

Soils 7.0E+01

Data Source: TWBID Revision 2.1, Version 3.13, Data Version D.4.16, LANL 2005.
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Table 19. WIPP Remote Handled TRU Waste Profiles - Inorganic Non-Metal
Final Waste Form: Inorganic Non-Metal
Generator Site Waste Stored Projected Total
Site (cubic meters) | (cubic meters) | (cubic meters)
Battelle Columbus Laboratories 1.4E+01 8.9E-01 1.5E+01
Hanford (Richland) Site 2.8E+01 4.3E+01 7.1E+01
Generator Site Waste Total 4.3E+01 4.4E+01 8.6E+01
Total Waste Volume 4.3E+01 4.4E+01 8.6E+01
Waste Material Parameters Average Density (kg/m3)
Iron-Base Metal/Alloys 1.6E+02
Aluminum-Base Metal/Alloys 2.1E+01
Other Metal/Alloys 4.8E+01
Other Inorganic Materials 9.9E+02
Cellulosics 3.9E+00
Rubber 1.8E+00
Plastics 2.4E+01
Solidified, Inorganic Matrix 1.5E+01
Cement (Solidified) 3.1E+00
Vitrified 0.0E+00
Solidified, Organic Matrix 2.8E-01
Soils 7.1E+00

Data Source: TWBID Revision 2.1, Version 3.13, Data Version D.4.16, LANL 2005.
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Table 20. WIPP Remote Handled TRU Waste Profiles - Lead/Cadmium Metal

Final Waste Form:

Lead/Cadmium Metal

Generator Site Waste

Stored
(cubic meters)

Projected
(cubic meters)

Total
(cubic meters)

Site
Hanford (Richland) Site 1.2E+01 7.1E+00 1.9E+01
Generator Site Waste Total 1.2E+01 7.1E+00 1.9E+01
Total Waste Volume 1.2E+01 7.1E+00 1.9E+01

Waste Material Parameters

Average Density (kg/mg)

Iron-Base Metal/Alloys 5.4E+03
Aluminum-Base Metal/Alloys 0.0E+00
Other Metal/Alloys 7.4E+01
Other Inorganic Materials 0.0E+00
Cellulosics 0.0E+00
Rubber 0.0E+00
Plastics 0.0E+00
Solidified, Inorganic Matrix 0.0E+00
Cement (Solidified) 0.0E+00
Vitrified 0.0E+00
Solidified, Organic Matrix 0.0E+00
Soils 0.0E+00

Data Source: TWBID Revision 2.1, Version 3.13, Data Version D.4.16, LANL 2005.

Main Body

39




DOE/TRU-2006-3344

Table 21. WIPP Remote Handled TRU Waste Profiles - Soils
Final Waste Form:  Soils
Generator Site Waste Stored Projected Total
Site (cubic meters) | (cubic meters) | (cubic meters)
Oak Ridge National Laboratory 0.0E+00 2.0E+02 2.0E+02
Generator Site Waste Total 0.0E+00 2.0E+02 2.0E+02
Total Waste Volume 0.0E+00 2.0E+02 2.0E+02
Waste Material Parameters Average Density (kg/mg)
Iron-Base Metal/Alloys 0.0E+00
Aluminum-Base Metal/Alloys 0.0E+00
Other Metal/Alloys 0.0E+00
Other Inorganic Materials 0.0E+00
Cellulosics 0.0E+00
Rubber 0.0E+00
Plastics 0.0E+00
Solidified, Inorganic Matrix 0.0E+00
Cement (Solidified) 0.0E+00
Vitrified 0.0E+00
Solidified, Organic Matrix 0.0E+00
Soils 1.3E+03

Data Source: TWBID Revision 2.1, Version 3.13, Data Version D.4.16, LANL 2005.
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Table 22. WIPP Remote Handled TRU Waste Profiles - Solidified Inorganics
Final Waste Form:  Solidified Inorganics
Generator Site Waste Stored Projected Total
" (cubic meters) | (cubic meters) | (cubic meters)

Site

Argonne National Laboratory - West 1.6E+01 2.3E+01 3.9E+01

Battelle Columbus Laboratories 1.8E+00 0.0E+00 1.8E+00

Hanford (Richland) Site 1.5E+01 1.2E+02 1.3E+02

Hanford (River Protection) Site 4.5E+03 0.0E+00 4.5E+03

Idaho National Engineering and Environmental 8.9E-01 0.0E+00 8.9E-01

Laboratory

Oak Ridge National Laboratory 0.0E+00 1.9E+02 1.9E+02
Generator Site Waste Total 4.5E+03 3.3E+02 4.8E+03

Total Waste Volume 4.5E+03 3.3E+02 4.8E+03

Waste Material Parameters Average Density (kg/m3)

Iron-Base Metal/Alloys 6.8E+00

Aluminum-Base Metal/Alloys 0.0E+00

Other Metal/Alloys 3.4E-02

Other Inorganic Materials 6.9E-01

Cellulosics 3.5E-03

Rubber 0.0E+00

Plastics 1.6E-02

Solidified, Inorganic Matrix 9.2E+01

Cement (Solidified) 2.4E+00

Vitrified 1.8E-01

Solidified, Organic Matrix 3.1E-02

Soils 4.1E-03

Data Source: TWBID Revision 2.1, Version 3.13, Data Version D.4.16, LANL 2005.
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Table 23. WIPP Remote Handled TRU Waste Profiles - Solidified Organics
Final Waste Form: Solidified Organics
Generator Site Waste Stored Projected Total
Site (cubic meters) | (cubic meters) | (cubic meters)
Battelle Columbus Laboratories 5.3E+00 0.0E+00 5.3E+00
Energy Technology Engineering Center 4.1E+00 0.0E+00 4.1E+00
Generator Site Waste Total 9.5E+00 0.0E+00 9.5E+00
Total Waste Volume 9.5E+00 0.0E+00 9.5E+00
Waste Material Parameters Average Density (kg/mg)
Iron-Base Metal/Alloys 4.9E+01
Aluminum-Base Metal/Alloys 0.0E+00
Other Metal/Alloys 0.0E+00
Other Inorganic Materials 1.2E+01
Cellulosics 2.0E+01
Rubber 4.2E+00
Plastics 2.0E+01
Solidified, Inorganic Matrix 0.0E+00
Cement (Solidified) 1.4E+02
Vitrified 0.0E+00
Solidified, Organic Matrix 1.7E+02
Soils 0.0E+00

Data Source: TWBID Revision 2.1, Version 3.13, Data Version D.4.16, LANL 2005.
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Table 24. WIPP Remote Handled TRU Waste Profiles - Uncategorized Metal

Final Waste Form: Uncategorized Metal

Generator Site Waste Stored Projected Total

Site (cubic meters) | (cubic meters) | (cubic meters)

Battelle Columbus Laboratories 8.9E-01 0.0E+00 8.9E-01

Hanford (Richland) Site 6.1E+01 5.4E+02 6.0E+02

:_cjaa&?r;\tlg:;onal Engineering and Environmental 2 2E+01 0.0E+00 2 2E+01

Generator Site Waste Total 8.4E+01 5.4E+02 6.2E+02
Total Waste Volume 8.4E+01 5.4E+02 6.2E+02
Waste Material Parameters Average Density (kg/m3)

Iron-Base Metal/Alloys 3.6E+01

Aluminum-Base Metal/Alloys 4.5E-03

Other Metal/Alloys 5.6E+02

Other Inorganic Materials 4.3E-01

Cellulosics 7.4E-01

Rubber 5.1E-01

Plastics 7.8E-01

Solidified, Inorganic Matrix 3.1E-02

Cement (Solidified) 0.0E+00

Vitrified 0.0E+00

Solidified, Organic Matrix 0.0E+00

Soils 6.1E-01

Source: TWBID Revision 2.1, Version 3.13, Data Version D.4.16, LANL 2005.
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Main Body

Table 25. WIPP CH-TRU Waste Material Parameter Disposal Inventory
Waste Material Parameters Average Density (kg/ma)
Iron-Base Metal/Alloys 1.1E+02
Aluminum-Base Metal/Alloys 1.4E+01
Other Metal/Alloys 3.2E+01
Other Inorganic Materials 4.0E+01
Cellulosics 6.0E+01
Rubber 1.3E+01
Plastics 4.3E+01
Solidified, Inorganic Matrix 1.1E+02
Cement (Solidified) 3.9E+01
Vitrified 5.8E+00
Solidified, Organic Matrix 3.3E+01
Soils 1.1E+02
Container Materials
Steel 1.7E+02
Plastic 1.7E+01
Lead 1.3E-02

Data Source: TWBID Revision 2.1, Version 3.13, Data Version D.4.16, LANL 2005.

Table 26. WIPP RH-TRU Waste Material Parameter Disposal Inventory

Waste Material Parameters Average Density (kg/m3)
Iron-Base Metal/Alloys 5.9E+01
Aluminum-Base Metal/Alloys 5.0E+00
Other Metal/Alloys 5.7E+01
Other Inorganic Materials 1.6E+01
Cellulosics 9.3E+00
Rubber 6.7E+00
Plastics 8.0E+00
Solidified, Inorganic Matrix 6.2E+01
Cement (Solidified) 1.9E+00
Vitrified 1.2E-01
Solidified, Organic Matrix 8.3E-01
Soils 5.0E+01

Container Materials
Steel 5.4E+02
Plastic 3.1E+00
[Lead 4.2E+02

Data Source: TWBID Revision 2.1, Version 3.13, Data Version D.4.16, LANL 2005.
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3.2.2 Packaging Materials

The PA assumption that materials are distributed homogeneously throughout the repository also applies to
packaging materials. As a result, a WIPP-scale average value for packaging material densities is needed
for PA. The WIPP-scale packaging (container) material densities for CH- and RH-TRU wastes in support
of the PABC (Leigh et al. 2005a; Leigh et al. 2005b) are presented in Table 27. This information is
equivalent to that presented in Table 1-3 in TWBIR Revision 2 (DOE 1995b).

Analysis of the packaging material information submitted by the sites identified inconsistencies in
reporting among the sites. Therefore, adjustments were made at the waste-stream level to achieve
consistency among the waste streams. In particular, a consistent set of densities for packaging materials
for different types of containers was used unless otherwise reported by the site. Table 1-3 of the TWBIR
Revision 2 (DOE 1995b) identified the packaging materials and packaging material densities for the waste
containers that were being used at that time. These values were also used in TWBIR - 2004. Since the
time of the TWBIR Revision 2, the sites have begun using ten-drum overpacks (TDOPs) for packaging
waste. The calculated packaging material densities for TDOPs are presented in Appendix D, Packaging
Materials.

In addition, sites have also reported that they use 85- and 100-gallon drum overpacks. The CH
Transuranic Package Transporter-11 (TRUPACT-I11) Authorized Methods for Payload Control
(TRAMPAC) document (DOE 2004b) has been revised to add the 85-gallon drum as an authorized
payload container for shipment in the TRUPACT-II, and to add the 100-gallon drum as an authorized
payload container in the HalfPACT and the TRUPACT-II. The applicable section of the TRAMPAC
document has also been revised to specify a range of sizes (75 to 88 gallons) for a container identified as
an “85-gallon drum.”

Development of the TRUPACT-III is underway, which will allow shipment of standard large boxes
(SLBs) to WIPP for disposal. The CPR estimates for SLBs have not been included in this inventory
estimate, but will be included in the next update where applicable.

3.2.3 Chemical Components in Transuranic Waste

As part of the data call for TWBIR - 2004, the sites were asked to provide information about the chemical
components of the waste. The sites were asked about complexing agents (acetate, citrate, oxylate,
ethylenediaminetetraacetic acid (EDTA), oxyanions (nitrate, sulfate, and phosphate), cement, and
pyrochemical salts.
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Table 27. Assumed Packaging Material Densities®

Container Configuration Steel3 P""‘“E? Lead3 V0|lér721€
(kg/m%) | (kg/m’) | (kg/m’) | (M)

55-gallon drum 131 37 0 0.208

SWB (direct load) 154 1.2 0 1.89

SWB (overpack 4 55-gallon drums) 211 16 0 1.89

RH-TRU Waste Canister (direct load) 434 0 464 0.89

RH-TRU Waste Canister (overpack 3 55- 595 26 464 0.89
gallon drums)

85-gallon drum 114 0 0 0.322

100-gallon drum 114 0 0 0.379

Ten-Drum Overpacks 218 16 0 4.79

! This table was used when sites did not report container volumes. Information in this table was taken from DOE (1995) and
Appendix D of this document.

2 Container volumes differ from WWIS container volumes.

This section presents the summary of the chemical components that are present in the solidified TRU
waste inventory in support of the PABC (Leigh et al. 2005a; Leigh; et al. 2005b). Specifically,
complexing agents, oxyanions, and cement are calculated as the sum of the constituents found in
anticipated waste scheduled for delivery to WIPP and any waste that has already been placed in the
repository. The information provided is based on input from the TWBIR Revision 3 (DOE 1996a),
TWBID Revision 2.1 (DOE 1995b), and analyses of this information. The methods used to estimate the
masses of cement, complexing agents, and oxyanions are discussed in Howard (2005) for cement,
Crawford and Leigh (2003) for complexing agents, and Crawford (2005) for oxyanions, respectively. A
brief discussion of pyrochemical salts is presented in Appendix A.

3.2.3.1 Cement Content in Solidified Transuranic \Waste

The PA for the CRA-2004 (DOE 2004c) and the PABC (Leigh et al. 2005a; Leigh et al. 2005b) required
an estimate of the mass of cement in waste expected for disposal in the repository. This estimate was
updated for the PABC and is reported in this report. An estimate of the cement mass for the CCA (DOE
1996Db) was given in Appendix B-7 of the TWBIR Revision 3 (DOE 1996a). While the waste stream
volumes reported by the TRU waste sites in TWBIR - 2004 have changed when compared to the TWBIR
Revision 3 volumes, the waste streams identified by the sites at the time of the TWBIR Revision 3 as
containing cement have not changed. However, the sites have not reported cement densities consistently
over time. Therefore an analysis (Howard 2005) was performed to identify waste streams that contained
cement using newly reported cement densities where they were available and assigning cement densities
to waste streams where cement was listed in waste descriptions but not reported as waste material
parameters. The total estimated mass of cement in the scaled solidified waste streams for TWBIR - 2004
is 8.80 x 10° kg (1.94 x 10’ Ib) (see Table 29). This estimate of cement mass in the WIPP repository is
slightly larger than the estimate made for the CCA (DOE 1996b) (8.54 x 10° kg [1.88 x 10’ Ib]).
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3.2.3.2 Complexing Agents (Organic Ligands) in Transuranic Waste

The DOE tracks the mass of complexing agents going into the repository because of their impact on
solubility of actinides in the waste. In the latest request by DOE for data from the sites, none of the sites
updated or modified their estimates of complexing agents in the waste streams that had been reported
previously in the TWBIR Revision 3 (DOE 1996a). When applicable, the sites did report the expected
masses of complexing agents in waste streams added to their inventory since publication of the TWBIR
Revision 3.

The TWBIR Revision 3 (DOE 1996a) contained information on complexing agents that was used in the
PA in support of the CCA (DOE 1996b). TWBIR Revision 3 presented two estimates for complexing
agents in the WIPP repository: one assuming reduction of complexing agents due to thermal treatment
and one without that assumption. Since publication of the TWBIR Revision 3, the DOE’s strategy for
wastes at the INL has changed, and incineration operations for INL TRU waste did not occur as planned.
Therefore, the data reported in Appendix B-4 of the TWBIR Revision 3 without the thermal treatment
assumption was used in the calculation of mass of complexing agents for the CRA-2004 (DOE 2004c)
and the PABC (Leigh et al. 2005a; Leigh et al. 2005b) as reported in Table 28.

The inventory information reported in TWBIR Revision 3 (DOE 1996a) did not provide a breakout of the
waste streams that contained complexing agents. Therefore, an analysis was completed (Crawford 2004)
to delineate this waste stream information. Appendix L, Table L-1, includes the waste streams containing
complexing agents with the waste-stream specific information supplied by the sites for the CRA-2004
(DOE 2004c) and the PABC inventory (Crawford 2004).

Only two sites reported complexing agents in waste streams: Rocky Flats Environmental Technology Site
(RFETS) and Hanford Office of River Protection (Hanford RP). For their new waste streams, RFETS
reported that EDTA might be present at trace levels (< 1 wt%) in their waste. Hanford RP identified
sodium acetate and sodium oxalate in their new waste streams. The total mass of acetic acid, sodium
acetate, citric acid, sodium citrate, oxalic acid, sodium oxalate, and sodium EDTA estimated for the WIPP
repository are reported in Table 28.

Table 28. Mass of Potential Complexing Agents in the WIPP Repository

Compound RFETS LANL Hanford RP Total
(kg) (kg) (kg) (kg)
Acetic Acid 132 10 142
Sodium Acetate 1,110 7,400 8,510
Citric Acid 90 1,100.5 1,190.5
Sodium Citrate 400 400
Oxalic Acid 90 13,706 13,796
Sodium Oxalate 33,940 33,940
EDTA 25.6 25.6

Data Source: Crawford and Leigh (2003)

Only a slight increase in EDTA was reported with this updated information over that reported in TWBIR
Revision 3 (DOE 1996a). The increase comes from one waste stream at RFETS that contains trace
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amounts of EDTA and is reported as the upper limit of expected concentration. Waste from Hanford RP
waste tanks is also included in Table 28, and represents a significant increase in sodium acetate and
sodium oxalate that had not been reported for the TRU inventory in TWBIR Revision 3.

3.2.3.3 Mass of Oxyanions in Transuranic Waste

The PABC (Leigh et al. 2005a; Leigh et al. 2005b) required an estimate of the mass of nitrate, sulfate, and
phosphate in waste expected for disposal in the repository. An estimate of the oxyanion masses for the
CCA (DOE 1996b) was given in Appendix B-6 of the TWBIR Revision 3 (DOE 1996a). The TRU waste
sites did not report any new information about oxyanions for TWBIR - 2004, with the exception of waste
streams reported by Hanford RP and LANL, and revised values for a waste stream at RFETS. An
analysis was completed to determine the oxyanions by waste stream (Crawford 2005). The mass of
nitrate, sulfate, and phosphate in the repository was calculated for the PABC as the sum of the mass of
nitrate, sulfate, and phosphate in the TWBIR Revision 3 (DOE 1996a) adjusted for the new waste stream
volumes from this update plus the mass of these elements reported by the sites for their new waste
streams. Appendix L, Table L-2, includes the waste streams with the waste-stream specific information
about the mass of nitrate, sulfate, and phosphate that was supplied by the sites for TWBIR - 2004. Table
29 presents the mass of nitrate, sulfate, phosphate and cement for disposal in the WIPP repository for the
PABC.

The estimate of nitrate mass in the WIPP repository (2.67 x 10° kg [5.88 x 10° Ib]) is larger than the
estimate made for the CCA (DOE 1996b) which was 1.62 x 10° kg (3.57 x 10° Ib). The increase in nitrate
mass is due primarily to larger volumes projected for existing waste streams and the added waste streams
from Hanford RP. The estimate of sulfate mass in the WIPP repository (4.43 x 10° kg [9.76 x 10° Ib]) is
less than the estimate made for the CCA, which was 6.33 x 10° kg (1.39 x 10° Ib). The estimate of
phosphate mass in the WIPP repository (1.05 x 10° kg [2.31 x 10° Ib]) is significant when compared to
the CCA. There was no phosphate of reportable quantity given by the generator sites in the TWBIR
Revision 3 (DOE 1996a). The primary source of phosphate in the current estimate is the tank waste from
Hanford RP.

Table 29. Mass of Oxyanions and Cement In the WIPP Disposal Inventory

Chemical Mass Contained in the Disposal Inventory
Component (kg)
Nitrate 2.67 x 10°
Sulfate 4.43 x 10°
Phosphate 1.05 x 10°
Cement 8.80 x 10°

Data Sources: Crawford (2005) and Howard (2005)

3.2.3.4 Pyrochemical Salts in Waste Isolation Pilot Plant Transuranic Waste

Five waste streams at LANL, one waste stream at Lawrence Livermore National Laboratory (LLNL), and
seven waste streams at RFETS have been identified as containing pyrochemical salts. The pyrochemical
salt waste streams are reported in Appendix A.
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3.3 Transuranic Waste Radionuclide Inventory

The sites were asked to provide information about the radiological components in the waste they intend to
ship to WIPP. For each waste stream they were asked to specify the radionuclide activity concentrations
(in Ci/m®) and to provide the generation or last assay date for each waste stream. In some cases, the sites
provided all of the information required; in other cases, they did not.

Where the sites did not provide adequate information regarding the radiological components of a waste
stream, radionuclide activities were estimated using the methods described in the Computational
Methodology (LANL 2003) and in the radionuclide correction package as identified in Table M.5 in
Appendix M. As more information became available regarding TWBIR Revision 2 (DOE 1995b) waste
streams and how they had been reassigned for TWBIR - 2004, the historic radionuclide data were used to
define radionuclide activity concentrations (Sparks 2004; Trone 2004; Leigh and Trone 2004).

When no other radionuclide information was available, radionuclide data for comparable waste streams at
the same site were mapped into waste streams with missing data. For 73 waste streams without data, this
mapping was accomplished by first matching handling (RH and CH) and then the WMC for each site.
Then, if there were no matches, the waste description was used to find a comparable waste stream. In this
way, a waste stream requiring radionuclide data was matched to a waste stream that was generated by the
same or very similar process.

All of the radionuclide data were decayed to a common base year of CY 2001 (December 31, 2001) using
Oak Ridge National Laboratory Isotope Generation and Depletion Code, Version 2.2 (hereafter referred to
as ORIGEN 2.2) (Croff 1983; Croff 1980). ORIGEN 2.2 is a computer code that calculates the buildup
and decay of radionuclides. ORIGEN 2.2 uses a matrix exponential method to solve a large system of
coupled, linear, first-order ordinary differential equations with constant coefficients.

The ORIGEN 2.2 half-life data are identical to the half-life data used (via ORIGEN 2.1; ORNL 2002) for
the TWBIR Revision 3 (DOE 1996a) in 1996. The results obtained for data in 1996 using ORIGEN 2.1
and those obtained using the current version of ORIGEN 2.2 for 1996 data would be identical. Therefore,
the only differences expected between the data obtained in 1996 using ORIGEN 2.1 and those reported
for TWBIR - 2004 using ORIGEN 2.2 are those related to time.

Updated waste stream volumes were used to calculate waste stream radionuclide activity from the
decayed ORIGEN 2.2 radionuclide activity concentrations as shown in the following equation:

a(R]V)Disposul= a(RZV) * VDisposal (8)
Where
a(RN)pisposar 15 the activity of the radionuclide RN in the scaled waste stream volume
a(RN) is the decayed radionuclide activity in Ci/m® from ORIGEN 2.2 for radionuclide RN
VDisposal Is the waste stream disposal volume for CH-TRU or RH-TRU waste

More information on how Vpispesal Was calculated can be found in Section 3.1.

The WIPP-scale (see section 3.1.1 for discussion on WIPP-Level roll-up scaling) radionuclide activities
were calculated as shown in the following equations for both CH- and RH-TRU wastes. In the first step,
the activities of each radionuclide in the scaled waste stream volumes (a(RN)pisposar) are summed for all
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waste streams to give the total activity for each radionuclide in CH- and RH-TRU waste in the repository.
In the second step, the total activity for each radionuclide in CH- and RH-TRU waste in the repository is
divided by the volume limit (168,485 m* [5,950,000 ft*] for CH-TRU waste and 7,079 m® [250,000 ft*]
for RH-TRU waste) to give the activity concentration for a radionuclide in CH- or RH-TRU waste in the
repository.

A (R]V) =X a(R]V) Disposal

A(RN) = A(RN)/Limit (9)
Where

A(RN) is the total activity (Ci) for a radionuclide in CH- or RH-TRU waste in the
repository (after scaling)

ARN) is the activity concentration for a radionuclide in CH- or RH-TRU waste in the
repository (Ci/m?)

a(RN)pisposar 15 the activity (Ci) of the radionuclide RN in the scaled waste stream volume

Limit is 168,485 m*® (5,950,000 ft*) for CH-TRU waste and 7,079 m® (250,000 ft*) for RH-

TRU waste
3.4 Site-Level Roll-up of Radionuclide Activities

Tables 30 and 31 provide the site-specific radionuclide inventory estimates in total curies decayed through
CY 2001 for CH- and RH-TRU waste, respectively. The data shown in Tables 30 and 31 are the
radionuclide inventories as the sum of the actual stored and projected volumes (not scaled) reported by the
sites.

3.5 Waste-Stream-Level Radionuclide Activities

The radionuclide activities (Ci) in the scaled waste stream volumes for the CH-TRU waste streams
included in the estimate of volume for the PABC (Leigh et al. 2005a; Leigh et al. 2005b) are given in
Appendix E, Table E-1. The radionuclide activities (Ci) in the scaled waste stream volumes for the RH-
TRU waste streams included in the estimate of volume for PABC are given in Appendix E, Table E-2.

3.6 Waste Isolation Pilot Plant-Level Roll-up of Radionuclide Activities

The waste profiles in Appendices I, J, and K include radionuclide concentrations for each waste stream.
These radionuclide concentrations have been decayed to a common base year, but are not scaled for a full
repository.

Table 32 presents the WIPP-level roll-up of radionuclide activities for the disposal inventory (scaled for a
full WIPP repository) in Ci/m3and total Ci decayed through CY 2001 for both CH-TRU and RH-TRU
waste. Table 32 corresponds to Table 3-1 in TWBIR Revision 3 (DOE 1996a).

A comparison of TWBIR Revision 3, Table 3-1 (DOE 1996a) radionuclide information to the
radionuclide information reported in Table 32 is given in Appendix B, Table B-27 for CH-TRU waste and
Table B-28 for RH-TRU waste. The overall activity for all radionuclides has decreased by nearly 25
percent. Five radionuclides made up 99 percent of the CH-TRU waste curies in the TWBIR Revision 3
and the same five make up 97 percent of the total CH-TRU waste curies in this report. The results for
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RH-TRU waste show substantial variations in individual radionuclide activity. An overall increase in
activity of 60 percent was observed with this update. The five most abundant RH-TRU waste isotopes in
the TWBIR Revision 3 (*'™Ba, *'Cs, 'Pu, *°Sr, and *°Y) are still the most abundant in the TWBIR -
2004. These five radionuclides made up 96 percent of the RH-TRU waste curies in the TWBIR Revision
3 and make up 98 percent of the total RH-TRU waste curies in TWBIR - 2004.
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Table 30. CH-TRU Waste Curies on a Site-by-Site Basis*

Nuclide AE AW Army | Battelle | Bettis ETEC | INEEL | K-NFS | LANL | LLNL
Ac-225 1.6E-04] 1.0E-09] 1.7E-15 - — 1.2E-14| 1.0E+00, — 8.3E-04] _—_
Ac-227 2.1E-07| 2.5E-11f 3.2E-15 — — 5.3E-14| 4.4E-04) — 13E-03] —
Ac-228 4.9E-05 — — — — 3.8E-18] 1.8E+00] — 9.4E-07] —
Ag-109m — — — — — — — — — —
Ag-110 — — — — — — — - — —
Ag-110m — — — — — — — — — —
Am-241 | 6.2E+01] 1.0E-01] 1.6E-01| 6.5E+00[ 8.4E-03| 2.3E-01] 2.4E+05| 7.8E+01| 5.7E+03[ 2.5E+03
Am-242 — — — — — — — - — —
Am-242 — — — — — — — — — —
Am-243 — — — — 4.0E-05) — 4.2E+01] — 3.8E-03] —
Am-245 — — — — — — — — 2.0E-13] —
At-217 1.6E-04) 1.0E-09] 1.7E-15 — — 1.3E-14| 1.0E+00] — 8.3E-04f —
Ba-137m| 3.4E+00] 2.8E-01] — — 2.1E+01] 1.5E-02 — — 1.1E-02] —
Bi-210 6.2E-10 1.7E-14] — — — 9.3E-12| 1.1E-05) — 74E-06] —
Bi-211 2.1E-07| 2.4E-11f 3.2E-15 — — 5.3E-14| 4.3E-04) — 1.3E-03] —
Bi-212 4.2E-01 — — — — 2.3E-18] 1.6E+00] — 1.7E-06] —
Bi-213 1.6E-04) 1.0E-09] 1.7E-15 — — 1.2E-14| 1.0E+00] — 8.2E-04] —
Bi-214 43E-09] 1.8E-12) — — — 7.6E-11| 4.2E-05) — 2.8E-05( —
Bk-249 — — — — — — — — 1.4E-08] —
Bk-250 — — — — — — — — — —
C-14 — — — — 5.3E-04f — — — — —
Cd-109 — — — — — — — — — —
Ce-144 — — — — — — — — — —
Cf-249 — — — — 7.6E-13] — — — 1.3E-04] —
Cf-250 — — — — — — — — — —
Cf-251 — — — — 3.6E-14f — — — - _
Cf-252 — — — — — — 3.1E-03] — - —
Cm-242 — — — — — — — — — —
Cm-243 — — — — 45E-05 — — — — —
Cm-244 — — — — 25E-03f — — — 2.8E+01| 2.7E+03
Cm-245 — — — — 2.7E-07| — — — 25E-07| —
Cm-246 — — — — 46E-08) — — — — —
Cm-247 — — — — 11E-13] — — _ - —
Cm-248 — — — — 19E-13] — 6.8E-07| — — _
Cm-250 — — — — — — — — — —
Co-60 — — — — 9.3E-01| — — — 8.2E-08] —
Cs-134 — — — — — — — — 2.2E-100 —
Cs-137 3.6E+00] 3.0E-01] — — 2.1E+01] 1.6E-02 — — 1.1E-02] —
Eu-152 — — — — 9.3E-01f — — — 6.8E-08] —
Eu-154 — — — — 9.3E-01] — — — 3.0E-07] —
Eu-155 — — — — — — — — 2.7E-05| —
Fr-221 1.6E-04] 1.0E-09 1.7E-15 — — 1.2E-14| 1.0E+00] — 8.3E-04] —

* Data decayed through December 31, 2001. Data Source: TWBID Revision 2.1, Version 3.13, Data Version D.4.16, LANL 2005.
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Table 30. CH-TRU Waste Curies on a Site-by-Site Basis*—Continued

Nuclide | MURR NTS ORNL Pad RFETS | Hanford | Hanf-RP | SNL SRS WIPP Total
IAC-225 1.5E-12| 2.7E-03] 2.3E-01] 1.4E-09] 5.4E-09 — — 1.1E-06] 1.9E-09] 9.9E-05 1.2E+00]
AC-227 3.6E-16| 2.0E-04| 2.4E-01| 6.0E-14] 3.9E-06 — — 8.3E-04| 2.4E-07| 3.7E-04] 2.4E-01
IAC-228 — 19E-15] 1.1E-03 — 5.4E-13 — — 3.7E-03] 9.1E-13] 8.8E-07] 1.8E+00Q
Ag-109m — — — — — — — 1.3E-04] — — 1.3E-04
Ag-110 — — 2.1E-11 — — — — — — — 2.1E-11
Ag-110m — — 1.6E-09 — — — — — — — 1.6E-09
Am-241 2.2E+00[ 3.7E+02| 2.5E+03 — 2.6E+04 3.0E+04| 5.2E+02| 9.1E+00| 8.7E+03| 1.2E+05] 4.3E+05
Am-242 — — — — — — — 4.7E-02 — — 4.7E-02
Am-242 — — — — — — — 4.8E-02 — — 4.8E-02
IAm-243 — 1.2E+00[ 9.4E+00 — — — — 1.4E-02 — 4.8E-03] 5.2E+01
IAm-245 — — 6.2E-11 — — — — — — — 6.2E-11
At-217 15E-12| 2.7E-03] 2.3E-01] 1.4E-09] 5.4E-09 — — 1.1E-06] 1.9E-09] 9.9E-05 1.2E+00|
Ba-137m — 2.6E-02| 3.5E+03 — 15E-02] 3.3E+02| 1.3E+03| 7.3E+01 — 3.6E-04] 5.2E+03
Bi-210 — 9.8E-02| 1.2E+00| 5.5E-05| 2.6E-08 — — 1.1E-02| 5.2E-06| 2.4E-07] 1.3E+00
Bi-211 3.6E-16| 2.0E-04| 2.4E-01f 6.0E-14| 3.8E-06 — — 8.2E-04| 2.4E-07| 3.7E-04] 2.4E-01
Bi-212 — 1.6E-02| 5.0E-01 — 3.1E-13 — — 8.5E-03| 8.7E-13| 4.4E-07] 2.5E+00
Bi-213 1.5E-12| 2.7E-03] 2.2E-01] 1.4E-09] 5.4E-09 — — 1.1E-06] 1.9E-09| 9.8E-05 1.2E+00|
Bi-214 2.7E-20| 2.5E-01| 2.8E+00| 3.1E-04| 2.3E-07 — — 5.0E-02| 2.8E-05| 7.8E-06] 3.1E+00
Bk-249 — — 4.3E-06 — — — — — — — 4.3E-06]
Bk-250 — — 1.7E-12 — — — — — — — 1.7E-12
C-14 — 2.5E-04| 2.1E-04 — — 1.1E+00[ 9.9E-02 — — — 1.2E+00
Cd-109 — — — — — — — 1.3E-04 — — 1.3E-04
Ce-144 — — 1.2E-07 — — — — 3.6E-04 — — 3.6E-04
Cf-249 — 1.1E-02] 3.1E-02 — — — — — — — 4.2E-02
Cf-250 — 1.4E-01] 1.9E-02 — — — — — — — 1.6E-01]
Cf-251 — — 1.7E-04 — — — — — — — 1.7E-04
Cf-252 — 8.3E-02| 5.7E-02 — — — — — _ _ 1.4E-01
Cm-242 — — 4.3E-10 — — — — 3.9E-02 — — 3.9E-02
Cm-243 — 4.6E-04 — — — — — 4.0E-01 — — 4.0E-01
Cm-244 — 2.3E+00[ 1.7E+03 — — — — 4.8E+00 — — 4.4E+03
Cm-245 — 1.5E-05] 4.0E-03 — — — — — — — 4.0E-03
Cm-246 — 5.2E-04| 7.4E-01 — — — - — _ _ 7.4E-01
Cm-247 — — 1.3E-10 — — — — — — — 1.3E-10
Cm-248 — 4.1E-05( 4.3E-02 — — — — — — — 4.3E-02
Cm-250 — — 3.2E-11 — — — — — — — 3.2E-11
Co-60 — — 3.5E-03 — — — — 4.8E-02 — 1.5E-07] 9.8E-01
Cs-134 — — 8.1E-04 — — — — 1.9E-02 — — 2.0E-02
Cs-137 — 2.8E-02| 3.7E+03 — 1.6E-02| 3.3E+02| 1.4E+03| 7.8E+01 — 3.9E-04] 5.5E+03
Eu-152 — 9.2E-01| 4.1E-02 — — — — — — — 1.9E+00
Eu-154 — 3.4E-01f 1.2E-01 — — — — 1.3E-01 — — 1.5E+00
Eu-155 — — 3.1E-02 — — — — 1.8E-03 — — 3.3E-02
Fr-221 15E-12| 2.7E-03] 2.3E-01] 1.4E-09] 5.4E-09 — — 1.1E-06] 1.9E-09] 9.8E-05 1.2E+00|
* Data decayed through December 31, 2001. Data Source: TWBID Revision 2.1, Version 3.13, Data Version D.4.16, LANL 2005.
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Table 30. CH-TRU Waste Curies on a Site-by-Site Basis*—Continued

Nuclide | AE AW | Army | Battelle | Bettis | ETEC | INEEL | K-NFS | LANL | LLNL
Fr-223 2.9E-00| 3.3E-13 4.4E-17] _ _ 7.3E-16] 6.0E-06] __ 1.7E-05] _
Gd-152 — — — — — _ —_ _ 41E-21] —
H-3 — — — — — _ _ — 21E+02] —
1-129 — — —_ — 7.0E-06] — _ _ _ _
[r-85 — — — _ _ _ _ _ _ _
Na-22 — — — — _ —_ _ _ — _
Ni-59 — — —_ — 76E-02f — _ _ _ _
Ni-63 — — — _ 37E+00] — _ _ _ _
Np-237 | 6.9E-01] 3.3E-08] 4.0E-07 — 5.6E-05| 9.9E-07| 2.4E+00] — 43E-02] —
Np-238 — — — _ _ _ _ _ _ _
Np-239 — — — — _ _ 41E+01] — 37E-03 —
Np-240m| — — —_ — —_ — 5.1E-14] _— 1.8E-07] —
Pa-231 | 9.9E-07] 16E-09] 4.0E-14] _ _ 41E-13] 12E-03] — 95E-07] —
Pa-233 | 6.9E-01] 3.3E-08 4.0E-07] — _ 9.8E-07| 2.3E+00] — 43E-02] —
Pa-234 | 6.7E-05] 35E-10] — — — 54E-18) 4.7E-02] — 2.4E-04) —
Pa-234m| 5.2E-02] 27E-07] — — _ 4.1E-15| 3.6E+01] — 19801 —
Pb-209 | 1.6E-04] 1.0E-09] 1.7E-15] — _ 12E-14] 1.0E+00] — 8.3E-04] _—
Pb-210 | 6.3E-10] 17E-14] _— — _ 9.4E-12| 1.1E-05] — 75E-06] —
Pb-211 | 2.1E-07] 2.4E-11] 32E-15] _— _ 5.3E-14| 4.3E-04] _— 13E-03 —
Pb-212 | 4.2E-01] _— — — _ 2.3E-18] 1.6E+00] — 1.7E-06] —
Pb-214 | 4.3E-09] 1.8E-12] — — _ 7.7E-11] 4.2E-05] _— 2.8E-05] —
Pm-147 — — — _ 9.3E-01] — _ _ _ _
P0-210 | 6.3E-10] 55E-15 — — — 9.4E-12| 1.1E-05] — 75E-06] —
Po-211 | 6.4E-10] 7.4E-14] 9.7E-18] _— _ 16E-16] 1.3E-06] — 3.9E-068] —
Po-212 | 27E-01] — _ _ _ 15e-18] 9.9E-01] — 1.1E-08] —
Po-213 | 16E-04] 9.8E-10] 1.7E-15] — _ 12E-14] 99E-01] — 8.1E-04] —
Po-214 | 43E-09] 1.8E-12] _— _ _ 7.7E-11] 4.2E-05] — 2.8E-05]
Po-215 | 2.1E-07] 24E-11] 32E-15] _— — 5.3E-14| 43E-04] _— 13E-03) —
Po-216 | 4.2E-01] _— _ — _ 2.3E-18] 1.5E+00] — 1.7E-06] —
Po-218 | 4.2E-09] 17E-12] — — _ 75E-11] 4.1E-05] — 2.8E-05] —
Pr-144 — — —_ — _ _ _ _ _ _
Pu-236 | 21E-07 — _ — _ _ 33E-03] — _ _
Pu-238 | 14E+01] 15E+02] — 1.8E+03] 9.3E-01] 1.2E-02] 7.7E+04| 1.3E+01] 9.6E+04| 5.5E+02
pu239 | 1.96+02] 1.2E+02] 6.1E-02] 2.9E+01] 7.3E-04] 2.1E-01] 6.6E+04] 1.6E+02] 3.8E+03| 3.1E+03
Pu240 | 1.0E+02] 7.0E-01] — 7.5E+00] 1.5E-03| 8.2E-02| 1.6E+04] 5.3E+01] 3.1E+02| 1.4E+03
Pu-241 | 2.6E+02] 6.2E-01] 1.9E-01] 3.6E+02] 1.6E-01] 8.9E-01] 1.3E+05] 2.8E+02] 2.3E+03| 4.3E+04
Pu-242 | 6.9E-02] 8.8E-06] — 12E-03] 1.2E-05| 2.0E-06] 1.2E+00] 4.1E-04] 1.8E-01] —
Pu-243 — — — — — — — — — —
Pu-244 — — —_ — 6.6E-13) — 5.0E-14] — 1.8E-07] —
Ra-223 | 2.1E-07] 25E-11] 3.2E-15] — _ 5.3E-14| 4.4E-04] _— 13E-03 —
Ra-224 | 42E-01] _— _ _ _ 2.3E-18] 15E+00] — 1.7E-06] —
Ra-225 | 1.6E-04] 1.0E-09] 1.7E-15] — _ 1.3E-14] 1.0E+00] — 8.3E-04 —

*Data decayed through December 31, 2001. Data Source: TWBID Revision 2.1, Version 3.13, Data Version D.4.16, LANL 2005.
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Table 30. CH-TRU Waste Curies on a Site-by-Site Basis*—Continued

Nuclide | MURR NTS ORNL Pad RFETS | Hanford | Hanf-RP| SNL SRS WIPP Total
Fr-223 49E-18| 2.8E-06| 3.3E-03] 8.2E-16| 5.3E-08] __ — 1.1E-05( 3.3E-09| 5.1E-06] 3.3E-03
Gd-152 — 3.9E-14] 1.9E-15 — — — — — — — 4.1E-14
H-3 — 5.2E-02) — — — 3.4E+00f — 1.8E-02) — — 2.2E+02
1-129 — — — — — — 5.1E-04 — — — 5.1E-04
IKr-85 — 14E-01 — — — — — 3.2E-01] — — 4.6E-01
Na-22 — — — — — — — — — 3.9E-07] 3.9E-07,
Ni-59 — — — — — — — — — — 7.6E-02
Ni-63 — — 1.2E-04 — — — — — — — 3.7E+00
Np-237 47E-04 6.5E-03] 8.0E-01] 4.1E-02] 2.5E-01] — 3.2E-03| 1.4E-01f 4.8E-02| 5.4E-01] 4.9E+00
Np-238 — — — — — — — 24E-04) — — 2.4E-04
Np-239 — 1.2E+00| 9.3E+00 — — — — 14E-02) — 4.8E-03] 5.2E+01
Np-240m — 1.0E-06| 5.7E-09 — — — — — — — 1.2E-06
Pa-231 8.8E-15| 5.1E-04| 5.7E-01] 4.8E-13| 2.3E-05 — — 5.6E-03] 1.0E-06| 5.0E-04] 5.8E-01
Pa-233 4.7E-04] 6.4E-03] 7.9E-01 4.1E-02] 2.5E-01] — — 1.4E-01f 4.8E-02| 5.4E-01] 4.9E+00
Pa-234 3.1E-10] 2.0E-07| 8.7E-05 — 2.3E-04f — — 1.2E-05f — 8.4E-03] 5.6E-02
Pa-234m | 2.4E-07| 1.6E-04| 6.7E-02 — 1.8E-01f — — 8.9E-03f — 6.5E+00] 4.3E+01
Pb-209 15E-12| 2.7E-03] 2.3E-01] 1.4E-09] 54E-09 — — 1.1E-06 1.9E-09| 9.8E-05 1.2E+00
Pb-210 — 9.9E-02| 1.2E+00[ 5.5E-05( 2.6E-08] — — 1.1E-02| 5.3E-06] 2.4E-07] 1.3E+0Q
Pb-211 3.6E-16| 2.0E-04] 2.4E-01] 6.0E-14| 3.8E-06| — — 8.2E-04| 2.4E-07| 3.7E-04 2.4E-01
Pb-212 — 1.6E-02| 5.0E-01 — 3.1E-13] — — 8.5E-03| 8.7E-13| 4.4E-07] 2.5E+00]
Pb-214 2.7E-20 2.5E-01f 2.9E+00| 3.1E-04| 2.3E-07] — — 5.0E-02| 2.8E-05( 7.8E-06| 3.2E+00]
Pm-147 — — 9.5E-02 — — — — 6.9E-01] — — 1.7E+00]
Po-210 — 9.9E-02| 1.2E+00[ 5.5E-05[ 2.6E-08] — — 1.1E-02| 5.3E-06/ 1.3E-07] 1.3E+0Q
Po-211 1.1E-18 6.1E-07| 7.2E-04] 1.8E-16| 1.2E-08)f — — 2.5E-06| 7.2E-10| 1.1E-06] 7.3E-04
Po-212 — 1.0E-02| 3.2E-01 — 2.0E-13] — — 5.4E-03| 5.6E-13| 2.8E-07] 1.6E+00]
Po-213 15E-12| 2.7E-03| 2.2E-01f 1.4E-09] 5.3E-09] — — 1.1E-06| 1.8E-09] 9.6E-05] 1.2E+0Q
Po-214 2.7E-20] 2.5E-01] 2.9E+00[ 3.1E-04| 2.3E-07| — — 5.0E-02| 2.8E-05( 7.8E-06| 3.2E+00]
Po-215 3.6E-16] 2.0E-04/ 2.4E-01] 6.0E-14| 3.8E-06) — — 8.2E-04| 2.4E-07| 3.7E-04 2.4E-01
Po-216 — 1.6E-02| 5.0E-01 — 3.1E-13] — — 8.5E-03| 8.7E-13| 4.4E-07] 2.5E+00
Po-218 2.7E-20] 2.5E-01] 2.8E+00[ 3.0E-04 2.3E-07| — — 49E-02| 2.7E-05| 7.7E-06] 3.1E+0Q
Pr-144 — — 1.1E-07 — — — — 3.5E-04] — — 3.5E-04
Pu-236 — — — — — — — — — — 3.3E-03
Pu-238 — 1.7E+02| 5.3E+03 — 2.7E+03| 1.1E+05| 2.2E+01] 1.7E+00[ 1.0E+06( 5.4E+03] 1.3E+06
Pu-239 5.3E-02| 2.9E+03| 1.3E+03[ 2.7E-01f 7.4E+04| 4.8E+04| 3.3E+03| 4.6E+00| 2.0E+05| 1.4E+05 5.4E+05
Pu-240 — 6.3E+01| 1.3E+03 — 1.7E+04| 1.4E+04| 2.7E+02| 5.0E-01f 4.9E+03| 3.1E+04] 8.6E+04
Pu-241 — 1.4E+03| 4.3E+04 — 1.8E+05| 9.7E+05| 5.5E+02| 6.7E+00| 9.7E+04| 3.4E+05] 1.8E+06
Pu-242 — 8.9E-02| 3.8E-01 — 1.7E+00| 3.7E+00| 7.7E-03| 7.7E-08] — 3.0E+00] 1.0E+01
Pu-243 — — 1.3E-10 — — — — — — — 1.3E-10
Pu-244 — 1.0E-06| 5.7E-09 — — — — — — — 1.2E-06
Ra-223 3.6E-16| 2.0E-04| 24E-01] 6.0E-14) 3.9E-06| — — 8.3E-04| 2.4E-07| 3.7E-04 2.4E-01
Ra-224 — 1.6E-02| 4.9E-01 — 3.1E-13] — — 8.5E-03| 8.7E-13| 4.4E-07] 2.5E+00]
Ra-225 15E-12| 2.7E-03| 2.3E-01f 1.4E-09] 54E-09] — — 1.1E-06| 1.9E-09] 9.9E-05] 1.2E+0Q

*Data decayed through December 31, 2001. Data Source: TWBID Revision 2.1, Version 3.13, Data Version D.4.16, LANL 2005.
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Table 30. CH-TRU Waste Curies on a Site-by-Site Basis*—Continued

Nuclide AE AW Army | Battelle | Bettis ETEC | INEEL | K-NFS | LANL | LLNL
Ra-226 43E-09] 1.8E-12 — — 7.7E-11) 4.2E-05) __ 2.8E-05|
Ra-228 5.8E-05 — — — — 4.4E-18| 2.1E+00[ — 1.1E-06] —
Rh-106 — — — — — — — — 85E-11] —
Rn-219 2.1E-07| 2.4E-11 3.2E-15 — — 5.3E-14| 43E-04 — 1.3E-03] —
Rn-220 4.2E-01 — — — — 2.3E-18] 1.6E+00] — 1.7E-06] —
Rn-222 43E-09( 1.8E-12] — — — 7.7E-11) 4.2E-05) — 2.8E-05| —
Ru-106 — — — — — — — — 8.6E-11] —
Sb-125 — — — — — — — — 29E-06] —
Se-79 — — — — 1.3E-04 — — — — —
Sm-147 — — — — — — — — - —
Sm-151 — — — — 1.0E-01] — — — - _
Sr-90 2.6E+00] 1.5E+00] — — 2.1E+01] 1.2E-02 — — 74E-03] —
Tc-99 5.8E+00 — — — 47E-03] — — 25E-02f — —
Te-123 — — — — — — — — - _
Te-123m — — — — — — — — — —
Te-125m — — — — — — — — 7.1E-07 —
Th-227 2.1E-07| 2.4E-11 3.1E-15 — — 5.2E-14| 43E-04 — 1.2E-03] —
Th-228 4.2E-01 — — — — 2.3E-18| 1.6E+00| 1.7E-04/ 1.7E-06) —
Th-229 1.6E-04] 1.0E-09 1.7E-15 — — 1.3E-14| 1.0E+00] — 8.3E-04] —
Th-230 1.3E-06| 8.9E-09] — — — 2.8E-08] 6.3E-03] — 41E-03f —
Th-231 2.9E-03| 7.3E-05 4.7E-10 — — 2.8E-09] 1.8E+00] — 2.6E-03] —
Th-232 6.2E-05 5.1E-19] — — 5.6E-14| 1.1E-17| 2.4E+00| 2.9E-05| 1.1E-06] —
Th-234 5.2E-02| 2.7E-07] — — — 4.1E-15( 3.6E+01] — 19E-01] —
TI1-207 2.1E-07| 2.4E-11 3.2E-15 — — 5.3E-14| 4.3E-04] — 1.3E-03] —
TI1-208 1.5E-01 — — — — 8.2E-19] 5.6E-01] — 6.1E-07] —
T1-209 3.5E-06| 2.2E-11| 3.8E-17 — — 2.7E-16| 2.2E-02] — 1.8E-05| —
U-232 4.1E-01 — — — 1.3E-05| — 2.7E-03| 1.7E-04| 7.3E-07] —
U-233 1.1E-01] 1.1E-05 6.9E-12 — — 29E-11| 8.3E+02] 1.5E-02] 3.1E-01] —
U-234 9.1E-03] 1.2E-03] — — 2.0E-03| 2.4E-04| 2.4E+01| 1.1E-03] 1.6E+01] —
U-235 2.9E-03| 7.4E-05 4.8E-10 — 2.6E-05 2.8E-09| 1.8E+00| b5.1E-05| 2.7E-03] —
U-236 6.7E-05 2.1E-08] — — 3.0E-04| 3.3E-08 9.0E-01] — 4.2E-04f —
U-237 6.3E-03| 1.5E-05[ 4.6E-06 — — 2.2E-05| 3.1E+00] — 5.7E-02| —
U-238 5.2E-02| 2.7E-07] — — 1.2E-07| 4.2E-15| 3.7E+01] 4.0E-03] 1.9E-01] —
U-240 — — — — — — 5.0E-14f — 1.8E-07] —
Y-90 2.6E+00] 1.5E+00] — — 2.1E+01] 1.2E-02 — — 7.3E-03] —
Zn-65 — — — — — — — - — —
Zr-93 — — — — 1.1E-03] — — _ - —
TOTAL | 6.,5E+02 | 2.7E+02 | 4.1E-01 | 2.2E+03 | 9.3E+01 | 1.5E+00 | 5.2E+05 | 5.8E+02 | 1.1E+05 | 5.3E+04

*Data decayed through December 31, 2001. Data Source: TWBID Revision 2.1, Version 3.13, Data Version D.4.16, LANL 2005.
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Table 30. CH-TRU Waste Curies on a Site-by-Site Basis*—Continued

Nuclide [ MURR NTS ORNL Pad RFETS | Hanford [ Hanf-RP | SNL SRS WIPP Total

Ra-226 2.8E-20 2.5E-01] 2.9E+00| 3.1E-04] 2.3E-07] — — 5.1E-02[ 2.8E-05 7.9E-06] 3.2E+00
Ra-228 — 2.2E-15 1.3E-03 — 6.4E-13] — — 4.3E-03] 1.1E-12| 1.0E-06| 2.1E+00]
Rh-106 — — 2.4E-05 — — — — 1.1E-04f — — 1.3E-04
Rn-219 3.6E-16| 2.0E-04| 2.4E-01] 6.0E-14| 3.8E-06| — — 8.2E-04( 2.4E-07| 3.7E-04] 2.4E-01
Rn-220 — 1.6E-02| 5.0E-01 — 3.1E-13] — — 8.5E-03| 8.7E-13| 4.4E-07] 2.5E+00
Rn-222 2.7E-20 2.5E-01f 2.9E+00| 3.1E-04| 2.3E-07] — — 5.0E-02 2.8E-05| 7.9E-06] 3.2E+00
Ru-106 — — 2.4E-05 — — — — 1.1E-04f — — 1.3E-04
Sb-125 — — 2.4E-03 — — — - — _ _ 2.4E-03
Se-79 — — — — — — — — — — 1.3E-04
Sm-147 — — 2.1E-10 — — — — 4.6E-11 — — 2.5E-10
Sm-151 — — — — — — 5.6E+01| 2.7E-01] — — 5.7E+01
Sr-90 — 9.5E-05| 2.2E+03 — — 1.2E+02| 5.3E+04| 7.4E+01] — — 5.5E+04
Tc-99 — — 3.1E+01] 3.0E+00] — 6.8E-04( 8.9E+01| 1.6E-03] — — 1.3E+02
Te-123 — — 3.2E-05 — — — — — — — 3.2E-05)
Te-123m — — 2.4E-19 — — — — — _ _ 2 4E-19
Te-125m — — 5.8E-04 — — — — — — — 5.8E-04
Th-227 3.5E-16| 2.0E-04| 2.3E-01f 5.9E-14| 3.8E-06| — — 8.1E-04( 2.3E-07| 3.6E-04] 2.4E-01
Th-228 — 1.6E-02| 5.0E-01 — 3.2E-13] — — 8.6E-03( 8.8E-13| 4.4E-07] 2.5E+00
Th-229 15E-12| 2.7E-03] 2.3E-01] 1.4E-09| 5.4E-09] — — 1.1E-06| 1.9E-09] 9.9E-05| 1.2E+00
Th-230 4.8E-17| 1.2E-06| 3.2E-03[ 5.6E-02[ 9.1E-05[ — — 8.5E-06( 7.0E-03| 4.9E-05 7.6E-02
Th-231 2.1E-10 1.5E-04| 1.0E-02| 3.5E-09| 9.0E-02] — — 1.2E-02| 3.9E-03] 1.2E-01} 2.0E+00Q
Th-232 — 4.9E-15] 1.3E-03 — 1.8E-12| 4.4E-02 — 4.0E-03] 1.8E-12| 2.6E-06| 2.5E+00|
Th-234 24E-07| 1.6E-04| 6.7E-02 — 1.8E-01] — — 8.9E-03( — 6.5E+00] 4.3E+01
TI-207 3.6E-16| 2.0E-04| 2.4E-01| 5.9E-14| 3.8E-06] — — 8.1E-04( 2.3E-07| 3.7E-04] 2.4E-01
T1-208 — 5.8E-03 1.8E-01 — 1.1E-13] — — 3.1E-03( 3.1E-13| 1.6E-07] 8.9E-01
T1-209 3.3E-14| 6.0E-05 4.9E-03 3.1E-11f 1.2E-10f — — 2.4E-08( 4.1E-11| 2.2E-06] 2.7E-02
U-232 — 1.6E-02| 4.9E-01 — — — — — — — 9.2E-01
U-233 8.0E-09| 1.8E+00| 1.4E+02[ 2.3E-06| 1.0E-05| 5.3E+01| 1.1E-05| 2.4E-03| 2.4E-06| 2.7E-01] 1.0E+03
U-234 2.7E-12| 1.2E-02| 2.1E+01 — 8.9E-01| 3.3E+01| 1.3E+01| 1.9E-01] 6.3E+01| 1.3E+00| 1.7E+02
U-235 2.1E-10 1.5E-04| 1.0E-02| 3.5E-09| 9.1E-02| 3.9E-01| 5.8E-01] 1.2E-02[ 4.0E-03| 1.2E-01] 3.0E+00
U-236 — 1.3E-05( 8.1E-04 — 6.0E-03| 1.6E-05 1.1E-01| 7.4E-08] 3.0E-03| 4.5E-03] 1.0E+00
U-237 — 6.0E-03| 1.1E+00 — 4.4E+00[ — — 1.7E-04| 2.4E+00| 8.5E+00] 1.9E+01
U-238 2.4E-07| 1.6E-04| 6.8E-02 — 1.8E-01| 4.0E+00] 1.3E+01] 9.0E-03] — 6.5E+00] 6.1E+01
U-240 — 1.0E-06| 5.6E-09 — — — — — — — 1.2E-06
Y-90 — 9.4E-05| 2.2E+03 — — 1.2E+02| 5.3E+04| 7.3E+01 — — 5.5E+04
Zn-65 — — 1.1E-10 — — — — — — — 1.1E-10
Zr-93 — — — — — — — — — — 1.1E-03
TOTAL | 2.2E+00 | 4.9E+03 | 6.7E+04 | 3.4E+00 | 3.0E+05 | 1.2E+06 | 1.1E+05 | 3.3E+02 | 1.3E+06 | 6.4E+05 | 4.3E+06

*Data decayed through December 31, 2001. Data Source: TWBID Revision 2.1, Version 3.13, Data Version D.4.16, LANL 2005.
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Table 31. RH-TRU Waste Curies on a Site-by-Site Basis*

Nuclide AE AW Battelle Bettis ETEC INEEL KAPL
Ac-225 4.6E-07 1.2E-04 — — 3.2E-14 2.2E-13 9.6E-10
Ac-227 2.9E-08 6.5E-08 — — 1.8E-08 2.1E-08 4.9E-08
Ac-228 1.1E-15 1.2E-14 — — 9.2E-18 2.4E-16 3.5E-11
Ag-110 — — — — — — _
Ag-110m — — — — — — —
Am-241 1.0E+01 1.2E+01 8.6E+01 2.5E+00 6.5E-01 3.0E+01 3.0E-02
Am-242 — 5.0E-03 — — — — —
Am-242m — 5.1E-03 2.0E-01 — — - —
Am-243 3.2E-05 5.4E-04 6.7E-01 1.2E-02 — — 5.3E-05
At-217 4.6E-07 1.2E-04 — — 3.2E-14 2.2E-13 9.6E-10
Ba-137m 4.3E+01 1.2E+04 — 6.2E+03 9.2E+00 1.9E+02 7.2E+01
Bi-210 7.0E-11 4.3E-11 — — 9.8E-16 9.2E-11 2.5E-09
Bi-211 2.9E-08 6.5E-08 — — 1.8E-08 2.1E-08 4.8E-08
Bi-212 1.1E-15 5.6E-15 — — 5.5E-18 9.8E-17 1.0E-05
Bi-213 4.6E-07 1.2E-04 — — 3.2E-14 2.2E-13 9.6E-10
Bi-214 3.8E-10 7.2E-10 — — 1.7E-14 1.8E-09 9.5E-09
C-14 — — — 1.6E-01 — — 1.9E-03
Cd-113m 5.9E-01 — — — — — —
Ce-141 — 4.3E-19 — — — — _
Ce-144 2.0E-09 7.3E+00 — — — - _
Cf-249 — — — 2.3E-10 — — 4.0E-12
Cf-250 — — — — — — _
Cf-251 — — — 1.1E-11 — — 5.0E-14]
Cf-252 — — — — — — 1.9E-15
Cm-242 1.5E-21 4.2E-03 — — — — —
Cm-243 — 1.4E-04 4.6E-01 1.3E-02 — — 1.5E-05
Cm-244 1.9E-01 4.4E-03 6.8E+01 7.6E-01 — — 1.5E-03
Cm-245 — — 1.1E-02 8.1E-05 — — 4.9E-07
Cm-246 — — 1.6E-04 1.4E-05 — — 6.4E-08
Cm-247 — — — 3.2E-11 — — 1.5E-13
Cm-248 — — — 5.8E-11 — — 3.0E-13
Co-60 2.2E-01 1.9E+01 5.0E+02 2.8E+02 — — —
Cs-134 8.8E-05 1.1E+02 2.7E-04 — — — —
Cs-135 — — — — — — 4.0E-04
Cs-137 45E+01 1.3E+04 2.3E+03 6.4E+03 9.8E+00 2.0E+02 7.7E+01
Eu-152 1.7E-04 — 1.4E-02 2.8E+02 — — —
Eu-154 8.2E-03 1.6E+02 3.8E-01 2.8E+02 — — —
Eu-155 1.0E-02 3.2E+02 — — — — —
Fe-55 1.5E-01 — — — — — —
Fr-221 4.6E-07 1.2E-04 — — 3.2E-14 2.2E-13 9.6E-10,
Fr-223 4.0E-10 8.9E-10 — — 2.4E-10 2.9E-10 6.6E-10
Gd-152 1.8E-17 — — — — — —

*Data decayed through December 31, 2001. Data Source: TWBID Revision 2.1, Version 3.13, Data Version D.4.16, LANL 2005.

Main Body

58



DOE/TRU-2006-3344

Table 31. RH-TRU Waste Curies on a Site-by-Site Basis*—Continued

Nuclide LANL ORNL Hanford Hanf-RP SNL SRS Total
Ac-225 6.1E-15 2.1E-01 — — 4.6E-12 — 2.1E-01
Ac-227 2.4E-08 2.3E-05 — — 4.4E-09 — 2.3E-05
Ac-228 1.0E-16 8.3E-01 — — 1.2E-18 — 8.3E-01
Ag-110 — 1.1E-10 — — — — 1.1E-10
Ag-110m — 8.5E-09 — — — — 8.5E-09
Am-241 2.5E-02 3.2E+02 2.1E+03 1.1E+04 2.1E+01 — 1.4E+04
Am-242 — — — — — — 5.0E-03
Am-242m - — - - — - 2.1E-01
Am-243 — 3.3E-01 — — — 4.1E-02 1.1E+00
At-217 6.1E-15 2.1E-01 — — 4.6E-12 — 2.1E-01
Ba-137m 1.5E+01 1.5E+04 2.5E+05 1.2E+05 4.6E+02 5.8E+01 4,1E+05
Bi-210 9.1E-12 1.2E-06 — — 1.8E-11 2.1E-13 1.2E-06
Bi-211 2.4E-08 2.2E-05 — — 4.3E-09 — 2.3E-05
Bi-212 1.0E-16 1.6E+01 — — 3.2E-19 — 1.6E+01
Bi-213 6.1E-15 2.1E-01 — — 4.6E-12 — 2.1E-01
Bi-214 3.6E-11 7.9E-06 — — 3.5E-10 3.5E-12 7.9E-06
C-14 — 4.8E-04 — 1.1E+00 — — 1.2E+00
Cd-113m — — — — — — 5.9E-01
Ce-141 — — — — — — 4.3E-19
Ce-144 — 6.2E-07 — — — — 7.3E+00
Cf-249 — 4.9E-03 — — — — 4.9E-03
Cf-250 — 8.7E-02 — — — — 8.7E-02
Cf-251 — 9.3E-04 — — — — 9.3E-04]
Cf-252 — 1.0E-01 — — — — 1.0E-01]
Cm-242 — 8.9E-12 — — — — 4.2E-03
Cm-243 — 3.1E-07 — — 3.8E-02 — 5.1E-01
Cm-244 — 1.2E+03 _ — 4.2E-01 — 1.3E+03
Cm-245 — 6.9E-06 — — — — 1.1E-02
Cm-246 — 3.9E+00 — - — — 3.9E+00
Cm-247 — 7.1E-10 — — — 5.5E+01 5.5E+01
Cm-248 — 1.1E-02 — — — — 1.1E-02
Co-60 — 1.7E+02 8.8E+02 — 3.3E-02 — 1.9E+03
Cs-134 — 4.5E-03 — — 1.6E+01 — 1.2E+02
Cs-135 — — — — — — 4.0E-04
Cs-137 1.6E+01 1.6E+04 2.8E+05 1.2E+05 4.9E+02 6.2E+01 4.4E+05
Eu-152 — 2.4E+03 — - — — 2.7E+03
Eu-154 — 8.2E+02 — — 1.3E+00 — 1.3E+03
Eu-155 7.9E-03 8.2E+01 _ — — — 4.1E+02
Fe-55 — — — — — — 1.5E-01]
Fr-221 6.1E-15 2.1E-01 — — 4.6E-12 — 2.1E-01
Fr-223 3.3E-10 3.1E-07 — — 6.0E-11 — 3.1E-07
Gd-152 — 1.1E-10 — — — — 1.1E-10

*Data decayed through December 31, 2001. Data Source: TWBID Revision 2.1, Version 3.13, Data Version D.4.16, LANL 2005.
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Table 31. RH-TRU Waste Curies on a Site-by-Site Basis*—Continued

Nuclide AE AW Battelle Bettis ETEC INEEL KAPL
H-3 — 6.8E-04 — — — — —
1-129 — — — 2.1E-03 — — 3.7E-05
Kr-85 4.1E-01 — — — — — —

[Mn-54 2.5E-09 2.1E+00 — — — — —
Na-22 — 3.4E-01 — — — — —
Nb-93m 9.2E-04 — — — — — 1.2E-04
Nb-95 — 2.4E-13 — — — — —
Nb-95m — 8.1E-16 — - — _ _
Ni-59 — — — 2.3E+01 — — 1.8E-04]
Ni-63 — — — 1.1E+03 — — 1.9E-02
Np-237 1.7E-03 1.9E-03 1.2E-02 1.7E-02 2.7E-06 6.8E-05 8.5E-04
Np-238 — 2.5E-05 — — — — —
Np-239 3.1E-05 5.3E-04 — — — — 5.2E-05
Np-240m — — — — — — 1.7E-12
Pa-231 8.9E-08 7.3E-07 — — 1.5E-07 2.0E-07 9.7E-08,
Pa-233 1.6E-03 1.9E-03 — — 2.6E-06 6.8E-05 8.4E-04
Pa-234 7.8E-08 5.9E-07 — — 2.9E-06 1.4E-15 4.1E-10
Pa-234m 6.0E-05 4.6E-04 — — 2.2E-03 1.1E-12 3.1E-07
Pb-209 4.6E-07 1.2E-04 — — 3.2E-14 2.2E-13 9.6E-10,
Pb-210 7.0E-11 4.3E-11 — — 9.9E-16 9.3E-11 2.5E-09
Pb-211 2.9E-08 6.5E-08 — — 1.8E-08 2.1E-08 4.8E-08
Pb-212 1.1E-15 5.6E-15 — — 5.4E-18 9.8E-17 1.0E-05
Pb-214 3.9E-10 7.2E-10 — — 1.7E-14 1.8E-09 9.5E-09
Pd-107 — - — — — — 1.7E-05
Pm-147 3.0E-02 3.7E+02 — 2.8E+02 — — 5.9E-02
Po-210 7.0E-11 4.3E-11 — — 9.9E-16 9.3E-11 2.0E-09
Po-211 8.8E-11 2.0E-10 — — 5.4E-11 6.3E-11 1.5E-10
Po-212 6.8E-16 3.6E-15 — — 3.5E-18 6.3E-17 6.6E-06
Po-213 4.5E-07 1.2E-04 — — 3.1E-14 2.2E-13 9.4E-10
Po-214 3.9E-10 7.2E-10 — — 1.7E-14 1.8E-09 9.5E-09
Po-215 2.9E-08 6.5E-08 — — 1.8E-08 2.1E-08 4.8E-08
Po-216 1.1E-15 5.6E-15 — — 5.4E-18 9.8E-17 1.0E-05
Po-218 3.8E-10 7.1E-10 — — 1.6E-14 1.7E-09 9.3E-09
Pr-144 2.0E-09 7.2E+00 — — — — —
Pu-238 9.2E+00 1.2E+00 7.8E+01 2.8E+02 1.5E-02 2.7E+03 2.8E+00
Pu-239 1.8E+01 2.5E+01 1.0E+01 2.2E-01 1.1E+00 3.5E+01 7.6E-03
Pu-240 3.8E+00 2.3E+01 1.6E+01 4.5E-01 2.7E-01 3.3E+01 1.9E-03
Pu-241 3.0E+01 7.2E+02 1.3E+03 4.8E+01 2.2E+00 6.6E+01 2.7E-0]]
Pu-242 — 5.5E-04 4.8E-02 3.5E-03 — 1.0E-03 7.2E-06
Pu-243 — — — — — — 1.5E-13
Pu-244 — — — 2.0E-10 — — 1.7E-12
Ra-223 2.9E-08 6.5E-08 — — 1.8E-08 2.1E-08 4.9E-08

*Data decayed through December 31, 2001. Data Source: TWBID Revision 2.1, Version 3.13, Data Version D.4.16, LANL 2005.
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Table 31. RH-TRU Waste Curies on a Site-by-Site Basis*—Continued

Nuclide LANL ORNL Hanford Hanf-RP SNL SRS Total
H-3 — 2.6E-01 — — — — 2.6E-01
1-129 — — — 8.0E-02 — — 8.2E-02
Kr-85 — — — — — — 4.1E-01
[Mn-54 — — — — — — 2.1E+00Q
Na-22 — — — — — — 3.4E-01
Nb-93m — — — — — — 1.0E-03
Nb-95 — — — — — — 2.4E-13
Nb-95m — — — — — — 8.1E-16
Ni-59 — — — — — — 2.3E+01
Ni-63 — — — — — — 1.1E+03
Np-237 1.6E-07 1.8E-03 — 6.4E-01 9.0E-04 — 6.7E-01]
Np-238 — — — — — — 2.5E-05
Np-239 — 3.2E-01 — — — 4.1E-02 3.7E-01
Np-240m — 6.5E-03 — — — — 6.5E-03
Pa-231 6.6E-08 9.9E-05 — — 5.8E-08 5.3E-19 1.0E-04
Pa-233 1.6E-07 1.8E-03 — — 9.0E-04 — 7.2E-03
Pa-234 5.7E-10 1.6E-02 — — 2.4E-07 — 1.6E-02
Pa-234m 4.4E-07 1.3E+01 — — 1.8E-04 — 1.3E+01]
Pb-209 6.1E-15 2.1E-01 — — 4.6E-12 — 2.1E-01
Pb-210 9.2E-12 1.2E-06 — — 1.8E-11 2.1E-13 1.2E-06
Pb-211 2.4E-08 2.2E-05 — — 4.3E-09 — 2.3E-05
Pb-212 1.0E-16 1.6E+01 — — 3.2E-19 — 1.6E+01
Pb-214 3.6E-11 7.9E-06 — — 3.5E-10 3.5E-12 7.9E-06
Pd-107 — — — — — — 1.7E-05
Pm-147 — - — - 7.0E+00 2.2E+00 6.6E+02
Po-210 9.2E-12 1.2E-06 — — 1.8E-11 2.1E-13 1.2E-06
Po-211 7.2E-11 6.8E-08 — — 1.3E-11 — 6.9E-08
Po-212 6.6E-17 1.0E+01 — — 2.1E-19 — 1.0E+01
Po-213 6.0E-15 2.1E-01 — — 4.5E-12 — 2.1E-01
Po-214 3.6E-11 7.9E-06 — — 3.5E-10 3.5E-12 7.9E-06
Po-215 2.4E-08 2.2E-05 — — 4.3E-09 — 2.3E-05
Po-216 1.0E-16 1.6E+01 — — 3.2E-19 — 1.6E+01
Po-218 3.5E-11 7.8E-06 — — 3.5E-10 3.5E-12 7.8E-06
Pr-144 — 6.1E-07 — — — — 7.2E+00
Pu-238 1.3E-02 2.5E+02 5.3E+02 1.0E+01 4.2E+00 3.6E+00 3.9E+03
Pu-239 2.5E+00 1.4E+02 8.6E+02 4.2E+03 2.8E+00 4.8E-06 5.3E+03
Pu-240 2.7E-02 3.4E+01 4.6E+02 1.0E+03 4.3E-01 — 1.6E+03
Pu-241 2.2E-01 1.5E+02 1.2E+05 1.8E+04 2.5E-02 — 1.4E+05)
Pu-242 1.6E-05 7.1E-02 1.5E-01 2.2E-01 — — 4.9E-01
Pu-243 — 7.0E-10 — — — 5.4E+01 5.4E+01]
Pu-244 — 6.4E-03 — — — — 6.4E-03
Ra-223 2.4E-08 2.3E-05 — — 4.4E-09 — 2.3E-05

*Data decayed through December 31, 2001. Data Source: TWBID Revision 2.1, Version 3.13, Data Version D.4.16, LANL 2005.
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Table 31. RH-TRU Waste Curies on a Site-by-Site Basis*—Continued

Nuclide AE AW Battelle Bettis ETEC INEEL KAPL
Ra-224 | 1.1E-15 5.5E-15 — — 5.4E-18 9.8E-17 1.0E-05
Ra-225 | 4.6E-07 1.2E-04 — — 3.2E-14 | 22E-13 | 9.6E-10
Ra-226 | 3.9E-10 7.3E-10 — — 1.7E-14 1.8E-09 | 9.6E-09
Ra-228 1.3E-15 1.4E-14 — — 1.1E-17 2.8E-16 | 4.1E-11
Rh-106 | 3.6E-07 — — — — — —
Rn-219 | 29E-08 6.5E-08 — — 1.8E-08 2.1E-08 | 4.8E-08
Rn-220 | 1.1E-15 5.6E-15 — — 5.4E-18 9.8E-17 1.0E-05
Rn-222 | 3.9E-10 7.2E-10 — — 1.7E-14 1.8E-09 | 9.5E-09
Ru-106 | 3.6E-07 — — — — — —
Sb-125 | 3.7E-03 | 50E+00 | 2.8E-03 — — — —
Sb-126 1.2E-04 — — — — — 4.7E-05
Sb-126m | 8.7E-04 — — — — — 3.4E-04
Se-79 — — — 4.0E-02 — — 1.0E-04
Sm-147 | 9.3E-10 | 35E-08 — — — — 4.4E-13
Sm-151 | 2.0E+00 | 3.5E+01 — 3.1E+01 — — 1.2E+00
Sn-121m — — — — — — 3.0E-03
Sn-126 8.7E-04 — — — — — 3.4E-04
Sr-90 26E+01 | 1.3E+04 | 15E+03 | 6.4E+03 | 9.5E+00 — 7.3E+01
Tc-99 1.1E-02 — 44E-01 | 1.4E+00 — — 2.1E-02
Te-125m | 89E-04 | 1.2E+00 — — — — —
Th-227 | 2.8E-08 6.4E-08 — — 1.7E-08 2.0E-08 | 4.7E-08
Th-228 | 1.1E-15 5.6E-15 — — 5.5E-18 9.9E-17 1.1E-05
Th-229 | 4.7E-07 1.2E-04 — — 3.2E-14 | 22E-13 | 9.6E-10
Th-230 | 9.8E-08 5.6E-07 — — 1.4E-11 1.8E-06 1.4E-06
Th-231 15E-04 | 5.7E-03 — — 8.9E-04 1.4E-03 7.1E-05
Th-232 | 2.1E-15 | 4.7E-14 — 1.7E-11 2.9E-17 12E-15 | 41E-11
Th-234 | 6.0E-05 | 4.6E-04 — — 2.2E-03 1.1E-12 3.1E-07
TI-207 2.9E-08 6.4E-08 — — 1.8E-08 2.1E-08 | 4.8E-08
TI-208 3.8E-16 20E-15 | 2.3E-03 — 2.0E-18 35E-17 | 3.7E-06
TI-209 1.0E-08 2.6E-06 — — 71E-16 | 49E-15 | 21E-11
U-232 — — 74E-04 | 4.0E-03 — — 3.4E-05
U-233 1.8E-04 | 2.1E-01 1.3E-06 — 7.6E-11 1.0E-09 | 3.9E-07
U-234 7.8E-04 1.0E-02 2.8E-02 6.0E-01 | 4.0E-07 55E-02 | 4.8E-03
U-235 16E-04 | 57E-03 | 4.1E-04 | 7.8E-03 | 9.0E-04 14E-03 | 7.2E-05
U-236 3.1E-06 16E-04 | 54E-03 8.9E-02 9.4E-08 6.8E-06 | 6.8E-04
U-237 7.3E-04 1.8E-02 — — 5.4E-05 1.6E-03 6.6E-06
U-238 6.1E-05 | 4.6E-04 | 8.0E-03 3.6E-05 2.3E-03 11E-12 | 3.2E-07
U-240 — — — — — — 1.7E-12
Y-90 25E+01 | 1.3E+04 — 6.4E+03 | 9.4E+00 — 7.3E+01
Y-91 — 4.7E-12 — — — — —
Zr-93 1.3E-03 — — 3.4E-01 — — 2.6E-03
Zr-95 — 1.1E-13 — — — — —
TOTAL | 21E+02 | 52E+04 | 58E+03 | 28E+04 | 42E+01 | 3.3E+03 | 3.0E+02

*Data decayed through December 31, 2001. Date Source: TWBID Revision 2.1, Version 3.13, Data Version D.4.16, LANL 2005.
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Table 31. RH-TRU Waste Curies on a Site-by-Site Basis*---Continued

Nuclide LANL ORNL Hanford Hanf-RP SNL SRS Total
Ra-224 1.0E-16 1.6E+01 — — 3.2E-19 — 1.6E+01]
Ra-225 6.1E-15 2.1E-01 — — 4.6E-12 — 2.1E-01
Ra-226 3.6E-11 8.0E-06 — — 3.6E-10 3.6E-12 8.0E-06
Ra-228 1.2E-16 9.8E-01 — — 1.4E-18 — 9.8E-01
Rh-106 1.3E-10 2.2E-03 — — — — 2.2E-03
Rn-219 2.4E-08 2.2E-05 — — 4.3E-09 — 2.3E-05
Rn-220 1.0E-16 1.6E+01 — — 3.2E-19 — 1.6E+01]
Rn-222 3.6E-11 7.9E-06 — — 3.5E-10 3.5E-12 7.9E-06
Ru-106 1.3E-10 2.3E-03 — — — — 2.3E-03
Sh-125 5.5E-04 1.3E-02 — — — — 5.0E+00
Sh-126 — — — — — — 1.7E-04
Sh-126m — — — — — — 1.2E-03
Se-79 — — — — — — 4.0E-02
Sm-147 — — — — 4.7E-10 4.0E-10 3.7E-08
Sm-151 — — 3.0E+02 2.4E+02 — — 6.0E+02
Sn-121m — — — — — — 3.0E-03
Sn-126 — — — — — — 1.2E-03
Sr-90 1.5E+01 5.6E+04 1.8E+05 7.5E+04 4 9E+02 5.8E+01 3.4E+05
Tc-99 — 6.5E-09 6.6E-03 1.6E+02 — — 1.6E+02
Te-125m 1.3E-04 3.1E-03 — — — — 1.2E+00,
Th-227 2.3E-08 2.2E-05 — — 4.3E-09 — 2.2E-05
Th-228 1.1E-16 1.6E+01 — — 3.3E-19 — 1.6E+01
Th-229 6.1E-15 2.1E-01 — — 4,6E-12 — 2.1E-01
Th-230 5.5E-09 2.2E-03 — — 3.3E-07 3.1E-09 2.2E-03
Th-231 9.9E-05 2.7E-01 — — 5.4E-04 1.2E-14 2.8E-01]
Th-232 1.5E-16 1.0E+00 4.3E-02 — 7.8E-18 — 1.1E+00
Th-234 4.4E-07 1.3E+01 — — 1.8E-04 — 1.3E+01]]
TI-207 2.4E-08 2.2E-05 — — 4.3E-09 — 2.3E-05
TI1-208 3.7E-17 5.6E+00 — — 1.2E-19 — 5.7E+00
T1-209 1.4E-16 4.7E-03 — — 1.0E-13 — 4.7E-03
U-232 — 1.5E+01 — — — — 1.5E+01]
U-233 7.9E-12 1.4E+02 8.5E+00 2.3E+00 1.9E-08 — 1.5E+02
U-234 2.0E-05 1.4E+01 2.9E+00 1.5E+01 7.4E-03 8.4E-05 3.2E+01]]
U-235 1.0E-04 2.8E-01 2.8E-01 5.6E-01 5.5E-04 1.3E-14 1.1E+00
U-236 1.1E-07 4.9E-02 2.1E-04 1.2E+00 6.3E-08 — 1.3E+00
U-237 5.5E-06 3.7E-03 — — 6.1E-07 — 2.4E-02
U-238 4,4E-07 1.3E+01 2.7E-02 1.3E+02 1.8E-04 — 1.4E+02
U-240 — 6.4E-03 — — — — 6.4E-03
Y-90 1.5E+01 5.6E+04 1.8E+05 7.5E+04 4 8E+02 5.7E+01 3.3E+05
Y-91 — — — — — — 4.7E-12
Zr-93 — — — — — — 3.4E-01
Zr-95 — — — — — — 1.1E-13

TOTAL 6.4E+01 1.5E+05 1.0E+06 4.3E+05 2.0E+03 3.5E+02 1.7E+06

*Data decayed through December 31, 2001. Data Source: TWBID Revision 2.1, Version 3.13, Data Version D.4.16, LANL 2005.
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Table 32. WIPP Disposal Radionuclide Inventory for the CRA?

CH-TRU Waste RH-TRU Waste
Concentration Concentration CH-TRU Waste RH-TRU Waste
Nuclide (Ci/m®) (Ci/m?) (Total Curies) (Total Curies)

Ac-225 8.0E-06 2.6E-05 1.4E+00 1.8E-01
Ac-227 2.2E-06 2.8E-09 3.6E-01 2.0E-05
Ac-228 1.1E-05 1.0E-04 1.8E+00 7.2E-01
Ag-109m 7.5E-10 NR 1.3E-04 NR

Ag-110 1.9E-16 1.4E-14 3.1E-11 9.6E-11
Ag-110m 1.4E-14 1.0E-12 2.4E-09 7.3E-09
Am-241 2.8E+00 2.0E+00 4.8E+05 1.4E+04
Am-242 2.8E-07 6.0E-07 4.7E-02 4.3E-03
Am-242m 2.8E-07 2.9E-05 4.8E-02 2.1E-01
Am-243 4.6E-04 1.4E-04 7.8E+01 9.9E-01
Am-245 5.6E-16 NR 9.4E-11 NR

At-217 8.1E-06 2.6E-05 1.4E+00 1.9E-01
Ba-137m 4.1E-02 5.6E+01 6.9E+03 3.9E+05
Bi-210 1.1E-05 1.5E-10 1.9E+00 1.1E-06
Bi-211 2.1E-06 2.8E-09 3.6E-01 1.9E-05
Bi-212 1.7E-05 1.9E-03 2.8E+00 1.4E+01
Bi-213 8.0E-06 2.6E-05 1.4E+00 1.8E-01
Bi-214 2.7E-05 9.6E-10 4.6E+00 6.8E-06
Bk-249 3.8E-11 NR 6.5E-06 NR

Bk-250 1.5E-17 NR 2.6E-12 NR

C-14 7.2E-06 1.7E-04 1.2E+00 1.2E+00
Cd-109 7.6E-10 NR 1.3E-04 NR

Cd-113m NR 7.4E-05 NR 5.2E-01
Ce-141 NR 5.9E-23 NR 4.2E-19
Ce-144 2.1E-09 9.1E-04 3.6E-04 6.4E+00
Cf-249 3.4E-07 5.9E-07 5.8E-02 4.2E-03
Cf-250 1.0E-06 1.1E-05 1.7E-01 7.5E-02
Cf-251 1.5E-09 1.1E-07 2.6E-04 8.0E-04
Cf-252 1.0E-06 1.3E-05 1.7E-01 8.9E-02
Cm-242 2.3E-07 5.1E-07 3.9E-02 3.6E-03
Cm-243 2.4E-06 7.1E-05 4.0E-01 5.1E-01
Cm-244 3.7E-02 1.5E-01 6.2E+03 1.1E+03
Cm-245 3.6E-08 1.6E-06 6.0E-03 1.1E-02

NR=Not reported by sites. Data Source: TWBID Revision 2.1, Version 3.13, Data Version D.4.16, LANL 2005.
1

Data decayed through 2001.
2

Total curies estimated by assuming a volume of 5,950,000 cubic feet for CH-TRU
waste and 250,000 cubic feet for RH-TRU waste.
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Table 32. WIPP Disposal Radionuclide Inventory for the CRA*— Continued

CH-TRU Waste | RH-TRU Waste
Concentration Concentration CH-TRU Waste RH-TRU Waste
Nuclide (Ci/m*) (Ci/m?) (Total Curies) (Total Curies)

Cm-246 6.6E-06 4.8E-04 1.1E+00 3.4E+00
Cm-247 1.2E-15 6.7E-03 2.0E-10 4.7E+01
Cm-248 3.9E-07 1.3E-06 6.5E-02 9.2E-03
Cm-250 2.8E-16 NR 4.7E-11 NR
Co-60 5.8E-06 2.6E-01 9.8E-01 1.8E+03
Cs-134 1.2E-07 1.5E-02 2.0E-02 1.1E+02
Cs-135 NR 4.9E-08 NR 3.5E-04
Cs-137 4.4E-02 6.0E+01 7.4E+03 4.3E+05
Eu-152 1.1E-05 3.3E-01 1.9E+00 2.4E+03
Eu-154 9.4E-06 1.6E-01 1.6E+00 1.1E+03
Eu-155 2.9E-07 4.9E-02 4.9E-02 3.5E+02
Fe-55 NR 1.9E-05 NR 1.3E-01
Fr-221 8.0E-06 2.6E-05 1.4E+00 1.8E-01
Fr-223 2.9E-08 3.8E-11 4.9E-03 2.7E-07
Gd-152 2.5E-19 1.4E-14 4.3E-14 9.8E-11
H-3 1.3E-03 3.2E-05 2.2E+02 2.3E-01
1-129 3.0E-09 1.2E-05 5.1E-04 8.2E-02
Kr-85 2.7E-06 5.1E-05 4,6E-01 3.6E-01
Mn-54 NR 2.9E-04 NR 2.0E+00
Na-22 2.3E-12 4.6E-05 3.9E-07 3.3E-01
Nb-93m NR 1.3E-07 NR 9.1E-04
Nb-95 NR 3.0E-17 NR 2.2E-13
Nb-95m NR 1.0E-19 NR 7.2E-16
Ni-59 4 5E-07 3.3E-03 7.6E-02 2.3E+01
Ni-63 2.2E-05 1.6E-01 3.7E+00 1.1E+03
Np-237 3.7E-05 9.5E-05 6.2E+00 6.7E-01
Np-238 1.4E-09 3.0E-09 2.4E-04 2.2E-05
Np-239 4.6E-04 4.5E-05 7.7E+01 3.2E-01
Np-240m 7.4E-12 7.9E-07 1.3E-06 5.6E-03
Pa-231 5.1E-06 1.2E-08 8.7E-01 8.7E-05
Pa-233 3.7E-05 9.0E-07 6.2E+00 6.3E-03
Pa-234 4.7E-07 2.0E-06 8.0E-02 1.4E-02
Pa-234m 3.6E-04 1.5E-03 6.1E+01 1.1E+01

Il\lR:Not reported by sites. Data Source: TWBID Revision 2.1, Version 3.13, Data Version D.4.16, LANL 2005.
, Data decayed through 2001.

Total curies estimated by assuming a volume of 5,950,000 cubic feet for CH-TRU
waste and 250,000 cubic feet for RH-TRU waste.
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Table 32. WIPP Disposal Radionuclide Inventory for the CRA“*— Continued

CH-TRU Waste | RH-TRU Waste
Concentration Concentration CH-TRU Waste RH-TRU Waste
Nuclide (Ci/m®) (Ci/m?) (Total Curies) (Total Curies)

Pb-209 8.0E-06 2.6E-05 1.4E+00 1.8E-01
Pb-210 1.1E-05 1.5E-10 1.9E+00 1.1E-06
Pb-211 2.1E-06 2.8E-09 3.6E-01 2.0E-05
Pb-212 1.7E-05 1.9E-03 2.8E+00 1.4E+01
Pb-214 2.7E-05 9.6E-10 4.6E+00 6.8E-06
Pd-107 NR 2.0E-09 NR 1.5E-05
Pm-147 1.0E-05 8.6E-02 1.8E+00 6.1E+02
Po-210 1.1E-05 1.5E-10 1.9E+00 1.1E-06
Po-211 6.5E-09 8.4E-12 1.1E-03 5.9E-08
Po-212 1.1E-05 1.2E-03 1.8E+00 8.6E+00
Po-213 7.9E-06 2.6E-05 1.3E+00 1.8E-01
Po-214 2.7E-05 9.6E-10 4.6E+00 6.8E-06
Po-215 2.1E-06 2.8E-09 3.6E-01 2.0E-05
Po-216 1.7E-05 1.9E-03 2.8E+00 1.4E+01
Po-218 2.7E-05 9.5E-10 4.5E+00 6.7E-06
Pr-144 2.1E-09 8.9E-04 3.5E-04 6.3E+00
Pu-236 2.0E-08 NR 3.3E-03 NR

Pu-238 8.6E+00 5.4E-01 1.5E+06 3.8E+03
Pu-239 3.4E+00 7.4E-01 5.8E+05 5.2E+03
Pu-240 5.6E-01 2.2E-01 9.4E+04 1.6E+03
Pu-241 1.2E+01 1.8E+01 2.0E+06 1.3E+05
Pu-242 7.2E-05 6.8E-05 1.2E+01 4.8E-01
Pu-243 1.2E-15 6.6E-03 2.0E-10 4,7E+01
Pu-244 7.4E-12 7.8E-07 1.2E-06 5.5E-03
Ra-223 2.2E-06 2.8E-09 3.6E-01 2.0E-05
Ra-224 1.7E-05 1.9E-03 2.8E+00 1.4E+01
Ra-225 8.1E-06 2.6E-05 1.4E+00 1.9E-01
Ra-226 2.8E-05 9.8E-10 4.6E+00 6.9E-06
Ra-228 1.3E-05 1.2E-04 2.1E+00 8.5E-01
Rh-106 8.5E-10 2.7E-07 1.4E-04 1.9E-03
Rn-219 2.1E-06 2.8E-09 3.6E-01 1.9E-05
Rn-220 1.7E-05 1.9E-03 2.8E+00 1.4E+01

E\IR:Not reported by sites. Data Source: TWBID Revision 2.1, Version 3.13, Data Version D.4.16, LANL 2005.
, Data decayed through 2001.
Total curies estimated by assuming a volume of 5,950,000 cubic feet for CH-TRU waste and 250,000 cubic feet for RH-TRU

waste.
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Table 32. WIPP Disposal Radionuclide Inventory for the CRA*— Continued

CH-TRU Waste | RH-TRU Waste RH-TRU
Concentration Concentration CH-TRU Waste Waste
Nuclide (Ci/m?) (Ci/m?) (Total Curies) (Total Curies)

Rn-222 2.7E-05 9.7E-10 4.6E+00 6.8E-06
Ru-106 8.6E-10 2.7E-07 1.5E-04 1.9E-03
Sb-125 2.1E-08 6.9E-04 3.6E-03 4.9E+00
Sb-126 NR 2.1E-08 NR 1.5E-04
Sb-126m NR 1.5E-07 NR 1.1E-03
Se-79 7.8E-10 5.6E-06 1.3E-04 4.0E-02
Sm-147 2.1E-15 4.5E-12 3.5E-10 3.2E-08
Sm-151 3.4E-04 8.4E-02 5.7E+01 6.0E+02
Sn-121m NR 3.7E-07 NR 2.6E-03
Sn-126 NR 1.5E-07 NR 1.1E-03
Sr-90 3.3E-01 4.6E+01 5.6E+04 3.2E+05
Tc-99 8.7E-04 2.3E-02 1.5E+02 1.6E+02
Te-123 2.9E-10 NR 4.8E-05 NR
Te-123m 2.1E-24 NR 3.6E-19 NR
Te-125m 5.2E-09 1.7E-04 8.7E-04 1.2E+00
Th-227 2.1E-06 2.7E-09 3.5E-01 1.9E-05
Th-228 1.7E-05 1.9E-03 2.9E+00 1.4E+01
Th-229 8.1E-06 2.6E-05 1.4E+00 1.9E-01
Th-230 5.7E-07 2.7E-07 9.5E-02 1.9E-03
Th-231 1.7E-05 3.4E-05 2.9E+00 2.4E-01
Th-232 1.5E-05 1.3E-04 2.5E+00 9.2E-01
Th-234 3.6E-04 1.5E-03 6.1E+01 1.1E+01
TI-207 2.1E-06 2.7E-09 3.6E-01 1.9E-05
TI-208 6.0E-06 6.9E-04 1.0E+00 4.9E+00
TI-209 1.8E-07 5.7E-07 3.0E-02 4.1E-03
U-232 7.4E-06 1.8E-03 1.3E+00 1.3E+01
U-233 6.5E-03 1.8E-02 1.1E+03 1.3E+02
U-234 1.2E-03 4.3E-03 2.0E+02 3.0E+01
U-235 2.3E-05 1.5E-04 3.9E+00 1.1E+00
U-236 8.7E-06 1.9E-04 1.5E+00 1.3E+00
U-237 1.2E-04 3.2E-06 2.1E+01 2.3E-02
U-238 4.7E-04 2.0E-02 7.9E+01 1.4E+02

Il\lR:Not reported by sites. Data Source: TWBID Revision 2.1, Version 3.13, Data Version D.4.16, LANL 2005.
2Data decayed through 2001.
Total curies estimated by assuming a volume of 5,950,000 cubic feet for CH-TRU waste and 250,000 cubic feet for RH-TRU

waste.
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Table 32. WIPP Disposal Radionuclide Inventory for the CRA*— Continued

CH-TRU Waste RH-TRU Waste RH-TRU
Concentration Concentration CH-TRU Waste Waste
Nuclide (Ci/m?) (Ci/m?) (Total Curies) (Total Curies)

U-240 7.3E-12 7.7E-07 1.2E-06 5.5E-03
Y-90 3.3E-01 4.5E+01 5.6E+04 3.2E+05
Y-91 NR 5.8E-16 NR 4.1E-12
Zn-65 9.8E-16 NR 1.7E-10 NR
Zr-93 6.7E-09 4.8E-05 1.1E-03 3.4E-01
Zr-95 NR 1.4E-17 NR 9.8E-14
TOTALS 2.8E+01 2.3E+02 4.7E+06 1.6E+06

E\IR:Not reported by sites. Data Source: TWBID Revision 2.1, Version 3.13, Data Version D.4.16, LANL 2005.
, Data decayed through 2001.

Total curies estimated by assuming a volume of 5,950,000 cubic feet for CH-TRU waste and 250,000 cubic feet for RH-TRU
waste.

3.7 Non-Waste Isolation Pilot Plant and Future Potential Waste

This section identifies waste streams not included in the WIPP inventory used for the PABC (Leigh et al.
2005a; Leigh et al. 2005b). The waste permitted to come to WIPP is restricted by radionuclide activity
limits, volume, and purpose of generation (i.e., waste generated only from defense activities). Non-WIPP
waste streams are summarized in Section 3.8 and waste profiles and waste streams are presented in
Appendix I.

Other restrictions to the waste result from how the waste has been managed at the TRU waste sites. Some
materials that have not been declared TRU waste by the DOE TRU waste sites at this time may become
TRU waste in the future. Some waste has been identified in the TRU inventory but the option for
processing has not been determined at this time. These possible future waste streams may ultimately
become eligible for shipment to WIPP and are discussed in Section 3.9.

3.8 Non-Defense TRU Waste and Waste Isolation Pilot Plant Future Potential \Waste

The DOE has several categories of waste that are currently not acceptable for disposal in WIPP. These
are summarized below:

e Non-Defense Waste—The National Security Program (Public Law 96-164, 1980, National Security
and Military Applications of Nuclear Energy Authorization Act of 1980, 93 Stat. 1259), which
authorized the construction of the WIPP, states that the WIPP is to be a defense waste repository.
Therefore, wastes that are identified as non-defense can not be disposed in the WIPP. Some waste
streams from sites for which a defense determination has not been made are identified in Table 33.

e Pre-1970 buried TRU Waste—Several sites (i.e., LANL, Savannah River Site (SRS), SNL, Hanford
Site, INL, ORNL, and West Valley Demonstration Project) have TRU wastes that were buried prior
to 1970. INL is currently preparing pre-1970 buried waste for shipment to WIPP. Only INL has
included pre-1970 buried waste in the WIPP shippable inventory at this time.
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e Classified Waste—Some classified TRU waste, such as TRU-contaminated classified materials
(materials used in weapons production), is now acceptable for disposal at WIPP. These materials are
classified for security and national defense purposes due to their physical shape or form and may
include graphite, metal, tooling, and plastic materials. The same characterization and associated QA
activities currently required under the WIPP program will be implemented for the characterization of
classified waste using selected personnel.

e Polychlorinated Biphenyl (PCB) waste—The EPA Region 6 approved the disposal of non-liquid
PCB-contaminated TRU waste (PCB/TRU waste) and PCB/TRU waste mixed with hazardous waste
(PCB/TRU mixed waste) at the WIPP in May 2003. However, at the time the inventory estimate was
prepared for the PABC (Leigh et al. 2005a; Leigh et al. 2005b), this approval had not been received.
Therefore PCB/TRU waste > 50 ppm was not included in this updated inventory.

e RH-TRU waste that exceeds 23,000 Ci/m® (650 Ci/ft®)—This limit is from the LWA (U.S. Congress
1996).
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Table 33. Possible Future TRU Waste for WIPP

CH TRU Waste Streams

Stored Projected | Anticipated
Volumes Volumes Volumes

Waste Stream 1D Waste Stream Name (m?) (m?) (m®)
BL-001 Reactor Fuel Test Specimens 4.5E+01 0.0E+00 4.5E+01
EM-MOX-MTO \Fj\r/zz::tome MOX Fuel Plant D&D Mixed TRU 4.9E-01 0.0E+00 49E-01
FM-MOX-T01 Framatome MOX Fuel Plant D&D TRU Waste 6.9E+00 0.0E+00 6.9E+00
L A-0S-00-02 ::Zcr)t\c/)\[/):gps%l;;;iz;\l/altlng determination of eligibility 0.0E+00 1 6E+02 1 6E402
LA-TA-00-01 Containers waiting assignment to waste streams 7.7E+01 0.0E+00 7.7E+01
LA-TA-00-02 Containers waiting assignment to waste streams 1.1E+02 0.0E+00 1.1E+02
LA-TA-00-03 Containers waiting assignment to waste streams 7.7E+00 0.0E+00 7.7E+00
LA-TA-00-04 Containers waiting assignment to waste streams 2.1E+02 0.0E+00 2.1E+02
LA-TA-00-05 Containers waiting assignment to waste streams 4.2E+02 0.0E+00 4.2E+02
LA-TA-00-06 Containers waiting assignment to waste streams 4.5E+01 0.0E+00 4.5E+01
LA-TA-00-07 Containers waiting assignment to waste streams 1.8E+01 0.0E+00 1.8E+01
LB-T001 LBL Waste 6.2E-01 1.0E+00 1.6E+00
PA-B015 Transuranic and Technetium Wastes - Liquid 2.5E+00 0.0E+00 2.5E+00
PA-WO014 Transuranic Waste Liquid 4.2E-01 0.0E+00 4.2E-01
RF-MT0503 Un-named Waste Stream 1.7E+00 0.0E+00 1.7E+00
RF-MTO0505 Un-named Waste Stream 2.1E-01 0.0E+00 2.1E-01
RF-MT0529 Un-named Waste Stream 2.1E-01 0.0E+00 2.1E-01
RF-MT0533 Un-named Waste Stream 3.1E+00 0.0E+00 3.1E+00
RF-MT0535 Un-named Waste Stream 6.3E-01 0.0E+00 6.3E-01
RF-TTO0533 Un-named Waste Stream 8.3E-01 0.0E+00 8.3E-01
RL-W284 201C Unknown form CH RCRA MTRU w/ met 4.2E-01 0.0E+00 4.2E-01
RL-W332 2345Z Unknown form CH St MTRU 1.9E+00 0.0E+00 1.9E+00
RL-W357 KAPL Unknown form CH/r TRU 2.1E-01 0.0E+00 2.1E-01
RL-W366 202A Unknown form CH TRU 1.5E+00 8.3E-01 2.3E+00
RL-W382 2345Z Unknown form CH TRU 1.9E+01 6.1E+01 8.0E+01
RL-W391 308 Combustible unknown form CH TRU 4.2E-01 0.0E+00 4.2E-01

202A MTRU CH unknown forms S9000 Mixed

RL-W471 RCRA w/ org, met, Hg 1.9E+00 0.0E+00 1.9E+00

RL-W472 202A MTRU CH unknown forms S9000 Mixed 2 1E-01 0.0E+00 2 1E-01
RCRA w/ met

RL-W556 2345Z MTRU CH unknown forms S9000 Mixed 4.9E-01 0.0E+00 42E-01
RCRA w/ org, met, Hg

RL-W557 2345Z MTRU _CH unknown forms S9000 Mixed 2 1E-01 0.0E+00 2 1E-01
RCRA w/ org, ign

RL-W558 23457 MTRU CH unknown forms S9000 Mixed 2 1E-01 0.0E+00 2 1E-01

RCRA w/ org
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Table 33. Possible Future TRU Waste for WIPP — Continued

CH TRU Waste Streams

Stored Projected | Anticipated
Volumes Volumes Volumes
Waste Stream 1D Waste Stream Name (m?) (m?) (m®)
RL-W561 2345Z MTRU CH unknown forms S9000 Mixed 2 1E-01 0.0E+00 2 1E-01
RCRA w/ met, Hg, cor
RL-W562 2345Z MTRU CH unknown forms S9000 Mixed 1.0E+00 0.0E+00 1.0E+00
RCRA w/ met, Hg
RL-W609 324 MTRU CH unknown forms S9000 Mixed RCRA 2 1E-01 0.0E+00 2 1E-01
wj/org, met, Hg
RL-W650 325 TRU CH unknown forms S9000 Non-mixed 2.1E-01 0.0E+00 2.1E-01
RL-W651 325 MTRU CH unknown forms S9000 Mixed RCRA 1.0E+00 0.0E+00 1.0E+00
w/org, met
RL-W652 \:jvigrlg\]/ITRU CH unknown forms S9000 Mixed RCRA 3.8E+00 0.0E+00 3.8E+00
RL-W722 MCGEE TRU CH unknown forms S9000 Non-mixed 2.1E-01 0.0E+00 2.1E-01
PFP Residues - Mixed Oxides Wastes in POCs:
RL-W756 MTRU CH solidified inorganic S3150 Mixed 0.0E+00  2.9B+02  2.9E+02
SP-T001 Un-named Waste Stream 0.0E+00 5.0E+01 5.0E+01
SR-T001-WSB-1 Unknown 0.0E+00 4.3E+03 4.3E+03
SR-W026-MFFF-1  (Unknown 0.0E+00 2.6E+03 2.6E+03
SR-W026-PDCF-1  [Unknown 0.0E+00 1.8E+03 1.8E+03
SR-W026-WSB-2  |Unknown 0.0E+00 6.7E+02 6.7E+02
SR-T001-WSB-3 Unknown 0.0E+00 1.4E+02 1.4E+02
VN-CHTO001 Un-named Waste Stream 0.0E+00 2.0E+01 2.0E+01
WV-MO007 TRU General Waste 1.1E+01 0.0E+00 1.1E+01
WV-T004 Fissile Material — Other 6.2E-01 0.0E+00 6.2E-01
WV-T020 PPC/XC2 PPE and DAW 0.0E+00 2.3E+02 2.3E+02
\WV-M008 TRU Concrete 2.1E-01 0.0E+00 2.1E-01
WV-M010 TRU Spent Absorbents 8.3E-01 0.0E+00 8.3E-01
WV-M013 Sweeping Compound 1.9E+00 0.0E+00 1.9E+00
WV-T001 Fissile Material =Solids 3.7E+01 0.0E+00 3.7E+01
WV-T006 TRU General Waste 1.0E+01 1.0E+01 2.0E+01
WV-T009 TRU General Laboratory Waste 1.0E+01 2.1E+01 3.1E+01
WV-T011 TRU Glove Boxes 1.0E+01 0.0E+00 1.0E+01
WV-T017 Spent Filter Media 2.5E+00 0.0E+00 2.5E+00
WV-T021 RHWF Process 0.0E+00 8.1E+01 8.1E+01
WV-W024 TRU Lead 1.9E+01 0.0E+00 1.9E+01
TOTALS 1.1E+03 1.1E+04 1.2E+04
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Table 33. Possible Future TRU Waste For WIPP -- Continued

RH TRU Waste Streams
Stored Projected | Anticipated
Volumes Volumes Volumes
Waste Stream 1D Waste Stream Name (m?) (m?) (m®)
IN-SBW-01A . . . 0.0E+00 1.1E+03 1.1E+03
SBW Treatment Option 1 - Calcine Process - Calcine
IN-SBW-01B SBW Treatment Option 1 - Calcine Process - Grouted 0.0E+00 3.0E+01 3.0E+01
Scrub
IN-TRA-BE-01 TRA Beryllium Blocks 1.2E+01 1.3E+01 2.4E+01
RL-W475 202A TRU CH combustible S5319 Non-mixed 6.2E+00 0.0E+00 6.2E+00
RL-W477 202A TRU RH heterogeneous S5420 Non-mixed 1.8E+00 0.0E+00 1.8E+00
RL-W478 202A TRU RH heterogeneous S5440 Non-mixed 2.3E+01 0.0E+00 2.3E+01
RL-W479 202A TRU RH heterogeneous S5900 Non-mixed 9.0E-01 0.0E+00 9.0E-01
RL-W577 2345Z TRU RH unknown forms S9000 Non-mixed 2.7E+00 0.0E+00 2.7E+00
RL-W578 2345Z TRU RH unknown forms U9999 Non-mixed 5.3E+00 0.0E+00 5.3E+00
RL-W667 325 TRU RH unknown forms S9000 Non-mixed 8.9E-01 0.0E+00 8.9E-01
RL-W684 327 TRU RH heterogeneous S5420 Non-mixed 9.0E-01 0.0E+00 9.0E-01
VN-RHTO001 Un-named Waste Stream 0.0E+00 1.2E+01 1.2E+01
WV-M005 TRU Filters 6.0E+01 4.6E+01 1.1E+02
WV-MO015 Chemical Process Cell General Waste 6.0E+00 0.0E+00 6.0E+00
WV-T014 Chemical Process Cell Vessels 1.1E+01 0.0E+00 1.1E+01
WV-T016 Chemical Process Cell Miscellaneous Equipment 8.5E+00 0.0E+00 8.5E+00
WV-T018 Head End Cell Debris 5.4E+01 2.6E+01 8.0E+01
WV-T019 FRS Pool Filters 0.0E+00 2.1E+01 2.1E+01
TOTALS 1.9E+02 1.2E+03 1.4E+03

Data Source: TWBID Revision 2.1, Version 3.13, Data Version D.4.16, LANL 2005.
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3.9 Possible Future Waste Isolation Pilot Plant Waste
Categories of waste that eventually may become acceptable for disposal at WIPP include the following:

e Unknown - Potential future waste may come from waste streams currently declared “unknown.” (see
Table 33). These wastes have not been characterized adequately to determine the final waste form
and/or other significant parameters. If these wastes are characterized and meet the WIPP Waste
Acceptance Criteria (WAC) (DOE 2004a), they will be included in the WIPP inventory in the future.

e Defense determination pending — Only one waste stream has been identified as requiring a defense
determination. Babcock and Wilcox in Lynchburg, VA, currently has approximately 45 m® (1,590
ft%) of TRU waste in on-site storage silos. Virtually all of the material was generated from the Light
Water Reactor Extended Burn-Up Program. That program was responsible for sending test elements
of reactor fuel to various hot cells, including the one at Lynchburg. The waste consists mostly of
cellulosics, rubber, and lead-lined gloves.

e Newly identified TRU waste - Brookhaven National Laboratory (BNL) has identified an existing
legacy 17,500-Ib concrete vault stored at the Hazardous Waste Management Facility as TRU waste
based on recalculation of ?°Pu curie content. The vault holds five plutonium foils (TRU waste) and
other non-TRU waste constituents including Brookhaven Linear Isotope Production (BLIP) waste,
and cesium and cobalt sources embedded in concrete. The vault must now be managed as TRU
waste.

e The Beryllium Block waste stream at INL includes beryllium blocks and outer shim control cylinders
from the Advanced Test Reactor. The radionuclide concentrations are too great to be considered in
this update, but may be considered in the future.

3.10 Emplacement Materials

The inventory of CPR materials used by WIPP Waste Handling Operations (WHO) to facilitate waste
emplacement was estimated to support the PABC (Leigh et al. 2005a; Leigh et al. 2005b). This
information was not used for the CRA-2004 PA but has been calculated as a best estimate based on
current knowledge of the packaging expected to be used by the sites for shipment (Burns 2005). The
TRAMPAC (DOE 2004b) allows certain container types to be transported in the TRUPACT-II. These
are 55-gallon drums, 85-gallon drums, 100-gallon drums, SWB, and TDOPs. One standard large box
container type (5 ft x 5 ft x 8 ft box) was also added as a possible future transportation container to these
calculations (Burns 2005).

The WIPP was designed to receive both CH- and RH-TRU waste. CH-TRU waste emplaced in the WIPP
is in seven-packs of 55-gallon drums and/or pipe overpack components (POCs), SWBs, and TDOPs.
RH-TRU waste has not been shipped to the WIPP to date.

The WIPP WHO uses several materials to facilitate the emplacement of TRU waste, and magnesium
oxide (MgO) is used as an engineered barrier. The amount of MgO emplaced is based on a safety factor
and is subject to change based on the amount of CPR in the repository. The CPR, however, has been
estimated for each payload configuration expected to be emplaced in the repository (Burns 2005). Plastic
and cellulosic materials are used to emplace CH-TRU waste. The MgO is placed on top of the containers
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and comes in a woven plastic bag called a “supersack.” RH-TRU waste will be emplaced in boreholes in
the salt. Currently, there is no CPR materials used for RH-TRU waste emplacement.

The materials used to emplace CH-TRU waste are:

Polyethylene (PE) slip-sheets for the seven-packs of 55-gallon drums and/or POCs, four-packs of 85-
gallon drums, three-packs of 100-gallon drums, and the MgO supersacks (plastics);

Fiberboard slip-sheet for the SWB and TDOP (cellulosic material);
Woven polypropylene supersacks containing MgO (plastic material/MgO);
Cardboard stabilizers for the supersacks (cellulosic material); and

Stretch wrap for the seven-packs (plastic material).

There is no rubber materials used for CH- or RH-TRU waste emplacement. For CH-TRU waste, the total
mass of each of the emplacement materials (plastic, cellulosic, and MgQO) was calculated as of the
inventory date. The WWIS was modified in March 2005 to begin tracking the emplaced quantities of
MgO, as well as the added emplacement materials (e.g., slip sheets and shrink wrap). The relevant
information is provided in Table 34.

Table 34. Estimates of Materials Used to Facilitate Emplacement of Waste in the WIPP

From Supersacks From Emplacement | Total Emplacement
CPR Component (kg) Packs (kg) Materials (kg)
Cellulose 1.17 x 10° 8.98 x 10° 2.07 x 10°
Plastic 3.85x 10° 1.10 x 10° 1.48 x 10°
Rubber 0 0 0

Main Body
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EXECUTIVE SUMMARY

The U.S. Department of Energy’s (DOE’s) Waste Isolation Pilot Plant (WIPP) opened on March 26,
1999, becoming the nation’s first deep geologic repository for the permanent disposal of defense-
generated transuranic (TRU) waste. This waste is currently retrievably stored at 27 sites across the
country (see Figure 1, Section 1.0). From the WIPP’s opening through the inventory date (September 30,
2002), 1,255 shipments of TRU waste were safely characterized, transported, and disposed in the WIPP.

DOE complex-wide TRU waste inventory information has been collected, analyzed, and published in
several reports. The WIPP Transuranic Waste Baseline Inventory Report (WTWBIR), Revision 0,
published in June 1994 (DOE 1994), was the first attempt made by the DOE complex to report all of its
TRU waste at the waste-stream level. The TRU waste data reported in Revision 0 were considered
preliminary until the DOE TRU waste sites completed quality checks of the data. Data changes resulting
from the quality checks were contained in the WTWBIR, Revision 1, (DOE 1995a). Transuranic Waste
Baseline Inventory Report (TWBIR) Revisions 2 and 3 (DOE 1995b and DOE 1996a) were published in
1995 and 1996 to include WIPP and non-WIPP wastes and other additional waste stream characteristic
information. Data from Revision 2 and 3 supplemental information provided the inventory that Sandia
National Laboratories (SNL) used to perform the necessary calculations for the Performance Assessment
(PA) for the initial certification of the WIPP [Compliance Certification Application (CCA)] (DOE
1996b). To effectively keep track of the changes in the TRU waste inventory, site inventory information
will be monitored for changes.

The WIPP Land Withdrawal Act (LWA) (Public Law No. 102-579, 110 Stat.2422, [1992], as amended by
104-201 [1996]) required that the U.S. Environmental Protection Agency (EPA) certify the WIPP site
every five years after the first receipt of TRU waste. The first recertification application (the Compliance
Recertification Application, referred to hereafter as the CRA-2004) was submitted to the EPA on March
26, 2004. The CRA-2004 included the inventory data collected in 2003 to support the waste estimate that
would fill the repository for the Performance Assessment (PA). Subsequently, this document is a revision
of Attachment F found in Appendix DATA of the CRA-2004 (DOE 1996b) and the Performance
Assessment Baseline Calculation (PABC) (Leigh et al. 2005a; Leigh et al. 2005b) and will be referred to
as the Transuranic Waste Baseline Inventory Report — 2004 (TWBIR-2004) throughout this document.
The TWBIR-2004 primarily focuses on inventory information needed for the PA for the CRA-2004 and
PABC and has been revised to include changes to the Hanford and Idaho National Engineering and
Environmental Laboratory (INEEL), now the Idaho National Laboratory (INL) data as described in more
detail below. The information in this report summarizes the DOE’s TRU waste inventory, projections,
and characteristics; reports emplaced waste; and is an update to the previously published TRU waste
inventory that was used for the CRA-2004 PA. This update is also known as the PABC inventory. The
TWBIR-2004 includes estimates for : 1) waste volumes (stored, projected, and emplaced); 2)
radionuclides; 3) the 12 waste material parameters; 4) complexing agents; 5) oxyanions; 6) cement; 7)
pyrochemical salts; and 8) the materials used to emplace the waste in the WIPP.

The primary differences between previous inventory data submittals (TWBIR Revisions 2 and 3) and the
TWBIR-2004 are:

e This report accounts for the INEEL Advanced Mixed Waste Treatment Facility process by which
55-gallon drums are compacted and placed into 100-gallon drums, and disregards those
calculations related to the proposed waste incineration process that was described in the TWBIR
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Revision 3 (DOE 1996a). The Advanced Mixed Waste Treatment Facility is planning to do
supercompaction rather than incineration.

e Inaddition, INEEL inventory has been revised to include buried waste identified for WIPP
shipment that was originally reported in waste stream IN-Z001. This waste has been reported
under four waste stream designations: IN-ICP-002, IN-ICP-003, IN-ICP-004, and IN-ICP-005.
IN-Z001 still identifies the unknown portion of the waste stream.

e This report includes approximately 8,400 m® (296,688 ft*) of stored Hanford tank waste that was
added to the inventory in December 2002.

e This report accounts for the site-requested deletion of several waste streams from Hanford
Richland Operations inventory after the original CRA-2004 submittal.

e This report also addresses the waste that has been emplaced since the WIPP opened in 1999.

Finally, this report includes updates to site TRU Waste Baseline Inventory Waste Profiles (Waste
Profiles) that were reported in TWBIR Revision 2 (DOE 1995b). The TRU waste sites provided updated
Waste Profiles, which contain parameters that are important to the PA. The updated Waste Profiles for
non-WIPP, WIPP, and emplaced waste streams are given in Appendices I, J, and K, respectively. The
information contained in these profiles is considered the best estimate as of the inventory date, September
30, 2002, because more TRU waste characterization data are now available. The TRU Waste Baseline
Inventory Waste Profile forms reflect the data as reported by the TRU waste sites. Some information that
the sites have provided may have been changed to accommodate assumptions that are used in PA (for
example, expansion of reported waste volumes for waste streams containing over-packed containers). In
addition, the radionuclides have been decayed to a common time frame. References to the methodologies
used for these adjustments are provided by Electronic Record Management System (ERMS) numbers in
Appendix M of this document.

A comprehensive reference to the TWBIR-2004, entitled the Transuranic Waste Inventory Update Report
2003, Computational Methodology (LANL 2003), provides descriptions of the computations used to
produce the inventory information that was used by SNL in the CRA-2004 and the PABC. Correction
methodologies were used to analyze data provided by the sites, to correct inconsistencies, and to estimate
waste material parameter densities and radionuclide activities where these data were not provided.

The following tables summarize the main aspects from the body of the text of the Transuranic Waste
Baseline Inventory Report-2004:

e Table ES-1. WIPP Contact-Handled TRU (CH-TRU) Waste Material Parameter Disposal
Inventory

e Table ES-2. WIPP Remote-Handled TRU (RH-TRU) Waste Material Parameter Disposal
Inventory

e Table ES-3. WIPP CH-TRU Waste Anticipated Inventory by Site

e Table ES-4. WIPP RH-TRU Waste Anticipated Inventory by Site

e Table ES-5. WIPP Summary Radionuclide Inventory
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Table ES-1. WIPP CH-TRU Waste Material Parameter Disposal Inventory

Waste Material Parameters Average Density (Kg/m3)
Iron-Base Metal/Alloys 1.1E+02
Aluminum-Base Metal/Alloys 1.4E+01
Other Metal/Alloys 3.2E+01
Other Inorganic Materials 4.0E+01
Cellulosics 6.0E+01
Rubber 1.3E+01
Plastics 4.3E+01
Solidified, Inorganic Matrix 1.1E+02
Cement (Solidified) 3.9E+01
Vitrified 5.8E+00
Solidified, Organic Matrix 3.3E+01
Soils 1.1E+02

Container Materials
Steel 1.7E+02
Plastic 1.7E+01
Lead 1.3E-02

Data Source: TWBID Revision 2.1, Version 3.13, Data Version D.4.16 (LANL 2005).

Table ES-2. WIPP RH-TRU Waste Material Parameter Disposal Inventory

Waste Material Parameters Average Density (Kg/m3)
Iron-Base Metal/Alloys 5.9E+01
Aluminum-Base Metal/Alloys 5.0E+00
Other Metal/Alloys 5.7E+01
Other Inorganic Materials 1.6E+01
Cellulosics 9.3E+00
Rubber 6.7E+00
Plastics 8.0E+00
Solidified, Inorganic Matrix 6.2E+01
Cement (Solidified) 1.9E+00
\Vitrified 1.2E-01
Solidified, Organic Matrix 8.3E-01
Soils 5.0E+01

Container Materials
Steel 5.4E+02
Plastic 3.1E+00
Lead 4.2E+02

Data Source: TWBID Revision 2.1, Version 3.13, Data Version D.4.16 (LANL 2005).
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Table ES-3. WIPP CH-TRU Waste Anticipated Inventory By Site

Stored Projected | Anticipated
Storage/Generator Site V((():Illjg?(e:s V((():Illjg?gs V(g:lﬂgi'gs
Meters) Meters) Meters)
Argonne National Laboratory - East 1.1E+02 8.0E+01 1.9E+02
Argonne National Laboratory - West 6.0E+00 3.8E+01 4.4E+01
Battelle Columbus Laboratories 5.2E+00 0.0E+00 5.2E+00
Bettis Atomic Power Laboratory 1.9E+01 0.0E+00 1.9E+01
Energy Technology Engineering Center 2.3E+00 0.0E+00 2.3E+00
Hanford (Richland) Site 1.3E+04 5.5E+03 1.8E+04
Hanford (River Protection) Site 3.9E+03 0.0E+00 3.9E+03
Idaho National Engineering and Environmental | 6.1E+04 1.8E+04 7.8E+04
Laboratory

Knolls Atomic Power Laboratory - Nuclear 5.5E+01 1.7E+02 2.3E+02

Fuel Services
Lawrence Livermore National Laboratory 3.5E+02 2.1E+03 2.4E+03
Los Alamos National Laboratory 1.2E+04 3.3E+03 1.5E+04
Nevada Test Site 6.2E+02 4.6E+02 1.1E+03
Oak Ridge National Laboratory 0.0E+00 4.5E+02 4.5E+02
Paducah Gaseous Diffusion Plant 5.7E+00 5.7E+00 1.1E+01
Rocky Flats Environmental Technology Site 5.4E+03 2.8E+03 8.1E+03
Sandia National Laboratories - Albuquerque 2.4E+01 0.0E+00 2.4E+01
Savannah River Site 1.3E+04 2.4E+03 1.5E+04
U.S. Army Material Command 2.5E+00 0.0E+00 2.5E+00
University of Missouri Research Reactor 1.5E+00 0.0E+00 1.5E+00
Totals | 1.1E+05 3.5E+04 1.4E+05

Emplaced Volume

Waste Isolation Pilot Plant 7.7E+03 7.7E+03
Grand Totals | 1.2E+05 3.5E+04 1.5E+05

Data Source: TWBID Revision 2.1, Version 3.13, Data Version D.4.16 (LANL 2005).
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Table ES-4. WIPP RH-TRU Waste Anticipated Inventory By Site

Stored Projected | Anticipated
Volumes Volumes Volumes
Storage/Generator Site (Cubic (Cubic (Cubic
Meters) Meters) Meters)
Argonne National Laboratory - East 1.5E+01 1.0E+02 1.2E+02
Argonne National Laboratory - West 2.4E+01 6.9E+01 9.3E+01
Battelle Columbus Laboratories 4.4E+01 1.8E+00 4.6E+01
Bettis Atomic Power Laboratory 2.0E+00 0.0E+00 2.0E+00
Energy Technology Engineering Center 5.0E+00 0.0E+00 5.0E+00
Hanford (Richland) Site 3.8E+02 1.1E+03 1.5E+03
Hanford (River Protection) Site 4.5E+03 0.0E+00 4.5E+03
Idaho National Engineering and 2.2E+02 0.0E+00 2.2E+02
Environmental Laboratory
Knolls Atomic Power Laboratory - 0.0E+00 1.4E+02 1.4E+02
Schenectady
Los Alamos National Laboratory 1.3E+02 0.0E+00 1.3E+02
Oak Ridge National Laboratory 0.0E+00 6.6E+02 6.6E+02
Sandia National Laboratories - Albuquerque 4.6E+00 0.0E+00 4.6E+00
Savannah River Site 0.0E+00 2.3E+01 2.3E+01
Totals 5.3E+03 2.1E+03 7.4E+03

Data Source: TWBID Revision 2.1, Version 3.13, Data Version D.4.16 (LANL 2005).
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Table ES-5. WIPP Summary Radionuclide Inventory *?

Nuclide CH-TRU Waste (Ci/m®) RH-TRU Waste (Ci/m?)
Am-241 2.8E+00 2.0E+00
Ba-137m 4.1E-02 5.6E+01
Cm-244 3.7E-02 1.5E-01
Co-60 5.8E-06 2.6E-01
Cs-137 4.4E-02 6.0E+01
Eu-152 1.1E-05 3.3E-01
Pu-238 8.6E+00 5.4E-01
Pu-239 3.4E+00 7.4E-01
Pu-240 5.6E-01 2.2E-01
Pu-241 1.2E+01 1.8E+01
Sr-90 3.3E-01 4.6E+01
Y-90 3.3E-01 4.5E+01

Data Source: TWBID Revision 2.1, Version 3.13, Data Version D.4.16 (LANL 2005).

* Summary shows the ten radionuclides with the highest concentration in curies per cubic meter for both CH-TRU and
RH-TRU waste. The list includes twelve radionuclides because the ten radionuclides with the highest concentration

are different for CH-TRU and RH-TRU waste.
2 Decayed through December 31, 2001.
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AE

AK
AMWTF(P)
ANL-E
ANL-W
AL

AM
AW

BC
BAPL
BCL
BIR

BL
BLIP
BNL
BT

C&C Agreement

CAO
CBFO
CCA
CCP
CFR
CH
CNS
CPR
CRA-2004
CY
D&D
DOE
DOE-ORO
DOR
EDTA
EPA
ER
ERMS
ET
ETEC
FFCAct
FM
FRP
HDPE
HEPA
ICP
IDB
IDC

Acronyms

ACRONYMS AND ABBREVIATIONS

Argonne National Laboratory — East (site identifier)
Acceptable Knowledge

Advanced Mixed Waste Treatment Facility (Project)
Argonne National Laboratory East

Argonne National Laboratory West

Ames Laboratory (site identifier)

ARCO Medical Products Company (site identifier)
Argonne National Laboratory - West (site identifier)
Battelle Columbus Laboratory (site identifier)

Bettis Atomic Power Laboratory

Battelle Columbus Laboratories

Baseline Inventory Report

Babcock and Wilcox-Lynchburg (site identifier)
Brookhaven Linear Isotope Production

Brookhaven National Laboratory

Bettis Atomic Power Laboratory (site identifier)
Agreement for Consultation and Cooperation between the Department of Energy
and the State of New Mexico on the Waste Isolation Pilot Plant
Carlsbad Area Office

Carlsbad Field Office

Compliance Certification Application

Central Characterization Project

Code of Federal Regulations

Contact-Handled

ChemNuclear Systems

Cellulosic, Plastic, and Rubber Materials
Compliance Recertification Application

Calendar Year

Decontamination and Decommissioning

U.S. Department of Energy

U.S. Department of Energy Oak Ridge Office

Direct Oxide Reduction

ethylenediaminetetraacetic acid

U.S. Environmental Protection Agency
Environmental restoration or electro-refining (salts)
Electronic Records Management System

Energy Technology Engineering Center (site identifier)
Energy Technology Engineering Center

Federal Facilities Compliance Act

Framatome (Richland) (site identifier)
Fiberglass-reinforced plywood

High density polyethylene

High Efficiency Particulate Air

Idaho Completion Project

Integrated Database

Item Description Code
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IN
INL
IT

ITRI

JASPER
KA

KAPL

KN

LA

LANL
LANL-CO
LB

LBNL
LECO

LL
LLNL
LLW
LRRI
LWA
MC
MgO
mrem
MSE
MT
MU
MURR
NT
NTS
NWMP
OoP
OR
ORIGEN2
ORNL
OSR
ORP
PA

PA
PABC
PCB
PE
PGDP
POC
PX
QA
RCRA

Acronyms

Idaho National Laboratory (site identifier)

Idaho National Laboratory

Inhalation Toxicology Research Institute (now known as Lovelace Respiratory
Research Institute, LRRI) (site identifier)

Inhalation Toxicology Research Institute (now known as Lovelace Respiratory
Research Institute, LRRI)

Joint Actinide Shock Physics Experimental Research

Knolls Atomic Power Laboratory-Schenectady (site identifier)
Knolls Atomic Power Laboratory

Knolls Atomic Power Laboratory — Nuclear Fuels Service (site identifier)
Los Alamos National Laboratory (site identifier)

Los Alamos National Laboratory

Los Alamos National Laboratory — Carlsbad Operations
Lawrence Berkeley National Laboratory (site identifier)

Lawrence Berkeley National Laboratory

Trade name for manufacturer of crucibles, furnaces and analytical
instrumentation

Lawrence Livermore National Laboratory (site identifier)
Lawrence Livermore National Laboratory

Low-level radioactive waste

Lovelace Respiratory Research Institute

Land Withdrawal Act

U.S. Army Material Command (site identifier)

Magnesium Oxide

Millirem

Molten Salt Extraction

Mixed-TRU

University of Missouri Research Reactor (site identifier)
University of Missouri Research Reactor

Nevada Test Site (site identifier)

Nevada Test Site

Nuclear Waste Management Program

Overpack

Oak Ridge National Laboratory (site identifier)

Oak Ridge Isotope Generation and Depletion Code

Oak Ridge National Laboratory

Offsite Source Recovery

Office of River Protection

Performance Assessment

Paducah Gaseous Diffusion Plant (site identifier, in waste profiles only)
Performance Assessment Baseline Calculations

Polychlorinated Biphenyls

Polyethylene

Paducah Gaseous Diffusion Plant

Pipe Overpack Component

Pantex Plant (site identifier)

Quality Assurance

Resource Conservation and Recovery Act
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RF
RFETS
RH
RHWF
RL

RP

RTR

SA

SLB

SNL

SP

SPRU
SQAP
SR

SRS
STTP
SWB

B
TDOP
TOC
TRAMPAC
TRU
TRUCON
TRUPACT I
TWBID
TWBIR
USAMC
VN
WAC
WAP
WHO
WIPP
WM
WMC
WMP
WP
WTWBIR
WV
WVDP
WWIS

Acronyms

Rocky Flats Environmental Technology (site identifier)
Rocky Flats Environmental Technology Site
Remote-Handled

Remote-handled Waste Facility

Hanford (Richland Operations Office) (site identifier)
Hanford (Office of River Protection) (site identifier)
Real-time radiography

Sandia National Laboratories (site identifier)
Standard large boxes

Sandia National Laboratories

Separations Process Research Unit (site identifier)
Separations Process Research Unit

Software Quality Assurance Plan

Savannah River Site (site identifier)

Savannah River Site

Source Term Test Program

Standard Waste Box

Teledyne-Brown

Ten Drum Overpack

Total Organic Carbon

Transuranic Waste Authorized Methods for Payload Control
Transuranic

TRU Waste Content Codes

Transuranic Package Transporter — 11

Transuranic Waste Baseline Inventory Database, Rev. 2.1
Transuranic Waste Baseline Inventory Report

U.S. Army Material Command

General Electric Vallecitos Nuclear Center (site identifier)
Waste Acceptance Criteria

Waste Analysis Plan

Waste Handling Operations

Waste Isolation Pilot Plant

Waste Material

Waste Matrix Code

Waste Material Parameter

WIPP repository (site identifier)

WIPP Transuranic Waste Baseline Inventory Report
West Valley Demonstration Project (site identifier)
West Valley Demonstration Project

WIPP Waste Information System
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ABBREVIATED TITLES

TWBIR Revision 2 Transuranic Waste Baseline Inventory Report, Revision 2 (DOE
1995b)

TWBID Revision 2.1 Transuranic Waste Baseline Inventory Database (LANL 2005)

TWBIR Revision 3 Transuranic Waste Baseline Inventory Report, Revision 3 (DOE
1996a)

TWBIR-2004 Revision 0 Transuranic Waste Baseline Inventory Report - 2004, Revision 0

(this document)
Computational Methodology Transuranic Waste Inventory Update Report — 2003 Computational
methodology (LANL 2003b)
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A-1.0 PYROCHEMICAL SALTS

A list of waste streams that contain pyrochemical salts was requested for the Performance
Assessment Baseline Calculations (PABC) (Leigh et al. 2005a; Leigh et. al. 2005b) in support of
the Compliance Recertification Application (CRA) (Giambalvo 2002). These waste streams
were reported in a letter (Crawford 2003). Pyrochemical salt-containing waste streams were
reported by LANL, LLNL, and RFETS and are shown in Table A-1.

Table A-1. Waste Streams Containing Pyrochemical Salts

Generator Site Waste Stream ldentification
Los Alamos National Laboratory LA-TA-03-24
LA-TA-21-12
LA-TA-50-15
LA-TA-55-39
LA-TA-55-53
Lawrence Livermore National Laboratory LL-T004
Rocky Flats Environmental Technology Site RF-TT0360
RF-TT0368
RF-TT411R
RF-TT429R
RF-TT433X
RF-TT436R
RF-TT454X
Waste Isolation Pilot Plant WP-RF005.01"
WP-RF005.02"
WP-RF009.01"

! These are waste streams from RFETS that are already emplaced in WIPP.
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B-1.0 VOLUME ESTIMATES
B-1.1 Waste Inventory Volume Comparison

This explanation applies to Tables B.1-1 through B.1-3. Tables B.1-1 and B.1-2 contain the
volume comparisons for contact-handled (CH-) and remote-handled (RH-) TRU waste,
respectively. Table B.1-3 contains the volume comparisons for the total CH-TRU, total RH-
TRU, and emplaced waste. The current volume estimates for the Transuranic Waste Baseline
Inventory Report - 2004 (TWBIR - 2004) are stored in the Transuranic Waste Baseline Inventory
Database Revision 2.1 (TWBID Revision 2.1) (LANL 2005). The previous volume estimates
are from the Transuranic Waste Baseline Inventory Report, Revision 2 (TWBIR Revision 2)
(DOE 1995). The site name is given in the first column of Table B.1-1. Volume estimates for
the TWBIR - 2004, the TWBIR Revision 2 (DOE 1995), and for the difference between the
TWBIR - 2004 and TWBIR Revision 2 (DOE 1995) stored volumes for each site are given in the
next three columns, respectively (columns 2, 3, and 4). Volume estimates for the TWBIR -
2004, TWBIR Revision 2, and for the difference between the TWBIR - 2004 and TWBIR
Revision 2 projected volumes for each site are given in columns 5, 6, and 7, respectively.
Finally, volume estimates for the TWBIR - 2004, TWBIR Revision 2, and for the difference
between the TWBIR - 2004 and TWBIR Revision 2 anticipated volumes for each site are given
in the last three columns, respectively (columns 8, 9, and 10). The total volumes for columns 2-
10 are then given near the bottom of Table B.1-1.

Table B.1-2 is similar to Table B.1-1 except that it contains the comparison of stored (columns
2-4), projected (columns 5-7), and anticipated (columns 8-10) RH-TRU waste volumes by site
(column 1) and gives the total volumes of RH-TRU waste. There was no RH-TRU waste
emplaced as of the inventory date, September 30, 2002.

The TWBIR Revision 2 (DOE 1995) reported total CH and RH-TRU waste volume was 1.4E+05
m?>. This is an increase of 2.0E+04 m* total volume of TRU waste estimated by TWBIR - 2004.
The TWBIR - 2004 and TWBIR Revision 2 (DOE 1995) inventory information in Tables B.1-1
through B.1-3 were analyzed for differences in stored, projected, and anticipated volumes. The
CH-TRU waste volume information will be discussed first (Section B-1.3), followed by a
discussion of the RH-TRU waste volume information (Section B-1.5).

Table B.1-3 has the same column structure as Tables B.1-1 and B.1-2, but contains the total
volumes for the comparison of stored, projected, and anticipated CH- and RH-TRU waste
volumes and provides the total waste volume. The emplaced CH-TRU waste volume, 7.7E+03
m?, is added to the anticipated volumes for a current total TRU waste volume of 1.6E+05 m®.
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Table B.1-1. Comparison of Stored, Projected, and Anticipated CH-TRU Waste Volumes Between the TWBIR - 2004 and
TWBIR Revision 2 (DOE 1995) (m®)*

. TWEIR -| TWEIR Difference in TWBIR - TWBIR Difference in TWBIR- | TWBIR Difference in
TRU Waste Site 2004 Rev. 2 Stored? 2004 Rev. 2 Projected” 2004 Rev.2 [\ ticipated®
Stored Stored Projected Projected Anticipated| Anticipated

IAmes Laboratory-lowa St. University 0.0E+00 | 0.0E+00 0.0E+00 0.0E+00 4.2E-01 -4.2E-01 0.0E+00 4.2E-01 -4.2E-01
IArgonne National Laboratory - East 1.1E+02 | 1.1E+01 1.0E+02 8.0E+01 1.3E+02 -5.1E+01 1.9E+02 1.4E+02 5.0E+01
IArgonne National Laboratory - West 6.0E+00 | 6.5E+00 -5.0E-01 3.8E+01 7.4E+02 -7.0E+02 4.4E+01 7.5E+02 -7.1E+02
Battelle Columbus Laboratories 5.2E+00 | 0.0E+00 5.2E+00 0.0E+00 0.0E+00 0.0E+00 5.2E+00 0.0E+00 5.2E+00
Bettis Atomic Power Laboratory 1.9E+01 | 0.0E+00 1.9E+01 0.0E+00 1.2E+02 -1.2E+02 | 1.9E+01 1.2E+02 -1.0E+02
Energy Technology Engineering Center 2.3E+00 | 1.7E+00 6.0E-01 0.0E+00 0.0E+00 0.0E+00 2.3E+00 1.7E+00 6.0E-01
Hanford (Richland-RL) 1.3E+04 | 1.2E+04 1.0E+03 5.5E+03 3.3E+04 -2.7E+04 1.8E+04 4.6E+04 -2.8E+04
Hanford (River Protection-RP) 3.9E+03 | 0.0E+00 3.9E+03 0.0E+00 0.0E+00 0.0E+00 3.9E+03 0.0E+00 3.9E+03
Idaho National Laboratory 6.1E+04 | 2.9E+04 3.2E+04 1.8E+04 0.0E+00 1.8E+04 7.8E+04 2.9E+04 4.9E+04
Knolls Atomic Power Laboratory - Nuclear

Fuel Services 5.5E+01 | 0.0E+00 | 5.5E+01 1.7E+02 0.0E+00 1.7E+02 | 2.3E+02 | 0.0E+00 2.3E+02
|Lawrence Livermore National Laboratory 3.5E+02 | 2.3E+02 1.2E+02 2.1E+03 7.1E+02 1.4E+03 2.4E+03 9.4E+02 1.5E+03
[Los Alamos National Laboratory 1.2E+04 | 1.1E+04 1.0E+03 3.3E+03 7.4E+03 -4.1E+03 | 1.5E+04 1.8E+04 -3.1E+03
Nevada Test Site 6.2E+02 | 6.2E+02 0.0E+00 4.6E+02 9.0E+00 4.5E+02 1.1E+03 6.3E+02 4.7E+02
Oak Ridge National Laboratory 0.0E+00 | 1.3E+03 | -1.3E+03 4.5E+02 2.6E+02 1.9E+02 4.5E+02 1.6E+03 -1.2E+03
Paducah Gaseous Diffusion Plant 5.7E+00 | 0.0E+00 5.7E+00 5.7E+00 1.9E+00 3.8E+00 1.1E+01 1.9E+00 9.1E+00
Pantex 0.0E+00 | 6.2E-01 -6.2E-01 0.0E+00 0.0E+00 0.0E+00 0.0E+00 6.2E-01 -6.2E-01
Rocky Flats Environmental Technology Site | 5 4,03 | 71£+02 | 46E+03 | 2.8E+03 44E+03 | -17E+03 | 8.1E+03 | 5.1E+03 | 3.0E+03
Sandia National Laboratories - Albuquerque | , o o | 67g.00 | 17E+01 | 0.0E+00 75E400 | -75E400 | 2.4E+01 | 14E+01 | 1.0E+01
Savannah River Site/Mound 1.3E+04 | 2.9E+03 1.0E+04 2.4E+03 6.8E+03 -44E+03 | 1.5E+04 9.6E+03 5.4E+03
Teledyne Brown 0.0E+00 | 2.1E-01 -2.1E-01 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.1E-01 -2.1E-01
U.S. Army Material Command 2.5E+00 | 2.5E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.5E+00 2.5E+00 0.0E+00
University of Missouri Research Reactor 1.5E+00 | 2.1E-01 1.3E+00 0.0E+00 8.3E-01 -8.3E-01 1.5E+00 1.0E+00 5.0E-01
Totals’ 1.1E+05 | 5.8E+04 5.2E+04 3.5E+04 5.4E+04 -1.9E+04 1.4E+05 1.1E+05 3.1E+04

1  See page 1 for discussion.

2 Some numbers represented on this table have been rounded in the TWBID Revision 2.1 (LANL 2005) database prior to reporting.

3 Does not account for emplaced waste.
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Table B.1-2. Comparison of Stored, Projected, and Anticipated RH-TRU Waste Volumes Between the TWBIR - 2004 and
TWBIR Revision 2 (m®)*

. TWBIR -1 TWBIR 1 yiterence in| 1 WBIR- | TWBIR i igterencein| TWBIR- | TWBIR | hyieterence in
Storage/Generator Site 2004 Rev. 2 Stored? 2904 Re_v. 2 Projected? 2Q04 R_ey. 2 Anticipated?
Stored Stored Projected | Projected Anticipated |Anticipated

|Argonne National Laboratory - East 1.5E+01 | 0.0E+00 1.5E+01 1.0E+02 0.0E+00 1.0E+02 1.2E+02 0.0E+00 1.2E+02
|Argonne National Laboratory — West 24E+01 | 1.9E+01 | 50E+00 | 6.9E+01 | 13E+03 | -1.2E+03 | 9.3E+01 | 13E+03 | -1.2E+03
Battelle Columbus Laboratories 4.4E+01 | 5.8E+02 -5.4E+02 1.8E+00 | 0.0E+00 1.8E+00 4.6E+01 5.8E+02 -5.3E+02
Bettis Atomic Power Laboratory 2.0E+00 | 0.0E+00 2.0E+00 0.0E+00 | 6.7E+00 -6.7E+00 2.0E+00 6.7E+00 -4.7E+00
Energy Technology Engineering Center | 5.0E+00 | 8.9E-01 41E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00 5.0E+00 8.9E-01 4.1E+00
Hanford (Richland) Site 3.8E+02 | 2.0E+02 | 18E+02 | 1.1E+03 | 22E+04 | -2.1E+04 | 15E+03 | 22E+04 | -2.1E+04
Hanford (River Protection) Site 45E+03 | 0.0E+00 4 5E+03 0.0E+00 | 0.0E+00 0.0E+00 4 5E+03 0.0E+00 4.5E+03
Idaho National Laboratory 22E+02 | 2.2E+02 | 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00 22E+02 | 22E+02 | 0.0E+00
|knolls Atomic Power Laboratory-Ny 0.0E+00 | 0.0E+00 | O0.0E+00 | 1.4E+02 | 0.0E+00 | 1.4E+02 1.4E+02 | 0.0E+00 | 1.4E+02
Los Alamos National Laboratory 13E+02 | 9.4E+01 | 3.6E+01 | 0.0E+00 | 9.9E+01 | -9.9E+01 | 1.3E+02 | 19E+02 | 6.0E+01
Oak Ridge National Laboratory 0.0E+00 | 2.5E+03 -2.5E+03 6.6E+02 | 4.5E+02 2.1E+02 6.6E+02 2.9E+03 -2.2E+03
Sandia National Laboratory - Albuquerque| 4-6E+00 | 0.0E+00 | 4.6E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00 | 46E+00 | 0.0E+00 | 4.6E+00
Savannah River Site / Mound 0.0E+00 | 0.0E+00 | O0.0E+00 | 23E+01 | 0.0E+00 | 23E+01 | 23E+01 | 0.0E+00 | 2.3E+01
Totals® 5.3E+03 | 3.6E+03 1.7E+03 2.1E+03 2.4E+04 -2.2E+04 7.4E+03 2.7TE+04 -2.0E+04

1.  See page 1 for discussion.

2. Some numbers represented on this table have been rounded in the TWBID Revision 2.1 (LANL 2005) database prior to reporting.

3. Does not account for emplaced waste.
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Table B.1-3 Comparison of Stored, Projected, and Anticipated Total TRU Waste Volumes Between the TWBIR - 2004 and

TWBIR Revision 2 (m®)*

TWBIR-| TWBIR TWBIR- | TWBIR TWBIR - TWBIR
2004 Rev. 2 Difference in 2004 Rev. 2 Difference in 2004 Rev. 2 Difference in
Storage/Generator Site | Stored Stored Stored’ Projected | Projected Projected’ | Anticipated | Anticipated | Anticipated?
CH TRU Waste Volumes | 1 1g405 | 58E+04 5.1E+04 3.5E+04 5.4E+04 -1.9E+04 1.4E+05 1.1E+05 3.1E+04
CH Emplaced TRU 7.7E+03 | 0.0E+00 7.7E+03 0.0E+00 | 0.0E+00 0.0E+00 7.7E+03 0.0E+00 7.7E+03
\Waste Volumes
\T/gfﬁ'réé:' TRU Waste 1.2E+05 | 58E+04 | 509E+04 | 35E404 | 54E+04 | -1.9E+04 1.5E+05 1.1E+05 3.9E+04
\T/gfﬁ'mFésH TRU Waste 53E+03 | 3.6E+03 1.7E+03 2.1E+03 2 3E+04 -2.1E+04 7.4E+03 2 7E+04 -2.0E+04
Total TRU Waste 1.2E+05 | 6.2E+04 6.1E+04 37E+04 | 7.7E+04 | -4.0E+04 1.6E+05 1.4E+05 2.0E+04

\VVolumes

1See page 1 for discussion.

2Some numbers represented on this table have been rounded in the TWBID Revision 2.1 (LANL 2005) database prior to reporting.
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B-1.2 Waste Inventory Comparison by Final Waste Form

Tables B.1-4 through B.1-23 contain two parts, the top portion of each table shows the volume
estimates, and the lower portion of each table shows the waste material parameter (WMP)
estimates. These tables compare the TWBIR - 2004 and TWBIR Revision 2 (DOE 1995)
volumes and WMPs for the roll-ups by final waste form. There is one table for each final waste
form for each CH- and RH-TRU waste type.

The first part of Tables B.1-4 through B.1-23 contains rolled-up final waste form volume
estimates by site, and was compiled using the TWBID Revision 2.1 (LANL 2005). In the upper
portion of each table, there are nine columns if waste of that final form has been emplaced, and
eight columns if no waste of that final form has emplaced. The first column contains the site
identification. Column 2 contains the volume of emplaced waste, if any, for the sites listed.
Columns 3 and 4 contain the TWBIR - 2004 and TWBIR Revision 2 (DOE 1995) stored
volumes, respectively. Columns 5 and 6 contain the TWBIR - 2004 and TWBIR Revision 2
projected volumes, respectively. Columns 7 and 8 contain the TWBIR - 2004 and TWBIR
Revision 2 total volumes, respectively. The 8th or 9th and last column, depending on whether or
not there is any emplaced waste of that final form, contain the volume difference between the
total (anticipated) TWBIR - 2004 and TWBIR Revision 2 volumes (columns 7 and 8,
respectively). This volume difference is the result of subtracting TWBIR Revision 2 volumes
from TWBIR - 2004 volumes. The sum of each column is shown in the “TRU Waste Site Total”
row.

TWBIR - 2004 and TWBIR Revision 2 (DOE 1995) stored and projected waste volumes by site

that contributed to the final waste form are given for the applicable sites and for emplaced waste.
No waste was emplaced at the time of the TWBIR Revision 2. Sections B-1.4 and B-1.6 explain
the volume information in these tables.

The second part of Tables B.1-4 through B.1-23 contains the WMP densities in units of
kilograms per cubic meter (kg/m®) and shows the comparison of TWBIR - 2004 and TWBIR
Revision 2 (DOE 1995) WMPs for the roll-ups by final waste form. The last column of the
WMP table gives the difference between TWBIR Revision 2 density from the TWBIR - 2004
density. TWBIR - 2004 WMP estimates were compiled using TWBID Revision 2.1 (LANL
2005). Sections B-2.1 and B-2.2 explain the WMP estimates in these tables. Section B-2.3
discusses the waste container (packaging) materials.

B-1.3 Analysis of CH-TRU Waste Volume Differences by Site

Table B.1-1 compares the stored, projected, and anticipated CH-TRU waste volumes between
the TWBIR Revision 2 (DOE 1995) and TWBIR - 2004 inventory estimates by site. Table B.1-3
gives the total CH-TRU waste, RH-TRU waste, and emplaced waste volumes.

The total difference (excludes emplaced waste) in stored CH-TRU waste at the sites is 5.1E+04
m?, or an 89.7 percent increase from the TWBIR Revision 2 (DOE 1995) inventory. The bulk of
this additional stored volume came from the Idaho National Laboratory (INL), 3.2E+04 m°; the
Savannah River Site (SRS), 1.0E+04 m*; Hanford Office of River Protection (Hanford RP)
3.9E+03 m®; Hanford Richland Operations (Richland RL), 1.0E+03 m?; Los Alamos National
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Laboratory (LANL), 1.0E+03 m*; and the Rocky Flats Environmental Technology Site (RFETS)
4.6E+03m®. The sites adjusted their existing inventory data based on new information (since the
TWBIR Revision 2 inventory) about the waste and/or increased accessibility to the waste. The
Hanford River Protection (RP) stored waste (3.9E+03 m®) was recently added to the inventory.
Several small-quantity generator sites have also added small volumes of CH-TRU stored waste
to the inventory that were not previously reported (Battelle Columbus Laboratories (BCL), Bettis
Atomic Power Laboratory (BAPL), Knolls Atomic Power Laboratory Nuclear Fuels Services
(KAPL-NFS), and Paducah Gaseous Diffusion Plant (PGDP)).

The total projected CH-TRU waste volume has decreased by 1.9E+04 m®, or a 35 percent
decrease from the TWBIR Revision 2 (DOE 1995) inventory. The largest decrease in projected
CH-TRU waste volume is 2.7E+04 m® reported by Hanford RL. Changes in future forecast
planning volumes based on better knowledge about the waste, on-site burial of non-TRU waste,
or re-designation into the stored waste category as a result of waste operations resulted in this
decrease.

The anticipated CH-TRU waste is simply the sum of the stored and projected wastes. It follows
that the overall change is an increase of 3.1E+04 m°, or nearly a 27 percent increase for the
anticipated volumes.

The emplaced CH-TRU waste volume as of the inventory date (September 30, 2002) is 7.7E+03
m?>. As of the inventory date, only CH-TRU waste has been emplaced. Table B.1-3 shows the
sum of the stored, projected, anticipated, and emplaced CH-TRU waste volumes as 1.5E+05 m°.
The total CH-TRU waste volume from the TWBIR Revision 2 (DOE 1995) was 1.1E+05 m®,
giving a difference of 3.9E+04 m®,

B-1.4 CH-TRU Waste Volumes by Final Waste Form by Site

Tables B.1-4 through B.1-14 indicates that 6 of the 11 CH-TRU wastes final waste form total
volumes increased (filter material, graphite, heterogeneous debris, inorganic non-metal,
solidified inorganic material, and solidified organic material). Of these, the heterogeneous
debris and solidified inorganic material volumes had the largest increases of 2.2E+04 m* and
3.4E+04 m®, respectively. The solidified organic material increased by 4.3E+03 m® and the
inorganic non-metal increased by 7.7E+03 m®. The filter material and final waste form volumes
increased by 1.3E+03 m®.The graphite material increased by 4.3E+02 m°.

Five of the 11 CH-TRU waste final waste form total volumes decreased (combustible material,
graphite, lead/cadmium metal, salt, soil, and uncategorized metal). These decreases ranged from
less than 1,9E+02 m?® for lead/cadmium metal, and 1.4E+01 for salt, to 4.2E+03 m* for
combustible material and 2.7E+04 m* for uncategorized metal.
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Table B.1-4 WIPP CH-TRU Waste Profile Differences Between TWBIR - 2004 and

TWBIR Revision 2—Combustible Material®

TRU Waste Site Volumes (m®)

Emplaced TWBIR |TWBIR-| TWBIR |TWBIR -| TWBIR
Waste TWBIR - Rev. 2 2004 Rev. 2 2004 Rev. 2
Site Volume |2004 Stored| Stored |Projected|Projected| Total Total |Total Diff.?
Argonne National
Laboratory - East 0.0E+00 9.0E+01 | 0.0E+00 | 6.6E+01 | 0.0E+00 | 1.6E+02 | 0.0E+00 | 1.6E+02
Argonne National
Laboratory - West 0.0E+00 5.4E+00 | 0.0E+00 | 44E+00 | 1.0E+02 | 9.8E+00 | 1.0E+02 | -9.2E+01
Battelle Columbus
Laboratories 0.0E+00 5.2E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00 | 5.2E+00 | 0.0E+00 | 5.2E+00
Hanford (Richland-RL) 0.0E+00 9.8E+01 4.6E+02 | 0.0E+00 | 1.2E+03 | 9.8E+01 | 1.7E+03 | -1.6E+03
Idaho National Laboratory | 6.2E+01 | 0.0E+00 | 3.3E+03 | 0.0E+00 | 0.0E+00 | 0.0E+00 | 3.3E+03 | -3.3E+03
Los Alamos National
Laboratory 5.9E+00 2.9E+03 1.8E+03 | 1.4E+03 | 2.4E+03 | 4.3E+03 | 4.2E+03 | 1.0E+02
Mound Plant 6.2E+01 0.0E+00 | 7.1E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00 | 7.1E+00 | -7.1E+00
Rocky Flats Environmental
Technology Site 4.8E+02 1.2E+03 1.9E+02 | 4.5E+02 | 8.6E+02 | 1.6E+03 | 1.0E+03 [ 6.0E+02
TRU Waste Site Total 6.1E+02 | 4.3E+03 | 5.8E+03 | 1.9E+03 | 4.6E+03 | 6.2E+03 | 1.0E+04 | -4.2E+03
Difference

Waste Material Parameter TWBIR - 2004 Density (kg/m®) TWBIR Rev. 2 Density (kg/m®) (kg/m®)?
Iron Base Metal/Alloys 6.2E+01 1.1E+02 -4.TE+01
Aluminum Base Metal/Alloys 6.9E-01 2.0E-01 4.9E-01
Other Metal/Alloys 1.4E+01 1.0E+01 4.0E+00
Other Inorganic Material 1.0E+01 8.7E+00 1.3E+00
Cellulosic Material 3.0E+01 1.9E+02 -1.6E+02
Rubber Material 1.2E+01 3.0E+01 -1.8E+01
Plastic Material 4.4E+01 6.0E+01 -1.5E+01
Solidified Inorganic Material 6.6E-01 0.0E+00 6.6E-01
Cement (Solidified) 4.8E-02 0.0E+00 4.8E-02
Vitrified Material 0.0E+00 0.0E+00 0.0E+00
Solidified Organic Material 1.2E+01 0.0E+00 1.2E+01
Soil 6.9E-01 0.0E+00 6.9E-01

1  Seepages1and 27 - 29 for discussion.

2 Some numbers represented on this table have been rounded in the TWBID Revision 2.1 (LANL 2005) database prior to reporting.

Appendix B




DOE/TRU-2006-3344

Table B.1-5 WIPP CH-TRU Waste Profile Differences Between TWBIR - 2004 and
TWBIR Revision 2—Filter Material®

TRU Waste Site Volumes (m®

Emplaced TWBIR TWBIR TWBIR
Waste TWBIR- | Rev.2 | TWBIR-| Rev.2 | TWBIR-| Rev.2
Site Volume |2004 Stored| Stored |2004 Proj.| Proj. |2004 Total| Total Total Diff.
Hanford (Richland-RL) 0.0E+00 2.2E+01 | 0.0E+00 | 0.0E+00 | 0.0E+00 2.2E+01 0.0E+00 2.2E+01
Idaho National Laboratory 2.9E+02 | 0.0E+00 | 1.3E+02 | 0.0E+00 | 0.0E+00 | 0.0E+00 | 1.3E+02 -1.3E+02
Lawrence Livermore National | o 0e,00 | 19E+02 | 1.6E+01 | 45E+02 | 3.2E+01 | 6.4E+02 | 48E+01 | 5.9E+02
Laboratory
Los Alamos National 0.0E+00 | 3.3E+02 | 0.0E+00 | 0.0E+00 | 0.0E+00 | 3.3E+02 | 0.0E+00 | 3.3E+02
Laboratory
Mound Plant 0.0E+00 0.0E+00 | 8.3E-01 | 0.0E+00 | 0.0E+00 | 0.0E+00 8.3E-01 -8.3E-01
Rocky Flats Environmental | g6e.61 | 45E402 | 7.0E+01 | 1.4E+02 | 4.8E+02 | 5.8E+02 | 55E+01 | 5.3E+02
Technology Site
TRU Waste Site Total 3.4E+02 | 9.9E+02 | 2.2E+02 | 5.9E+02 | 5.1E+02 | 1.6E+03 | 2.3E+02 1.3E+03
Difference

Waste Material Parameter TWBIR - 2004 Density (kg/m°®) TWBIR Rev. 2 Density (kg/m%) (kg/m®?
Iron Base Metal/Alloys 8.5E+01 -4.5E+02
IAluminum Base Metal/Alloys 1.8E+01 1.3E+01 5.0E+00
Other Metal/Alloys 5.1E+01 8.0E-01 5.0E+01
Other Inorganic Material 1.7E+01 1.5E+01 2.0E+00
Cellulosic Material 4.7E+01 5.6E+01 -9.0E00
Rubber Material 6.2E+00 3.3E+00 2.9E+00
Plastic Material 1.5E+01 4.6E+00 1.0E+01
Solidified Inorganic Material 5.9E-01 0.0E+00 5.9E-01
Cement (Solidified) 0.0E+00 0.0E+00 0.0E+00
\Vitrified Material 0.0E+00 0.0E+00 0.0E+00
Solidified Organic Material 3.3E-01 0.0E+00 3.3E-01
Soil 4.7E+00 0.0E+00 4.7E+00

1
2

See pages 1 and 27 - 29 for discussion.

Some numbers represented on this table have been rounded in the TWBID Revision 2.1 (LANL 2005) database prior to reporting.
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Table B.1-6 WIPP CH-TRU Waste Profile Differences Between TWBIR - 2004 and
TWBIR Revision 2 - Graphite®

TRU Waste Site Volumes (m°®)

TWBIR - TWBIR | TWBIR- | TWBIR | TWBIR- | TWBIR
2004 Rev. 2 2004 Rev. 2 2004 Rev. 2 Total
Site Stored Stored Proj. Proj. Total Total Diff.

Idaho National Laboratory 0.0E+00 5.0E+02 0.0E+00 0.0E+00 0.0E+00 5.0E+02 5.0E+02
Rocky Flats Environmental 12E+02 | L14E+01 | L3E+00 | 4.8E+01 | 13E+02 | 6.1E+01 | 6.9E+01
Technology Site

TRU Waste Site Total 1.2E+02 5.1E+02 1.3E+00 4.8E+01 1.3E+02 5.6E+02 4.3E+02

Difference

Waste Material Parameters | TWBIR - 2004 Density (kg/m®) TWBIR Rev. 2 Density (kg/m®) (kg/m®)
Iron Base Metal/Alloys 1.9E+01 1.4E+00 1.8E+01
Aluminum Base 0.0E+00 0.0E+00 0.0E+00
Metal/Alloys
Other Metal/Alloys 0.0E+00 0.0E+00 0.0E+00
Other Inorganic Material 1.7E+02 3.0E+02 -1.3E+02
Cellulosic Material 8.6E+01 4.8E+00 8.1E+01
Rubber Material 0.0E+00 0.0E+00 0.0E+00
Plastic Material 2.3E+01 5.6E+00 1.7E+01
Solidified Inorganic Material 7.1E+00 0.0E+00 7.1E+00
Cement (Solidified) 0.0E+00 0.0E+00 0.0E+00
Vitrified Material 0.0E+00 0.0E+00 0.0E+00
Solidified Organic Material 0.0E+00 0.0E+00 0.0E+00
Soail 0.0E+00 0.0E+00 0.0E+00

1  Seepages1and 27 - 29 for discussion.
2 Some numbers represented on this table have been rounded in the TWBID Revision 2.1 (LANL 2005) database prior to reporting.
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Table B.1-7 WIPP CH-TRU Waste Profile Differences Between TWBIR - 2004 and
TWBIR Revision 2 - Heterogeneous®

TRU Waste Site Volumes (m°)

Emplaced | TWBIR - | TWBIR |TWBIR -| TWBIR |TWBIR -| TWBIR
Waste 2004 Rev. 2 2004 Rev. 2 2004 Rev. 2 Total
Site Volume Stored Stored Proj. Proj. Total Total Diff.2
Argonne National Laboratory - West | 0.0E+00 6.2E-01 | 6.5E+00 | 3.4E+01 | 3.5E+02 | 3.4E+01 | 3.5E+02 | -3.2E+02
Bettis Atomic Power Laboratory 0.0E+00 1.9E+01 | 0.0E+00 | 0.0E+00 | 1.2E+02 | 1.9E+01 | 1.2E+02 | -1.0E+02
Egﬁ[g?’ Technology Engineering 0.0E+00 | L15E+00 | L7E+00 | 0.0E+00 | 0.0E+00 | 1.5E+00 | 1.7E+00 | -2.0E-01
Hanford (Richland-RL) 9.8E+01 1.2E+04 | 1.1E+04 | 6.8E+02 | 6.3E+03 | 1.3E+04 | 1.7E+04 | -4.0E+03
Idaho National Laboratory 0.0E+00 2.0E+04 | 1.1E+04 | 5.6E+03 | 0.0E+00 | 2.5E+04 | 1.1E+04 | 1.4E+04
Knolls Atomic Power Laboratory- 0.0E+00 | 5.5E+01 | 0.0E+00 | 1.7E+02 | 0.0E+00 | 2.3E+02 | 0.0E+00 | 2.3E+02
Nuclear Fuel Services
Lawrence Livermore National 0.0E+00 | 13E+02 | 2.0E+02 | 14E+03 | 6.6E+02 | 1.6E+03 | 8.6E+02 | 7.4E+02
Laboratory
Los Alamos National Laboratory 2.7E+02 2.1E+03 | 1.6E+01 | 1.4E+03 | 2.9E+01 | 3.5E+03 | 4.5E+01 | 3.5E+03
Mound Plant 0.0E+00 0.0E+00 6.2E-01 0.0E+00 | 0.0E+00 | 0.0E+00 6.2E-01 | -6.2E-01
Nevada Test Site 0.0E+00 6.1E+02 | 6.1E+02 | 4.6E+02 | 9.0E+00 | 1.1E+03 | 6.2E+02 | 4.8E+02
Oak Ridge National Laboratory 0.0E+00 0.0E+00 | 1.3E+03 | 4.5E+02 | 2.6E+02 | 4.5E+02 | 1.6E+03 | -1.1E+03
Pantex Plant 0.0E+00 0.0E+00 | 6.2E-01 | 0.0E+00 | 0.0E+00 | 0.0E+00 | 6.2E-01 | -6.2E-01
Rocky Flats Environmental 6.8E+01 | LOE+03 | 3.9E+00 | 1.2E+03 | 0.0E+00 | 2.2E+03 | 3.9E+00 | 2.2E+03
Technology Site
Sandia National Laboratories- 0.0E+00 | 2.4E+01 | 6.7E+00 | 0.0E+00 | 7.5E+00 | 2.4E+01 | 1.4E+01 | 1.0E+01
Albuquerque
Savannah River Site 1.4E+02 1.3E+04 | 2.6E+03 | 2.4E+03 | 5.5E+03 | 1.5E+04 | 8.1E+03 | 6.9E+03
U.S. Army Materiel Command 0.0E+00 25E+00 | 2.5E+00 | 0.0E+00 | 0.0E+00 | 2.5E+00 | 2.5E+00 | 0.0E-01
University of Missouri Research 0.0E+00 | 15E+00 | 2.1E-01 | 0.0E+00 | 8.3E-0L | 15E+00 | 1.0E+00 | 5.0E-01
Reactor
TRU Waste Site Total 5.7E+02 49E+04 | 2.7E+04 | 1.4E+04 | 1.3E+04 | 6.3E+04 | 4.0E+04 | 2.2E+04
Difference
Waste Material Parameters TWBIR - 2004 Density (kg/m®) | TWBIR Rev. 2 Density (kg/m®) (kg/m®)?
Iron Base Metal/Alloys 2.4E+02 2.5E+02 -1.1E+01
Aluminum Base Metal/Alloys 3.1E+01 4.6E+01 -1.5E+01
Other Metal/Alloys 5.7E+01 5.7E+00 5.1E+01
Other Inorganic Material 5.3E+01 2.6E+01 2.7E+01
Cellulosic Material 1.2E+02 8.6E+01 3.4E+01
Rubber Material 3.0E+01 1.9E+01 1.1E+01
Plastic Material 8.4E+01 7.2E+01 1.3E+01
Solidified Inorganic Material 3.5E+00 3.8E+00 -3.0E-01
Cement (Solidified) 1.5E-01 0.0E+00 1.5E-01
Vitrified Material 0.0E+00 0.0E+00 0.0E+00
Solidified Organic Material 3.4E+00 4.0E-01 3.0E+00
Soil 8.7E+01 2.9E+00 8.4E+01

1  Seepages1and 27 - 29 for discussion.
2 Some numbers represented on this table have been rounded in the TWBID Revision 2.1 (LANL 2005) database prior to reporting.
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Table B.1-8 WIPP CH-TRU Waste Profile Differences Between TWBIR - 2004 and

TWBIR Revision 2—Inorganic Non-Metal*

TRU Waste Site Volumes (m°)

Emplaced [ TWBIR -| TWBIR [TWBIR -| TWBIR | TWBIR - | TWBIR
Waste 2004 Rev. 2 2004 Rev. 2 2004 Rev.2 | Total
Site Volume | Stored | Stored | Proj. Proj. Total Total | Diff.?
Hanford (Richland-RL) 0.0E+00 | 1.1E+01 |3.5E+01|3.0E+01 | 6.9E+01 | 4.1E+01 |1.0E+02|-5.9E+01
Idaho National Laboratory 4.3E+02 | 1.1E+04 |3.0E+03 | 0.0E+00 | 0.0E+00 | 1.1E+04 |3.0E+03|8.0E+03
Paducah Gaseous Diffusion Plant 0.0E+00 | 5.7E+00 |0.0E+00|5.7E+00 | 1.9E+00 | 1.1E+01 |1.9E+00|9.1E+00
Rocky Flats Environmental Technology Site 54E+02 | 6.5E+02 |5.8E+01 | 3.2E+01 | 8.7E+02 | 6.8E+02 |9.3E+02|-2.5E+02
Teledyne Brown Engineering 0.0E+00 | 0.0E+00 | 2.1E-01 | 0.0E+00 | 0.0E+00 | 0.0E+00 | 2.1E-01|-2.1E-01
TRU Waste Site Total 9.7E+02 | 1.2E+04 |3.1E+03| 6.8E+01 | 9.4E+02 | 1.2E+04 |4.0E+03|7.7E+03
Difference
Waste Material Parameters TWBIR - 2004 Density (kg/m°®) TWBIR Rev. 2 Density (kg/m®) (kg/m®)?
Iron Base Metal/Alloys 4.2E+00 2.8E+00 1.4E+00
Aluminum Base Metal/Alloys 1.2E-02 0.0E+00 1.2E-02
Other Metal/Alloys 5.0E+00 2.0E-01 4.8E+00
Other Inorganic Material 5.5E+01 1.0E+02 -4 5E+01
Cellulosic Material 1.9E+01 1.6E+01 3.0E+00
Rubber Material 1.1E-01 4.0E-01 -2.9E-01
Plastic Material 2.7E+00 6.7E+00 -4,0E+00
Solidified Inorganic Material 9.0E-01 1.4E+00 -5.0E-01
Cement (Solidified) 0.0E+00 0.0E+00 0.0E+00
Vitrified Material 7.1E+01 1.4E+03 -1.3E+03
Solidified Organic Material 2.7E-05 0.0E+00 2.7E-05
Soil 1.8E-03 0.0E+00 1.8E-03

1  Seepages 1and 27 - 29 for discussion.
2 Some numbers represented on this table have been rounded in the TWBID Revision 2.1 (LANL 2005) database prior to reporting.
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Table B.1-9 WIPP CH-TRU Waste Profile Differences Between TWBIR - 2004 and
TWBIR Revision 2—Lead/Cadmium Metal*

TRU Waste Site Volumes (m?)

Emplaced | TWBIR-| TWBIR |TWBIR-| TWBIR [TWBIR -| TWBIR
Waste 2004 Rev. 2 2004 Rev. 2 2004 Rev. 2 Total
Site Volume Stored Stored Proj. Proj. Total Total Diff.?
é;gt"””e National Laboratory- | 4 5e,00 | 0.0E+00 | 1.1E+00 | 0.0E+00 | 1.3E+00 | 0.0E+00 | 2.4E+00 |-2.4E+00
Hanford (Richland-RL) 0.0E+00 1.7E+01 14E+01 | 1.4E+01 | 3.5E+01 | 3.1E+01 | 4.9E+01 |-1.8E+01
Idaho National Laboratory 8.1E+01 0.0E+00 14E+01 | 0.0E+00 | 0.0E+00 | 0.0E+0Q0 | 1.4E+01 |-1.4E+01
Los Alamos National Laboratory| 0.0E+00 | 3.7E+00 | 1.9E+00 | 0.0E+00 | 0.0E+00 | 3.7E+00 | 1.9E+00 | 1.9E+00
Rocky Flats Environmental 0.0E+00 | 12E+02 | 4.0E+00 | 1.8E+01 | 3.0E+02 | 1.4E+02 | 3.0E+02 | -1.6E+02
Technology Site
TRU Waste Site Total 8.1E+01 1.4E+02 3.5E+01 | 3.2E+01 | 3.4E+02 | 1.7E+02 | 3.7E+02 | -1.9E+02
Difference

Waste Material Parameter TWBIR - 2004 Density (kg/m®) | TWBIR Rev. 2 Density (kg/m°) (kg/m®)?
Iron Base Metal/Alloys 9.3E+02 1.3E+02 7.9E+02
Aluminum Base Metal/Alloys 1.8E+01 1.7E+01 1.0E+00
Other Metal/Alloys 1.5E+02 5.2E+01 9.8E+01
Other Inorganic Material 1.7E+01 1.2E+01 5.0E+00
Cellulosic Material 4.8E+00 4.0E+00 8.0E-01
Rubber Material 3.3E+00 1.6E+01 -1.2E+01
Plastic Material 9.1E+00 2.2E+01 -1.3E+01
Solidified Inorganic Material 8.2E-01 0.0E+00 8.2E-01
Cement (Solidified) 0.0E+00 0.0E+00 0.0E-02
Vitrified Material 0.0E+00 0.0E+00 0.0E+00
Solidified Organic Material 1.1E-02 0.0E+00 1.1E-02
Soil 1.6E-01 0.0E+00 1.6E-01

1 See pages 1 and 27 - 29 for discussion.
2 Some numbers represented on this table have been rounded in the TWBID Revision 2.1 (LANL 2005) database prior to reporting.
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Table B.1-10 WIPP CH-TRU Waste Profile Differences Between TWBIR - 2004 and
TWBIR Revision 2—Salt*

Final Waste Form: Salt
TRU Waste Site Volumes (m°)
Emplaced |[TWBIR-| TWBIR | TWBIR- | TWBIR [TWBIR -| TWBIR
Waste 2004 Rev. 2 2004 Rev. 2 2004 Rev. 2
Site Volume Stored Stored Projected |Projected | Total Total | Total Diff.2
Idaho National Laboratory 0.0E+00 0.0E+00 | 2.1E+01 0.0E+00 | 0.0E+00 | 0.0E+00 | 2.1E+01 | -2.1E+01
Lawrence Livermore 0.0E+00 | 1.2E+00 | 6.2E-01 | 1.5E+01 | 3.0E+00 | 1.6E+01 | 3.6E+00 | 1.3E+01
National Laboratory
Los Alamos National 0.0E+00 | 1.3E+02 | 0.0E+00 | 1.7E+02 | 0.0E+00 | 3.0E+02 | 0.0E+00 | 3.0E+02
Laboratory
Rocky Flats Environmental |y 6e o3 | 25£401 | 0.0E+00 | 0.0E+00 | 3.3E+02 | 25E+01 | 33E+02 | -3.1E+02
Technology Site
TRU Waste Site Total 1.5E+03 1.6E+02 | 2.2E+01 1.9E+02 3.3E+02 | 3.4E+02 | 3.5E+02 | -1.4E+01
Waste Material Parameters TWBIR - 2004 Density (kg/m®) | TWBIR Rev. 2 Density (kg/m®) D&gj:ﬁ%‘;e
Iron Base Metal/Alloys 9.7E+00 1.8E+02 -1.7E+02
Aluminum Base Metal/Alloys 5.7E-02 1.0E-01 -4.3E-02
Other Metal/Alloys 3.6E+00 2.3E+00 1.3E+00
Other Inorganic Material 2.1E+02 1.7E+02 4.0E+01
Cellulosic Material 1.4E+02 1.6E+02 -2.0E+01
Rubber Material 4.1E-02 0.0E+00 4.1E-02
Plastic Material 8.9E-01 6.0E-01 2.9E-01
Solidified Inorganic Material 9.7E+00 0.0E+00 9.7E+00
Cement (Solidified) 0.0E+00 0.0E+00 0.0E+00
Vitrified Material 0.0E+00 0.0E+00 0.0E+00
Solidified Organic Material 1.2E+01 0.0E+00 1.2E+01
Soil 1.5E+00 0.0E+00 1.5E+00

1  Seepages1and 27 - 29 for discussion.
2 Some numbers represented on this table have been rounded in the TWBID Revision 2.1 (LANL 2005) database prior to reporting.
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Table B.1-11 WIPP CH-TRU Waste Profile Differences Between TWBIR - 2004 and

Final Waste Form: Soil

TWBIR Revision 2—Soil*

TRU Waste Site Volumes (m?)

Site

TWBIR-| TWBIR |TWBIR-| TWBIR | TWBIR -
2004 Rev. 2 2004 Rev. 2 2004
Stored Stored |Projected |Projected| Total

TWBIR
Rev. 2 Total
Total Diff.2

Hanford (Richland) Site

1.1E+02 | 1.2E+02 | 0.0E+00 | 6.0E+03 | 1.1E+02

6.1E+03 | -6.0E+03

Idaho National Laboratory

0.0E+00 | 0.0E+00 | 9.7E+01 | 0.0E+00 | 9.7E+01

0.0E+00 | 9.7E+01

Los Alamos National Laboratory

19E+02 | 1.1E+02 | 0.0E+00 | 2.9E+01 | 1.9E+02

1.4E+02 | 5.0E+01

Mound Plant 0.0E+00 | 1.8E+02 | 0.0E+00 | 0.0E+00 | 0.0E+00 | 1.8E+02 | -1.8E+02
TRU Waste Site Total 3.0E+02 | 4.1E+02 | 9.7E+01 | 6.0E+03 | 4.0E+02 | 6.4E+03 | -6.0E+03
Difference
Waste Material Parameters | TWBIR - 2004 Density (kg/m®) | TWBIR Rev. 2 Density (kg/m®) (kg/m®)?
Iron Base Metal/Alloys 7.2E+01 1.7E+00 7.0E+01
Aluminum Base Metal/Alloys 0.0E+00 0.0E+00 0.0E+00
Other Metal/Alloys 8.8E+00 0.0E+00 8.8E+00
Other Inorganic Material 1.5E+01 1.0E+00 1.4E+01
Cellulosic Material 1.8E+01 3.7E+00 1.5E+01
Rubber Material 2.9E-01 1.7E+00 -1.4E+00
Plastic Material 2.4E+00 3.2E+00 -8.0E-01
Solidified Inorganic Material 2.4E+01 0.0E+00 2.4E+01
Cement (Solidified) 2.9E+01 0.0E+00 2.9E+01
Vitrified Material 0.0E+00 0.0E+00 0.0E+00
Solidified Organic Material 5.5E+01 1.0E-01 5.5E+01
Soil 5.8E+02 7.6E+02 -1.8E+02

1  Seepages1and 27 - 29 for discussion.
2 Some numbers represented on this table have been rounded in the TWBID Revision 2.1 (LANL 2005) database prior to reporting.
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Table B.1-12 WIPP CH-TRU Waste Profile Differences Between TWBIR - 2004 and
TWBIR Revision 2—Solidified Inorganics®

Final Waste Form: Solidified Inorganics

TRU Waste Site Volumes (m®)

Emplaced |[TWBIR-| TWBIR | TWBIR-| TWBIR |TWBIR-| TWBIR
Waste 2004 Rev. 2 2004 Rev. 2 2004 Rev. 2 Total
Site Volume Stored Stored Projected | Projected Total Total Diff.2
Ames Laboratory- lowaState | 4e109 | 00E+00 | 0.0E+00 | 0.0E+00 | 4.2E-01 | 0.0E+00 | 4.2E-01 |-4.2E-01
University
'é‘ggto““e National Laboratory - | ¢ o100 | 24E+01 | 528400 | 1.3E+01 | 0.0E+00 | 3.7E+01 | 5.2E+00 | 3.2E+01
Hanford (Richland-RL) 0.0E+00 | 1.9E+02 | 1.3E+01 3.0E+01 7.1E+00 | 2.2E+02 | 2.0E+01 | 2.0E+02
Hanford (River Protection) Site | 0.0E+00 | 3.9E+03 | 0.0E+00 0.0E+00 0.0E+00 | 3.9E+03 | 0.0E+00 | 3.9E+03
Idaho National Laboratory 2.0E+03 | 2.9E+04 | 4.3E+03 8.3E+03 0.0E+00 | 3.8E+04 | 4.3E+03 | 3.4E+04
Lawrence Livermore National | g 5e 09 | 1 4g+01 | 14E+01 | 1.8E+02 | 5.8E+00 | L9E+02 | 2.0E+01 | 1.7E+02
Laboratory
Los Alamos National 0.0E+00 | 4.5E+03 | 4.9E+03 | 24E+02 | 2.0E+03 | 4.7E+03 | 6.9E+03 |-2.2E+03
Laboratory
Mound Plant 0.0E+00 | 0.0E+00 | 6.0E+00 0.0E+00 0.0E+00 | 0.0E+00 | 6.0E+00 |-6.0E+00
Nevada Test Site 0.0E+00 | 5.7E+00 | 5.7E+00 0.0E+00 0.0E+00 | 5.7E+00 | 5.7E+00 | 0.0E+00
Rocky Flats Environmental 13E+03 | 8.1E+02 | 1.7E+02 | 2.7E+02 | 1.3E+03 | L1E+03 | 1.4E+03 |-3.0E+02
Technology Site
Savannah River Site 0.0E+00 | 2.4E+01 | 2.0E+02 0.0E+00 1.2E+03 | 2.4E+01 | 1.4E+03 |-1.4E+03
TRU Waste Site Total 3.3E+03 | 3.9E+04 | 9.6E+03 | 9.0E+03 | 4.5E+03 | 4.8E+04 | 1.4E+04 | 3.4E+04
Waste Material Parameters TWBIR - 2004 Density (kg/m®) TWBIR Rev. 2 Density (kg/m°) D(i;i:s?)ge
Iron Base Metal/Alloys 3.6E+00 1.8E+02 -1.8E+02
Aluminum Base Metal/Alloys 2.6E-02 0.0E+00 2.6E-02
Other Metal/Alloys 2.9E+00 8.0E-01 2.1E+00
Other Inorganic Material 2.7E+01 8.1E+01 -5.4E+01
Cellulosic Material 6.1E+00 4.0E-01 5.7E+00
Rubber Material 2.1E-02 0.0E+00 2.1E-02
Plastic Material 3.2E+00 2.2E+00 1.0E+00
Solidified Inorganic Material 2.4E+02 4.2E+02 -1.8E+02
Cement (Solidified) 1.1E+02 3.9E+02 -2.8E+02
Vitrified Material 3.5E-02 3.2E+01 -3.2E+01
Solidified Organic Material 1.0E+01 1.0E-01 9.9E+00
Soil 1.6E+02 6.0E-01 1.6E+02

1  Seepages1and 27 - 29 for discussion.
2 Some numbers represented on this table have been rounded in the TWBID Revision 2.1 (LANL 2005) database prior to reporting.
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Table B.1-13 WIPP CH-TRU Waste Profile Differences Between TWBIR - 2004 and
TWBIR Revision 2—Solidified Organics®

Final Waste Form: Solidified Organics

TRU Waste Site Volumes (m?®)

TWBIR-| TWBIR | TWBIR- | TWBIR |TWBIR-| TWBIR
2004 Rev. 2 2004 Rev. 2 2004 Rev. 2
Site Stored Stored | Projected | Projected Total Total Total Diff.?

Argonne National Laboratory - East | 0.0E+00 | 2.1E-01 | 0.0E+00 0.0E+00 | 0.0E+00 | 2.1E-01 -2.1E-01
Energy Technology Engineering
Center 8.4E-01 | 0.0E+00 | 0.0E+00 0.0E+00 | 8.4E-01 | 0.0E+00 8.4E-01
Hanford (Richland) Site 2.3E+00 | 7.4E+00 | 3.4E+02 9.4E+00 | 3.4E+02 | 1.7E+01 3.2E+02
Idaho National Laboratory 1.1E+03 | 7.9E+02 | 3.5E+03 0.0E+00 | 4.7E+03 | 7.9E+02 3.9E+03
Lawrence Livermore National
Laboratory 8.1E+00 | 1.0E+00 | 4.8E+00 5.8E+00 | 1.3E+01 | 6.9E+00 6.1E+00
Los Alamos National Laboratory 2.9E+01 | 1.5E+00 | 2.7E+01 29E+01 | 5.6E+01 | 3.1E+01 2.5E+01
Rocky Flats Environmental
Technology Center 14E+02 | 1.1E+02 | 4.4E+00 3.1E+01 | 1.4E+02 | 1.4E+02 0.0E+00
TRU Waste Site Total 1.3E+03 | 9.1E+02 | 3.9E+03 75E+01 | 5.2E+03 | 9.8E+02 4.3E+03

Waste Material Parameters TWBIR - 2004 Density (kg/m®) | TWBIR Rev. 2 Density (kg/m?) D('Izg%f?)‘;e
Iron Base Metal/Alloys 7.9E-01 3.0E-01 4.9E-01
Aluminum Base Metal/Alloys 6.1E-02 0.0E+00 6.1E-02
Other Metal/Alloys 3.5E-01 0.0E+00 3.5E-01
Other Inorganic Material 2.9E+01 1.2E+02 -9.1E+01
Cellulosic Material 1.3E-01 3.0E-01 -1.7E-01
Rubber Material 3.5E-02 0.0E+00 3.5E-02
Plastic Material 1.2E+02 6.7E+00 1.1E+02
Solidified Inorganic Material 6.6E+02 2.1E+01 6.4E+02
Cement (Solidified) 4.3E+01 1.3E+02 -8.7E+01
Vitrified Material 0.0E+00 0.0E+00 0.0E+00
Solidified Organic Material 7.9E+02 6.1E+02 1.7E+02
Soil 6.4E+02 2.0E-01 6.4E+02

1  Seepages 1 and 27 - 29 for discussion.
2 Some numbers represented on this table have been rounded in the TWBID Revision 2.1 (LANL 2005) database prior to reporting.
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Table B.1-14 WIPP CH-TRU Waste Profile Differences Between TWBIR - 2004 and
TWBIR Revision 2—Uncategorized Metal*

Final Waste Form: Uncategorized Metal

TRU Waste Site Volumes (m°®)

Emplaced | TWBIR-| TWBIR |TWBIR-| TWBIR |TWBIR -| TWBIR
Waste 2004 Rev. 2 2004 Rev. 2 2004 Rev. 2
Site Volume Stored Stored |Projected|Projected| Total Total | Total Diff.?

é;gto“”e National Laboratory- | oe1 00 | 00E+00 | 5.0E+00 | 0.0E+00 | 1.3E+02 | 0.0E+00 | 1.3E+02 | -1.3E+02
CJSS‘:””E National Laboratory- | ¢ o=.00 | 0.0E+00 | 0.0E+00 | 0.0E+00 | 2.9E+02 | 0.0E+00 | 2.0E+02| -2.9E+02
Hanford (Richland-RL) 0.0E+00 | 1.1E+02 | 4.4E+02 | 4.4E+03 | 2.0E+04 | 4.5E+03 | 2.0E+04 | -1.6E+04
Idaho National Laboratory 1.1E+01 9.4E+00 5.9E+03 | 0.0E+00 | 0.0E+00 | 9.4E+00 |5.9E+03| -5.9E+03
Los Alamos National 0.0E+00 | 1.5E+03 | 4.2E+03 | 3.2E+01 | 2.9E+03 | 1.5E+03 | 7.1E+03 | -5.6E+03
Laboratory
Mound Plant 0.0E+00 0.0E+00 8.2E+01 | 0.0E+00 | 0.0E+00 | 0.0E+00 | 8.2E+01 -8.2E+01
Rocky Flats Environmental 35E+02 | 7.9E+02 | 9.3E+01 | 6.7E+02 | 24E+02 | 1.5E+03 |3.3E+02| 1.2E+03
Technology Site
Savannah River Site 0.0E+00 | 0.0E+00 | 7.0E+01 | 0.0E+00 | 1.2E+02 | 0.0E+00 | 1.9E+02| -1.9E+02
TRU Waste Site Total 3.6E+02 2.4E+03 1.1E+04 | 5.1E+03 | 2.4E+04 | 7.5E+03 | 3.4E+04 | -2.7E+04

Waste Material Parameters TWBIR - 2004 Density (kg/m3) TWBIR Rev. 2 Density (kg/m3) D(Ilige/:ﬁ%(ée
Iron Base Metal/Alloys 1.1E+02 1.5E+02 -4.0E+01
Aluminum Base Metal/Alloys 5.3E+00 3.5E+00 1.8E+00
Other Metal/Alloys 1.0E+02 2.1E+02 -1.1E+02
Other Inorganic Material 2.4E+00 1.4E+01 -1.2E+01
Cellulosic Material 1.1E+01 1.2E+01 -1.0E+00
Rubber Material 1.6E+00 7.0E-01 9.0E-01
Plastic Material 7.4E+00 7.9E+00 -5.0E-01
Solidified Inorganic Material 7.7E+00 0.0E+00 7.7TE+00
Cement (Solidified) 0.0E+00 0.0E+00 0.0E+00
Vitrified Material 0.0E+00 0.0E+00 0.0E+00
Solidified Organic Material 6.4E-01 0.0E+00 6.4E-01
Soil 8.7E-03 0.0E+00 8.7E-03

1  Seepages1and 27 - 29 for discussion.
2 Some numbers represented on this table have been rounded in the TWBID Revision 2.1 (LANL 2005) database prior to reporting.
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Table B.1-15. WIPP RH-TRU Waste Profile Differences Between TWBIR - 2004 and
TWBIR Revision 2 — Combustible Material*

Final Waste Form:

Combustible Material

TRU Waste Site Volumes (m?)

_ TWBIR -| TWBIR -I——V\ZI(I)BOT TWBIR |TWBIR -| TWBIR -

Site 2004 Rev. 2 Projecte Rgv. 2 2004 Rev. 2 |Total Diff.
Stored Stored d Projected | Total Total

Battelle Columbus Laboratories 1.7E+01 | 0.0E+00 | 8.9E-01 | 0.0E+00 | 1.8E+01 | 0.0E+00 | 1.8E+01
Hanford (Richland-RL) 8.9E-01 | 0.0E+00 | 0.0E+00| 0.0E+00 | 8.9E-01 | 0.0E+00 | 8.9E-01
Idaho National Laboratory 0.0E+00 | 2.1E+01 | 0.0E+00| 0.0E+00 | 0.0E+00 | 2.1E+01 | -2.1E+01
Los Alamos National Laboratory 0.0E+00 | 1.5E+01 | 0.0E+00| 4.9E+01 | 0.0E+00 | 6.4E+01 | -6.4E+01
TRU Waste Site Total 1.8E+01 | 3.6E+01 | 8.9E-01 | 4.9E+01 | 1.9E+01 | 8.5E+01 | -6.6E+01

Waste Material Parameters | TWBIR - 2004 Density (kg/m) | TWBIR Rev. 2 Density (kg/m°) D('Izg%f?)‘;e
Iron Base Metal/Alloys 8.7E+00 1.9E+02 -1.8E+02
Aluminum Base Metal/Alloys 7.6E+00 3.0E-01 7.3E+00
Other Metal/Alloys 6.3E+00 1.7E+01 -1.1E+01
Other Inorganic Material 9.2E+00 8.6E+00 6.0E-01
Cellulosic Material 3.9E+01 4.9E+01 -1.0E+01
Rubber Material 2.3E+01 6.4E+01 -4.1E+01
Plastic Material 9.2E+01 7.0E+00 8.5E+01
Solidified Inorganic Material 0.0E+00 0.0E+00 0.0E+00
Cement (Solidified) 1.7E+01 0.0E+00 1.7E+01
Vitrified Material 0.0E+00 0.0E+00 0.0E+00
Solidified Organic Material 1.5E+00 0.0E+00 1.5E+00
Soil 1.4E+00 0.0E+00 1.4E+00

1  See pages 28 and 29 for discussion.
2 Some numbers represented on this table have been rounded in the TWBID Revision 2.1 (LANL 2005) database prior to reporting.
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Table B.1-16. WIPP RH-TRU Waste Profile Differences Between TWBIR - 2004 and
TWBIR Revision 2 — Filter Material®

Final Waste Form: Filter Material

TRU Waste Site Volumes (m®)

TWBIR-| TWBIR TWBIR - TWBIR |TWBIR-| TWBIR
2004 Rev. 2 2004 Rev. 2 2004 Rev. 2
Site Stored Stored Projected | Projected Total Total Total Diff.?
Cvrg;;”“e National Laboratory - | 4 ge .60 | 00E+00 | 8.9E+00 | 0.0E+00 | 1.1E+01 | 0.0E+00 | 1.1E+01
Battelle Columbus Laboratories 5.3E+00 | 0.0E+00 0.0E+00 0.0E+00 | 5.3E+00 | 0.0E+00 5.3E+00
Hanford (Richland-RL) 1.8E+00 | 0.0E+00 0.0E+00 0.0E+00 | 1.8E+00 | 0.0E+00 1.8E+00
TRU Waste Site Total 8.9E+00 | 0.0E+00 8.9E+00 0.0E+00 | 1.8E+01 | 0.0E+00 1.8E+01
Waste Material Parameters TWBIR - 2004 Density (kg/m3) TWBIR Rev. 2 Density (kg/m3) D(llzge/:s?)(zze
Iron Base Metal/Alloys 3.3E+01 0.0E+00 3.3E+01
Aluminum Base Metal/Alloys 1.7E+01 0.0E+00 1.7E+01
Other Metal/Alloys 4.3E+01 0.0E+00 4.3E+01
Other Inorganic Material 1.1E+02 0.0E+00 1.1E+02
Cellulosic Material 7.3E+01 0.0E+00 7.3E+01
Rubber Material 1.9E+01 0.0E+00 1.9E+01
Plastic Material 6.3E+00 0.0E+00 6.3E+00
Solidified Inorganic Material 0.0E+00 0.0E+00 0.0E+00
Cement (Solidified) 7.7E+00 0.0E+00 7.7E+00
Vitrified Material 0.0E+00 0.0E+00 0.0E+00
Solidified Organic Material 1.2E+01 0.0E+00 1.2E+01
Soil 0.0E+00 0.0E+00 0.0E+00

1  See pages 28 and 29 for discussion.
2 Some numbers represented on this table have been rounded in the TWBID Revision 2.1 (LANL 2005) database prior to reporting.
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Table B.1-17. WIPP RH-TRU Waste Profile Differences Between TWBIR - 2004 and
TWBIR Revision 2 — Heterogeneous Debris*

Final Waste Form: Heterogeneous Debris

TRU Waste Site Volumes (m°)

TWBIR -| TWBIR |TWBIR-| TWBIR |TWBIR-| TWBIR
2004 Rev. 2 2004 Rev. 2 2004 Rev. 2 Total

Site Stored Stored |Projected| Projected | Total Total Diff.2
Argonne National Laboratory - East 1.5E+01 | 0.0E+00 | 1.0E+02 | 0.0E+00 | 1.2E+02 | 0.0E+00 | 1.2E+02
Argonne National Laboratory - West 6.2E+00 | 0.0E+00 | 3.6E+01 | 1.2E+03 | 4.3E+01 | 1.2E+03 |-1.2E+03
Battelle Columbus Laboratories 0.0E+00 | 5.8E+02 | 0.0E+00 | 0.0E+00 | 0.0E+00 | 5.8E+02 |-5.8E+02
Bettis Atomic Power Laboratory 2.0E+00 | 0.0E+00 | 0.0E+00 | 6.7E+00 | 2.0E+00 | 6.7E+00 |-4.7E+00
Energy Technology Engineering Center 8.9E-01 | 0.0E+00 | 0.0E+00 | 0.0E+00 | 8.9E-01 | 0.0E+00 | 8.9E-01
Hanford (Richland-RL) 2.6E+02 | 2.0E+02 | 3.8E+02 | 4.1E+03 | 6.5E+02 | 4.3E+03 |-3.7E+03
Idaho National Laboratory 2.0E+02 | 5.0E+01 | 0.0E+00 | 0.0E+00 | 2.0E+02 | 5.0E+01 | 1.5E+02
SKC”hOe'r']Z CAt;%r;"c Power Laboratory - 0.0E+00 | 0.0E+00 | L4E+02 | 0.0E+00 | 1.4E+02 | 0.0E+00 | 1.4E+02
Los Alamos National Laboratory 1.2E+02 | 1.2E+01 | 0.0E+00 | 0.0E+00 | 1.2E+02 | 1.2E+01 | 1.1E+02
Oak Ridge National Laboratory 0.0E+00 | 1.4E+03 | 2.7E+02 | 2.4E+02 | 2.7E+02 | 1.7E+03 |-1.4E+03
Sandia National Laboratories - Albuquerque | 4.6E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00 | 4.6E+00 | 0.0E+00 | 4.6E+00
Savannah River Site 0.0E+00 | 0.0E+00 | 2.3E+01 | 0.0E+00 | 2.3E+01 | 0.0E+00 | 2.3E+01
TRU Waste Site Total 6.1E+02 | 2.3E+03 | 9.5E+02 | 5.5E+03 | 1.6E+03 | 7.8E+03 |-6.3E+03
Waste Material Parameters TWBIR - 2004 Density (kg/m®) | TWBIR Rev. 2 Density (kg/m°) D(III;G}rrT??)ge
Iron Base Metal/Alloys 1.7E+02 1.8E+02 -1.0E+01
Aluminum Base Metal/Alloys 2.2E+01 2.4E+01 -2.0-1.5E+00
Other Metal/Alloys 45E+01 1.4E+01 3.1E+01
Other Inorganic Material 1.7E+01 1.9E+02 -1.7E+02
Cellulosic Material 4.2E+01 5.7E+01 -1.6E+01
Rubber Material 3.0E+01 1.0E+01 2.0E+01
Plastic Material 3.5E+01 4.9E+01 -1.5E+01
Solidified Inorganic Material 5.6E+00 9.0E+00 -3.4E+00
Cement (Solidified) 0.0E+00 0.0E+00 0.0E+00
Vitrified Material 0.0E+00 0.0E+00 0.0E+00
Solidified Organic Material 2.6E+00 2.9E+00 -3.1E-01
Soil 7.0E+01 3.5E+00 6.7E+01

1  See pages 28 and 29 for discussion.
2 Some numbers represented on this table have been rounded in the TWBID Revision 2.1 (LANL 2005) database prior to reporting.
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Table B.1-18. WIPP RH-TRU Waste Profile Differences Between TWBIR - 2004 and
TWBIR Revision 2 — Inorganic Non-Metal*

Final Waste Form:

Inorganic Non-Metal

TRU Waste Site Volumes (m°)

TWBIR-| TWBIR | TWBIR-| TWBIR |TWBIR-| TWBIR
2004 Rev. 2 2004 Rev. 2 2004 Rev. 2
Site Stored Stored Projected | Projected | Total Total |Total Diff.?

Argonne National Laboratory - West 0.0E+00 | 0.0E+00 0.0E+00 2.1E+01 | 0.0E+00 | 2.1E+01 | -2.1E+01
Battelle Columbus Laboratories 1.4E+01 | 0.0E+00 8.9E-01 0.0E+00 | 1.5E+01 | 0.0E+00 | 1.5E+01
Hanford (Richland-RL) 2.8E+01 | 0.0E+00 4.3E+01 0.0E+00 | 7.1E+01 | 0.0E+00 | 7.1E+01
Idaho National Laboratory 0.0E+00 | 4.6E+01 0.0E+00 0.0E+00 | 0.0E+00 | 4.6E+01 | -4.6E+01
TRU Waste Site Total 4.3E+01 | 4.6E+01 4.4E+01 2.1E+01 | 8.6E+01 | 6.8E+01 | 1.9E+01
Waste Material Parameters TWBIR - 2004 Density (kg/m®) | TWBIR Rev. 2 Density (kg/m®) D('Izge/:sg”)‘;e
Iron Base Metal/Alloys 1.6E+02 9.0E-01 1.6E+02
Aluminum Base Metal/Alloys 2.1E+01 0.0E+00 2.1E+01
Other Metal/Alloys 4.8E+01 1.0E-01 4.8E+01
Other Inorganic Material 9.9E+02 5.6E+01 9.3E+02
Cellulosic Material 3.9E+00 6.1E+00 -2.2E+00
Rubber Material 1.8E+00 2.0E-01 1.6E+00
Plastic Material 2.4E+01 3.8E+00 2.0E+01
Solidified Inorganic Material 1.5E+01 4.0E-01 1.5E+01
Cement (Solidified) 3.1E+00 0.0E+00 3.1E+00
Vitrified Material 0.0E+00 1.9E+03 -1.9E+03
Solidified Organic Material 2.8E-01 0.0E+00 2.8E-01
Soil 7.1E+00 0.0E+00 7.1E+00

1  See pages 28 and 29 for discussion.

2 Some numbers represented on this table have been rounded in the TWBID Revision 2.1 (LANL 2005) database prior to reporting.
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Table B.1-19. WIPP RH-TRU Waste Profile Differences Between TWBIR - 2004 and
TWBIR Revision 2 — Lead/Cadmium Metal*

Final Waste Form:

Lead/Cadmium Metal

TRU Waste Site Volumes (m°)

TWBIR-| TWBIR | TWBIR- | TWBIR |TWBIR-| TWBIR
2004 Rev. 2 2004 Rev. 2 2004 Rev. 2

Site Stored Stored Projected | Projected | Total Total | Total Diff.?
Argonne National Laboratory - West 0.0E+00 | 0.0E+00 0.0E+00 6.2E+00 | 0.0E+00 | 6.2E+00 | -6.20E+00
Energy Technology Engineering Center | 0.0E+00 | 8.9E-01 0.0E+00 0.0E+00 | 0.0E+00 | 8.9E-01 | -8.90E-01
Hanford (Richland-RL) 1.2E+01 | 2.7E+00 7.1E+00 6.1E+01 | 1.9E+01 | 6.3E+01 | -4.40E+01
Idaho National Laboratory 0.0E+00 | 3.6E+00 0.0E+00 0.0E+00 | 0.0E+00 | 3.6E+00 | -3.60E+00
TRU Waste Site Total 12E+01 | 7.1E+00 | 7.1E+00 | 6.7E+01 | 1.9E+01 | 7.4E+01 | -5.5E+01

Difference

\Waste Material Parameters TWBIR - 2004 Density (kg/m®) | TWBIR Rev. 2 Density (kg/m°®) (kg/m®)?
Iron Base Metal/Alloys 5.4E+03 2.4E+01 5.4E+03
Aluminum Base Metal/Alloys 0.0E+00 2.1E+00 -2.1E+00
Other Metal/Alloys 7.4E+01 5.1E+02 -4.4E+02
Other Inorganic Material 0.0E+00 1.4E+00 -1.4E+00
Cellulosic Material 0.0E+00 5.0E-01 -5.0E-01
Rubber Material 0.0E+00 1.9E+00 -1.9E+00
Plastic Material 0.0E+00 2.8E+00 -2.8E+00
Solidified Inorganic Material 0.0E+00 0.0E+00 0.0E+00
Cement (Solidified) 0.0E+00 0.0E+00 0.0E+00
Vitrified Material 0.0E+00 0.0E+00 0.0E+00
Solidified Organic Material 0.0E+00 5.0E+00 -5.0E+00
Soil 0.0E+00 0.0E+00 0.0E+00

1  See pages 28 and 29 for discussion.

2 Some numbers represented on this table have been rounded in the TWBID Revision 2.1 (LANL 2005) database prior to reporting.
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Table B.1-20. WIPP RH-TRU Waste Profile Differences Between TWBIR - 2004 and
TWBIR Revision 2 — Soil'

Final Waste Form:

Soil

TRU Waste Site Volumes (m°)

TWBIR-| TWBIR | TWBIR- | TWBIR |TWBIR-| TWBIR
2004 Rev. 2 2004 Rev. 2 2004 Rev. 2 Total
Site Stored Stored Projected | Projected Total Total Diff.?
Oak Ridge National Laboratory 0.0E+00 | 0.0E+00 2.0E+02 0.0E+00 | 2.0E+02 | 0.0E+00 | 2.0E+02
TRU Waste Site Total 0.0E+00 | 0.0E+00 2.0E+02 0.0E+00 | 2.0E+02 | 0.0E+00 | 2.0E+02
Difference
Waste Material Parameters TWBIR - 2004 Density (kg/m°®) TWBIR Rev. 2 Density (kg/m®) (kg/m®)?
Iron Base Metal/Alloys 0.0E+00 0.0E+00 0.0E+00
Aluminum Base Metal/Alloys 0.0E+00 0.0E+00 0.0E+00
Other Metal/Alloys 0.0E+00 0.0E+00 0.0E+00
Other Inorganic Material 0.0E+00 0.0E+00 0.0E+00
Cellulosic Material 0.0E+00 0.0E+00 0.0E+00
Rubber Material 0.0E+00 0.0E+00 0.0E+00
Plastic Material 0.0E+00 0.0E+00 0.0E+00
Solidified Inorganic Material 0.0E+00 0.0E+00 0.0E+00
Cement (Solidified) 0.0E+00 0.0E+00 0.0E+00
Vitrified Material 0.0E+00 0.0E+00 0.0E+00
Solidified Organic Material 0.0E+00 0.0E+00 0.0E+00
Soil 1.3E+03 0.0E+00 1.3E+03

1  See pages 28 and 29 for discussion.

2 Some numbers represented on this table have been rounded in the TWBID Revision 2.1 (LANL 2005) database prior to reporting.
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Table B.1-21. WIPP RH-TRU Waste Profile Differences Between TWBIR - 2004 and
TWBIR Revision 2 — Solidified Inorganic Material*

Final Waste Form:

Solidified Inorganic Material

TRU Waste Site Volumes (m°®)

TWBIR-| TWBIR | TWBIR- | TWBIR |[TWBIR-| TWBIR
2004 Rev. 2 2004 Rev. 2 2004 Rev. 2
Site Stored Stored Projected | Projected Total Total |Total Diff.?
Argonne National Laboratory - West 1.6E+01 | 1.8E+00 2.3E+01 2.8E+01 | 3.9+01 | 3.0E+01 | 9.0E+00
Battelle Columbus Laboratories 1.8E+00 | 0.0E+00 0.0E+00 0.0E+00 | 1.8E+00 | 0.0E+00 | 1.8E+00
Hanford (Richland-RL) 15E+01 | 0.0E+00 1.2E+02 0.0E+00 1.3E+02 | 0.0E+00 | 1.3E+02
Hanford (River Protection-RP) 45E+03 | 0.0E+00 0.0E+00 0.0E+00 | 4.5E+03 | 0.0E+00 | 4.5E+03
Idaho National Laboratory 8.9E-01 | 6.5E+01 0.0E+00 0.0E+00 | 8.9E-01 | 6.5E+01 | -6.4E+01
Oak Ridge National Laboratory 0.0E+00 | 1.0E+03 1.9E+02 2.1E+02 | 1.9E+02 | 1.2E+03 | -1.0E+03
TRU Waste Site Total 45E+03 | 1.1E+03 3.3E+02 2.4E+02 | 4.8E+03 | 1.3E+03 | 3.6E+03
Difference
Waste Material Parameters TWBIR - 2004 Density (kg/m®) | TWBIR Rev. 2 Density (kg/m®) (kg/m®)?
Iron Base Metal/Alloys 6.8E+00 3.8E+00 3.0E+00
Aluminum Base Metal/Alloys 0.0E+00 0.0E+00 0.0E+00
Other Metal/Alloys 3.4E-02 1.0E-01 -6.6E-02
Other Inorganic Material 6.9E-01 2.7E+00 -2.0E+00
Cellulosic Material 3.5E-03 0.0E+00 3.5E-03
Rubber Material 0.0E+00 0.0E+00 0.0E+00
Plastic Material 1.6E-02 3.0E-01 -2.8E-01
Solidified Inorganic Material 9.2E+01 3.9E+02 -3.0E+02
Cement (Solidified) 2.4E+00 3.9E+02 -3.9E+02
Vitrified Material 1.8E-01 7.0E-01 -5.2E-01
Solidified Organic Material 3.1E-02 0.0E+00 3.1E-02
Sail 4.1E-03 0.0E+00 4.1E-03

1  See pages 28 and 29 for discussion.

2 Some numbers represented on this table have been rounded in the TWBID Revision 2.1 (LANL 2005) database prior to reporting.
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Table B.1-22. WIPP RH-TRU Waste Profile Differences Between TWBIR - 2004 and
TWBIR Revision 2 — Solidified Organic Material*

Final Waste Form:

Solidified Organic Material

TRU Waste Site Volumes (m®)

TWBIR-| TWBIR | TWBIR- | TWBIR |TWBIR-| TWBIR
2004 Rev. 2 2004 Rev. 2 2004 Rev. 2
Site Stored Stored Projected | Projected | Total Total | Total Diff.
Battelle Columbus Laboratories 5.3E+00 | 0.0E+00 0.0E+00 0.0E+00 | 5.3E+00 | 0.0E+00 | 5.3E+00
(E:L‘religﬁ’ Technology Engineering 41E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00 | 4.1E+00 | 0.0E+00 | 4.1E+00
Idaho National Laboratory 0.0E+00 | 3.6E+00 0.0E+00 0.0E+00 | 0.0E+00 | 3.6E+00 | -3.6E+00
TRU Waste Site Total 9.5E+00 | 3.6E+00 | 0.0E+00 | 0.0E+00 | 9.5E+00 | 3.6E+00 | 5.8E+00
Waste Material Parameters TWBIR - 2004 Density (kg/m®) TWBIR Rev. 2 Density (kg/m°) D(Ig e/:;’%‘;e
Iron Base Metal/Alloys 4.9E+01 3.0E-01 4.9E+01
Aluminum Base Metal/Alloys 0.0E+00 0.0E+00 0.0E+00
Other Metal/Alloys 0.0E+00 0.0E+00 0.0E+00
Other Inorganic Material 1.2E+01 1.2E+02 -1.1E+02
Cellulosic Material 2.0E+01 3.0E-01 2.0E+01
Rubber Material 4.2E+00 0.0E+00 4.2E+00
Plastic Material 2.0E+01 6.7E+00 1.3E+01
Solidified Inorganic Material 0.0E+00 2.1E+01 -2.1E+01
Cement (Solidified) 1.4E+02 1.3E+02 1.0E+01
Vitrified Material 0.0E+00 0.0E+00 0.0E+00
Solidified Organic Material 1.7E+02 6.1E+02 -4.4E+02
Soil 0.0E+00 2.0E-01 -2.0E-01

1  See pages 28 and 29 for discussion.
2 Some numbers represented on this table have been rounded in the TWBID Revision 2.1 (LANL 2005) database prior to reporting.
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Table B.1-23. WIPP RH-TRU Waste Profile Differences Between TWBIR - 2004 and

TWBIR Revision 2 — Uncategorized Metal*

Final Waste Form:

Uncategorized Metal

TRU Waste Site Volumes (m°)

TWBIR-| TWBIR | TWBIR- | TWBIR |TWBIR-| TWBIR
2004 Rev. 2 2004 Rev. 2 2004 Rev. 2
Site Stored Stored Projected | Projected | Total Total |Total Diff.?
IArgonne National Laboratory - West 0.0E+00 | 1.8E+01 0.0E+00 0.0E+00 | 0.0E+00 | 1.8E+01 | -1.8E+01
Battelle Columbus Laboratories 8.9E-01 | 0.0E+00 0.0E+00 0.0E+00 | 8.9E-01 | 0.0E+00 8.9E-01
Hanford (Richland-RL) 6.1E+01 | 0.0E+00 5.4E+02 1.7E+04 | 6.0E+02 | 1.7E+04 -1.6E+04
Idaho National Laboratory 2.2E+01 | 3.1E+01 0.0E+00 | 0.0E+001 | 2.2E+01 | 3.1E+01 | -9.0E+00
Los Alamos National Laboratory 0.0E+00 | 6.8E+01 0.0E+00 5.0E+01 | 0.0E+00 | 1.2E+02 | -1.2E+02
TRU Waste Site Total 8.4E+01 | 1.2E+02 5.4E+02 1.7E+04 | 6.2E+02 | 1.8E+04 | -1.7E+04
Difference
Waste Material Parameters TWBIR - 2004 Density (kg/m°) TWBIR Rev. 2 Density (kg/m°) (kg/m®)?
Iron Base Metal/Alloys 3.6E+01 7.5E+01 -3.9E+01
Aluminum Base Metal/Alloys 4.5E-03 4.0E-01 -4.0E-01
Other Metal/Alloys 5.6E+02 3.8E+02 1.8E+02
Other Inorganic Material 4.3E-01 1.5E+01 -1.5E+01
Cellulosic Material 7.4E-01 8.0E-01 -6.0E-02
Rubber Material 5.1E-01 0.0E+00 5.1E-01
Plastic Material 7.8E-01 5.0E-01 2.8E-01
Solidified Inorganic Material 3.1E-02 0.0E+00 3.1E-02
Cement (Solidified) 0.0E+00 0.0E+00 0.0E+00
Vitrified Material 0.0E+00 0.0E+00 0.0E+00
Solidified Organic Material 0.0E+00 0.0E+00 0.0E+00
Soil 6.1E-01 0.0E+00 6.1E-01

1  See pages 28 and 29 for discussion.

2 Some numbers represented on this table have been rounded in the TWBID Revision 2.1 (LANL 2005) database prior to reporting.
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The increased volume (1.4E+04 m®) of heterogeneous debris from INL was due to the
anticipated start-up of the Advanced Mixed Waste Treatment Facility (AMWTF) and the
inclusion of INL pre-1970 waste streams. For the AMWTF, INL combined many waste streams
into one new waste stream called IN-BN-510. The final waste form of this waste stream is
heterogeneous debris. At the time of the PABC, it was assumed this waste stream would be
compacted so that an average of four 55-gallon drums will fit into one 100-gallon drum. A large
volume (6.9E+03 m®) of heterogeneous debris waste from SRS originates from the “FB” and
“HB” process lines (CCP 2003a, 2003b, 2003c, and 2003d). The LANL waste streams that
contribute to the increased heterogeneous debris waste volume (3.5E+03 m®) originate primarily
from waste generated during facility and equipment operations and maintenance. RFETS added
heterogeneous debris waste (2.2E+03 m®) consisting of construction rubble, blacktop, concrete,
dirt, and sand due primarily to decontamination and decommissioning operations. The
remaining sites listed in Table B.1-7 with positive overall changes contributed additional
volumes of less than 5.0E+02 m® each. The emplaced volume for heterogeneous debris was
5.7E+02 m?® as of the inventory date. The sites that subtracted significant heterogeneous debris
volumes are Hanford RL, with a decrease of 4.0E+03 m®, and Oak Ridge National Laboratory
(ORNL), with a decrease of 1.1E+03 m®.

The overall increase in volume for solidified inorganic material is 3.4E+04 m®. Some sites
added volume and some removed volume (see Table B.1-12). The sites that added solidified
inorganic material volume are INL (3.4E+04 m®) and Hanford RP (3.9E+03 m®). The increased
volume of solidified inorganic material from INL is due primarily to solidified sludges from
treatment plants and other processes, such as ion exchange and the addition of the pre-1970
waste streams. The increased volume of solidified inorganic material from Hanford RP is due to
the inclusion of tank sludges to the inventory. The sites that removed significant solidified
inorganics volume are LANL (2.2E+03 m®) and SRS (1.4E+03 m®). The emplaced volume for
this solidified inorganic material was 3.3E+03 m® as of the inventory date, September 30, 2002.

The overall increase in volume for solidified organic material is 4.3E+03 m®. INL added
significant solidified organic material volume, with 3.9E+03 m® (see Table B.1-13). This
increased volume is primarily due to the inclusion of the pre-1970 waste streams. There was no
emplaced volume for solidified organic material as of the inventory date, September 30, 2002.

The overall increase in volume for inorganic non-metal is 7.7E+03 m®. The site that added
significant inorganic non-metal volume is INL, with 8.0E+03 m® (see Table B.1-8). The
emplaced volume for inorganic non-metal was 9.7E+02 m* as of the inventory date,
September 30, 2002.

The overall increase in volume for filter material is 1.3E+03 m®. The site adding significant
filter material volume is LLNL, with 5.9E+02 m® (see Table B.1-5). The emplaced volume for
filter material was 3.4E+02 m® as of the inventory date, September 30, 2002.

The overall decrease in volume for salt waste is 1.4E+01 m®. RFETS removed significant salt
waste volume, with 3.1E+02 m® (see Table B.1-10) from the site. The emplaced volume for salt
waste was 1.5E+03 m® as of the inventory date, September 30, 2002.
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The overall decrease in volume for uncategorized metal is 2.7E+04 m®. The sites that removed
significant uncategorized metal volume were Hanford RL with 1.6E+04 m®, LANL with
5.6E+03 m®, and INL with 5.9E+03 m® (see Table B.1-14). The emplaced volume for
uncategorized metal was 3.6E+02 m® as of the inventory date, September 30, 2002.

The overall decrease in volume for combustible material is 4.2E+03 m®. The sites that removed
significant volume were Hanford RL with 1.6E+03 m® and INL with 3.3E+03 m* (see Table
B.1-4). The emplaced volume for combustible material was 6.1E+02 m® as of the inventory
date, September 30, 2002.

B-1.5 Analysis of RH-TRU Waste Volume Differences by Site

Table B.1-2 compares the stored, projected, and anticipated RH-TRU waste volumes between
the TWBIR - 2004 and TWBIR Revision 2 (DOE 1995) inventories by site and gives the total
RH-TRU waste volumes.

The total difference in stored RH-TRU waste at the sites is 1.7E+03 m®, or about a 47 percent
increase from the TWBIR Revision 2 (DOE 1995) inventory. The bulk of this additional stored
volume came from Hanford RP (4.5E+03 m?), Knolls Atomic Power Laboratory (KAPL)
(1.4E+02 m®), and Argonne National Laboratory-East (ANL-E) (1.2E+02 m®). As with CH-
TRU waste, the sites adjusted their existing inventory data for RH-TRU waste volumes based on
new information [since the TWBIR Revision 2 (DOE 1995) inventory] about the waste and/or
increased accessibility to the waste. The Hanford RP waste was recently added to the inventory.
Argonne National Laboratory - East, (ANL-E), BAPL, and Sandia National Laboratories (SNL)
have added small volumes of stored RH-TRU waste to the inventory that were not previously
reported. ORNL transferred all RH-TRU waste stored volume to projected waste volume
because they plan to process the waste using segregation, compaction, size reduction, and
evaporative drying for sludge (see Appendix C).

The total projected RH-TRU waste volume has decreased by 2.2E+04 m®, or about a 92 percent
decrease from the TWBIR Revision 2 (DOE 1995) inventory. The largest decrease in projected
RH-TRU waste volume is 2.1E+04 m?® reported by Hanford RL. This change is based on the site
gaining better knowledge of the waste streams and thus managing the waste differently.

The anticipated RH-TRU waste is simply the sum of the stored and projected wastes. It follows
that the overall change is a decrease of 2.0E+04 m®, or a 74 percent decrease for the anticipated
volumes. There was no emplaced waste volume as of the inventory date, September 30, 2002.

B-1.6 RH-TRU Waste Volumes by Final Waste Form by Site

Five of the nine RH-TRU waste final waste form total volumes increased (filter material,
inorganic non-metal, soil, solidified inorganic material , and solidified organic material). Of
these, the solidified inorganic material volume had the largest increase of 3.6E+03 m®. The filter
material, soil, and solidified organic material increased by 2.0E+02 m>or less.

Four of the nine RH-TRU final waste form total volumes decreased (heterogeneous debris,
combustible material, lead/cadmium metal, and uncategorized metal). These decreases ranged
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from 6.6E+01 m® or less for combustible material and lead/cadmium metal to 1.7E+04 m? for
uncategorized metal.

The overall increase in volume for RH-TRU waste solidified inorganic material is 3.6E+03 m°.
Some sites added volume and some removed volume (see Table B.1-21). The sites that added
significant volume were Hanford RP (4.5E+03 m®) and Hanford RL (1.3E+02m?®). The site that
decreased significantly in volume was ORNL (1.0E+03 m°).

The overall decrease in volume for RH-TRU waste uncategorized metal is 1.7E+04 m*. The site
that removed significant uncategorized metal volume is Hanford RL with 1.6E+04 m* (see Table
B.1-23). The decreased volume from Hanford RL is primarily due to reassignment of the waste
to more appropriate final waste forms based on new characterization information.

B-2.0 WASTE MATERIAL PARAMETERS AND CONTAINER MATERIALS
ESTIMATES

Tables B.1-24 and B.1-25 compare WMP densities for the WIPP roll-ups from the TWBIR
Revision 2 (DOE 1995) with the TWBIR - 2004 WMP densities from TWBID Revision 2.1
(LANL 2005) for CH-TRU and RH-TRU waste, respectively. These tables also show, in the last
column, the difference between TWBIR Revision 2 WMP densities from the TWBIR - 2004
WMP densities. These tables, unlike Tables B.1-4 through B.1-23, contain the rolled-up values
for the container (also referred to as packaging) materials. One of the container materials given
in Table B.1-25 is “Steel Plug.” “N/A,” indicating “not applicable,” has been entered for the
TWBIR - 2004 container material value and the difference value. The steel plugs are added by
WIPP Waste Handling Operations (WHO) at the WIPP facility and are addressed in Section 3.5
of the report.

A detailed comparison of the TWBIR - 2004 and TWBIR Revision 2 (DOE 1995) volume
estimates is provided in Section B-1.0. However, because volume is a factor in the comparison
of TWBIR - 2004 and TWBIR Revision 2 (DOE 1995) WMP densities, it is also considered
here.

The TWBIR - 2004 and TWBIR Revision 2 (DOE 1995) information in Tables B.1-4 through
B.1-25 was analyzed for differences in volume and WMP densities, as applicable. The volume
estimates for each final waste form for CH-TRU waste (Table B.1-4 through Table B.1-14) and
the volume estimates for each final waste form for RH-TRU waste (from Table B.1-15 through
Table B.1-23) are discussed in Section B.1.0. The WMP estimates for each final waste form and
for the WIPP roll-up (Table B.1-24 and Table B.1-25) are discussed here. Finally, the
differences in the waste container material densities are addressed.

The iron-based metal/alloys, cellulosic, rubber, and plastic (CPR) materials, and cement
(solidified) WMPs impact gas generation within the WIPP. The EPA Compliance Certification
Decision (EPA 1998) therefore sets limits for these WMPs. The collective limit for CPR
materials in the WIPP is dependent upon emplaced inventory. The limits are discussed in CRA-
2004 (DOE 2004), Chapter 4, Table 4-11. Because of the maximum limit on the CPR materials,
particular attention is paid to the increases in these WMPs. The total CPR materials density for
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the TWBIR Revision 2 (DOE 1995) inventory was 98 kg/m® (see Table B.1-24) and the TWBIR
- 2004 total is 116 kg/m® (see Table B.1-24). It is therefore important to understand the basis of
these increases. These are discussed in Section B.2.1 for CH-TRU waste and in Section B.2.2
for RH-TRU waste.

The repository limit for the ferrous metals is 2.0E+07 (20 million) kg, and 2.0E+03 (2 thousand)
kg for nonferrous metals. According to the Contact Handled Transuranic Waste Acceptance
Criteria for the Waste Isolation Pilot Plant (DOE 2004), these minimum limits are met in the
total repository inventory by the metals that constitute the payload containers. Container
materials are discussed in Sections B.2.3 and B.2.4.

B-2.1 Analysis of CH-TRU Waste Material Parameter Differences

Analysis of the twelve WMPs in the TWBIR Revision 2 (DOE 1995) and TWBIR - 2004 for
CH-TRU waste shows that seven of the WMP densities increased, and five of them decreased in
density (see Table B.1-24). Decreases were noted in iron-based metal/alloys, aluminum-based
metal/alloys, other metal/alloys, cement (solidified), and vitrified material. The densities of the
other inorganic materials, CPR materials, solidified inorganic material, soils, and solidified
organic material all increased.

Of particular interest are the increases in the densities of CPR materials of 6.0 kg/m® for
cellulosic material, 9.0 kg/m® for plastic material, and 3.0 kg/m* for rubber material. An analysis
of the CPR materials for CH TRU waste in the roll-ups by final waste form (Tables B.1-4
through B.1-14) show that there are increases in the densities of CPR materials for soil (15 kg/m?
cellulose), solidified organics (110 kg/m?® plastic) and heterogeneous debris (34, 13, and 11
kg/m?, cellulose, plastic and rubber, respectively). In addition, the density of plastic material
increased by 10.0 kg/m® for filter material. Finally, the density of cellulosic material increased
by 81 kg/m? and the density of plastic material increased by 17 kg/m? for graphite. There are
other increases in the densities of the CPR materials, but these increases are all less than 10
kg/m?®, and will not be specifically addressed here.

Heterogeneous debris had the largest increases in the CPR materials densities. The primary
cause of these increases is the combined waste stream at the INL, IN-BN-510, Supercompacted
Debris Waste. The densities for the CPR materials WMPs are 303, 205, and 80 kg/m®,
respectively, for this waste stream (LANL 2005). The densities of CPR materials are high
because of the nature of the treatment of this waste stream, and because INL combined
approximately 200 heterogeneous debris waste streams to produce this single waste stream (see
the waste stream crosswalk in Appendix C). The INL is treating the waste at the AMWTF and
has the capability of supercompacting 55-gallon drums containing CH-TRU waste. The
compacted drums are then placed in one 100-gallon drum for shipment to the WIPP.

Solidified organic and graphite final waste forms had the next largest increases in cellulosic and

plastic material densities. The largest contributors to solidified organic disposition are INL and
RFETS. The only contributions to graphite came from RFETS in the TWBIR - 2004.
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Table B.1-24. Differences in Waste Material Parameter Densities (kg/m®) for CH-TRU
Waste Between TWBIR - 2004 and TWBIR Revision 2

TWBIR - 2004 TWBIR Rev. 2 Difference
Waste Material Parameters (kg/m®) (kg/m®) (kg/m?)?
Iron-Based Metal/Alloys 1.1E+02 1.7E+02 -6.0E+01
Aluminum-Based Metal/Alloys 1.4E+01 1.8E+01 -4.0E+00
Other Metal/Alloys 3.2E+01 6.7E+01 -3.5E+01
Other Inorganic Material 4.0E+01 3.1E+01 9.0E+00
Cellulosic Material 6.0E+01 5.4E+01 6.0E+00
Rubber Material 1.3E+01 1.0E+01 3.0E+00
Plastic Material 4.3E+01 3.4E+01 9.0E+00
Solidified Inorganic Material 1.1E+02 5.4E+01 5.6E+01
Cement (Solidified) 3.9E+01 5.0E+01 -1.1E+01
Vitrified 5.8E+00 5.5E+01 -4 9E+01
Solidified Organic Material 3.3E+01 5.6E+00 2.7E+01
Soil 1.1E+02 4.4E+01 6.6E+01
Container Materials
Steel 1.7E+02 1.4E+02 2.9E+01
Plastic 1.7E+01 2.6E+01 -9.0E+00
Lead 1.3E-02 N/A N/A

1  See pages 29 and 30 for discussion.
2 Some numbers represented on this table have been rounded in the TWBID Revision 2.1 (LANL 2005)
database prior to reporting.

B-2.2 Analysis of RH-TRU Waste Material Parameter Differences

Analysis of the 12 WMPs in the TWBIR Revision 2 (DOE 1995) and TWBIR - 2004 RH-TRU
waste show that 9 of 12 WMPs decreased in density (see Table B.1-25). Decreases were noted
in the iron-based metal/alloys, aluminum-based metal/alloys, other metal/alloys, other inorganic
materials, cellulosic and plastic materials, cement (solidified), vitrified, and solidified organic
material. The densities of the rubber material, solidified inorganic material, and soil increased.

Although the densities of RH-TRU waste cellulosic and plastic materials decreased overall
(Table B.1-25), an analysis of the CPR materials in the roll-ups by final waste form (Tables B.1-
15 through B.1-23) show that there are increases in the densities of cellulosic and plastic
materials in some of the final waste forms. The densities of cellulosic material increased in the
filter material and solidified organic material (by 73 and 20 kg/m?, respectively). There is an
increase in the rubber material for filter material (19 kg/m®).

Appendix B 31



DOE/TRU-2006-3344

Table B.1-25. Difference on Waste Material Parameter Densities (kg/m®) for RH-TRU
Waste Between TWBIR - 2004 and TWBIR Revision 2*

TWBIR -2004 | TWBIR Rev. 2 Difference
Waste Material Parameters (kg/m®) (kg/m®) (kg/m®)?
Iron-Base Metal/Alloys 5.9E+01 1.0E+02 -4.1E+01
Aluminum-Based Metal/Alloys 5.0E+00 7.1E+00 -2.1E+00
Other Metal/Alloys 5.7E+01 2.5E+02 -1.9E+02
Other Inorganic Material 1.6E+01 6.4E+01 -4.8E+01
Cellulosic Material 9.3E+00 1.7E+01 -7.7E+00
Rubber Material 6.7E+00 3.3E+00 3.4E+00
Plastic Material 8.0E+00 1.5E+01 -7.0E+00
Solidified Inorganic Material 6.2E+01 2.2E+01 4.0E+01
Cement (Solidified) 1.9E+00 1.9E+01 -1.7E+01
Vitrified 1.2E-01 4.7E+00 -4.6E+00
Solidified Organic Material 8.3E-01 9.3E-01 -1.0E+01
Soil 5.0E+01 1.0E+00 49E+01
Container Materials
Steel 5.4E+02 4.5E+02 9.0E+01
Plastic 3.1E+00 3.1E+00 -4.8E-02
Lead 4.2E+02 4.7E+02 -5.0E+01
Steel Plug N/A 2.1E+03 N/A

1 See pages 31 and 32 for discussion.
Some numbers represented on this table have been rounded in the TWBID Revision 2.1 (LANL 2005) database prior to
reporting.

N

Finally, the density of plastic increased in the combustible material, inorganic non-metal, and
solidified organic material (by 85, 20, and 13 kg/m®, respectively). The remaining increases in
the densities of the CPR materials are less than 10 kg/m* each.

B-2.3 Analysis of CH-TRU Waste Container Materials

The container materials for CH-TRU waste are steel, plastic, and lead. Table B.1-24 indicates
that the density of steel increased from 140 kg/m? to 170 kg/m?, and the density of plastic
decreased from 26 kg/m® to 17 kg/m°.

Two significant changes in the inventory contributed to the increase in the density of steel
container materials. First, a review of the TWBIR Revision 2 database (DOE 1995) reveals that
the sites did not intend to use pipe over-pack components (POCs) at that time, and hence none
were reported in the database. The supporting database for the TWBIR - 2004, the TWBID
Revision 2.1 (LANL 2005), indicates that LANL, RFETS, and Hanford RL will use the POCs.
In fact, RFETS has shipped waste from seven waste streams using POCs, and these are now
emplaced in the WIPP. The difference in the density of steel between the 55-gallon drum (131
kg/m? [see Table 27 of the main body of this report]) and the RH-TRU waste container POCs
(525 kg/m?, as reported by RFETS) is approximately 394 kg/m®. There are currently 56 waste
streams for which the sites have indicated POCs will be used. These are shown below in Table
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B.1-26, along with seven waste streams that were emplaced in the WIPP as of the inventory date,
September 30, 2002.

Second, the INL super-compacted debris waste stream (IN-BN-510) will have an average of four
compacted 55-gallon drums in each 100-gallon drum. The steel comprising the 55-gallon drums
falls into the iron-based metal/alloys WMP and the steel comprising the 100-gallon drums is
steel container material for this waste stream. The typical value for a 55-gallon drum is 131
kg/m?, and the typical value for a 100-gallon drum is 114 kg/m?, as provided in Section 3.2.2
(see Table 27 of the main body of this report). The container/packaging materials for this waste
stream are discussed in Appendix D, Section 3.3.1.

B-2.4 Analysis of RH-TRU Waste Container Materials

The RH-TRU waste container materials are steel, plastic, lead, and steel plug. The steel waste
container material increased by 90 kg/m®. The plastic and lead waste container materials
decreased (by approximately less than 1 and 50 kg/m®, respectively). The steel plug is actually
supplied by the Waste Handling Operations group at the WIPP and is not reported by the sites in
the current inventory, as it is not part of the shipped package. The density for the steel plug was,
however, reported in the TWBIR Revision 2 (DOE 1995) inventory.

Table B.1-26. Waste Streams Shipped and to be Shipped in POCs to the WIPP

Site Waste Stream Site Waste Stream Site Waste Stream
LANL LA-0S-00-01 RFETS RF-MTO0532E RFETS RF-TT391P
RFETS RF-MT0090 RFETS RF-MT0532F RFETS RF-TT391P
RFETS RF-MT0091 RFETS RF-MT0541 RFETS RF-TT392P
RFETS RF-MT0092 RFETS RF-MTOH61 RFETS RF-TT393R
RFETS RF-MT0093 RFETS RF-MT3011 RFETS RF-TT394P
RFETS RF-MT0097 RFETS RF-MT420P RFETS RF-TT395P
RFETS RF-MT0290 RFETS RF-MT532A RFETS RF-TT398P
RFETS RF-MT-0292 RFETS RF-MT532B RFETS RF-TT398R
RFETS RF-MT0299 RFETS RF-MT532C RFETS RF-TT411R
RFETS RF-MT0320 RFETS RF-MT532D RFETS RF-TT429R
RFETS RF-MT0371 RFETS RF-TT0300 RFETS RF-TT433x
RFETS RF-MT0373 RFETS RF-TT0310 RFETS RF-TT436R
RFETS RF-MTO0377 RFETS RF-TT0312 RFETS RF-TT454x
RFETS RF-MT0419 RFETS RF-TT0340 Hanford RL RL-W756
RFETS RF-MT0423 RFETS RF-TT0368 WIPP WP-RF003.01
RFETS RF-MT0444 RFETS RF-TT0370 WIPP WP-RF005.01
RFETS RF-MTO0523A RFETS RF-TT0440 WIPP WP-RF005.02
RFETS RF-MT0523B RFETS RF-TT0442 WIPP WP-RF006.01
RFETS RF-MT0523C RFETS RF-TT0601 WIPP WP-RF008.01
RFETS RF-MT0523D RFETS RF-TT310P WIPP WP-RF009.01
RFETS RF-MTO0523E RFETS RF-TT390P WIPP WP-RF118.01
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B-3.0 RADIONUCLIDE ESTIMATES

A comparison of Table 3-1 from TWBIR Revision 3 (DOE 1996) (WIPP Disposal Radionuclide
Inventory for the CCA) to the data reported in Section 3.3.3, Table 37 of the main body of this
report (WIPP Disposal Radionuclide Inventory for the CRA) is contained in Table B.1-27 for
CH-TRU waste and Table B.1-28 for RH-TRU waste. The radionuclide values from TWBIR
Revision 3 were decayed through 1995 as the base year and have not been further decayed, but
are reported as they were in Revision 3. The values for short-lived radionuclides would have
decreased over the six-year interval if no change in the inventory occurred since the CCA. The
values from TWBID Revision 2.1 (LANL 2005) are decayed through 2001 (December 31, 2001)
as the base year. A review of the results for CH-TRU waste indicates that the overall activity for
all radionuclides has decreased by nearly 25 percent. Four of the radionuclides with the five
highest activity concentrations decreased in activity between 15 and 55 percent, while 2**Am
increased in activity by 9.1 percent. The results for RH-TRU waste are not as consistent, with
substantial variations in individual radionuclide activity, and an overall increase in activity of
about 60 percent. Based on total curies, the five most abundant CH-TRU waste isotopes in the
TWBIR Revision 3, **Am, ?®pu, #%pu, #*°Pu, and ?*'Pu, are the most abundant in the TWBIR -
2004 (see bottom of Table B.1-27). For RH-TRU waste, the five most abundant isotopes in the
TWBIR Revision 3, *¥"™Ba, *'Cs, ?**Pu, *Sr, and Y, are still the most abundant in the TWBIR
- 2004 report (see bottom of Table B.1-28).
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Table B.1-27. WIPP Disposal Radionuclide Inventory Comparison, 1995 to 2001, CH TRU

Waste

CH-TRU Waste | CH-TRU Waste
Curies, Decayed | Curies, Decayed Percent
Radionuclide through 2001 through 1995 Delta (Ci) Change
BAC 1.4E+00 2.9E+00 -1.5E+00 -5.3E+01
Z2IAC 3.6E-01 6.1E-01 -2.5E-01 -4.0E+01
BN C 1.8E+00 7.5E-01 1.0E+00 1.4E+02
1M9mAg 1.3E-04 1.6E+01 -1.6E+01 -1.0E+02
Ag 3.1E-11 7.1E-09 -7.0E-09 -1.0E+02
H1omAg 2.4E-09 5.3E-07 -5.3E-07 -1.0E+02
Am! 4.8E+05 4.4E+05 4,0E+04 9.1E+00
#2Am 4.7E-02 1.8E+00 -1.7E+00 -9.7E+01
22 Am 4.8E-02 1.8E+00 -1.7E+00 -9.7E+01
#SAm 7.8E+01 3.3E+01 4,5E+01 1.4E+02
#SAm 9.4E-11 1.3E-09 -1.2E-09 -9.3E+01
2Tt 1.4E+00 2.9E+00 -1.5E+00 -5.3E+01
3’mBa 6.9E+03 7.6E+03 -7.0E+02 -9.2E+00
210 1.9E+00 2.6E+00 -7.0E-01 -2.7E+01
21 3.6E-01 6.1E-01 -2.5E-01 -4.1E+01
22 2.8E+00 2.7E+01 -2.4E+01 -9.0E+01
23 1.4E+00 2.9E+00 -1.5E+00 -5.3E+01
24pj 4.6E+00 1.2E+01 -7.4E+00 -6.1E+01
29K 6.5E-06 9.2E-05 -8.5E-05 -9.3E+01
20K 2.6E-12 4.4E-11 -4.1E-11 -9.4E+01
“c 1.2E+00 1.1E+01 -9.8E+00 -8.9E+01
%cd 1.3E-04 1.6E+01 -1.6E+01 -1.0E+02
1B8mcd NR 1.8E-06 0.0E+00 0.0E+00
“ce NR" NR" 0.0E+00 0.0E+00
Mice 3.6E-04 6.3E-02 -6.2E-02 -9.9E+01
St 5.8E-02 6.4E-02 -6.0E-03 -9.4E+00
20t 1.7E-01 3.3E-01 -1.6E-01 -4.8E+01
Blot 2.6E-04 3.8E-03 -3.5E-03 -9.3E+01
22t 1.7E-01 2.4E+00 -2.3E+00 -9.3E+01
*2Cm 3.9E-02 1.1E+00 -1.1E+00 -9.7E+01
*2Cm 4.0E-01 2.7E+00 -2.3E+00 -8.5E+01
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Table B.1-27. WIPP Disposal Radionuclide Inventory Comparison, 1995 to
2001, CH TRU Waste — Continued

CH-TRU Waste | CH-TRU Waste
Curies, Decayed | Curies, Decayed
Radionuclide through 2001 through 1995 Delta (Ci) Percent Change

#Ccm 6.2E+03 3.2E+04 -2.5E+04 -8.0E+01
*Cm 6.0E-03 1.2E-02 -6.0E-03 -5.0E+01
#°Cm 1.1E+00 1.0E-01 1.0E+00 1.0E+03
Cm 2.0E-10 3.2E-09 -3.0E-09 -9.4E+01
*5Cm 6.5E-02 9.0E-02 -2.5E-02 -2.8E+01
20cm 4.7E-11 NR” 0.0E+00 0.0E+00
*Co NR” 3.1E-13 0.0E+00 0.0E+00
®Co 9.8E-01 6.5E+01 -6.4E+01 -9.8E+01
R NR” NR” 0.0E+00 0.0E+00
Bics 2.0E-02 1.3E-02 7.0E-03 5.4E+01
%5Cs NR” 5.0E-04 0.0E+00 0.0E+00
BCs 7.4E+03 8.1E+03 -7.0E+02 -8.6E+00
e NR” 4.2E-11 0.0E+00 0.0E+00
OEY NR” 3.5E-05 0.0E+00 0.0E+00
= 1.9E+00 1.3E+00 6.0E-01 4.6E+01
BEY 1.6E+00 1.2E+00 4,0E-01 3.3E+01
Sy 4,9E-02 9.5E-01 0.0E+00 0.0E+00
>Fe NR” 1.9E-05 0.0E+00 0.0E+00
Fe NR” 2.6E-07 0.0E+00 0.0E+00
Z2Ipy 1.4E+00 2.9E+00 -1.5E+00 -5.3E+01
223y 4,9E-03 8.4E-03 -3.5E-03 -4.1E+01
2Gd 4.3E-14 NR" 0.0E+00 0.0E+00

°H 2.2E+02 8.7E-01 2.2E+02 2.5E+04

129) 5.1E-04 7.1E-07 5.1E-04 7.2E+04
BKr 4.6E-01 2.0E-01 2.6E-01 1.3E+02
*Mn NR” 8.5E-04 0.0E+00 0.0E+00
“Na 3.9E-07 NR” 0.0E+00 0.0E+00
%MNb NR” NR” 0.0E+00 0.0E+00
®Nb NR” 2.5E-09 0.0E+00 0.0E+00
%MNp NR” 8.5E-12 0.0E+00 0.0E+00
*Nij 7.6E-02 7.5E-03 6.9E-02 9.2E+02
3N 3.7E+00 9.2E-01 2.8E+00 3.0E+02
“Np 6.2E+00 5.6E+01 -5.0E+01 -8.9E+01
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Table B.1-27. WIPP Disposal Radionuclide Inventory Comparison, 1995 to
2001, CH TRU Waste — Continued

CH-TRU Waste | CH-TRU Waste
Curies, Decayed | Curies, Decayed
Radionuclide through 2001 through 1995 Delta (Ci) Percent Change
“Np 2.4E-04 8.8E-03 -8.5E-03 -9.7E+01
*Np 7.7E+01 3.3E+01 4.4E+01 1.4E+02
240MNjp 1.3E-06 1.5E-06 -2.0E-07 -1.3E+01
Slpg 8.7E-01 4.5E-01 4.2E-01 9.2E+01
23pg 6.2E+00 5.6E+01 -5.0E+01 -8.9E+01
24pg 8.0E-02 5.1E-02 2.9E-02 5.7E+01
234mpg 6.1E+01 4.0E+01 2.2E+01 5.4E+01
209pp 1.4E+00 2.9E+00 -1.5E+00 -5.3E+01
210pp 1.9E+00 2.6E+00 -7.0E-01 -2.7E+01
2pp 3.6E-01 6.1E-01 -2.5E-01 -4.1E+01
*12pp 2.8E+00 2.7E+01 -2.4E+01 -9.0E+01
2lipp 4.6E+00 1.2E+01 -7.4E+00 -6.1E+01
107pq NR” 7.4E-05 0.0E+00 0.0E+00
“pm 1.8E+00 7.9E+00 -6.1E+00 -7.8E+01
210pg 1.9E+00 2.6E+00 -7.0E-01 -2.6E+01
2pg 1.1E-03 1.7E-03 -6.0E-04 -3.6E+01
2pg 1.8E+00 1.7E+01 -1.5E+01 -9.0E+01
*Bpg 1.3E+00 2.8E+00 -1.5E+00 -5.3E+01
2pg 4.6E+00 1.2E+01 -7.4E+00 -6.3E+01
2Bpg 3.6E-01 6.1E-01 -2.5E-01 -4.1E+01
216pg 2.8E+00 2.7E+01 -2.4E+01 -9.0E+01
8pg 4.5E+00 1.2E+01 -7.5E+00 -6.3E+01
1ipy 3.5E-04 6.2E-02 -6.1E-02 -9.9E+01
25py 3.3E-03 1.0E-02 -6.7E-03 -6.8E+01
238y’ 1.5E+06 2.6E+06 -1.2E+06 -4.2E+01
29py? 5.8E+05 7.9E+05 -2.1E+05 -2.6E+01
240yt 9.4E+04 2.1E+05 -1.2E+05 -5.5E+01
24lpyt 2.0E+06 2.3E+06 -3.0E+05 -1.3E+01
42py 1.2E+01 1.2E+03 -1.2E+03 -9.9E+01
*3py 2.0E-10 3.2E-09 -3.0E-09 -9.4E+01
24py 1.2E-06 1.5E-06 -2.6E-07 -2.0E+01
*2Ra 3.6E-01 6.1E-01 -2.5E-01 -4.1E+01
*Ra 2.8E+00 2.7E+01 -2.4E+01 -9.0E+01
*»Ra 1.4E+00 2.9E+00 -1.5E+00 -5.3E+01
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Table B.1-27. WIPP Disposal Radionuclide Inventory Comparison, 1995 to
2001, CH TRU Waste — Continued

CH-TRU Waste | CH-TRU Waste
Curies, Decayed | Curies, Decayed
Radionuclide through 2001 through 1995 Delta (Ci) Percent Change
*Ra 4.6E+00 1.2E+01 -7.4E+00 -6.2E+01
*8Ra 2.1E+00 7.5E-01 1.4E+00 1.8E+02
1%5Rh 1.4E-04 2.9E-02 -2.9E-02 -1.0E+02
Rn 3.6E-01 6.1E-01 -2.5E-01 -4.1E+01
*2Rn 2.8E+00 2.7E+01 -2.4E+01 -9.0E+01
22Rn 4.6E+00 1.2E+01 -7.4E+00 -6.2E+01
105Ru 1.5E-04 2.9E-02 -2.9E-02 -1.0E+02
1255h 3.6E-03 1.2E-01 -1.2E-01 -9.7E+01
) NR” 1.4E-04 0.0E+00 0.0E+00
126mgpy NR” 9.7E-04 0.0E+00 0.0E+00
*Se 1.3E-04 4.4E-04 -3.0E-04 -7.0E+01
7Sm 3.5E-10 NR" 0.0E+00 0.0E+00
Blgm 5.7E+01 1.5E+00 5.5E+01 3.8E+03
19mgpy NR” 4.1E-06 0.0E+00 0.0E+00
12imgpy NR” 2.7E-02 0.0E+00 0.0E+00
1265 NR” 9.7E-04 0.0E+00 0.0E+00
gy 5.6E+04 6.9E+03 4.9E+04 7.2E+02
182T3 NR” NR” 0.0E+00 0.0E+00
T¢ 1.5E+02 2.5E+01 1.2E+02 4.8E+02
1237Te 4.8E-05 NR” 0.0E+00 0.0E+00
123mTe 3.6E-19 NR” 0.0E+00 0.0E+00
125mTe 8.7E-04 3.0E-02 -2.9E-02 -9.7E+01
121Te NR” 1.3E-07 0.0E+00 0.0E+00
12imTe NR” 1.3E-07 0.0E+00 0.0E+00
221Th 3.5E-01 6.0E-01 -2.5E-01 -4.1E+01
228Th 2.9E+00 2.7E+01 -2.4E+01 -8.9E+01
29Th 1.4E+00 2.9E+00 -1.5E+00 -5.3E+01
20Th 9.5E-02 8.1E-02 1.5E-02 1.8E+01
3ITh 2.9E+00 1.3E+01 -9.9E+00 -7.7E+01
22Th 2.5E+00 9.1E-01 1.6E+00 1.7E+02
24Th 6.1E+01 4.0E+01 2.2E+01 5.5E+01
2077 3.6E-01 6.1E-01 -2.5E-01 -4.1E+01
208T| 1.0E+00 9.7E+00 -8.7E+00 -9.0E+01
2097 3.0E-02 6.2E-02 -3.2E-02 -5.2E+01
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Table B.1-27. WIPP Disposal Radionuclide Inventory Comparison, 1995 to
2001, CH TRU Waste — Continued

CH-TRU Waste | CH-TRU Waste
Curies, Decayed | Curies, Decayed
Radionuclide through 2001 through 1995 Delta (Ci) Percent Change

22y 1.3E+00 2.6E+01 -2.5E+01 -9.5E+01
) 1.1E+03 1.8E+03 -7.0E+02 -3.9E+01
24y 2.0E+02 4.7E+02 -2.7E+02 -5.8E+01
25y 3.9E+00 1.3E+01 -9.1+00 -7.0E+01
25y 1.5E+00 3.3E-01 1.1E+00 3.4E+02
=1y 2.1E+01 5.7E+01 -3.6E+01 -6.4E+01
28y 7.9E+01 4.0E+01 3.9E+01 1.0E+02
240y 1.2E-06 1.5E-06 -3.0E-07 -2.0E+01
Oy 5.6E+04 6.9E+03 4.9E+04 7.2E+02
Sty NR” NR” 0.00E+00 0.0E+00
%Zn 1.7E-10 NR” 0.00E+00 0.0E+00
4 1.1E-03 5.6E-03 -4.5E-03 -8.0E+01
4 NR” 1.2E-09 0.00E+00 0.0E+00
Total: 4.7E+06 6.4E+06 -1.6E+06 -2.5E+01

*NR = Not Reported.

! Most abundant CH radionuclides are **Am, *'Pu, #**pu, **pu, #*%Pu, ***Pu with 97 percent of the

activity (4.6E+06 Ci).

Source: TWBID Revision 2.1 (LANL 2005) Data Version D.4.16.
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Table B.1-28. WIPP Disposal Radionuclide Inventory Comparison, 1995 to 2001, RH TRU

Waste’
RH-TRU Waste Curies, | RH-TRU Waste Percent
Radionuclide Decayed through 2001 Curies, 1995 Delta (Ci) Change
BAC 1.8E-01 1.2E+01 -1.2E+01 -9.8E+01
Z2InC 2.0E-05 7.6E-04 -7.4E-04 -9.7E+01
2NC 7.2E-01 7.8E-02 6.4E-01 8.2E+02
109ma g NR” NR” 0.0E+00 0.0E+00
Wag 9.6E-11 1.7E-09 -1.6E-09 -9.4E+01
HomAg 7.3E-09 1.3E-07 -1.2E-07 -9.4E+01
“Am 1.4E+04 6.0E+03 8.0E+03 1.3E+02
*2Am 4.3E-03 NR” 0.0E+00 0.0E+00
22MAm 2.1E-01 NR” 0.0E+00 0.0E+00
“3Am 9.9E-01 2.3E-04 9.9E-01 4.3E+05
“SAm NR” 2.9E-16 0.0E+00 0.0E+00
A\ 1.9E-01 1.2E-01 7.0E-02 5.8E+01
137mpat 3.9E+05 2.0E+05 1.9E+05 9.5E+01
210g; 1.1E-06 7.2E-06 -6.1E-06 -8.5E+01
g 1.9E-05 7.6E-04 -7.4E-04 -9.7E+01
22 1.4E+01 7.4E-02 1.3E+01 1.8E+04
23 1.8E-01 1.2E-01 6.0E-02 5.0E+01
2B 6.8E-06 3.6E-05 -2.9E-05 -8.1E+01
9Bk NR” 2.0E-11 0.0E+00 0.0E+00
20k NR” NR” 0.0E+00 0.0E+00
“c 1.2E+00 2.1E+00 -9.0E-01 -4.3E+01
1%¢cd NR” NR” 0.0E+00 0.0E+00
1B8mcg 5.2E-01 5.5E-07 5.2E-01 9.5E+07
Yce 4.2E-19 NR” 0.0E+00 0.0E+00
Mice 6.4E+00 5.1E+00 1.3E+00 2.5E+01
9t 4.2E-03 4.5E-03 -3.0E-04 -6.7E+00
20Cf 7.5E-02 NR" 0.0E+00 0.0E+00
BICf 8.0E-04 NR" 0.0E+00 0.0E+00
22t 8.9E-02 1.3E+00 -1.2E+00 -9.3E+01
*2Cm 3.6E-03 NR” 0.0E+00 0.0E+00
*3Cm 5.1E-01 5.0E+01 -4.9E+01 -9.9E+01
#4Cm 1.1E+03 3.2E+02 7.8E+02 2.5E+02
*5Cm 1.1E-02 1.5E-06 1.1E-02 7.3E+05
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Table B.1-28. WIPP Disposal Radionuclide Inventory Comparison, 1995 to
2001, RH TRU Waste' - Continued

RH-TRU

RH-TRU Waste Curies, Waste Percent

Radionuclide Decayed through 2001 | Curies, 1995 | Delta (Ci) Change
#°Cm 3.4E+00 NR 0.0E+00 0.0E+00
#Cm 4.7E+01 NR" 0.0E+00 0.0E+00
#5Cm 9.2E-03 2.1E-04 9.0E-03 4.4E+03
20Ccm NR” NR" 0.0E+00 0.0E+00
*Co NR” 1.2E-11 0.0E+00 0.0E+00
®Co 1.8E+03 1.0E+04 -8.2E+03 -8.3E+01
e NR” 3.0E-06 0.0E+00 0.0E+00
B¥cs 1.1E+02 1.8E+01 9.1E+01 5.1E+02
%5Cs 3.5E-04 1.2E-04 2.3E-04 2.0E+02
Bcs! 4.3E+05 2.2E+05 2.1E+05 9.5E+01
= NR" NR" 0.0E+00 0.0E+00
=t NR" NR" 0.0E+00 0.0E+00
B2Ey 2.4E+03 1.2E+03 1.1E+03 1.0E+02
= 1.1E+03 5.9E+02 5.1E+02 8.6E+01
=t 3.5E+02 1.2E+02 2.3E+02 2.0E+02
*Fe 1.3E-01 1.7E-01 -4.0E-02 -2.4E+01
Fe NR" NR" 0.0E+00 0.0E+00
221py 1.8E-01 1.2E-01 6.0E-02 5.0E+01
223y 2.7E-07 1.0E-05 -9.7E-05 -9.7E+01
%2Gd 9.8E-11 NR” 0.0E+00 0.0E+00
°H 2.3E-01 6.6E-02 1.6E-01 2.5E+02
129) 8.2E-02 NR" 0.0E+00 0.0E+00
Ky 3.6E-01 1.7E+00 -1.3E+00 -7.9E+01
>*Mn 2.0E+00 2.4E-02 2.0E+00 8.2E+03
“Na 3.3E-01 NR" 0.0E+00 0.0E+00
%"Nb 9.1E-04 NR" 0.0E+00 0.0E+00
®Nb 2.2E-13 6.7E-01 -6.7E-01 -1.0E+02
®"Nb 7.2E-16 2.2E-03 -2.2E-03 -1.0E+02
*Nij 2.3E+01 NR" 0.0E+00 0.0E+00
3N 1.1E+03 9.9E-01 1.1E+03 1.1E+05
“Np 6.7E-01 2.9E+00 -2.2E+00 -7.6E+01
“Np 2.2E-05 NR 0.0E+00 0.0E+00
“Np 3.2E-01 2.3E-04 3.1E-01 1.4E+05
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Table B.1-28. WIPP Disposal Radionuclide Inventory Comparison, 1995 to
2001, RH TRU Waste' - Continued

RH-TRU
RH-TRU Waste Curies, Waste Percent

Radionuclide Decayed through 2001 Curies, 1995 | Delta (Ci) Change
240mNjp 5.6E-03 2.2E-11 5.6E-03 2.5E+10
Slpg 8.7E-05 1.9E-03 -1.8E-03 -9.5E+01
*3pa 6.3E-03 2.9E+00 -2.8E+00 -1.0E+02
24P 1.4E-02 1.4E-02 0.0E+00 0.0E+00
234mpg 1.1E+01 1.1E+01 0.0E+00 0.0E+00
209pp 1.8E-01 1.2E-01 6.0E-02 5.0E+01
210pp 1.1E-06 7.2E-06 -6.1E-06 -8.5E+01
2lpp 2.0E-05 7.6E-04 -7.4E-04 -9.7E+01
212pp 1.4E+01 7.4E-02 1.3E+01 1.8E+04
2lipp 6.8E-06 3.6E-05 -2.9E-05 -8.1E+01
197pq 1.5E-05 1.7E-05 -2.0E-06 -1.2E+01
“pm 6.1E+02 1.1E+01 6.0E+02 5.4E+03
2190 1.1E-06 7.2E-06 -6.1E-06 -8.5E+01
pg 5.9E-08 2.1E-06 -2.1E-06 -9.7E+01
12pg 8.6E+00 4.7E-02 8.6E+00 1.8E+04
*Bpo 1.8E-01 1.2E-01 6.0E-02 5.0E+01
2Ypo 6.8E-06 3.6E-05 -2.9E-05 -8.1E+01
2B5po 2.0E-05 7.6E-04 -7.4E-04 -9.7E+01
215pg 1.4E+01 7.4E-02 1.3E+01 1.8E+04
18pg 6.7E-06 3.6E-05 -2.9E-05 -8.1E+01
Wipy 6.3E+00 5.1E+00 1.2E+00 2.4E+01
25py NR” NR” 0.0E+00 0.0E+00
28py 3.8E+03 1.5E+03 2.4E+03 1.6E+02
9Py 5.2E+03 1.0E+04 -4.8E+03 -4.8E+01
240py 1.6E+03 5.1E+03 -3.5E+03 -6.9E+01
24lpyt 1.3E+05 1.4E+05 -1.0E+04 -7.1E+00
242py 4.8E-01 1.5E-01 3.3E-01 2.2E+02
#83py 4.7E+01 NR” 0.0E+00 0.0E+00
244py 5.5E-03 2.2E-11 5.5E-03 2.5E+10
*ZRa 2.0E-05 7.6E-04 -7.4E-04 -9.7E+01
*Ra 1.4E+01 7.4E-02 1.3E+01 1.8E+04
*»Ra 1.9E-01 1.2E-01 7.0E-02 5.8E+01
**Ra 6.9E-06 3.6E-05 -2.9E-05 -8.1E+01
*%Ra 8.5E-01 7.8E-02 7.7E-01 9.9E+02
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Table B.1-28. WIPP Disposal Radionuclide Inventory Comparison, 1995 to
2001, RH TRU Waste' - Continued

RH-TRU

RH-TRU Waste Curies, Waste Percent

Radionuclide Decayed through 2001 Curies, 1995 | Delta (Ci) Change
1%Rh 1.9E-03 1.1E+01 -1.1E+01 -1.0E+02
2°Rn 1.9E-05 7.6E-04 -7.4E-04 -9.7E+01
220Rn 1.4E+01 7.4E-02 1.3E+01 1.8E+04
222Rn 6.8E-06 3.6E-05 -2.9E-05 -8.1E+01
1%5Ry 1.9E-03 1.1E+01 -1.1E+01 -1.0E+02
125gh 4.9E+00 1.9E+00 3.0E+00 1.6E+02
126h 1.5E-04 3.2E-05 1.2E-04 3.7E+02
126mgpy 1.1E-03 2.3E-04 8.7E-04 3.8E+02
*Se 4.0E-02 1.0E-04 4.0E-02 3.9E+04
Sm 3.2E-08 NR 0.0E+00 0.0E+00
Blgm 6.0E+02 3.6E-01 6.0E+02 1.7E+05
19mgp NR 9.6E-07 0.0E+00 0.0E+00
12mgpy 2.6E-03 6.7E-03 -4.1E-03 -6.1E+01
1265 1.1E-03 2.3E-04 8.7E-04 3.8E+02
%gy! 3.2E+05 2.1E+05 1.1E+05 5.4E+01
18213 NR 4.2E-08 0.0E+00 0.0E+00
*“Tc 1.6E+02 5.9E-03 1.6E+02 2.7E+06
12T NR NR 0.0E+00 0.0E+00
123mTe NR NR 0.0E+00 0.0E+00
125mTe 1.2E+00 4.7E-01 7.2E-01 1.5E+02
127Te NR 1.7E-09 0.0E+00 0.0E+00
12imTe NR 1.8E-09 0.0E+00 0.0E+00
21Th 1.9E-05 7.5E-04 -7.3E-04 -9.7E+01
28Th 1.4E+01 7.4E-02 1.4E+01 1.9E+04
29Th 1.9E-01 1.2E-01 7.0E-02 5.8E+01
20Th 1.9E-03 7.6E-03 -5.7E-03 -7.5E+01
BITh 2.4E-01 4.6E+00 -4.4E+00 -9.5E+01
22Th 9.2E-01 9.3E-02 8.3E-01 8.9E+02
24Th 1.1E+01 1.1E+01 0.00E-01 0.0E+00
2077 1.9E-05 7.6E-04 -7.4E-04 -9.7E+01
2087 4.9E+00 2.7E-02 4.8E+00 1.8E+04
2097 4.1E-03 2.5E-03 1.5E-03 6.4E+01
22y 1.3E+01 NR 0.0E+00 0.0E+00
23y 1.3E+02 1.6E+02 -3.0E+01 -1.9E+01
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Table B.1-28. WIPP Disposal Radionuclide Inventory Comparison, 1995 to
2001, RH TRU Waste' - Continued

RH-TRU
RH-TRU Waste Curies, Waste Percent

Radionuclide Decayed through 2001 Curies, 1995 | Delta (Ci) Change
24y 3.0E+01 4.3E+01 -1.3E+01 -3.0E+01

25y 1.1E+00 4.6E+00 -3.5E+00 -7.6E+01

25y 1.3E+00 9.7E-02 1.2E+00 1.3E+03

21y 2.3E-02 3.5E+00 -3.5E+00 -9.9E+01

28y 1.4E+02 1.1E+01 1.3E+02 1.2E+03

240y 5.5E-03 2.2E-11 5.5E-03 2.5E+10
0y 3.2E+05 2.1E+05 -1.1E+05 5.2E+01

oy 4.1E-12 NR 0.0E+00 0.0E+00

%Zn NR NR 0.0E+00 0.0E+00

BZr 3.4E-01 1.3E-03 3.4E-01 2.6E+04

BZr 9.8E-14 3.0E-01 -3.0E-01 -1.0E+02
Total: 1.6E+06 1.0E+06 6.1E+05 6.0E+01

*NR = Not Reported.

! Most abundant RH radionuclides are *"™Ba, **'Cs, 2*'Pu, *°Sr, and **Ywith 98 percent of the activity
(1.6E+06 Ci).
Source: TWBID Revision 2.1 (LANL 2005) Data Version D.4.16.
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C-1.0 INTRODUCTION

This Transuranic Waste Baseline Inventory Report - 2004 (TWBIR - 2004) contains the update
to the Transuranic Waste Baseline Inventory Report, Revision 2 (TWBIR Revision 2) (DOE
1995) and TWBIR Revision 3 (DOE 1996). The U.S. Environmental Protection Agency (EPA)
is interested in the differences in the inventory between TWBIR Revisions 2 and 3 and this
TWBIR - 2004. The Compliance Certification Application (CCA) used the TWBIR Revisions 2
and 3 data for the Compliance Certification Decision (CRA) (EPA 1998) to initially certify the
Waste Isolation Pilot Plant (WIPP). During their completeness review, the EPA requested that
significant changes in inventory information that had occurred since the cut off date of
September 30, 2002 be included in this updated document.

Those changes include:

e The deletion of 11 waste streams from the Hanford Richland Operations Office (RL)
(Lott 2004a)

e The inclusion of 4 waste streams at INL from the pre-1970 buried waste that was
originally reported in waste stream IN-Z001 (Lott 2004b)

e Changes that resulted from a final review of the waste stream profiles. This review
identified inconsistencies (such as accounting methods for packaging configurations,
accounting for low-level waste (LLW) as Transuranic (TRU) waste, volume reductions
processes, accounting for cement, packaging material densities, inconsistent WMPs, and
final form radionuclide concentrations) which have now been corrected. As noted in the
Leigh and Crawford (2004) summary report from this review, none of these
inconsistencies had an impact on the performance assessment (PA) calculations that were
reported in the CRA-2004 (DOE 2004)

e The waste streams from some small quantity sites that have shipped their waste to other
sites or to WIPP have been deleted from this appendix, but the waste stream information
is still included in the document

A crosswalk that maps current waste streams to those identified in TWBIR Revision 2 is
provided in this appendix. Each TRU waste site was requested to provide an explanation as to
what changed in their inventory since the CCA inventory. Those explanations are provided in
the respective site sections. The inventory information in this appendix is not intended to match
the inventory information submitted for use in the PA in support of the WIPP CRA-2004. The
scope of this appendix is limited to revealing the significant changes in waste streams since
September 30, 2002. New sites have been included in this update and in this appendix. The new
sites are Framatome (FR), Hanford-River Protection (RP), General Electric Vallecitos Nuclear
Center (GE), Separations Process Research Unit (SPRU), Babcock & Wilcox-Lynchburg (BL),
and Knolls Atomic Power Laboratory-Nuclear Fuels Services (KN). Waste streams presented in
this section include waste streams from both Appendix I (currently non-WIPP waste streams)
and Appendix J (WIPP-bound waste streams).
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More small quantity TRU waste sites have been added to the list of sites that no longer have
TRU waste. The list of sites at the time of this report includes ARCO Medical Products (AM),
Pantex (PX), Teledyne-Brown (TB), Ames Laboratory (AL), Mound (MD), Energy Technology
Engineering Center (ETEC), University of Missouri Research Reactor (MURR), and Lawrence
Berkeley National Laboratory (LBNL).

“N/A” in the TWBIR Revision 2 Waste Streams column in the following tables identifies new
waste streams that were reported in TWBIR - 2004. “N/A” in the TWBIR - 2004 Waste Streams
column identifies a deleted waste stream from TWBIR Revision 2. The data from Hanford RL
includes several entries marked “unavailable.” This entry resulted from the process used by the
Hanford RL site that incorporated container re-assignments to new waste stream identification
numbers without regard to waste stream continuity.

C-1.1 Argonne National Laboratory-East (AE)

During the Argonne National Laboratory-East (ANL-E) 1996 data generation period for the
TWBIR, the information submitted was the best available at the time. The ANL-E had a large
number of bins [typically 3.5 m® (123 ft®)* in size] that contained waste dating back to the late
1980s. These bins, containing various sized containers, were assigned a TRU waste designation
by the generators based on the knowledge of the waste generation process. As a result, some of
the waste may or may not have been TRU. There were also various-sized containers that
contained liquids or solids that made it difficult to determine what the final waste stream volume
would be.

Subsequent to the TWBIR Revision 2 submittal, ANL-E embarked on an aggressive campaign to
characterize, treat, and where appropriate, repackage the TRU waste from the bins and
containers identified and reported in the TWBIR Revision 2. Whenever possible, repackaging
was performed that resulted in the waste being placed into 55-gallon drums for enhanced
inventory identification and tracking, and also in preparation for eventual characterization and
disposal. This repackaging process allowed ANL-E’s to more accurately quantify the TRU
waste.

In addition to improved inventory accountability through ANL-E repackaging efforts, there was
an increase in the volume of TRU waste at ANL-E. Additionally, more TRU waste was
generated since the TWBIR Revision 2 as a result of aggressive site-wide cleanup activities
performed during the late 1990s. Table C-1 contains the crosswalk of the ANL-E waste streams
from TWBIR Revision 2 to the TWBIR - 2004.

Table C-1. Argonne National Laboratory-East (AE) Crosswalk of Waste Streams
TWBIR Revision 2 vs. TWBIR - 2004

TWBIR Revision 2 Waste Streams TWBIR - 2004 Waste Streams
AE-WO041, AE-W042, AE-T001 AE-T001
AE-W038, AE-W039, AE-W040, AE-T003 AE-T003
AE-T009 AE-T009

! The conversion factor used throughout this section is 1 m? (35.32 ft%).
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C-1.2 Argonne National Laboratory-West (AW)

The increase in the TWBIR Revision 2 quantity of 26 m* (918 ft®) to the TWBIR - 2004 quantity
of 306 m® (10,808 ft*) is caused by the inclusion of the waste volume that is suspect and may be
TRU, with waste that is known to be TRU.

The 280 m® (9,890 ft*) of suspect TRU waste is difficult to characterize since it is typically
mixed with highly radioactive waste and stored inside sealed steel in-ground silos at the ANL-W
Radioactive Scrap and Waste facility. Many of the suspect TRU silos were loaded in the 1960s
and 1970s and do not have detailed inventory records that call out TRU isotopes.

ANL-W has requested funding to design and build a remote-handled waste treatment facility to
unload, sort, characterize, treat, and repackage the waste in these silos. Until this facility begins
operation (scheduled in 2009), an upper bound, conservative estimate of the Argonne National
Laboratory-West (ANL-W) TRU waste that could potentially go to WIPP for disposal will be
used.

The ANL-W TRU waste volumes, 306 m® (10,808 ft*), is the TRU inventory figure that ANL-W
reported to the Inspector General during the April 2002 survey of remote-handled TRU waste
site activities.

Table C-2 contains the crosswalk of the ANL-W waste streams from the TWBIR Revision 2 to
the TWBIR - 2004.

Table C-2. Argonne National Laboratory-West (AW) Crosswalk of Waste Streams
TWBIR Revision 2 vs. TWBIR - 2004

TWBIR Revision 2 Waste Streams TWBIR - 2004 Waste Streams
AW-N026.82 AW-N026.82
AW-N027.531 AW-N027.531
AW-T029.1323 AW-W029
AW-T030.1321 N/A
AW-T031.1322 AW-T031.1322
AW-T032-1324 N/A
AW-T033.1325 AW-T033.1325
AW-T034.1327 N/A
AW-T035.1326 N/A
AW-W012.10 AW-W012.10
AW-W016.20 N/A
AW-W018 AW-W018
AW-W019 AW-W019
AW-W020.13 AW-W20.13
AW-W021.16 N/A
AW-W022.22 N/A
AW-N028 AW-W028
N/A AW-W026
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Table C-2. Argonne National Laboratory-West (AW) Crosswalk of Waste Streams
TWBIR Revision 2 vs. TWBIR - 2004

TWBIR Revision 2 Waste Streams TWBIR - 2004 Waste Streams
N/A AW-W046
N/A AW-W047
N/A AW-W048
N/A AW-W049

C-1.3 Babcock and Wilcox-Lynchburg (BL)

The Babcock and Wilcox-Lynchburg (BL) TRU waste was discussed in TWBIR Revision 2, but

no specific waste streams were included in the TRU waste inventory information. BL added one
new waste stream for the TWBIR - 2004. Table C-3 provides the new waste stream identified by
BL.

Table C-3. Babcock and Wilcox-Lynchburg Crosswalk of Waste Streams
TWBIR Revision 2 to the TWBIR - 2004
TWBIR Revision 2 Waste Streams TWBIR - 2004 Waste Streams
N/A BL-001

C-1.4 Battelle Columbus Laboratories (BC)

The TWBIR, Revision 2 reported only one waste stream — BC-T001 for Battelle Columbus
Laboratories (BCL). This waste has since been repackaged and characterized. As a result, better
data were used to define multiple waste streams.

The TWBIR, Revision 2 value inventory volume, 581 m* (20,486 ft*), was an estimate based on
the storage vault and container dimensions, and included the storage vaults, containers, and the
research hot-cells internal volume, and all utilities. The TWBIR - 2004 inventory volume of 35
m® (1,236 ft%), is based on a well documented and characterized sorting, segregation,
compaction, and decontamination process. The result of this process was a 95 percent reduction
of the TWBIR, Revision 2 inventory estimate. The weight-dose-to-curie computer modeling
program and database developed by the BCL allowed for the segregation of low-level waste
from the TRU waste which also helped reduce the TWBIR, Revision 2 inventory estimate.

The waste matrix code for the TWBIR, Revision 2 inventory was S5400-heterogeneous debris.
Acceptable Knowledge (AK) documentation is complete. New waste matrix codes for the waste
streams were assigned. For example, there are several absorbed liquid waste streams and resins
that require an S series waste matrix code. In addition, the Carlsbad Field Office (CBFO) has
better defined the requirements for waste designation since the initial inventory baseline was
issued.

Finally, TRUCON codes were assigned for the new waste streams for the TWBIR - 2004. These
were not known or required for RH-TRU wastes for the TWBIR, Revision 2 inventory.
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Table C-4 contains the crosswalk of BCL waste streams from TWBIR Revision 2 to the TWBIR
- 2004 for BCL.

Table C-4. Battelle Columbus Laboratories (BC) Crosswalk of Waste Streams
TWBIR Revision 2 to TWBIR - 2004
TWBIR Revision 2 Waste Streams TWBIR - 2004 Waste Streams

BC-T001 BCLRH-T001, BCLRH-T002, BCLRH-T003, BCLRH-T004,
BCLRH-T005, BCLRH-T006, BCLRH-T007, BCLRH-T008,
BCLRH-T009, BCLRH-T010, BCLRH-MTO01, BCLRH-T011

N/A BCLCH-MTO1

C-1.5 Bettis Atomic Power Laboratory (BT)

The TWBIR, Revision 2, for Bettis Atomic Power Laboratory (BAPL) listed five waste streams:
BT-T001 through BT-T005. Waste streams BT-T004 and BT-T005 were deleted, as these were
radioactive sources that were subsequently placed in the Offsite Source Recovery (OSR)
database. Waste stream BT-T003 consisted of waste containing uranium-233. As uranium-233
is no longer considered TRU from a waste disposal standpoint, this waste stream was deleted.
This waste will be disposed of at a DOE low-level waste disposal facility. Records indicate that
the TWBIR, Revision 2, BT-T001 and BT-T002 volumes were 1.95 m® (68.87 ft*) and 17.6 m®
(621.6 ft°) respectively—essentially the same as the TWBIR - 2004 inventory values of 2 m
(70.64 ft*) and 18.6 m® (656.95 ft°).

Table C-5 contains the crosswalk of the BAPL waste streams from TWBIR Revision 2 to the
TWBIR - 2004.

Table C-5. Bettis Atomic Power Laboratory (BT) Crosswalk of Waste Streams
TWBIR Revision 2 to TWBIR - 2004

TWBIR Revision 2 Waste Streams TWBIR - 2004 Waste Streams
BT-T001 BT-T001
BT-T002 BT-T002
BT-T003 N/A
BT-T004 N/A
BT-T005 N/A

C-1.6 Framatome (FM)

Framatome (FM) is a new waste site that has been added to the TRU waste inventory. Table C-6
identifies the waste streams at Framatome.

Appendix C -5-




DOE/TRU-2006-3344

Table C-6. Framatome (FM) Crosswalk of Waste Streams TWBIR Revision 2 vs.

TWBIR - 2004
TWBIR Revision 2 Waste Streams TWBIR - 2004 Waste Streams
N/A FM-MOX-MTO02
N/A FM-MOX-T01

C-1.7 General Electric Vallecitos Nuclear Center (VN)

General Electric Vallecitos Nuclear Center (GEVNC) was mentioned in TWBIR Revision 2, but
no specific waste streams were identified. The waste streams from GEVNC are now included in
the TWBIR - 2004.

Table C-7 identifies the waste streams identified by GE.

Table C-7. General Electric Vallecitos Nuclear Center (VN) Crosswalk of Waste Streams
TWBIR Revision 2 vs. TWBIR - 2004

TWBIR Revision 2 Waste Streams TWBIR - 2004 Waste Streams
N/A VN-CHTO001
N/A VN-RHTO001

C-1.8 Hanford Richland Operations Office (RL)

The TRU waste identified for the Richland Operations Office (RL) is designated with an “RL”
site identifier. A significant change in this update for RL is that the inventory information from
the Plutonium Finishing Plant has been updated. RL has deleted 11 waste streams that were
inadvertently included in the data submittal (Lott 2004a). Many minor updates to other waste
streams and additional new waste streams are also identified.

Table C-8 contains the crosswalk of RL waste streams from TWBIR Revision 2 to the TWBIR -
2004.

Table C-8. Hanford Site (RL) Crosswalk of Waste Streams TWBIR Revision 2 vs.

TWBIR - 2004
TWBIR Revision 2 Waste Streams TWBIR - 2004 Waste Streams
RL-T101 RL-T101
RL-T102 RL-T102
RL-T103 RL-T103
RL-T104 RL-T104
RL-T105 RL-T105
RL-T106 RL-T106
RL-T107 RL-T107
RL-T108 RL-T108
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Table C-8. Hanford Site (RL) Crosswalk of Waste Streams TWBIR Revision 2 vs.

TWBIR - 2004
TWBIR Revision 2 Waste Streams TWBIR - 2004 Waste Streams

RL-T109 RL-T109
RL-T110 RL-T110
RL-T112 RL-T112
RL-T113 RL-T113
RL-W114 RL-W114
RL-T115 RL-T115
RL-T116 RL-T116
RL-T118 RL-T118
RL-T120 RL-T120
RL-T121 RL-T121
RL-T122 RL-T122
RL-T123 RL-T123
RL-T124 RL-T124
RL-T125 RL-T125
RL-T127 RL-T127
RL-T128 RL-T128
RL-T129 RL-T129
RL-T130 RL-T130
RL-T131 RL-T131
RL-T132 RL-T132
RL-T133 RL-T133
RL-T134 RL-T134
RL-T135 RL-T135
RL-T137 RL-T137
RL-T140 RL-T140
RL-T143 RL-T143
RL-T145 RL-T145
RL-T147 RL-T147
RL-T148 RL-T148
RL-T149 RL-T149
RL-W161 RL-W161
RL-W162 RL-W162
RL-W276 N/A

RL-W277 N/A

RL-W278 N/A

RL-W279 N/A

RL-W280 N/A

RL-W281 N/A

RL-W282 N/A

RL-W283 N/A
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Table C-8. Hanford Site (RL) Crosswalk of Waste Streams TWBIR Revision 2 vs.

TWBIR - 2004
TWBIR Revision 2 Waste Streams TWBIR - 2004 Waste Streams
RL-W284 RL-W284
RL-W285 N/A
RL-W286 N/A
RL-W287 N/A
RL-W288 N/A
RL-W289 N/A
RL-W290 N/A
RL-W291 N/A
RL-W292 N/A
RL-W293 N/A
RL-W294 N/A
RL-W295 N/A
RL-W296 N/A
RL-W297 N/A
RL-W298 N/A
RL-W299 N/A
RL-W300 N/A
RL-W301 N/A
RL-W302 N/A
RL-W303 N/A
RL-W304 N/A
RL-W305 N/A
RL-W306 N/A
RL-W307 N/A
RL-W308 N/A
RL-W309 N/A
RL-W310 N/A
RL-W311 N/A
RL-W312 N/A
RL-W313 N/A
RL-W314 N/A
RL-W315 N/A
RL-W316 N/A
RL-W317 N/A
RL-W318 N/A
RL-W319 N/A
RL-W320 N/A
RL-W321 N/A
RL-W322 N/A
RL-W323 N/A
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Table C-8. Hanford Site (RL) Crosswalk of Waste Streams TWBIR Revision 2 vs.

TWBIR - 2004
TWBIR Revision 2 Waste Streams TWBIR - 2004 Waste Streams
RL-W324 N/A
RL-W325 N/A
RL-W326 N/A
RL-W327 RL-W327
RL-W328 RL-W328
RL-W329 RL-W329
RL-W330 N/A
RL-W331 N/A
RL-W332 RL-W332
RL-W333 RL-W333
RL-W334 RL-W334
RL-W335 N/A
RL-W336 N/A
RL-W337 N/A
RL-W338 N/A
RL-W339 N/A
RL-W340 N/A
RL-W341 N/A
RL-W342 N/A
RL-W343 N/A
RL-W344 N/A
RL-W345 N/A
RL-W346 N/A
RL-W347 N/A
RL-W348 N/A
RL-W349 N/A
RL-W350 N/A
RL-W351 N/A
RL-W352 N/A
RL-W353 N/A
RL-W354 N/A
RL-W355 N/A
RL-W356 N/A
RL-W357 RL-W357
RL-W358 N/A
RL-W359 N/A
RL-W360 N/A
RL-W361 N/A
RL-W362 N/A
RL-W363 N/A
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Table C-8. Hanford Site (RL) Crosswalk of Waste Streams TWBIR Revision 2 vs.

TWBIR - 2004
TWBIR Revision 2 Waste Streams TWBIR - 2004 Waste Streams
RL-W364 N/A
RL-W365 N/A
RL-W366 RL-W366
RL-W367 N/A
RL-W368 N/A
RL-W369 N/A
RL-W370 N/A
RL-W371 N/A
RL-W372 N/A
RL-W373 N/A
RL-W374 N/A
RL-W375 N/A
RL-W376 N/A
RL-W377 N/A
RL-W378 N/A
RL-W379 N/A
RL-W380 N/A
RL-W381 N/A
RL-W382 RL-W382
RL-W383 N/A
RL-W384 N/A
RL-W385 N/A
RL-W386 N/A
RL-W387 N/A
RL-W388 N/A
RL-W389 N/A
RL-W390 N/A
RL-W391 RL-W391
RL-W392 N/A
RL-W393 N/A
RL-W394 N/A
RL-W395 N/A
RL-W396 N/A
RL-W397 N/A
RL-W398 N/A
RL-W399 N/A
RL-W400 N/A
RL-W401 N/A
RL-W402 N/A
RL-W403 N/A
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Table C-8. Hanford Site (RL) Crosswalk of Waste Streams TWBIR Revision 2 vs.

TWBIR - 2004
TWBIR Revision 2 Waste Streams TWBIR - 2004 Waste Streams
RL-W404 N/A
RL-W405 N/A
RL-W406 N/A
RL-W407 RL-W407
RL-W408 RL-W408
RL-W409 N/A
RL-W410 N/A
RL-W411 N/A
RL-W412 N/A
RL-W413 N/A
RL-W414 N/A
RL-W415 RL-W415
RL-W416 N/A
RL-W417 N/A
RL-W418 RL-W418
RL-W419 RL-W419
RL-W420 RL-W420
RL-W421 RL-W421
RL-W422 N/A
RL-W423 N/A
RL-W424 N/A
RL-W425 N/A
RL-W426 N/A
RL-W427 N/A
RL-W428 RL-W428
RL-W429 N/A
RL-W430 N/A
RL-W431 N/A
RL-W432 N/A
RL-W433 RL-W433
RL-W434 N/A
RL-W435 N/A
RL-W436 RL-W436
RL-W437 N/A
RL-W438 RL-W438
RL-W439 N/A
RL-W440 N/A
RL-W441 N/A
RL-W442 N/A
RL-W443 N/A

Appendix C

-11 -



DOE/TRU-2006-3344

Table C-8. Hanford Site (RL) Crosswalk of Waste Streams TWBIR Revision 2 vs.

TWBIR - 2004
TWBIR Revision 2 Waste Streams TWBIR - 2004 Waste Streams

RL-W444 RL-W444
N/A RL-W445
N/A RL-W446
Unavailable RL-W447
Unavailable RL-W448
Unavailable RL-W449
Unavailable RL-W450
Unavailable RL-W451
Unavailable RL-W452
Unavailable RL-W453
Unavailable RL-W454
Unavailable RL-W455
Unavailable RL-W456
Unavailable RL-W457
Unavailable RL-W458
Unavailable RL-W459
Unavailable RL-W460
Unavailable RL-W461
Unavailable RL-W462
Unavailable RL-W463
Unavailable RL-W464
Unavailable RL-W465
Unavailable RL-W466
Unavailable RL-W467
Unavailable RL-W468
Unavailable RL-W469
Unavailable RL-W470
Unavailable RL-W471
Unavailable RL-W472
Unavailable RL-W473
Unavailable RL-W474
Unavailable RL-W475
Unavailable RL-W476
Unavailable RL-W477
Unavailable RL-W478
Unavailable RL-W479
Unavailable RL-W480
Unavailable RL-W481
Unavailable RL-W482
Unavailable RL-W483
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Table C-8. Hanford Site (RL) Crosswalk of Waste Streams TWBIR Revision 2 vs.

TWBIR - 2004
TWBIR Revision 2 Waste Streams TWBIR - 2004 Waste Streams

N/A RL-W484

N/A RL-W485

N/A RL-W486
Unavailable RL-W487
Unavailable RL-W488
Unavailable RL-W489
Unavailable RL-W490
Unavailable RL-W491
Unavailable RL-W492
Unavailable RL-W493
Unavailable RL-W494
Unavailable RL-W495
Unavailable RL-W496

N/A RL-W497
Unavailable RL-W498
Unavailable RL-W499
Unavailable RL-W500
Unavailable RL-W501
Unavailable RL-W502
Unavailable RL-W503
Unavailable RL-W504
Unavailable RL-W505
Unavailable RL-W506
Unavailable RL-W507
Unavailable RL-W508
Unavailable RL-W509
Unavailable RL-W510
Unavailable RL-W511
Unavailable RL-W512
Unavailable RL-W513
Unavailable RL-W514
Unavailable RL-W515
Unavailable RL-W516

N/A RL-W517
Unavailable RL-W518
Unavailable RL-W519
Unavailable RL-W520
Unavailable RL-W521
Unavailable RL-W522
Unavailable RL-W523
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Table C-8. Hanford Site (RL) Crosswalk of Waste Streams TWBIR Revision 2 vs.

TWBIR - 2004
TWBIR Revision 2 Waste Streams TWBIR - 2004 Waste Streams
Unavailable RL-W524
Unavailable RL-W525
Unavailable RL-W526
Unavailable RL-W527
Unavailable RL-W528
Unavailable RL-W529
Unavailable RL-W530
Unavailable RL-W531
Unavailable RL-W532
Unavailable RL-W533
Unavailable RL-W534
Unavailable RL-W535
Unavailable RL-W536
Unavailable RL-W537
Unavailable RL-W538
Unavailable RL-W539
Unavailable RL-W540
Unavailable RL-W541
Unavailable RL-W542
Unavailable RL-W543
Unavailable RL-W544
Unavailable RL-W545
Unavailable RL-W546
Unavailable RL-W547
Unavailable RL-W548
Unavailable RL-W549
Unavailable RL-W550
Unavailable RL-W551
Unavailable RL-W552
Unavailable RL-W553
Unavailable RL-W554
Unavailable RL-W555
Unavailable RL-W556
Unavailable RL-W557
Unavailable RL-W558
Unavailable RL-W559
Unavailable RL-W560
Unavailable RL-W561
Unavailable RL-W562
Unavailable RL-W563
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Table C-8. Hanford Site (RL) Crosswalk of Waste Streams TWBIR Revision 2 vs.

TWBIR - 2004
TWBIR Revision 2 Waste Streams TWBIR - 2004 Waste Streams

Unavailable RL-W564
Unavailable RL-W565
Unavailable RL-W566
Unavailable RL-W567
Unavailable RL-W568
Unavailable RL-W569
Unavailable RL-W570
Unavailable RL-W571
Unavailable RL-W572
Unavailable RL-W573
Unavailable RL-W574
Unavailable RL-W575
Unavailable RL-W576
Unavailable RL-W577
Unavailable RL-W578

N/A RL-W579
Unavailable RL-W580
Unavailable RL-W581
Unavailable RL-W582
Unavailable RL-W583
Unavailable RL-W584
Unavailable RL-W585
Unavailable RL-W586
Unavailable RL-W587
Unavailable RL-W588
Unavailable RL-W589
Unavailable RL-W590
Unavailable RL-W591
Unavailable RL-W592
Unavailable RL-W593
Unavailable RL-W594
Unavailable RL-W595
Unavailable RL-W596
Unavailable RL-W597
Unavailable RL-W598
Unavailable RL-W599
Unavailable RL-W600

N/A RL-W601
Unavailable RL-W602

N/A RL-W603
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Table C-8. Hanford Site (RL) Crosswalk of Waste Streams TWBIR Revision 2 vs.

TWBIR - 2004
TWBIR Revision 2 Waste Streams TWBIR - 2004 Waste Streams
Unavailable RL-W604
N/A RL-W605
N/A RL-W606
N/A RL-W607
N/A RL-W608
N/A RL-W609
Unavailable RL-W610
Unavailable RL-W612
N/A RL-W613
N/A RL-W614
Unavailable RL-W615
N/A RL-W616
N/A RL-W617
N/A RL-W618
N/A RL-W619
N/A RL-W620
N/A RL-W621
Unavailable RL-W622
N/A RL-W623
Unavailable RL-W625
Unavailable RL-W626
Unavailable RL-W627
Unavailable RL-W628
Unavailable RL-W629
Unavailable RL-W630
Unavailable RL-W631
Unavailable RL-W632
Unavailable RL-W633
N/A RL-W634
Unavailable RL-W635
Unavailable RL-W636
Unavailable RL-W637
Unavailable RL-W638
Unavailable RL-W639
Unavailable RL-W640
Unavailable RL-W641
Unavailable RL-W642
Unavailable RL-W643
Unavailable RL-W644
Unavailable RL-W645
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Table C-8. Hanford Site (RL) Crosswalk of Waste Streams TWBIR Revision 2 vs.

TWBIR - 2004
TWBIR Revision 2 Waste Streams TWBIR - 2004 Waste Streams
Unavailable RL-W646
Unavailable RL-W647
Unavailable RL-W648
Unavailable RL-W649
Unavailable RL-W650
Unavailable RL-W651
Unavailable RL-W652
Unavailable RL-W653
Unavailable RL-W654
Unavailable RL-W655
Unavailable RL-W656
Unavailable RL-W657
N/A RL-W658
Unavailable RL-W659
Unavailable RL-W660
Unavailable RL-W661
Unavailable RL-W662
N/A RL-W663
Unavailable RL-W664
Unavailable RL-W665
Unavailable RL-W666
Unavailable RL-W667
Unavailable RL-W668
Unavailable RL-W669
Unavailable RL-W670
N/A RL-W671
N/A RL-W672
Unavailable RL-W673
N/A RL-W674
N/A RL-W675
Unavailable RL-W676
N/A RL-W677
Unavailable RL-W678
Unavailable RL-W679
Unavailable RL-W680
N/A RL-W681
N/A RL-W682
N/A RL-W683
N/A RL-W684
N/A RL-W685
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Table C-8. Hanford Site (RL) Crosswalk of Waste Streams TWBIR Revision 2 vs.

TWBIR - 2004
TWBIR Revision 2 Waste Streams TWBIR - 2004 Waste Streams

N/A RL-W686

N/A RL-W687

N/A RL-W688
Unavailable RL-W689
Unavailable RL-W690
Unavailable RL-W691
Unavailable RL-W692
Unavailable RL-W693
Unavailable RL-W694
Unavailable RL-W695

N/A RL-W696
Unavailable RL-W697

N/A RL-W698
Unavailable RL-W699
Unavailable RL-W700

N/A RL-W701
Unavailable RL-W702
Unavailable RL-W703
Unavailable RL-W704
Unavailable RL-W705
Unavailable RL-W706
Unavailable RL-W707
Unavailable RL-W708
Unavailable RL-W709
Unavailable RL-W710
Unavailable RL-W711
Unavailable RL-W712
Unavailable RL-W713
Unavailable RL-W714
Unavailable RL-W715
Unavailable RL-W716
Unavailable RL-W717
Unavailable RL-W718
Unavailable RL-W719
Unavailable RL-W720
Unavailable RL-W721
Unavailable RL-W722
Unavailable RL-W723
Unavailable RL-W724
Unavailable RL-W725
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Table C-8. Hanford Site (RL) Crosswalk of Waste Streams TWBIR Revision 2 vs.

TWBIR - 2004
TWBIR Revision 2 Waste Streams TWBIR - 2004 Waste Streams

Unavailable RL-W726
Unavailable RL-W727
Unavailable RL-W728
Unavailable RL-W729
Unavailable RL-W730
Unavailable RL-W731
Unavailable RL-W732
Unavailable RL-W733
Unavailable RL-W734
Unavailable RL-W735
Unavailable RL-W736
Unavailable RL-W737
Unavailable RL-W738
Unavailable RL-W739
Unavailable RL-W740
Unavailable RL-W741
Unavailable RL-W742
Unavailable RL-W743
Unavailable RL-W744
Unavailable RL-W745
Unavailable RL-W746
Unavailable RL-W747
Unavailable RL-W748
Unavailable RL-W749
Unavailable RL-W750
Unavailable RL-W751
Unavailable RL-W752
Unavailable RL-W753
Unavailable RLW-756
RL-Z001 RL-Z001
N/A RL-Z002
N/A RL-Z003

C-1.9 Hanford Office of River Protection (RP)

The Hanford Office of River Protection (RP) tanks were discussed in TWBIR Revision 2, but

there were no specific waste streams identified. Twelve tanks in four waste streams have been
included in the TWBIR - 2004. The tank waste is maintained by the RP and the waste streams
are designated with an “RP” site identifier.
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Table C-9 contains the waste streams identified for the RP tank waste.

Table C-9. Hanford Office of River Protection (RP) Crosswalk of Waste Streams
TWBIR Revision 2 vs. TWBIR - 2004

TWBIR Revision 2 Waste Streams TWBIR - 2004 Waste Streams
N/A RP-W013
N/A RP-W016
N/A RP-W754
N/A RP-W755

C-1.10 Idaho National Laboratory (IN)

The most significant change at the Idaho National Laboratory (INL) is that the legacy contact-
handled (CH)-TRU waste will be processed through the Advanced Mixed Waste Treatment
Facility. The CH-TRU debris waste will be compacted in the facility. An average of four
compacted 55-gallon drums will be placed into a 100-gallon drum for shipment to the WIPP.
Since thermal treatment, as planned and reported in TWBIR Revision 3, is no longer an option,
the compaction of the debris waste, the mass of the cellulosic, plastic, and rubber (CPR)
materials has increased.

The CH-TRU homogeneous waste will be overpacked into the 10-drum overpack (containing 10
55-gallon drums) for shipment to WIPP.

For the RH-TRU waste, the TWBIR Revision 2 included waste that was potentially RH-TRU
waste, as well as waste known to be RH-TRU waste. The TWBIR - 2004 only addresses waste
that is known to be RH-TRU waste; therefore, the volume has decreased.

Another significant change at INL is the addition of four waste streams from the pre-1970 waste
streams (Lott 2004b).

Table C-10 contains the crosswalk of waste streams from TWBIR Revision 2 to the TWBIR -
2004 for the INL.

Table C-10. Idaho National Laboratory (IN) Crosswalk of Waste Streams TWBIR
Revision 2 vs. TWBIR - 2004

TWBIR Revision 2 Waste Streams TWBIR - 2004 Waste Streams

IN-W112 N/A
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Table C-10. Idaho National Laboratory (IN) Crosswalk of Waste Streams TWBIR

Revision 2 vs. TWBIR - 2004

TWBIR Revision 2 Waste Streams

TWBIR - 2004 Waste Streams

IN-W139.627, IN-W161.231, IN-W161.806, IN-W166.151, IN-W166.928,
IN-W169-191, IN-W169-192, IN-W169.193, IN-W169.194, IN-W169.985,
IN-W170.189, IN-W170.938, IN-W171.184, IN-W171.801, IN-W172.182,
IN-W172.911, IN-W186.187, IN-W187.1094, IN-W187.121, IN-W189.1048,
IN-W189.131, IN-W197.196, IN-W197.197, IN-W197.198, IN-W197.802,
IN-W197.803, IN-W198.202, IN-W198.203, IN-W198.204, IN-W198.205
IN-W198.804, IN-W199.1039, IN-W199.209, IN-W202.1092, IN-W202.224,
IN-W203.1081, IN-W203.210, IN-W203.211, IN-W203.212, IN-W204.215,
IN-W204.216, IN-W204.217, IN-W205.1086, IN-W205.1087, IN-W205.220,
IN-W206.935, IN-W206.936, IN-W207.238, IN-W207.980, IN-W207.981,
IN-W208.242, IN-W208.243, IN-W208.988, IN-W209.244, IN-W209.994,
IN-W210.1001, IN-W210.247, IN-W211.1009, IN-W211.249, IN-
W212.1058, IN-W212.251, IN-W213.1069, IN-W213.252, IN-W213.253,
IN-W214.1075, IN-W214.755, IN-W214.756, IN-W225.127, IN-W225.800,
IN-W230.229, IN-W230.940, IN-W250.259, IN-W250.941, IN-W252.1000,
IN-W252.282, IN-W252.283, IN-W252.811, IN-W254.1044, IN-W254.1045,
IN-W254.289, IN-W254.290, IN-W256.1062, IN-W256.295, IN-W259.552,
IN-W259.920, IN-W260.565, IN-W260.566, IN-W260.567, IN-W260.568,
IN-W260.916, IN-W265.516, IN-W265.517, IN-W269.510, IN-W269.535,
IN-W271.532, IN-W271.533, IN-W272.504, IN-W272.974, IN-W275.502,

IN-W275.967, IN-W276.500, IN-W276.966, IN-W278.1090, IN-W278.495, | N-BN-510
IN-W280.1066, IN-W280.448, IN-W280.449, IN-W281.487. IN-W281.488.

IN-W283.481, IN-W283.534, IN-W283.963, IN-W283.964, IN-W285.471,

IN-W285.815, IN-W287.460, IN-W289.466. IN-W291.454. IN-W291.455

IN-W291.456, IN-W294.1057, IN-W294.342, IN-W294.343, IN-W294.814.

IN-W296.327, IN-W296.329, IN-W296.330, IN-W296.331, IN-W296.813,

IN-W298.317, IN-W298.318, IN-W298.812. IN-W298.979, IN-W300.308,

IN-W300.930, IN-W302.299. IN-W302.913, IN-W304.860. IN-W304.861.

IN-W305.1068, IN-W305.828, IN-W306.632, IN-W306.633, IN-W306.634.

IN-W306.635, IN-W308.618, IN-W308.621, IN-W311.1013, IN-W311.604.

IN-W312.602, IN-W312.942, IN-W314.1017, IN-W314.606, IN-W317.1028,

IN-W317.1029, IN-W317.757, IN-W317.758. IN-W327.1085, IN-W327.735,

IN-W329.681, IN-W329.682, IN-W330.667, IN-W330.678, IN-W334.675,

IN-W334.961, IN-W336.660, IN-W336.820. IN-W338.657, IN-W338.956,

IN-W339.655, IN-W339.955, IN-W345.669, IN-W345.819. IN-W351.648,

IN-W351.922. IN-W354.1016, IN-W354.858, IN-W355.1015, IN-W355.857,

IN-W356.1014, IN-W356.856, IN-W367.840, IN-W367.973, IN-W368.839,

IN-W368.971, IN-W369.837, IN-W369.970, IN-W370.836, IN-W370.929,

IN-W371.1018, IN-W371.831, IN-W373.1003, IN-W373.830, IN-

W374.1091. IN-W374.829

IN-W157.906, IN-W157.907, IN-W157.144 IN-W157.144
IN-W159.119, IN-W159.120, IN-W159.1072 IN-W159.1072
IN-W163.234, IN-W163.1007 IN-W163.1007
IN-W164.1060, IN-W164.153 IN-W164.153
IN-W167.926, IN-W167.149 IN-W167.149
IN-W174.1082, IN-W174.154 IN-W174.154
IN-W177.1083, IN-W177.156 IN-W177.156
IN-W179.1084, IN-W179.158 IN-W179.158
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Table C-10. Idaho National Laboratory (IN) Crosswalk of Waste Streams TWBIR

Revision 2 vs. TWBIR - 2004

TWBIR Revision 2 Waste Streams

TWBIR - 2004 Waste Streams

IN-W188.1093, IN-W188.160

IN-W188.160

IN-W216.875, IN-W216.876, IN-W216.98, IN-W216.98
IN-W216.877, IN-W216.99, IN-W306.817, IN-W308.816

IN-W218.109, IN-W218.909 IN-W218.909
IN-W220.925, IN-W220.114 IN-W220.114
IN-W221.113, IN-W221.927 IN-W221.927
IN-W222.117, IN-W222.965, IN-W222.116 IN-W222.116
IN-W228.102, IN-W228.103, IN-W228.883, IN-W228.884, IN-W228.101
IN-W228.885, IN-W228.886, IN-W306.817, IN-W308.816, IN-W228.101

IN-W240.272, IN-W240.931 IN-W240.931
IN-W243.274, IN-W243.275, IN-W243.276, IN-W243.277, IN-W243.808 IN-W243.808
IN-W245.1034, IN-W245.1035, IN-W245.302, IN-W245.301 IN-W245.301
IN-W247.1038, IN-W247.523, IN-W247.524, IN-W247.810 IN-W247.810
IN-W249.1071, IN-W249.528, IN-W249.527 IN-W249.527
IN-W257.558, IN-W257.947 IN-INTEC-SFS-01
IN-W259.921, IN-W349.667, IN-W349.924 IN-AE-AGHC-01
IN-W267.514, IN-W267.1005 IN-W267.1005
IN-W309.610, IN-W308.816, IN-W306.817, IN-W309.609 IN-W309.609
IN-W319.583, IN-W319.584 IN-W319.584
IN-W321.578, IN-W321.1023 IN-W321.1023
IN-W332.962, IN-W332.661 IN-W332.661
IN-W347.646, IN-W347.818 IN-W347.818
IN-W348.846, IN-W348.1012 IN-W348.1012
IN-W357.850, IN-W357.1022 IN-W357.1022
IN-W361.849, IN-W361.1021 IN-W361.1021
IN-W362.848, IN-W362.1020 IN-W362.1020
IN-W363.847, IN-W363.1019 IN-W363.1019
IN-W364.844, IN-W364.845, IN-W364.1011 IN-W364.1011
IN-W365.842, IN-W365.843, IN-W365.1010 IN-W365.1010
IN-W366.1004, IN-W366.841 IN-W366.841
IN-W375.827, IN-W375.1096 IN-W375.1096
IN-W263.520 IN-W263.520
IN-W353.859 IN-W353.859
IN-W315.601 IN-W315.601
IN-W181.162 IN-W181.162
IN-W219.110 IN-W219.110
IN-W219.914 IN-W219.914
IN-W322.851 IN-W322.851
IN-W322.952 IN-W322.952
IN-W323.562 IN-W323.562
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Table C-10. Idaho National Laboratory (IN) Crosswalk of Waste Streams TWBIR

Revision 2 vs. TWBIR - 2004

TWBIR Revision 2 Waste Streams

TWBIR - 2004 Waste Streams

IN-W323.951 IN-W323.951
IN-W337.673 IN-W337.673
IN-W337.957 IN-W337.957
IN-W341.671 IN-W341.671
IN-W341.954 IN-W341.954
IN-W342.652 IN-W342.652
IN-W342.953 IN-W342.953
IN-W358.854 IN-W358.854
IN-W358.855 IN-W358.855
IN-W358.948 IN-W358.948
IN-W358.949 IN-W358.949
IN-W372.832 IN-W372.832
IN-W372.918 IN-W372.918
N/A IN-NRF-153
N/A IN-TRA-150
N/A IN-TRA-157
N/A IN-AW-161
IN-Z001 IN-GEM-01
IN-Z001 IN-GEM-02
IN-W325.1076 IN-W325.1076
IN-W325.679 IN-W325.679
IN-W350.650 IN-W350.650
IN-W350.923 IN-W350.923
IN-W353.917 IN-W353.917
IN-W359.853 IN-W359.853
IN-W360.852 IN-W360.852
IN-W360.912 IN-W360.912
IN-W146.699 IN-W146.699
N/A IN-SBW-01A
N/A IN-SBW-01B
N/A IN-TRA-BE-01
IN-Z001 IN-Z001

N/A IN-Z001A
N/A IN-ICP-002
N/A IN-ICP-003
N/A IN-ICP-004
N/A IN-ICP-005
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C-1.11 Knolls Atomic Power Laboratory (KA)

The moderate increase of the projected volumes of TRU waste for Knolls Atomic Power
Laboratory (KAPL) waste streams KA-T001 and KA-W016 between the TWBIR Revision 2 and
TWBIR - 2004 are a result of improved estimates of material that is expected to be generated,
characterized, and packaged in its final waste form.

The TRU waste inventory volumes listed in TWBIR, Revision 2, for waste stream KA-T001
stored in final form was erroneously listed as 2.5 m*(88.3 ft®). This was incorrect and only a
small amount of TRU waste had actually been generated — 0.2 m* (7.06 ft°) (as-generated
volume). At the time, there was no TRU waste stored in final waste form. The 2.5 m® (88.3 ft°)
listed in the Revision 2 was the projected volume. The TWBIR, Revision 2 should have
indicated 0 m® of stored TRU waste in its final waste form. The TWBIR - 2004 value is 0 m® as
there is still no TRU waste in its final waste form.

Table C-11 provides the crosswalk for KAPL waste streams from TWBIR Revision 2 to the
TWBIR - 2004.

Table C-11. Knolls Atomic Power Laboratory (KA) Crosswalk of Waste Streams
TWBIR Revision 2 vs. TWBIR - 2004

TWBIR Revision 2 Waste Streams

TWBIR - 2004 Waste Streams

KA-T001

KA-T001

KA-W016

KA-WO016

C-1.12 Knolls Atomic Power Laboratory-Nuclear Fuel Services (KN)

Knolls Atomic Power Laboratory-Nuclear Fuel Services (KAPL-NFS) is a new site. This is the
first time waste streams from the site have been included in the TRU waste inventory
information.

Table C-12 provides the waste streams from KAPL-NFS.

Table C-12. Knolls Atomic Power Laboratory-Nuclear Fuel Services (KN)
Crosswalk of Waste Streams TWBIR Revision 2 vs. TWBIR - 2004

TWBIR Revision 2 Waste Streams

TWBIR - 2004 Waste Streams

N/A

KN-B234TRU

N/A

KN-B234PCBTRU

C-1.13 Lawrence Livermore National Laboratory (LL)

The inventory of stored waste at Lawrence Livermore National Laboratory (LLNL) increased
because of ongoing TRU waste generation. LLNL updated the originally reported numbers for
most of the waste streams to reflect the current inventory.
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A new high-efficiency particulate air (HEPA) filter mixed waste stream, LL-W034, was
established to accommodate several old boxes and one drum.

Table C-13 contains the crosswalk of waste streams from TWBIR Revision 2 to the TWBIR -
2004 for the LLNL.

Table C-13. Lawrence Livermore National Laboratory (LL) Crosswalk of Waste
Streams TWBIR Revision 2 vs. TWBIR - 2004

TWBIR Revision 2 Waste Streams TWBIR - 2004 Waste Streams
LL-M001 LL-M001
LL-TO01 LL-T001
LL-T002 LL-T002
LL-TOO3 LL-TOO03
LL-T004 LL-T004
LL-TOO05 LL-TOO05, LL-W034
LL-W018 LL-W018
LL-W019 LL-WO019

C-1.14 Los Alamos National Laboratory (LA)

The major differences in the Los Alamos National Laboratory (LANL) submittals for the
TWBIR Revision 2 and the TWBIR - 2004 are due to three factors:

e Redefinition of waste streams,
e Addition of waste generated between 1996 and 2003, and

e Addition of radiography characterization data for approximately 5,000 drums.

C-1.14.1 Redefinition of Waste Streams

Following the guidance in the draft WIPP Waste Analysis Plan (WAP) (NMED 1999), LANL
reorganized its waste streams beginning in 1998 with the publication of the “LANL Waste
Characterization Sampling Plan, R.0.” Waste streams in the TWBIR, Revision 2, were defined
based on major waste material parameter content (e.g., metals, combustible debris). These were
further subdivided beginning in 1998 according to the waste generation facility. Waste stream
assignments, especially involving the mixed or non-mixed status of wastes, were further refined
using additional acceptable knowledge studies in subsequent versions of the “Acceptable
Knowledge Information Summary.” There is no simple rule for correspondence in waste stream
assignment between the LANL submittals for TWBIR, Revision 2 and TWBIR - 2004; improved
acceptable knowledge (AK) resulted in numerous waste stream reassignments.
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C-1.14.2 Addition of Waste

LANL continues to generate waste — approximately 1,600 containers were generated between
1996 and the latest TWBIR - 2004 submittal. These have been added to the LANL inventory in
the latest data submittal.

C-1.14.3 Radiography Characterization Data

LANL has obtained real-time radiography (RTR) data for about 5,000 waste drums from almost
all of the defined waste streams. RTR supplies information on average, minimum, and
maximum waste material parameter content for each waste stream. Isotopic information for each
waste stream is still based primarily on AK (generator assays).

Table C-14 contains the crosswalk of waste streams from TWBIR Revision 2 to the TWBIR -
2004 for the LANL.

Table C-14. Los Alamos National Laboratory (LA) Crosswalk of Waste Streams
TWBIR Revision 2 vs. TWBIR - 2004

TWBIR Revision 2 Waste Streams TWBIR - 2004 Waste Streams
LA-M002 LA-TA-00-05, LA-TA-03-28, LA-TA-21-13,
LA-TA-21-43, LA-TA-50-17, LA-TA-50-18
LA-T001 LA-TA-00-01, LA-TA-21-42, LA-TA-50-11, LA-TA-50-
15,
LA-TA-55-19, LA-TA-55-30, LA-TA-55-44
LA-T002 LA-TA-50-17
N/A LA-0S-00-01
LA-T004 LA-IT-00-01, LA-PX-00-01, LA-TA-00-02, LA-TA-00-05,

LA-TA-00-06, LA-TA-00-07, LA-TA-03-12, LA-TA-03-
13, LA-TA-03-19, LA-TA-03-20, LA-TA-03-24, LA-TA-
03-26, LA-TA-03-30, LA-TA-21-06, LA-TA-21-12, LA-
TA-21-15, LA-TA-21-42, LA-TA-48-01, LA-TA-50-11,
LA-TA-50-15, LA-TA-50-40, LA-TA-55-19, LA-TA-55-
20, LA-TA-55-21, LA-TA-55-30, LA-TA-55-33, LA-TA-
55-38, LA-TA-55-43, LA-TA-55-44, LA-TA-55-48, LA-
TA-55-49, LA-TA-55-56

LA-T005 LA-1T-00-01, LA-SL-00-01, LA-TA-00-01, LA-TA-00-02,
LA-TA-00-04, LA-TA-00-05, LA-TA-00-06, LA-TA-00-
07, LA-TA-03-12, LA-TA-03-19, LA-TA-03-20, LA-TA-
03-24, LA-TA-03-42, LA-TA-21-12, LA-TA-48-01, LA-
TA-50-11, LA-TA-55-19, LA-TA-55-20, LA-TA-55-21,
LA-TA-55-22, LA-TA-55-23, LA-TA-55-24, LA-TA-55-
25, LA-TA-55-28, LA-TA-55-30, LA-TA-55-32, LA-TA-
55-33, LA-TA-55-34, LA-TA-55-38, LA-TA-55-39, LA-
TA-55-43, LA-TA-55-44, LA-TA-55-49, LA-TA-55-53,
LA-TA-55-56, LA-TA-55-60

LA-T006 LA-TA-00-02, LA-TA-00-05, LA-TA-21-15, LA-TA-21-
12, LA-TA-48-01, LA-TA-50-15, LA-TA-55-30, LA-TA-
55-32, LA-TA-55-33, LA-TA-55-38, LA-TA-55-44, LA-
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Table C-14. Los Alamos National Laboratory (LA) Crosswalk of Waste Streams
TWBIR Revision 2 vs. TWBIR - 2004

TWBIR Revision 2 Waste Streams

TWBIR - 2004 Waste Streams

TA-55-49

LA-T007

LA-TA-03-24, LA-TA-03-26

LA-T008

LA-TA-00-01, LA-TA-03-29, LA-TA-21-14, LA-TA-21-
41, LA-TA-21-44, LA-TA-50-20

LA-T009

LA-IT-00-01, LA-OS-00-02, LA-TA-00-01, LA-TA-00-02,
LA-TA-00-04, LA-TA-00-07, LA-TA-03-12, LA-TA-03-
13, LA-TA-03-19, LA-TA-03-20, LA-TA-03-24, LA-TA-
03-26, LA-TA-03-40, LA-TA-03-42, LA-TA-21-12, LA-
TA-21-41, LA-TA-21-42, LA-TA-21-44, LA-TA-50-11,
LA-TA-50-15, LA-TA-50-17, LA-TA-50-19, LA-TA-50-
41, LA-TA-55-19, LA-TA-55-30, LA-TA-55-33, LA-TA-
55-34, LA-TA-55-38, LA-TA-55-44, LA-TA-55-48, LA-
TA-55-49, LA-TA-55-53, LA-TA-55-56, LA-TA-55-60,
LA-TA-55-62, LA-TA-55-63

LA-TR04

LA-TA-03-27

LA-TRO5

LA-TA-03-27

LATRO7

LA-TA-00-02, LA-TA-03-27

LA-WO001 is LA-MO001 (This is LANL Local ID.)

LA-TA-00-02, LA-TA-00-04, LA-TA-00-05, LA-TA-03-
12, LA-TA-03-19, LA-TA-03-24, LA-TA-03-40, LA-TA-
21-12, LA-TA-21-40, LA-TA-21-42, LA-TA-49-01, LA-
TA-50-11, LA-TA-50-15, LA-TA-50-40, LA-TA-55-19,
LA-TA-55-30, LA-TA-55-44

LA-WO003 is LA-M003 (This is LANL Local ID.)

LA-TA-00-01, LA-TA-00-05, LA-TA-21-43, LA-TA-50-
10, LA-TA-50-19

LA-WO004 is LA-MO004 (This is LANL Local ID.)

LA-TA-00-05, LA-TA-00-06, LA-TA-00-07, LA-TA-03-
12, LA-TA-03-13, LA-TA-03-19, LA-TA-03-20, LA-TA-
21-06, LA-TA-55-19, LA-TA-55-20, LA-TA-55-30, LA-
TA-55-44, LA-TA-55-56

LA-WO005 is LA-MO0O05 (This is LANL Local ID.)

LA-TA-00-02, LA-TA-00-04, LA-TA-00-06,LA-TA-00-07,
LA-TA-03-13, LA-TA-03-19, LA-TA-03-24, LA-TA-55-
19, LA-TA-55-21, LA-TA-55-22, LA-TA-55-23, LA-TA-
55-28, LA-TA-55-30, LA-TA-55-32, LA-TA-55-34, LA-
TA-55-38, LA-TA-55-39, LA-TA-55-43, LA-TA-55-44,
LA-TA-55-53, LA-TA-55-56, LA-TA-55-60, LA-TA-55-61

LA-W006 is LA-M006

LA-TA-00-05, LA-TA-03-30, LA-TA-21-16, LA-TA-50-
19, LA-TA-55-30, LA-TA-55-32, LA-TA-55-38, LA-TA-
55-41, LA-TA-55-44, LA-TA-55-49, LA-TA-55-53, LA-
TA-03-31

LA-WO009 is LA-MO009 (This is LANL Local ID.)

LA-1T-00-01, LA-TA-00-01, LA-TA-00-02, LA-TA-00-03,
LA-TA-00-04, LA-TA-03-13, LA-TA-03-19, LA-TA-03-
28, LA-TA-03-40, LA-TA-21-16, LA-TA-21-40, LA-TA-
50-15, LA-TA-50-17, LA-TA-50-18, LA-TA-50-19,
LA-TA-50-40, LA-TA-55-19, LA-TA-55-30,
LA-TA-55-38, LA-TA-55-44, LA-TA-55-49,
LA-TA-55-53, LA-TA-55-56, LA-TA-55-60,
LA-TA-55-61

LA-W066 is LA-MO0O01 (This is LANL Local ID.)

LA-TA-00-02, LA-TA-00-04, LA-TA-00-05, LA-TA-03-
12, LA-TA-03-19, LA-TA-03-24, LA-TA-03-40, LA-TA-
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Table C-14. Los Alamos National Laboratory (LA) Crosswalk of Waste Streams
TWBIR Revision 2 vs. TWBIR - 2004

TWBIR Revision 2 Waste Streams TWBIR - 2004 Waste Streams

21-12, LA-TA-21-40, LA-TA-21-42, LA-TA-49-01, LA-
TA-50-11, LA-TA-50-15, LA-TA-50-40, LA-TA-55-19,
LA-TA-55-30, LA-TA-55-44

LA-WO067 is LA-T004 (This is LANL Local ID.) See LANL LA-T004

LA-W068 is LA-T005 (This is LANL Local ID.) See LANL LA-T005

LA-WRO1 is LA-MRO1 (This is LANL Local ID.) | LA-TA-00-01, LA-TA-03-27

LA-WRO05 is LA-MRO05 (This is LANL Local ID.) | LA-TA-03-27

N/A LA-TA-55-52

LA-Z001 Unavailable

C-1.15 Nevada Test Site (NT)

The Nevada Test Site (NTS) has one new waste stream identified in the TWBIR - 2004 from the
National Nuclear Security Administration. That new waste stream results from activities from
the Joint Actinide Shock Physics Experimental Research (JASPER) Facility.

Table C-15 contains the crosswalk of waste streams from TWBIR Revision 2 to the TWBIR -
2004 for the NTS.

Table C-15. Nevada Test Site Laboratory (NT) Crosswalk of Waste Streams
TWBIR Revision 2 vs. TWBIR - 2004

TWBIR Revision 2 Waste Streams TWBIR - 2004 Waste Streams
NT-W001 NT-W001
NT-W021 NT-W021
N/A NT-JAS-01

C-1.16 Oak Ridge National Laboratory (OR)
C-1.16.1 Waste Streams

The number of waste streams was reduced from 16 to 9. The reason for the change is to better
represent the waste streams that WIPP will receive. The previously identified waste streams
were reflective of the stored inventory. The new waste stream information reflects the
repackaged waste after sorting, treatment, re-characterization, and repackaging.

Corresponding to the WIPP-1D changes, the waste matrix codes have been updated to reflect the
waste stream parameters.

C-1.16.2 TRUCON Codes

There were no significant changes in the TRUCON codes. Oak Ridge will need to work with
WIPP to obtain TRUCON codes for the various waste streams as Oak Ridge approaches
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certification. The currently approved Oak Ridge TRUCON codes (OR-125 and OR-225) are still
needed.

C-1.16.3 EPA Codes

The EPA codes were eliminated for the waste because of treatment. The previous waste stream
description included EPA codes for characteristic heavy metals including D006, D008, D009,
and D011. The current DOE-ORO contract for processing the TRU waste includes treatment to
meet the Resource Conservation and Recovery Act (RCRA) Land Disposal Restrictions.
Therefore, the TRU waste will not carry the characteristic EPA codes at the time it is sent to
WIPP.

C-1.16.4 Radionuclides

The radioisotope inventory for Oak Ridge has changed considerably. The radioisotope
inventories have increased from approximately 125,000 curies in TWBIR, Revision 2 to 245,000
curies in the TWBIR - 2004. The TWBIR Revision 2 information indicated that the predominant
isotopes by activity were ®°Co and **®"Ag, with over a factor of ten reduction to reach the next
dominant isotopes (***Pu, #*Am, *Sr, **¥'Cs, etc.). The TWBIR - 2004 information indicates the
predominant isotopes are 2*'Pu, *Sr, and **'Cs with over a factor of ten reduction to reach the
next dominant isotopes (**®Pu, **?Eu, **Cm, etc.). The changes in the radioisotope inventory are
attributable to three sources:

e Additional characterization information
e Differences in waste processing strategies
e Additional waste streams

Oak Ridge has obtained more reliable characterization data than what existed five years ago. A
considerable number of samples have been obtained from the TRU sludge and analyzed. Further
characterization was also performed for the CH- and RH-TRU waste debris from the major
production facilities in Oak Ridge. The debris characterization effort identified more actinides
and other isotopes than were previously included.

Oak Ridge waste processing includes compaction of the waste and size reduction of the waste.
Since the TWBIR activities are reported as concentrations (i.e., Ci/m®), compaction and size
reduction would increase the concentration. However, a net reduction of radioisotopes will be
going to WIPP as a result of waste sorting and segregation. Sorting will generate LLW that will
be sent to the NTS. Offsetting the isotope reduction by the generation of LLW is a small
increase in the volume of unsorted waste. All told, these changes result in only moderate change
to the overall totals.

Oak Ridge has identified a few additional waste streams that have added a significant amount of
radioisotopes. These streams include TRU soils, fuel salts, and decontamination and
decommissioning (D&D) debris.
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C-1.16.5 Packaging

The packaging, when realigned to the new waste stream designators, has not changed. Oak
Ridge plans to send CH-TRU waste in 55-gallon drums and RH-TRU waste in 72B canisters.

C-1.16.6 Volumes

The volume of waste being sent from Oak Ridge to WIPP has decreased from approximately
3,800 m® (134,216 ft*) in TWBIR Revision 2 to 1,100 m® (38,852 ft*) in the TWBIR - 2004.
This is mostly attributable to the planned volume reduction techniques during waste processing
including waste segregation (LLW from TRU), compaction, size reduction, and evaporative
drying for sludge.

The Oak Ridge submittal for the TWBIR - 2004 is focused on the projected volumes, not the
current volumes. The reason for the emphasis on projected volumes is that the Oak Ridge waste
streams will be completely repackaged and will include considerable volume reduction to most
of the waste streams. The repackaged waste is what will be sent to WIPP. The effort to prepare
the TWBIR - 2004 information included a detailed evaluation of the projected volumes.

For the debris and homogeneous solids (sludge), the inventory information for TWBIR,
Revisions 2 and 4 are essentially the same. The addition of environmental restoration waste
streams (i.e., soil, salts, TRU Waste polychlorinated biphenyls [PCB]) resulted in new waste
material parameter for those waste streams.

There is a significant change between WMP densities in TWBIR, Revision 2 and the TWBIR -
2004 due to the compaction and size reduction efforts previously discussed. Also, new waste
streams (such as soil) have been added and their specific WMP densities are included in the
TWBIR - 2004.

Table C-16 contains the crosswalk of waste streams from TWBIR Revision 2 to the TWBIR -
2004 for the ORNL.

Table C-16. Oak Ridge National Laboratory (OR) Crosswalk of Waste Streams
TWBIR Revision 2 vs. TWBIR - 2004

TWBIR Revision 2 Waste Streams TWBIR - 2004 Waste Streams
OR-W041, OR-W052, OR-W053 OR-W201
OR-W044, OR-W045, OR-W047, OR-W048 OR-W202
N/A OR-W203
N/A OR-W204
OR-W054 OR-W211
OR-W040, OR-W043 OR-W212
N/A OR-W213
N/A OR-W214
OR-W042, OR-W046 OR-W215
OR-W051 N/A
OR-W049 N/A
OR-W050 N/A
OR-Z001 Unavailable
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C-1.17 Paducah Gaseous Diffusion Plant (PA)

There were no changes to the Paducah waste streams from TWBIR, Revision 2 to TWBIR -
2004. Table C-17 contains the crosswalk of waste streams from TWBIR Revision 2 to the
TWBIR - 2004 for the Paducah Gaseous Diffusion Plant.

Table C-17. Paducah Gaseous Diffusion Plant Laboratory (RA) Crosswalk of
Waste Streams TWBIR Revision 2 vs. TWBIR - 2004

TWBIR Revision 2 Waste Streams TWBIR - 2004 Waste Streams
PA-A015 PA-A015
PA-B015 PA-B015
PA-W014 PA-W014

C-1.18 Rocky Flats Environmental Technology Site (RF)

The major changes in the Rocky Flats Environmental Technology Site (RFETS) waste streams
are that all the residues have been re-characterized as waste and have been processed and
packaged as TRU or TRU mixed (MTRU) waste. Many waste streams were renamed from
mixed residues (MR) waste to mixed TRU (MT) waste or TRU residues (TR) to TRU TRU (TT).
Also, several new waste streams have been added. N/A for a waste stream indicates no

inventory.

The waste material parameters (WMPs) and the radionuclide concentration in curies per cubic
meter (Ci/m°) are based on data from WIPP-approved RTR or assay systems.

Table C-18 contains the crosswalk of waste streams from TWBIR Revision 2 to the TWBIR -

2004 for the RFETS.

Table C-18. Rocky Flats Environmental Technology Site (RF) Crosswalk of Waste
Streams TWBIR Revision 2 vs. TWBIR - 2004

TWBIR Revision 2 Waste Streams

TWBIR - 2004 Waste Streams

RF- MR-0070 N/A

RF-MR0089 RF-MT0089

RF-MR0090 RF-MT0090, RF-MT0093
RF-MR0091 RF-MTO0091, RF-MT0093
RF-MR0092 RF-MT0092, RF-MT0093
RF-MR0097 RF-MT0097, RF-MT0093
RF-MR0099 RF-MTO0099
RF-MR-0200 RF-TT0200

RF-MR0290 RF-MT0290
RF-MR-0292 RF-MT-0292
RF-MR-0299 N/A

RF-MR0320 RF-MT0320

RF-MR0321 RF-MT0321

RF-MR0330 RF-MT0330
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Table C-18. Rocky Flats Environmental Technology Site (RF) Crosswalk of Waste
Streams TWBIR Revision 2 vs. TWBIR - 2004

TWBIR Revision 2 Waste Streams

TWBIR - 2004 Waste Streams

RF-MR-0331 RF-MT-0331
RF-MR0332 RF-MT0332
RF-MR-0333 N/A
RF-MR0336 RF-MTO0336
RF-MR0337 RF-MTO0337
RF-MR-0338 RF-TT0338
RF-MR0339 RF-MT0339
RF-MR0340 RF-TT0340
RF-MR0341 RF-MTO0339
RF-MR-0342 RF-MT-0342

RF-MR-0365, RF-MR-0409, RF-MR-0411,
RF-MR-0413, RF-MR-0414, RF-MR-0434,
RF-MT-0411, RF-TR0404, RF-TR0405,
RF-TR0406, RF-TR0407, RF-TR0408,
RF-TR0410, RF-TR0411, RF-TR0413,
RF-TR0415, RF-TR0417, RF-TR0418,
RF-TR0427, RF-TR0429, RF-TR0433,
RF-TR0434, RF-TR0473, RF-TR0654,

RF-TT411R, RF-TT429R, RF-TT433X, RF-TT436R,
RF-TT454X

RF-MR-0391, RF-MR-0395, RF-TR0390,
RF-TR0395, RF-TR0396, RF-TR0398

RF-MR0371 RF-MTO0371
RF-MR0373 RF-MT0373
RF-MR0374 RF-MT0374
RF-MR-0376 RF-MTO0376
RF-MRO0377 RF-MTO0377
RF-MR0378 RF-MTO0378
RF-MR-0387, RF-MR-0390, RF-MR-0392, RF-TT398R

RF-MR-0393 RF-TT0393, RF-TT393R

RF-MR-0400 N/A

RF-MR-0401 N/A

RF-MR0419 RF-MTO0419

RF-MR0420 RF-MT0420

RF-MR0421, RF-MR0422, RF-MR0428 RF-MT420P

RF-MR0423 RF-MT0423

RF-MR-0500 N/A

RF-MR-0503 RF-MT0503, RF-MT0505
RF-MR-0508, RF-MR-0527 RF-MT0828, RF-MT0829, RF-MT0505
RF-MR0533 RF-MTO0533, RF-TT0533

RF-MR0535 RF-MT0535

RF-MR-0541 RF-MT0541

RF-MR-X200 RF-TT0523, RF-MT532C, RF-TT0200
RF-MT0001 RF-MTO0001, RF-MT0002, RF-MTO0532E,

RF-MT0532F, RF-MT0828, RF-MT0829
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Table C-18. Rocky Flats Environmental Technology Site (RF) Crosswalk of Waste
Streams TWBIR Revision 2 vs. TWBIR - 2004

TWBIR Revision 2 Waste Streams

TWBIR - 2004 Waste Streams

RF-MTO0003 RF-MTO0003, RF-MT0529, RF-MT0531, RF-MT0816,
RF-MTO0827, RF-MT0857

RF-MTO0007 RF-MTO0007

RF-MT-0292 RF-MT-0292

RF-MT-0299 RF-MT-0299

RF-MT0320 RF-MT0320, RF-MT3010, RF-MT3011, RF-TT3010,
RF-TT3011

RF-MT0321 RF-MTO0321, RF-MT3010, RF-MT3011, RF-TT3010,
RF-TT3011

RF-MT-0328 RF-MT-0328

RF-MTO0330 RF-MTO0330, RF-MT3010, RF-MT3011, RF-TT3010,
RF-TT3011

RF-MT-0331 RF-MT-0331

RF-MT-0335 RF-MT-0335

RF-MT0336 RF-MT0336, RF-MT3010, RF-MT3011, RF-TT3010,
RF-TT3011

RF-MT0337 RF-MT0337, RF-MT3010, RF-MT3011, RF-TT3010,
RF-TT3011

RF-MT-0338 N/A

RF-MTO0339 RF-MT0339

RF-MT0341 RF-MTO0339

RF-MT-0342 RF-MT-0342

RF-MT-0372 RF-MT-0372, RF-TT0372

RF-MT0374 RF-MTO0374, RF-MT3010, RF-MT3011, RF-TT3010,
RF-TT3011

RF-MTO0375 RF-MTO0375A, RF-TT0375A, RF-MT0375B, RF-
TT0375B

RF-MTO0377 RF-MTO0377, RF-TTO0377

RF-MTO0378 RF-MTO0378

RF-MT-0368 RF-TT0368

RF-MT-0391, RF-MT-0392 RF-TT398R

RF-MT-0393 RF-TT0393, RF-TT393R

RF-MT-0400 N/A

RF-MT-0409 RF-TT0409

RF-MT-0412 RF-TT0412

RF-MT-0414 N/A

RF-MT0420 RF-MT0420

RF-MT0425 RF-MT0425

RF-MT-0438 RF-MT-0438

RF-MT0440 RF-MT0440, RF-MT0443, RF-TT0443

RF-MT0442 RF-MT0442

RF-MT0444 RF-MT0444

RF-MT0480 RF-MT0480, RF-MT3010, RF-MT3011, RF-TT3010,

RF-TT3011, RF-TT0971, RF-TT0972, RF-TT0973

Appendix C

-33-



DOE/TRU-2006-3344

Table C-18. Rocky Flats Environmental Technology Site (RF) Crosswalk of Waste
Streams TWBIR Revision 2 vs. TWBIR - 2004

TWBIR Revision 2 Waste Streams TWBIR - 2004 Waste Streams

RF-MT-0491 RF-MT-0491

RF-MT-0492 RF-TT0492

RF-MT-0541 RF-MT0541

RF-MT0544 RF-MTO0545, RF-TT0545, RF-TT0886

RF-MT0800 RF-MT0800

RF-MT0801 RF-MT0801

RF-MT0803 RF-MT0803

RF-MT0806 RF-MT0806

RF-MT0807 RF-MT0807

RF-MT0821 RF-TT0821, RF-MT3010, RF-MT3011, RF-TT3010,
RF-TT3011

RF-MT0822 RF-TT0822, RF-MT3010, RF-MT3011, RF-TT3010,
RF-TT3011

RF-MT-0823 RF-MT-0823

RF-MT0831 RF-MT0831, RF-MT3010, RF-MT3011, RF-TT3010,
RF-TT3011

RF-MT0831P N/A

RF-MT0832 RF-MT0832, RF-MT3010, RF-MT3011, RF-TT3010,
RF-TT3011

RF-MT0833 RF-MT0833, RF-MT3010, RF-MT3011, RF-TT3010,
RF-TT3011

RF-MT0853 RF-MT0833

RF-MT0855 RF-MT0855

RF-MT0856 RF-MT0443, RF-MT3010, RF-MT3011, RF-TT3010,
RF-TT3011

RF-MT2116 RF-MT2116

RF-MTX111 N/A

RF-MTX112 RF-MT-0299

RF-MTX115 RF-MTO0816, RF-MT0827

RF-T010 RF-MT0800, RF-MT0803, RF-MT0807

RF-TR0044, RF-TR0067, RF-TR0081, RF-MT532C

RF-TR0087, RF-TR0146, RF-TR0289

RF-TR0080 RF-MT532A, RF-MT532B, RF-MT532C,
RF-MT532D

RF-TR0082 RF-MT532A, RF-MT532B, RF-MT532C,
RF-MT532D

RF-TR0083 RF-MT532A, RF-MT532B, RF-MT532C,
RF-MT532D

RF-TR0084 RF-MT532A, RF-MT532B, RF-MT532C,
RF-MT532D

RF-TR0086 RF-MT532A, RF-MT532B, RF-MT532C,
RF-MT532D

RF-TR0089 RF-MT0089, RF-MTOH61, RF-MT532A,
RF-MT532B, RF-MT532C, RF-MT532D,
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Table C-18. Rocky Flats Environmental Technology Site (RF) Crosswalk of Waste
Streams TWBIR Revision 2 vs. TWBIR - 2004

TWBIR Revision 2 Waste Streams

TWBIR - 2004 Waste Streams

RF-TR0145 N/A

RF-TR0290 RF-MTOH61
RF-TR0299 RF-TT0299

RF-TR0300 RF-TT0300

RF-TR0301 RF-TT0301, RF-TT301U
RF-TR0303 RF-TT0302

RF-TR0310 RF-TT0310, RF-TT310P
RF-TR0312 RF-TT0312

RF-TR0320 RF-TT0320

RF-TR0330 RF-TTO0330

RF-TR0331 RF-TT-0331
RF-TR0334 RF-TT-0334, RF-TT0532B
RF-TRO0335 RF-TT0335

RF-TR0336 RF-TT0336

RF-TR0337 RF-TTO0337

RF-TR 0338 RF-TT0338, RF-TT338S
RF-TR0342 RF-TT0342

RF-TR0368 RF-TT0368, RF-TT0360
RF-TR0370 RF-TTO0370

RF-TRO376 RF-TT0371

RF-TR0390 RF-TT390P

RF-TR0391 RF-TT0391, RF-TT391P
RF-TR0392 RF-TT0392, RF-TT392P
RF-TR0394 RF-TT0394, RF-TT394P
RF-TR0395 RF-TT395P

RF-TR0396 RF-TT396P

RF-TR0398 RF-TT0398, RF-TT398P
RF-TR0409 RF-TT0409

RF-TR0412 RF-TT0412

RF-TR0414 RF-TT0414

RF-TR0416 RF-TT0480

RF-TR0430 RF-TT0430

RF-TR0431 RF-TT0431

RF-TR0438 RF-TT0438, RF-TT0532B
RF-TR0440 RF-TT0440

RF-TR0441 RF-TT0441

RF-TR0442 RF-TT0442

RF-TR0444 RF-MT0444
RF-TR0479 RF-TT0479

RF-TR0480 RF-TT0480

RF-TR0484 RF-TT0484

RF-TR0485 RF-TT0485
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Table C-18. Rocky Flats Environmental Technology Site (RF) Crosswalk of Waste
Streams TWBIR Revision 2 vs. TWBIR - 2004

TWBIR Revision 2 Waste Streams

TWBIR - 2004 Waste Streams

RF-TR0486 RF-TT0486
RF-TR0489 RF-TT0489
RF-TR0504 N/A
RF-TR0527 RF-MT0828, RF-MT0829
RF-TR0541 RF-TT0541
RF-TRO600 N/A
RF-TR0601 RF-TT0601
RF-TR0653 RF-MT532D
RF-TR0655 RF-TT0655
RF-TT0300 RF-TT0300
RF-TT0301 RF-TT0301
RF-TT0302 RF-TT0302, RF-MT0302
RF-TT0303 RF-TT0303
RF-TT0312 RF-TT0312
RF-TT0320 RF-TT0320, RF-TT0483, RF-TT0854
RF-TT0330 RF-TT0330
RF-TT0335 RF-TT0335
RF-TT0336 RF-TT0336
RF-TT0337 RF-TT0337
RF-TT0338 RF-TT0338
RF-TT0374 RF-TT0374
RF-TT0376 RF-TT0376
RF-TT0430 RF-TT0430
RF-TT0431 RF-TT0431
RF-TT0438 RF-TT0438, RF-TT0532B
RF-TT0440 RF-TT0440, RF-TT0317
RF-TT0441 RF-TT0441, RF-TT0317
RF-TT0442 RF-TT0442, RF-TT0317
RF-TT0479 RF-TT0479
RF-TT0480 RF-TT0480, RF-TT0483, RF-TT0854
RF-TT0481 RF-TT0481
RF-TT0484 RF-TT0484
RF-TT0485 RF-TT0485, RF-TT0483, RF-TT0854
RF-TT0486 RF-TT0486
RF-TT0487 RF-TT0487
RF-TT0489 RF-TT0489, RF-TT0483, RF-TT0854
RF-TT0490 RF-TT0490, RF-MT0490
RF-TT0491 RF-TT0491
RF-TT0508 RF-MT0828, RF-MT0829
RF-TT0541 RF-TT0541
RF-TT0802 RF-TT0802
RF-TT0806 N/A
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Table C-18. Rocky Flats Environmental Technology Site (RF) Crosswalk of Waste
Streams TWBIR Revision 2 vs. TWBIR - 2004

TWBIR Revision 2 Waste Streams

TWBIR - 2004 Waste Streams

RF-TT0809 RF-TT0809
RF-TT0821 RF-TT0821
RF-TT0822 RF-TT0822
RF-TT0823 RF-TT0823
RF-TT0824 RF-TT0824
RF-TT0825 RF-TT0825
RF-TT0831 RF-MT0831
RF-TT0832 RF-TT0832
RF-TT0833, RF-MT0831
RF-TT0999 N/A
RF-TT2116 RF-MT2116
RF-TT2216 RF-TT2216
RF-WO011 RF-MT0480, RF-MT0488
N/A RF-TTO0069
N/A RF-TTO0532A
N/A RF-MTO0523A
N/A RF-MT0523B
N/A RF-MT0523C
N/A RF-MT0523D
N/A RF-MTO0523E
N/A RF-TT0523A
N/A RF-TT0523B
N/A RF-TT0523C
N/A RF-TT0523D
N/A RF-TT0523E

C-1.19 Sandia National Laboratories (SA)

C-1.19.1 Inventory Changes

The TWBIR, Revision 2, for Sandia National Laboratories, New Mexico (SNL/NM) included
two waste streams: SA-W134 — Transuranic Waste at Hot Cell Facility and SA-T001 — Lovelace
Inhalation Toxicology Research Institute (ITRI) Waste Stream. The TWBIR - 2004, renamed
one waste stream, SA-W134 — TRU Waste from SNL/NM - Contact-Handled and created one
new waste stream, SA-W135 — TRU Waste from SNL/NM — Remote-Handled. The total waste
covered by these two waste streams shows an increase in volume from the TWBIR, Revision 2.
This increase is due to the TRU waste volume generated during the decontamination and
decommissioning of the Hot Cell Facility at SNL/NM Technical Area V being greater than
originally anticipated, additional TRU waste identified during re-characterization efforts of
legacy waste stored by SNL/NM, and an effort to identify nuclear material that has no defined

use at the laboratory.
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The updated volume for SA-T0O01 — Lovelace ITRI Waste Stream has been reduced from the
TWBIR, Revision 2. This is due to a mission change at the Lovelace Respiratory Research
Institute (LRRI). It is no longer a DOE-funded facility and its work with radioactive material,
especially transuranic isotopes, has been greatly reduced. Any additional TRU waste generated
by the facility will be the result of D&D efforts.

Table C-19 contains the crosswalk of waste streams from TWBIR Revision 2 to the TWBIR -
2004 for the SNL.

Table C-19. Sandia National Laboratories (SA) Crosswalk of Waste Streams
TWBIR Revision 2 vs. TWBIR - 2004

TWBIR Revision 2 Waste Streams TWBIR - 2004 Waste Streams
SA-T001 SA-T001
SA-W134 SA-W134, SA-W134M, SA-W135
SA-Z001 SA-Z001

C-1.20 Savannah River Site (SR)

The TWBIR, Revision 2, contained 47 specific waste streams for the Savannah River Site (SRS);
18 waste streams were TRU and 29 waste streams were mixed TRU (MTRU). The reported
stored inventory was 9,194 m* (324,732 ft). In TWBIR, Revision 2, the technology identified
for treating part of the inventory was vitrification that had a volume reduction ratio of 30 to 1.
Also included was size reduction for large metal components that had to fit into standard waste
boxes (SWBs). The size reduction ratio used was 3.5 to 1. As a result, the final waste forms
identified were vitrified debris, heterogeneous debris, and metal debris.

The SRS has consolidated the 47 waste streams into 20 waste streams. This is because
vitrification will no longer be implemented for treatment and the large metal components will
only be size-reduced to fit into 5 ft by 5 ft by 8 ft containers. As a result, the vitrified and metal
waste streams have been deleted and are now included in the heterogeneous debris waste
streams. The reported TWBIR - 2004, stored inventory is 11,612 m® (410,135.8 ft°).

The SRS also identifies five future waste streams to be generated as a result of pit disassembly
and waste solidification activities. It also identifies the future generation of 270 m® (9,536.4 ft°)
of waste from Mound. This is the inventory currently being shipped to SRS. As shown in Table
C-20, all 13 waste streams from Mound (identified in TWBIR, Revision 2) are accounted for in
Waste Stream W027-999-HET (TWBIR - 2004).

Having compared the EPA Hazardous Waste codes between TWBIR, Revision 2 and TWBIR -
2004, five codes have been added in the TWBIR - 2004. The five codes are D029, D035, D039,
D040, and D043. These codes were added as a result of Acceptable Knowledge report
development.

Table C-20 contains the crosswalk of waste streams from TWBIR Revision 2 to the TWBIR -
2004 for the SRS.
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Table C-20. Savannah River Site (SR) Crosswalk of Waste Streams
TWBIR Revision 2 vs. TWBIR - 2004

TWBIR Revision 2 Waste Streams

TWBIR - 2004 Waste Streams

T001-221F-MET, T001-221F-VIT, TO01-221F-HET

T001-221F-HET

T001-221H-MET, T001-221H-VIT, T001-221H-HET

T001-221H-HET

T001-235F-MET, T001-235F-VIT, T001-235F-HET

TO001-235F-HET

T001-772F-MET, T001-772F-VIT, TOO1-772F-HET

TO001-772F-HET

T001-773A-MET, T001-773A-VIT, T001-773A-HET

TO001-773A-HET

TO001-773A-CLA

TO001-773A-CLAS

T003-773A-VIT, T003-773A-HET

TO03-773A-HET

WO006-773A-VIT

WO006-773A-VIT

W026-221F-VIT, W026-221F-HET

W026-221F-HET

W026-221H-VIT, W026-221H-HE

W026-221H-HET

W026-235F-VIT, W026-235F-HET

W026-235F-HET

WO026-772F-VIT, WO026-772F-HET

WO026-772F-HET

W026-773A-VIT, W026-773A-HE

WO026-773A-HET

W027-221F-ME, W027-221F-VIT, W027-221F-HET

W027-221F-HET

W027-221H-ME, W027-221H-VIT, W027-221H-HE

W027-221H-HET

W027-235F-ME W027-235F-VIT, W027-235F-HET

W027-235F-HET

WO027-772F-ME, W027-772F-VIT, W027-772F-HET

WO027-772F-HET

WO027-773A-ME, W027-773A-VIT, W027-773A-HE

WO027-773A-HET

W027-999-VIT, W027-999-HET, MD-M001, MD-T001,
MD-T003, MD-T005, MD-T006, MD-T007, MD-T008,
MD-T009, MD-T010, MD-T012, MD-W002, MD-WQ03,
MD-W017

W027-999-HET

WO053-773A-VIT

WO053-773A-VIT

N/A SR-T001-WSB-1
N/A SR-W026-WSB-2
N/A SR-T001-WSB-3
N/A SR-W026-PDCF-1
N/A SR-W026-MFFF-1
SR-Z001 Unavailable

C-1.21 Separations Process Research Unit (SP)

The Separations Process Research Unit (SPRU) was mentioned in TWBIR Revision 2, but no
waste streams were identified. One waste stream from SPRU is now included in TWBIR - 2004.

Table C-21 provides the waste stream from SPRU.

Table C-21. Separations Process Research Unit (SP) Crosswalk of Waste Streams
TWBIR Revision 2 vs. TWBIR - 2004

TWBIR Revision 2 Waste Streams

TWBIR - 2004 Waste Streams

N/A

SP-T001
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C-1.22 U.S. Army Material Command (MC)

No changes were reported for the U.S. Army Material Command (USAMC) waste streams with
this TWBIR - 2004.

Table C-22 contains the crosswalk of waste streams from TWBIR Revision 2 to the TWBIR -
2004 for the USAMC.

Table C-22. U.S. Army Material Command (MC) Crosswalk of Waste Streams
TWBIR Revision 2 vs. TWBIR - 2004
TWBIR Revision 2 Waste Streams TWBIR - 2004 Waste Streams
MC-W001 MC-W001

C-1.23 West Valley Demonstration Project (WV)

Four waste streams were removed from the inventory as a result of re-characterization. Final
form inventory was reduced because of size reduction and repackaging.

A Remote-Handled Waste Facility (RHWF) is being constructed to sort, characterize,
size-reduce, decontaminate, and repackage waste currently stored on site. Operations at the
RHWEF are expected to begin in the first quarter of fiscal year 2005. As a result of this new
facility, the RH-TRU waste portion of West Valley Demonstration Project (WVDP) waste, final
form has been reduced. One additional waste stream number has been assigned for inventory
tracking purposes as a result of the RHWF Process. The WV-T021 waste stream is a subset of
waste stream WV-T001, Fissile Material, as shown in Table C-23.

Three decontamination projects were initiated and three additional waste stream numbers were
assigned for inventory tracking purposes as shown in Table C-23.

Table C-23 contains the crosswalk of waste streams from TWBIR Revision 2 to the TWBIR -
2004 for the WVDP.

Table C-23. West Valley Demonstration Project (WVDP) Crosswalk of Waste
Streams TWBIR Revision 2 to TWBIR - 2004

TWBIR Revision 2 Waste Streams TWBIR - 2004 Waste Streams
WV-MO005 WV-M005, WV-T019
WV-MO007 WV-M007
WV-MO008 WV-M008
WV-MO010 WV-M010
WV-M012 N/A
WV-M013 WV-M013
WV-M015 WV-M015
WV-T001 WV-T001, WV-T020, WV-T021
WV-T002 N/A
WV-T003 N/A
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Table C-23. West Valley Demonstration Project (WVDP) Crosswalk of Waste
Streams TWBIR Revision 2 to TWBIR - 2004

TWBIR Revision 2 Waste Streams

TWBIR - 2004 Waste Streams

WV-T004 WV-T004

WV-T006 WV-T006

WV-T009 WV-T009

WV-T011 WV-T011

WV-T014 WV-T014, WV-T018
WV-T016 WV-T016, WV-T018
WV-T017 WV-TO017
WV-W041 N/A

WV-W024 WV-W024
WV-2Z001 WV-2001
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D-1.0 INTRODUCTION

The calculations for the packaging material densities (also referred to as container material
densities) for steel, plastic, or lead present in each type of transuranic (TRU) waste container that
will be shipped to the Waste Isolation Pilot Plant (WIPP) are based on packaging assumptions
found in the Transuranic Waste Baseline Inventory Report (TWBIR), Revision 2, Chapter 1
(DOE 1995) and on data documented in the TRUPACT-II Authorized Methods for Payload
Control (TRAMPAC; DOE 2004a). Additional details concerning waste material parameters or
packaging materials can be found in Table M-6 of Appendix M of this document. This appendix
describes how packaging material densities are determined for sites where limited or no
information was provided.

This appendix consists of two parts. In the first part, the general packaging material densities are
given for directly loaded containers including 55-gallon drums, 85-gallon drums, 100-gallon
drums, and standard waste boxes (SWBs). This part also includes the methods used to determine
the packaging material densities when waste containers are overpacked, such as four 55-gallon
drums overpacked in an SWB or ten 55-gallon drums overpacked in a ten-drum overpack
(TDOP). These general methods are based on TWBIR, Revision 2 (DOE 1995) and the
TRAMPAC (DOE 2004a). The calculations to estimate the packaging material densities in
kilograms per cubic meter (kg/m®) are presented in Section D-2.0.

The second part of this appendix summarizes the methods used to calculate and document
packaging material densities on a site-by-site basis. These summaries are based on several
“Routine Calculations” that were developed and documented under Sandia National Laboratories
(SNL) Nuclear Waste Management Program Procedure, NP 9-1, Analyses (SNL 2001). These
routine calculations were conducted after a thorough review of the inventory information
revealed that some waste streams required modification to allow for shipping container volume.
For example, some sites reported the current packaging configuration of their waste streams
instead of the configuration that the waste would be in when shipped to and disposed in WIPP.
Although this information was accurate and complete, the result was that the waste volumes
reported did not truly reflect the volume the waste will occupy when disposed in WIPP. Waste
volume accuracy in this regard is vital for the Performance Assessment (PA) calculations in
support of the Compliance Recertification Application 2004 (DOE 2004b) and the Performance
Assessment Baseline Calculation (PABC) (Leigh et al. 2005a, Leigh et al. 2005b). The routine
calculations serve to repair this discrepancy in the volumes and apply the new volumes to the
waste and packaging material densities and the radionuclide concentrations. The methods used
to estimate the packaging material densities in kg/m® are summarized in Section D-3.0, with
reference to the actual routine calculations by SNL WIPP Records Center, Electronic Records
Management System (ERMS) number.
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D-2.0 GENERAL PACKAGING MATERIAL DENSITIES
D-2.1 Packaging Material Densities for a Directly Loaded 55-Gallon Drum
D-2.1.1 Steel

A 55-gallon drum is made of steel and weighs 27.2 kg (60 Ibs) (DOE 2004a). The density of
steel for the drum is calculated as follows:

Density of Steel = 27.2 kg = 131 kg/m®
0.208 m*® per drum
D-2.1.2 Plastic

The rigid liner in a 55-gallon drum weighs 7.7 kg (17 lbs) (DOE 1995). The density of plastic
packaging in a 55-gallon drum is calculated as follows:

Density of Plastic = 7.7 kg = 37 kg/m?®
0.208 m*

D-2.2 Packaging Material Densities for a Directly Loaded 85-Gallon Drum

A request was submitted to the Nuclear Regulatory Commission (NRC) in October 2002 to
approve directly loaded 85-gallon drums as payload containers as part of the CH TRAMPAC
Revision 1 (DOE 2004a). This has now been approved as a WIPP shipping container.

Additionally, the TRAMPAC, Revision 1 (DOE 2002) used the term *“85-gallon drum” to refer
to “drums with a range of dimensions yielding 75 to 88 gallons.” Therefore, it is assumed that
the density for 85-gallon drums applies to all drums between 75 and 88 gallons.

D-2.2.1 Steel

The weight of the 85-gallon drum is 36.7 kg (81 Ibs) (DOE 2004a). The volume of an 85-gallon
drum is 0.322 m®. The density of steel for the 85-gallon drum is calculated as follows:

Density of Steel =  36.7 kg = 114 kg/m®
0.322 m*® per 85-gallon drum

D-2.2.2 Plastic

It is assumed that no plastic liners are used. Therefore, the value used for the plastic packaging
material is 0.0 kg/m®.

D-2.3 Packaging Material Densities for a Directly Loaded 100-Gallon Drum

The 100-gallon drum is currently authorized for shipment in the TRUPACT-II (DOE 2004a) and
has been added as an authorized payload container for the HalfPACT.
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D-2.3.1 Steel

The weight of a steel, 100-gallon drum is 43.1 kg (95 Ibs) (DOE 2004a). The volume of a 100-
gallon drum is 0.379 m®. The density of steel for the 100-gallon drum is calculated as follows:

Density of Steel =  43.1 kg = 114 kg/m®
0.379 m*® per 100-gallon drum

D-2.3.2 Plastic

It is assumed that no plastic liners are used. Therefore, the value used for the plastic packaging
material is 0.0 kg/m®.

D-2.4 Packaging Material Densities for a Directly Loaded Standard Waste Box
D-2.4.1 Steel

A SWB is made of steel and weighs 290.2 kg (640 Ibs) (DOE 2004a). The volume of an SWB is
1.89 m®. The amount of steel is calculated as follows:

Density of Steel =  290.2kg = 154 kg/m®
1.89 m® per SWB

D-2.4.2 Plastic

The plastic liner in a directly loaded SWB weighs approximately 2.27 kg (5 Ibs) (DOE 1995).
The plastic packaging density in a directly loaded SWB is calculated as follows:

Density of Plastic = 2.27 kg = 1.2 kg/m.
1.89 m®

D-2.5 Packaging Material Densities for a Directly Loaded Remote-Handled-Transuranic
Waste Canister

There are two remote-handled (RH)-TRU waste canister designs available for use by the
generator sites. One contains lead, the other does not. Since it was uncertain which canister
would be used at the time of this report, this calculation uses the same assumption as that for the
TWBIR Revision 2 (DOE 1995), and lead is included as packaging material for RH-TRU waste
canisters.
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D-2.5.1 Steel

The total weight of an empty RH-TRU waste canister is 799 kg (1,762 Ibs), of which 386 kg
(852 Ibs) is steel and 413 kg (910 Ibs) is lead (DOE 1995). This does not include the shield plug
(included in emplacement materials). The volume of the RH-TRU waste canister is 0.89 m®. The
density of steel for the RH-TRU waste canister is calculated as follows:

Density of Steel = 386 kg = 434 kg/m®
0.89 m® per RH-TRU waste canister

D-2.5.2 Plastic

For a directly loaded RH-TRU waste canister, it is assumed there would be no plastic packaging
involved. Therefore, the amount of plastic for this case is zero.

D-2.5.3 Lead

The weight of lead in the RH-TRU waste canister is 413 kg (910 Ibs) (DOE 1995), and the
volume is 0.89 m®. The density of lead is calculated as follows:

Density of Lead = 413 kg = 464 kg/m®
0.89 m® per RH-TRU waste canister

D-2.6 Packaging Material Densities for a Standard Waste Box Used to Overpack Four 55-
Gallon Drums

D-2.6.1 Steel

For the case of four 55-gallon drums overpacked in an SWB, the total weight of steel is a
combination of the steel in the SWB and the steel in the 55-gallon drums. The weight of a 55-
gallon drum is 27.2 kg (60 Ibs) and the weight of an SWB is 290.2 kg (640 Ibs) (NRC 2003).
The density of steel for the SWB containing four 55-gallon drums is calculated as follows:

Density of Steel = (4 drums x 27.2 kg steel per drum + 290.2 kq) = 211 kg/m®
1.89 m® per SWB

D-2.6.2 Plastic

It is assumed that the plastic liner for the SWB will not be used when the drums are overpacked
in the SWB. Thus, the plastic will be contributed entirely by the rigid liners in the four
overpacked drums (refer to Section D-2.1.2 for plastic assigned to 55-gallon drums). The
density of plastic packaging is calculated as follows:

Density of Plastic = 4 drums x 7.7 kg of plastic per drum = 16 kg/m®
1.89 m® per SWB
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D-2.7 Packaging Material Densities for a Remote-Handled TRU-Waste Canister Used to
Over-Pack Three 55-Gallon Drums

D-2.7.1 Steel

For the case of three 55-gallon drums overpacked in a RH-TRU waste canister, the total weight
of steel is a combination of the steel in the RH-TRU waste canister and steel in the three 55-
gallon drums. The weight of a 55-gallon drum is 27.2 kg (60 Ibs) (DOE 2004a) and the weight
of steel in an RH-TRU waste canister is 386 kg (852 Ibs) (DOE 1995). The density of steel for
the RH-TRU waste canister with three 55-gallon drums in it is calculated as follows:

Density of Steel = (3 .drums x 27.2kq) + 386 kg = 525 kg/m®
0.89 m® per RH-TRU waste canister

D-2.7.2 Plastic

The plastic will be contributed entirely by the rigid liners in the three overpacked 55-gallon
drums. The plastic liners weigh approximately 7.7 kg (17 Ibs) each (DOE 1995) and are in the
total volume of the RH-TRU waste canister. The density of plastic packaging is calculated as
follows:

Density of Plastic =__3 drums x 7.7 kg of plastic per drum = 26 kg/m®
0.89 m® per RH-TRU waste canister

D-2.7.3 Lead

Since the 55-gallon drums do not contribute any lead, the calculation for this case is the same as
that of a directly loaded RH-TRU waste canister (464 kg/m®), as calculated in Section D-2.5.

D-2.8 Packaging Material Densities for Ten 55-Gallon Drums in a Ten-Drum Overpack
D-2.8.1 Steel

For the case of ten 55-gallon drums overpacked in a TDOP, the total weight of steel is a
combination of the steel in the TDOP and the ten 55-gallon drums. The weight of an empty
TDOP is 771 kg (1,700 Ibs) (DOE 2004a). The volume of a TDOP is 4.79 m*. The weight of a
55-gallon drum is 27.2 kg. The density of steel packaging in the TDOP containing 10 drums is
calculated as follows:

Density of Steel = (10 drums x 27.2 kq) + 771 kg = 218 kg/m®
4.79 m* per TDOP
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D-2.8.2 Plastic

The plastic in the TDOP will be contributed entirely by the rigid liners in the 10-drum
overpacks. The density of plastic packaging is calculated as follows (see plastic assignment for
55-gallon drums in Section D-2.1.2):

Density of Plastic =__10 drums x 7.7 kg of plastic per drum = 16 kg/m®
4.79 m® per TDOP

D-3.0 TRU WASTE SITE PACKAGING MATERIAL DENSITIES

Several generator sites originally reported inventory information in a way that did not reflect the
volume the waste would occupy when disposed in WIPP. The volume of waste needed for the
PABC (Leigh et al. 2005a; Leigh et al. 2005b) is the volume that will be disposed in WIPP.
Therefore, packaging information and calculations were reviewed and adjusted as necessary to
reflect the volume the waste would occupy once disposed in WIPP. Table D-1 lists the large and
small quantity TRU waste generator sites that required some adjustment of their packaging
material densities, along with the ERMS reference number for the associated routine calculation.

Table D-1. TRU Waste Generator Sites and Associated ERMS Numbers for Routine
Calculations Related to Packaging Material Densities

Generator Site ERMS # for Routine Calculation
Hanford Richland Operations Office (Hanford RL) 530693
Hanford Office of River Protection (Hanford RP) 530675
Idaho National Laboratory (INL) 530666 (IN-BN-510)

530688 (Non-Debris)
530679 (RH/Other)

Los Alamos National Laboratory (LANL) 530717
Argonne National Laboratories East (ANL-E) 530643
Argonne National Laboratories West (ANL-W) 530639
Battelle Columbus Laboratories (BCL) 530634
Energy Technology Engineering Center (ETEC) 530658
Knolls Atomic Power Laboratory (KAPL) 530648
Lawrence Livermore National Laboratory (LLNL) 530662
Paducah Gaseous Diffusion Plant (PGDP) 530670

Table D-2 contains a summary of the packaging configurations and packaging material densities
for sites whose packaging required updating to obtain the volume needed for the PA in support
of the PABC (Leigh et al. 2005a; Leigh et al. 2005b). The processes used to obtain these results
are described in Sections D-3.1 through D-3.11.
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Table D-2. Summary of Packaging Configurations and Packaging Material Densities

Steel Plastic Lead
Packaging Packaging Packaging
Generator Site* Packaging Configuration? Material Material Material
Density Density Density
(kg/m?)® (kg/m?)® (kg/m?)®

Hanford RL Directly loaded 55-gallon drums 131 37 0
Directly loaded SWBs 154 1.2 0

Hanford RP Three 55-gallon drums overpacked in an RH- 525 26 464
TRU waste canister

INL Directly loaded 55-gallon drums 131 37 0
Directly loaded 100-gallon drums 119.8 0 0
Ten 55-gallon drums overpacked in a TDOP 208 24 0
Four 55-gallon drums overpacked in an SWB 211 16 0
Three 55-gallon drums overpacked in an RH- 525 26 464
TRU waste canister
Three 30-gallon drums overpacked in an RH- 498 0 464
TRU waste canister

LANL Three 15-gallon drums overpacked in one 55- 262 37 0
gallon drum
One 30-gallon drum overpacked in one 55- 207 37 0
gallon drum
Other/unknown containers overpacked in 55- 131 37 0
gallon drums
Crates, fiberglass-reinforced polyethylene 154 1.2 0
(FRP) boxes, and other/unknown large
containers into SWBs or standard large boxes
(SLBs)
Repackaging crates, FRP boxes, and 154 1.2 0
other/unknown large containers into SWBs

ANL-E Three 30-gallon drums overpacked in an RH- 481 15 464
TRU waste canister

ANL-W Three 45-gallon drums overpacked in an RH- 511 21 464
TRU waste canister

BCL Three 55-gallon drums overpacked in an RH- 770 17 464
TRU waste canister

ETEC Three 55-gallon drums overpacked in an RH- 525 26 464
TRU waste canister

KAPL Three 55-gallon drums overpacked in an RH- 525 26 464
TRU waste canister

LLNL Repackaging large boxes into SWBs or SLBs 154 0 0

PGDP Four 55-gallon drums overpacked in an SWB 212 175 0

! See the TWBIR - 2004 and the acronym section of this report.

2 This is the packaging configuration determined to be acceptable for shipment to and disposal in WIPP.
® These are the new packaging material densities as calculated, in the routine calculations listed in Table D-1.
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D-3.1 Hanford Richland Packaging Material Densities

Hanford Richland (RL) originally reported 229 contact-handled (CH)-TRU and 119 RH-TRU
waste streams (ERMS# 526736). The site had misinterpreted the “R” in one of their database
fields to mean RH-TRU waste when it actually indicated that the waste was radioactive. The
result was that Hanford RL actually had 306 CH-TRU waste streams and 42 RH-TRU waste
streams. Therefore, 77 waste streams required a change in the shipping container from a RH-
TRU waste canister to other packaging acceptable for CH-TRU waste shipment and disposal. As
a result, the packaging material densities for the 77 CH-TRU waste streams were recalculated.
Hanford RL submitted updated information indicating the appropriate shipping containers
(Cooney 2003). The new shipping containers were directly loaded 55-gallon drums and SWBs.
The packaging material densities for the 55-gallon drums and SWBs were determined as shown
in Sections D-2.1 and D-2.4, respectively.

The updated volume of waste that will be received at the WIPP, the corresponding waste and
packaging material densities, and the radionuclide concentrations were determined and
documented in Calculation of Waste Stream Volumes, Waste Material Densities, Container
Material Densities, and Radionuclide Concentrations for Corrected Hanford (RL) Waste
Streams for the Compliance Recertification Application (Lott and Leigh, 2003a). The packaging
material densities for these 77 waste streams were adjusted according to the results of this
calculation.

D-3.2 Hanford River Protection Packaging Material Densities

Hanford River Protection (RP) originally reported two of its waste streams in a way that did not
reflect the volume that the waste will occupy when disposed in WIPP (ERMS #526473).
Specifically, Hanford RP intends to ship these waste streams in 55-gallon drums overpacked in
RH-TRU waste canisters. However, the waste volume reported was determined using the
internal volume of the three 55-gallon drums (3 x 0.21 = 0.63 m®) instead of the volume of the
RH-TRU waste canister (0.89 m®), which is representative of the volume of waste to be
emplaced in WIPP. The waste stream volume and the packaging material densities were
recalculated based on the volume of the RH-TRU waste canister (0.89 m®), as shown in Section
D-2.7 for three 55-gallon drums overpacked in an RH-TRU waste canister.

The updated volume of waste that will be received at the WIPP, the corresponding waste and
packaging material densities, and the radionuclide concentrations were determined and
documented in Calculation of Waste Stream Volumes, Waste and Container Material Densities,
and Radionuclide Concentrations for RP RH TRU Waste Streams RP-W013 and RP-W016 for
the Compliance Recertification Application (Lott and Leigh 2003b). The packaging material
densities for these two RH-TRU waste streams were adjusted according to the results of this
calculation.
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D-3.3 ldaho National Laboratory Packaging Material Densities

Idaho National Laboratory (INL) originally reported several of its waste streams in a way that
did not reflect the volume that the waste will occupy when disposed in WIPP. Three routine
calculations were developed for the INL waste streams. The first focuses on the super-
compacted waste stream originating from the Advanced Mixed Waste Treatment Facility
(AMWTF). The second routine calculation discusses the non-debris waste streams from the
AMWTF. The third routine calculation covers 13 other INL waste streams for which the
packaging configurations did not reflect the volume that the waste will occupy in WIPP. These
three routine calculations consistently estimate the packaging material densities for each of the
disposal container types and are referenced and summarized below.

D-3.3.1 Super-Compacted Debris Waste Stream IN-BN-510

The density of steel was calculated based on information received from INL about empty drum
weight (100 Ibs) and numbers of drums in the IN-BN-510 waste stream (Lott and Leigh, 2003c).
The resultant density of the empty drums at INL was determined to be 119.7 kg/m®.

D-3.3.2 Advanced Mixed Waste Treatment Facility Non-Debris Waste Streams

The INL reported 38 non-debris waste streams originating from the AMWTF (Wells 2003).
However, updated information from INL (Leigh 2003) revealed changes in the shipping
container type and a resulting change in the volume of waste to be received at the WIPP.
Specifically, INL originally reported only TDOPs as shipping containers, but its updated
information identified both TDOPs and SWBs as shipping containers for each waste stream.
Therefore, there were two cases considered regarding packaging material densities: ten 55-gallon
drums overpacked in a TDOP, and four 55-gallon drums overpacked in an SWB.

The steel packaging material densities reported in the original submittal from INL were
calculated based on the original densities given by the site that were based on the total waste
stream volumes, and the total volume of the TDOP (4.79 m®). However, INL updated its
information indicating that each waste stream would be packaged in 55-gallon drums that would
then be overpacked in SWBs and TDOPs. Therefore, the packaging material densities were
recalculated based on the number of TDOPs and SWBs for each waste stream as given by INL in
its updated information. Further, the original calculations were done using the actual volume of
ten 55-gallon drums of waste (2.08 m®) instead of the volume that the waste actually occupies
(4.79 m®). As aresult, the mass of steel did not vary for the TDOP, but the volume increased,
causing the steel packaging material density to decrease from 480 kg/m® to 208 kg/m®. The
plastic packaging material density originally reported by INL varied by waste stream. However,
the mass of plastic did not change and, for most of the waste streams, the plastic packaging
material density decreased from 55 kg/m? to 24 kg/m®.

For the SWBs, the steel and plastic packaging material densities were calculated in the routine
calculation based on the volume of the SWB (1.89 m®), as shown in Section D-2.6, for four 55-
gallon drums overpacked in an SWB.
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The updated volume of waste that will be received at the WIPP, the corresponding waste and
packaging material densities, and the radionuclide concentrations were determined and
documented in Calculation of Waste Stream Volumes, Waste and Container Material Densities,
and Radionuclide Concentrations for Non-Debris AMWTF Waste Streams at INEEL for the
Compliance Recertification Application (Leigh and Lott 2003d). The packaging material
densities for these 38 waste streams were adjusted according to the results of this calculation.

D-3.3.3 Idaho National Laboratory Waste Streams Requiring Overpacking

The INL reported its waste streams based, for the most part, on the current packaging
configuration of the waste. For 13 of its waste streams, the current packaging configuration did
not match the intended shipping configuration. For example, 55-gallon drums were reported, but
INL actually intends to ship these drums inside SWBs.

The updated volume of waste that will be received at the WIPP, the corresponding waste and
packaging material densities, and the radionuclide concentrations were determined and
documented in Calculation of Final Form Values For IN-AE-AGHC-01, IN-INTEC-SFS-01, IN-
NRF-153, IN-W219.914, IN-W322.851, IN-W323.562, IN-W337.957, IN-W341.954, IN-
W342.652, IN-W358.854, IN-W358.949, IN-W372.832, and IN-W372.918 for the Compliance
Recertification Application (Fox and Lott 2003). The packaging material densities for these 13
waste streams were adjusted according to the results of this calculation. The calculations needed
for the packaging material densities for these INL waste streams in the routine calculation are
summarized below.

D-3.3.3.1 Overpacking Three 55-Gallon Drums into a Remote-Handled Transuranic
Waste Canister

The packaging configuration for two of the 13 INL waste streams was determined to be three 55-
gallon drums overpacked in an RH-TRU waste canister. Therefore, the steel and plastic
packaging material densities were determined in the routine calculation based on the volume of
the RH-TRU waste canister (0.89 m%), as shown in Section D-2.7 for three 55-gallon drums
overpacked in an RH-TRU waste canister. The packaging material densities were calculated to
be steel, 525 kg/m?; plastic, 26 kg/m®; and lead, 464 kg/m®.

D-3.3.3.2 Overpacking Three 30-Gallon Drums into a Remote-Handled Transuranic
Waste Canister

The packaging configuration for three of the 13 INL waste streams was determined to be three
30-gallon drums overpacked in an RH-TRU waste canister. Therefore, the steel and plastic
packaging material densities were determined in the routine calculation based on the volume of
the RH-TRU waste canister (0.89 m®). The calculation is similar to that shown in Section D-2.7
for three 55-gallon drums overpacked in an RH-TRU waste canister, except that the total weight
of steel for this case was determined based on the steel packaging material density given by the
site for the 30-gallon drum (168 kg/m®). The resulting steel packaging material density was 498
kg/m®. Since the only source of lead is the RH-TRU waste canister, the lead packaging material
density is 464 kg/m®, as calculated in Section D-2.7. No plastic packaging was reported by the
site for the 30-gallon drums.

Appendix D -10-



DOE/TRU-2006-3344

D-3.3.3.3 Overpacking Four 55-Gallon Drums into a Standard Waste Box

The packaging configuration of the remaining eight INL waste streams was determined to be
four 55-gallon drums overpacked in a SWB. Therefore, the steel and plastic packaging material
densities were calculated in the routine calculation, as shown in Section D-2.6, for four 55-gallon
drums overpacked in an SWB.

D-3.4 Los Alamos National Laboratory Packaging Material Densities

Los Alamos National Laboratory (LANL) reported its waste streams based on the current
packaging configuration of the waste. Of the 63 waste streams reported by LANL, 33 were
reported with unacceptable containers for shipment to WIPP in the TRUPACT-II (DOE 2004a).
Of the 33 waste streams, 27 waste streams were reported with containers that require
overpacking prior to shipment, and six waste streams have container types that will require
repackaging prior to shipment.

The updated volume of waste that will be received at the WIPP, the corresponding waste and
packaging material densities, and the radionuclide concentrations were determined and
documented in Calculation of Waste Stream Volumes, Waste Material Densities, Container
Material Densities, and Radionuclide Concentrations for LANL Waste Streams for the
Compliance Recertification Application (Sparks and Leigh 2003). The packaging material
densities for these 33 waste streams were adjusted according to the results of this calculation.
The calculations needed for the packaging material densities of the LANL waste streams in the
routine calculation are summarized below.

D-3.4.1 Overpacking 15-Gallon Drums into a 55-Gallon Drum

LANL reported 15-gallon drums for one waste stream. In this calculation, it was assumed that
three 15-gallon drums would be placed in one 55-gallon drum. The calculated steel packaging
material density for one 55-gallon drum and three 15-gallon drums was 262 kg/m®. The plastic
packaging material density for a 55-gallon drum liner was calculated as shown in Section D-2.1
for a directly loaded 55-gallon drum (37 kg/m®).

D-3.4.2 Overpacking 30-Gallon Drums into 55-Gallon Drums

LANL reported 30-gallon drums for several waste streams. In this calculation, it was assumed
that one 30-gallon drum would be placed in one 55-gallon drum. The calculated steel packaging
material density for one 55-gallon drum and one 30-gallon drum was 207 kg/m®. The plastic
packaging material density for a 55-gallon drum liner was calculated as shown in Section D-2.1
for a directly loaded 55-gallon drum (37 kg/m®).

D-3.4.3 Overpacking Small Containers (Including “Other,” “Unknown,” and “Cardboard
Box” into 55-Gallon Drums)

LANL reported other or unknown containers that will fit into 55-gallon drums for several waste
streams. Because the container volumes of the other/unknown containers vary by waste stream,
and the container materials and dimensions were not provided by the site, the packaging
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materials for a directly loaded 55-gallon drum, as shown in Section D-2.1, were used (density of
steel = 131 kg/m®, and density of plastic = 37 kg/m®).

D-3.4.4 Overpacking Crates, Fiberglass-Reinforced Polyethylene Boxes, or
Other/Unknown Large Containers into Standard Waste Boxes or Standard Large
Boxes

LANL reported crates, fiberglass-reinforced polyethylene (FRP) boxes, and “other” or
“unknown” containers of various sizes. However, since the only acceptable large shipping
containers are the SWB and the SLBs," all crates, FRP boxes, and unknown/other containers that
will fit into the SWBs and SLBs must be overpacked into the SWBs or SLBs.?

Because the container volumes of the crates, FRP boxes, and other/unknown containers varied
by waste stream, and the container materials and dimensions were not provided by LANL, the
packaging material densities for a directly loaded SWB, as shown in Section D-2.4, were used in
the routine calculation for the SLBs.

D-3.4.5 Repackaging (Size Reduction) of Crates, Fiberglass-Reinforced Polyethylene
Boxes, or Other/Unknown Large Containers into Standard Waste Boxes

LANL reported large containers (greater than the volume of the SLB) for six waste streams. In
order for LANL to ship these waste streams to the WIPP, it will have to “size-reduce” the waste
(including the original waste containers) and directly load the size-reduced waste and containers
into SWBs.® Therefore, the steel and plastic packaging densities associated with the SWBs, as
described in Section D-2.4, were used.

D-3.5 Argonne National Laboratory-East Packaging Material Densities

Argonne National Laboratory-East (ANL-E) reported a packaging configuration for waste
stream AE-TO009 as three 30-gallon drums overpacked in a RH-TRU waste canister (Crawford
2003a). The volume of RH-TRU waste originally reported by ANL-E is the waste volume
associated with the 30-gallon drums that will be loaded into the RH-TRU waste canister, which
does not reflect the volume of waste that will be disposed in WIPP. Therefore, the steel, plastic,
and lead packaging material densities were recalculated based on the volume of the RH-TRU
waste canister (0.89 m®). The calculation is similar to that shown in Section D-2.7 for three 55-
gallon drums overpacked in an RH-TRU waste canister, except that the total weight of steel for
this case was determined based on the steel packaging material density given by the site for the
30-gallon drums (124.4 kg/m®). The resulting steel packaging material density was 481 kg/m®.

Development of the TRUPACT-I1I, which will allow shipment of the SLBs to WIPP for disposal is under way.
According to DOE guidance (DOE 2003), inventory estimates for the CRA-2004 allow the use of the SLB as a
payload container for WIPP.

The SLBs are sometimes generically referred to as “5 x 5 x 8 boxes,” where the units of measure are in feet. The
SLBs are in the preliminary design stage and only preliminary specifications are available. Therefore, the volume
of the 5 x 5 x 8-foot box, 5.66 m*, was used in the routine calculation as a close approximation of the internal
volume of the SLB.

Repackaging into the SLBs is not considered in the routine calculation because the SWBs are currently approved
and available for this use and the SLBs are not.
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Since the lead is contributed entirely by the RH-TRU waste canister, the lead packaging material
density is 464 kg/m®, as calculated in Section D-2.7. The density of plastic was also given by the
site (39.9 kg/m®), and this was used to determine the plastic packaging density (15 kg/m°).

The updated volume of waste that will be received at the WIPP, the corresponding waste and
packaging material densities, and the radionuclide concentrations were determined and
documented in Calculation of Waste Stream Volumes, Waste and Container Material Densities,
and Radionuclide Concentrations for AE-T009 at ANL-E for the Compliance Recertification
Application (Trone and Sparks 2003a). The packaging material densities for this RH-TRU waste
stream were adjusted according to the results of this calculation.

D-3.6 Argonne National Laboratory-West Packaging Material Densities

Argonne National Laboratory-West (ANL-W) reported a packaging configuration for eight
waste streams as three 45-gallon drums overpacked in a RH-TRU waste canister (Crawford
2003b). The volume of RH-TRU waste originally reported by ANL-W is the waste volume
associated with the 45-gallon drums that will be loaded into the RH-TRU waste canister, which
does not reflect the volume of waste that will be disposed in WIPP. Therefore, the steel, plastic,
and lead packaging material densities were recalculated based on the volume of the RH-TRU
waste canister (0.89 m®). The calculation is similar to that shown in Section D-2.7 for three 55-
gallon drums overpacked in a RH-TRU waste canister, except that the total weight of steel for
this case was determined assuming the 45-gallon drums weighed 23 kg (51 Ibs) each and that the
mass of steel in a RH-TRU waste canister was 386 kg (851 Ibs). The resulting steel packaging
material density was 511 kg/m®. Since the only source of lead is the RH-TRU waste canister, the
lead packaging material density is 464 kg/m?, as calculated in Section D-2.7. The density of
plastic (21 kg/m®) was determined by first calculating the mass of the plastic liner for a 45-gallon
drum (6.3 kg).

The updated volume of waste that will be received at the WIPP, the corresponding waste and
packaging material densities, and the radionuclide concentrations were determined and
documented in Calculation of Waste Stream Volumes, Waste and Container Material Densities,
and Radionuclide Concentrations for RH Waste Streams at ANL-W for the Compliance
Recertification Application (Trone and Sparks 2003b). The packaging material densities for
these RH-TRU waste streams were adjusted according to the results of this calculation.

D-3.7 Battelle Columbus Laboratories Packaging Material Densities

Battelle Columbus Laboratories (BCL) reported 12 RH-TRU waste streams. Specifically, BCL
reported that the RH-TRU waste would be packaged in 55-gallon drums, and that those drums
would be configured in a five-drum pallet inside the ChemNuclear Systems (CNS) 10-160B
shipping container for shipment to WIPP (Crawford 2003c). The volumes of RH-TRU waste
originally reported are those associated with the 55-gallon drums that will be loaded into the
CNS 10-160B package. Ultimately, the 55-gallon drums will be taken to the WIPP RH-TRU
waste hot cell and placed in a RH-TRU waste canister for disposal. Therefore, the steel, plastic,
and lead packaging material densities were recalculated based on the materials and volume of the
RH-TRU waste canister (0.89 m®). The calculation is similar to that shown in Section D-2.7 for
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three 55-gallon drums overpacked in an RH-TRU waste canister, except that the total weight of
steel for this case was determined based on the steel packaging material density given by the site
for the 55-gallon drums (481 kg/m®). The resulting steel packaging material density for the RH-
TRU waste canister with three 55-gallon drums in it was 770 kg/m®. Since the lead is
contributed entirely by the RH-TRU waste canister, the lead packaging material density is 464
kg/m?, as calculated in Section D-2.7. The density of plastic was also given by the site (24
kg/m?®), and this was used to determine the plastic packaging density (17 kg/m®) based on the
updated volume.

The updated volume of waste that will be received at the WIPP, the corresponding waste and
packaging material densities, and the radionuclide concentrations were determined and
documented in Calculation of Waste Stream Volumes, Waste and Container Material Densities,
and Radionuclide Concentrations for RH Waste Streams at BCL for the Compliance
Recertification Application (Trone and Sparks 2003c). The packaging material densities for
these RH-TRU waste streams were adjusted according to the results of this calculation.

D-3.8 Energy Technology Engineering Center Packaging Material Densities

Energy Technology Engineering Center (ETEC) reported two RH-TRU waste streams, and that
the RH-TRU waste will first be packaged in 55-gallon drums, then placed in RH-TRU waste
canisters for shipment to WIPP (Crawford 2003d). The volumes of RH-TRU waste in the ETEC
waste streams originally reported are the waste volumes associated with the 55-gallon drums
loaded into the RH-TRU waste canister. Therefore, the steel, plastic, and lead packaging
material densities were recalculated based on the materials and volume of the RH-TRU waste
canister (0.89 m®). The calculation is the same as that shown in Section D-2.7 for three 55-
gallon drums overpacked in a RH-TRU waste canister. The resulting steel packaging material
density for the RH-TRU waste canister with three 55-gallon drums in it was 525 kg/m®. Since
the lead is contributed entirely by the RH-TRU waste canister, the lead packaging material
density is 464 kg/m®, as calculated in Section D-2.7. The density of plastic was also given by the
site (37 kg/m?), and this was used to determine the plastic packaging density (26 kg/m®).

The updated volume of waste that will be received at the WIPP, the corresponding waste and
packaging material densities, and the radionuclide concentrations were determined and
documented in Calculation of Waste Stream Volumes, Waste and Container Material Densities,
and Radionuclide Concentrations for ET-R1-DLR and ET-R2-D107 at ETEC for the Compliance
Recertification Application (Trone and Sparks 2003d). The packaging material densities for
these RH-TRU waste streams were adjusted according to the results of this calculation.

D-3.9 Knolls Atomic Power Laboratory Packaging Material Densities

Knolls Atomic Power Laboratory (KAPL) (Schenectady, NY) reported two RH-TRU waste
streams, and that the RH-TRU waste will be packaged in 55-gallon drums and then placed in
RH-TRU waste canisters for shipment to WIPP (Crawford 2003e). The volumes of RH-TRU
waste in the KAPL waste streams originally reported are the waste volumes associated with the
55-gallon drums that will be loaded into the RH-TRU waste canister. Therefore, the steel,
plastic, and lead packaging material densities were recalculated based on the materials and
volume of the RH-TRU waste canister (0.89 m®). The calculation is similar to that shown in
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Section D-2.7 for three 55-gallon drums overpacked in an RH-TRU waste canister, except that
the total weight of steel for this case was determined based on the steel packaging material
density given by the site for the 55-gallon drums (131 kg/m®). The resulting steel packaging
material density for the RH-TRU waste canister with three 55-gallon drums in it was 525 kg/m®.
Since the lead is contributed entirely by the RH-TRU canister, the lead packaging material
density is 464 kg/m®, as calculated in Section D-2.7. The density of plastic was also given by the
site (37 kg/m®) and used to determine the plastic packaging density (26 kg/m®).

The updated volume of waste that will be received at the WIPP, the corresponding waste and
packaging material densities, and the radionuclide concentrations were determined and
documented in Calculation of Waste Stream Volumes, Waste and Container Material Densities,
and Radionuclide Concentrations for KA-T001 and KA-W016 at KAPL for the Compliance
Recertification Application (Trone and Sparks 2003e). The packaging material densities for
these RH-TRU waste streams were adjusted according to the results of this calculation.

D-3.10 Lawrence Livermore National Laboratory Packaging Material Densities

Lawrence Livermore National Laboratory (LLNL) reported three CH-TRU waste streams
containing over-sized boxes. These three waste streams are currently stored in miscellaneous-
sized boxes that cannot be used as payload containers for shipment to and disposal in WIPP
(Crawford 2003f). The volumes reported by LLNL are the waste volumes associated with the
current storage configuration in various sized boxes. Therefore, acceptable shipping containers
and the updated packaging material densities were needed. Each of the three waste streams will
be shipped and disposed in 55-gallon drums, SWBs, and SLBs. The packaging materials
reported for the 55-gallon drums did not change, since the drums did not require repackaging or
overpacking. However, the miscellaneous-sized boxes require repackaging. The steel originally
reported as packaging material for the waste becomes waste material after repackaging and was
added to the Iron-Base Metal/Alloys category. The steel packaging associated with shipping
containers was simply the steel packaging for the shipping container (either a 55-gallon drum,
SWB, or SLB). The SLB is a new box that will likely be used for repackaging LLNL waste.
Because the SLB is still being designed (see Section D-3.4.5) and it has no set specifications, the
packaging material densities for a directly loaded SWB, as shown in Section D-2.4, were used in
the routine calculation for the SLBs. Therefore, the steel packaging material density was 154
kg/m® for both SWBs and SLBs. The calculation assumed no plastic packaging for the SWBs
and SLBs.

The updated volume of waste that will be received at the WIPP, the corresponding waste and
packaging material densities, and the radionuclide concentrations were determined and
documented in Calculation of Waste Stream Volumes, Waste and Container Material Densities,
and Radionuclide Concentrations for LL-T002, LL-T005, and LL-T034 for the Compliance
Recertification Application (Leigh and Sparks 2003). The packaging material densities for these
CH-TRU waste streams were adjusted according to the results of this calculation.

D-3.11 Paducah Gaseous Diffusion Plant Packaging Material Densities
Paducah Gaseous Diffusion Plant (PGDP) reported one CH-TRU waste stream, which will be
packaged in 55-gallon drums and then be placed in SWBs for shipment to and disposal in WIPP

Appendix D -15-



DOE/TRU-2006-3344

(Crawford 2003g). The volume of the waste in this waste stream is the waste volume associated
with the 55-gallon drums that will be loaded into the SWB, which does not reflect the volume of
waste that will be disposed in WIPP. Therefore, the volume of waste was recalculated in the
routine calculation identified below. Because the steel and plastic packaging material densities
reported by the site corresponded to the packaging configuration for four 55-gallon drums
overpacked in an SWB (steel and plastic packaging material densities were reported as 212
kg/m®, and 17.5 kg/m?®, respectively), they were not recalculated in the routine calculation.

The updated volume of waste that will be received at the WIPP, the corresponding waste and
packaging material densities, and the radionuclide concentrations were determined and
documented in Calculation of Waste Stream Volumes, Waste and Container Material Densities,
and Radionuclide Concentrations for PA-A015 at PGDP for the Compliance Recertification
Application (Trone and Sparks 2003f). The packaging material densities for these CH-waste
streams were adjusted according to the results of this calculation.
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APPENDIX E

WASTE STREAM LEVEL RADIONUCLIDE ACTIVITIES FOR THE COMPLIANCE
RECERTIFICATION APPLICATION
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E-1.0 INTRODUCTION

This appendix consists of two tables. They provide the decayed radionuclide inventory by waste
stream for waste streams included in Appendix J and Appendix K. The volumes and activities in
CRA Tables E-1 and E-2 have been scaled to a full repository in accordance with the
Transuranic Waste Inventory Update Report, 2003 Computational Methodology (LANL 2003).
These tables are similar to the Transuranic Waste Baseline Inventory Report, Revision 3 (DOE
1996 Appendix B, Table 1). Both tables contain all 767 waste streams reported in the
Transuranic Waste Baseline Inventory Database, Revision 2.1 Version 3.13 Data Version D.4.16
(LANL 2005) and the activity in each waste stream for 20 radionuclides specified in the
Giambalvo letter (Giambalvo 2002). The projected volume has been scaled (using the scaling
factors found in Table 3 of the main body) in each waste stream such that the sum of all waste
stream volumes equals a full WIPP repository for CH and RH waste. The radionuclides have
been decayed to December 31, 2001.
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Table E-1. Scaled Volume and Activities for Selected Radionuclides for Each CH Waste Stream

Site_Code [WIPP_ID Volume | Am-241 | Am-243 | Cm-244 | Cs-137 | Np-237 | Pu-238 | Pu-239 | Pu-240
AE AE-T001 189.43| 6.84E+01 4.40E+00| 8.11E-01 | 1.47E+01| 1.73E+02 | 1.02E+02
AE AE-T003 44.05| 5.95E+00 1.24E-02 | 2.74E-02 | 2.01E+00 | 5.46E+01 | 2.11E+01
AW AW-N026.82 0.21 3.03E-01

AW AW-N027.531 11.97| 3.48E-02 1.12E-08 | 5.14E+01 | 3.90E+01 | 2.36E-01
AW AW-T033.1325 38.22[ 1.11E-01 3.58E-08 | 1.64E+02 | 1.25E+02 | 7.53E-01
AW AW-W049 12.81] 5.51E-01

BC BCLCH-MTO1 5.24] 6.49E+00 1.78E+03 | 2.87E+01 | 7.54E+00
BT BT-T002 18.60| 8.43E-03 | 3.96E-05 | 2.53E-03 | 2.14E+01 | 5.64E-05 | 9.30E-01 | 7.25E-04 | 1.48E-03
ET ET-C1-B55 0.84] 4.83E-02 1.90E-07 | 1.06E-02 | 6.21E-02 | 3.10E-02
ET ET-C1-D139 0.21| 6.67E-03 2.82E-08 | 1.47E-03 | 8.73E-03 | 4.36E-03
ET ET-C2-SEFOR 1.25( 1.77E-01 1.62E-02 | 7.74E-07 1.37E-01 | 4.61E-02
IN IN-BN-510 19874.76| 9.75E+03 | 6.05E-03 2.17E-01 | 5.45E+04 | 2.94E+04 | 7.20E+03
IN IN-GEM-01 145.92| 6.57E+01 7.12E-01 | 3.18E+01 | 7.30E+00
IN IN-GEM-02 34.68| 1.56E+01 1.69E-01 | 7.56E+00 | 1.73E+00
IN IN-ICP-002 12480.60| 3.89E+04 | 2.99E+01 1.00E+00 | 2.97E+03 | 1.45E+04 | 3.81E+03
IN IN-ICP-003 5262.46| 1.64E+04 | 1.26E+01 4.23E-01 | 1.25E+03 | 6.10E+03 | 1.61E+03
IN IN-ICP-004 1084.86| 3.38E+03 [ 2.60E+00 8.73E-02 | 2.58E+02 | 1.26E+03 | 3.25E+02
IN IN-ICP-005 7239.39| 2.26E+04 | 1.73E+01 5.82E-01 | 1.72E+03 | 8.39E+03 | 2.21E+03
IN IN-W157.144 745.55| 7.30E+01 2.77E-04 | 9.08E+00 | 2.80E+02 | 6.16E+01
IN IN-W163.1007 11.47| 5.47E+00 1.28E-05 | 2.83E+00 | 8.68E+01 | 1.91E+01
IN IN-W164.153 4.79| 5.20E-02 1.22E-07 | 2.68E-02 | 8.23E-01 | 1.82E-01
IN IN-W167.149 383.30| 1.62E+01 5.27E-05 | 4.36E+00 | 1.34E+02 | 2.95E+01
IN IN-W174.154 431.07 2.46E+03 | 1.79E+00 | 3.45E+00
IN IN-W177.156 802.90| 7.24E-03 1.69E-08 | 5.26E+03 | 1.69E+00 | 1.00E-02
IN IN-W179.158 1995.78| 4.87E-02 1.14E-07 | 5.22E+03 | 9.80E-02 | 4.96E-02
IN IN-W181.162 80.29| 2.53E+00 5.91E-06 | 8.70E-01 | 2.72E+01 | 6.17E+00
IN IN-W188.160 149.11| 4.64E+00 1.09E-05 | 2.39E+00 | 7.36E+01 | 1.62E+01
IN IN-W216.98 12743.17| 1.60E+05 6.81E-01 | 1.95E+02 | 6.00E+03 | 1.32E+03
IN IN-W218.909 2082.75| 1.61E+03 6.80E-03 | 1.04E+01 | 3.25E+02 | 7.38E+01
IN IN-W219.110 3.95| 4.51E-01 1.05E-06 | 1.55E-01 | 4.86E+00 | 1.10E+00
IN IN-W219.914 1.89 7.10E-02 1.66E-07 | 2.44E-02 | 7.67E-01 | 1.74E-01
IN IN-W220.114 1892.55| 5.65E+03 2.40E-02 | 1.54E+01 | 5.07E+02 | 1.08E+02
IN IN-W221.927 39.20| 1.73E+00 4.04E-06 | 8.88E-01 | 2.73E+01 | 6.03E+00
IN IN-W222.116 259.02| 6.01E+01 1.44E-04 | 3.01E+01 | 9.24E+02 | 2.04E+02
IN IN-W228.101 8063.41| 1.46E+03 6.16E-03 | 9.82E+00 | 3.01E+02 | 6.66E+01
IN IN-W240.931 396.66| 9.12E+01 3.41E-04 | 1.25E+01 | 3.85E+02 | 8.48E+01
IN IN-W243.808 773.28| 9.94E+01 3.41E-04 | 2.20E+01 | 6.75E+02 | 1.49E+02
IN IN-W245.301 752.23| 8.79E+01 2.14E-04 | 4.30E+01 | 1.32E+03 | 2.92E+02
IN IN-W247.810 761.81| 4.26E+01 1.03E-04 | 2.10E+01 | 6.45E+02 | 1.42E+02
IN IN-W249.527 6.68 1.47E+03 | 1.14E+01

IN IN-W263.520 280.07| 4.24E-02 9.92E-08 | 3.69E+02 | 1.90E+01 | 3.02E-02
IN IN-W267.1005 11.47| 9.86E+00 2.31E-05 | 5.09E+00 | 1.56E+02 | 3.44E+01
IN IN-W309.609 7730.78| 5.53E+02 2.04E-03 | 8.60E+01 | 2.63E+03 | 5.77E+02
IN IN-W315.601 34.41| 2.19E+03 9.30E-03 | 9.04E-01 | 2.84E+01 | 6.42E+00
IN IN-W319.584 4.79| 1.52E+00 3.56E-06 | 7.87E-01 | 2.40E+01 | 5.31E+00
IN IN-W321.1023 11.47| 1.32E+01 3.08E-05 | 6.80E+00 | 2.09E+02 | 4.60E+01
IN IN-W322.851 1.89 9.12E+00 [ 1.89E+00
IN IN-W322.952 1.66 2.43E+01 [ 5.04E+00
IN IN-W323.562 1.89 4.47E-02 1.04E-07 | 1.22E+00 | 2.49E-01

IN IN-W323.951 0.21| 5.28E-02 1.23E-07 | 1.45E-02 | 2.97E-01
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Table E-1. Scaled Volume and Activities for Selected Radionuclides for Each CH Waste Stream

Site_Code [WIPP_ID Volume | Am-241 | Am-243 | Cm-244 | Cs-137 | Np-237 | Pu-238 | Pu-239 | Pu-240
IN IN-W332.661 4.79 1.52E+01 | 1.19E-01

IN IN-W337.673 0.21 3.04E+00 | 6.30E-01
IN IN-W337.957 1.89 9.12E+00 | 1.89E+00
IN IN-W342.652 1.89| 4.55E+00 1.94E-05 4.02E-02 | 1.04E-17
IN IN-W342.953 0.42| 3.04E+00 1.29E-05 2.69E-02 | 6.98E-18
IN IN-W347.818 153.90| 2.64E+00 1.12E-05 7.65E+01 | 1.36E+02
IN IN-W348.1012 22.94| 2.45E+01 5.76E-05 | 1.25E+01 | 3.85E+02 | 8.50E+01
IN IN-W353.917 0.21 6.92E-05 2.50E-02

IN IN-W357.1022 4.79| 4.77E-02 1.12E-07 | 2.46E-02 | 7.52E-01 | 1.66E-01
IN IN-W358.854 1.89 3.92E+02 | 1.88E+00 | 3.63E+00
IN IN-W358.855 3.33 2.09E+03 | 1.00E+01 | 1.93E+01
IN IN-W358.948 0.21 4.36E+02 | 2.09E+00 | 4.02E+00
IN IN-W361.1021 11.47| 4.65E+00 1.09E-05 | 2.38E+00 | 7.30E+01 | 1.61E+01
IN IN-W362.1020 45.88 6.02E+01 1.41E-04 | 3.11E+01 | 9.54E+02 | 2.10E+02
IN IN-W363.1019 4.79| 2.83E+00 6.62E-06 | 1.46E+00 | 4.49E+01 | 9.85E+00
IN IN-W364.1011 4.79| 4.67E+00 1.09E-05 | 2.41E+00 | 7.37E+01 | 1.63E+01
IN IN-W365.1010 11.47| 3.52E+02 1.49E-03 | 1.91E+00 | 5.88E+01 | 1.29E+01
IN IN-W366.841 16.26| 4.38E+00 1.26E-05 | 1.63E+00 | 4.97E+01 | 1.09E+01
IN IN-W372.832 1.89| 4.55E+00 1.94E-05 4.02E-02 | 1.04E-17
IN IN-W375.1096 199.78| 1.16E+00 2.72E-06 | 6.00E-01 | 1.84E+01 | 4.07E+00
KN KN-B234TRU 310.50| 1.08E+02 1.84E+01| 2.19E+02 | 7.36E+01
LA LA-IT-00-01 9.78| 2.35E+00 1.63E+00 2.10E-05 | 4.16E+00 | 5.85E-01 | 8.16E-03
LA LA-OS-00-01 50.20| 3.77E+03 1.22E-03 | 1.34E+05 | 8.90E+02

LA LA-PX-00-01 0.62| 1.62E-02 2.99E-08 | 8.01E-03 | 9.05E-02 | 2.13E-02
LA LA-SL-00-01 0.42 5.14E-03 | 1.69E-01 | 1.53E-01

LA LA-TA-03-12 221.33| 1.91E-01 | 8.39E-06 8.28E-09 | 1.12E-05 | 3.91E+00 | 4.36E-01 | 1.52E-01
LA LA-TA-03-13 46.38| 2.46E-01 | 1.09E-04 1.10E-05 | 1.24E+01| 6.81E-01 | 1.60E-01
LA LA-TA-03-19 179.85| 5.18E-01 | 4.05E-04 3.73E-05 | 1.85E+01 | 1.33E+00 | 3.85E-01
LA LA-TA-03-20 30.07| 2.64E-01 8.81E-05 | 8.78E+00 | 5.86E-01 | 2.07E-01
LA LA-TA-03-24 29.95| 3.71E-01 | 5.17E-07 5.49E-05 | 3.42E+01 | 1.09E+00 | 3.31E-01
LA LA-TA-03-26 24.27| 1.69E-02 1.08E-07 | 1.41E+00 | 2.64E+00 | 4.33E-02
LA LA-TA-03-28 5.84 4.88E-01 | 2.47E-01

LA LA-TA-03-30 0.83| 7.12E-01 3.98E-06 | 3.48E-01 | 5.03E+00 | 1.46E+00
LA LA-TA-03-31 0.21] 1.10E+00 1.05E-05 | 4.40E-01 | 2.14E+00| 5.20E-03
LA LA-TA-03-40 266.02 2.75E-02 | 5.47E-02

LA LA-TA-03-42 299.98| 1.69E-05 1.03E-10 | 6.89E-04 | 3.42E-03 | 4.51E-05
LA LA-TA-21-06 226.38| 1.64E-01 9.54E-07 | 7.58E+01 | 9.57E-01 | 2.93E-01
LA LA-TA-21-12 263.95| 6.09E-01 3.73E-06 | 4.57E+02 | 3.32E+00 | 9.94E-01
LA LA-TA-21-13 16.22| 1.24E+00 1.28E-05 2.94E-01

LA LA-TA-21-14 7.90[ 1.24E-04 2.49E-10 | 8.72E+00 | 4.49E+00 | 5.25E-05
LA LA-TA-21-15 3.54] 8.78E-02 4.95E-07 | 2.40E-02 | 1.39E+00 | 2.38E-01
LA LA-TA-21-16 71.67| 1.05E+00 6.39E-06 | 3.70E-01 | 1.06E+01 | 2.54E+00
LA LA-TA-21-40 1022.49| 1.22E-04 5.43E-10 | 1.65E+00 | 3.33E-01 | 3.70E-04
LA LA-TA-21-41 4151 7.09E-01

LA LA-TA-21-42 690.71| 1.70E-02 3.71E-07 | 5.36E-01 | 1.64E-01 | 1.12E-02
LA LA-TA-21-43 2533.70| 2.54E+03 2.53E-02 | 6.14E+01| 1.77E+03

LA LA-TA-21-44 137.73| 7.63E-02 9.27E-08 | 6.53E+01 | 1.29E+02 | 2.60E-01
LA LA-TA-48-01 0.62| 8.50E-02 2.62E+01 1.60E-05 | 1.40E-02 | 1.18E-01 | 4.24E-01
LA LA-TA-49-01 96.22| 7.84E-03 3.69E-08 | 1.31E+02 | 7.44E+01 | 2.19E-02
LA LA-TA-50-10 1.04| 3.27E-02 5.31E-08 | 1.27E-02 | 4.59E-02
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Table E-1. Scaled Volume and Activities for Selected Radionuclides for Each CH Waste Stream

Site_Code [WIPP_ID Volume | Am-241 | Am-243 | Cm-244 | Cs-137 | Np-237 | Pu-238 | Pu-239 | Pu-240
LA LA-TA-50-11 8.57| 4.67E-02 2.36E-07 | 1.67E-02 | 4.66E-01 | 1.04E-01
LA LA-TA-50-15 159.12| 1.07E-01 7.53E-03 | 6.35E-07 | 1.92E+00 | 3.40E-01 | 7.65E-02
LA LA-TA-50-17 174.70| 1.45E+01| 6.87E-11 4.62E-03 | 8.67E-05 | 1.26E+00 | 1.47E+01| 3.47E-04
LA LA-TA-50-18 98.41| 1.07E+00 1.07E-05 | 2.06E-01 | 2.97E+00 | 5.36E-06
LA LA-TA-50-19 1179.79| 3.41E-01 3.64E-10 | 3.89E-06 | 9.18E-02 | 3.95E-01 | 4.59E-03
LA LA-TA-50-20 0.62| 9.37E-03 7.43E-08 9.74E-03

LA LA-TA-50-40 24.53| 3.55E-03 1.66E-08 | 1.24E-03 | 1.06E-02 | 4.97E-03
LA LA-TA-50-41 35.91| 2.56E-03 5.98E-09 | 1.25E-03 | 4.70E-02 | 1.10E-02
LA LA-TA-55-19 2576.98| 5.56E+00 | 4.83E-09 4.33E-05 [ 1.31E+00 | 2.10E+01 | 5.94E+00
LA LA-TA-55-20 450.87| 6.92E+01 1.25E-02 | 1.35E+01 | 4.57E+02 | 1.10E+02
LA LA-TA-55-21 98.99( 8.93E-01 | 4.69E-05 | 2.27E-03 3.82E-06 | 2.16E-01 | 4.52E+00 | 1.09E+00
LA LA-TA-55-22 14.18| 2.32E+00 2.33E-04 | 1.22E+00 | 1.59E+01 | 3.74E+00
LA LA-TA-55-23 12.48| 2.14E+00 6.50E-06 | 1.02E+00 | 1.09E+01 | 2.71E+00
LA LA-TA-55-24 1.25| 6.98E-01 1.21E-06 | 1.60E-01 | 5.72E+00 | 1.34E+00
LA LA-TA-55-25 22.64| 3.57E+00 6.18E-06 | 9.33E-01 | 2.84E+01 | 6.67E+00
LA LA-TA-55-28 3.74| 1.26E+00 2.51E-06 | 5.17E-01 | 8.72E+00 | 2.07E+00
LA LA-TA-55-30 2713.31| 3.36E+01| 7.52E-04 | 1.77E-05 2.32E-04 | 5.07E+00 | 1.17E+02 | 2.84E+01
LA LA-TA-55-32 4.78| 3.05E+00 1.84E-05 | 3.46E+01 | 1.13E+01 | 3.51E+00
LA LA-TA-55-33 6.66| 4.64E-01 2.85E-06 | 8.93E-02 | 1.49E+00| 4.78E-01
LA LA-TA-55-34 205.67| 3.43E+01 1.82E-04 | 6.34E+00 | 1.77E+02 | 4.52E+01
LA LA-TA-55-38 744.30| 1.26E+02| 2.91E-03 9.39E-04 | 2.39E+00 | 4.48E+01 | 1.21E+01
LA LA-TA-55-39 2.91] 9.97E+00 2.77E-05 | 2.01E+00 | 7.61E+01 | 1.72E+01
LA LA-TA-55-41 35.38| 2.92E+02 1.23E-03 | 3.37E+00 | 7.64E+01 | 1.84E+01
LA LA-TA-55-43 64.90| 7.76E-02 1.85E-07 | 2.73E+02 | 1.42E-01 | 5.00E-02
LA LA-TA-55-44 230.66| 1.02E+00 6.90E-06 | 6.43E+02 | 2.63E+00 | 7.34E-01
LA LA-TA-55-48 23.34| 3.02E-01 1.60E-06 | 2.97E+02 | 2.06E-01 | 1.03E-01
LA LA-TA-55-49 18.30| 1.67E+01 1.14E-04 | 3.34E+03 | 3.09E+01 | 8.73E+00
LA LA-TA-55-53 174.68| 6.22E+01 3.84E-04 | 5.57E+00 | 2.14E+02 | 5.01E+01
LA LA-TA-55-56 685.19| 5.12E+01 5.74E-04 | 1.86E+02 | 2.77E+02 | 6.98E+01
LA LA-TA-55-60 211.31| 3.71E-02 2.34E-05 | 6.49E-02 | 7.20E-02 | 2.57E-02
LA LA-TA-55-61 226.49| 3.01E-02 1.31E-07 | 2.99E-01 | 1.39E-01 | 4.74E-02
LA LA-TA-55-62 73.58| 7.64E-03 3.22E-08 | 2.84E-03 | 2.33E-02 | 1.12E-02
LA LA-TA-55-63 5.66| 4.64E-03 1.36E-08 | 1.92E-03 | 7.47E-02 | 1.74E-02
LL LL-M001 31.11| 8.06E+01 9.43E+01 7.65E+01 | 6.41E+01 | 2.88E+01
LL LL-TOO1 276.82| 2.52E+02 3.86E+02 [ 1.75E+02
LL LL-T002 1507.73| 2.70E+03 4.83E+02 | 3.75E+03 | 1.55E+03
LL LL-T0OO03 761.83| 1.03E+02 5.35E+01 | 7.56E+01 | 6.11E+01
LL LL-T004 23.43| 6.58E+01 1.11E+01| 4.83E+01 | 3.89E+01
LL LL-TO05 852.06| 4.18E+02 3.39E+03 1.36E+02 | 1.87E+02 | 1.53E+02
LL LL-W018 2.11f 2.19€-02 1.85E-02 | 4.28E-02
LL LL-W019 15.30| 1.90E+01 1.21E+01 [ 1.01E+01
LL LL-W034 20.98| 9.44E+00 7.59E+01 3.15E+00 | 4.20E+00 | 3.36E+00
MC MC-W001 2.50[ 1.56E-01 4.03E-07 6.06E-02

MU MU-W002 1.46| 2.17E+00 4.73E-04 5.26E-02

NT NT-JAS-01 681.40| 9.20E+01 4.78E+01 | 6.76E+01 | 5.46E+01
NT NT-W001 626.75| 3.06E+02 | 1.25E+00 | 2.30E+00 | 2.83E-02 | 6.50E-03 | 1.33E+02 | 2.84E+03 | 1.90E+01
NT NT-W021 5.67| 3.20E+00 9.41E-06 | 9.60E-01 | 3.22E+01 | 7.38E+00
OR OR-W201 86.24[ 3.04E+03 | 1.23E-02 | 1.14E+02 | 1.20E-02 | 6.76E-02 | 2.05E+03 | 1.54E+03 | 1.52E+03
OR OR-W202 417.76| 6.77E+02 | 1.40E+01 | 2.38E+03 | 5.53E+03 | 1.14E+00 [ 5.92E+03 | 3.95E+02 | 3.83E+02
OR OR-W203 142.79| 1.47E+00 | 9.18E-02 | 8.27E+01 | 3.24E+00| 7.68E-06 | 8.51E-01 | 1.77E-02 | 1.04E+00
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Table E-1. Scaled Volume and Activities for Selected Radionuclides for Each CH Waste Stream

Site_Code [WIPP_ID Volume | Am-241 | Am-243 | Cm-244 | Cs-137 | Np-237 | Pu-238 | Pu-239 | Pu-240
OR OR-W204 27.50( 3.67E-01 3.43E-04 | 1.07E+00 | 2.05E-06 | 9.59E-01 | 3.02E-01 | 2.05E-01
PA PA-A015 14.19 5.18E-02 3.43E-01

RF RF-MT0001 8.15| 1.95E+03 7.63E-03 | 8.38E+00 | 1.96E+02 | 4.49E+01
RF RF-MT0002 0.63| 1.50E+02 5.86E-04 | 6.43E-01 | 1.51E+01 | 3.45E+00
RF RF-MT0003 1.67[ 3.01E-01 6.60E-07 | 1.47E-01 | 3.45E+00| 7.90E-01
RF RF-MT0007 0.83| 1.69E+00 6.59E-06 4.30E-01 | 9.83E-02
RF RF-MT0089 0.42| 2.92E-03 6.27E-09 | 1.47E-03 | 3.45E-02 | 7.89E-03
RF RF-MT0090 2.50| 1.34E+01 4.73E-05 | 2.08E+00 | 8.86E+01 | 2.01E+01
RF RF-MT0091 148.83| 7.50E+02 2.52E-03 | 2.11E+02 | 5.92E+03 | 1.35E+03
RF RF-MT0092 21.47| 1.09E+02 3.67E-04 | 2.66E+01 | 8.48E+02 | 1.97E+02
RF RF-MT0093 23.35| 1.49E+02 1.26E-03 | 2.74E+01 | 9.15E+02 | 2.16E+02
RF RF-MT0097 1.46| 7.28E+00 2.58E-05 | 1.21E+00 | 4.78E+01 | 9.82E+00
RF RF-MT0099 0.63| 4.39E-03 9.41E-09 | 2.21E-03 | 5.17E-02 | 1.18E-02
RF RF-MT0290 18.97| 1.09E+01 2.33E-05 | 5.47E+00 | 1.28E+02 | 2.93E+01
RF RF-MT-0292 23.97| 1.37E+01 2.94E-05 | 6.91E+00 | 1.62E+02 | 3.70E+01
RF RF-MT-0299 31.06| 3.30E+03 1.23E-02 | 1.77E+02 | 4.15E+03 | 9.50E+02
RF RF-MT0302 0.42| 3.94E-02 2.64E-07 | 7.02E-03 | 1.79E-01 | 4.11E-02
RF RF-MT0320 7.09| 5.06E+01 2.56E-04 | 7.27E+00 | 1.74E+02 | 3.99E+01
RF RF-MT0321 36.90| 2.96E+01 4.75E-04 | 1.92E+00 | 4.97E+01 | 1.13E+01
RF RF-MT-0328 2.61] 1.59E+00 1.59E-05 | 2.09E-01 | 4.90E+00 | 1.12E+00
RF RF-MT0330 4.38| 1.91E+01 1.04E-04 | 2.55E+00 | 1.11E+02 | 2.72E+01
RF RF-MT-0331 24.60| 1.29E+02 7.06E-04 | 1.77E+01 | 5.41E+02 | 1.21E+02
RF RF-MT0332 1.46[ 1.02E-02 2.19E-08 | 5.16E-03 | 1.21E-01 | 2.76E-02
RF RF-MT-0335 0.83| 1.36E+00 1.56E-05 | 2.37E-01 | 6.23E+00 | 1.43E+00
RF RF-MTO0336 14.29| 1.03E+02 3.75E-04 | 1.57E+01 | 4.42E+02 | 1.01E+02
RF RF-MT0337 13.97| 6.07E+01 2.25E-04 | 8.63E+00 | 2.70E+02 | 6.07E+01
RF RF-MTO0339 215.30| 1.25E+02 3.32E-03 [ 1.95E+01 | 4.90E+02 | 1.11E+02
RF RF-MT-0342 0.42| 8.09E-01 1.12E-05 | 1.97E-01 | 5.47E+00 | 1.23E+00
RF RF-MT0371 20.43| 2.96E+02 3.18E-03 | 4.56E+01 | 1.07E+03 | 2.44E+02
RF RF-MT-0372 1.46| 1.07E+00 5.33E-06 | 3.21E-01 | 7.46E+00 | 1.71E+00
RF RF-MTO0373 3.96| 2.12E+01 7.48E-05 | 3.30E+00 | 1.40E+02 | 3.18E+01
RF RF-MT0374 0.63| 5.76E-01 6.78E-06 | 1.18E-01 | 2.77E+00| 6.33E-01
RF RF-MT0376 0.21] 4.74E-01 3.31E-06 | 9.53E-02 | 2.76E+00 | 6.41E-01
RF RF-MT0377 74.42| 2.73E+02 4.01E-03 | 5.49E+01 | 1.29E+03 | 2.94E+02
RF RF-MTO0378 0.63| 2.69E+00 2.41E-05 | 7.59E-01 | 1.78E+01 | 4.07E+00
RF RF-MT0419 4.79| 5.67E+00 5.95E-05 | 7.09E-01 | 1.66E+01 | 3.80E+00
RF RF-MT0420 0.83| 9.86E-01 1.03E-05 | 1.23E-01 | 2.88E+00| 6.60E-01
RF RF-MT0423 1.04] 9.86E+00 3.70E-05 | 1.00E+00 | 4.16E+01 | 9.23E+00
RF RF-MT0425 0.21] 2.47E-01 2.59E-06 | 3.08E-02 | 7.21E-01 | 1.65E-01
RF RF-MT-0438 0.63| 2.17E+00 9.94E-06 | 4.04E-01 | 1.28E+01 | 2.90E+00
RF RF-MT0440 2.29( 7.49€-01 1.57E-05 | 1.45E-01 | 4.64E+00 | 1.08E+00
RF RF-MT0442 0.83| 2.88E-01 1.79E-06 | 6.27E-02 | 1.59E+00| 3.63E-01
RF RF-MT0443 19.39| 2.49E+00 8.47E-06 | 1.03E+00 | 2.47E+01 | 5.65E+00
RF RF-MTO0444 44.44] 2 58E+01 2.27E-04 | 4.98E+00 | 1.17E+02 | 2.68E+01
RF RF-MT0480 112.89| 7.22E+01 5.32E-03 | 3.93E-04 | 1.34E+01 | 3.17E+02 | 7.24E+01
RF RF-MT0488 406.67| 9.39E+01 1.33E-03 | 1.64E+01 | 3.84E+02 | 8.80E+01
RF RF-MT0490 1.89( 4.93E-01 4.41E-06 | 1.23E-01 | 2.93E+00 | 6.71E-01
RF RF-MT-0491 0.63| 4.85E-02 4.86E-07 | 5.62E-03 | 1.33E-01 | 3.03E-02
RF RF-MTO0523A 10.84| 3.81E+01 3.31E-04 | 4.47E+00 | 1.05E+02 | 2.40E+01
RF RF-MT0523B 10.84| 3.81E+01 3.31E-04 | 4.47E+00 | 1.05E+02 | 2.40E+01

Appendix E 6




DOE/TRU-2006-3344

Table E-1. Scaled Volume and Activities for Selected Radionuclides for Each CH Waste Stream

Site_Code [WIPP_ID Volume | Am-241 | Am-243 | Cm-244 | Cs-137 | Np-237 | Pu-238 | Pu-239 | Pu-240
RF RF-MT0523C 10.84| 3.81E+01 3.31E-04 | 4.47E+00 | 1.05E+02 | 2.40E+01
RF RF-MT0523D 10.84| 3.81E+01 3.31E-04 | 4.47E+00 | 1.05E+02 | 2.40E+01
RF RF-MTO0523E 10.84| 3.81E+01 3.31E-04 | 4.47E+00 | 1.05E+02 | 2.40E+01
RF RF-MTO0531 0.21| 1.46E-03 3.14E-09 | 7.36E-04 | 1.72E-02 | 3.94E-03
RF RF-MTO0532E 15.63| 1.34E+02 3.41E-03 [ 9.57E+00 | 2.29E+02 | 5.23E+01
RF RF-MTO0532F 15.63| 1.34E+02 3.41E-03 | 9.57E+00 | 2.29E+02 | 5.23E+01
RF RF-MTO0541 4.38| 5.43E+00 2.08E-05 | 1.38E-01 | 3.25E+00 | 7.42E-01
RF RF-MT0545 0.21| 1.33E-02 2.85E-08 | 6.68E-03 | 1.57E-01 | 3.58E-02
RF RF-MT0800 62.48| 1.17E+03 4.59E-03 [ 3.31E+00 | 7.75E+01 | 1.77E+01
RF RF-MT0801 101.83| 1.26E+02 4.85E-04 | 3.22E+00 | 7.56E+01 | 1.73E+01
RF RF-MTO0803 2.29| 2.85E+00 1.09E-05 | 7.25E-02 | 1.70E+00 | 3.88E-01
RF RF-MT0806 0.21 1.11E+00 3.94E-06 | 1.74E-01 | 7.39E+00 | 1.67E+00
RF RF-MT0807 84.18| 1.46E+01 5.26E-05 | 1.34E+00 | 3.14E+01 | 7.19E+00
RF RF-MT0816 0.42| 1.44E+00 4.97E-06 | 1.89E-01 | 4.43E+00 | 1.01E+00
RF RF-MT-0823 0.21] 7.34E-01 6.36E-06 | 8.60E-02 | 2.02E+00| 4.62E-01
RF RF-MT0827 9.90| 3.41E+01 1.18E-04 | 4.49E+00 | 1.05E+02 | 2.41E+01
RF RF-MTO0831 59.92| 6.00E+01 5.36E-04 | 1.31E+01 | 3.03E+02 | 6.94E+01
RF RF-MT0832 166.26| 3.76E+02 3.30E-03 | 4.07E+01 | 1.01E+03 | 2.30E+02
RF RF-MT0833 100.26| 1.11E+02 9.95E-04 [ 1.17E+01 | 2.83E+02 | 6.48E+01
RF RF-MT0855 1.67| 1.25E-02 2.69E-08 | 6.31E-03 | 1.48E-01 | 3.38E-02
RF RF-MT0857 0.21| 1.11E+00 3.93E-06 | 1.73E-01 | 7.37E+00 | 1.67E+00
RF RF-MTOH61 7.71] 4.12E+01 1.46E-04 | 6.43E+00 | 2.73E+02 | 6.20E+01
RF RF-MT2116 2.08| 4.71E+00 4.14E-05 | 5.10E-01 | 1.26E+01 | 2.88E+00
RF RF-MT3010 42.81| 1.82E+01 3.03E-04 | 4.06E+00 | 9.61E+01 | 2.20E+01
RF RF-MT3011 420.26| 1.61E+02 3.41E-03 | 2.75E+01 | 6.45E+02 | 1.48E+02
RF RF-MT420P 160.94] 1.20E+03 4.63E-03 [ 1.67E+02 | 6.35E+03 | 1.45E+03
RF RF-MT532A 27.50| 2.35E+02 6.00E-03 | 1.68E+01 | 4.03E+02 | 9.20E+01
RF RF-MT532B 123.42| 1.06E+03 2.69E-02 | 7.56E+01 | 1.81E+03 | 4.13E+02
RF RF-MT532C 247.47| 2.12E+03 5.40E-02 | 1.52E+02 | 3.63E+03 | 8.28E+02
RF RF-MT532D 1.56| 1.34E+01 3.41E-04 | 9.57E-01 | 2.29E+01 | 5.23E+00
RF RF-TT0069 0.21| 8.59E-02 3.73E-06 | 1.59E-02 | 3.73E-01 | 8.53E-02
RF RF-TT0200 0.63| 4.46E+00 2.26E-05 | 6.42E-01 | 1.53E+01 | 3.52E+00
RF RF-TT0299 0.21| 2.21E+01 8.27E-05 [ 1.19E+00 | 2.79E+01 | 6.38E+00
RF RF-TT0300 42.32| 1.26E+02 8.23E-04 | 3.33E+01 | 7.87E+02 | 1.81E+02
RF RF-TT0301 5.84| 1.74E+01 1.13E-04 | 4.60E+00 | 1.09E+02 | 2.50E+01
RF RF-TT0302 9.28| 8.77E-01 5.88E-06 | 1.56E-01 | 3.99E+00 | 9.14E-01
RF RF-TT0303 1.25| 5.69E+00 6.78E-05 | 9.76E-01 | 2.29E+01 | 5.23E+00
RF RF-TT0310 3.13| 1.87E+01 1.21E-04 | 4.58E+00 | 1.03E+02 | 2.43E+01
RF RF-TT0312 57.95| 4.77E+02 2.04E-03 | 8.27E+01 | 2.25E+03 | 5.10E+02
RF RF-TT0317 0.21] 1.87E-01 4.17E-07 | 8.99E-02 | 2.11E+00 | 4.82E-01
RF RF-TT0320 26.27| 1.88E+02 9.48E-04 | 2.70E+01 | 6.45E+02 | 1.48E+02
RF RF-TT0330 15.95| 6.95E+01 3.80E-04 | 9.31E+00 | 4.03E+02 | 9.92E+01
RF RF-TT-0331 69.21| 3.62E+02 1.99E-03 | 4.99E+01 | 1.52E+03 | 3.41E+02
RF RF-TT-0334 4.07| 8.63E+01 3.26E-04 | 3.61E+01 | 8.45E+02 | 1.93E+02
RF RF-TT0335 94.40| 1.54E+02 1.76E-03 | 2.68E+01 | 7.05E+02 | 1.62E+02
RF RF-TT0336 22.52| 1.63E+02 5.91E-04 | 2.48E+01 | 6.96E+02 | 1.59E+02
RF RF-TT0337 47.46| 2.06E+02 7.65E-04 | 2.93E+01 | 9.17E+02 | 2.06E+02
RF RF-TT0338 142.93| 8.31E+02 5.21E-03 | 1.03E+02 | 3.45E+03 | 7.77E+02
RF RF-TT0340 7.30| 4.18E+00 8.96E-06 | 2.10E+00 | 4.92E+01 | 1.13E+01
RF RF-TT0342 20.85| 4.05E+01 5.58E-04 | 9.87E+00 | 2.74E+02 | 6.14E+01
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Table E-1. Scaled Volume and Activities for Selected Radionuclides for Each CH Waste Stream

Site_Code [WIPP_ID Volume | Am-241 | Am-243 | Cm-244 | Cs-137 | Np-237 | Pu-238 | Pu-239 | Pu-240
RF RF-TT0360 0.63| 3.65E+00 4.69E-05 | 5.33E-01 | 1.30E+01 | 3.01E+00
RF RF-TT0368 12.51| 7.30E+01 9.38E-04 | 1.07E+01 | 2.61E+02 | 6.03E+01
RF RF-TT0370 17.09| 1.40E+02 5.12E-03 | 2.31E+01 | 5.81E+02 | 1.33E+02
RF RF-TT0371 0.21] 3.02E+00 3.24E-05 | 4.65E-01 | 1.09E+01 | 2.49E+00
RF RF-TT0372 0.42| 3.06E-01 1.52E-06 | 9.16E-02 | 2.13E+00| 4.88E-01
RF RF-TT0374 10.74| 9.89E+00 1.16E-04 | 2.03E+00 | 4.75E+01 | 1.09E+01
RF RF-TT0375A 2.30[ 5.63E-02 1.27E-07 | 2.66E-02 | 6.22E-01 | 1.42E-01
RF RF-TT0375B 2.30| 5.63E-02 1.27E-07 | 2.66E-02 | 6.22E-01 | 1.42E-01
RF RF-TT0376 11.46| 2.61E+01 1.82E-04 | 5.24E+00 | 1.52E+02 | 3.52E+01
RF RF-TT0377 3.23| 1.19E+01 1.74E-04 | 2.39E+00 | 5.59E+01 | 1.28E+01
RF RF-TT0391 0.42| 3.53E+00 1.58E-05 | 4.01E-01 | 1.69E+01 | 3.81E+00
RF RF-TT0392 0.21] 1.25E+00 4.30E-06 | 2.52E-01 | 8.83E+00 | 2.01E+00
RF RF-TT0393 11.05| 9.38E+01 1.24E-02 | 1.76E+01 | 4.11E+02 | 9.41E+01
RF RF-TT0398 0.42| 2.20E+00 7.48E-06 | 4.64E-01 | 1.65E+01 | 3.74E+00
RF RF-TT0409 0.21] 2.23E+00 8.32E-06 | 2.17E-01 | 8.52E+00 | 1.93E+00
RF RF-TT0412 0.21] 2.23E+00 8.32E-06 | 2.17E-01 | 8.52E+00 | 1.93E+00
RF RF-TT0414 6.46| 6.91E+01 2.58E-04 | 6.71E+00 | 2.64E+02 | 5.97E+01
RF RF-TT0430 0.21| 9.95E-03 2.13E-08 | 5.01E-03 | 1.17E-01 | 2.68E-02
RF RF-TT0431 22.20| 2.55E+00 7.65E-06 | 1.19E+00 | 2.80E+01 | 6.40E+00
RF RF-TT0438 70.32| 2.44E+02 1.12E-03 | 4.54E+01 | 1.43E+03 | 3.26E+02
RF RF-TT0440 60.17| 1.97E+01 4.12E-04 | 3.79E+00 | 1.22E+02 | 2.84E+01
RF RF-TT0441 143.32| 1.10E+02 6.80E-04 | 2.10E+01 | 4.96E+02 | 1.13E+02
RF RF-TT0442 47.35[ 1.63E+01 1.01E-04 | 3.56E+00 | 9.03E+01 | 2.06E+01
RF RF-TT0443 1.46| 1.88E-01 6.38E-07 | 7.79E-02 | 1.86E+00 | 4.26E-01
RF RF-TT0479 1.04] 2.16E+00 4.63E-06 | 1.09E+00 | 2.54E+01 | 5.82E+00
RF RF-TT0480 294.34] 1.88E+02 1.39E-02 | 1.03E-03 | 3.50E+01 | 8.25E+02 | 1.89E+02
RF RF-TT0481 0.21] 1.33E-01 9.82E-06 | 7.26E-07 | 2.48E-02 | 5.84E-01 | 1.34E-01
RF RF-TT0483 0.83| 2.66E-01 5.70E-07 | 1.34E-01 | 3.13E+00 | 7.17E-01
RF RF-TT0484 9.80| 1.85E+00 1.74E-05 | 5.55E-01 | 1.30E+01 | 2.98E+00
RF RF-TT0485 5.42| 1.82E-01 5.95E-07 | 3.43E-02 | 8.02E-01 | 1.84E-01
RF RF-TT0486 14.38| 1.08E+00 6.58E-06 | 2.03E-01 | 4.76E+00 | 1.09E+00
RF RF-TT0487 2.19| 4.95E+00 4.35E-05 | 5.36E-01 | 1.33E+01 | 3.03E+00
RF RF-TT0489 9.38| 1.49E+00 1.24E-05 | 3.10E-01 | 7.26E+00 | 1.66E+00
RF RF-TT0490 252.23| 6.58E+01 5.88E-04 | 1.64E+01 | 3.91E+02 | 8.95E+01
RF RF-TT0491 27.79| 2.15E+00 2.16E-05 | 2.50E-01 | 5.90E+00 | 1.35E+00
RF RF-TT0492 1.89| 6.03E-01 5.11E-06 | 1.50E-01 | 3.50E+00 | 8.02E-01
RF RF-TT0523A 1.46| 5.13E+00 4.45E-05 | 6.02E-01 | 1.41E+01 | 3.23E+00
RF RF-TT0523B 1.46| 5.13E+00 4.45E-05 | 6.02E-01 | 1.41E+01 | 3.23E+00
RF RF-TT0523C 1.46| 5.13E+00 4.45E-05 | 6.02E-01 | 1.41E+01 | 3.23E+00
RF RF-TT0523D 1.46| 5.13E+00 4.45E-05 | 6.02E-01 | 1.41E+01 | 3.23E+00
RF RF-TT0523E 1.46| 5.13E+00 4.45E-05 | 6.02E-01 | 1.41E+01 | 3.23E+00
RF RF-TT0532A 16.05| 1.37E+02 3.50E-03 [ 9.83E+00 | 2.35E+02 | 5.37E+01
RF RF-TT0532B 16.05| 1.37E+02 3.50E-03 [ 9.83E+00 | 2.35E+02 | 5.37E+01
RF RF-TT0541 0.21] 1.19€-01 2.56E-07 | 6.01E-02 | 1.41E+00| 3.22E-01
RF RF-TT0545 0.42| 2.66E-02 5.69E-08 | 1.34E-02 | 3.13E-01 | 7.17E-02
RF RF-TT0601 2.71] 1.58E+01 2.03E-04 | 2.31E+00 | 5.65E+01 | 1.31E+01
RF RF-TT0802 56.43| 1.89E+03 6.75E-03 | 1.87E+02 | 4.41E+03 | 1.00E+03
RF RF-TT0809 4.07| 1.36E+02 4.87E-04 | 1.35E+01 | 3.18E+02 | 7.24E+01
RF RF-TT0821 237.15| 2.93E+02 2.52E-03 | 5.43E+01 | 1.38E+03 | 3.16E+02
RF RF-TT0822 222.17| 3.13E+02 3.21E-03 | 3.77E+01 | 9.24E+02 | 2.10E+02
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Table E-1. Scaled Volume and Activities for Selected Radionuclides for Each CH Waste Stream

Site_Code [WIPP_ID Volume | Am-241 | Am-243 | Cm-244 | Cs-137 | Np-237 | Pu-238 | Pu-239 | Pu-240
RF RF-TT0823 0.21] 7.34E-01 6.36E-06 | 8.60E-02 | 2.02E+00| 4.62E-01
RF RF-TT0824 1025.18| 5.64E+02 5.61E-03 | 1.00E+02 | 2.41E+03 | 5.52E+02
RF RF-TT0825 566.73| 5.51E+02 7.13E-03 | 7.82E+01 | 1.96E+03 | 4.47E+02
RF RF-TT0832 151.04| 3.41E+02 3.00E-03 | 3.69E+01 | 9.16E+02 | 2.09E+02
RF RF-TT0854 2.19( 7.28E-02 1.56E-07 | 3.66E-02 | 8.58E-01 | 1.96E-01
RF RF-TT0886 0.21| 1.33E-02 2.84E-08 | 6.67E-03 | 1.56E-01 | 3.58E-02
RF RF-TT2216 3.13| 7.06E+00 6.20E-05 | 7.65E-01 | 1.90E+01 | 4.32E+00
RF RF-TT3010 519.26| 2.21E+02 3.67E-03 | 4.93E+01 | 1.17E+03 | 2.67E+02
RF RF-TT3011 1763.69| 6.74E+02 1.43E-02 | 1.16E+02 | 2.71E+03 | 6.19E+02
RF RF-TT301U 15.63| 6.34E+01 4.14E-04 | 1.51E+01 | 3.63E+02 | 8.44E+01
RF RF-TT310P 2.71] 2.13E+01 8.15E-05 [ 3.93E+00 | 1.22E+02 | 2.65E+01
RF RF-TT338S 0.42| 3.74E-01 8.33E-07 | 1.80E-01 | 4.21E+00 | 9.64E-01
RF RF-TT390P 0.42| 3.59E+00 1.25E-05 | 4.88E-01 | 2.05E+01 | 4.31E+00
RF RF-TT391P 22.72[ 1.92E+02 8.61E-04 | 2.19E+01 | 9.21E+02 | 2.07E+02
RF RF-TT392P 65.24| 3.91E+02 1.34E-03 | 7.89E+01 | 2.76E+03 | 6.29E+02
RF RF-TT393R 12.51| 5.59E+01 2.01E-04 | 1.34E+01 | 4.22E+02 | 9.68E+01
RF RF-TT394P 0.62| 8.14E+00 8.47E-05 | 8.29E-01 | 3.26E+01 | 6.91E+00
RF RF-TT395P 0.83| 1.09E+01 1.13E-04 | 1.11E+00 | 4.36E+01 | 9.23E+00
RF RF-TT396P 0.21] 2.72E+00 2.83E-05 | 2.77E-01 | 1.09E+01 | 2.31E+00
RF RF-TT398P 43.15[ 2.28E+02 7.75E-04 | 4.80E+01 | 1.71E+03 | 3.87E+02