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PREFACE

The information in this report summarizes the U.S. Department of Energy's (DOE) transuranic
(TRU) waste inventory, projections, and characteristics. Revision 0 of the Waste Isolation Pilot
Plant (WIPP) Transuranic Waste Baseline inventory Report (WTWBIR) published in June 1994,
was the first attempt ever made by the DOE complex to report all of its TRU waste at the waste
stream level. The waste data reported in Revision 0 was considered preliminary until quality
checks of the data were completed by the DOE TRU waste generator/storage sites. Data
changes resulting from the site reviews are contained herein. :

The primary differences between Revision 0 and Revision 1 of the WTWBIR are as follows:

The WIPP baseline inventory reported in Revision 0 was complied from three existing DOE
databases, whereas, inventory data in Revision 1 was collected directly from the sites
through a request made by the National TRU Program Office.

The nonmixed, TRU waste streams reported in Revision 0 were derived from the volume
differences between the Integrated Data Base (IDB) and Mixed Waste Inventory Report
(MWIRY), while the nonmixed TRU waste streams contained in Revision 1 are as reported
by the TRU waste generator/storage sites.

Revision 1 of the WTWBIR reports radionuclide data at the waste stream level. Where sites
provided radionuclide data as the waste stream level, it is replicated in Appendix A. AWIPP
radionuclide inventory is provided in Table 4-2. This table is derived from the data submitted
to support the IDB. Revision 0 reported the radionculide data at the WIPP level.

Revision 1 reports the waste volumes in the final waste form that wili be sent to WIPP. All
previous databases, including Revision 0 of WTWBIR, report the waste in terms of volumes
in storage before pracessing to meet WIPP requirements.

The total radionuclide inventory for contact-handled (CH) TRU waste is much higher in
Revision 1 than reported in Revision 0. This is due to two reasons: 1) Savannah River Site
waste that was previously reported as "unknown" had not been included in the estimates,
and 2) the “projected” part (1993-2022) of the CH-TRU radionuclide inventory was
inadvertently left out of the totals reported in Revision 0, causing the inventory to be
approximately 25% low. Revision 1 corrects the inventory reporting error.

The total radionuclide inventory for remote-handied (RH) TRU waste is also much higher in
Revision 1. During calculation of the RH-TRU inventory the volume defined by the sites
included more waste than the repository is authorized to accept. During those calculations,
the IDB radionuclide numbers only covered the "stored" part of the inventory. This made
the RH-TRU inventory reported in Revision O to be low by a factor of approximately 3-4.
Revision 1 corrects the inventory reporting error.

Oak Ridge National Laboratory has reported a very conservative inventory for U-235 in its
RH-TRU waste (=367 curies). In order to provide a more realistic estimate of the U-235
inventory, an anticipated transportation requirement for the RH-TRU cask was imposed in
Revision 1. This requirement modifies the U-235 estimate reported in Revision 0.

o/
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EXECUTIVE SUMMARY

The Waste Isolation Pilot Plant (WIPP) Transuranic Waste Baseline Inventory Report (WTWBIR)
establishes a methodology for grouping wastes of similar physical and chemical properties, from
across the U.S. Department of Energy (DOE) transuranic (TRU) waste system, into a series of
“waste profiles” that can be used as the basis for waste form discussions with regulatory
agencies. The majority of this document reports TRU waste inventories of DOE defense sites.
An appendix is included which provides estimates of commercial TRU waste from the West Valley
Demonstration Project.

The WIPP baseline inventory is estimated using waste streams identified by the DOE TRU waste
generator/storage sites, supplemented by information from the Mixed Waste Inventory Report
(MWIR) and the 1994 Integrated Data Base (IDB). The sites provided and/or authorized all
information in the Waste Stream Profiles except the EPA (hazardous waste) codes for the mixed
inventories. These codes were taken from the MWIR (if a WTWBIR mixed waste stream was not
in MWIR, the sites were consulted). The IDB was used to generate the WIPP radionuclide
inventory. Each waste stream is defined in a waste stream profile and has been assigned a
waste matrix code (WMC) by the DOE TRU waste generator/storage site. Waste stream profiles
with WMCs that have similar physical and chemical properties can be combined into a waste
matrix code group (WMCG), which is then documented in a site-specific waste profile for each
TRU waste generator/storage site that contains waste streams in that particular WMCG.

Based on methodology presented in this WTWBIR, a maximum of 11 site-specific waste profiles
have been identified for contact-handled (CH) TRU waste and a maximum of 11 have been
identified for remote-handled (RH) TRU waste for each site. Each of these site-specific waste
profiles have unique WMCG criteria and they are developed, if appropriate, for each of the TRU
waste generator/storage sites. A particular site-specific waste profile, with a specific WMCG, can
be combined with other site-specific waste profiles having identical WMCGs from the TRU waste
generator/storage sites to derive a WIPP waste profile.

The anticipated inventory of TRU waste is defined as the sum of retrievably stored waste (waste
generated after 1970) plus currently projected TRU waste volumes. The anticipated inventory for
CH-TRU waste is not sufficient to fill the maximum aliowed capacity of WIPP (calculated: 6.2
million cubic feet [=176,000 cubic meters]), and scaling has been developed as a means for
Sandia National Laboratories’ model to examine the impacts of the full repository. Scaling has
also been applied to the RH-TRU inventory since sufficient volume has not been identified in the
anticipated RH-TRU inventory to fill WIPP to the RH-TRU design capacity (=7080 cubic meters).
Additionally, there is a high uncertainty in and a current lack of data on wastes produced from
decontamination and decommissioning (D&D) and environmental restoration (ER) activities.
Therefore, the anticipated CH-TRU inventory has been "scaled" to the maximum allowed WiPP
capacity and the RH-TRU to the design capacity. The scaling of the inventories in this and future
revisions of the WTWBIR will be derived from the best available data and assumptions.

An example of five waste streams at two sites (Figure 3-2 in the main body of the report) has
been used to illustrate the waste profile methodology. Total WIPP inventory volumes for the
WIPP waste profiles are provided.

O/
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Using the same waste profile methodology, the WTWBIR also estimates the WIPP disposal
inventory {(anticipated inventory that has been scaled to WIPP design capacity) in terms of 10
waste material parameters and additional packaging materials that have been identified as inputs
needed for the system priontization methodology (SPM) and performance assessment (PA)
calculations. The 10 waste material parameters and additional packaging materials are waste
constituents that occur in TRU waste and are input parameters for one or more SPM and PA
models or are required to adequately describe the waste form. These parameters may change
as a result of SPM and PA effons.

The 10 waste material parameters have been grouped by their chemical/physical properties and
are indicated in bold lettering. The 10 waste materal parameters and additional packaging
materials that are defined and included in the WTWBIR are:

* Inorganics
-~ lron-based metals/alloys
- Aluminum-based metals/alloys
— Other metals

Other inorganic materials

+ Organics
— Cellulosics
— Rubber
— Plastics

+ Solidified Materials
- Inorganic matrix
- Organic matrix

» Soils

= Packaging Materials
— Steel
— Plastic
- Lead

The waste matenal parameter information is reported in kilograms per cubic meter of waste matrix
(kg!ms). The waste material parameters in the waste stream, site-specific, and WIPP waste
profiles are expressed on a weight/volume basis. However, the occurrence of more than one
waste material parameter at the maximum value within a waste stream is highly unlikely. If
needed, during SFM and PA (Tables 5-1 and 5-2) calculations, the sampling statistics (if used)
must be controlied so that several waste material parameters do not get sampled all at their
maximum value (weight/volume), iest the average weight/volume is exceeded. To illustrate the
waste profile methodology, five waste streams from two sites are used as examples. This
revision of the WTWBIR provides a diskette that contains the WIPP TRU Waste Baseline
Inventory Database in Microsoft Access™.

Although the initial purpose of this report is to provide data to be included in the Sandia National
Laboratories/New Mexico SPM and PA processes, all data are presented and expiained in such
a way that they can be adapted as needed for other applications. The WTWBIR, Revision 1, is
presented in three parts: Volume 1 contains this Executive Summary through Chapter 9 and the
WTWBID diskette; Volume 2 contains Appendix A, Waste Stream Profiles; and Volume 3
Appendices B through J.

ES -2
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1. INTRODUCTIQN
1.1 BACKGROUND

The Waste Isolation Pilot Plant (WIPP) is a transuranic (TR U) waste management facility operated
by the U.S. Department of Energy (DOE). The WIPP is currently identified as the permanent
disposal site for DOE TRU waste.

TRU waste is defined as waste that is contaminated with alpha-emitting radionuclides with an
atomic number greater than 92, with half-lives greater than 20 years, and concentrations of TRU
isotopes greater than 100 nanocuries per gram of waste (DOE, 1988). TRU wastes are classified
as either contact-handled (CH) waste or remote-handled (RH) waste, depending on the dose rate
at the surface of the waste container. CH-TRU wastes are packaged TRU wastes with an
extemal surface dose rate of 200 millirems (mrem) or less per hour, while RH-TRU wastes are
packaged TRU wastes with an extemnal surface dose rate exceeding 200 mrem per hour. Unless
otherwise indicated, for purposes 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 and the Resource Conservation and Recovery Act [RCRA]
as codified in Title 40 Code of Federal Regulations [CFR] Parts 264, 265, 268, and 270 [EPA,
* 1980a; 1980b; 1986; and 1983)).

The DOE is committed to demonstrating compliance with all applicabie regulations prior to
permanent disposal of TRU wastes in the WIPP repository. These regulations are the
environmental standards for management and disposal of TRU wastes as mandated in 40 CFR
Part 191 (EPA, 1993) and Part 194 (DOE, 1995), and the RCRA regulations. Compliance will be
demonstrated through Sandia National Laboratory/New Mexico (SNL/NM). performance
assessment (PA) caiculations based on the inventory of existing and currently projected waste
streams developed in this document, as reported by the DOE TRU waste generator/storage sites.
The WIPP is scheduled to receive and dispose of TRU wastes from 10 major and several rminor
DOE TRU waste generator/storage sites (see Figure 1-1).

1.2 PURPOSE

The purpose of this report, the Waste Isolation Pilot Plant Transuranic Waste Baseline Inventory
Report (WTWBIRY), is to document the disposal inventory of TRU waste to be emplaced in WIPP
as defined by the DOE TRU waste generator/storage sites. This inventory of CH-TRU and RH-
TRU waste will be used in the SNL/NM systems prioritization methodology (SPM)/PA calculations
and sensitivity analyses that will support the development of compliance applications to the
appropriate regulatory agencies regarding the operations and post-closure timeframes of the
WIPP repository. : :

To accomplish this purpose, the WTWBIR has been developed from the best available information
and process knowledge provided by the DOE TRU waste generator/storage sites. In support of
SPM/PA, the WTWBIR describes a process for grouping individual waste streams with similar
physical and chemical properties into waste profiles, based on their waste matrix code {(WMC)
(DOE, 1993a) assigned by the DOE TRU waste generator/storage sites. Waste profiles with
similar WMCs, are then combined across the DOE TRU waste system to provide estimated total
volumes and total waste material parameters. The methodology for this grouping and combining
is discussed in detail in Section 2.3, Methodology for Development of Disposal Inventory.

11
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AL
AE
AW
BC
BT
ET
IN
IT
KA
LA
LB
LL
MD
MU
NT
OR
PA

Ames Laboratory
Argonne National Laboratery~East
Argonne National Laboratory—Wast (Major RH Site)
Battelle Columbus Laboratory

Beltis Atomic Power Laboratory

Enargy Tachnology Engineering Centar
Idaho National Engineering Laboratory (Major RH Site)
Inhalation and Toxicology Resaarch Inslitute

Knolls Atomic Power Laboratory ~ Schenectady

Los Alamos National Laboratory (Major AH Site)

Lawrence Barkeley Laboratory PX
Lawrence Livermore National Laboratory RF
Mound Plant AL
University of Missourl SA
Nevada Tast Site SR
Oak Ridge National Laboratory (Major RH Site) wv

Paducah Gaseous Diffusion Plant

E‘a‘

Pantex Plant

Rocky Flats Environmentat Tachnology Site

Richland (Hanford) Site (Major RH Site)

Sandia National Laboratories/New Mexico

Savannah River Site (Major RH Site)

Wast Valley Demonsiration Project {(Commercial
Waste Only - Not in Inventory)

+ |Indicates Mincr Site
* Indicates Major Site

Figure 1-1. U.S. Department of Energy Transuranic Waste Generator/Storage Sites.
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The individual waste streams also are evaluated to estimate the occurrence and quantities of non-
radioactive waste material parameters as defined in Appendix C and listed in Table 1-1 (e.g.,
cellulosics, plastics, iron-based metals/alloys, etc.) that have been identified by SNL/NM as being
potentially important to the performance of the WIPP repository. The methodology, assumptions,
and totais of these waste material parameters are described in Chapter 5, Waste Material
Parameters.

TABLE 1-1. TECHNICAL DATA NEEDS FOR SYSTEMS PRIORITIZATION
METHODOLOGY/PERFORMANCE ASSESSMENT WASTE MATERIAL PARAMETERS

Waste Material Input Variable in Current Input Variable Input Variable
Parameter SPM/PA Models in SPM/PA in Possible
. Models Under | Future SPM/PA
Gas Mechan!cal Development Modols
Generation | Characteristics
Iron-Based YES YES YES YES
Metals/Alloys
Aluminum-Based YES® YES YES YES
Metals/Alloys
Other Metals YES YES
Other Inorganic YES YES YES
Materials
Cellulosics YES YES YES YES
Plastics YES®@ YES YES YES
Rubber YES( YES YES YES
Solidified Inorganic YES YES YES
Matrix
Solidified Organic YES YES YES
Matrix
Soils YES

() Only 50 weight percent included
2} Added for SPM-2 (Sanchez, 1995)

The information/data presented in this report is derived from the WIPP Transuranic Waste
Baseline Inventory Database (WTWBID). The only currently defined application of the WTWBID
in this revision of the WTWBIR is in support of the SPM/PA calculations. However, the WTWBID
can support other projects and applications requiring waste information in formats different than
that used in the WTWBIR. The WTWBID struciure and a data dictionary are included in Chapter
7 of this repon.
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1.3 WASTE INVENTORY TERMINOLOGY

The derivation of a disposal inventory from individual waste streams is a formidable and complex
process. To document each step of this process, a system of waste inventory terminology needs
to be defined so the reader may more easily follow the process. The following sections provide
definitions of terminology used throughout the WTWBIR. These definitions also are summarized
in Chapter 8, Glossary. A list of acronyms and abbreviations used are provided in the front of
the document.

1.3.1 Inventory Terminology

Stored Inventory — That part of the TRU iriventory currently in retrievable storage at the time of
the last data call for inventory information is known as “stored inventory." For Revision 1, stored
waste includes that waste in storage as of December 31, 1993, Retrievably stored waste includes
waste stored since approximately 1970 in buildings or in berms with earthen cover and does not
include any waste that was buried prior to 1970 (DOE, 1994b).

Projected Inventory — That part of the TRU inventory that has not been generated but is
currently estimated to be generated at some time in the future by the TRU waste
generator/storage sites is considered “projected inventory." Because of the uncertainty
associated with ER and D&D waste inventory projections, the ER and D&D wastes are not
included in the projected inventory. For Revision 1, a projected inventory includes waste
scheduled for generation between calendar years (CY) 1994 and 2022. "Newly generated waste"
also is sometimes used as a synonym for the projected inventory.

Anticipated Inventory ~ For the WTWBIR, this is the sum of the stored and projected
inventories, calculated:

Stored + Projected _ Anticipated
Inventory Inventory - Inventory

Scaling —~ The process for adjusting, if needed', the projected inventory to the design limit
(disposal inventory) of the WIPP repository is called “scaling.” Section 2.3, describes the scafing
process used for developing the WTWBIR.

Projected Inventory _ Scaling , + Stored Inventory = Disposal Inventory

Disposal Inventory — The total design (=176,000 x 10° m® for CH-TRU and 7080 m> for RH-
TRU) inventory defined for WIPP emplacement (after scaling, if necessary) to be used for SPM
and PA calculations is the "disposal inventory."

1.3.2 Waste Matrix Code Terminology

Waste Matrix Code (WMC) - The WMCs were developed by DOE, in response to the Federal
Facilities Compliance Act (FFCAct)(Public Law 102-388, 1992), as a methodology to aid in
classifying mixed waste streams in the DOE system into a series of four-digit codes {(e.g., 5400;
Heterogeneous Waste) that represent different physical/chemical matrices. The WMC is assigned
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by the TRU waste generator/storage sites. The WTWBIR has adopted this system to remain
consistent with the Mixed Waste inventory Report (MWIR)(DOE, 1994a) which was a database-
derived report to meet the first deliverable under the FFCAct. The WMC methodology has been
applied to nonmixed TRU waste streams for consistency.

Waste Matrix Code Group (WMCG) — A WMCG consists of a series of WMCs that for SPM or
PA purposes have similar physical and chemical properties. An example of combining three
WMCs which either contain particulates or are cemented particulate waste is presented below;

WMC 3100 (inorganic process residues)
WMC 3110 (inorganic particulates) Solidified Inorganics
WMC 3150 (solidified process residues)

Because of the restriction on particulate wastes in the TRU Waste Acceptance Criteria (WAC)
for the Waste Isolation Pilot Plant, Revision 4 (DOE, 1991), all particulate waste will usually be
immobilized prior to shipment to WIPP., Therefore, all three of these WMCs would be the same
basic waste form when emplaced in WIPP and have similar physical and chemical properties.
The combined WMCG for this example is solidified inorganics. Table 1-2 presents all anticipated
WMCs for TRU waste and indicates in which WMCG each WMC occurs for the WTWBIR. There
are 11 WMCGs used in this WTWBIR. The last two rows in Table 1-2 group WMCs that will not
be accepted at WIPP uniess additional characterization and/or processing occurs to meet the
WIPP WAC (DOE, 1991). :

1.3.3 Waste Profile Terminology

Waste Stream Profile — This is a description of a CH-TRU or RH-TRU waste stream potentially
destined for shipment to and disposal in WIPP, if authorized under permits and certifications by
appropriate regulatory agencies. The waste stream profile is presented in tabular format and is
intended to provide a summary of important information about a particular waste stream.
Examples of information included in a waste stream profile are:

* Currently used identification codes, including the DOE TRU waste site matrix description;
* WMC assigned by the TRU waste generator/storage sites;

* Volumes of waste currently in retrievable storage and waste projected to be generated:
estimated minimum, average, and maximum weights of waste material pararmneiers per
cubic meter of waste volume (e.g., iron-based metals/alioys, aluminum-based metals/alioys,
cellulosics, etc.);

* Indication as to whether the waste is CH-TRU or RH-TRU: and

» Hazardous waste codes (EPA codes) from MWIR or as assigned by the DOE TRU waste
generator/storage sites for the RCRA regulated portion of the waste stream. Some waste
streams (waste stream profiles) contain hazardous waste codes that would not be currently
acceptable fordisposal in WIPP (e.g., D001, D002, and DO03) under the most recent WIPP
Part B Permit Application (DOE, 1993b). These hazardous waste codes are applied to the
waste in its current physical form. These waste streams will have to be treated for any
unacceptable hazardous waste codes prior to transport to WIPP for disposal.
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TABLE 1-2. WASTE MATRIX CODE GROUP NAMES

Waste Matrix
Code Group

Waste Matrix Codes

Solidified Inorganics

1000, 11007, 11107, 11207, 1130", 11407, 11907,1200", 1210", 1220,
1230', 1240, 1290°, 3000%, 3100, 3110, 31113, 31128 3113, 31153,
3116°, 3119%, 3120, 3121, 3122, 3123, 3124, 3125, 3129, 3130, 31313,
3132', 3139" ° 3, 3150, 3190, 3900%, 6100%, 6120°, 6130°, 61405,
6190% 62007, 6210%, 6230%, 62907, 7300°, 91002, 92002

Salt Waste

30007, 3140, 3141, 3142, 3143, 3149,3900%

Solidified Organics

2000', 21007, 2110, 21207, 2190", 2200, 2210', 22207, 2290", 2900,
30002, 3114, 3200, 3210, 3211, 3212, 3213, 3219, 3220, 3221, 3222,
3223, 3229, 3230, 3290, 39007, 6100%, 6110°, 61504, 62007, 6290°,
91002, 9200°

Soils

4000, 4100, 4200, 4900

Uncategorized Metal
(Metal Waste Other
Than Lead and/or
Cadmium})

5000°, 5100, 5110, 5190, 62007, 62208, 7000'°, 7480'", 930010

Lead/Cadmium Metal

5000°, 5120, 5130, 62007, 62208, 7000'°, 7200, 7210, 7220, 7400'",
7410", 7420, 9300'°

Inorganic Non-Metal
Waste

5000°, 5200, 5210, 5220, 5230, 5240, 5290

Combustible 5000°, 5300, 5310, 5311, 5312, 5313, 5319, 5320, 5330, 5390
Graphite 5000°, 5340

Heterogeneous 5000°, 5400, 5420, 5430, 5440, 5450, 5490, 62007, 62208, 62907
Fitter 5000°, 5410

Excluded Wasie
Streams'2

5250, 5350, 6300, 6400, 7100

Unknown'®

BOOO, 8100, B200, 8900
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TABLE 1-2. WASTE MATRIX CODE GROUP NAMES (CONTINUED)
1 Liquid waste streams are assumed to be solidified prior to sending to WIPP,

2 WMCs 3000, 3800, 9100, and 9200 are placed in "solidified inorganics,” "salt waste," or
“solidified organics," depending on the information provided by the TRU waste generator/storage
site. '

3 Particulate waste streams are assumed to be solidified prior to sending to WiPP.,

4 WMCs 6100 and 6190 are placed in "solidified organics," or “solidified inorganics," depending
on the information provided by the TRU waste generator/storage site.

S Liquid lab pack waste is assumed to be solidified prior to sending to WIPP.
® Solid lab packs are assumed to be solidified prior to sending to WIPP.,

7 WMCs 6200 and 6290 are placed in "solidified organics," "solidified inorganics," or
"heterogeneous” if the waste stream must be solidified per the generator/storage site. They are
placed in "uncategorized metal," or "lead/cadmium metal waste" if they are primarily nonreactive
metal contaminated with reactive metal. Reactive waste streams must be treated prior to
shipment to WIPP.,

® Waste stream is assumed to be treated prior to sending to WIPP. Volume change is provided
by the TRU waste generator/storage site .

% WMC 5000 is placed in "uncategorized metal," “lead/cadmium metal," "inorganic non-metal,”
“combustible," "graphite,” "heterogeneous," or *filter,” depending on the information provided by
the generator/storage site.

YO WMC 7000 and 9300 are placed in "uncategorized metal” or “lead/cadmium metal," depending
on the information provided by the generator/storage site.

T WMCs 7400, 7410, 7420, and 7490 are assumed to be drained of liquid and contain only metal
waste.

12 These waste streams are excluded from disposal in WIPP at this time, e.g., PCB and asbestos
wastes (see Table 3-2).

13 If adequate information is provided by the generator/storage site, these WMCs are changed.
If there is not enough information, these waste streams remain as "unknown" and are excluded
from disposal in WIPP until characterized.
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* Comments provided by the TRU waste generator/storage sites tc further explain the data
provided.

+ Footnotes generated by the WTWBIR team to explain information provided by the
generator/storage sites.

* TRUPACT-Ii Content (TRUCON) Codes (DOE, 1992) and No Migration Variance Petition
(NMVP) (DOE, 1990) identifiers.

Figure 1-2 provides an example of a blank waste stream profile form. The methodology for
developing waste stream profiles is provided in Chapter 3 and printouts of TRU waste stream
profiles are provided in Appendix A.

Site-Specific Waste Profile — This represents a WMCG at a particular DOE TRU waste
generator/storage site. That is, one or more waste stream profiles at a particular DOE TRU waste
site, that have been placed in the same WMCG, are summarized in the site-specific waste profile.
Examples of information included in a site-specific waste profile are:

* DOE TRU waste generator/storage site identification:
* The WMCG that the profile represents;

* Listing of the waste streams (represented by waste stream profiles provided by the TRU
waste generator/storage sites) that are included in the site-specific waste profile, inctuding
the waste stream identification;

* Volumes of stored and currently projected waste; and

* Summary of minimum, volume weighted average, and maximum weights of waste material
parameters per cubic meter of waste volume (e.g., iron-based metals/alloys, aluminum-
based metals/alloys, cellulosics, etc.).

Figure 1-3 provides an example of a blank site-specific waste profile form. The methodology for
developing site-specific waste profiles is provided in Chapter 3 and printouts of TRU site-specific
waste profiles are provided in Appendix B.

WIPP Waste Profile — The WIPP waste profile represents a summary of TRU waste at all DOE
TRU waste generator/storage sites that have an identical WMCG. Examples of information
included in a WIPP waste profile are:

¢ Profile name;
* The WMCG that the profile represents:

» Listing of the DOE TRU waste sites (represented by the same WMCG) that are included
in the WIPP waste profile, including the name of the DOE TRU waste site;

* Volumes of stored and currently projected waste for each site for the particular WMCG
represented; and

= Summary of minimum, volume weighted average, and maximum weights of waste material
parameters per cubic meter of waste volume (e.g., iron-based metals/allioys, aluminum-
based metals/alloys, cellulosics, etc.).

O



WASTE STREAM PROFILE FOR THE WIPP TRU WASTE BASELINE INVENTORY REPORT

SITE NAME WASTE TYPEI | HANDLING [:] GENERATOR SITE [
WASTE STREAM  MWIR ID ( STREAM NAME
wirPiDl '
Local ID DESCRIPTION
MATRIX CODE
SITE FINAL FORM IDC
Waste Matrix Code Group

Site Matrix Descriplion

NO MIGRATION VARIANCE PETITION ASSIGNMENT] |  TRucon CODE[
FINAL WASTE FORM DESCRIPTORS:
Defense TRU Wasle Mixed TRU Rsearch and Devel. Waste |-_ TSCA Asbestos
Non-Defense TRU Wasle Non-Mixed TRU Opetalions Waste PCBs
Commercial TRU Wasle Suspect Mixed TRU Residues Other
Unknown Unknown Decon and Decommissianing NiA
Envirenimental Resloralion Unknown
Fiom Trealmenl of Waste
Maintenance

Figure 1-2. Blank Waste Stream Profile Form
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WASTE STREAM PROFILE FOR THE WIPP TRU WASTE BASELINE INVENTORY REPORT

SITE NAME

WASTE TYPE:I HANDLING [ ]

GENERATOR SITE |

CONTAWER:[

Type/Size:

TYPICAL WASTE DENSITIES FOR FINAL WASTE FORM {ka/m3)

Container Matl:

Material Paramelers
Iran-based Metals/Alloys
Aluminum-Based Metals/Alloys
Other Metals

Other inorganic Materials
Cellulosics

Rubber

Plastics

Solidified, Inorganic matrix
Salidified, Organic matrix
Soils

Packaging Malerlals, Steel
Fackaging Material, Plastic

Average Lower Limit

Liner Type:

Int. VoliCtnr; Im3 Liner Material;

—]

STORED TRU WASTE ESTIMATED

RATES OF WASTE GENERATION

Upper Limit

—

Figure 1-2. Blank Waste Stream Profile Form (continued)

Projecled

Final Form

End of 1932:

End of 1933;

1994:

19495:

1996:

1997

1898-2002:

2003-2022:

m3

m3

mdlyr
m3fyr
md/yr
m3fry
m3jyr
myr

TYPICAL EPA CODES APPLICABLE

TYPICAL ISOTOPIC COMPOSITION

Nuclide

Number Stored:

Number Projected:

Aclivily

§661 Aerugey
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28-Feb-95 February 1995
Site-Specific Contact Handled Waste Profiles
— A
Site Name:
Final Waste Form: _
Retrievahly .
Waste Stream TD Stored (m3) Projected (m3) Total (m3)
Total Volume:
Material Parameters (kg/m3) Minimum

Inorganics Iron Based
Aluminum Based

Other Melals

Other Inorganics

Organics Cellulose
Rubber

Plastics

Solidified Materials Inorganic
Organic

Soils

Figure 1-3. Blank Site-Specific Waste Profile Form
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Figure 1-4 provides an example of a blank WIPP waste profile form. The methodology and
assumptions for developing WIPP waste profiles and printouts of the WIPP profiles are provided
in Chapter 3.

1.3.4 Database Terminology

Mixed Waste Inventory Report (MWIR) — The MWIR refers to the latest release of information
from the MWIR database that supports requirements under the FFCAct of 1992 (Public Law 102-
386). The latest version of the MWIR documentation/files is Distribute [Distribution] of Phase II
Mixed Waste Inventory Report Data, dated May 17, 1994 (DOE, 1994a).

Integrated Data Base (IDB) — The IDB refers to the latest version of the Integrated Data Base:
U.S. Spent Fuel and Radioactive Waste Inventories, Projections, and Characteristics (DOE,
1994b).

WIPP Transuranic Waste Baseline Inventory Database (WTWBID) ~ The WTWBID is the
database specifically developed to support the WTWBIR and any other applications that might
need waste information on a waste-stream basis or for higher—level roll-ups.

1.3.5 Other Terminology

Waste Material Parameter — This is one or more nonradioactive waste constituents that occur
in a TRU waste stream that is an input parameter into one or more current SPM or PA models,
an SPM or PA model under development, a potential future model, or is required to adequately
describe the waste form (see Appendix ). The 10 waste material parameters have been
grouped by their chemical/physical properties and are indicated in bold lettering. The 10 waste
material parameters and additional packaging materials that are reporied in densities and inciuded
in the WTWBIR are:

= |norganics
- Iron-based metals/alloys
~ Aluminum-based metals/alloys
-~ Other metals
- Other inorganic materials

« Organics
— Cellulosics
- Rubber
~ Plastics

» Solidified Materials
- Inorganic matrix
- Organic matrix

« Soils

» Packaging Materials
- Steel
— Plastic
- Lead

Definitions for these waste material parameters can be found in Chapter 5.
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WIPP Contact Handled Waste Profiles

Final Waste Form;

_ Retrievably
Site Stored (m3) Projected (m3) Total (m3)
Total Volume
Material Parameters (Kg/m3)
Maximem Average Minimum
Inorganics Iron Based

Aluminum Based

Other Metals

Other Inorganics

Organics Cellulose
Rubber

Plastics

Solidified Materials Inorganic
Organic

Soils

Figure 1 - 4. Blank WIPP Waste Profile Form
1-13
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1.4 OBJECTIVES
The objectives of the WTWBIR are threefold:

1. Establish a consistent DOE complex-wide methodology for grouping wastes of similar
physical and chemical composition. A consistent methodology, in support of SPM/PA, for
grouping TRU wastes of similar physical and chemical properties into "waste profiles" will
provide a common frame of reference for discussion of TRU waste issues with reguiatory
organizations.

2. Define the anticipated disposal inventory of TRU wastes destined for WIPP. The
anticipated inventory of CH-TRU and RH-TRU wastes is defined as the sum of the existing
volumes of stored and currently projected waste streams at each of the TRU waste
generater/storage sites. The design capacities of WIPP are calculated as follows:

* Maximum CH-TRU capacity = 6.2 million cubic feet (~176,000 cubic meters) (Public Law
102-579, 1992),

* RH-TRU design capacity = 7080 cubic meters = 7955 canisters x 0.89 cubic
meters/canister

Scaling of the CH-TRU and RH-TRU waste projected inventories is necessary to aftain the
WIPP design limit. There is a high level of uncertainty in and a current lack of data on waste
produced by decontamination and decommissioning (D&D) and environmental restoration
(ER) activities. Therefore, the projected inventory has been scaled to the WIPP capacity
(disposal inventory). The scaling of the inventory in this and future revisions of the WTWBIR
is derived from the best available data and assumptions.

3. Calculate the disposal inventory in terms of waste material parameters. Several waste
matenal parameters (e.g., iron-based metals/alloys, rubber, plastics, etc.) have been identified
by SNL/NM as being potentially significant in relation to the performance of the WiPP
repository (see Table 1-1). Calculating the WIPP disposal inventory in terms of these
parameters provides input for the SPM and PA calculations and sensitivity analyses needed
to determine compliance with federal standards.

1.5 TRU SYSTEM-WIDE DATA ASSUMPTIONS

As stated earlier, the WTWBIR was developed using the best available information from the TRU
waste generator/storage sites. Some sites used different assumptions and methodologies for
reporting its waste stream data. Because of these differences, the WTWBIR team had to make
assumptions and take specific steps to ensure consistency among the sites' reported data. This
section addresses the system-wide assumptions and actions taken by the WTWBIR team in
rolling up the waste stream data. For a description of site-specific assumptions, see Appendix A.

1.5.1 Waste Material Parameter Assumptions

The waste matenal parameter information reported by the sites must be summed and averaged
to obtain data at the site-specific and WIPP waste profile levels. For some waste streams,
however, not all of the waste parameter data were available from the sites. in order to calculate
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material parameters from the waste stream data provided by the sites, the following assumptions
were made by the WTWBIR team: ' ’

+ If only the average waste material vaiue was provided for a specific waste stream, the
average value was assigned to the minimum and maximum values.

» If the maximum value was provided and the minimum value was zero, the average value
was computed as half of the maximum vaiue.

« If only the minimum value was provided, the minimum was assigned to both thé maximum
and average values.

* if only the final waste form group was provided, the average set of parameters was
calculated by volume averaging the parameters from other waste streams of the same final
waste form group.

 Waste material parameter data contained in the body of this report are based on these
assumptions, whereas, individual waste stream profiles included in Appendix A contain the
original, unchanged data as reported by the generator/storage sites.

1.5.2 Inventory Volume Assumptions

- Other assumptions had to be made by the WTWBIR team to ensure consistency in WiPP
inventory volumes:

+ The volume reported for the years 1992 and 1993 was supposed to be cumulative,
whereas, the values for the remaining years were to be reported as generation volume per
year. Since not ali of the sites reported their inventory in this manner, the WTWBIR team
had to recaiculate the volumes provided to attain a cubic meter/year basis for some waste
stream volumes;

* Many sites did not provide final waste form volumes. Final waste form volumes are used
in determining the overall WIPP inventories. In those instances, the WTWBIR team
assumed that the reported, current volume would be the same as the final waste form
volume.

1.5.3 Packaging Material Assumptions

The TRU waste container data was not reported consistently. While most did, many of the sites
did not provide data for final form in WIPP approved containers. Some reported their waste in
current containers while others did not provide container information. Adjustments had to be
made to the data to:

» Achieve consistency at the waste stream leve! in the presentation of data in the waste
stream profiles (Appendix A)

» Produce the upper-level waste packaging roliups needed by SPM/PA as inputs to the
modeling activities,

Waste Profile Assumptions
The WTWBIR team assigned the TRUCON and NMVP codes based on the best available

information. Each waste stream profile in Appendix A was reviewed for consistency in reporting
packaging configurations. In cases where incomplete information was submitted by the TRU

1-15
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sites, clarifications were requested from the TRU waste generator/storage sites. In those cases
where clarifications were not received from the TRU sites, the foliowing assumptions were made,
conceming the waste stream profiles:

» if the site provided final form containers, the final form containers (i.e., drums, standard
waste boxes [SWB], or RH canisters) were used.

* In some cases where final waste form containers were not provided a 55-gallon drum was
assumed.

« If a particular waste container was reported by the sites {but no further information was
provided) or was assigned by the WTWBIR team (e.g., 55-gallon drum),"standard” values
of the waste container properties (see Table 1-3) were added to the waste profile torms.
An example of this process is listed below for a reported 55-gallon drum without any
additional information:

- Type of material used to fabricate the waste container (steel)
- The intemal volume of the container (0.208 m®)

- Inclusion of a “standard” density for the container {131 kg/ m).

* If sites reported a "plastic” or "rigid" liner without any further definition of the finer then the
values in Table 1-3 were used in the waste stream profiles:
- A 90-mil high density polyethylene (HDPE) liner was assumed

- The density for that type of liner was assumed (37 kg/m°).

* If the container fields called *Number Stored" and “Number Projects" are left blank, it is
because of one of the following reasons:

— There is a change from one type of waste container to another on the waste profile form
page 2 (different internal container volumes) and therefore the number of containers
stored and projected represent different volumes and a direct comparison is not possible.

— There is an unresolved discrepancy between the number of containers and the volumes
quoted on the waste stream profile. It has been assumed that the waste volumes are
the most accurate information provided by the TRU waste sites.

For CH-TRU waste containers, the following assumptions were also made:

» If waste was reported in containers larger than drums, then the waste was divided into
SWBs with standard plastic bag liners. The standard intemal volume for SWBs (Table 1-3)
and the reported waste stream volume were used o determine the number of SWBs.

+ if the waste was reported in a liquid or sludge form (i.e., tanks), the WTWBIR team
assumed that the waste will be placed in drums with rigid liners. No treatment volume
expansion was included unless reported as such by the sites.

] - ¢
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For RH-TRU waste, the foliowing assumptions were made:

* If the waste was reported in drums, the drums were assumed to be overpacked in RH
canisters at three drums per canister.

» If the waste was not reported to be in drums, the waste was assumed to be direct loaded
into RH canisters. The standard intemal volume for RH canisters and the reported waste
stream volume were used to determine the number of RH canisters.

* The iead in the RH canister (465 kg/ma) is assumed in the packaging rollups even if it is
not stated on each RH waste stream profile.

Table 1-3. Packaging Material Assumptions

Container Configuration (RSJ;:!‘) (I;lga;t]g; “:;;) V?::;T e
§5-gallon drum 131 37 N/A 0.208
SWB (direct load) 154 1.2 N/A 1.89
SWB (overpack) (4 55-galion drums) 210 16 N/A 1.89
RH-TRU Canister 435 0 465 0.89
RH-TRU Canister (overpack of 3 55- 527 26 465 0.89
gallon drums)

Assumptions to Produce Packaging Estimates on a System-Wide Basis

In order to add up the packaging materials for the waste as it would arrive at WIPP, the following
standard container configuration was used for computing waste packaging materials from all sites.
[f the site provided final waste form containers, the final form containers (i.e., drums, standard
waste boxes [SWB), or RH Canisters) were used, but standard liners were assumed. This was
done because many sites did not provide liner information. The inclusion of standard liners
produces a conservative estimate for PA and SPM calculations.

1.5.4 Radionuclide Information Assumptions

There are some waste streams from TRU waste sites which report for some waste streams
incomplete radionuclide information (e.g., some show mixed fission products but no transuranic
isotopes). These waste streams are expected to be demonstrated to be TRU upon completion
of the radionuclide characterization.

The waste stream profiles provided in Appendix A contain waste stream specific radionuclide
information, if provided by the TRU waste sites. Some sites provided only isotopic mixes, which
are explained in Appendix H.

1.5.5 Comparison of IDB versus WTWBIR Waste Volumes

Differences occur between the waste volumes reparted in the draft Revision 10 of the DB
(Appendix I) and those reported in Chapter 6 on a site level. Listed below is the currentiy-known
logic for some of the differences:

117
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* in the IDB, 40% of the INEL CH-TRU waste and 50% of the Hanford CH-TRU waste _
reported is assumed to be low-level waste by INEL and Hanford and is not included in the
WTWBIR

* Some of the projected waste at ANL-E in the WTWBIR is accounted for in the Hanford
projections. This is not the case for the 1DB.

* The ANL-W waste reported for WTWBIR is included in the INEL iDB waste volumes.

* The totais for SRS CH-TRU and RH-TRU projected waste volumes in the draft Revision
1010B are in error. The corrected IDB total projected CH-TRU is 13,700 m® and for RH-
TRU, 35.9 m®.

These inconsistencies and others between the WTWBIR and |DB for TRU waste volumes is a
main focus of the Revision 2 data update of the WTWBIR.

1.6 BASELINE INVENTORY UPDATES

The WTWBIR represents the best available TRU waste inventory information in support of the
WIPP Project. It is anticipated that the WTWBIR will be updated periodically. This update cycle
will be modified based on the availability of additional waste information or the data needs of the
WIPP Project as determined by the DOE.

1.7 DOCUMENT ORGANIZATION

The WTWBIR is organized into chapters of text, figures, tables and supporting appendices. It
flows from specific, detailed TRU waste information (provided by the TRU waste generator/storage
sites) to the top tevel development and description of waste profies and waste material
parameters. The contents of remaining chapters in this document are summarzed below:

+ Chapter 2 discusses the methodology used to define the TRU waste disposal inventory.

» Chapter 3 outlines the methodology used to derive waste stream profiles, site-specific
wasle profiles, and WIPP waste profiles.

+ Chapter 4 provides the WIPP disposal radionuclides inventory. The methodology used for
deriving the inventories is also included.

+ Chapter 5 rolls up the waste material parameter information assigned at the waste stream
profile level in Chapter 3 to obtain parameter totals. These totals are presented as
parameter weights per volume.

+ Chapter 6 presents stored and projected CH-TRU and RH-TRU inventories by site and a
system-wide rollup of CH-TRU and RH-TRU volumes.

= Chapter 7 contains a description of the WTWBID and a data dictionary.
* Chapter 8 contains a glossary of important terms used in this document.
» Chapter 9 lists references cited in the WTWBIR.

» Several appendices also are provided to either present more detailed waste inventory
information or 1o describe the methodalogy in more detail. The appendices are provided
in Valumes 2 and 3 of this WTWBIR.
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2. TRU WASTE DISPOSAL INVENTORY
2.1 INTRODUCTION

The TRU waste disposal inventory is derived from existing information on waste, which has been
provided by the DOE TRU waste generator/storage sites and is predominately based on process
knowledge. In addition to the general process knowledge of a waste stream for nonradionuclide
parameters, the radionuclide inventories from the IDB TRU waste site submittals (DOE, 1994b)
are derived from non-destructive assay, with some analytical analyses (to detect isotopes that do
not lend themseives to non-destructive analyses or to evaluate waste streams that cannot be
effectively analyzed through non-destructive methods), and on-site accountability and tracking
records of special nuclear materials including any changes of isotopic ratios during processing.
This chapter is designed to assist the reader by describing the existing waste information used
to derive the inventory and the methodology used to correlate and combine the existing data into
a WIPF disposal inventory.

2.2 SOURCE OF TRU WASTE INFORMATION

Transuranic waste information primarily exists in two forms within the DOE TRU waste system:

* On-site documentation developed by the TRU waste generator/storage sites during the
history of their operations.

* Summary reports, usually prepared to support WIPP documentation requirements. These
summary reports have either been generated by the DOE area office in charge of WIPP or
at the DOE-Headquarters (HQ) level. The information contained in these reports is derived
from the TRU waste generator/storage sites.

2.2.1 Site-Specific Waste Information

The TRU waste generator/storage sites use a variety of on-site documents and records in order
to derive the information listed in the individual waste streams in Appendix A. The
documents/records can include many different sources, some of which might be the following:
procurement records, waste stream process manuals, operating procedures, on-site safety
documentation, process diagrams, waste production records, storage records, on-site waste
database management systems, interviews with existing and former workers, transportation
records, waste container tracking records, on-site documentation prepared for local, state, or
regional regulators. This list is not meant to be inclusive or representative of all records used at
every site. It is intended to be used for example purposes only, The number and types of
documents can vary greatly from site-to-site so it is impractical to list them as references in this
document.

Each DOE TRU waste site was provided, by the WTWBIR team, WTWBIR Revision 0 data
packages defining the characterization of each TRU waste stream at their site. The
generator/storage sites reviewed, changed, and authorized the characterization as valid for use
in developing the WIPP inventory. '
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2.2.2 Existing Summary Documents on TRU Waste Information

In support of various programs. }he DOE has published a series of documents over the years in
support of various programs which contain Val’ying amounts of waste infom]aho'n. Listed below
are those documents that have formed the foundation of summary TRU waste information prior
to the publication of the WTWBIR.

Mixed Waste Inventory Report

The FFCAct required that the DOE, within 180 days of enactment of the FFCACL, submit to the
EPA Administrator and the govemor of each state in which the DOE stores or generates mixed
wastes a report that contains:

*» National inventory of all mixed wastes, regardless of the time they were generated, on a
state-by-state basis and

* National inventory of mixed waste treatment capacities and technologies.

The FFCAct also stipulated specific reporting requirements for each of these inventories. The
DOE submitted the six-volume set entitled: {.S. Department of Energy Intenm Mixed Waste
Inventory Report: Wasle Streams, Treatment Capacities and Technologies, DOE/NBM-1100,
dated April 1993 (DOE, 1993c), to fulfill these requirements. Since issuance of the “interim"
report, DOE has requested additional information from the DOE TRU waste generator/storage
sites and published two updated reports entitled:

* Release of Phase | Mixed Waste Inventory Repont Data, dated April 1, 1994 (Phase |
MWIR) (DOE, 1994c), which includes a data diskette (Version .97B) and the draft Mixed
Waste Inventory Report Data Base System User's Guide. '

* Distribute [Distribution] of the Phase /I Mixed Wasle Inventory Report Data, dated May 17,
1994 (Phase Il MWIR) (DOE, 1994a), which includes a data diskette (Version 1.00) and the
draft User's Guide for National Data Base Systern for the Final Mixed Waste Inventory
Report (May 1994).

The Phase || MWIR was the basis of the mixed waste streams that were inciuded in Revision §
of the WTWBIR. The DOE waste generator/storage sites have reviewed the existing waste
streams from Revision 0 of the WTWBIR and have updated the information. In a very few cases
mixed waste streams from the Phase || MWIR have been deleted by the generating/storage sites
from Revision 1 of the WTWBIR. Any waste stream that was published in the Phase || MWIR and
has a waste stream profile in the WTWBIR contains an identification code in the "MWIR 1D" and
“WIPP ID" fields on the waste stream profile forms {see Figure 1-2). The identification codes are
assigned using the following format:

* DD-WXXX;
- DD = Site Identification Code {from Figure 1-1)
— XXX = Three digit numerical code assigned by DOE-HQ
Some sites have submitted "new" mixed waste streams with the Revision 1 WTWBIR datacall,
which were not in the Phase || MWIR. Therefore, these waste streams have not been assigned

DD-WXXX identification numbers by DOE-HQ. Those mixed TRU waste streams which have
been reported for the first time in Revision 1 of the WTWBIR have been designated as:
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* DD-MXXX (DD and XXX have same meaning as for the MWIR waste streams, except that
the three digit numerical code was assigned by the WTWBIR team) -

Waste streams that are nonmixed TRU waste do not appear in the Phase || MWIR. Nonmixed
TRU waste streams that appear in the WTWBIR have been designated as follows:

» DD-TXXX (DD and XXX have the same meaning as for MWIR waste streams, except that
the three digit numerical code was assigned by the WTWBIR team)

INEL included some nonmixed waste streams in the Phase | MWIR which had the MWIR
characteristic DD-WXXX identification. These have been retained in the WTWBIR, but all other
nonmixed TRU waste streams have used the DD-TXXX designation, including some "new"
nonmixed waste streams from INEL,

Integrated Data Base

The IDB (DOE, 1994b) is published by Oak Ridge Nationa! Laboratory (ORNL) for the DOE. The
ORNL assembles radioactive waste inventories provided by DOE TRU waste generator/storage
sites. This database does not report by waste stream, but rather, by the total inventory at each
DOE site. The IDB also contains the radionuclide isotopic distribution for the waste stored at
each site. Because consistent reporting is not avaifable at the waste stream level, the
radionuclide information in the IDB is the basis for the Revision 1 WTWBIR inventory for
radionuclides (see Chapter 4). Where sites provided radionuclide data, it is replicated in
Appendix A. A WIPP disposal radionuclide inventory is provided in Table 4-2. This table is
derived from unpublished IDB submittals from the TRU waste sites.

Other Sources of TRU Waste Information

There are three additional summary documents that have been produced which contain extensive
information about TRU waste. The amount and form of the documentation varies between
documents due to the initial purpose for including waste information. These inciude:

« TRUCON (DOE, 1992) - The TRUPACT-Il Content (TRUCON) Code document was
developed to provide waste information to the Nuclear Regulatory Commission in support
of the TRUPACT-II certification application. The TRUCON concentrated on those waste
parameters that were important for safe transportation of TRU waste (e.g., thermal heat
loading, criticality, free liquids, etc.)

* NMVP (DOE, 1990) - The No-Migration Variance Petition (NMVP) was developed by DOE
to obtain a variance from the land disposal restrictions for mixed waste as allowed under
40 CFR 268.6 (EPA, 1986). The NMVP waste information concentrated on defining the
volumes of various known TRU and MTRU waste streams in the DOE system at that time,
and identifying the hazardous constituents expected to be found in the MTRU waste
streams. Text was provided in the NMVP on each known waste stream at that time which
summanzed the process knowledge and sampling and analysis information available (many
WTWBIR waste streams were not defined at the time the NMVP was developed).

» WIPP RCRA Part B Permit Application (DOE, 1993b) - This document which will be revised
and submitted to obtain a Part B Permit for WIPP to the State of New Mexico. This
document will represent in some parts an update of the NMVP and will incorporate much
information from the WTWBIR.
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TRU waste streams that are included in the TRUCON and the NMVP are cross correlated, if
possible, to WTWBIR waste streams in Appendix F. The designation of each wasté stream in
the TRUCON and NMVP, if applicable, can be found on the waste stream profile (Figure 1-2).
The WTWBIR should be considered the most current source of waste stream information when
‘there is a discrepancy in information between the WTWBIR and the TRUCON or NMVP
documents.

2.3 METHODOLOGY FOR DEVELOPMENT OF DISPOSAL INVENTORY

Development of the WIPP TRU waste disposal inventory is accomplished by a series of steps
starting with the individual waste streams submitted by the TRU waste generator/storage sites
that are identified in Appendix A. These waste stream profiles are grouped together, based on
similar physical and chemical properties, into common “WIPP waste profiles,” which should
facilitate discussions conceming the disposal waste inventory with regulatory agencies and
stakeholders. The waste profiles also contain information on waste material parameters that
could affect the performance of the WIPP repository and that may be direct inputs to the SPM
and PA models. A more detailed explanation of the waste profile methodology is found in
Chapter 3.

- Because the existing stored and currently projected CH-TRU waste streams do not contain
sufficient volume to fill the maximum allowed (designed) capacity of WIPP, scaling of the
projected inventories is necessary to attain the following WIPP design inventory:

* Maximum CH-TRU design inventory = 6.2 million cubic feet (~176,000 cubic meters) (Public
Law 102-579, 1992)

The anticipated inventory (as defined in Section 1 -3.1) consists of 11 overall CH-TRU WIPP waste
profiles based on the physical and chemical properties of the waste streams. The CH-TRU
scaling factor is computed as follows:

- For CH waste:

design inventory - stored inventory

projecied nventory = CH-TRU scaling factor

The RH-TRU anticipated inventory would be scaled using the same methodology. If the
anticipated RH-TRU and CH-TRU inventories are less than the WIPP design limits, the projected
inventory in future revisions of the WTWBIR will include volumes of waste anticipated from D&D
and ER activities as these estimates are made available.

The disposal inventory is the total inventory to be used in SPM and PA calculations. To calculate
the disposal inventory by WMCG for CH-TRU waste, the projected inventory is multiplied by the
scaling factor, added to the stored inventory for each WMCG and summed together. See Section
3.3.2 for further details,
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3. WASTE PROFILE METHODOLOGY
3.1 WASTE STREAM PROFILE METHODOLOGY

3.1.1 Introduction

The lowest tier of information in the WTWBIR is the waste stream profile, which documents
specific information for each separate TRU waste stream identified by each DOE TRU waste
generator/storage site. In this chapter the waste stream profile will be discussed along with the
methodology for grouping waste streams into site-specific profiles and WIPP waste profiles.

3.1.2 Waste Stream Profile Description

Each DOE TRU waste generator/storage site was provided data packages that contained the
waste material parameter characterization as defined in the WIPP disposal inventory (WTWBIR,
Revision 0). Each DOE site was asked to review the data packages and update the information
as necessary (see Appendix D for the WTWEIR Revision 1 Questionnaire). Additionally, the sites
were required to generate data packages for waste streams that were not defined. This data
submittal from the DOE generator/storage sites provided approximately 360 individual TRU waste
streams that were used in developing the waste stream profiles (see Appendices A and J).
. These waste stream profiles were developed using information from the sources listed in Section
2.2. Figure 3-1 provides an example TRU waste stream profile for an INEL waste stream.

In addition to presenting the quantity of waste material parameters in each DOE waste stream,
the waste stream profile also provides a cross-reference {top of the waste stream profile form)
to the different waste stream nomenclature used in previously generated DOE documents (i.e.,
TRUCON, NMVP). Appendix F provides a cross correlation tabie for a WTWBIR waste stream
with the NMVP and the TRUCON. The fieids utilized on the waste stream profile, the sources
of the information, and a short explanation of the data located in a particular field are described
in Table 3-1. A complete set of the waste stream profiles is provided in Appendices A and J.
Because the West Valley Demonstration Project (WVDP) is a commercial TRU waste site, it is
not part of the WIPP inventory, but the WVDP waste stream profiles are provided in Appendix J
for information purposes. ‘

The sites were not requested to provide the EPA codes as this information was derived from the
Phase [ MWIR. EPA codes for mixed waste streams not defined in MWIR were provided by the
generator/storage site. During development of the MWIR, DOE directed the TRU waste
generator/storage sites to append their hazardous waste codes (EPA codes) to further define the
waste in order to develop an appropriate treatment technology. These code designations and
descriptions are presented in Appendix G. For example, D003 is defined by EPA as reactive.
DOE further defined this code as DOO3A (reactive cyanide), DO03B (reactive sulfides), DO0O3C
{explosives), DO03D (water reactives), and DOO3E (other reactives).

3.1.3 Assignment of the Waste Matrix Code Group

The DOE TRU waste generator/storage sites have assigned an overall WMGC to each waste
stream based on the current form of the waste. The WIPP Project has developed the WIPP WAC
(DOE, 1881) for any waste packages to be shipped to WIPP to ensure the safe handling and
emplacement of the waste packages in the WIPP. In general, the waste forms acceptable for
emplacement in WIPP are described in Table 1-2. Each waste stream has been assigned a
WMC by the TRU waste generator/storage site that defines the general physical and chemical
properties of the waste.

3-1
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WASTE STREAM PROFILE FOR THE WIPP TRU WASTE BASELINE INVENTORY REPORT

SITE NAME |N WASTE TYPE HANDLING GENERATOR SITE [RF ]
WASTE STREAM MWIR ID IIN-W% 69 STREAM NAME [Predominantly Combustible Debris
WIPP ID [IN-W169
Local ID |ID-EGG-114T-330 DESCRIPTION iCombuslibles (TRU): Dry paper and rags
MATRIX CODE 5440
SITE FINAL FORM IDC

Waste Matrix Code Group [Helerogeneous

Site Matrix Descriptian [The waste stream Is from Rocky Flats Plant and primarily consists of line- and nonfine-generated dry combuslible matertals such as paper, rags,
plastics, surglcal gloves, cloth overalls and bootles, cardboard, woed, wood filters frames, PE bottles, and faundry lint. Some combustibles may be
damp or moist. Limited amounts of nencombuslibles such as glass, concrete, cement, lead glovebox gloves, balteries, and metal scrap may also be
present.

NO MIGRATION VARIANCE PETITION ASSIGNMENT!!D 116; 216C | TRUCOM CODE‘!D 216C

FINAL WASTE FORM DESCRIPTORS:

Defense TRU Waste Mixed TRU Rsearch and Devel, Waste  [X | TSCA Asbesios
Non-Defense TRU Wasta Nen-Mixed TRU Operations Wasle X PCBEs
Commerclal TRU Waste Suspect Mixed TRU Residues Other
Unknown Unknown Decon and Decommissioning (X NiA
Environmental Restoration Unknown
From Treatmenl of Waste
e
Maintenance
—

Figure 3-1. Example of TRU Wsate Stream Profile From
. ldaho National Engineering Laboratory
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WASTE STREAM PROFILE

FOR THE WIPP TRU WASTE BASELINE INVENTORY REPORT

SITE NAME |N WASTE TYPEMTRU |  HANDLING GENERATOR SITE [RF.
IN-W169 CONTAINER: [Drum Cantainer Matl: E_ Liner Type: Number Stored:{ 20822
TypeiSize:[55-gallon tnt. Vol/Ctnr: m3 Liner Material: Number Projected: 0

TYPICAL WASTE DENSITIES FOR FINAL WASTE FORM (ka/m3)

STORED TRU WASTE ESTIMATED

TYPICAL ISOTOPIC COMPOSITION

o

RATES OF WASTE GENERATION y
Material Parameters Average LowerLimit Upper Limit AN_"'*::;T:E :;g:; Curles/ma
ron-based Metals/Alloys 0.0 00 0.0] Projected  Final Form ' uries/m
Pu52 4.39E+00 Curles/m3
Aluminum-Based Metais/Alloys 0.0 00 0.0] Endof1992; 43310 43310/ m3 U235 250E-06  Curies/m3
Olher Metals %8 0.0 2330| Endof199%:[ 43310 I LT P C“'Ie rma
Other Inorganic Materlals 272 0.0 196.0 1994: 0.0 0.0 m3tyr e vriesim
Cellulosics 135.0 66 817.0] 1598 0.0 0.0l malyr
Rubber 657.2 0.0 330.0] 19396: 0.0 0.0} m3nyr
Plastics 188.0 148 887.0) 1997: 0.0 0.0 mdiry
Solidified, Inorganic malrix 0.0 0.0 09 1898-2002: 0.0 0.0{ m3/yr
Solidified, Organic matrix 0.0 0.0 0.0 2003-2022: 0.0 .0l m3tyr
0 . 0.
Sells ) 9 00 0 TYPICAL EPA CODES APPLICABLE
Packaging Malerials, Stes 131.0 DOUSA
Packaging Maletlal, Plastic 370
DO08C
Commenis D
10% of this waste stream volume Is classified as RH-TRU without current 022
shielding. N is anlicipated that the RH-TRU polion will be shipped as CH-TRU a2y
ith idternal shielding.
FOG
Foo2
FOo3
FO05
FOOSA

Figure 3-1. Example of TRU Wsate Stream Profile From
Idaho National Engineering Laboratory (continued)
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SOURCES OF INFORMATION USED IN '

WASTE STREAM PROFILES

PAGE 1 OF WASTE STREAM PROFILE

SITE NAME TRU waste sites Storage site for existing waste:
Generating site for projected waste
Waste Type TRU waste sites MTRU — mixed
TRU - nonmixed
Handling TRU waste sites CH - Contact-Handled

RH — Remote-Handled

Generator Site

TRU waste sites

TRU waste site that originally generated
waste

WASTE STREAM DOE-HQ MWIR identification code assigned

MWIR ID

WASTE STREAM WTWBIR MWIR ID used if available;

WIPP ID new mixed WS "-MXXX*; nonmixed WS
=T XXX

WASTE STREAM TRU waste sites On—site ID used at TRU waste sites

Locat ID

STREAM NAME TRU waste sites Usual name used to identify waste
stream by TRU waste site

DESCRIPTION TRU wasle sites Short description of waste generating
process

MATRIX CODE TRU waste sites Physical/chemical waste matrix code

assigned by each TRU waste site from
MWIR (DOE, 1993a)

Waste Matrix Code
Group

TRU waste sites
and/or WTWBIR

Grouping of wastes in 11 WIPP profiles
(see Table 1-2)

Site Matrix Description

TRU waste sites

Usually a description of the
physical/chemical matrix of WS

NO-MIGRATION
VARIANCE PETITION
ASSIGNMENT

TRU waste sites
and/or WTWBIR

If applicable, what a waste stream is
called in the NMVP
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SOURCES OF INFORMATION USED IN

WASTE STREAM PROFILES (continued)

nformation’ Field

TRUCON CODE

TRU waste sites

if applicable, what a waste stream is

and/or WTWBIR called in the TRUCON

CHECK OFF BOXES TRU waste sites Categorization fields for TRU waste
stream

Comments TRU waste sites Lists comments/assumptions provided
by TRU waste sites on the waste
description.

Footnotes WTWBIR Explain data provided by the TRU waste
generalor/slorage site and/or list
assumptions made by WTWRIR.

PAGE 2 OF WASTE STREAM PROFILE

SITE NAME TRU waste sites Same as Page 1 of form

Waste Type

Handiing

Generator Site

CONTAINER TRU waste sites Type of waste container that information
on page two is based on (e.g., Drum)
CONTAINER TRU waste sites Type of material that a waste container

Container Matl

is constructed from (e.g., steel)

Number Projected

CONTAINER TRU waste sites Description of the liner, if used in the

Liner Type waste container (e.g., rigid, plastic liner
bags)

CONTAINER TRU waste sites Common designation for size (e.g.,

Type/Size 55—gallon)

CONTAINER TRU waste sites Intemnal volume of empty waste

Int. Vol/Ctnr container

CONTAINER TRU waste sites Type of material that a liner is

Liner Material constructed from (e.g., HDPE)

CONTAINER TRU waste sites Number of containers stored as of last

Number Stored data call (for Revision 1 = end of 1993}

CONTAINER TRU waste sites Number of containers projected to be

produced from 1994- 2022

OY7



Table 3-1,

- CAO-Q:_;-‘!OOS. Revision 1
February 1995

SOURCES OF INFORMATION USED IN
WASTE STREAM PROFILES (continued)

MATERIAL
PARAMETERS

TRU waste sites

Record the "Upper Limit"; “Lower Limit";
and "Average"” in kg/m® for each waste
material parameter, if known

STORED TRU WASTE

AND ESTIMATED
BATES OF WASTE

TRU waste sites

Provides estimate of stored volumes of
waste at the “End of 1992*; "End of
1993" and estimated projections for
wasle generation. Information is

GENERATION
recorded for wasle stream volumes as
stored or generated and in terms of
“final volume® for shipment to WIPP.

TYPICAL ISOTOPIC
COMPOSITION

Provides estimate of “typical"
radionuclide concentration expected in
waste stream in a curies/m® basis; if
concenirations are unknown, only
isotopes may be listed.

TRU waste sites

TYPICAL EPA CODES | MWIR or TRU Identifies the applicable EPA codes for
APPLICABLE generator/storage waste for as it exists at sites;.
site
COMMENTS TRU waste sites Lists comments/assumptions on the
container information provided by TRU
waste sites.
FOOTNOTES WTWBIR Explain data provided by TRU waste

generating/storage sites and/or list
assumptions made by the WTWBIR.

The WMC is located on the first page of each waste stream profile. The assignment of the WMC
is based on DOE guidance document (DOE, 1993a).

For the purpose of this document, TRU waste generator/storage sites were requested to provide
WMCGs for final waste forms: that is, after the sites process, treat, or repackage the waste. The
WMCG is indicated on page 1 of the waste stream profile. For most waste stream profiles, the
TRU waste generator/storage sites have provided estimates of the waste material parameters
(e.g., an INEL waste stream profile is used for illustrative purposes in Figure 3-1). However, in
some cases the TRU waste generator/storage sites were unable to provide waste material
parameter values for some waste streams. This resulted in two possible changes to the overali
methodology presented in this chapter:

* In many cases the TRU waste generator/storage site could categorize the waste stream
profile into one of the final 11 WIPP WMCGs (Table 1-2) but could not give any waste
material parameter information. in these cases, the WTWB!R assumes the same range and
average waste material parameters for the particular WIPP waste profile. For example, if
a salt waste stream did not contain any waste material parameter information, but has been

.\_Ev
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identified by a TRU waste generator/storage site as being a salt waste form, then the
valume of that waste stream was added to the total volume of all other salt wasté streams.

* In afew cases, TRU waste generator/storage sites were unable to categorize a TRU waste
stream into one of the final WIPP WMCGs (Table 1-2). in these cases the waste stream
profile is placed in the "unknown® category. The "unknown" waste streams are documented
as part of the WIPP inventory, but are not used in any of the scaling of CH-TRU waste
volumes necessary to fill WIPP to its design capacity. "Unknown" wastes will have to be
characterized and may require treatment prior to emplacement in WIPP.

The TRU waste generator/storage sites have identified several waste streams that are regulated
under the Toxic Substances Control Act (TSCA) (i.e., containing asbestos or polychiorinated
biphenyls [PCBs]). Because the concentration of the asbestos and/or PCBs is unknown, it is
assumed that these waste streams cannot be accepted at WIPP under the proposed draft WiPP
RCRA Part B Permit Application. These waste streams are summarized in Table 3-2 and are not
included in the WTWBIR.

3.2 SITE-SPECIFIC WASTE PROFILE METHODOLOGY

Waste streams at each TRU waste generator/storage site with similar WMCs can be grouped
~ together into WMCGs (Table 1-2) for a site-specific waste profile. The methodology for grouping
waste streams from two different generator/storage sites is shown in Figure 3-2. The grouping
of individual waste stream profiles into a site-specific waste profile is based on the similar physical
and chemical properties of the waste streams and how that information is used in the SPM and
PA models. in the example in Figure 3-2, due to their similar mechanical properties, concrete
waste, glass waste, firebrick waste, and ceramic waste mainly infiuence the estimation of porosity
and permeability in the SPM/PA calculations. Therefore, the three waste streams at DOE TRU
Waste Site #1 and the two at DOE TRU Waste Site #2 can be grouped together at each site
based on similar physical and chemical properties and placed into the site-specific waste profile
“inorganic non-metal" waste, with the WMCG defined in Table 1-2.

A site-specific waste profile is developed at each of the TRU waste generator/storage sits for
each of the WMCGs that have individual waste streams at the site. These site-specific waste

profiles provide a roll-up of the waste material parameter and volume information found in the

waste stream profiles for each site. Singe there are 11 WMCGs, there are a maximum of 11
possible CH-TRU and 11 possible RH-TRU site-specific waste profiles at any generator/storage
site; however, most sites have fewer profiles due to differences in waste segregation practices.
An example site-specific waste profile is provided in Figure 3-3. Table 3-3 lists the sources of
information for site-specific waste profiles. Ali the site-specific waste profiles for TRU waste are
provided in Appendix B.

3.3 WIPP WASTE PROFILE METHODOLOGY

3.3.1 Introduction and Methodology

The WIPP waste profiles are the highest tier of information in the WTWBIR. Site-specific waste
profiles with the same WMCGs are combined across the TRU waste generator/storage sites into
what is defined as an overall WIPP waste profile. '

%4
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TABLE 3-2. TOXIC SUBSTANCES CONTROL ACT (TSCA) TRU WASTE

WIPP ID WASTE STREAM NAME ASBESTOS | PCBs
IN-W3209 Absorbed Organic Liquids No Yes
MD-W002 - | Absorbed Aqueous Liquids No Yes
LL-TO05 HEPA filters Yes No
MD-M001 Asbestos Debris Yes No
MD-T013 Leaded gloves/aprons No | Yes
MD-To08 Uncategorized plastics/rubber debris No Yes
MD-TO12 Uncategorized heterogeneous debris Yes No
RL-M0O5 TRU Mixed Inorganic Homogeneous No Yes
Solids with Mercury

RL-M021 TRU Mixed Inorganic Debris PCBs with No Yes
Mercury

RL-M022 TRU Mixed Leaded Gloves/Aprons No Yes
PCBs with Mercury

RL-M023 TRU Mixed Organic Debris PCBs with No Yes
IGN, CORR, REAC

RL-M024 TRU Mixed Organic Labpacks with No . Yes
PCBs

RL-T030 Non-mixed Inorganic Debris with PCBs No Yes

- - - 1

As described in Sections 3.1 and 3.2, each waste stream from each TRU waste generator/storage
site is defined in a waste stream profile, then grouped by site WMCGs into site-specific waste
profiles. These site-specific waste profiles are then rolled-up into WIPP waste profiles by
combining identical WMCGs from all the TRU waste generator/storage sites. For example, all
site-specific waste profiles for “inorganic non-metal" waste are grouped together to generate the
WIPP waste profile, "inorganic non-metal" waste. The WIPP waste profiles are presented in
Figures 3-4 through 3-23 at the end of this chapter.

3.3.2 WIPP Waste Profile Roll-Ups

To illustrate the methodology for grouping similar site-specific waste profiles into WIPP waste
profiles, the WIPP waste profile for “inorganic non-metal” waste (exemplified in Figure 3-2) is
provided in Figure 3-8. As with site-specific waste profiles, there can be a maximum of 11
possibie WIPP waste profiles for CH-TRU and 11 possible WIPP waste profiles for RH-TRU

3-8
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WIPP Inorganic
Waste Nonmetal®
Profile
[ ]
Site-Specific
Waste Inorganic Inorganic
Profile Nonmetal* Nonmetal*
| | I l
Waste Concrete Glass Firebrick Ceramic Concrete
St Waste Waste Waste Waste Waste
ream
Profile Stream Stream Stream Stream Stream
(5210)*" (5220)** (5230) (5230)* (5210)*
DOE TRU Waste Site #1 DOE TRU Waste Site #2

* See Table 1-2 for WMCs that can occur in each WMCG
** Waste Matrix Code

Figure 3-2. Schematic of Waste Stream Profile Methodology.
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28-Feb-95 February 1995
Site-Specific Contact Handled Waste Profiles

— ——— _— —

Site Name: INEL

Final Waste Form: Heterogeneous

' Retrievahly Total per

Waste Stream ID Stored (m3) Projected (m3) Stream {(m3)
IN-W169 4331 0 4331
IN-W170 0.44 1 1.44
IN-W171 3.6 0 3.6
IN-W172 165.57 0 165.57
IN-W186 2695.1 0 . 2695.1
IN-W189 8.2 0 8.2
IN-W197 632.7 0 632.7
IN-W203 71.9 0 71.9
IN-W204 3.2 0 3.2
IN-W225 6.1 0 6.1
IN-W259 58.8 0 58.8
IN-W265 473 0 47.8
IN-W269A 34.8 0 3438
IN-W271 0.42 0 0.42
IN-W281 348 0 348
IN-W283 1 0 1
IN-W285 85 0 85
IN-W289 254 0 254
IN-W291 639 0 639
IN-W302 1441 0 144.1
IN-W306.3 322.67 0 32267
IN-W329 1.14 0 1.14
IN-W334 : 7.48 0 7.48

Figure 3-3; Example of Site Specific Waste Profile
3-10



Site-Specific Contact Handled Waste Profiles

—— — - it —

. IN-W345 14.6 0 . 146
) IN-W35] _ 1.48 0 1.48
Total Volume: 9649.5 1 9650.5

Material Parameters (kp/m3) Maximum Average Minimum

Inorganics Iron Based 1646 38.0 0.0

Aluminum Based 38.2 1.2 0.0

Other Mctals 2330 17.2 0.0

Other Inorganics 14423 178 0.0

Organics Cellulose 9615 2451 0.0

Rubber 330.0 437 0.0

Plastics B887.0 148.1 0.0

Solidified Materials Inerganic 0.0 0.0 0.0

Organic 0.0 0.0 0.0

Soils ' 1442 02 0.0

Figure 3-3 (cont); Example of Site Specific Waste Profile
3-11
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TABLE 3-3. SOURCES OF INFORMATION USED IN
SITE-SPECIFIC WASTE PROFILES

information Field Source of Information | Explanation _
”__—_'n“_.—*

DOE TRU Site TRU Waste Sites The code for the DOE site. Codes are as foliows:
AL - Ames Laboratory

AE - Argonne National Laboratery - East

AW — Argonne National Laboratory - West

BC - Battelle Columbus

BT - Bettis Atomic Power Laboratory

ET - Energy Technology Engineering

Center
IN  — ldasho National Engineering Laboratory
IT ~ inhalation Toxicology Ressarch Institute
KA —~ Knolls Atomic Fower Laboratory -
Schanectady

LA - Los Alamos Mational Laboratory

LB - Lawrence Berkeley Laboratory

LL - Lawrence Livarmore National
Laboratory

MD - Mound Plant

MU — University of Missouri

NT - Nevada Test Site

OR - Oak Ridge National Laboratory

PA - Paducah Gaseous Diffusion Plant

PX ~ Pantex Plant

AF — Focky Flats Envirenmental Technology Site -

AL - Richland (Hanford) Site ' S

SA - Sandia National Laboratories/NM

SR - Savannah River Site

WV — Waest Valley Demonstration Project

WMCG WTWBEIR or TRU waste sites Groups waste streams that have similar chemical
and physical properties (see Table 1-2).

Wasts Stream TRU waste sites Provides estimates of retrievably stored, projected,

Volume and total volumes of TRU and mixed TRU wastes
by waste stream.

Waste Material TRU waste sites Provides total density estimales of selected waste

Parameters materials in a particular WMCG for the entire site.

waste. Table 3-4 lists the sources of information used for the WIPP waste profiles. Using
volumes for all the TRU waste streams {(including the mixed and non-mixed TRU waste volumes)
in the WTWBID, a disposal inventory of TRU waste has been developed using the methodology
described in this and the preceding sections. This inventory is presented in Table 3-5 (by
WMCGs) and depicts both the anticipated and disposal inventory volumes.

342
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TABLE 3-4. SOURCES OF INFORMATION USED
IN WIPP WASTE PROFILES
. . Sotirce of :
Information Field information Explanation
Waste Matrix Code TWTWBFR or Groups waste streamns that have similar
Group (WMCG) TRU waste sites | chemical and physical properlies (Table 1-2)
DOE Site Volumes TRU waste sites | Provides estimates of retrievably stored,

projecied, and total volumes of TRU and TRU
mixed wastes by DOE site

Waste Material TRU waste sites | Provides weight estimates of selected waste
Parameters materials in a particular WMCG for the DOE
Complex

The anticipated CH-TRU inventory volumes are the sum of the "stored" and “projected" volumes
in Table 3-5. The procedure to scale to the disposal inventory is summarized below:

= The target design volume of CH-TRU waste beyond that identified by the generator/storage
sites is decreased by the "unknown" waste volume (176,000 - 1700 = 176,000 [there is no
significant increase due to rounding}).

The "unknown” volume of waste in Table 3-5 is subtracted from the stored inventory and from the
projected inventory.

» The "unknown" waste will have to be added back into the total scaled inventory because it
is assumed that this waste will be characterized and then shipped to WIPP.

* Applying a modified version of the formula given in Section 2.3:

1.76 x 105 - 7.13 x 10
(modified design inventory) — (modified stored inventory)

= 2.05 (scaling factor)
5.1 x 10* {modified projected inventory)

* Multiply the CH-TRU waste projected inventory volumes by the scaling factor 2.05 for all the
WMCGs, except for the "unknown" waste and add the stored volumes (which results in the
numbers in the "Disposal Inventory" column of Table 3-5).

= Add the CH-TRU waste volumes in the fourth column, including the "unknown" waste, to
attain the estimated WIPP disposal inventory volume).

The CH-TRU waste stream volume on a system-wide WMCG basis is increased by 42 percent
to account for the difference between the anticipated inventory and the repository design limit.
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A similar methodology has been developed to scale the RH-TRU inventory. The anticipated
RH-TRU inventory volumes are the sum of the “stored” and “projected" volumes in"Table 3-5.
The procedure to scale to the disposal inventory is summarized below:

* The target design volume of RH-TRU waste beyond that identified by the generator/storage
sites is decreased by the “unknown" waste volume (7080 - 35 = 7045).
The "unknown* volume of waste in Table 3-5 is subtracted from the stored inventory and from the
projected inventory.

* The "unknown" waste will have to be added back into the total scaled inventory because it
is assumed that this waste will be characterized and then shipped to WIPP.

* Applying a modified version of the formula given in Section 2.3:

7045 - 1158
(modified design inventory) ~ (modified stored inventory)

= 1.64 (scaling factor)
3595 (modified projected inventory)

+ Multiply the RH-TRU waste projected inventory volumes by the scaling factor 1.64 for all the
WMCGs, except for the *unknown” waste and add the stored volumes (which results in the
numbers in the "Disposal Inventory" column of Table 3-5).

* Add the RH-TRU waste volumes in the fourth column, including the “unknown" waste, to
attain the estimated WIPP disposal inventory volume).

The RH-TRU waste stream volume on a system-wide WMCG basis is increased by 48 percent
to account for the difference between the anticipated inventory and the repository design limit.
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Tabie 3-5
TRANSURANIC WASTE DISPOSAL INVENTORY FOR WIPP

Contact Handied Waste (Cubic Meters)
Waste Matrix Groups Stored Projected Anticipated WIFPP Disposal

Volumes Volumes Volumes Volumes

Combustible 7.1EH)3 2.7E+H)4 3.4E+04 6.2E+HM
Filter 4.3E+02 L1IEH)3 1.5E+)3 2.6E+H03
Graphite 6.7E+02 4.3E+H01 7.1E+02 7.6E+02
Heterogeneous 3.0E+04 4 6E+03 3.5E+04 3.9E+04
Inorganic Non-metal 1.2E+H)3 3.2EH)2 1.5EH)3 1.8E+03
Lead/Cadmium Metal Waste " 5.6E+01 1.3E+02 1.8E+02 3.1E+02
Salt Waste 3.3EH] 6.0E+H)1 9.2EH01 1.5E+02
Soils 3.7E+02 4.5E+H02 8.3EH2 L3E+H)3
Solidified Inorganics 1.7E+H)4 8.0E+H03 2.5EHM4 3 4E+04
Solidified Organics 1.5E+03 3.0E+02 1.BE+03 2.1EH)3
Uncategorized Metal 1.2E+)4 8.6E+03 2.1JE+HH4 3.0E+H4
Unknown L7EH)3 0.0E-+00 1.7EH)3 1.7E+03

Total CH Volumes 7.3E+HK4 5.1E+4 1.2EH3 1.8EH0S
Remote Handled Waste
Combustible 1.5E+01 3.2EH00 1.8E+01 2.0EH]
Filter 3.9E-01 2.1EH)0 3.0E+00 4.3EH)0
Heterogeneous 4 4EH02 3.3EH)3 3.8E+H03 5.9E+03
Lead/Cadmium Metal Waste 0.0E+00 6.0EH0 6.0E+00 9.8EH0
Salt Waste 0.0E-+H)0 2.8E+00 2.8E+H0 4.6E+00
Solidified Inorganics 6.1E+02 1.7E+02 7.9E+)2 9.0E+H02
Uncategorized Metal 8.8E+H01 8.6E+H)1 L7E+02 23EH2
Unknown 1.1E+01 2 4E+01 3.5E+01 3.5E+01
Total RH Volumes 1.2E+3 3.6E+03 4,.8E+03 7.1E+03
Total TRU Waste Volumes 74E+04 5.4E+04 1.3EH0S 1.8EH0S
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28-Feb-95
February 1995
WIPP Contact Handled Waste Profiles .
Final Waste Form: Combustible
Retrievably _
Site Stored (m3 Projected (m3 Total (m3
INEL - 57090 0.00 ’ 670,90
LANL 1768.13 24564.60 4232.93
MOUND 5.61 0.00 561
HANFORD $26.48 12269.01 12795.51
LLNL 48.88 372.32 421.20
SRS 4066.80 11962.50 16029.30
Total Volume 7087.00 27068.45 341585.45
Material Parameters (Kp/m3)
Maximum Average Minimum
Inorganics Iron Based 10483 41.8 0.0
Aluminum Based 104823 2.5 0.0 -
Other Metals 474.% 3.0 0.0
Other Inorganics 200.0 26 0.0
Organics Cellulose 961.5 2830 0.0
Rubber 629.0 33.0 0.0
Plastics 850.5 90.0 0.0
Solidified Materials Inorganic 100.0 0.1 0.0
Drganic 100.0 01 0.0
Seils 192.7 2.1 0.0
Figure 3-4
WIPP CH-TRU Waste Profile for Final Waste Form Combustible
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WIPP Contact Handled Waste Profiles
Final Waste Form; Filter
Retrievahly )

INEL 323.56 0.00 323.56

RFP 103.96 1087.59 1191.5%

Total Volume 427.52 1087.59 1515.11

Material Parameters {Kg/m3)
Maximum Average Minimum
Inorganics Iron Based 5953 6.7 0.0
Aluminum Based 440.7 119 0.0
Other Metals 0.0 0.0 0.0
Other Inorganics 500.0 72.9 0.0
Organics Cellulose 496,1 159 0.0
Rubber 113 0.6 0.0
Plastics 596.6 21.2 0.0
Solidified Materials Inorganic 4276 426 0.0
Organic 0.0 0.0 0.0
Soils 00 0.0 0.0
Figure3-5§
WIPP CH-TRU Waste Profile for Final Waste Form Filter
3-17
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WIPP Contact Handled Waste Profiles
Final Waste Form: Graphite
Retrievably _ '

INEL . 650.70 6.00 650.70

RFP 18.06 43.40 61.46

Total Volume 668.76 43.40 712.16

Material Parameters m3
Magimum Average Minimum
Inorganics Iron Based 173 0.7 0.0
Aluminum Based 0.0 0.0 0.0
Other Metals . 0.3 0.0 0.0
Other Inorganics 468.0 237.1 16.9
Organics Cellulose 9.8 38 0.0
Rubber 0.0 0.0 0.0
Plastics 51.4 43 0.0
Solidified Materials Inorganic 0.0 0.0 0.0
Organic 0.0 0.0 0.0
Soils 00 0.0 0.0
Figure 3-6
WIPP CH-TRU Waste Profile for Final Waste Form Graphite

3-18

W



28-Feb-95

Final Waste Form:

Site
LBL
INEL
ORNL

HANFORD

KaPL
MOUND
BT
ETEC
PANTEX
RFP-

. SRS

ANL-W

Total Volume

CAQ-94-1003, Revision |
February 1995

- ~
3-18%

WIPP Contact Handled Waste Profiles
Heterogeneous
Retrievahly .
Stored (m3) Projected (m3) Total (m3)
0.84 442 5.26
9649.50 1.00 9650.50
67298 263.90 936,88
B568.55 £27.16 9395.7]
619.50 0.00 619.50
2.40 0.00 2.40
0.42 0.00 0.42
0.00 123.82 123.82
1.66 520 6.86
0.62 0.00 0.62
312.86 804.58 1117.44
10132.20 2563.60 12695.20
£.04 7.00 15.04
0.00 3.36 336
0.06 1.60 166
29969.63 4605.64 34575327
Figure 3 - 7

WIPP CH-TRU Waste Profile for Final Waste Form Heterogeneous
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WIPP Contact Handled Waste Profiles
Material Parameters (Kg/m3)
Maximum Average Minimum
Inorganics Iron Based 1716.4 168.4 0.0
Aluminum Based 512.0 305 0.0
Other Metals 850.0 5.0 0.0
Other Inorganics 21000 16.9 0.0
Organics Cellulose 961.5 301.7 0.0
Rubber 631.8 39.7 0.0
Plastics 887.0 1236 0.0
Solidified Materials Inorganic 177.0 29 0.0
Organic . 400.0 0.2 0.0
Soils 865.8 2.7 0.0

Figure 3 - 7
WIPP CH-TRU Waste Profile for Final Waste Form Heterogeneous

3-20
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WIPP Contact Handled Waste Profiles
Final Waste Form: Inorganic Non-metal
. Retrievably ,
INEL ' 1052.89 0.00 1052.89
RFP 110.68 318.68 429.36
Total Volume 1163.57 318.68 145125
Material Parameters (Kg/m3)
Maximum Average Minimum
Inorganics Iron Based 23.8 0.0 0.0
Aluminum Based 0.0 0.0 0.0
Other Metals 13.1 0.2 | 00
Other Inorganics 1250.0 2143 | 0.0
Organics Cellulose £50.0 419 0.0
Rubber 8.7 0.4 0.0
Plastics 69.9 136 0.0
Solidified Materials Inorganic 69.9 37 -o.o
Organic 8.3 0.0 0.0
Soils 265.8 0.4 0.0
Figure3-8

WIPP CH-TRU Waste Profile for Final Waste Form Inorganic Non-metal
3-21
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WIPP Contact Handled Waste Profiles
Final Waste Form: Lead/Cadmium Metal Waste
Retrievahly _
Site Stored (m3 Projected (m3) Total (m3)
ANL-E : 1.10 0.00 1.10
ANL.W 0.02 248 2.50
‘ETEC 021 0.00 0.21
RFF 51.87 124.1% 176.05
HANFORD . 313 0.29 3.42
Total Volume 5633 126.95 183.28
Material Parameters (Kg/m3)

Maximum Average Minimum

. Inorganics Iron Based 256.1 06 0.0

Aluminum Based 278 0.1 0.0

Other Metals 14383 453 0.0 3

Other Inorganics 370.1 166.3 . 0.0

Organics Cellulose 264.0 7.8 0.0

Rubber 2173 98.5 0.0

Plastics 26.7 15.4 0.0

Solidified Materials Inorganic 237.0 2.3 0.0

Organic 0.0 0.0 0.0

Soils 770 0.4 0.0

. Figure 3-9

WIPP CH-TRU Waste Profile for Final Waste Form Lead/Cadmium Metal Waste
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- WIPP Contact Handled Waste Profiles
Final Waste Form: Salt Waste
RFP | 9.45 56.60 66.08
INEL 22.91 0.00 2291
LLNL ' 0.62 291 3.54
Total Volume 31.98 59.51 92.50
Material Parameters (Kg/m3)

Maximum " Average Minimum

Inorganics Iron Based 100.0 : 20.1 0.0

‘Aliminum Based 80.0 0.2 0.0

Other Metals 2120 . 2.4 0.0

Other Inorganics 718.1 239.2 ' 29

Organics Cellulose 50.0 10 0.0

Rubber 200 0.0 0.0

Plastics 100.0 19 0.0

Solidified Materials Inorganic 100 0.0 0.0

Organic 10.0 0.0 0.0

Soils 0.0 0.0 0.0

Figure 3 - 10

WIPP CH-TRU Waste Profile for Final Waste Form Salt Waste
323
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WIPP Contact Handled Waste Profiles
Final Waste Form: Soils
Retrievably _
Site Stored (m3 Projected (m3) Total (m3
HANFORD . 111.69 309.27 420.96
INEL 3.80 .00 . 3.80
MOUND 146.88 0.00 146.88
LANL 109.37 144,60 25397
Total Volume 371.74 453.87 82561
Material Parameters (Kg/m3)
Mazimum Average Minimum
Inorganics Iron Based 388 14 0.0
Aluminum Based 388 0.3 0.0
Other Metals 0.0 0.0 0.0
Other Inorganics 339 0.0 0.0 E
Organics Cellulose €7.3 7.2 0.0
Rubber 210.4 18 0.0
Plastics 1322 329 0.0
Solidified Materials Inorganic ' 0.0 0.0 0.0
Organic 0.0 0.0 0.0
Soils 1600.0 644.4 17.8
Figure 3-11
WIPP CH-TRU Waste Profile for Final Waste Form Soils
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February 1995
WIPP Contact Handled Waste Profiles
Final Waste Form: Solidified Inorganics
Retrievably )
Site Stored (m3 Projected (m3 Total (m3
SRS 0.04 0.00 0.04
ANL-E 23.05 1.12 24.17
RFFP 228.63 298%.11 3216.74
PA 3.45 0.00 3.45
ORNL 110.00 0.00 110.00
LANL 4248.38 2059.03 6907.41
MOUND 7.28 0.00 728
HANFORD 1.46 2924.76 292622
INEL 12164.28 0.00 12164.28
LLNL 1330 66.15 79.45
AMES LAB 0.00 0.10 0.10
Total Volume 17399.87 8039.27 25439.14
Material Parameters m3

Maximum Average Minimum

Inorganics Iron Based 1529 9.5 0.6

Aluminum Based 1539 1.1 0.0

Other Metals 20.0 0.4 0.0

Other Inorganics 11220 106.4 0.0

Organics Celluiose 100.0 09 0.0

Rubber 200 0.8 0.0

Plastics 100.0 34 0.0

Selidified Materials Inorganic 2180.0 634.7 0.0

Organic 13570 12.8 0.0

Soils 0.0 0.0 0.0

Figure 3 - 12

WIPP CH-TRU Waste Profile for Final Waste Form Solidified Inorganics
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February 1995
WIPP Contact Handled Waste Profiles
Final Waste Form: Solidified Organics
Retrievablv _
RFP - 13280 - 48.82 181.52
INEL 912.60 0.00 912.60
ANLE 0.03 0.00 0.03
SRS 404.88 240.70 645.55
HANFORD 217 15.25 17.42
Total Volume 145245 304.77 1757.1
Material Parameters (Kg/m3)
Maximum Average Minimum
_Inorganics Iron Based 0.0 0.0 0.0
Aluminum Based 0.0 0.0 0.0
Other Metals 0.0 0.0 0.0
Other Inorganics 7283 340.8 0.0
Organics Cellulose 419 0.2 0.0
Rubber 0.0 0.0 00
Piastics 1211 a1 0.0
Solidified Materials Inorganic 528.8 344 0.0
Organic 1072.0 393.4 0.0
Soils 0.0 0.0 0.0
Figure 3-13
WIPP CH-TRU Waste Profile for Final Waste Form Solidified Organics
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WIPP Contact Handled Waste Profiles
Final Waste Form: Uncategorized Metal
Retricvably )
Site Stored (m3 Projected (m3 Total (m3
INEL 7564.09 0.00 7564.09
ANL-E 496 0.56 5.52
MOUND 102.28 0.00 102.28
RFP 164.82 429.50 594.32
- LANL 4134.80 3006.17 7140.97
LLNL 144,33 247.00 391.33
HANFORD 103.35 489095 4994.30
Total Volume 1221862 8574.18 20792.80
Material Parameters m3
Mazimum Average Minimum
Inorganics Iron Based 2096.0 129.1 0.0
Aluminum Based 9153 12.7 0.0
Other Metals 1057.7 146.5 0.0
Other Inorganics 812.5 1.2 0.0
Organics Cellulose 500.0 14.0 0.0
Rubber 2456 1.0 0.0
Plastics 750.8 137 0.0
Solidified Materials  Inorganic 300.0 00 0.0
Organic 300.0 0.0 0.0
Soils 487 0.2 0.0
Figure 3 - 14

WIPP CH-TRU Waste Profile for Final Waste Form Uncategorized Metal
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WIPP Contact Handled Waste Profiles
Final Waste Form: Unknown “
Retrievably ‘

Site Stored (m3) Projected (m3) Total (m3)

INEL 165591 1655.91

Total Volume 1655.91 165591

Material Parameters (Kg/m3)
Maximum Average Minimum
Inorganics Iron Based 0.0 0.0 0.0
Aluminum Based 0.0 0.0 0.0
Other Metals 0.0 0.0 0.0
Other Inorganics 0.0 0.0 0.0
Organics Cellulose 0.0 0.0 0.0
Rubber 0.0 0.0 0.0
Plastics 0.0 0.0 0.0
Solidified Materials Inorganic 0.0 0.0 0.0
Organic 0.0 0.0 0.0
Scils 0.0 0.0 0.0
Figure 3 - 15

WIPP CH-TRU Waste Profile for Final Waste Form Unknown
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WIPP Remote Handled Waste Profiles
Final Waste Form: Combustible
- Retrievahly

Site - Stored {m3) Projected (m3) Total (m3)

LANL 14.84 3.16 18.00

Total Volume _ 14.84 316 18.00

Material Parameters (Kg/m3)

Materials Maximum Average Minimum
Inorganics Iron Based 265.2 25877 254.0
Aluminum Based 0.4 0.4 0.4
Other Metals 8.7 188 18.2
Other Inorganics 6.8 68 6.8
Organics Cellulose 627 64.0 59.2
Rubber 12 L1 1.0
Plastics 5.7 53 49
Solidified Materials Inorganic 0.0 0.0 0.0
Organic 0.0 0.0 0.0
Soils 0.0 0.0 0.0

Figure 3 - 16 .
WIPP RH-TRU Waste Profile for Final Waste Form Combustible
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WIPP Remote Handled Waste Profiles
Final Waste Form: Filter
Retrievahly
Site Stored (m3) Projected (m3) Total (m3)
ANL-W 0.89 ‘ 2.09 2.98
Total Volume 0.89 .09 2.98
Material Parameters (Kg/m3)
Materials Maximum Average Minimum
Inorganics Iron Based 0.0 0.0 0.0
Aluminum Based 0.0 0.0 0.0
Other Metals 0.0 0.0 0.0
Other Inorganics 2412 2328 2149
Organics Cellulose 0.0 0.0 00 N
Rubber 0.0 0.0 0.0 B
Plastics &2 88 &8
Solidified Materials Inorganic a0 0.0 0.0
Organic 0.0 0.0 0.0
Soils 0.0 0.0 0.0
Figure 3 - 17
WIPP RH-TRU Waste Profile for Final Waste Form Filter
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WIPP Remote Handled Waste Profiles
Final Waste Form: Heterogeneous
Retrievahly
Site Stored (m3) Projected (m3 Total (m3)
INEL 13.63 2.80 16.43
ANL-W 0.59 0.08 0.67
BCLDP 0.00 71.00 71.00
BT 0.00 1.56 1.56
HANFORD 3316 2973.71 3006.87
SRS 0.00 63.92 63.92
KAPL 11.23 25.23 36.45
ORNL 382.81 182.70 565.51
Total Volume 441.43 3321.00 3762.42
Material Parameters {Kg/m3)
Materials Maximum Averape Minimum
Inorganics Iron Based 1716.4 108.5 0.0
Aluminum Based 263.0 23.0 0.0
Other Metals 500.0 '0‘2 0.0
Other Inorganics 2000.0 386 0.0
Organics Cellulose 961.5 343 0.0
Rubber 163.5 59 0.0
Plastics 550.0 307 0.0
Solidified Materials Inorganic 15.0 0.1 0.0
Organic 3.0 00 0.0
Soils 193.0 2.3 0.0
Figure 3-18
WIPP RH-TRU Waste Profile for Final Waste Form Heterogeneous
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CAQ-94-1005, Revision 1
February 1995

WIPP Remote Handled Waste‘-Proﬁles
Final Waste Form: Lead/Cadmium Metal Waste
Retricvahly
Site Stored (m3) - Projected (m3) Total (m3)
ANL-W 0.00 035 036
INEL 0.00 5.60 5.60
Total Volume 0.00 596 596
——Material Pacameters (Kg/m3)
Materials Maximum Averagpe Minimum
Inorganics Iron Based 256.1 12.0 0.0
Aluminum Based 2738 13 0.0
Other Metals 109.6 436 0.0
Other Inorganics 754.8 165.7 1.2
Organics Cellulose 453 7.7 0.0
Rubber 190.4 923 0.0
Plastics 67.6 15.1 0.0
Solidified Materials Inorganic 619.2 59 0.0
Organic 0.0 0.0 0.0
Soils 12 0.4 0.0
Figure 3-19

WIPP RH-TRU Waste Profile for Final Waste Form Lead/Cadmium Metal Waste

074

3-32
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February 1955
WIPP Remote Handled Waste Profiles
Final Waste Form: Salt Waste
- Retrievahly

Site - Stored (m3) Projected (m3) Total (m3)

INEL 0.00 2.80 2.80

Total Volume 0.00 2.80 2.80

Material Parameters (Kg/m3)
Materials Maximum Average Minimum
Inorganics Iron Based 28.6 20.1 3.7
Aluminum Based 31 0.2 0.0
Other Metals 169 g4 L6
Other Inorganics 591.1 239.2 106.3
Organics Cellulose 3.8 1.0 0.0
Rubber 038 0.0 0.0
Plastics 5.2 1.9 L1
Solidified Materials Inorganic 0.4 0.0 0.0
Organic 0.4 0.0 0.0
Soils 0.0 | 0.0 0.0
Figure 3 - 20
WIPP RH-TRU Waste Profile for Final Waste Form Salt Waste
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28-Feb-95 CAD-94-1005, Revision 1

| February 1995
WIPP Remote Handled Waste Profiles
Final Waste Form: Solidified Inorganics
Retrievablv

Site _ Stored (m3) Projected (m3) Total (m3)

INEL 2.10 0.00 2.10

ORNL 611.00 174.00 785.00

Total Volume 613.10 174.00 787.70

Material Parameters (Kg/m3)
Materials Maximum Average Minimum
Inorganics Iron Based 0.0 0.0 0.0
Aluminum Based 0.0 0.0 0.0
Other Metals 0.0 0.0 0.0
Other Inorganics 5288 11 0.0
Organics Cellulose 0.0 0.0 0.0
Rubber 0.0 0.0 0.0
Plastics 00 0.0 0.0
Solidified Materials Inorganic 1057.7 7922 173.1
Organic 0.0 0.0 00
Soils 0.0 0.0 0.0
Figure 3-21
WIPP RH-TRU Waste Profile for Final Waste Form Solidified Inorganics
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CAD-94-1005, Revision 1
February 1995

WIPP Remote Handled Waste Profiles
Final Waste Form: Uncalegorized Metal
Retrievably
Site Stored (m3) Projected (m3) Total (m3)
INEL 411 5.60 - 871
LANL 76.46 79.50 155.96
ANL-W 717 136 8.53
Total Volume 87.74 86.46 174.20
Materials Maximum Average Minimum
Inorganics Iron Based 380.3 225.8 0.0
Aluminum Based 141.4 22 0.0
Other Metals 9135 279.0 0.0
Other Inorganics 346 7.7 0.0
Organics Cellulose 68.7 LB 0.0
Rubber 12.0 0. 0.0
Plastics 82.1 1.6 0.0
Solidified Materials Inorganic a7 0.0 0.0
Organic 37 0.0 0.0
Soils 2.9 0.0 0.0
Figure 3 -22

WIPP RH-TRU Waste Profile for Final Waste Form Uncategorized Metal
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CAO-924-1005, Revision 1

28-Feb-95 | | February 1995 -
WIPP Remote Handled Waste Profiles
Final Waste Form: Unknown
Retrievably
Site | Stored (m3) - Proiected (m3) Total (m3)
INEL ’ 1113 0.00 11.13
ANL-W 0.00 23.74 23.74
Total Volume 11.13 23.74 34.87
Material Parameters (Kg/m3)
Materials Maximum Average Minimum
Inorganics Iron Based 0.0 0.0 0.0
Aluminum Based 0.0 0.0 0.0
Other Metals 0.0 0.0 0.0
Other Inorganics 0.0 0.0 0.0 N
Organics Cellulose 0.0 0.0 0.0 .
Rubber 0.0 0.0 0.0
Plastics 0.0 0.0 .00
Solidified Materials Inorganic 0.0 0.0 0.0
Organic 0.0 0.0 0.0
Soils 0.0 0.0 0.0
Figure 3-23
WIPP RH-TRU Waste Profile for Final Waste Form Unknown
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~ CAO-84-1005, Revision 1
February 1895

4. WIPP DISPOSAL RADIONUQLIDE INVENTORY
4.1 INTRODUCTION

The TRU waste generator/storage sites were requested in the Revision 1 data calil to submit
estimates of the radionuclide inventory on a waste stream basis. Most sites complied with the
data request, but many waste streams submitted to the WTWBID did not contain this information.
Due to the short timeframe given the TRU waste generator/storage sites for the Revision 1
datacall, sufficient time was not available to derive the data to support each waste stream. The
radionuclide data provided on a waste stream basis in Appendix A of the WTWBIR is currently
for information purposes only.

4.2 METHODOLOGY

Since the waste—stream specific radionuclide data is insufficient to derive a radionuclide inventory,
the site—wide radionuclide inventories reported in the Integrated Data Base (IDB) were used. The
most recent IDB (DOE, 1994b) will be used which contains unpublished radionuclide data by site
for stored TRU wastes as of December 31, 1983 (Appendix 1).

- There are still some volume differences at a TRU waste generator/storage site level between the
IDB and the WTWBIR (see Section 1.5.4). Closure between the two data sets should be
achieved with the Revision 2 WTWBIR data call and publication of Revision 2 of the WTWBIR.

Therefore, the volume data from the IDB database (DOE, 1884b) has been used to make the

estimates of stored and projected volumes used in deriving the radionuclide information. By using
the volume and radionuclide data from the IDB database, there exists one intemally consistent
set of data for estimating the radionuclide inventory.

IDB radionuclide data is only available for stored TRU waste. Therefore, this historical
radionuclide data will also be used to make estimates of the projected radionuclide inventories
and for any necessary scaling. Until estimates are available from the TRU waste
generator/storage sites on projected radionuclide inventories, the 1DB represents the only
comprehensive database.

The WIPP radionuclide disposal inventory for CH-TRU waste has been calculated as follows:

* The stored and projected volumes from the |DB (DOE, 1994b) data have been used for the
volume estimates and are included in Table 4-1.

* The radionuclide data included as part of the data submitted for the IDB (DOE, 1994b)
represents the stored waste only. Appendix E provides the radionuclide inventory by TRU
waste site for the stored inventories listed in Table 4~-1. These numbers have been
decayed to December 1993, using the Radioactive Decay and Accumuiation Code (RADAC)
System (DOE, 19944},

= For a particular site and radionuclide, divide the reported inventory for that radionudlide from
the IDB (Appendix E) by the volume of stored waste at that site from the IDB (Table 4-1).
This results in a curies/m® estimate for all reported radionuclides at each site.

* The projected volumes of waste are assumed to have the same radionuclide concentrations
on a cubic meter basis as the stored waste at each site.
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« Since Bettis Atomic Power Laboratory (BT) and Ames Laboratory (AL) reported no existing
CH-TRU waste volume inventory, there is no radionuclide inventory for these sites in the
DB. The projected volumes from these two sites, BT (123.5 m3). and AL (0.09 m3) have
been grouped with the INEL projected CH-TRU waste and assumed to have the same
isotopic composition. :

* The total volume of projected CH-TRU waste from the IDB in Table 4-1, if added to the
stored waste volumes from the IDB, exceeds the capacity of WIPP {176,000 ma)

* To calculate the radionuclide inventory the total projected CH-TRU waste is adjusted as
follows:

— Maximum design capacity for CH-TRU = 176,000 m>
~ Stored CH-TRU volume = 104,000 m®

Allowabie projected volume = (176,000 - 104,000)x10% m? = 72,000 m>

Projected waste adjustment factor =

Allowable projected volume 72,000 m®
= =1.11
Projected volume reported by sites 64,600 m®

* Therefore, the projected radionuclide inventory for each radionuclide at each site is
calculated as follows:

Stored Concentration of Volume of Total CH-TRU

Radionuclide N radionuclide in x  Projected waste X o065| = inventory for

Inventory stored waste in at site : ~  radionuclide at
curies/m® that site

The building of the WIPP radionuclide disposal inventory for RH— TRU waste has been caiculated
similar to the CH-TRU radionuclide inventory, with the exception of the following:

* Three RH-TRU waste streams that are projected waste streams only were submitted with
no accompanying isotopic information: RL-M201, RL-T202, and SR-T001. THESE WASTE
STREAMS, WHICH ACCOUNT FOR THE PROJECTED HANFORD AND SRS RH-TRU
WASTE VOLUMES, HAVE BEEN OMITTED FROM THE RADIONUCLIDE INVENTORY
CALCULATIONS due to the lack of radionuclide information. The RH-TRU projected
volumes in the Draft Revision 10 IDB {Appendix 1) include both the reported volumes in the
two projected Hanford RH-TRU waste streams and the "suspect" volumes reported in the
comment field of the two Hanford waste streams (RL-M201 and RL-T202 Appendix A).

+ BT did not report stored RH-TRU inventories and the projected inventories have been
omitted because no radionuclide information is availabie.

* The sum of the stored and projected volumes of RH-TRU waste from the TRU waste sites
is less than the design capacity of WIPP (7080 m®) for RH-TRU waste.
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* To calculate the radionuclide inventory the tota! projected RH-TRU waste is adjusted as
follows: -

~ Design capacity for RH-TRU = 7080 m®

- Stored RH-TRU volume = 941 m®

- Therefore the needed projected waste volume is:
7080 m* —941 m® = 6139 m®

- The pr:?jected RH-TRU waste volume (excluding the 2 RL and SR waste streams) is
957 m

— The projected waste volume must be increase by the following factor to "scale" to fill the
RH-TRU design capacity:

6139 m®
= 6.41

957 m°

 Therefore, the projected radionuclide inventory for each radionuclide at each site is
calculated as follows:

Stored Concentration Volume of Total RH-TRU
Radionuclida . of radionuclids X projected X 641l = inventory for
Inventory in stored waste waste at site ) - radionuclide at

in curies/m® that site

Table 4-2 represents the total radionuclide inventory for CH-TRU and RH-TRU wastes as derived
from the Revision 10 IDB database, including any adjustment needed to the projected volumes
of waste in order to fill the WIPP to the maximum CH-TRU and RH-TRU design limit.

A comparison of the disposal radionuciide inventories in Revision 0 and in Revision 1 of the
WTWBIR shows large changes. Listed below are the dominant reasons for these changes:

* The total radionuclide inventory for CH-TRU waste is much higher than that included in the
Revision 0 of the WTWBIR. This is primarily due to two changes:

- The SR has reported a large volume of CH-TRU projected waste in the IDB
(=62,000 m®), which was previously reported as "unknown." With the historically high
Pu- 238 content, this considerably raises the total curies in the CH-TRU inventory.

— During the calculations for the Revision 0 inventory, the "projected” part (1994-2022) of
the CH~TRU radionuclide inventory was inadverently left out of the totals reported,
causing the inventory numbers to be low (=25%). This has been corrected in this
inventory definition,
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* The total radionuclide inventory for RH-TRU waste is also much higher than that included
in the Revision 0 of the WTWBIR. During calculation of the RH-TRU inventory the volume
defined by the sites included more waste than the repository could hold. During those
calculations, a misunderstanding occurred about the fact that the IDB radionuclide numbers
only covered the “stored” part of the inventory. This caused the Revision 0 WTWBIR
reported RH-TRU inventory to be low by a factor of approximately 3 — 4. This has been
corrected in this inventory definition.

* Oak Ridge National Laboratory (ORNL) has reported a very conservative inventory for
U~235 in RH-TRU waste (=367 curies before scaling). In order to provide a less
conservative estimate of the U-235 inventory, an anticipated transportation requirement of
the RH~TRU cask has been imposed.

The new estimate for U-235 in ORNL RH-TRU waste has been calculated from the
anticipated initia! transportation limit in the RH-TRU cask of 325 grams (DOE, 1991) of
Pu-239 fissile gram equivalent (FGE). Assuming a 1:1 equivalence of U-235 FGE (as
required by the TRUPACT-II SARP: Nuclear Packaging, 1991) to Pu—239, this provides a
bounding limit of 325 grams of U-235/canister X 7955 canisters x 2.19x10°6 curies/gram =
5.66 curies of U-235 in RH-TRU waste inventory. This number has been substituted in
Table 4-2 to replace the overly conservative data reported by ORNL.

2
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Table 4-1. CH-TRU and RH-TRU IDB Waste Inventories

CH-TRU Site Stored IDB-ORNL (m%) | Projected IDB-ORNL (m?)
AE 29.1 180.0
AL 0.0 0.06
BT 0.0 1235
ET 1.9 10.4
IN? 64774.0 0.0
KA 0.0 0.0
LA 10810.9 14475.0
LB 0.9 2.7
LL 235.0 2442.3
MD 11.9 0.0
MU 0.1 0.0
NT 6071 0.0
OR 2015.2 654.7
PA 43 0.0
PX 06 0.0
RF 1040.0 a765.4
RL2 15608.9 29198.0
SA 0.9 36.0
SR¢ 8925.9 13700.0
Sum CH-TRU 104066.7 64588.06
RH-TRU Site Stored IDB-ORNL (m°) | Projected IDB-ORNL (m?)
AE 1.7 45.9
BT 0.0 1.54
IN 798 162.0
KA 24 25.0
LA 91.3 280.0
OR 563.9 442.3
RL 201.0 41232.0"
SA 0.9 7.0
SR* 0.0 35.9
Sum RH-TRU 841.0° 956.74

Wn

b

Excluded from the IDB-based RH-TRU radionuclide inventory rollups

because no radionuclide information was submitted.

40% of this stored inventory assumed to be low-ievel waste.
50% of this stored inventory assumed to be low-ievel waste.
Does not include 5.3 m® of RH-TRU at NTS which is anticipated to be
CH-TRU after repackaging.
The IDB volumes for SRS projected CH-TRU and RH-TRU waste have been
corrected since issuance of the Draft Revision 10 IDB (Appendix |).
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Table 4-2. Disposal Radionuclide Inventory

Nuclide Total CH Total RH
AC-225 2.03E+00 3.28E-01
AC-227 6.55E-01 1.52E-02
AC-228 5.27E-01 4.08E-03
AG-109M 4.85E+01 NR
AG-110 5.61E-06 1.07E-05
AG-110M 4.21E-04 8.06E-04
AM-241 2.23E+05 5.30E+02
AM-242 4.93E-02 NR
AM-242M 4.96E-02 NR
AM-243 2.94E+01 1.22E-02
AM-245 9.07E-09 2.52E-14
AT-217 2,03E+00 3.28E-01
BA-137M 5.03E+03 3.10E+05
Bi-210 1.01E+00 4.09E-11
Bi-211 6.57E-01 1.46E-02
BI-212 2.77E+01 9.03E+00
Bl-213 2.03E+00 3.28E-01
BI-214 5.84E+00 7.23E-10
BK-249 6.25E-04 1.74E-09
BK-250 2.35E-08 NR
C-14 1.83E+01 1.51E+02
CD-109 4.85E+01 NR
CD-113M 4.65E-05 2.36E-05
CE-144 8.22E+01 5.58E+02
CF-249 1.56E+00 8.11E-02
CF-250 3.54E-01 NR

NR = Not reported by sites.
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CAQ-94-1005, Revision 1

February 1995
Table 4-2. Disposal Radionuclide l_nventory {continued)
Nuclide I Total CH Total RH
CF-251 | 3.93E-03 NR :
CF-252 1.85E+02 5.11E+01
CM-242 1.48E-02 NR
CM-243 1.33E+00 2.01E+03
CM-244 5.40E+03 1.07E+04
CM-245 5.16E+01 1.32E-05
CM-246 1.10E-01 NR
CM-247 2.98E-09 NR
CM-248 5.06E-02 2.34E-03
CO-58 5.50E-05 7.92E-07
CO-60 1.53E+02 1.08E+04
CR-51 NR 2.54E-31
CS-134 5.8BE+00 2.15E+03
C8-135 7.90E-03 4.58E-03
CSs-137 5.32E+03 3.2BE+05
ES-254 2.35E-06 NR
EU-150 3.65E-05 NR
EU-152 7.41E+00 5.28E+04
EU-154 3.05E+01 2.76E+04
EU-155 4.14E+01 6.78E+03
FE-55 3.296E-05 1.44E+01
FE-59 1.96E-02 4.04E-19
FR-221 2.03E+00 - 3.2BE-01
FR-223 9.04E-03 2.10E-04
H-3 9.64E-01 8.23E+01
[-129 1.2BE-09 NR

NR = Not reported by sites.
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CAQD-84-1005, Revision 1

Table 4-2. Disposal Radionuclide Inventory (continued)

February 1895

Nuclide TciaiCH Total RH
KRES_ 2.24E-1 9.58E+01
MN-54 1.12E-02 2.76E+00
NB-385 4.96E-01 9.90E+00
NB-95M 1.66E-03 3.41E-02
NI-59 3.38E-03 NR
NI-63 4 19E-01 5.03E+01
NP-237 8.B2E+01 1.18E-02
NP-238 2.48E-04 NR
NP-239 2.94E401 1.22E-02
NP-240 1.10E-09 1.78E-13
NP-240M 1.00E-06 1.62€-10
PA-231 4.08E-03 1.78E-01
PA-233 3.32E+01 1.18E-02
PA-234 2.44E-02 1.70E-02
PA-234M 1.88E+01 1.31E+01
PB-209 2.03E+00 3.28E-01
PB-210 1.01E+00 4.09E-11
PB-211 6.57E-01 1.46E-02
pPB-212 2.77E+01 9.03E+00
PB-214 5.B4E+00 7.23E-10
PD-107 1.17E-03 6.77E-04
PM-147 1.26E+03 4.10E+03
PO-210 8.82E-01 3.05E-11
PO-211 1.78E-03 3.98E-05
PO-212 1.78E+01 5.78E+00
PO-213 1.99E+00 3.21E-01

NR = Not reported by sites.
4-8
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Table 4-2. Disposal Radionuclide Inventory (continued)

February 1995

Nuclide ‘ Total CH ] Total RH
_F:O-_214 T_ 5.84E+00 T 7.23E-10 .
PO-215 6.57E-01 1.46E-02
PO-216 2.77E+01 9.03E+00
PO-218 5.84E+00 7.23E-10
PR-144 8.22E+01 5.58E+02

PU-236 1.69E-02 NR
PU-238 1.88E+06 3.53E+03
PU-239 3.85E+05 6.41E+03
PU-240 7.22E+04 1.74E+02
PU-241 1.01E+06 9.06E+02
PU-242 1.27E+03 1.48E-02
PU-243 2.98E-09 NR
PU-244 1.00E-06 1.62E-10
RA-223 6.57E-01 1.46E-02
RA-224 2.77E+01 9.03E+00
RA-225 2.04E+00 3.31E-01
RA-226 5.84E+00 7.23E-10
RA-228 5.27E-01 4.08E-03
RH-106 4.02E+01 8.42E+02
RN-219 6.57E-01 1.46E-02
RN-220 2.77E+01 8.03E+00
RN-222 5.84E+00 7.23E-10
RU-106 4.02E+01 8.42E+02
SB-125 1.58E+01 2.46E+03
SB-126 2.13E-03 1.23E-03
SB-126M 1.52E-02 8.80E-03

NR = Not reported by sites'.
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Table 4-2. Disposal Radionuclide Inventory (continued)

February 1985

. Nuclide Total CH | Total RH ‘
SE-79 6.86E-03 3.97E-03 .
SM-151 2.50E+01 1.42E+01
SN-119M 6.80E-03 1.37E-02
SN-121M 4.82E-01 2.69E-01
SN-126 1.52E-02 8.80E-03
SR-90 4.07E+03 6.68E+05
TA-182 ~NR 1.72E-04
TC-99 2.46E+01 2.28E-01
TE-125M 6.55E-04 1.01E+03
TE-127 3.07E-02 1.13E-01
TE-127M - 3.15E-02 1.15E-01
TH-227 6.56E-01 1.48E-02
TH-228 2.77E+01 9.04E+00
TH-229 2.05E+00 3.36E-01
TH-230 4.90E-02 8.79E-07
TH-231 2.88E+00 2.21E+03
TH-232 6.07E-01 7.09E-03
TH-234 1.88E+01 1.31E401
TL-207 6.56E-01 1.45E-02
TL-208 9.96E+00 3.24E+00
TL-209 4.39E-02 7.08E-03
TL-210 1.23E-03 1.52E-13
U-232 2.63E+01 1.16E+01
U-233 1.38E+03 8 57E+02
U-234 2.50E+02 4.18E-02
U-235 2.88E+00 5.66E+00

NR = Not reported by sites.
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Table 4-2. Disposal Radionuclide inventory (continued)

February 1995

| Nuclicf.-_ Total CH Total RH

_U-236 B 1.34E-01 4. 11E-05 .
U-237 2.47E+01 2.22E-02
U-238 1.88E+01 1.31E+01
U-240 1.00E-06 1.62E-10
Y-90 4.07E+03 6.68E+05
ZN-65 1.21E-08 NR
ZR-93 8.87E-02 5.14E-02
ZR-95 2.24E-01 4.60E+00
Total 3.60E+06 2.11E+06

NR = Not reported by sites.

4 -1
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5. WASTE MATERIAL PARAMETERS
5.1 INTRODUCTION

Some waste materials that occur in TRU waste may degrade over the 10,000-year reguiatory
period and estimates of masses/volume are needed for performance modeling (Tabie 1-1), Some
of these waste materials may produce gas by either chemical, microbial, or radiolytic processes
(WIPP PA, 1993). These types of processes need to be evaluated as part of the WIPP SPM and
PA modeling effort to analyze their impact on repository behavior,

5.2 PARAMETER DESCRIPTION

This chapter identifies and defines the waste material parameters to be evaluated in performance
assessment calculations. The same methodology used for defining waste stream profiles and
combining them into site-specific and WIPP waste profiles is used to develop a disposal inventory
for WIPP by waste material parameters (see Figure 3-2). Waste material parameter information
is provided for each waste stream profile by the TRU waste generator/storage sites (Figure 1-2).
In those cases where waste material parameter information could not be provided by the TRU
waste generator/storage sites, an altemative methodology was adopted as described in Section
3.1.3. This waste matenal parameter information is used to estimate the anticipated WIPP
inventory, which is then scaled to obtain the repository design limit {disposal inventory), if needed.
This inventory is presented as a weighted average with a maximum and minimum expected
weight/volume for each waste material parameter. ‘

The waste material parameter information, which is provided by the TRU waste generator/storage
sites, consists of 10 waste matenal parameters and additional packaging materials that are direct
inputs into the SPM and PA models. These are presented below.

Inorganics

* lron-based metais/alloys ~ This designation is meant to include iron and steel alloys in the
waste and does not include the waste container materials,

« Aluminum-based metals/alloys — Aluminum or aluminum-based alloys in the waste
materials.

» Other Metals - All other metals found in the waste materials {e.g., copper, lead, zirconium,
tantalium, etc.). The lead portion of lead rubber gloves/aprons is also included in this
category.

* Other Inorganic Materials - include inorganic non-metal waste materials such as concrete,
glass, firebrick, ceramics, sand, and inorganic sorbents.

Qrganics

» Celiulosics — Includes those materials generally derived from high polymer plant
carbohydrates. Examples are paper, cardboard, kimwipes, wood, celiophane, cloth, etc.

* Rubber - Includes natura! or manmade elastic latex materials. Examples are Hypalon®,
neoprene, surgeons’ gloves, leaded-rubber gloves (rubber part only), etc.
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* Plastics - Includes generally manmade materials, often derived from petroleum feedstock.

Examples are polyethylene, polyvinyichloride, Lucite, Teflon, etc.

Solidified Materials

* Inorganic Matrix ~ This includes any homogenous materials consisting of siudge or
aqueous-based liquids that are solidified with cement, Envirostone®, or other solidification
agents. Examples are wastewater treatment sludge, cemented aqueous liquids, and
inorganic particulates, etc.

* Oraanic Matrix — This includes cemented organic resins, solidified organic liquids, and
sludges.
Soils

« Generally consists of naturally occu rring soils that have been contaminated with inorganic
waste materials.

Packaging Materials

The TRU waste generator/storage sites have been asked to define waste streams in each waste

- stream profile expressed as final waste form and volumes in containers that are currently
approved for shipment. Listed below are the currently approved CH-TRU packaging
configurations for TRUPACT-I (DOE, 1991) and anticipated approved RH-TRU packaging
configurations (DOE, 1991):

« TRUPACT-Ii
- 55-gallon drum
- Standard Waste Box (SWB)

— 55—gallon drums overpacked in SWB.
* RH-TRU cask (anticipated acceptable packaging configurations for the RH-TRU cask)

— RH-TRU canister
- three 55—gallon or 30—gallon drums overpacked in a RH-TRU canister.

In cases where the sites defined a type of waste container, but not the weight/volume of the
packaging, assumptions were made about the weight of the containers in order to include these
estimates as part of the overall inventory destined or WIPP. If overpacking a waste container was
necessary for transport in a shipping cask, overpacking was assumed. The densities assumed
are included as part of the "TRU system-wide data assumptions" included in Section 1.5.

» Steel ~ The weight of the steel part of the packaging from container information provided
by the TRU waste generator/storage sites. Any necessary overpacking is included in the
weight.

» FPlastics — The weight of any plastic packaging submitted by the TRU sites. When weight
of a rigid finer is not given a 90-mil HDPE liner is assumed.

£ 2
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* Lead —The weight of the Pb shielding in a RH canister is assumed if not provided by the
TRU waste sites. The weight is included in the "Packaging Material Assumptions” in
Chapter 1.5.3.

5.3 METHODOLOGY

The rollups of waste material parameters by WMCGs or by site use the volumes from the
WTWBID. The roll ups by WMCGs or by site require combining data from several WTWBID
waste streams. The averages for the material parameters are calculated from the average
densities provided by the TRU waste generator/storage sites modified by the WTWBID volume
fractions and summed as follows:

(Volume WTWBIR

Average Density Stream)
of waste material =  Average Density; X R S,
parameter (Total Volume of

WMCG)

where i is an index representing individual waste streams of the same WMGCG

The minimum density is chosen as the smaliest minimum density of a particutar waste material
parameter in the WTWBID waste streams in a particular site-specific rollup. The maximum
density is chosen in a similar manner, except that the largest maximum density was chosen.

In many cases, the TRU waste generator/storage sites did not have data for minimum and
maximum percentages, even though average percentages are provided. In these cases, for rollup
purposes only, the minimum is assumed to be zero and the maximum is assumed to be equal
to the average. This ensures that the calculated and rolled up maximum densities are greater
than the average densities. However, the maximum density may not be a true maximum but the
maximum average density (see Chapter 7 for further WTWBID information).

5.4 WIPP WASTE MATERIAL PARAMETER ROLLUPS

The waste material parameters that are inputs into the SPM process and PA models are
presented in Table 5-1 for CH-TRU waste and Table 5-2 for RH-TRU waste. These tables
represent the WIPP disposal inventory of waste material parameters. These waste material
parameters are the final rollups of the WIPP waste profiles in Figures 3-4 to 3-23.

5.5 UTILIZATION OF WASTE MATERIAL
PARAMETER DATA IN APPLICATIONS

The waste material parameter data presented in Tables 5-1 and 5-2 must be used with certain
limitations.  If the "average" weight'volume (density) composition of CH-TRU and RH-TRU
wastes in terms of the waste material parameters is needed then the middle column of Tables
5-1 and 5-2 labelled "Average" should be used in the calculations. If the task requires a
distribution of values then the "Maximum" and "Minimum" columns should be used in conjunction
with the "Average” column with the following limitations:

27y
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Table §-1 . '
WIPP CH-TRU Waste Material Parameter Disposal Inventory
(Kg/m3)
Materials Maximum Average Minimum
Inorganics Iron Based 2.1E+03 8.3E+01 0.0E+00
Aluminum Based 1.0E+03 1.2E+M 0.0E+00
Other Metals 1.4E+03 2.7E+D 0.0E+00
Other Inorganics 21E+03 3.9E+01 0.0E+00
Organics Cellulose 9.6E+02 1.7E+02 0.0E+Q0
Rubber 6.8E+02 21E+01 0.0E+00
Plastics 8.9E+02 6.3E+01 0.0E+00
Solidified Materials Inorganic 2.2E+03 1.3E+02 o.oe@o
Organic 1.4E+03 8.4E+00 0.0E+00
Soils 1.6E+03 5.7E+00 0.0E+00
Container Materials
Steel 137
Plastic/ Liners 33
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Table 5-2 , .
WIPP RH-TRU Waste Material Parameter Disposal Inventory
(Kg/m3)
Materials Maximum Averape Minimum
Inorganics Iron Based 1.7E+03 9.4E+01 0.0E+00
Aluminum Based 26E+02 1.BE+01 0.0E+00
Otber Metals 9.1E+02 1.0E+01 0.0E+00
Other Inorganics 2.0E+03 3.1E+01 0.0E+0D
Organics Cellulose 9.6E+02 2.7E+01 0.0E+00
Rubber 1.9E+02 4.BE+00 0.0E+00
Plastics 55E+02 2.4E+01 0.0E+00
Solidified Materials Inorganic 1.1E+03 1.36+02 0.0E+00
Organic 3.7E+00 1.7E-03 0.0E+00
Soils 1.9E+02 1.8E+00 0.0E+00
Container Materials

Steel 447

Plastic/Liners 3.2

Lead ' 465

Steel Plug 2145

o Yo
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* The sum of all the waste material parameters in the "average" column represents the

"average" weight of a cubic meter of CH-TRU or RH-TRU expected at WIPP. Forinstance,
the “average" cubic meter of CH-TRU waste expected at WIPP is (see Table 5-1):

559.5 kg/m* CH-TRU waste + 173 kg/m? of packaging = 732.5 kg/m®

= The weight of packaging is not expected to vary, so if any "sampling" of distributions of

densities is required, the sampling should only be on the waste part of the above equation.

» |f sampling of the waste material parameters is needed, the sum of the densities of all waste

material parameters sampled for any iteration SHOULD NOT EXCEED THE AVERAGE
DENSITY OF THE WASTE AS DEFINED IN THE "AVERAGE" COLUMN SUMMATION. :
That is, one cannot sample on the upper range for all waste matenial parameters or sample
all waste material parameters at the lower end of the range. By default, if some waste
material parameters are sampied at higher values than the average some will have to be
sampled at lower values than average so that the density of the waste always remains the
same (sum of the "average" column).

The same sampling methodology, if needed, should be used for the RH-TRU waste as reported
in Table 5-2.

TO OBTAIN THE TOTAL WASTE MATERIAL PARAMETER WEIGHTS FOR THE DISPOSAL
INVENTORY, USERS OF THE DATA SHOULD MULTIPLE THE AVERAGE DENSITIES OF THE
WASTE MATERIAL PARAMETERS FOR CH-TRU (TABLE 5-1) AND RH-TRU (TABLE 5-2) BY
THE DESIGN BAS!S VOLUME.

For example:

The expected (average) CH-TRU inventory of combustibles for WIPP is (Table 5-1 ):

170 kg/m® x 176,000 m> (design basis) = 28,800,000 kg combustibles

For steel in CH-TRU waste:

L7

83 kg/m>(waste) + 140 kg/m*(container) = 223 kg/m®

223 kg/m® x 176,000 m® = 3,900,000 kg steel
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6. STORED AND PROJECTED CH-TRU AND
RH-TRU INVENTORIES BY SITE

As described in Chapter 3, each waste stream fram each waste generating/storage site is
characterized in a waste stream profile (Appendix A). These waste stream profiles are rolled up
by WMCGs for each generator/storage site. Summary tables of contact-handied and remote-
handled waste volumes are provided in Tables 6-1 and 6-2. Summary profiles of waste volumes
by WMCG for each site are provided in Tables 6-3 through 6-22.
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TRANSURANIC WASTE DISPOSAL INVENTORY BY SITE
Contact Handled Waste {Cubic Meters)
Storage/Generator Site Stored Projected Anticipated
' Volumes* Volumes Volumes

AMES LAB 0.0E+00 1.0E-01 1.0E-01
ANL-E 2.9E+01 1.7E+00 3.1E+01
ANL-W 2.0E-02 5.8E+00 5.9E+00
BT 0.0E+00 1.2E+02 1.2E+02
ETEC L9E+00 5.2E+00 7.1E+00
HANFORD 9.3E+03 2.1E+04 3. 1E+04
INEL 3.5E+04 1.0E+00 3.5E+04
KAPL 2.4E+00 0.0E+00 2.4E+00
LANL 1.IE+)4 7.7E+03 1.9E+04
LBL 2 4E-01 4 4E+00 5.3E+00
LLNL 2,1E+02 6.9E+02 9.0E+02
MOUND 2.6E+02 0.0E+00 2.6EH)2
MU 6.0E-02 1.6E+00 1.7E+H00
NTS 6.2E+02 0.0E+00 6.2E+02
ORNL 7.8E+02 2.6E+)2 1.0E+03
PA 3.5E+00 0.0E+00 3.5E+00
PANTEX 6.2E-01 0.0E+00 6.2E-01
RFP 1.1E+03 | 5.9E+03 7.0E+03
SNL/NM 8. 0E+00 7.0E+00 1.5E+0]
SRS 1.5E+04 . 1.5E+04 . 2.9E+04
Total CH Volumes 7.3E+HM S.1EH)4 1.2EHIS

* A small amount of Hanford stored CH waste (2.0E+02 cubic melers) is expected 10 be retrieved and packaged as RH waste

Table 6-1: Contact Handled Transuranic Waste Disposal Inventory by Site
6-2
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TRANSURANIC WASTE DISPOSAL INVENTORY BY SITE
Remote Handled Waste (Cubic Meters)
Storage/Generator Site Stored Projected Anticipated
: Volumes Volumes Volumes
ANL-W B.7E+H00 2 8E+)] 3.6E+01
BCLDP 0.0E+00 7.1IE+H01 7.1E+01
BT 0.0E+H)0 1.6E+X0 1.6E+HO
HANFORD ' 3.3E+H) 3.0E+H03 3.0E+03
INEL 3.1EH0I 1.7E+01 4.8E+01
KAPL L.IE+01 2.5E+01 3.6E+)1
LANL 9.1E+01 8.3E+01 1.7E+02
ORNL 9.9E+H02 3.6E+02 1.4E+H)3
SRS 0.0E+00 6.4E+01 6.4E+01
Total RH Volumes 1.2E+03 3.6EHI3 4.8E+03

Table 6-2: Remote Handled Transuranic Waste Disposal Inventory by Site
6-3
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SITE TRANSURANIC WASTE VOLUMES
Site Name: AMES LAB
(Cubic Meters)
Final Waste Form  Retrievably Stored Projected Total
Contact Handled Waste

Solidified Inorganics 0 0.1 0.1
Total CH Volumes 7 0.00 0.10 0.10

Table 6 - 3; AMES LAB Final Waste Form Volumes
6-4
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SITE TRANSURANIC WASTE VOLUMES
Site Name: ANL-E
(Cubic Meters)
Final Waste Form Retrievably Stored Projected Total
Contact Handled Waste
Lead/Cadmium Metal Waste 1.1 0 1.1
Solidified Inorganics 23.045 1.12 24,165
Solidified Organics 0.025 0 0.025
Uncategorized Metal 4,96 0.56 552
Total CH Volumes 29.13 1.68 30.81

Table 6 - 4; ANL-E Final Waste Form Volumes

6-5
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SITE TRANSURANIC WASTE VOLUMES
Site Name; ANL-W
(Cubic Meters)
Final Waste Form = Retrievably Stored Projected Total

Contact Handled Waste

Heterogeneous 0 3.36 3.36
Lead/Cadmium Metal Waste 0.02 2,48 25
Total CH Volumes 0.02 £.584 5.86
Remote Handled Waste
Filter 0.89 2.09 298
Heterogeneous 0.59 0.08 0.67
Lead/Cadmium Metal Waste 0 0.36 0.36
Uncategorized Metal 7.172 1.36 8.532
Unknown 0 23.736 23.736
Total RH Volumes 8.65 27.63 36.28

Table 6 - 5; ANL-W Final Waste Form Volumes
6-6
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SITE TRANSURANIC WASTE VOLUMES
Site Name: BCLDP
(Cubic Meters)
Final Waste Form _ Retrievably Stored Projected Total

Contact Handled Waste

Total CH Volumes

Remote Handled Waste

Heterogeneous 0 71 71

Total RH Volumes 0.00 71.00 71.00

Table 6 - 6; BCLDP Final Waste Form Volumes
6-7
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SITE TRANSURANIC WASTE VOLUMES
Site Name: BT
(Cubic Meters)
Final Waste Form = Retrievably Stored Projected Total

Contact Handled Waste

Heterogeneous 0 123 816 123.816
Total CH Volumes 0.00 123.82 123.82
Remote Handled Waste
Heterogeneous o 1.557 ' 1.557
Total RH Volumes 0.00 1.56 1.56

Table 6 - 7; BT Final Waste Form Volumes
6-8
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SITE TRANSURANIC WASTE VOLUMES
Site Name: ETEC
{Cubic Meicrs)

Final Waste Form  Retrievably Stored Projected Total
Contact Handled Waste
Heterogeneous 1.66 52 6.86
Lead/Cadmium Metal Waste 021 0 0.21
Total CH Volumes 1.87 5.20 7.07

Table 6 - 8; ETEC Final Waste Form Volumes
6-9
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SITE TRANSURANIC WASTE VOLUMES
Site Name: HANFORD
(Cubic Meters)
Final Waste Form - Retricvably Stored Projected Total
Contact Handled Waste
Combustible 526.48 12269.027 12795.507
Heterogeneous B568.55 §27.157 9395.707
Lead/Cadmium Metal Waste 313 029 342
Soils 111.69 309.27 420,95
Solidified Inorganics 1.46 2924759 2926.219
Solidified Organics 217 15.248 17.418
Uncategorized Metal 103.35 4890.948 4994,298
Total CH Volumes 9316.83 21236.70 30553.53
Remote Handled Waste
Heterogeneous 33.163 2973.71 3006.873
Total RH Yolumes . 33.16 2973711 3006.87

Table 6 - 9; HANFORD Final Waste Form Volumes
6-10
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SITE TRANSURANIC WASTE VOLUMES
Site Name:
(Cubic Meters)
Final Waste Form Retrievabiy Stored Projected Total

Contact Handled Waste

Combustible 670.9 0 670.9

Filter 323.56 0 323.56

Graphite 6507 0 650.7

Heterogeneous 9649.5 1 9650.5

Inorganic Non-metal 1052.89 0 1052.89

Salt Waste 2291 0 2291

Soils 38 0 3.8
Solidified Inorganics 1216428 0 12164.28

Solidified Organics 9126 0 9126
Uncategorized Metal 7564.09 0 7564.09

Unknown 1655.91 0 1655.91
Total CH Volumes 34671.14 1.00 3467214
Remote Handled Waste
Heterogeneous 13.634 28 16.434
Lead/Cadmium Metal Waste 0 5.6 5.6
Salt Waste 0 2.8 28
Solidified Inorganics 2.1 0 2.1
Uncategorized Metal 4.11 5.6 92.71
Unknown 11.13 0 11.13
Total RH Volumes 30.97 16.80 47.77

Table 6 - 10; INEL Final Waste Form VYolumes
6-11
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SITE TRANSURANIC WASTE VOLUMES
Site Name: KAPL
(Cubic Meters)
Final Waste Form  Retrievably Stored Projected Total

Contact Handled Waste

Heterogeneous 24 0 24
Total CH Volumes 2.40 0,00 2.40
Remote Handled Waste

Heterogeneous 11.23 25.23 36.46
Total RH Volumes 11.23 25.23 36.46

Table 6 - 11; KAPL Final Waste Form Volumes
6-12
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SITE TRANSURANIC WASTE VOLUMES
Site Name: LANL
{Cubic Meters)
Final Waste Form . Retrievably Stored Projected Total

Contact Handled Waste

Combustible 1768.33 2464.6 423293

Soils 109.37 144.6 253,97

Solidified Inorganics 4848.38 2059.03 690741

Uncategorized Metal 4134.8 3006.17 714097
Total CH Volumes 10860.88 7674.40 18535.28
Remote Handled Waste
Combustible 14.84 3.16 18
Uncategorized Metal 76.46 79.5 15594

Total RH Volumes 91.30 82.66 173.96

Table 6 - 12; LANL Final Waste Form Volumes
6-13
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SITE TRANSURANIC WASTE VOLUMES
Site Name: LBL
{Cubic Meters)

Final Waste Form  Retrievably Stored Projected Total
Contact Handled Waste
Heterogeneous ‘ 0.84 4,42 5.26
Total CH Volumes 0.84 4.42 5.26

Table 6 - 13; LBL Final Waste Form Velumes
6-14
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SITE TRANSURANIC WASTE VOLUMES
Site Name: LLNL
{Cubic Meters)
Final Waste Form Retrievably Stored Projected Total
Contact Handled Waste
Combustibie 48 882 372.32 421,202
Salt Waste 0.624 2.912 3.536
Solidified Inorganics 13.303 66,148 79.451
Uncategorized Metal 144,326 247 391.326
Total CH Volumes 207.14 688,38 895.52

Table 6 - 14; LLNL Final Waste Form Volumes

6-15
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SITE TRANSURANIC WASTE VOLUMES
Site Name: MOUND
{Cubic Meters)
Final Waste Form . Retrievably Stored Projected Total
Contact Handled Waste
Combustible 5.61 0 561
Heterogeneous 0.416 o 0.416
Soils 146.88 0 146,88
Solidified Inorganics 7.28 0 728
Uncategorized Metal 102.276 0 102,276
Total CH Volumes 262.46 0.00 262.46

Table 6 - 15; MOUND Final Waste Form Volumes
6-16
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SITE TRANSURANIC WASTE VOLUMES
Site Name: MU
{Cubic Meters)

Final Waste Form . Retrievably Stored Projected Total
Contact Handled Waste
Heterogencous 0.06 1.604 1.664
Total CH Volumes , 0.06 1.60 1L.66

Table 6 - 16; MU Final Waste Form Volumes
6-17
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SITE TRANSURANIC WASTE VOLUMES
Site Name: NTS
(Cubic Meters)

Final Waste Form - Retrievably Stored Projected Total
Contact Handled Waste
Heterogeneous 619.5 0 619.5
Total CH Volumes , 619,50 0.00 619.50

Table 6 - 17; NTS Final Waste Form Volumes
6-18
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6-19
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SITE TRANSURANIC WASTE VOLUMES
Site Name: ORNL
{Cubic Meters)
Final Waste Form Retrievably Stored Projected Total

Contact Handled Waste

Heterogeneous 672.98 263.9 936.88 .

Solidified Inorganics 110 0 110
Total CH Volumes 782,98 263.90 1046.88
Remote Handled Waste
Heterogeneous 382.81 1827 565.51
Solidified Inorganics 611 174 785
Total RH Volumes 993.81 356.70 1350.51

ST
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SITE TRANSURANIC WASTE VOLUMES
Site Name: PA
(Cubic Meters)
Final Waste Form - Retrievably Stored Projected Total
Contact Handled Waste
Solidified Inorganics 3.45 0 345
Total CH Volumes 3.45 0.00 3.48

Table 6 - 19; PA Final Waste Form Volumes

6-20
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SITE TRANSURANIC WASTE VOLUMES
Site Name: PANTEX
(Cubic Meters)

Final Waste Form  Retricvably Stored Projected Total
Contact Handled Waste
Heterogeneous 0.624 0 0.624
Total CH Volumes 0.62 0.00 0.62

Table 6 - 20; PANTEX Final Waste Form Volumes
6-21
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SITE TRANSURANIC WASTE VOLUMES
Site Name: RFP
(Cubic Meters)
Final Waste Form Retrievably Stored Projected Total
Contact Handled Waste
Filter 103.96 1087.59 1191.55
Graphite 18.06 43.4 61.46
Heterogeneous 312.86 804.58 1117.44
Inorganic Non-metal 110.68 318.68 429.36
Lead/Cadmium Metal Waste 51.87 12418 176.05
Salt Waste 9.45 56.6 66.05
Solidified Inorganics 228.63 2988.11 3216.74
Solidified Organics 132.8 48.82 181.62
Uncategorized Metal 164.82 4295 59432
Total CH Volumes 1133.13 5901.46 703459

S

Table 6 - 21; RFP Final Waste Form Volumes

6-22
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SITE TRANSURANIC WASTE VOLUMES
Site Name: SNL/NM
{Cubic Meters)

Final Waste Form - Retrievably Stored Projected Total
Contact Handled Waste
Heterogeneous 8.04 7 15.04
Tetal CH Volumes 8.04 7.00 15.04

Table 6 - 22; SNL/NM Final Waste Form Volumes
6-23
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SITE TRANSURANIC WASTE VOLUMES
Site Name: SRS
(Cubic Meters)
i Final Waste Form  Retrievably Stored Projected Total
Contact Handled Waste
Combustible 4066.8 11962.5 16029.3
Heterogeneous 101322 2563.6 126958
Solidified Inorganics 0.04 0 0.04
Solidified Organics 404.85 240.7 645.55
Total CH Volumes 14603.89 14766.80 29370.69
Remate Handled Waste
Heterogeneous : 0 63.92 63.92
Total RH Volumes 0.00 63.92 63.92

Table 6 - 23; SRS Final Waste Form Volumes
6-24
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7. WIPP TRANSURANIC WASTE BASELINE INVENTORY DATABASE

A WIPP Transuranic Waste Baseline inventory Database (WTWBID) has been developed to
support the Waste Isolation Pilot Plant Transuranic Waste Baseline inventory Report (WTWBIR).
This database was used to roli up the waste data and print out the various tables and reports
used in the WTWBIR, The database is operated in the Microsoft Access Vs. 2.0 system.

7.1 DATABASE DESCRIPTION

The database actually consists of two databases with essentially the same primary data tables.
The first database is WTWBIR.MDB. This database contains the original data submitied by the
sites or agreed with the sites through discussions with WTWBIR personnel. This database is
used to produce the forms in Appendix A. The second database is called REPORTS.MDB and
is used to produce the tables and figures in the rest of the report. There are two databases
because the basic data in WTWBIR.MDB must be manipulated to produce rational roll ups of the
data for the reports and figures. These manipulations are described in this section of the report.

Each record in the database represents one waste stream as defined by a unique waste stream
ID (WIPP_ID). In the case where the WTWRBIR waste stream is the same as a waste stream
reported in phase 2 of the MWIR, the WIPP_ID is the same as the MWIR ID (UNIQUE_WS).
Some streams, primarily non mixed and a few mixed waste streams, were not reported in the
MWIR. In these cases, if the site did not assign a proper ID, a WIPP_ID was assigned by the
WTWBIR team. '

The reports and tabies produced for the WTWBIR are produced from different data sorts based
on the WTWBIR-ID, Site_Name, Handling and Final_Waste_Formn fields. The Site_Name refers
to the sites as defined in the field WS_SITE. The Site_Name specifies the site which reported
and is typically storing the waste. The generator site may differ from the storage site. The
Handling field defines whether the waste is categorized as CH or RH waste. The
Final_Waste_Form defines a general grouping based on the physical and chemical properties in
the waste stream. These are broader waste matrix code groupings (WMCG) (Table 1-2) based
generally on the MWIR treatability groups which are described in the MWIR form instructions.
tn Revision 0 of the WTWBIR, these Final_Waste_Forms were referred to as Matrix_Names.

The voiumes are rolled up from the cumulative stored volumes and projected volumes provided
by the sites. The stored volumes are based on the cumulative end of 1893 volumes in the
database. Some sites provided stored volumes for 1992 and projected volumes for 1993 while
other sites provided stored volumes for 1993. In order to be consistent, the stored volumes for
sites that based their stored volumes on 1982 were calculated by adding the 1992 volume to the
1993 projected volume. Projected volumes were caiculated by adding the volumes for 1994
through 2022, ‘

In Table 3-5, a column was calculated to match the maximum design capacity of WIPP for CH
waste. This was done by increasing all the Final_Waste_Form projected volumes proportionately,
except Unknown, so that the total CH volume would equal the maximum WiPP capacity.
Additional waste volume was calculated for each waste stream proportionate to the projected
volumes for each stream such that the sum of the scaled volumes for contact handied waste
equaled 175,600 cubic meters. Enough waste is already identified to fill the WIPP to capacity for
remote handled waste.

/24f
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The other fields used to develop roll ups for the tables in the reports are the waste material
parameters. The sites were asked to estimate an average, minimum and maximum concentration
of materials in each waste stream. For example, weights of metals such as brass, copper,
tantalum and materials simply described as metals were rolied up under the field OM_xxx (where
XXx is min, max, or avg) which stands for "Other Metals" (see. the data dictionary; Table 7-1).
Note that because some matenials are described only as metals, aluminum and iron can be in the
OM_xxx field as well as in the 1B_xxx or AB_xxx fields.

Two categories of sludges and solidified materials are represented by fields. These are solidified
inorganic solids (SIM_xxx) and solidified organic solids (SOM_xxx). The particular category into
which a sludge or solidified material is placed is determined by the overall matrix of the resulting
material after any solidification or stabilization steps. For example, a small amount of organic
liquids/sludges solidified in cement would be piaced in the solidified inorganics category and a
drum of organic based resin beads salidified would be placed in the solidified organics category.

The rest of the fields are reasonably self explanatory, but additional discussion on Cel_xx,
Rub_xxx, and Plas_xxx, may be helpful. Cel_xxx includes all cellulose base materials and will
typically include paper, cloth, wood, kimwipes and other materials derived from plant based
materials. It is assumed that cloth is plant derived material such as cotton and not plastic based
such as rayon or nylon. Rub_xox consists of rubber based materials. Included in this catego
are Hypalon®, neoprene, and surgeons gloves. Plas_xxx represents plastics such as Lucite®,
polyethylene, Tyvek®, teflon and polyvinyl chloride. Plastic bags are used extensively in
packaging the waste and would be included in this category. The plastic drum or container liners
were not included in this category and were requested separately.

The parameter information is manipulated so that the waste material parameters can be added
up and averaged at WIPP, site and Final Waste Form ievels. Waste streams for which no waste
parameters are provided or for which average, minimum and maximum parameters are not all
provided cannot be rationally averaged and summed. Therefore, in order to calculate averaged
parameters from the waste stream data provided, certain manipulations on the data are
necessary. These manipulations are summarized below. If the parameters for a particular waste
material were incomplete, the following assumptions were used to adjust the data so that rational
averages and sums could be accomplished:

* if no minimum was provided, but a maximum was provided, the minimum was assumed to
be zero.

* I a maximum was provided, but no average, the average was assumed to be one half the
sum of the maximum and minimum.

» If an average was provided but no minimum or maximum, the average was assigned to the
minimum and maximum.

+ If only a minimum was provided, the minimum was assigned to both the maximum and the
average.

For those waste streams that did not have any waste parameter information provided, but which
could be assigned to a final waste form, an average set of parameters was calculated and used.
This average set of parameters was calculated by volume averaging the parameters provided for
other waste streams with the same final waste form.
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The data that is printed out on all the tables in the report is based on these calculations and
assumptions. The individual stream data printed out in Appendix A is the original unmanipulated
data submitted by the generator/storage sites or agreed to by the sites through discussions and
guestions with the WTWBIR team.

The roll ups of these material parameters for tables in the report by Final_Waste_Form or by site
were performed using a volume weighted averaging procedure . The averages for the material
parameters for a Final_Waste_Forms (FWF) are calculated as follows:

; (Volume in Stream;)
Average Density of = Density of Parameter; X : +eee

FWF parameter; (Total Volume in FWF)

where i is an index representing individual waste streams of the same FWF.

The minimum density is chosen as the smallest minimum density of a particular material
parameter in the WTWBIR streams in a particular Final_Waste_Form. The maximum density is
chosen in a similar manner except that the largest maximum density was chosen. Note that the
maximum and minimum densities apply to individual containers and cannot be used to directly
calculate a maximum and minimum density of particular material parameters for the entire WIPP
inventory. Also note, that it is possible, that the maximum density may not be a true maximum
but a maximum average density, if a site provided only averages and no maximums and these
averages are higher than other sites’ maximums.

The amount of and type of materials in the containers and liners was requested separately in the
waste stream profiles. Many of the sites did not provide data for final form WiPP approved
containers. Some sites provided current containers, some did not pravide containers and some
provided final form containers. In order to add up packaging materials for the waste as it would
amve at WIPP, standard container configurations were assumed for waste from all sites.

if the site provided final form containers, the final form containers (drums, SWBs, or RH
Canisters} were used, but standard liners were assumed. This was done because many sites did
not provide liner information and assuming standard liners will generally maximize the amount of
liner materiat.

For CH waste containers, the following assumptions were used:
* Ii the type of container was unclear, it was assumed to be drums. (This was rare.)

* If drums were reported they are assumed to be WIPP approved drums with rigid liners.
Many sites have a mixture of liner types in a stream or are unsure of liners.

* If waste was reported in containers larger than drums, then the waste was divided into
(Standard Waste Boxes) SWBs with standard plastic bag liners; using the standard internal
volume for SWBs and the reported waste stream volumes to determine the number of
SWBs.

» If the waste was reported in a liquid or sludge form (i.e. tanks), it was assumed to be placed
in drums with rigid liners. No treatment volume expansion was inciuded unless provided by
the site.
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For RH waste, the foliowing assumptions were used:

» If the waste was reported in drums, the drums were assumed to be overpacked in RH
canisters at 3 drums per canister.

* If the waste was not reported to be in drums, the waste was assumed to be direct loaded
into RH canisters; using the standard intemal volume for RH canisters and the reported
waste stream volumes to determine the number of RH canisters.

Packaging material weights used in the WTWBIR report are shown in the table below:

Table 7-1. Table of Materials for CH and RH Waste Containers
(Weights in kg per container, Volume in m® per container)

CH Waste
Container 1
Characteristic Drum sSwB SWB Overpack
Steel Weight 27.3 2909 400.1 (include. 4 drums
Liner Type Rigid Drum Liner | Bag Rigid Drum Liners and Bag
Liner Material 90 mil HDPE Plastic | 90 mil HDPE and Plastic
Liner Weight 7.7 2.2 33
Volume (Capacitg) 0.208 1.89 1.89
Payiocad Volume 0.208 1.89 0.832 (4 drums)
RH Waste
Container Characteristics_J RH Canister RH Canister Overpack®
Steel Weight 387.3 469.2 (3 drums)
Lead Weight 413.6 413.6
Steel Plug Weight 1909.1 1908.1
Liner Type None Rigid Liner in Drums
Liner Material N/A 90 mil HDPE
Liner Weight N/A 231
Volume (Capacity) 0.89 0.89
Payload Volume 0.89 0.624 (3 drums)

1 Four drums overpacked in an SWB
2 Payload volume is the actual volume of waste which can be placed in the container.
Three drums overpacked in an RH Canister

The tables and reports for the WTWBIR were produced using the facilities provided by the
Microsoft Access Vs 2.0 database system. These tables and reports consist primarily of various
sorts based on waste streams, final waste forms, sites, etc. and surmmations of volumes and
material parameter weights.
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Table 7-2. WTWBID Data Dictionary

Field/Table Name

Notes

Description

Table: Container_Data
WIPP_ID

Key Field Index
Relating from
Page_1 data table

The unique waste stream identification number as
assigned by the WTWBIR Team

MWIR_ID The unique waste stream identification number as listed in
the Mixed Waste Inventory Report
Cont Key Field to relate Container (SWB, Stnd Drum, or RH Canister)
1o Nuclides data
table
Counter Access 2.0-generated record identifier
MWIR_Cont The type of container as listed in the MWIR
Type/Size type and/or size of container
Param Parameter Information Reported?
RAD Yes - Isotopes listed: No - None Listed; Quan -

Concentrations listed

Container Material

Material of which the waste container is made

Ext_Volume

cubic meters per container

Liner_type

Nomenclature identifying the type and size of liner,

Liner_material

composition of liner

Nbr_Stored

number of this type of container stored.

Nbr_Projected

Total number of this container for this waste stream
projected through the life of the WIPP

I1B_avg Iron-based constituents, Average, in kg/m3
IB_min Iron-based constituents, Minimum, in kg/m3
IB_max Iron-based constituents, Maximum, in kg/m3
AB_avg Aluminum-based constituents, Average, in kg/m3
AB_min Aluminum-based constituents, Minimum, in kg/m3
AB_max Aluminum-based constituents, Maximum, in kg/m3
OM_avg Other metals constituents, Average, in kg/m3
OM_min Other metals constituents, Minimum, in kg/ma
OM_max Other metals constituents, Maximum, in kg/m3
Ol_avg Other inorganics constituents, Average, in kg/m3
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Tabie 7-2. WTWBID Data Dictionary (continued)

Field/Table Name

Notes

Description

OI_Min Other inorganics constituents, Minimum, in kg/m3

Ol_max Other inorganics constituents, Maximum, in kg/m3

Cel_avg Cellulosics constituents, Average, in kg/m3

Cel_min Cellulosics constituents, Minimum, in kg/m3

Cel_max Cellulosics constituents, Maximum, in kg/m3

Rub_avg Rubber constituents, Average, in kg/m3

Rub_min Rubber constituents, Minimum, in kg/m3

Rub_max Rubber constituents, Maxirmum, in kg/m3

Plas_avg Piastic constituents, Average, in kg/m3

Plas_min Plastic constituents, Minimum, in kg/m3

Plas_max Plastic constituents, Maximum, in kg/m3

SIM_avg Solidified inorganic Materiais constituents, Average, in
kg/m3

SEM-min Solidified inorganic Materials constituents, Minimum, in
kg/m3

SIM_max Solidified Inorganic Materials constituents, Maximum, in
kg/m3

SOM_avg Solidified Organic Materials constituents, Average, in
kg/m3

SOM_min Solidifiad Organic Materials constituents, Minimum, in
kg/m3

SOM_max Soliditied Organic Materials constituents, Maximum, in
kg/m3

SL_avg Soils, Average, kg/m3

SL_min Soils, Minimum, kg/m3

SL_max Soils, Maximum, kg/m3

PM_Stes] Packaging materials, steel, kg/m3

PM_Plastic Packaging materials, plastic, kg/m3

End_of_g2 Volume of this wasta stream as of the end of 1592

Projected_end_of_92

Projected volume of this waste stream as of the end of
1892

FF_End_ot_82

The Volume of this waste stream on hand at end of 1932
in it’s estimated final waste form to ship to the WIPP

FF_Projected_end_of _92

Not used.

End_of_83

The cumulative waste volume at the end of the year.
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Table 7-2. WTWBID Data Dictionary (continued)

Field/Tabie Name Notes Description

FF_End_of_93 The cumulative waste volume of the waste on hand at
end of year in its estimated final form for shipment to the
WIPP.

End_of_94 The new waste volume at the end of the vear; the
increment added during the year

FF_End_of_g4 The new waste volume of the waste on hand at end of
year in its estimated final form for shipment to the WiPP,
the increment added during the year

End_of g5 The new waste volume at the end of the year; the
incremend added during the year

FF_End_of_95 The new waste volume of the waste on hand at end of
year in its estimated final form for shipment 10 the WIPP,
the increment added during the year

End_of_96 The waste volume at the end of the year; the increment
added during the year

FF_End_of_96 The new waste volume of the waste on hand at end of
year in its estimated final form for shipment to the WIPP,
the increment added during the year

End_of_g7 The waste volume at the end of the year; the increment
added during the year :

FF_End_of_97 The new waste volume of the waste on hand at end of
year in its estimated final form for shipment to the WIPP,
the increment added during the year

88-2002 The waste volume added per year during the period.

FF_98-2002 - The waste volume added per year during the period in its
estimated final form for shipment to the WIPP.

03-2022 The waste volume added per year duting the period.

FF_03-2022 The waste volume added per year during the period in its
estimated final form for shipment 1o the WIPP,

Comments Miscellaneous comments applicable 10 page 2 of the data
form

Container_- Footnotes applicable to a specific container type in a

Footnotes waste stream.

Table: Page_1 Name of site, text spelied out as specified in 2 look-up

Site_Name table {ANL-E, Hanford, INEL, AMES, etc.).

MWIR_ID Unigque Waste Stream Number derived from the Mixed
Waste Inventory Report.

WIPP_ID Key field to relate WIPP specific identification number assigned by WTWBIR

1o container_data
and EPACodes
data tables

Team.
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Table 7-2. WTWBID Data Dictionary (continued)

FieldTable Name HNotes Description

LOCAL_ID : Locally assigned ID number for the waste stream

Gen_Site The name of the site that generated the wésle. regardless
of the actual storage site.

Waste_Type MTHRU or TRU

Handiing CH or RH

Stream_Name Abbreviation Description/Name of the Stream

Stream_description Memo field to describe the type of stream

MWIR_matrix_code ‘ Matrix Code, from MWIR if applicable and relevant

Assigned_matrix_code Matrix Code assigned by WTWBIR analysts... to be left
blank by sites

Final_Waste_Form This is the code of the tinal lo WIPP) form of the waste
stream

Matrix_Description Description and comments for the waste matrix in its final

form for the WIPP

TRUCON Assigned TRUCON Code

NoMigrationAssign Code assigned for purposes of the WIFP No Migration
Variance Petition,

IDC_from_Site_- IDC supplied by Site for this stream.

Final_Form

IDC_Assigned_Final_ . Equivalent IDC assigned by WTWBIR analysts based on

Form their judgement

Waste_Ownership Defense, non-defense, commercial, or unknown

Waste_mixed_type Mixed, non-mixed, suspect mixed, or unknown

Waste_source R&D, Operational, Residues, ER and D&D, ER, D&D, or
Unknown
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Table 7-2. WTWBID Data Dictionary (continued)

FieldTable Name Notes Description
TSCA_data : Asbestos, PCBs, Asbestos & PCBs, Other (desctibe in
cormment), No, N/A, or Unknown '
Storage_data Retrievably stored, Buried, Building Storags, or Bermed
Storage
Page 1_Footnotes Footnotes applicable to the whole waste stream.
Table: epacodes Unique waste strearn identifier number,
UNIQUE_WS Key Field, related
to Page_1,
WIPP_ID
EPA_CODE EPA code associated with a specific waste stream.
Table: Nuclides Rslation to Container data counter, lock the record 1o a
Cont_Counter Key Field related 1o | specific containar/streamn record in Container_Data.
Container_Data,
Counter
Nuclide Nuclide designation in form Element Abbraviation, Atomic
Waeight, and excitation indicator if applicable (Ba137M).
Activity Scientific notation of activity in Pu239 equivalents in
Curies/m3,

7.3 DATABASE OPERATING INSTRUCTIONS

The WIPP Transuranic (TRU) Waste Baseline Inventory Report (WTWBIR), Revision 1, database
is a Microsoit Access 2.0 database. It requires the user to possess a copy of Access 2.0 and be
running under the Windows 3.1 operating system. Access, unlike most other databases, provides
a single structure that contains objects such as queries, reports, program segments, macros,
indexes, relations, and multiple data tables. This means there is only one file to work with, one
with the suffix, .MDB. A second file normally accompanies the database file, one with the suffix
.LDB and having the same name. It is not normally used except for certain file maintenance
operations.

Two databases are provided as part of the compressed file on the distribution disk. The first
database is WTWBIR_1, which contains the original data by waste streams from all
generator/storage sites. This is the database used to print out the individual stream data in
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Appendix A. The second database is called REPORTS. This is the database used to produce
the other tables and figures in Volume 1 and Appendix B of the report. The databases are
separate because the roli ups of data require some changes to the data to produce rational
numbers in the tables and figures. These changes were described in section 7.2,

INSTALLATION: The two databases are compressed into a file on the distribution disk called
WTWBIR.EXE. Approximately 6 megabytes of hard disc space should be available to install the
database. To instail the WTWBIR Rev. 1 database, copy WTWBIR.EXE to a convenient directory
on your hard disk, go to the directory containing WTWBIR.EXE, type WTWBIR and press the
enter key. The database should be expanded into the directory. The directory should now
contain WTWBIR.EXE, WTWBIR1.MDB, WTWBIR1.LDB, WTWBIR.HLP, REPORTS.MDB, and
REPORTS.LDB. WTWBIR.HLP contains the data field descniptions. This procedure can be
performed either in DOS, a DOS prompt in Windows or from File Manager in Windows. Enter
Windows and start Access, and open the WTWBIR_1 or REPORTS database. See the Access
User's Manual in case of difficulty.

WTWBIR_1 INSTRUCTIONS: The WTWBIR Rev. 1 database has a built-in program (a macro
called “autoexec") which takes control immediately upon opening the database file. It brings up
a screen from which the user can view, edit, and locate various waste streams using the normal

. Access 2.0 tool bar features. in addition, a large printer icon button appear midway down the
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left side of the screen. This button affords the user the opportunity of printing the waste stream
being viewed, waste streams for a specific site, or waste streams for all sites in the database.
Scroll bars are provided to scroll between waste streams at the bottom left of the screen. For a
given waste stream, the gray section contains waste container data for the various containers
used to store this stream, and a scroll bar is provided in the bottom left to scroll among the types
of containers for that waste stream. For a given type of container, the typical nuclides for that
type of container are listed in a white area inset into the gray and a scroll bar provided.

Mirroring the contraction of the view screen, the WTWBIR data table set consists of the main
table, Page_1, which contains site and stream data applicable to all container types used for the
stream. Using the waste stream identification code (WIPP_ID) as a key, container-specific data
in the Container_Data data table is related to the Page_1 table. Where radionuclides exist in a
waste stream, they are fisted in the Nuclides table and related to the Container_Data using record
counters. For mixed streams, another data table, EPACodes, is related from Page_1's MWIR_ID
field to EPACodes’ UNIQUE_WS field. This structure affords a considerable savings in database
size and is implemented in Access in such a way that they effectively function as one large,
compact tabie.

Descriptions of the data fields can be viewed by opening the desired data table in Access's
Table Mode, Design View. If the WTWBIR_1.HLP file was copied info the directory occupied by
the WTWBIR database files, limited descniptions of the data fields in the WTWBIR database are
available when you place the cursor in a data box and then press the F1 function key.

Reports Instructions:

Open the database REPORTS.MDB. An “autoexec” macro executes when the database opens.
This macro presents a form, titled “Figure and Table Viewer", listing the reports available for
viewing.



~ CAO-34-1005, Revision 1
February 1995

The reports and tables available for review are listed with a number on the left side. There
should be eleven entries. if all entries cannot be seen, the scroliing arrows on the right side of
the form can be used to scroll the entries. On the bottom of the form is a series of buttons
numbered 1 to 11. Each form can be viewed (in report preview mode) by clicking on the
command button with the same number as the number to the left of the list of figures and tables.

When the table appears on screen, the size of the window for viewing the table can be adjusted
by clicking on the upper right corner up or down arrow in the report window. The report preview
window also permits moving between pages of multi-page sets of figures and tables by using the
arrows on the lower left comer,

The tabie or figure can be printed from the report preview window. The tales and figures were
originally printed from and formatted for a Laserjet Ill. When printing the tables and figures,
make sure the margins are set so that the entire table or figure is contained on one page, other
wise blank pages may be printed.

The first 8 tables and figures are the same as the tables and figures printed in volume 1 and
Appendix B of this report. The figure and table numbers listed are the same as the figure and
table numbers in the report. Figures number 9 and 10 show the average material parameters by
. site for contact handled and remote handied waste. These figures were not used in the report.
The last table shows the estimated WiPP packaging material parameters. These numbers are
also presented on Tables 5-1 and 5-2 in this viewer and in Volume 1 of the report.

7.4 WTWBID QUALITY CONTROL

To ensure that proper controls and documentation were in place during development and
popuiation of the WTWBID, several quality control activities were implemented by the WTWBIR
Team. Project quality control objectives were to:

* Define a method for receiving, tracking, reviewing, updating, and documenting data received
from the waste generator/storage sites.

Identify and document the contents of each project baseline.

Establish and implement a process for releasing and maintaining the WTWBID.

Create a master library for WTWBID software and documentation.

Ensure that WTWBID-generated reports and database copies are produced from released
database revisions.

The activities performed to meet these objectives are described in the Waste Isolation Pilot Plant
Baseline Inventory Report Database Management Procedure (DOE, 1995). The procedure
identifies the responsible individuals and required actions for developing, populating, and
maintaining the WTWBID, and for managing the data used to produce the WTWBIR and other
summary documents. -
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8. GLOSSARY

40 CFR Part 191, Protection of Environment. EPA: Environmental Radiation Protection
Standards for Management and Disposal of Spent Nuclear Fuel, High-Level and TRU
Radioactive Wastes — The EPA’s environmental standards for the storage (Subpant A) and
disposal (Subpart B) of spent nuclear fuel, and high-level and TRU radioactive wastes. This is
the primary post-closure standard that applies to WIPP. It limits annual radiation doses to the
public from waste management storage and disposal facilities.

40 CFR Part 268, Protection of Environment. EPA: Land Disposal Restrictions — Restricts
the land disposal of all hazardous wastes and specifies strict treatment standards that must be
met before these wastes can be land-disposed.

Americium (Am) — A TRU radionuciide having an atomic number of 95, containing 95 electrons
and 95 protons. Am-241 {half-life 432.7 y) results from the decay of Pu-241 (half-life 14.4 y).
Waste initially rich in Pu-241 will therefore “grow” in Am-241 for several decades as the Pu
decays. Am-241 exists in finite amounts in TRU waste at some DOE sites.

Anticipated Inventory — The sum of the stored and projected inventories, as defined in this

- document.

Buried Waste — TRU waste buried in shallow trenches prior to the 1970 Atomic Energy
Commission paolicy that required TRU waste to be retrievably stored.

Californium (Cf) — A TRU element having an atomic number 98 {the number of protons in the
nucleus). An alpha emitter (half-life 2.64 y), Cf-252 also spontaneously fissions, thus making it
desirable as a neutron source. Cf-252 is created by neutron bombardment of Cm-244 targets.
OR is the only production agency for Cf. As a result, the OR inventory is the only TRU waste
inventory showing finite quantities of this element.

Code of Federal Regulations (CFR) - (1) A codification of the general and permanent rules
published in the Federal Register by the depariment and agencies of the federal government.
The CFR is divided into 50 titles that represent broad areas subject to federal regulation. It is
issued quarterly and revised annually. (2) All federal regulations in force are published annually
in codified form in the CFR.

Contact-Handied (CH) TRU Waste ~ Packaged TRU wastes with an extemal surface dose rate
of 200 mrem or less per hour.

Curie - A guantitative measure of radioactivity equal to 3.7 x 10'° disintegrations per second.

Curium (Cm) — A TRU element having an atomic number of 96 {the number of protons in the
nucieus). An alpha emitter (half-life 18.1y), Cm-244 is used for neutron bombardment of targets
for the production of Cf-252 at OR. In spite of its half-life being less than 20 years, OR considers
and handles Cm-244 as a TRU nuclide. Some TRU waste at both OR and SR contains Cm-244.
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Decontamination and Decommissioning (D&D) — The process through which DOE facilities
which are no longer operational are cléared of contamination and removed from service. In
particular, a reference to D&D waste is a reference to the waste materials that are generated
during D&D activities.

Defense Waste - (1) Radioactive waste from any activity performed in whole or in part in support
of DOE atomic energy defense activities; excludes waste under purview of the Nuclear Regulatory
Commission or generated by the commercial nuclear power industry. (2) Nuclear waste derved
mostly from the manufacture of nuclear weapons, weapons-related research programs, the
operation of naval reactors, and the decontamination of production facilities.

Department of Energy Site — A DOE-owned or -controlled tract used for DOE operations. Either
a tract owned by DOE or a tract leased or otherwise made available to the federal govemment
under terms that afford to DOE rights of access and control substantially equal to those that DOE
would possess if it were the holder of the fee {or pertinent interest therein) as agent of and on
behalf of the government. One or more DOE operations/program activities are carried out within
the boundaries of the described tract.

Design Capacity — The planned waste capacity of the Waste Isolation Pilot Plant.

Disposal — Emplacement of waste in a manner that assures isolation from the biosphere for the
foreseeable future with no intent of retrieval and that requires deliberate action to regain access
to the waste. For example, disposal of wastes in a mined geologic repository occurs when all of
the shafts to the repository area are backfilied and sealed.

Disposal Inventory — The total inventory defined for WIPP emplacement (after scaling) to be
used for SPM and PA calculations.

Environmental Restoration (ER) - Those activities associated with the remediation of sites
contaminated with hazardous and/or radioactive materals. In particular, a reference to
remediation activities conducted under the auspices of the DOE Office of Environmental
Restoration and Waste Management, Office of Environmental Restoration, EM-40.

Federal Facility Compliance Act (FFCAct) — Public law 102-386, 1992.
Gas Production — Three gas generation processes are expected to be a factor in the

degradation of TRU wastes in the WIPP repository. The generation of gaseous species is
expected to occur through chemical (i.e., corrosion), microbial, and radiolytic processes.

Generator/Storage Sites — See Waste Generator/Storage Sites.

Hazardous Waste — Those wastes that are designated hazardous by EPA (or state) reguiations
through the RCRA.

Integrated Data Base (IDB) — The latest version of the IDB, the Integrated Data Base for [cyYj

U.S. Spent Fuel and Radioactive Waste inventories, Projections, and Characteristics (DOE,
1994b)
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Mixed TRU Waste — TRU waste that contains both radioactive and hazardous components as
defined by the Atomic Energy Act and the RCRA as codified in 40 CFR Parts 263, 265, 268, and
270 (EPA, 1980a; 1980b; 1986; and 1983).

Mixed Waste Inventory Report (MWIR) — The latest release of information from the MWIR
database that supports requirements under the FFCA of 1992 (Public Law 102-386). The latest
version of the MWIR documentation/files is Distribute of Phase 1! Mixed Waste Inventory Report
Data, dated May 17, 1994 (DOE, 1994a). This information replaces the Phase | MWIR release
(DOE, 1994c).

Newly Generated Wastes — See Projected Inventory.

No-Migration Variance Petition (NMVP) — Section 3004 of RCRA aliows EPA fo grant a
variance from the land disposal restrictions when a determination can be made that, to a
reasonable degree of certainty, there will be no migration of hazardous constituents from the
disposal unit for as long as the waste remains hazardous. Specific requirements for making this
demonstration are found in 40 CFR 268.6, and EPA has published a draft guidance document
to assist petitioners in preparing a variance request.

. Non-Mixed TRU Waste — Transuranic waste that does not contain hazardous constituents or
exhibit hazardous characteristics, as identified in 40 CFR 261, Subparts C and D.

Performance Assessment (PA) - (1) A systematic analysis of the potential risks posed by waste
management systems to the public and environment and a comparison of those risks to
established performance objectives. (2) An analysis that (a) identifies the processes and events
that might affect the disposal system, (b) examines the effects of these processes and events on
the performance of the disposal system, and (c) estimates the cumulative releases of
radionuclides, considering the associated uncertainties, caused by all significant processes and
events. These estimates shall be incorporated into an overall probability distribution of cumulative
release to the extent practicable. (3) A term used to denote all activities {qualitative and
quantitative) carried out to (a) determine the long-term ability of a site/facility to efiectively isolate
the waste and ensure the long-term health and safety of the public and (b} provide the basis for
demonstrating reguiatory compliance.

Plutonium (Pu) - A radionuclide having an atomic number of 94. Py isotopes exist in some TRU
waste at all the major DOE storage facilities. The significant isotopes that may exist in
measurable quantities at these faciiities are Pu-238 through Pu-242. Each isotope is an alpha
emitter; the respective half-lives in years are: 238=87.7, 239=24,000, 240=6,563, 241=14.4,
242=376,000. Because of its high activity, Pu-238 can contribute significantly to the thermal
loading on some TRU waste. Pu-241 decays, primarily by beta emission, to Am-241.

Process Knowledge - A qualitative evaluation of the contents of a waste container through the
study of existing records of production history of the waste.

Projected inventory — That part of the inventory that has not been generated but is estimated
to be generated at some time in the future by the TRU waste generator/