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The information in this report summarizes the U.S. Department of Energy's (DOE) transuranic 
(TAU) 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 TAU 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 TAU waste generator/storage sites. Data 
changes resulting from the site reviews were contained in Revision 1 of the WTWBIR. 

This document, Revision 2 of the Transuranic Waste Baseline Inventory Report (TWBI R) reports 
all DOE TAU waste, WIPP and non-WIPP TAU wastes, that have been identified by DOE TAU 
waste generator/storage sites. The primary differences between Revision 1 and Revision 2 are 
as follows: 

• The name of the document has changed from WTWBIR to TWBIR to reflect the inclusion 
of all DOE TAU waste. 

• Revision 1 was primarily developed to support Sandia National Laboratories, New Mexico 
(SNUNM) performance assessment (PA) of the WIPP. Revision 2 TWBIR questionnaire 
continues to support the SNUNM PA analyses and also supports additional WIPP program 
(e.g., WIPP Land Withdrawal Act requirements, WIPP transportation studies, the RCRA Part 
B Permit Application, WIPP No-Migration Variance Petition for Operations Period, and the 
Supplemental Environmental Impact Statement for Disposal Phase). 

• Revision 2 incorporates a change in the plutonium residue proc-essing assumptions at the 
Rocky Flats Environmental Technology Site (RFETS). In Revision 1, the RFETS TAU waste 
and radionuclide inventory projections reflected the plan to process the plutonium residues 
for actinide separation. In Revision 2, at the WIPP level, the RFETS TAU waste and 
radionuclide inventory projections reflect the plan to repackage/process the plutonium 
residues to meet WIPP Waste Acceptance Criteria, and safe storage requirements. This 
results in an increase to the WIPP waste inventory of approximately 1 ,320 cubic meters and 
an increase to the WIPP radionuclide inventory of approximately 1.35 million curies in the 
RFETS submittal. 

• Revision 1 reported Hanford Site's submittal as approximately 46,000 cubic meters projected 
RH-TRU, of which 43,000 cubic meters were called "suspect" RH-TRU due to insufficient 
information from the Hanford Site. Reevaluation of the 46,000 m3 of projected RH-TRU by 
Hanford personnel has resulted in a decrease of reported projected RH-TAU to 
approximately 21,500 m3 for Revision 2 of the TWBIR. Additional evaluations of the 
reported Hanford Site RH-TRU waste volumes is ongoing and the results will be reported 
in future revisions of the TWBIR. 

• Revision 2 defines waste streams to a more detailed level than Revision 1 of the WTWBIR. 
Savannah River Site (SRS), Idaho National Engineering Laboratory (INEL), Hanford Site, 
and RFETS divided their waste streams to the Local Identification level which will provide 
the detail desired to support the additional programs requesting DOE TAU waste inventory 
information. This resulted in an increase in the number of waste streams from 360 t 
approximately 970. 
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The Transuranic Waste Baseline Inventory Report (TWBIR) establishes a methodology for 
grouping wastes of similar physical and chemical properties, from across the U.S. Department 
of Energy (DOE) transuranic (TAU) 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 TAU waste inventories of the DOE defense sites. 

The purpose of Revisions 0 and 1 of this report was to provide data to be included in the SNUNM 
performance assessment (PA) processes. This revision of the document is also intended to 
support the WIPP Land Withdrawal Act requirement for providing the total DOE TAU waste 
inventory. Therefore, this document includes a chapter and an appendix that discusses the total 
DOE TAU waste inventory including non-defense, commercial, PCB contaminated, and buried 
(pre-1970) TAU wastes. 

The WIPP baseline inventory is estimated using waste streams identified by the DOE TAU waste 
generator/storage sites. Each waste stream is defined in a waste stream profile and has. been 
assigned to a Final Waste Form by the DOE TAU waste generator/storage sites. The sites 
provided and/or authorized all information in the Waste Stream Profiles. Waste stream profiles 
that have similar physical and chemical properties can be combined into the same Final Waste 
Form and is documented in a site-specific waste profile for each TAU waste generator/storage 
site. 

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

The WIPP anticipated (stored and projected) inventory of TAU waste is defined as the sum of 
retrievably stored waste plus currently projected TAU waste volumes. The anticipated inventory 
for CH-TAU waste is not sufficient to fill the maximum CH-TRU disposal inventory for WIPP 
(calculated to be 5,950,000 cubic feet or approximately 168,500 cubic meters). Scaling has been 
developed as a means for Sandia National Laboratories/New Mexico (SNUNM) to model the 
impacts of a full repository. Scaling has not been applied to the RH-TRU inventory since the sites 
have reported sufficient RH-TRU waste to fill the RH-TRU disposal inventory (250,000 cubic feet 
or approximately 7,080 cubic meters). Additionally, it is anticipated that the data on wastes to be 
generated in the future from environmental restoration (ER) and decontamination and 
decommissioning (D&D) activities at the sites will be available in the Baseline Environmental 
Management Report that is currently under preparation by the DOE. Because of the difficulty in 
estimating detailed characteristics of these future ER and D&D wastes on a waste stream basis 
(as is required by the TWBIR), it was possible for only three sites (Battelle Columbus 
Laboratories, Bettis Atomic Power Laboratories, and Hanford) to report ER and D&D projections 
for this document. 
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The TWBIR also estimates the WIPP disposal inventory in tenns of 12 waste material parameters 
and additional packaging materials that have been identified by Sandia National Laboratories/New 
Mexico, as necessary for PA. The 12 waste material parameteJS and additional packaging 
materials are waste constituents of TAU waste and are input parameters for one or more PA 
models or are required to adequately describe the waste form. These parameters may change 
as a result of PA efforts. 

The 12 waste material parameters and additional packaging materials are listed below: 

Waste Material Parameters 
- Iron-base metaValloys 

Aluminum-base metaValloys 
Other metaValloys 
Other inorganic materials 
Vitrified 
Cellulosics 
Rubber 
Plastics 
Solidified inorganic material 
Solidified organic material 
Cement (solidified) 
Soils 

Packaging Materials 
- Steel 
- Plastic 
- Lead 

The waste material parameters in the waste stream, site-specific and WIPP waste profiles are 
expressed on a weight/volume (kilograms per cubic meter) basis. However, the occurrence of 
more than one waste material parameter at the maximum value within a waste stream is highly 
unlikely. If required by PA calculations, the sampling statistics must be controlled so that several 
waste material parameters do not get sampled all at their maximum value (weight/volume), 
thereby exceeding the average weight/volume. This revision of the TWBIR provides diskettes that 
contain the TAU Waste Baseline Inventory Database (TWBID) in Microsoft Access in either a run
time only version (not requiring purchase of Access) or a full version (requiring Access). 

There are two types of distributions of the TWBIR, Revision 2 document. One will be presented 
in three volumes: Volume 1 contains the TWBID diskettes, the Preface; Executive Summary 
through Chapter 8; Volumes II and Ill contain Appendices A through P. This document 
presentation will be distributed to regulatory agencies, DOE and other top-level interfaces. A 
second distribution will be presented in one volume with the elimination of Volumes 2 and 3. For 
this second type of distribution the volume will contain the TWBID diskettes; the Preface; 
Executive Summary through Chapter 8; and Appendices A through N. lnfonnation for Appendices 
0 and P can be found on the diskettes. This document presentation will be distributed to all other 
users of the TWBIR. 

'Attached to this Executive Summary are several summary tables from the remainder of the 
TWBIR which are frequently requested by TWBIR users: 

• Table ES-1. WIPP CH-TRU Waste Material Parameter Disposal Inventory 
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• Table ES-2. WIPP RH·TRU Waste Material Parameter Disposal Inventory 

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

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

DOE/CA0-95-1121 
o-nber 1995 

• Table ES-5. WIPP Contact-Handled Mixed and Non-Mixed Disposal Inventory by Site (Final 
Waste Form) 

• Table ES-6. WIPP Remote-Handled Mixed and Non-Mixed Disposal Inventory by Site (Final 
Waste Form) 

• Table ES-7. Summary Radionuclide Inventory 
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Table ES-1 

WIPP CH-TRU Waste Material Parameter Disposal Inventory 

Waste Material Parameten (Kg/m3) Maximum Average Minimum 

Iron Bue Metal/Alloys 2.6E+03 1.7E+02 O.OE+OO 

Aluminum Bue Metal/ Alloys 8.0E+02 1.8E+01 O.OE+OO 

Other Metal/ Alloys 1.6E+03 6.7E+01 O.OE+OO 

Other Inorganic Materials 1.4E+03 3.1E+01 O.OE+OO 

Vitrified 2.5E+03 5.5E+01 O.OE+O<i 

Cellulnsics 9.6E+02 5.4E+01 O.OE+OO 

Rubber 6.3E+02 1.0E+01 O.OE+OO 

Plastics 8.9E+02 3.4E+01 O.OE+OO 

Solidified Inorganic Material 2.2E+03 5.4E+01 O.OE+OO 

Solidified Organic Material 1.4E+03 5.6E+OO O.OE+OO 

Cement (Solidified) 1.2E+03 5.0E+01 O.OE+OO 

Soils 1.6E+03 4.4E+01 O.OE+OO 

Container Materials - .Kg/m3 

Steel 139 

Plastic/ Liners 26 
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Table ES-2 

WIPP RH-TRU Waste Material Parameter Disposal Inventory 

Waste Material Parameters <Kg/mJ Maximum Average 

Iron Base Metal/Alloys 1.7E+03 1.0E+02 

Aluminum Base Metal/ Alloys 1.7E+02 7.1E+OO 

Otber Metal/ Alloys 9.1E+02 2.5E+02 

Otber Inorganic Materials 2.0E+03 6.4E+01 

Vitrified 2.5E+03 4.7E+OO 

Cellulosics 5.7E+02 1.7E+01 

Rubber 4.4E+02 3.3E+OO 

Plastics 6.2E+02 1.5E+01 

Solidified Inorganic Material 6.1E+02 2.2E+01 

Solidified Organic Material 8.1E+02 9.3E.C1 

Cement (Solidified) 5.8E+02 1.9E+01 

Soils 2.4E+01 1.0E+OO 

Container Materials - Kg/mJ 

Steel 446 

Plastic/Liners 3.1 

Lead 465 

Steel Plug 2145 

-

ES- 5 
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Minimum 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

.• 
"\ 
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Table ES-3 

WIPP CH-TRU Waste Anticipated Inventory By Site 
(Cubic Meters) 

Storage/Generator Site Stored Projected Anticipated 

Volumes Volumes Volumes 

Ames Laboratory - Iowa State Univ. O.OE+OO 4.2E~l 4.2E~l 

Argonne National Laboratory - East l.IE+Ol 1.3E+02 1.4E+02 

Argonne National Laboratory - West 6.5E+OO 7.4E+02 7.5E+02 

Bettis Atomic Power Laboratory O.OE+OO 1.2E+02 1.2E+02 

Energy Techi10logy Engineering Center 1.7E+OO O.OE+OO 1.7E+OO 

Hanford (Richland) Site 1.2E+04 3.3E+04 4.6E+04 

Idabo National Engineering Laboratory 2.9E+04 O.OE+OO 2.9E+04 

Lawrence Livermore National Laboratory 2.3E+02 7.1E+02 9.4E+02 

Los Alamos National Laboratory l.IE+04 7.4E+03 1.8E+04 

Mound Plant 2.7E+02 O.OE+OO 2.7E+02 

Nevada Test Site 6.2E+02 9.0E+OO 6.3E+02 

Oak Ridge National Laboratory 1.3E+03 2.6E+02 !.6E+03 

Paducah Gaseous Diffusion Plant O.OE+OO 1.9E+OO 1.9E+OO 

Pantex Plant 6.2E~I O.OE+OO 6.2E~l 

Rocky Flats Environmental Technology Site 7.1£+02 4.4£+03 5.1E+03 

Sandia National Laboratory - Albuquerque 6.7E+OO 7.5E+OO 1.4E+Ol 

Savannah River Site 2.9E+03 6.8E+03 9.6E+03 

Teledyne Brown Engineering 2.1E~l O.OE+OO 2.!E~i 

U.S. Army Material Command 2.5E+OO O.OE+OO 2.5E+OO 

University of Missouri Research Reactor 2.1E~! 8.3E~l i.OE+OO 

Total CH Volumes 5.8E+04 5.4E+04 1.1E+05 

~ 
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TableES4 

OOEICA0-95-1121 

December 1995 

WIPP RH-TRU Waste Anticipated Inventory By Site 
(Cubic Meters) 

Storage/Generator Site Stored Projected Anticipated 
Volumes Volumes Volumes 

Argonne National Laboratory - West 1.9E+Ol L3E+03 l.3E+03 

Battelle Columbus Laboratories 5.8E+02 O.OE+OO 5.8E+02 

Bettis Atomic Power Laboratory O.OE+OO 6.7E+OO 6.7E+OO 

Energy Technology Engineering Center 8.9E-Ol O.OE+OO 8.9E-Ol 

Hanford (Richland) Site 2.0E+02 2.2E+04 2.2E+04 

Idaho National Engineering Laboratory 2.2E+02 O.OE+OO 2.2E+02 

Los Alamos National Laboratory 9.4E+Ol 9.9E+Ol 1.9E+02 

Oak Ridge National Laboratory 2.5E+03 4.5E+02 2.9E+03 

Total RH Volumes 3.6E-HI3 2.3E-HI4 2.7E-HI4 

Total TRU Waste Volumes 6.2E-H14 7.7E-H14 1.4E-HIS 
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Table ES-5. WIPP Contact-Handled Mixed and Non-Mixed 
Disposal Inventory by Site (Final Waste Fonn) 

DOEICA0-95-1121 

December 1995 

Stored Volumes (m3) Projected Volumes (m3) 
Storage/Generalor Site 

Mixed Non-Mixed Mixed Non .Mixed 

Ames Laboratory - Iowa State Univ. O.OE+OO O.OE+OO 4.2E.01 O.OE+OO 

Argonne National laboratOIY- East 6.5E+OO S.OE+OO 1.3E+OO 1.3E+02 

Argonne National Laboratory - West 4.3E+OO 2.3E+OO 2.0E+OO 7.4E+02 

Bettis Atomic Power laboratOIY O.OE+OO O.OE+OO O.OE+OO 1.2E+02 

Energy Technology Engineering Center O.OE+OO 1.7E+OO O.OE+OO O.OE+OO 

Hanford (Richland) S~e 2.0E+02 1.2E+04 1.3E+04 2.0E+04 

Idaho National Engineering Laboratory 2.3E+04 5.3E+03 O.OE+OO O.OE+OO 

Lawrence livermore National Laboratory 8.3E+OO 2.2E+02 5.0E+01 6.6E+02 

Los Alamos National Laboratory 7.7E+03 3.3E+03 3.8E+03 3.6E+03 

MoUnd Plant 3.5E+OO 2.7E+02 O.OE+OO O.OE+OO 

Nevada Test S~e 6.1E+02 5.7E+OO 9.0E+OO O.OE+OO 

Oak Ridge National Laboratory 7.0E+02 6.1E+02 2.6E+02 O.OE+OO 

Paducah Gaseous Diffusion PLant O.OE+OO O.OE+OO 1.9E+OO O.OE+OO 

Pantex Plant O.OE+OO 6.2E.01 O.OE+OO O.OE+OO 

Rocky Flats Environmental Technology Site 4.4E+02 2.7E+02 3.3E+03 1.1E+03 

Sandia National Laboratory - Albuquerque O.OE+OO 6.7E+OO O.OE+OO 7.5E+OO 

Savannah River Site 1.5E+03 1.4E+03 2.9E+03 3.9E+03 

Teledyne BroWn Engineering O.OE+OO 2.1E.01 O.OE+OO O.OE+OO 

U.S. Army Material Command O.OE+OO 2.5E+OO O.OE+OO O.OE+OO 

University of Missouri Research Reactor 2.1E.01 O.OE+OO 8.3E.01 O.OE+OO 

Totals 3.4E+04 2.4E+04 2.4E+04 3.0E+04 
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Table ES-6_ WIPP Remote-Handled Mixed and Non-Mixed 
Disposal Inventory by Site (Final Waste Fonn) 

DOEICA0-95-1121 

December 1995 

Stored Volumes (m3) Projected Volumes (m3) 
Storage/Generator S~e 

Mixed Non--Mixed Mixed Non--Mixed 

Argonne National Laboratory- West 1.8E+OO 1.8E+01 3.5E+01 1.2E+03 

Battelle Columbus Laboratories O.OE+OO 5.8E+02 O.OE+OO O.OE+OO 

Bettis Atomic Power Laboratory O.OE+OO O.OE+OO O.OE+OO 6.7E+OO 

Energy Technology Engineering Center 8.9E-{)1 O.OE+OO O.OE+OO O.OE+OO 

Hanford (Richland) Sfte 2.7E+OO 2.0E+02 1.5E+04 6.3E+03 

Idaho National Engineering Laboratory 1.9E+02 2.6E+01 O.OE+OO O.OE+OO 

Los Alamos National Laboratory 1.7E+01 7.7E+01 3.4E+01 6.5E+01 

Oak Ridge National Laboratory 2.4E+03 8.5E+01 4.5E+02 O.OE+OO 

Totals 2.6E+03 9.9E+02 1.6E+04 7.6E+03 
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Nuclide . 

Am241 

Ba137m 

Cm244 

Co 58 

Cs137 

Pu23B 

Pu239 

Pu240 

Pu241 

Sr90 

Y90 

DOE/CA0-95-11 21 
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Table ES-7. Summary Radionuclide Inventory' 

CH-TRU Waste (Ci/m3
) RH-TRU Waste (Ci/m3

) 

2.60E+00 8.42E-01 

4.53E-02 2.89E+01 

4.72E-02 4.45E-02 

1.81E-18 1.47E+00 

4.78E-02 3.05E+01 

2.26E+01 2.05E-01 

4.64E+00 1.45E+00 

1.23E+00 7.16E-01 
. 

1.55E+01 2.00E+01 

4.07E-02 2.95E+01 

4.07E-02 2.95E + 01 

1 Summary shows the ten radionuclides with the highest concentration in curies per cubic 
meter of the waste. 
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CHAPTER 1 



1. INTRODUCTION 

1.1 BACKGROUND 

DOE/CA0-95--1121 
Decamber 1995 

Transuranic (TAU) 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 TAU isotopes greater than 1 00 nanocuries per gram of waste (DOE, 1988). 
TAU wastes are classified as either contact-handled (CH) waste or remote-handled (AH) waste, 
depending on the dose rate at the surface of the waste container. CH-TAU wastes are packaged 
TAU wastes with an external surface dose rate of 200 millirems (mrem) or less per hour, while 
AH-TAU wastes are packaged TAU wastes with an external surface dose rate exceeding 200 
mrem per hour. Unless otherwise indicated, for the purposes of this document, all references to 
TAU waste include TAU 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 [ACRA] as codified in Title 40 Code of Federal Regulations [CFR] Part 261.3 
[EPA, 1980]). 

The Waste Isolation Pilot Plant (WIPP) is a TRU waste management facility operated by the U.S. 
Department of Energy (DOE). The WIPP is currently identified as the permanent disposal site . •\ . 
for TRU wastes generated at various DOE sites after 1970 from defense activities of the United 
States including weapons production and research and development. 

The DOE is committed to demonstrating compliance with all applicable regulations prior to 
permanent disposal of TRU defense wastes in the WIPP repository. These regulations are the 
environmental standards for management and disposal of TRU defense wastes as mandated in 
40 CFR Part 191 (EPA, 1993) and Part 194 (EPA, 1995), and the RCRA regulations. Compliance 
demonstration through Sandia National Laboratory/New Mexico (SNUNM) performance 
assessment (PA) calculations will be based on the inventory of existing and currently projected 
waste streams compiled in this document, as reported by the DOE TRU waste generator/storage 
sites. The WIPP is scheduled to receive and dispose of TAU defense wastes from 8 major and 
additional minor DOE TAU waste generator/storage sites (see Figure 1-1 ). In addition to the sites 
identified in Figure 1-1, there are several small quantity sites that may have DOE TAU wastes 
in storage and/or projected. These sites are listed below: 

• Babcock & Wilcox- Parks Township; Vandergrift, PA 

• GE Vallecitas Nuclear Center. Pleasanton, CA 

• Massachusetts Institute of Technology; Boston, MA 

• National lnstitLJte of Standards and Technology; Gaithersburg, MD 

• Site A/Plot M; Argonne, IL 

• Special Process Research Unit; Schenectady, NY 

The TWBIR team contacted these sites and requested data on their TAU waste inventories. 
These sites were not able to respond to the TWBIR Revision 2 data call with sufficient information 
to be included in this revision of the TWBIA, but could be included in future revisions as more 
detailed data are submitted. 
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AE Argonne Naltonal Laboratory-East 
AL Ames Laboratory 
AM ARCO Medical Products Corrpany 
AW Argonne Nallonal Laboratory-West 
BC Ballelle Colurrbus laborat01y 
BL Babcock & Wlloox-lyncttlurg 
BT Bellis Atomic Power Laboratory 
ET Energy Technology Englneertng Center 
IN Idaho Nallonal Engineering Laboratory 
IT Inhalation Toxicology Research Institute 
KA Knolls Atomic Power Laboratory- Schenectady 
LA Los Alamos Naltonallaboratory 
LB Lawrence Berkeley Laboratory 
ll Lawrence Uvennore National laboratory 

*U\ 
+PX 

MC U.S. Arrrrt Mater1al Command 
MD Mound Plan! 
MU Untverslty of Mlssourt Research Reactor 
NT Nevada Test Site 
OA Oak Ridge National laboratory 
PA Paducah Gaseous OHiuskm Plant 
PX Pantex Plant 
AF Rocky Flats Environmental Technology Site 
AL Hanford (Richland) Site 
SA Sandia National Laborator1es1New Mexico 
SA Savannah River sne 
TB Teledyne Brown Englneertng 
WV West Yalley OemonslraiJon ProJect 

+ Indicates Small Quantity Site * Indicates Major Site 

Figure 1-1. U.S. Department of Energy Transuranic Waste Generator/Storage Sites. 
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Inhalation Toxicology Research Institute reports their waste stream profiles with Sandia National 
Laboratories/New Mexico submittals in Appendix P. Two Small Quantity Site, Babcock & Wilcox
Lynchburg and General Electric Vallecitas Nuclear Center, provided TRU waste volumes only. 
There is insufficient information provided to generate waste stream profiles for these wastes, so 
they are incorporated as "Possible Future Waste" for WIPP and are listed in Section 5.4. 

1.2 PURPOSE 

The purpose of the Transuranic Waste Baseline Inventory Report (TWBIR) is to document the 
total inventory of DOE TRU waste as defined by the DOE TAU waste generator/storage sites. 
This includes both the TRU waste that is planned to be disposed at the WIPP site and the TAU 
waste that will not be sent to WIPP. The WIPP portion of the TAU waste inventory will be used 
in the SNUNM 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. The total DOE TRU waste inventory will be used in 
the development of the DOE plan to define the disposal options for all WIPP and non-WIPP 
transuranic waste as required by the Land Withdrawal Act (LWA) (Public Law, 1992b). 

To accomplish this purpose, the TWBIA has been developed from the best available information 
and acceptable knowledge provided by the DOE TRU waste generator/storage sites. In support 
of PA, the TWBIR 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, 1995b) 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 (WMPs). The methodology for this grouping and 
combining is discussed in detail in Chapter 2, Waste Profile Methodology. The individual waste 
streams also are evaluated to estimate the occurrence and quantities of non-radioactive waste 
material parameters as defined in Appendix Band listed in Table 1-1 (e.g., cellulosics, plastics, 
iron-base metaValloys, etc.) that have been identified by SNUNM as being potentially important 
to the performance of the WIPP repository. The methodology, assumptions, and totals of these 
waste material parameters are described in Chapter 3, WIPP Disposal Inventory. 

The information/data presented in this report is derived from the Transuranic Waste Baseline 
Inventory Database (TWBID). The TWBID supports most programs at WIPP that require waste 
information and/or volumes. Examples of some of the programs that are supported by the TWBID 
are: Performance Assessment (PA), RCRA Part B Permit Application (DOE, 1995f), WIPP No
Migration Variance Petition for Operations Period (DOE, 1995c), and the Supplemental 
Environmental Impact Statement (SEIS)-11 for Disposal Phase (in development phase). In 
addition, the TWBID can support other projects and applications requiring waste information in 
formats different than that presented in the TWBIR. The TWBID structure and a data dictionary 
are included in Chapter 6 and Appendix L of this report. 

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 easily follow the process. The following sections provide 
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TABLE 1-1. TECHNICAL DATA NEEDS FOR PERFORMANCE ASSESSMENT 
WASTE MATERIAL PARAMETERS 

Input Variable in Current PA Input Variable Input 

Waste Material Models in PA Models Variable in 

Parameter Under Possible 
Gas Mechanical Future PA 

Generation Characteristics Develol!ment 
Models 

Iron-Base MetaVAIIoys YES YES YES YES 

Aluminum-Base YES YES (}f MetaVAIIoys 1 

Other MetaVAIIoys YES POSSill/~, 
Other Inorganic YES POSSI~: ····· Materials 

Vitritiecf! YES POSSIBLE POSSIBLE 

Cellulosics YES YES YES YES 

Rubber YES3 YES YES YES 

Plastics YES3 YES YES YES 

Solidified Inorganic YES YES YES 
Material 

Solidified Organic YES YES YES 
Material 

Cement (solidified)4•5 YES YES POSSIBLE 

Soils6 YES POSSIBLE POSSIBLE 

1 Future model for PA does not include aluminum. 
2 New waste material parameter corresponding to treatment, identified by some sites, to be used 

in the future. 
3 Only one-half of materials assumed to generate gas. 
4 Percentage of material to generate gas is unknown at the present time. 
5 Information on this waste material parameter is needed for non-PA scoping calculations for 

assessment of its importance. 
6 May impact colloids. 

definitions of terminology used throughout the TWBIR. These definitions are also summarized 
in Chapter 7, Glossary. A list of acronyms and abbreviations used are provided in the front of 
the document. 

1.3.1 Inventory Terminology 

Stored Inventory - The part of the TAU inventory currently in retrievable storage at the time of 
the last data call for inventory information is known as "stored inventory." For Revision 2, stored 
waste includes that waste in storage as of December 31, 1994, unless a different inventory date 
is indicated in the waste stream profiles (Appendices 0 and P). Retrievably stored waste includes 
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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, 1990a). 

As Generated Waste - The chemical and physical status of waste when it is generated. The 
"As-Generated" tenn applies to both stored and future generation waste. 

Projected Inventory- The 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 TAU waste generator/storage sites 
is known as "projected inventory." Because of the current uncertainty associated with 
environmental restoration (ER) and decontamination and decommissioning (D&D) waste inventory 
projections, the ER and D&D wastes are not included in the projected inventory, except for a few 
waste streams at some sites. For Revision 2, a projected inventory includes waste scheduled 
for generation from calendar year (CY) 1995 to 2022. "Newly generated waste" is sometimes 
used as a synonym for the projected inventory. 

Anticipated Inventory- For the TWBIR, this is the sum of the stored and projected inventories, 
calculated as: 

Stored 
Inventory + 

Projected 
Inventory = 

Anticipated 
Inventory 

Scaling - The process for adjusting, if needed, the projected inventory to the design limit 
(disposal inventory) of the WIPP repository is called ·scaling.• Chapter 3, describes the scaling 
process used for developing the TWBIR. 

Stored Inventory+ Projected Inventory (scaled as needed) = Disposal Inventory 

Disposal Inventory- The inventory volume defined for WIPP emplacement to be used for PA 
calculations is the "disposal inventory." The LWA defines the total amount of TRU waste allowed 
for disposal in the WIPP as 6,200,000 cubic feet (approximately 175,600 cubic meters) (Public 
Law, 1992b). The "Agreement for Consultation and Cooperation• (C&C Agreement) limits the RH
TRU inventory to 250,000 cubic feet (approximately 7,080 cubic meters) (DOE and State of New 
Mexico, 1981 ). Therefore by difference, the CH-TRU inventory will be limited to 5,950,000 cubic 
feet (approximately 168,500 cubic meters) if all of the RH-TRU allowance is filled. 

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 1992a), as a methodology to aid in categorizing 
mixed waste streams in the DOE system into a series of five-digit alphanumeric codes (e.g., 
S5400; Heterogeneous Debris) that represent different physical/chemical matrices (DOE, 1995b). 
The WMC is assigned by the TRU waste generator/storage sites for all mixed waste streams and 
some non-mixed waste streams. The TWBIR has adopted this system to remain consistent with 
common terminology used by the DOE waste generator/storage sites. 
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Final Waste Form - Final Waste Form of a waste stream consists of a series of WMCs that are 
grouped together, which for PA purposes have similar physical and chemical properties. The 
Final Waste Form applies to both stored and future generation waste. An example of combining 
three waste streams which either contain particulates or are cemented particulate waste is 
presented below: 

WMC S31 00 (inorganic process residues) 

WMC S311 0 (inorganic particulates) 
WMC S3150 (solidified process residues) 

] Sofidified lnorganics 

Because. of the restriction on particulate wastes in the TRU Waste Acceptance Criteria ( 
for the Waste Isolation Pilot Plant, Revision 4 (DOE, 1991 ), 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 Final Waste Form for this example is solidified inorganics. Table 1-2 presents all anticipated 
WMCs for TRU waste and indicates the Final Waste Form typically assigned to each WMC for 
the TWBIR. There are 11 Final Waste Forms used in this TWBIR. The last two rows in 
Table 1-2, excluded waste streams and unknown, group WMCs that will not be accepted at WIPP 
unless additional characterization and/or processing occurs to meet the WIPP WAC (DOE, 1991 ). 
Wastes that are categorized as "Excluded" or "Unknown" are listed in Section 5.4, Possible Future 
Waste. Some sites did not assign WMCs to non-mixed TAU streams; but they did assign Final 
Waste Forms based on the physical and chemical properties of the waste stream. 

1.3.3 Waste Profile Terminology 

Waste Stream Profile- This is a description of a CH-TRU or RH-TRU waste stream. Sites were 
requested to define a waste stream as presented in Figure 1-2 and to describe their waste 
streams at the lowest practical leve\.of Figure 1-2. 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: · 

• Waste Stream description. 

• Waste Stream source description. 

• Currently used identification codes, including the DOE TAU waste site matrix description; 

• Final waste form assigned by the TAU waste generator/storage sites; 

• As-generated waste form volumes and Final Waste Form volumes: 

• Estimated minimum, average, and maximum weights of waste material parameters per 
cubic meter of final waste form volume (e.g., iron-base metal/alloys, aluminum-base metal/ 
alloys, cellulosics, etc.); 

• Indication as to whether the waste is CH-TRU or RH-TRU; 

• Indication as to whether the waste is mixed or non-mixed; 
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TABLE 1-2. WASTE MATRIX CODES AND THEIR ANTICIPATED FINAL WASTE FORM 

Final Waste Form I Waste Matrix Codes 

Solidrried lnorganics L10001, L11001, l11101, L11201, L11301, L11401, L11901,12001, 
L12101, L12201, L12301, L1240\ L 12901, S3ooif, 531003

, 531103
, 

53111 3 ,531123,531133,531153,531183,531193,531201, 

53121'. 531221, 531231
, 53124'. 53125'. 531291

, 531301 0
'
3, 

53131 1 0
'

3
, 531321 0

'
3

, 531391 0' 3
, 531443

, 53150, 531603
, 

5319010' 3, 5390cf, X60004
, X62005, X63006, X64005, X69004

, 

X730o3, X75008 , X75108 , X752o8, X75308 , X75908 , L900cf, Z1110, 
Z1190 

5att 5300cf, 53140, 53141, 53142, 53143, 53149, 5390cf, L900cf 

Solidffied Organics L2ooo1. L21oo'. L211D1• L212o1. L219o1. L22oo1. L22101, L222o'. 
L22901, L29001, 5300cf, 531143

, 532003 , 532103, 53211 3, 532123
, 

532193
, 532201

' 53221 1' 532221' 532231' 532291' 532303
, 

532901 0' 3 • 539oo2, 553403 , X60004
, X61005, X61904

, X69004
, 

L900cf,Z1110, Z1190 

Soils S4000,S4iOO,S4200,S4300,S4900, 

Uncategorized Metal (Metal 53116,550009,551007,55110, 55111,55119,55190,X6200, 
Waste Other Than Lead X7ooo10, X7290, X740011 , X7430, X74901\ X75208 , Z1140, Z1190, 
and/or Cadmium) Z210010 

. 

Lead/Cadmium Metal 55ooo9• 551007,55110,55112,55113.55119,55190, X62208 , 

X700010, X7200, X7210, X7211, X7212, X7219, X7220, X7290, 
X740011 , X741011 , X742011 , X749011 , Z210010 

Inorganic Non-Metal 53117,53118,53160,550009,551007,55120,55121,55122, 
55123,55124,55125,55126,55129, S5190,Z1120,Z1150, Z1190 

Combustible 55ooo9,55300, 55310,55311,55312,55313,55319,55320, 
55330,55390,Z1130,Z1190,Z1200 

Graphite 55ooQ9, 55126 

Heterogeneous 55ooo9,551009,55400,55420,55440,55450,5546o, 55490, 
X752o8, Z2900 

Fitter 550009, 55410 

Excluded Waste Streams 12 X7000,X7100,X7600,X7700 

Unknown13 55190, X7900, L9000, 59000,Z9000, U9999 
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TABLE 1-2. FINAL WASTE FORM NAMES (CONTINUED) 

1 Uquid waste streams are assumed to be solidified prior to sending to WIPP. 

2 WMCs S3000, S3900, and L9000 are placed in "solidified inorganics," "salt." 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 X6000 and X6900 are placed in "solidified organics," or "solidified inorganics," depending 
on the information provided by the TRU waste generator/storage site. 

5 Uquid lab pack waste is assumed to be solidified prior to sending to WIPP. 

6·Solid lab packs are assumed to be solidified prior to sending to WIPP. 

7 WMC S5100 is placed in "uncategorized metal," "lead-cadmium metal," or in "inorganic non
metal," depending on the information provided by the generator/storage site. 

8 Waste stream is assumed to be treated prior to sending to WIPP. 

9 WMC S5000 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. 

10 WMC Z2100 is placed in "uncategorized metal" or "lead/cadmium metal," depending on the 
information provided by the generator/storage site. 

11 WMCs X7400, X7410, X7420, and X7490 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 elemental 
mercury. 

13 If adequate information is provided by the TRU waste 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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Figure 1-2. Definition of a Waste Stream 
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• As-generated Hazardous waste codes (EPA codes) as assigned by the DOE TAU waste 
generator/storage sites for the ACAA regulated portion of the waste stream. Some waste 
streams (waste stream profiles) contain hazardous waste codes that would not be 
currently acceptable for disposal in WIPP (e.g., D001, D002, and D003) under the most 
recent WIPP' Part B Permit Application (DOE, 1995f). These hazardous waste codes are 
applied to the waste in its current physical form. These waste streams will have to be 

·. i . tr_eated for any unacceptable hazardous constituents prior to transport to WIPP for 
· . J i disposal. 

. . ' I .. ~ rJ I) Final Waste Form radionuclide inventory: activity in curies per cubic meter. 

~ • Comments provided by the TAU waste generator/storage sites to further explain the data 
provided. 

• TAUPACT-11 Content (TAUCON) Codes (DOE, 1994c) and No Migration Variance Petition 
(NMVP) (DOE, 1990b) identifiers, where provided by the site. 

Figure 1-3 provides an example of a blank waste stream profile form. The methodology for 
developing waste stream profiles is described in Chapter 2 and the TAU waste stream profiles 
are provided in Appendices 0, P, and in the TWBID database files. 

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

• DOE TAU waste generator/storage site identWcation; 

• The Final Waste Form 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, including 
the waste stream identification; 

• Final Waste Form volumes (both stored and currently projected); and 

• Summary of minimum, volume weighted average, and maximum weights of waste material 
parameters per cubic meter of final waste form volume on a site basis (e.g., iron-base 
metaValloys, aluminum-base metaValloys, cellulosics, etc.). 

Figure 1-4 provides an example of a blank site-specific waste profile form. The methodology for 
developing site-specific waste profiles is described in Chapter 2 and printouts of WIPP TAU site
specific waste profiles are provided in Appendix A. 

Waste Sub-stream -A waste sub-stream is one that results from a waste stream being divided 
into two or more fractions (for the purposes of reporting) in order to provide an additional level 
of detail about a site's current plans for repackaging or treating the waste. 

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

• The Final Waste Form that the profile represents; 

1 - 10 
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TWBIRID: 

TRU WASTE BASELINE INVENTORY WASTE PROFilE 

StJumName: 

Final Wallo Fonn Wallo Malrlo Code: 

AS-GENER!\IED 
EPA CODES 

Container 

WASTE MATERIAL PARAMETERS (kglmJ) FINAL WASTE FORM DESCRIPTORS 

Ani M!n 
Iron-base MelaVAIIoys: 

Alumlnum-buo MetaVAIIoys: 

other Metals: _ ____::::::j _ ____::::::j 

other Inorganic Malarial: 0_0 

VHrllled: 0, 

Defense: 

Residues::========;------' 
:=========: Asbestos: :=========: 

Cellulosics: 0_0 0_0 ---
Rubber: --~0 --~:!'t----==1 
Plutlcs: o_o 0_0 

Solldlfted Inorganic Malerlal: ___ o_o __ o_o __ 
Solldlned Organic Malarial: 0,0 0_0 

Cement (solldiRed): 0,0 0_0 
Solis: o_o o_o 

Packaging Malerlal Sleel: 0,0 

Packaging Malerlal Plastlc:.__O:::,O::J WASTE VOLUME DETAIL (cu_ melers) 

As-Generated Waste Fonn Volurtlftl 

tHl lW !HI 1HZ Il!l!ll 
Final Waste Fonn Volumes 
Container ~ 

SITE IDCt 
L __ __, 

As.Oenerated Form: l!m!!:[ J Prolecled;J l I!!Wil : I Final Waslo Fonn: ~~ru!!tl Protected:! 

WASTE &TREAM 
DESCRIPTION 

WASTE STREAM 
SOURCE DESCRIPTION 

CURRENT CONTAINER 
COMMENTS 

Figure 1-3. Blank Waste Stream Profile Form 
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Figure 1-3. Blank Waste Stream .Profile Form (continued) 
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Figure 1-4. Blank Site-Specific Waste Profile Form 
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• Listing of the DOE TAU waste sites (represented by the same Final Waste Form) that are 
included in the WIPP waste profile, including the name of the DOE TAU waste site; 

• Final Waste Form volumes of stored and currently projected waste for each site and 

• Summary of minimum, volume weighted average, and maximum weights of waste material 
parameters per cubic meter of final waste form volume on a WIPP basis (e.g., iron-base 
metal/alloys, aluminum-base metal/alloys, cellulosics, etc.). 

Figure 1-5 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 described 
in Chapters 2 and 3. 

1.3.4 Database Terminology 

Integrated Data Base (lOB)- The IDB refers to the latest version of the Integrated Data Base: 
U.S. Spent Fuel and Radioactive Waste Inventories, Projections, and Characteristics (DOE, 
1995d). 

Transuranic Waste Baseline Inventory Database (TWBID) - The TWBID is the database 
specifically developed to support the TWBIA and any other applications that might need TAU 
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 c•Jrrent PA models or PA 
models under development, a potential future model, or is required to adequately describe the 
waste form (see Appendix B). The 12 waste material parameters have been grouped by their 
chemical/physical properties. These waste material parameters and additional packaging 
materials that are reported in densities (kg/m3) and included in the TWBIR are: 

WASTE MATERIAL PARAMETERS. 
I ron-base metal/alloys 

- Aluminum-base metal/alloys 
- Other metal/alloys 

Other inorganic materials 
Vitrified 
Cellulosics 
Rubber 
Plastics 
Solidified inorganic material 
Solidified organic material 
Cement (solidified) 
Soils 

PACKAGING MATERIALS 
Steel 
Plastic 
Lead 

Definitions for these waste material parameters can be found in Chapter 2. 
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Figure 1-5. Blank WIPP Waste Profile Form 
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1.4 OBJECTIVES 

The objectives of the TWBIA are: 
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1. Establish a consistent DOE complex-wide methodology for grouping TRU wastes of 
similar physical and chemical composition. A consistent methodology, in support of PA, 
for grouping TAU wastes of similar physical and chemical properties into "waste profiles" will 
provide a common frame of reference for discussion of TAU waste issues with regulatory 
organizations. 

2. Define the inventory of TRU wastes destined for WIPP. The anticipated inventory of CH
TAU and RH-TAU wastes is defined as the sum of the existing volumes of stored and 
currently projected waste streams at each of the TAU waste generator/storage sites. The 
WIPP disposal inventory is defined in Section 1.3.1. 

Scaling of the currently projected CH-TAU waste inventory is necessary to attain the WIPP 
capacity. There is a high level of uncertainty in and a current lack of consistent data on 
waste projected to be produced by D&D and EA activities. DOE is developing the EA and 
D&D inventories through the 1995 Baseline Environmental Management Report(BEMA) data 
call (in development). The data for this report were not available in time to be incorporated 
in this revision of the TWBIR. Therefore, the projected inventory has been scaled to the 
WIPP capacity (disposal inventory). 

3 .. Calculate the disposal inventory in terms of waste material parameters. Several waste 
material parameters (e.g., iron-base metaValloys, rubber, plastics, etc.) r,ave been identified 
by SNUNM as being potentially significant in relation to the perfonnance of the WIPP 
repository (see Table 1-1 ). Calculating the WIPP disposal inventory in tenns of these 
parameters provides input for the PA calculations and sensitivity analyses needed to 
detennine compliance with federal standards. 

4. Define the total DOE TRU waste inventory. The Land Withdrawal Act requires that DOE 
develop recommendations and schedules for the disposal of all DOE TAU waste (Public 
Law, 1992b), The inventory presented in this document will be used in the development of 
the plan to respond to the LWA requirement. 

1.5 TRU SYSTEM-WIDE DATA ASSUMPTIONS 

As stated earlier, the. TWBIA was developed using the best available infonnation from the TAU 
waste generator/storage sites. Some sites used different assumptions and methodologies for 
reporting their waste stream data. Because of these differences, the TWBIA 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 TWBIA team in 
reporting the waste stream data. All adjustments made to the TAU waste generator/storage sites' 
data by the TWBIA team were approved by the sites. For a description of site-specific 
assumptions, see discussion in front of each site's waste stream profiles in Appendices 0 and P. 
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1.5.1 Waste Material Parameter Assumptions 
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The waste material 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 
material parameters from the waste stream data provided by the sites, the following assumptions 
were made by the TWBIR team: 

• If no minimum was provided, but a maximum was provided, the minimum was assumed 
to be zero. 

• If a maximum and minimum were 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 where the site did not provide any waste material parameter information, 
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. 

Waste material parameter data contained in the body of this report are based on these 
assumptions, whereas, individual waste stream profiles included in Appendices 0 and P or in the 
datalbase which accompanies this report contain the original, unchanged data as reported by the 
TAU waste generator/storage sites. 

1.5.2 General Inventory Volume Assumptions 

Other assumptions had to be made by the TWBIR team to ensure consistency in inventory 
volumes: 

• Some sites did not provide final waste form volumes for waste streams that would be 
shipped to WIPP. Final waste form volumes are used in determining the overall 
inventories. In those instances, the TWBIR team assumed that the reported, as-generated 
volume would be the same as the final waste form volume. 

• Many sites reported the final waste form containers (volumes) in the year that the waste 
will be treated or repackaged and not in the year the waste is initially generated. Because 
it is not the intent of the TWBIR to be a WIPP load management document, the TWBIR 
team put those treated/repackaged waste volumes in the year of initial generation, rather 
than show the work-off plans for the sites. 

1.5.3 Changes to Rocky Flats Environmental Technology Site Volume 
and Curies Due to Change in Processing Option for Plutonium Residues 

The Rocky Flats Environmental Technology Site (RFETS) changed their processing option for 
plutonium residues after the Revision 2 TWBIR data were submitted. The waste stream data 
provided in the TWBIR Revision 2 data update are based on processing of plutonium residues 
to recover plutonium. The current processing option is to repackage the plutonium residues to 
meet WIPP WAC (DOE, 1991) and ship as TAU waste to WIPP for disposal. There was not 
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enough time left in Revision 2 TWBIR update for RFETS to completely restructure their waste 
stream profiles to the new processing option in time to achieve the TWBIR Revision 2 schedule. 
Therefore, in order to more accurately represent the new treatment option (repackaging; ship as 
waste to WIPP) for plutonium residues, the following supplementary information was requested 
from RFETS (see Appendix J): 

• Changes in total volume of waste by "Final Waste Form" due to the change in processing 
options 

• Report the additional amount of radionuclides that would occur in the RFETS inventories 
as a result of not processing the plutonium residues to recover plutonium. 

The methodology used to incorporate this supplemental information from RFETS, due to the new 
processing option, into the anticipated inventory (volumes) and the disposal radionuclide inventory 
(curies) is outlined below. 

• The RFETS waste stream profiles are reported (Appendix P or the database that 
accompanies this report) as submitted with the older processing option, recovery of 
plutonium. 

• In the RFETS site transuranic waste volume (Chapter 4), after all the individual waste 
stream profiles have been summed for a particular final waste form, the summed volumes 
are adjusted per the RFETS memo (Appendix J) and this adjustment is indicated in a 
footnote to the WIPP waste profiles. 

• The "adjusted" final waste form volumes for RFETS are then in the summation of all TRU 
waste site volumes by final waste form to calculate the volumes for the WIPP waste 
profiles. 

• The waste material parameter distributions for the new "ship as waste" option is assumed 
to be the same as that calculated in the "process to recover plutonium" option. 

• Finally, the increased curies reported by RFETS due to the changes in processing options 
are added to the RFETS radionuclide inventory (Appendix D) and the WIPP radionuclide 
inventory (Table 3-4). The increased plutonium residue curies are not decayed to end of 
CY 1994 because RFETS did not have enough time to provide the residue radionuclide 
inventory for each year. 

1.5.4 Packaging Material Assumptions 

The TRU waste container data were not always reported consistently. While most did, some of 
the sites did not provide data for final waste form in WIPP approved containers as defined in 
WIPP WAC, Revision 3 (DOE, 1989). Some reported their waste in as-generated containers 
while others did not provide container information. Adjustments had to be made to the data to: 

• Achieve consistency at the waste stream level in the presentation of data in the waste 
stream profiles (Appendices 0 and P or in the database which accompanies this report). 

• Produce the upper-level waste packaging roll-ups needed by PA as inputs to the modeling 
activities. 
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The DOE TRU waste generator/storage sites assigned the TRUCON and NMVP codes based on 
the best available information. Many of the waste streams reported in Appendices 0 and P (or 
the database that accompanies this report) do not have TRUCON codes. The generator/storage 
sites will be required to generate the characterization paperwork necessary for DOE to include 
these waste streams in TAUCON. The cross-correlation table presented in Appendix E identifies 
each waste stream, TAUCON code, and NMVP code (if available). 

Each waste stream profile was reviewed for consistency in reporting packaging configurations. 
In cases where incomplete information was submitted, clarifications were requested from the TAU 
waste generator/storage sites. In those cases where clarifications were not received from these 
sites, the following assumptions were made, concerning the waste stream profiles: 

• If a particular waste container (e.g., 55-gallon drum) was reported by the sites (but no 
further information was provided), "standard" values of the waste container properties (see 
Table 1·3) were added to the waste profile forms. 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 internal volume of the container (0.208 m3) 

Inclusion of a "standard" density for the container (131 kg/ m\ 

• If sites reported a "plastic" or "rigid" liner without any further definition of tne liner then the 
values in Table 1-3 were used in the waste stream profiles: 

A 9Q-mil high density polyethylene (HDPE) liner was assumed 

The density for that type of liner was assumed (37 kg/m~. 

For AH-TAU waste, the following assumptions were made: 

• If the waste was reported in drums, the drums were assumed to be overpacked in AH 
canisters at a maximum of three drums per canister. 

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

• The lead in the AH canister (464 kg/m3) is assumed in the packaging roll-ups even if it was 
not stated on each AH waste stream profile by the TAU waste generator/storage site. 

Sites were requested to provide inventories and projections in number of containers. To be 
consistent with other DOE inventory reports (i.e., proposed Site Treatment Plans, lOB), the 
TWBIA team converted the number of containers to cubic meters using the internal container 
volume provided by the sites. 
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Table 1-3. Packaging Material Assumptions* 
. 

Steel Plastic Lead Container Configuration 
(kglm=i (kglm3) (kglm3

) 

55-gallon drum 131 37 NIA 

SWB (direct load) 154 1.2 NIA 

SWB (overpack) (4 55-gallon drums) 211 16 NIA 

· RH-TRU Canister (direct load) 434 0 464 

.RH-TRU Canister (overpack of 3 55- 526 26 464 
gallon drums) 

·see calculations in Appendix M. 

1.5.6 Radionuclide Information Assumptions 
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Volume 
(m=i 

0.208 

1.89 

1.89 

0.89 

0.89 

Some TRU waste sites reported incomplete radionuclide infom1ation (e.g., some show mixed 
fission products but no transuranic isotopes) for some waste streams. It is assumed that these 
waste streams will be demonstrated to be TRU upon completion of the radionuclide 
characterization. 

Some sites did not report the radionuclide inventories for some waste streams in the units 
required by the TWBIR (curies per cubic meter). If the sites could provide the conversion factolb, 
the TWBIR team converted the units to curies per cubic meter. If the conversion factors could 
not be provided, the radionuclides. for these waste stream profiles were not reported in 
Appendices 0 and P or in the database that accompanies this report. 

As indicated in Section 1.5.3, RFETS requested to change their TWBIR Revision 2 data package 
after submission. The data package modification was to incorporate a change in processing 
options for plutonium residues from recovery of plutonium to repackage and ship as waste to 
WIPP for disposaL The additional increment of curies due to the change in processing options 
has been included in the RFETS radionuclide submittal for Revision 2, which is reflected in the 
disposal radionuclide inventory presented later in Chapter 3, Table 3-4 and Appendix D. 

The reported radionuclide infom1ation provided by the TRU waste generator/storage sites on a 
waste stream basis for most waste stream· profiles is reported in Appendices 0 and P or in the 
database that accompanies this document. These data are provided for infom1ational purposes 
only. The waste stream specific radio nuclide data are not used in the calculation of the 
radionuclide inventory in Chapter 3. 

1.6 SOURCE OF TRU WASTE INFORMATION 

The TAU waste disposal inventory is derived from existing infom1ation on waste, which has been 
provided by the DOE TAU waste generator/storage sites and is primarily based on acceptable 
knowledge (see Glossary in Chapter 7). In addition to the general acceptable knowledge of a 
waste stream for non-radionuclide parameters, the radionudide inventories are derived from non-
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destructive assay, with some chemical analyses (to detect isotopes that do not lend themselves 
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. 

Transuranic waste infonnation primarily exists in two fonns within the DOE TAU waste system: 

• On-site documentation developed by the TAU waste generator/storage sites during the 
history of their operations. · 

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

Each of these two fonns of waste infonnation is described below. 

1.6.1 Site-Specific Waste Information 

The TAU waste generator/storage sites use a variety of on-site documents and records in order 
to derive the infonnation listed for each individual waste stream in Appendices 0 and P or the 
database that accompanies this report. 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 fanner 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, but 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. 

The TWBIR team provided each DOE TAU waste site with a data package defining each TAU 
waste stream at their site that was reported in the WTWBIR, Revision 1 from their previous data 
submittals. The TAU waste generator/storage sites reviewed, changed, and authorized the 
characterization as valid for use in developing the TAU inventory for the TWBIR, Revision 2. 

1.6.2 Existing Summary Documents on TAU Waste Information 

In support of various programs, the DOE has published a series of documents over the years that 
contain varying amounts of waste infonnation. Listed below are those documents that have 
formed the foundation of summary TAU waste infonnation prior to the publication of the· TWBIR. 

Mixed Waste Inventory Report 

The FFCAct required that ihe DOE, within 180 days of enactment of the FFCAct, submit to the 
EPA Administrator and the governor 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. 

1 - 21 



DOE/CA0-95-1121 
December 1995 

The FFCAct also stipulated specific reporting requirements for each of these inventories. The 
DOE submitted the six-volume set entitled: U.S. Department of Energy Interim Mixed Waste 
Inventory Report: Waste Streams, Treatment Capacities and Technologies (IMWIR), DOEINBM-
11 00, dated April1993 (DOE, 1993b), to fulfill these requirements. Since issuance of the "interim" 
report, DOE has requested additional information from the DOE TAU waste generator/storage 
sites and published two updated reports entitled: 

• Release of Phase I Mixed Waste Inventory Report Data, dated April 1, 1994 (Phase I 
MWIR) (DOE, 1994b), which includes a data diskette (Version .97B) and the draft Mixed 
Waste Inventory Report Data Base System Users Guide. 

• Distribute [Distribution] of the Phase II Mixed Waste Inventory Report Data, dated May 17. 
1994 (Phase II MWIR) (DOE, 1994a), which indudes a data diskette (Version 1.00) and 
the draft Users Guide for National Data Base System for the Final Mixed Waste Inventory · 
Report (May 1994). 

• 1995 National Mixed Waste Inventory Report Data System which is the updated 1995 
Mixed Waste Inventory Report (DOE 1995g) .. 

The Phase il MWIR was the basis of the mixed waste streams that were included in Revision 0 
of the WTWBI R. The 1995 National Mixed Waste Inventory Report Data System, Revision 11 
of the lOB, and Revision 2 of the TWBIR were based on a joint request for data. Because the 
waste streams reported in the MWIR are the same as the mixed waste streams reported in the 
TWBIR, it was decided to expand the data call to accommodate both systems. 

Integrated Data Base 

The IDB (DOE, 1995d) is published by Oak Ridge National Laboratory (ORNL) for the DOE. The 
ORNL.assen:Wies..cadioactive waste inventories provided by DOE TAU waste generator/storage 
sites. This database does not report by waste stream, but rather, by ·the total inventory at each 
DOE site. The lOB also contains the radionuclide isotopic distribution for the waste stored at 
each site. In the past there were apparent inconsistencies between the WIPP TRU Waste 
Baseline inventory Report and the IDB inventories due to the time differences and assumptions 
associated with the two data calls and due to the differences in reporting formats (e.g., "as
generated" versus "final form" volumes). In an effort to eliminate such inconsistencies, the TAU 
waste section of Revision 11 of the I DB (DOE, 1995d) was developed based on the Revision 1 
WTWBIR data call and is presented in Appendix G of this document. 

Other Sources of TRU Waste Information 

There are additional summary documents that have been produced which contain extensive 
information about TAU waste. The amol!ntand form of the documentation varies between 
documents due to the initial purpose for including waste information. These include: 

• TRUCON (DOE. 1994c) - This document was developed to provide waste information to 
the Nuclear Regulatory Commission (NRC) in support of the TRUPACT-11 certification 
application. The TRUCON concentrated on those waste parameters that were important 
for safe transportation of TAU waste (e.g., thermal heat loading, criticality, free liquids, etc.) 

• NMVP (DOE, 1990b) -The No-Migration Variance Petition (NMVP) was developed by DOE 
to obtain a variance from the land disposal restrictions for mixed 'waste during the WIPP 
test phase as allowed under 40 CFR 268.6 (EPA, 1986). The NMVP waste information 

1 -22 



DOE/CA0-95-1121 
December 1995 

concentrated on defining the volumes of various known TAU and MTAU waste streams in 
the DOE system at that time, and identifying the hazardous constituents expected to be 
found in the MTAU waste streams. Text was provided in the NMVP on each known waste 
stream· at that time which summarized the acceptable knowledge and sampling and 
analysis information available (many TWBIA waste streams were not defined at the time 
the NMVP was developed). A NMVP for the operations/disposal phase will be submitted 
in 1996 to the EPA. The most current version of the TWBID will be the basis of the waste 
inventories in the operations/disposal phase NMVP. 

• WIPP ACAA Part B Permit Application (DOE, 1995f)- This document has been submitted 
to the State of New Mexico to obtain a ACAA Part B Permit for WIPP. 

TAU waste streams that are included in the TAUCON and the NMVP are cross correlated, if 
possible, to TWBIA waste streams in Appendix E. The designation of each waste stream in the 
TAUCON and NMVP, if applicable, can be found on the waste stream profile (Figure 1-3). The 
TWBIA should be considered the most current source of waste stream information when there 
is a discrepancy in information between the TWBIA and the TAUCON or NMVP documents. 

1.7 METHODOLOGY FOR DEVELOPMENT OF DISPOSAL INVENTORY 

Development of the WIPP TAU waste disposal inventory is accomplished by a series of steps 
starting with the individual waste streams submitted by the TAU waste generator/storage sites 
that are identified in Appendices 0 and P or the database that accompanies this report. These 
waste stream profiles are grouped together, based on similar physical and chemical properties, 
into common "WIPP waste profiles," which should facilitate discussions concerning 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 PA models. A more detailed explanation of the 
waste profile methodology is found in Chapter 2. 

Because the volume of the anticipated inventory (as defined in Section 1.3.1) is not sufficient to 
fill the maximum calculated CH-TAU capacity of WIPP, scaling of the projected CH-TAU inventory 
is necessary to attain the following WIPP disposal inventory: 

• Maximum calculated CH-TAU inventory= 5.95 million cubic feet (approximately 168,500 
cubic meters) (see Section 1.3.1) 

The anticipated inventory (as defined in Section 1.3.1) consists of up to 11 overall CH-TAU WIPP 
· Final Waste Forms based on the physical and chemical properties of the waste streams. The 

CH-TAU scaling factor is computed as follows: 

- For CH waste: 

maximum calculated CH-TAU inventory -stored CH-TAU inventory = CH-TAU scaling factor 
projected CH-TR 0 Inventory 

If the sum of the anticipated AH-TAU and CH-TAU inventories are less than the maximum 
allowable WIPP capacity, the projected inventory in future revisions of the TWBIA will include 
volumes of waste anticipated from D&D and EA activities as these estimates are made available. 
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The WIPP disposal inventory is the inventory to be used in PA calculations. To calculate the 
disposal inventory by Final Waste Form for CH-TRU waste, the projected inventory is multiplied 
by the scaling factor, added to the stored inventory for each Final Waste Form and summed 
together. See Section 3.2 for further details. 

The RH-TRU anticipated inventory is greater than the WIPP C&C Agreement limit (DOE and State 
of New Mexico, 1981) of approximately 7,080 cubic meters. DOE will abide by the WIPP C&C 
Agreement for RH-TRU waste volumes and the Land Withdrawal Act which limits the curies of 
RH-TRU waste allowed in WIPP to 5.1 million curies (Public Law, 1992b). As stated earlier, one 
purpose of the TWBIR is to report the DOE TRU inventory in such a way that it will facilitate 
performance assessment by SNUNM and support development of compliance applications to the 
appropriate regulatory agencies. This is not a WIPP load management document. For these 
reasons, the RH-TRU inventory has not been scaled back in this document to· the 
regulatory limit. The RH-TRU inventory for WIPP will be averaged across all RH-TRU waste 
sites and reported as kglm3 for the waste material parameters and curieslm3 for radionuclides. 

1.8 BASELINE INVENTORY UPDATES 

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

1.9 DOCUMENT ORGANIZATION 

The TWBIR 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 level development and description of waste profiles and waste material 
parameters. The contents of remaining chapters in this document are summarized below: 

• Chapter 2 discusses the waste profile methodology . 

• Chapter 3 presents the WIPP disposal inventory: volumes, waste material parameters, and 
radionuclide inventory. 

• Chapter 4 provides the stored and currently projected WIPP CH-TRU and RH-TRU 
inventories by site. 

• Chapter 5 provides waste streams that are currently unacceptable for disposal in WIPP. 

• Chapter 6 contains a description of the TWBID. 

• Chapter 7 contains a glossary of important terms used in this document. 

• Chapter 8 lists references cited in the TWBIR. 

• Appendix A provides the WIPP site-specific waste profiles. 

• Appendix B provides the SNUNM memorandum describing the WIPP inventory data 
needed for PA modeling. 

• Appendix C provides the TWBIR Revision 2 questionnaire. 
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1 Appendix D provides the site-specific stored radionuctide inventories decayed to December 
1995. 

• Appendix E provides the cross-correlation table for the TWBIR Revision 2, TRUCON, and 
the NMVP. 

• Appendix F provides the MWIR code designations and descriptions. 

1 Appendix G provides the TRU waste section of the 1995 Integrated Data Base, 
Revision 11. 

1 Appendix H provides a cross-reference table for the WTWBIR Revision 1 waste streams 
and the TWBIR Revision 2 waste streams. 

1 Appendix I provides a table of the phosphates, sulfates, and nitrates reported by the DOE 
generator/storage sites. 

1 Appendix J provides the Rocky Flats Environmental Technology Site memorandum that 
describes the volume and curie changes due to the change in processing assumptions for 
plutonium residues. 

1 Appendix K provides summary information of the mixed and non-mixed WIPP waste by 
site. 

• Appendix L provides the TWBID Revision 2 Data Dictionary. 

1 Appendix M provides Waste Packaging Material Derivation Calculations. 

• Appendix N provides the guidelines lor review of generator/storage site waste stream 
profiles. 

• Appendix 0 provides the non-WIPP waste stream profiles. 

• Appendix P provides the WIPP waste stream profiles. 

There will be two distributions of the TWBIR, Revision 2 document. One will be presented in three 
volumes: Volume 1 contains the TWBID diskettes; the Preface; Executive Summary through 
Chapter 8; Volumes 2 and 3 contain Appendices A through P. This document presentation will 
be distributed to regulatory agencies, DOE and other top-level interfaces. A second distribution 
will be presented in one volume. For this second type of distribution, the volume will contain the 
TWBID diskettes; the Preface; Eecutive Summary through Chapter 8; and Appendices A 
through N. Information for Appendices 0 and P can be found on the diskettes. This document 
presentation will be distributed to all other users of the TWBI R. 
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2.1 INTRODUCTION 

DOE/CA0-95--1121 
December 1995 

The lowest tier of infonnation in the TWBIR is the waste stream profile, which documents specific 
infonnation for each separate TAU waste stream identified by each DOE TAU 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. 

2.1.1 Waste Stream Profile Description 

Each DOE TAU waste generator/storage site was provided data packages that contained the 
characterization information provided by the TAU waste sites for Revision 1 of the WTWBIR. 
Each DOE site was asked to review the data packages and update the infonnation as necessary 
(see Appendix C for the TWBIR Revision 2 Questionnaire). Some sites divided their WTWBIR, 
Revision 1 waste streams into two or more sub-streams to provide greater characterization detail. 
A cross reference table for WTWBIR, Revision 1 waste streams and TWBIR, Revision 2 waste 
streams is provided in Appendix H. Additionally, the sites were required to generate data 
packages for any waste streams that were not defined in the WTWBIR, Revision 1 (e.g., new 
waste streams or excluded waste streams). This data submittal from the DOE generator/storage 
sites provided approximately 970 individual TAU waste streams that were used in developing the 
waste stream profiles (see Appendices 0 and P or the database that accompanies this report). 
Figure 2-1 provides an example TAU waste stream profile for an INEL waste stream. 

In addition to presenting the density of waste material parameters (if reported by the TAU w:::ste 
generator/storage sites) 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 E provides a 
cross correlation table for a TWBIR waste stream with the NMVP and the TRUCON. The fields 
utilized on the waste stream profile, the sources of the infonnation, and a short explanation of the 
data located in a particular field are described in Table 2-1. All data (except the MWIR ID which 
may be provided by the MWIR team) in all waste profiles are provided by the TAU waste 
generator/storage sites. A complete set of the waste stream profiles is provided in Appendices 
0 and P or in the database that accompanies this report. The waste stream profiles do not 
incorporate all the data collected in the TWBIR data call questionnaire. Other infonnation, such 
as that presented in Appendix K, can be obtained by querying the TWBID. 

DOE has directed the TAU 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 appended codes are recorded in the TWBIR, if they were provided by the 
generator/storage sites, to maintain consistency with other characterization documents and to 
provide the maximum characterization infonnation available. These code designations and 
descriptions are presented in Appendix F. For example, D003 is defined by EPA as a hazardous 
waste that exhibits "reactive" characteristics. DOE further subdivided this code as D003A 
(reactive cyanide), D003B (reactive sulfides), D003C (explosives), D003D (water reactives), and 
D003E (other reactives). 
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This Waste sheam Is the largest combustible waste sheam. The waste 6heam Is from Rocky fl.ils Plant and prlmatil)' consists of line· •nd nonline·oenerated d1y 
combusllble materials such as paper, rags, plastics, surgical gloves, cloth overalls and booties, cardboard, .wOO, wood liner hami:s, PE bottles., and laundry \in\ Sume 
combustibles may be damp Of moist llmlled amounts of nancombusllbles such as glaS&, concrete, cement, tealled glaveboK gloves, baHerles, and metal scrap may al::.o 
be present. · 

lhe1e Is a \ack of Information about the waste shipped ptlor to 1975. The average waste organic material content may range 11om 6 lb/H3 for boMe& to o\lef 1 ~ lblft3 for 
drums. Allhough limited l'ine5 are ewpected from floor awe~plngs, powder, elc.,level& of fine& ahould be wflhin WIPP-WAC limits The wnle ts packaged with no lfee 
liquids, sludge&, explosives, compressed gases, pyro,lhoclc Of coHGslve matetla\s. 

Depending on when and where the wa~le was generated al Rocky Flats, the waste pact~.aging may \lary. For wastes generated prior lo 1975, packaging lnfamlation Is 
Incomplete. line-gene(ated waste may be double ccNalned \n p\asUc or placed'" PE bottles and then double bagged. Nonllne-generaled waste• were slngle-bagg~d or 
placed directly Into th.e waste container. 011-0rl may ha\le been added to some drums. 

Aner 1974, some waste was drummed, and some waste was placed In 4ft x 4 fl M 1 n boxes. Some combustibles are single, double or quadruple bagged 01 wrappell 
PVC and PE bags or plastic. Combusl1bles such as clothing and dryer Unt are placed direclly Into 55-{lallon drums. Some wastes •re placed In 1 -gallon PE bottles. 
Some drumrned waste was repacked Into ~xes to reduce volume During repacking, any noncombustible& were temoved. Sume bOK.-sS may conhtin mol~\ combu~\ible 
waste and up to tOO lb of Oii-Dr1. 

Drurns containing wastes from the Ameliclum Recovery l.lne are lead-lined. Drums shipped p1io1 to 1977 contain compacted wa&tes 
·-:-==--c ---~-- ~-----~-----~------~-----~ 

This record represents the (CH-Cert-refJackJ portion (73 89%} of the MWtR waste stream, I DRY PAPER AND RAGS) after proces&ing The proposed p1ocessrng 
sequence Is (SWEPP:segpk tWPF:segpk segpk TRANs·.trtmt> WIPP:dlsp} lh\s waste will be 1eg1egated dllnng luluh! tharacterlzation and processln!J acti ... ities. It 
currently ulsls only as the unsegregated miMed waste stream,IN·W169, reported In the DOE National Core M1xed and TRU Waste Oala Requhemenls. The slolak)e 
data Is repor1ed In Secllon 4 and the generallon data Is reported in Section 5. 

This record Is subject to redennillon based on changes In the availabllitvtulilizatlon of INEl.'• lrealment resources. Ills not recognized as an INEL waste stream It 
represents a proposed approach to the processing of lhe un&~gregated mlwed wabte stream. 

CURRENT CONTAINER COMMENTS NIA 

EPA COMMENTS 

MANAGEMENT COMMENTS 

ACCEPTANCE COMMENTS 

FINAL FORM COMMENTS 

The EPA list ln 3.4.31s based on generator supplied ptoces.s. knowiedge ioruilot headspace gas umpling No TClP or l o\al Analyt;is has been done. 

------~----

Total inventory figures as to number of containers and \lolume of waste, Is considered lobe fall tv accurate. Atl wat.te h;. presentl'f &toted on \ndoor or earthen co\lercd 
pads Rel1leval from lhe earthen covered pads will beoln In the 11e)d 1 - 2 years. 

~-----~---

Nil\ 

All con\alneli.. of th\1. WlWBIR waste atream are included In the amount listed above. See 8 2.15 1. I 3 for the vears. 
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HQID 

LocaiiD 

Handling 

[Waste]_Type 

NMVP# 

Generator Site 

Stream Name 

Final Waste Fonn 

Waste Matrix Code 

TRUCON Code 

As-Generated EPA 
Codes 

Waste Material 
Parameters 

Final Waste Fonn 
Descriptors 

Final Fonn 
Radionuclides 

Waste Volume Detail 

Management 
Comments 

TABLE 2·1. SOURCES OF INFORMATION USED IN 
WASTE STREAM PROFILES 

CH - Contact-Handled TRU waste 
RH - Remote-Handled TRU waste 

site 
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stream is called in the No Migration Variance 

the waste 

Name used to identify waste stream by the TRU waste generator/storage 
stte 

The average (nominal), minimum, and maximum d~;~~~s of the non
radionuclicfe waste materials in the waste stream 71 

Identifies if the waste stream is defense. non-defense, or commercial; if it 
contains residues, asbestos. PCBs, identifies the source for the waste 
stream 

Radionuclide inventOI)' of the Final Waste Fonn of the waste stream. 
Provides estimate of -,yp~ rad!onuclide concentration expected in 
waste stream on a cuneslm baSis. 

Section 3.1 

8.2.9.1 

Acceptance Comments 

EPA Comments Additional infonnation (if provided by the site) that may be pertinent to 
the hazardous waste characterization of the waste stream. 
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This section defines the waste material parameters to be evaluated in PA calculations. Waste 
material parameter information is provided on the waste stream profile by the TAU waste 
generator/storage sites. In those cases where waste material parameter information could not 
be provided by the TAU waste generator/storage sites for waste streams with volumes in the final 
waste form. An alternative methodology was adopted as described in Section 2.1.3. If a waste 
stream is to be packaged in Final Waste Form into more than one type of container (e.g., drums 
and SWBs) and the waste material parameters are different for each container, then the Waste 
Stream Profile for the waste stream in Appendix 0 or P will provide a weighted average for all 
containers for the waste material parameters. The database that accompanies the report will 
provide the waste material parameters for each container. This waste material parameter 
information is used to estimate the anticipated WIPP inventory, which is then scaled, if necessary, 
to obtain the WIPP disposal inventory. This WIPP inventory is presented as a weighted average 
with a maximum and minimum expected weight/volume for each waste material parameter. The 
packaging· materials are also reported as weight/volume, but there is no range because standard 
packaging densities in Table 1-3 are used for roll-ups. 

The waste material parameter information, which is provided by the TAU waste generator/storage 
sites, consists of 12 waste material parameters and additional packaging materials that are inputs 
into the PA models. These are presented below. 

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

• Aluminum-base metaValloys- Aluminum or aluminum-base alloys in the waste materials. 

• Other MetaVAIIoys -All othermetals found in the waste materials (e.g., copper, lead, 
zirconium, tantalum, etc.). The lead portion of lead rubber giOVE;!sfaprons is also included 
in this category. 

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

• Vitrified - This refers to waste that has been melted or fused at high temperatures with 
glass forming additives such as soil or silica in appropriate proportions to result in a 
homogeneous glass-like matrix. (Note that any unoxidized metallic phases, if present, are 
included in the "Iron-base metaValloys" WMP.) 

• Cellulosics - Includes those materials generally derived from high polymer plant 
carbohydrates. Examples are paper, cardboard, kimwipes, wood, cellophane, cloth, etc. 

• Rubber- Includes natural or manmade elastic latex materials. Examples are Hypalon®, 
neoprene, surgeons' gloves, leaded-rubber gloves (rubber part only), etc. 

• Plastics- Includes generally manmade materials, often derived from petroleum feedstock. 
Examples are polyethylene, polyvinylchloride, Lucite®, Teflon, etc. 
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• Solidified Inorganic Material - Includes any homogenous materials consisting of sludge or 
aqueous-base liquids that are solidified with cement, Envirostone®, or other solidification 
agents. Examples are wastewater treatment sludge, cemented aqueous liquids, and 
inorganic particulates, etc. If a TAU waste site has not reported cement used as part of 
the solidification process in the "cement (solidified)" WMP, the density of the cement is 
included in this field. 

• Solidified Organic Material - Includes cemented organic resins, solidified organic liquids, 
and sludges. 

• Cement (solidified) - Includes the cement used in solidifying liquids, particulates, and 
sludges. If for a solidified final waste form this field is left blank, it means that either 
cement is not the solidifying agent or that the cement is included in the "solidified inorganic 
material" WMP. 

• Soils - Generally consists of naturally occurring soils that have been contaminated with 
inorganic radioactive waste materials. 

Packaging Materials 

The TAU waste generator/storage sites have been asked in each waste stream profile to define 
the 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-11 (NRC, 
1995) and anticipated approved RH-TAU packaging configurations (VECTRA Technologies, Inc., 
1994): 

• TRUPACT-11 

- 55-gallon drum 

Standard Waste Box (SWB) 

- 55-gallon drums (maximum of 4) overpacked in SWB. 

- Ten drum overpack (TDOP) 

• RH-TAU cask (anticipated acceptable packaging configurations for the RH-TAU cask) 

- RH-TAU canister 

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

For the rollups in the site-specific and WIPP profiles, the standard values provided in Table 1-3 
were used for the packaging materials. 
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In cases where the sites defined a type of waste container, but not the weighVvolume 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 for 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 "TAU system-wide data assumptions" included in 
Section 1.5.4 and Table 1-3. 

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

• Plastics -The weight of any plastic packaging submitted by the TAU sites. When weight 
of a rigid liner is not given a 90-mil HOPE liner is assumed. 

• Lead- The weight of the lead shielding in a RH-TRU canister is assumed if not provided 
by the TAU waste generator/storage sites. The weight is included in the "Packaging 
Material Assumptions" in Section 1 .5. 

2.1.3 Assignment of the Final Waste Form 

The DOE TAU waste generator/storage sites have assigned an overall Final Waste Form to each 
waste stream based on the physical and chemical form of the waste. The WIPP Project has 

eveloped the WIPP WAC (DOE, 1991) for any waste packages to be shipped to WIPP to ensure 
e safe handling, transport, and emplacement of the waste packages in the WIPP. In general, 

t e final waste forms that meet the Department of Transportation (DOT) regulations and are 
cceptable for emplacement in WIPP are listed in Table 1-2. The WMC and Final Waste Form 

""""-"' are located on each waste stream profile. The assign·ment of the WMC is based on DOE Waste 
Treatability Group Guidance (DOE, 1995b). 

For the purpose of this document, TAU waste generator/storage sites were requested to provide 
Final Waste Forms for the waste after the sites process, treat, or repackage the waste. The Final 
Waste Form is indicated on the waste stream profile. For most waste stream profiles, the TAU 
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 2-1). However, in some 
cases the TAU waste generator/storage sites were unable to provide waste material parameter 
values for some waste streams. This resulted in the following possible changes to the overall 
methodology presented in this chapter. 

• In some cases the TAU waste generator/storage sites could categorize the waste stream 
profile into one of the 11 WIPP Final Waste Forms (Table 1-2) but could not give any waste 
material parameter information. In these cases, the TWBIR derived the parameters as 
follows: 

- If the waste stream was reported with waste material parameters in the WTWBIR, 
Revision 1, the TWBIR team used the Revision 1 parameters. 

- If the waste stream was not reported with waste material parameters in the WTWBIR, 
Revision 1, the TWBIR team assumed that the waste stream has the same range and 
average waste material parameters as that of the particular WIPP Final Waste Form 
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profile. For example, if a salt waste stream did not contain any waste material parameter 
information, but has been identified by a TRU waste generator/storage site as being a 
salt final waste form, then the volume of that waste stream was added to the total 
volume of all .other salt waste streams in the WIPP Waste Profile for salt waste. 

• In a few cases, TRU waste generator/storage sites were unable to categorize a TRU waste 
stream into one of the WIPP Final Waste Forms {Table 1·2). In these cases the waste 
stream profile is placed in the 'unknown" category. The "unknown' waste streams are not 
documented as part of the WIPP inventory, but are listed in the "Possible Future Waste" in 
Section 5.4. "Unknown" wastes will have to be characteriZed and may require treatment 
prior to emplacement in WIPP. 

2.2 REVIEW OF WASTE STREAM PROFILES 

The TWBIR technical staff conducted a thorough review of each waste stream profile submitted 
by the generator/storage sites. Appendix N provides the reviewer guidelines for waste stream 
profile evaluations. If there are questions about the waste stream profiles, the TWBIR team 
contacts the. TRU waste generator/storage site to resolve the issues. In some instances, a 
member of the team visited the site to support resolution of major discrepancies. Concurrence 
by TAU waste generator/storage site representative on data changes to waste stream profiles are 
required prior to publication. Figure 2-2 provides a flow diagram of the waste stream profile 
review process. New/updated data that are entered in the TWBID are quality checked (QC) to 
ensure the accuracy of the database. 

2.3 SITE-SPECIFIC WASTE PROFILE METHODOLOGY 

Waste streams at each TRU waste generator/storage site with similar WMCs can be grouped 
together into Final Waste Forms (Table 1-2) for a site-specific waste profile. In other words, a 
site-specific waste profile presents a roll-up of the data for all waste sireams at a given site that 
have the same final waste form. The methodology for grouping waste streams within 
generator/storage site is shown in Figure 2-3. 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 PA models (see Appendix B). In the 
example in Figure 2·3, due to their similar properties for PA modeling, concrete waste, glass 
waste, firebrick waste, and ceramic waste mainly influence the estimation of porosity and 
permeability in the PA calculations. Therefore, the three waste streams within DOE TAU 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 Final Waste Form defined in Table 1·2. 

A site-specific waste profile is developed at each of the TRU waste generator/storage sites for 
each of the Final Waste Forms 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. Since there are 11 Final Waste Forms, there is 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 2-4. All the 
site-specific waste profiles for TRU waste are provided in Appendix A. · 
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Figure 2-2. Schematic of Review Methodology of Waste Stream Profiles 
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Figure 2-3. Schematic of Waste Stream Profile Methodology. 
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Site-Specific Contact Handled Waste Profiles 

Site Name: Idaho National Engmeering Laboratory 

Final Waste Form: Combustible 

Retrievablv 
Waste Stream ID Stored (mJl Projected (mJ) Total (mJl 

IN-Wl86.187 2695.2643 0.0000 2695.2643 

IN-W198.202 119.6000 0.0000 119.6000 

IN-W198.804 32.8230 0.0000 32.8230 

IN-W199.1039 0.8885 0.0000 0.8885 

IN-W202.1092 0.8885 0.0000 0.8885 

IN-W202.224 109.6160 0.0000 109.6160 

!N-W205.1086 0.8320 0.0000 0.8320 

!N-W205.220 0.6805 0.0000 0.6805 

!N-W250.259 14.0670 0.0000 14.0670 

-· !N-W250.941 50.9600 0.0000 50.9600 

!N-W252.283 117.7280 0.0000 117.7280 

IN-W252.811 32.8230. ) . . 0.0000 32.8230 

IN-W254.289 
I ~f 

2.3445 ,; 0 .. 0000 2.3445 
.l 

!N-W254.290 7.2800"' 0.0000 7.2800 

!N-W256.1062 20.5920 0.0000 20.5920 

IN-W256.295 5.9935 0.0000 5.9935 

IN-W269.510 5.9935 0.0000 5.9935 

IN-W269.535 20.8000 0.0000 20.8000 

IN-W305.1068 37.4400 0.0000 37.4400 

IN-W305.828 10.6825 0.0000 10.6825 

IN-W327.1085 3.5360 0.0000 3.5360 

IN-W327.735 1.3045 0.0000 1.3045 

IN-W330.677 6.0320 0.0000 6.0320 

Figure 2-4. Example of Site-Specific Waste Profile 
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Site-Specific Contact Handled Waste Profiles 

Site Name: Idaho National Engineering Laboratory 

Final Waste Form: Combustible 

IN-W330.678 1.9285 0.0000 

IN-W336.660 4.1600 0.0000 

IN·W336.820 0.6805 0.0000 

Total Volume: 3304.94 0.00 

Waste Material Parameten fkg!m3) Maximum Average 

Iron Base Metal/ Alloys 167.8 2.2 

Aluminum Base Metal/Alloys 0.3 0.0 

Other Metal/Alloys 474.5 7.8 

Otber IDorganic Materials 119.0 6.1 

Vitrified 0.0 0.0 

Cellulosics 961.5 479.6 

Rubber 629.0 75.3 

Plastics 706.7 145.9 

Solidified IDorganic Material 0.0 0.0 

Solidified Organic Material 0.0 0.0 

Cement (Solidified) 0.0 0.0 

Soils 0.0 0.0 

DOEICA0.95-ll21 

D=borl995 

1.9285 

4.1600 

0.6805 

3304.94 

Minimum 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Figure 2-4. Example of Site-Specific Waste Profile (continued) 
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The TWBIA technical staff performs QC on the site-level rollups to be sure that the database 
rollups are correct, and reviews the summary data to ascertain if the data are "reasonable" based 
on the experience of the technical staff. If the data appear unreasonable, the TWBIA participant 
will question the site to be sure that the data have been properiy reported. If a change is 
required, formal documentation from the site is received. 

2.4 WIPP WASTE PROFILE METHODOLOGY 

The WIPP waste profiles are the highest tier of information in the TWBIA. Site-specific waste 
profiles with the same Final Waste Form are combined across the TAU waste generator/storage 
sites into what is defined as an overall WIPP waste profile. To illustrate the methodology for 
grouping similar site-specific waste profiles into WIPP waste profiles, the CH-TAU WIPP waste 
profile for "inorganic non-metal" waste (exemplified in Figure 2-3) is provided in Figure 3-5. The 
TWBIA technical staff evaluates the WIPP-Ievel rollups in a similar manner as described for the 
site-level rollups. 

As described in Sections 2.1 and 2.2, each waste stream from each TAU waste generator/storage 
site is defined in a waste stream profile, then grouped by site Final Waste Forms into site-specific 
waste profiles. These site-specific waste profiles are then rolled-up into WI PP waste profiles by 
combining identical Final Waste Forms from all the TAU 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. As with the site-specific waste 
profiles, there can be a maximum of 11 possible WIPP waste profiles for CH-TAU and 11 possible 
WIPP waste profiles for AH-TAU waste. 
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3. WIPP DISPOSAL INVENTORY 

3.1 INTRODUCTION 
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December 1995 

The highest tier of information in the TWBI R is the WIPP waste profiles, waste material parameter 
densities, disposal radionuclide inventory, and the WIPP disposal inventory volumes. This 
chapter will present these upper level WIPP data sets and the methodology used in deriving the 
data sets. 

3.2 WIPP DISPOSAL INVENTORY VOLUMES FOR EACH FINAL WASTE FORM 

As discussed in Section 1.3, the disposal inventory is defined by the LWA (Public Law, 1992b) 
and the WIPP C&C Agreement (DOE and the State of New Mexico, 1981) as: the maximum 
allowable WIPP capacity is approximately 175,600 cubic meters, of which RH·TRU disposal 
inventory is limited to approximately 7,080 cubic meters resulting in a calculated CH-TRU disposal 
inventory limit of approximately 168,500 cubic meters. 

Using volumes for all the defense TRU waste streams (including the mixed and non-mixed TRU 
waste volumes) in the TWBID, 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 
3·1 (by Final Waste Forms) and depicts both the anticipated and disposal inventory volumes. 

As defined in Section 1.3.1, the anticipated CH-TRU inventory volumes are the sum of the 
"stored" and "projected" volumes. The procedure to scale to the disposal inventory is summarized 
below. Scaling of the disposal inventory is for PA purposes to allow PA to model a capacity 
waste load based on currently anticipated profiles. 

• Applying the formula given in Chapter 1 : 

1.685 X 105m3 5.8 X 104 m3 /'/:~:;: 

(CH-TR~::::::o::::::;-) (~~~-~ 

• Multiply the CH-TRU waste projected inventory volumes by the scaling factor for all the 
Final Waste Forms, and add the stored volumes (which results in the numbers in the 
"Disposal Inventory" column of Table 3-1 ). 

The CH·TRU waste stream volume on a system-wide Final Waste Form basis is increased by 
50 percent to account for the difference between the anticipated inventory and the maximum 
calculated WIPP CH-TRU disposal inventory. 

The RH·TRU WIPP inventory has not been scaled. The RH-TRU anticipated inventory is greater 
than the amount of RH·TRU waste allowed in the WIPP by the C&C Agreement (DOE and the 
State of New Mexico, 1981). DOE is committed to abide by all agreements and laws regarding 
RH· TRU limitations. DOE and SNUNM will evaluate this inventory to determine the disposal 
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Table 3-1 

TRANSURANIC WASTE DISPOSAL INVENTORY FOR WIPP 
Contact Handled Waste (Cubic Meters) 

Final Waste Forms Stored Projected Anticipated WIPP Disposal 
Volumes Volumes Volumes Volumes 

Combustible 5.8E+03 4.6E+03 l.OE+04 1.4E+04 

Filter 2.2E+02 5.1E+02 7.3E+02 1.2E+03 

Graphite 5.JE+02 4.8E+Ol 5.6E+02 6.0E+02 

Heterogeneous 2.7E+04 1.3E+04 4.0E+04 5.1E+04 

Inorganic Non-Metal 3.1E+03 9.4E+02 4.1E+03 4.9E+03 

Lead/Cadmium Metal Waste 3.5E+Ol 3.3E+02 3.7E+02 6.6E+02 

Salt Waste 2.1E+OI 3.3E+02 3.5E+02 6.4E+02 

Soils 4.JE+02 6.0E+03 6.4E+03 1.2E+04 

Solidified Inorganics 9.6E+03 4.5E+03 1.4E+04 1.8E+04 

Solidified Organics 9.IE+02 7.5E+Ol 9.8E+02 l.IE+03 

Uncategorized Metal l.IE+04 2.3E+04 3.4E+04 5.4E+04 

Total CB Volumes 5.8E-Hl4 5.4E-H>4 1.1E-H>5 1.6E-Hl5 

Remote Handled Waste 

Combustible 3.6E-Hll 4.9E+Ol 8.5E+OJ 

Heterogeneous 2.3E+03 5.5E+03 7.8E+03 

Inorganic Non-Metal 4.6E+OI 2.IE+OJ 6.8E+Ol 

Lead/Cadmium Metal Waste 7.IE+OO 6.7E+Ol 7.4E+OI 

Solidified lnorganics l.IE-Hl3 2.3E+02 1.3E+03 

Solidified Organics 3.6E+OO O.OE+OO 3.6E+OO 

Uncategorized Metal 1.2E+02 1.7E+04 1.8E+04 

Total RH Volumes 3.6E-Hl3 2.3E-Hl4 2.7E-HJ4 

Total TRU Waste Volumes 6.2E-HJ4 . 7.7E-H>4 1.4E-H>5 1.7E-H>5 

-
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options for all DOE RH-TAU waste. This inventory has not been scaled down to the limit imposed 
by the C&C Agreement so that all available data are presented to DOE and SNUNM to conduct 
modeling and other evaluations to determine the disposition of this waste. 

3.3 ROLL-UP OF WIPP WASTE MATERIAL PARAMETERS BY FINAL WASTE FORM 

The roll-ups of waste material parameters by Final Waste Forms. or by site, are developed from 
the volumes from the TWBID. The roll-ups by Final Waste Forms or by site require combining 
data from several TWBID waste streams. A weighted average value for the waste material 
parameters is calculated from the average densities provided by the TRU waste generator/storage 
sites modified by the TWBID volume fractions and summed as follows: 

Average Density 
of waste material 
parameter; 

= L Average Densityi X 

(Volume TWBIR Streami) 

{Total Volume of Final 
Waste Form) 

where i is an index representing individual waste streams of the same Final Waste Form 

The minimum density is chosen as the smallest minimum density of a particular waste material 
parameter in the TWBID waste streams in a particular site-specific roll-up. The maximum density 
is chosen in a similar manner, except that the largest maximum density was chosen. Thus. the 
maximum and minimum values reported in Tables 3-2 and 3-3 are the absolute extreme values 
reported across the system, and in many cases they only apply to a very small volume of waste. 
If required, the user can use the data in the database to calculate a "weighted average maximum" 
value to obtain a maximum value that may be more representative of the total inventory. 

In some cases, the TRU waste generator/storage sites did not have data for minimum and 
maximum densities, even though average densities were provided. In these cases; for roll-up 
purposes only, the assumptions identified in Section 1.5.1 were implemented. This ensures that 
the calculated and rolled-up maximum densities are equal to or greater than the average 
densities. However, the maximum density may not be a true maximum but rather the maximum 
average density (see Chapter 6 for further TWBID information). 

The waste material parameters that are inputs into the PA models are presented in Table 3-2 for 
CH-TRU waste and Table 3-3 for RH-TRU waste. These tables represent the waste material 
parameters for the WIPP disposal inventory. 

3.4 UnUZATION OF WASTE MATERIAL PARAMETER DATA IN APPLICATIONS 

The waste material parameter data presented in Tables 3-2 and 3-3 must be used with certain 
limitations. If the "average" weighVvolume (density) composition of CH-TRU and RH-TRU 
wastes in terms of the waste material parameters is needed then the middle column of Tables 3-2 
and 3-3 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: 
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TableJ-2 

WIPP CH-TRU Waste Material Parameter Disposal Inventory 

Waste Material Parameten <Kg!m3l Maximum Average 

Iron Base Metal/ Alloys 2.6E+03 1.7E+02 

Aluminum Base Metal/Alloys 8.0E+02 1.8E+01 

Otber Metal/ Alloys 1.6E+03 6.7E+01 

Otber Inorganic Materials 1.4E+03 3.1 E+01 

Vitrified 2.5E+03 5.5E+01 

Cellulosics 9.6E+02 5.4E+01 

Rubber 6.3E+02 1.0E+01 

Plastics 8.9E+02 3.4E+01 

Solidified Inorganic Material 2.2E+03 5.4E+01 

Solidified Organic Material 1.4E+03 5.6E+OO 

Cement (Solidified) 1.2E+03 5.0E+01 

Soils 1.6E+03 4.4E+01 

Container Materials - Kg/m3 

Steel 139 

Plastic/ Linen 26 

3-4 
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Minimum 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

-



Table 3-3 

WIPP RH-TRU Waste Material Parameter Disposal Inventory 

Waste Material Parameters CKg/m3 Maximum Average 

Iron Base Metal/ Alloys 1.7E+03 1.0E+02 

Aluminum Base Metal/ Alloys 1.7E+02 7.1E+OO 

Other Metal/ Alloys 9.1E+02 2.5E+02 

Other Inorganic Materials 2.0E+03 6.4E+01 

Vitrified 2.5E+03 4.7E+OO 

Cellulosics 5.7E+02 1.7E+01 

Rubber 4.4E+02 3.3E+OO 

Plastics 6.2E+02 1.5E+01 

Solidified Inorganic Material 6.1E+02 2.2E+01 

Solidified Organic Material 8.1E+02 9.3E-01 

Cement (Solidified) 5.BE+02 1.9E+01 

Soils 2.4E+01 1.0E+OO 

Container Materials - Kglm3 

Steel 446 

Plastic/Liners 3.1 

Lead 465 

Steel Plug 2145 

-
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Minimum 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

-· 
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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-TAU or RH-TAU expected at WIPP. For instance, 
the •average• cubic meter of CH-TAU waste expected at WIPP is (see Table 3-2): 

592.6 kg/m3 r.H-TRU waste+ 165 kg/m3 of packaging= 757.6 kg/m3 

• 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. 

• If sampling of the waste material parameters is needed, caution should be taken in not over
or under-estimating the waste material parameters during analyses. The minimum and 
maximum values are the absolute extremes and never should a site have an entire waste 
stream which resulted with values at either extreme. Within a waste stream there may be 
only one container (as small as 0.002 m3

) that is packaged at either extreme. Additionally, 
these extremes could result from a projected waste volume which contains more uncertainty 
than stored waste. 

The same sampling methodology, if needed, should be used for the RH-TAU waste as reported 
in Table 3·3. 

TO OBTAIN THE TOTAL WASTE MATERIAL PARAMETER WEIGHTS FOR THE DISPOSAL 
INVENTORY, USERS OF THE DATA SHOULD MULTIPLY THE AVERAGE DENSITIES OF THE 
WASTE MATERIAL PARAMETERS FOR CH-TRU (TABLE 3·2) AND RH-TRU (TABLE 3-3) BY 
THEIR RESPECTIVE DISPOSAL INVENTORY VOLUMES AS DEFINED IN SECTION 1.3.1. 

For example: 

The expected (average) CH-TRU inventory of cellulosics for WIPP is (Table 3·2): 

54 kgtm3 x 168,500 m3 (design basis)= 9,099,500 kg cellulosics 

For steel in CH-TAU waste: 

170 kg/m3(waste) + 139 kg/m3(container) = 309 kgtm3 

309 kgtm3 x 168,500 m3 = 52,066,500 kg steel 

3.5 WIPP WASTE PROFILES 

Figures 3-1 through 3-18 present the WIPP profiles by Final Waste Form. These profiles provide 
the WIPP level volumes and summary waste material parameter densities of each Final Waste 
Form. 
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- WIPP Contact Handled Waste Profiles 

Final Waste Form: Combustible 

Retrievablv 
Site Stored (m3l Projected (m3) 

Mound Plant 7.07 0.00 

Hanford (Richland) Site 455.73 1247.26 

Rocky Fla1s Environmental Technology Site 18.5.54 861.08 

Los Alamos National Laboratory 1821.45 2376.19 

Idaho National Engineering Lalxxatory 3304.94 0.00 

Argonne Nationall..abora1ory- West 0.00 101.64 

Total Volume 5774.73 4586.18 

Waste Material Parameters (Kg!m3l Maximum Average 

Iron Base Metal/ Alloys 265.2 109.0 

Aluminum Base MetaV Alloys 4.9 0.2 

Other Metal/ Alloys 474.5 10.4 

Other Inorganic Materials 370.2 8.7 

Vitrif"red 0.0 0.0 

Cellulosics 961.5 192.5 

Rubber 629.0 30.0 

Plastics 706.7 59.5 

Solidified Inorganic Material 0.0 0.0 

Solidified Organic Material 7.0 0.0 

Cement (Solidified) 0.0 0.0 

Soils 7.5 0.0 

Figure 3- 1 
WIPP CH-TRU Waste Profile for Final Waste Form Combustible 
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Total (m3) 

7.07 

1702.99 

1046.62 

4197.64 

3304.94 

101.64 

10360.91 

Minimum 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 



WIPP Contact Handled Waste Profiles 

Final Waste Form: Filter 

Retrievablv 
Site Stored {mll Projected !mJl 

Rocky Flats Environmenlal Technology Site 72.09 477.ll 

Mound Plant 0.83 0.00 

Lawrence Livermore National Laboratory ll.l4 32.28 

Idaho National Engineering Laboratory !3l.Ol 0.00 

Total Volume 219.51 509.79 

Waste Material Parameters (Kg/mJl Maximum Average 

Iron Base Metal/ Alloys llO.O l.3 

Aluminum Base Metal/ Alloys 191.6 !2.l 

Otber Metal/ Alloys 20.0 0.8 

Other Inorganic Materials 293.3 Il.O 

Vitrified 0.0 o.o· 

Cellulosics 429.l l6.3 

Rubber 20.0 3.3 

Plastics 100.0 4.6 

Solidified Inorganic Material 0.0 0.0 

Solidified Organic Material 0.0 0.0 

Cement (Solidified) 0.0 0.0 

Soils 0.0 0.0 

Figure 3-2 
WIPP CH-TRU Waste Profile for Final Waste Form Filter 
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Total (mll 

l49.60 

0.83 

47.82 

13l.Ol 

729.30 

Minimum 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 



WIPP Contact Handled Waste Profiles 

Final Waste Form: Graphite 

Site 

Rocky Flats Environmental Tochnology Site 

Idaho N a!ional Engineering Lahor.otory 

Total Volume 

Waste Material Parameters (Kg/m3l 

Iron Base Metall Alloys 

Aluminum Base Metal/Alloys 

Other Metall Alloys 

Other Inorganic Materials 

Vitrified 

Cellulosics 

Rubber 

Plastics 

Solidified Inorganic Material 

Solidified Organic Material 

Cement (Solidified) 

Soils 

Retrievablv 
Stored (m3l 

13.73 

498.19 

511.91 

Projected (m3l 

47.l7 

0.00 

47.57 

Maximum Average 

764.4 1.4 

38.2 0.0 

46.6 0.0 

8!2.l 299.9 

0.0 0.0 

9.8 4.8 

0.0 0.0 

ll.4 l.6 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

Figure 3-3 
WIPP CH-TRU Waste Profil~ for Final Waste Form Graphite 
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Total (m3) 

61.30 

498.19 

559.48 

Minimum 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 



WIPP Contact Handled Waste Profiles 

Final Waste Form: Heterogeneous 

Retrievablv 
Site Stored (m3l Projeeted (m3l 

Univen.ity of Misoouri Research React<x 0.21 0.83 

Los Alamos National Laboratory 16.02 29.12 

Hanford (Richland) Sit. 11190.75 6271.29 

Lawrmcc Livermore National Laboratory 198.85 663.78 

Energy Tcdmology Engineering Centor 1.68 0.00 

Idaho National Engineering Laboratory 10608.50 0.00 

Nevada Test Site 613.26 8.98 

Mound Plant 0.62 0.00 

Bettis Atomjc Power Laboratory 0.00 123.27 

U.S. Anny Material Command 2.50 0.00 

Savannah River Site 2611.61 5475.85 

Sandia National Laboratory • Albuquerque 6.66 7.49 

ArgOtutC National Laboratmy- Wc.t 6.54 345.35 

Oak Ridge National Laboratory 1304.16 256.26 

Roclcy Flats Environmcnlal Technology Site 3.86 0.00 

Pantex Plant 0.61 0.00 

Total Volume 26565.83 13182.22 

Figure 3-4 

DOEICAQ-95-1121 

D=rnber 1995 

Total (m3l 

L04 

45.14 

17462.04 

862.63 

1.68 

10608.50 

622.24 

0.62 

123.27 

2.50 

8087.46 

14.14 

351.89 

1560.42 

3.86 

0.62 

39748.05 

WIPP CH-TRU Waste Profile for Final Waste Form Heterogeneous 
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DOEICA0-95-1121 

December 1995 

WIPP Contact Handled Waste Profiles 

Waste Material Parameten <Kg!~ Maximum Average Minimum 

Iron Base MetaU Alloys 1716.4 247.3 0.0 

Aluminum Base MetaU Alloys 800.0 46.0 0.0 

Other Met aU Alloys 800.0 5.7 0.0 

Other Inorganic Materials 1442.3 26.2 0.0 

Vitrified 0.0 0.0 0.0 

Cellulosics 961.5 86.1 0.0 

Rubber 330.0 19.4 0.0 

Plastics 887.0 71.5 0.0 

Solidified Inorganic Material 300.0 3.8 0.0 

Solidified Organic Material 331.6 0.4 0.0 

Cement (Solidified) 0.0 0.0 0.0 

Soils 628.4 2.9 0.0 

Figure 3-4 (continued) 
WIPP CH-TRU Waste Profile for Final Waste Form Heterogeneous 
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WIPP Contact Handled Waste Profiles 

Final Waste Form: Inorganic Non-Metal 

Retrievablv 
Site Stored {m3} Projected {m3} 

Hanford (Richland) Site 34.74 69.06 

Paducah Ga=us DiffUsion Plant 0.00 1.89 

Teledyne Brown Engin=ing 0.21 0.00 

Idaho Nalional Engineering Laboratory 3028.24 0.00 

Rocky Flats Environmcntal Technology Site 58.29 866.74 

Totai Volume 3121.47 937.68 

Waste Material Parameten ('Kg/m3} Maximum Average 

Iron Base Metal/ Alloys 63.6 2.8 

Aluminum Base Metal/ Alloys 3.9 0.0 

Otber Metal/ Alloys 76.6 0.2 

Other Inorganic Materials 1250.0 99.6 

Vitrified 2500.0 1414.6 

Cellulosics 850.0 15.9 

Rubber 47.6 0.4 

Plastics 166.9 6.7 

Solidified Inorganic Material 327.0 14 

Solidified Organic Material 0.9 0.0 

Cement (Solidified) 0.0 0.0 

Soils 865.8 0.0 

Figure 3-5 

DOE!CAQ.95-1121 

De=nber 1995 

Total {m3l 

!03.79 

1.89 

0.21 

3028.24 

925.03 

4059.16 

Minimum 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

o.o 

0.0 

0.0 

0.0 

0.0 

0.0 

WIPP CH-TRU Waste Profile for ,Final Waste Form Inorganic Non-Metal 
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WIPP Contact Handled Waste Profiles 

Final Waste Form: Lead/Cadmium Metal Waste 

Retrievablv 
Site Stored (m3l Projected (m3l 

Argonne National Laboralory - East 1.07 1.29 

~ock.y Flats Environmtnta.l Technology Site 3.95 298.27 

Los Alamos National Labo<atory 1.89 0.00 

Hmford (Richland) Sit< 14.17 34.53 

Idaho National Engineering Laboratory 14.37 0.00 

Total Volume 35.45 334.09 

Waste Material Parameters (Kg/m3) Maximum Average 

Iron Base Metall Alloys 488.7 133.8 

Aluminum Base Metall Alloys 61.6 16.6 

Other Metalf Alloys 1438.1 52.2 

Other Inorganic Materials 40.9 11.7 

Vitrified 0.0 0.0 

Cellulosics 87.9 4.0 

Rubber 125.5 15.5 

Plastics 91.7 22.3 

Solidified Inorganic Material 0.0 0.0 

Solidified Organic Material 0.9 0.0 

Cement (Solidified) 0.0 0.0 

Soils 0.0 0.0 

Figure 3-6 

DOEICA0-95-1121 

December 199$ 

Total (m3) 

2.36 

302.22 

1.89 

48.69 

14.37 

369.53 

Minimum 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

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 

Site 

Rocky Flats Environmental Technology Site 

Idaho National Engineering Laboratory 

Lawrence Livermore National Laboratory 

Total Volume 

Waste Material Parameters (l(g/m3) 

Iron Base Metal/ Alloys 

Aluminum Base Metal/ Alloys 

Other Metal/ Alloys 

Other Inorganic Materials 

Vitrified 

Cellulosics 

Rubber 

Plastics 

Solidified Inorganic Material 

Solidified Organic Material 

Cement (Solidified) 

Soils 

Retrievablv 
Stored (m3l 

0.00 

20.52 

0.62 

21.14 

Projected (m3l . 

325.92 

0.00 

3.02 

328.93 

Maximum Average 

540.0 181.4 

80.0 0.1 

212.0 2.3 

625.0 170.1 

0.0 0.0 

211.7 164.2 

20.0 0.0 

100.0 0.6 

10.0 0.0 

10.0 0.0 

0.0 0.0 

0.0 0.0 

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

3- 14 

DOE/CA0-95-1121 

December 1995 

Total (m3l 

325.92 

20.52 

3.64 

350.07 

Minimum 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 



WIPP Contact Handled Waste Profiles 

Final Waste Form: Soils 

Retrievablv 
§i!£ Stored (m3} Projected (m3} 

Mound Plant 177.18 0.00 

Los Alamos National Labon~Dry 110.57 29.12 

Hanford (Rieh.land) Site 119.48 5961.70 

Total Volume 407.23 5990.82 

Waste Material Parameters !Kgim3} Maximum Average 

Iron Base Metal/ Alloys 29.1 1.7 

Aluminum Base Metal/ Alloys 0.0 0.0 

Other Metal/ Alloys 0.0 0.0 

Other Inorganic Materials 17.4 1.0 

Vitrified 0.0 0.0 

Cellulosics 68.7 3.7 

Rubber 56.4 1.7 

Plastics 131.0 3.2 

Solidified Inorganic Material 0.0 0.0 

Solidified Organic Material 138.2 0.1 

Cement (Solidified) 0.0 0.0 

Soils 1600.0 756.9 

Figure 3-8 
WIPP CH-TRU Waste Profile for Final Waste Form Soils 
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OOE/CA0-95-1121 

December 1995 

Total (m3} 

177.18 

139.69 

6081.17 

6398.04 

Minimum 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 



WIPP Contact Handled Waste ProfiJes 

Final Waste Form: Solidified Inorganics 

Retrievablv 

~ Stored (m3} Projected (m3} 

Hanford (Richland) Si,. 12.94 7.07 

Argonne National Laboral"')' • Em 5.20 0.00 

Nevada Test Site: 5.67 0.00 

Savannah River Site 200.19 1169.61 

Rocky Flats Environmental Technology Site 165.36 1257.64 

Idaho National Engineering Laborat<><Y 4344.44 0.00 

Mound Plant 6.03 0.00 

Los Alamos N ational.Laboratory 4888.20 2033.82 

Ames Laboratory - Iowa State Un.iv. 0.00 0.42 

Lawrence Livmnore National Laboratory 14.35 5.82 

Total Volume 9642.39 4474.39 

Waste Material Parameters ('Kg/mJ} Maximum Average 

Iron Base Metal/ Alloys 2375.0 181.4 

Aluminum Base Metal/ Alloys 50.0 0.0 

Other Metal/ Alloys 544.0 0.8 

Other Inorganic Materials 985.1 80.7 

Vitrified 2473.0 32.4 

Cellulosics 100.0 0.4 

Rubber 32.9 0.0 

Plastics 100.0 2.2 

Solidified Inorganic Material 2180.0 415.6 

Solidified Organic Material 365.0 0.1 

Cement (Solidified) 1166.0 388.1 

Soils 671.5 0.6 

Figure 3-9 

DOEICA0-95-1121 

December 1995 

Total (m3} 

20.02 

5.20 

5.67 

1369.80 

1423.01 

4344.44 

6.03 

6922.02 

0.42 

20.18 

14116.78 

Minimum 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

WIPP CB-TRU Waste Profile for Final Waste Form Solidified Inorganics 
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WIPP Contact Handled Waste Profiles 

Final Waste Form: Solidified Organics 

Retrievablv 
Site Stored (mll Projected (mll 

Rocky Flats Environmental Technology Site 109.82 31.11 

Hanford (Richland) Site 7.36 9.36 

Los Alamos National Laboratory 1.46 29.12 

Idaho National Engineering Laboratory 789.67 0.00 

Argorme National I...abora1ory ~ East 0.21 0.00 

La\\Tellce Livermore National Laboratory 1.04 5.82 

Total Volume 909.56 75.41 

Waste Material Parameten (Kg/m3l Maximum Average 

Iron Base Metal/Alloys 100.0 0.3 

· Aluminum Base Metal/ Alloys 50.0 0.0 

Otber Metal/ Alloys 20.0 0.0 

Otber Inorganic Materials 673.1 115.4 

Vitrified 0.0 0.0 

Cellulosics 100.0 0.3 

Rubber 20.0 0.0 

Plastics 126.5 6.7 

Solidified Inorganic Material 1014.0 20.6 

Solidified Organic Material 1375.6 612.2 

Cement (Solidified) 1166.0 129.8 

Soils 137.2 0.2 

Figure 3- 10 

OOEICA0-95-1121 

Decembe.- 1995 

Total (m3) 

140.93 

16.72 

30.58 

789.67 

0.21 

6.86 

984.97 

Minimum 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

WIPP CB-TRU Waste Profile for Final Waste Form Solidified Organics 
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WIPPContact Handled Waste Profiles 

Final Waste Form: Uncategorized Metal 

Retrievablv 

~ Stored (m3) Projected (m3) 

Sa.vann&h River Site 70.3S 120.S4 

~ National Laboratory - East 4.99 128.S4 

Mound Plant 82.48 0.00 

Argonn• N.Uon>J l..abora!oly- West D.OD 293.76 

Idaho National Engin=mg l..aboraiOiy S866.82 0.00 

Hanford (Richland) Site 444.86 I963S.IS 

Los Alamos National Laboral.ory 4214.43 28S3.76 

Rocky Flats Environmental Technology Site 93.31 236.12 

Total Volume 10777.24 23267.87 

Waste Material Parameters fKg/mJl Maximum Average 

Iron Base Metal/ Alloys 2S9S.2 IS3.S 

Aluminum Base Metal/ Alloys 73."7 3.S 

Other Metal/ Alloys I S86.S 210.3 

Other Inorganic Materials 812.S 14.1 

Vitrified 0.0 0.0 

Cellulosics 184.8 12.2 

Rubber 113.7 0.7 

Plastics 149.0 7.9 

Solidified Inorganic Material 0.0 0.0 

Solidified Organic Material 0.1 0.0 

Cement (Solidified) 0.0 0.0 

Soils 3.S 0.0 

Figure 3 -11 

DOEICA0-9S-1121 

December 199S 

Total (m3) 

190.89 

133.54 

82.48 

293.76 

S866.82 

20080.01 

7068.19 

329.43 

34045-!Z 

Minimum 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.6 

0.0 

0.0 

0.0 

WIPP CB-TRU Waste Profile for Final Waste Form Uncategorized Metal 
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WIPP Remote Handled Waste Profiles 

Final Waste Form: Combustible 

Site 
Idaho National Engineering Laboratory 

Los Alamos National Laboratory 

Retrievablv 
Stored (m3) 

21.36 

15.13 

Total Volume 36.49 

Waste Material Parameten (Kg/m3) 

Iron Base Metal/ Alloys 

Aluminum Base Metal/Alloys 

Other Metal/ Alloys 

Other Inorganic Materials 

Vitrified 

Cellulosics 

Rubber 

Plastics 

Solidified Inorganic Material 

Solidified Organic Material 

Cement (Solidified) 

Soils 

Projected (m3) 
0.00 

48.95 

48.95 

Maximum 

265.2 

0.4 

330.9 

50.3 

0.0 

98.3 

438.7 

71.1 

0.0 

0.0 

0.0 

0.0 

Figure 3 -12 

Average 

193.3 

0.3 

16.6 

8.6 

0.0 

49.0 

64.4 

7.0 

0.0 

0.0 

0.0 

0.0 

WIPP RH-TRU Waste Profile for Final Waste Form Combustible 
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DOE!CA0-95-1121 

Decembe< 1995 

Total (m3) 
21.36 

64.08 

85.44 

Minimum 

0.0 

0.0 

0.0 

3.3 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 



WIPP Remote Handled Waste Profiles 

Final Waste Form: Heterogeneous 

Retrievablv 
Site Stored (m3} Projected (m3} 

Oak Ridge National Laboratory 1432.01 240.30 

Los Alamos National Laboratory 11.57 0.00 

Battelle Columbus Laboratories 580.50 0.00 

Bettis Alomic Power Laboratory 0.00 6.67 

Idaho National Engineering Labora1ory 49.84 0.00 

Hanford (Richland) Site 199.36 4066.41 

Argonne National Labora1ory- West 0.00 1208.62 

Total Volume 2273.28 5522.00 

Waste Material Parameters (Kg.lm3} Muimum Average 

Iron Base Metal/ Alloys 1716.4 175.5 

. Aluminum Base Metal/Alloys 167.8 23.7 

Other Metal/ Alloys 500.0 14.1 

Other Inorganic Materials 2000.0 185.7 

Vitrified 0.0 0.0 

Cellulosics 572.8 57.4 

Rubber 231.4 10.4 

Plastics 621.9 49.1 

Solidified Inorganic Material 83.0 9.0 

Solidified Organic Material 31.0 2.9 

Cement (Solidified) 0.0 0.0 

Soils 24.4 3.5 

Figure 3 -13 

DOEICA0-95-1121 

December 1995 

Total (m3) 
1672.31 

11.57 

580.50 

6.67 

49.84 

4265.77 

1208.62 

7795-29 

Minimum 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

WIPP RH-TRU Waste Profile for Final Waste Form Heterogeneous 
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- WIPP Remote Handled Waste Profiles 

Final Waste Form: Inorganic Non-Metal 

Site 
Argonne National Laboral.ory ·West 

Idaho National Engin=Uig Labmatory 

Retrievably 
Stored (mJl 

0.00 

46.28 

Projected (mJl 
21.36 

0.00 

DOEICA0-95-1121 

December 1995 

Total (mll 

21.36 

46.28 

-----------------------------------
Total Volume 46.28 21.36 67.64 

Waste Material Parameters (Kg/mJl Maximum Average Minimum 

Iron Base Metai/AIIoys 4.3 0.9 0.0 

Aluminum Base Metalf Alloys 0.0 0.0 0.0 

Other Met all Alloys 9.1 0.1 0.0 

Other Inorganic Materials 592.8 55.7 0.0 

Vitrified 2500.0 1852.5 0.0 

Cellulosics 40.8 6.1 0.0 

Rubber 6.1 0.2 0.0 

Plastics 48.8 3.8 0.0 

Solidified Inorganic Material 2.9 0.4 0.0 

Solidified Organic Material 0.0 0.0 0.0 

Cement (Solidified) 0.0 0.0 0.0 

Soils 0.4 0.0 0.0 

Figure 3 -14 
WIPP RB-TRU Waste Profile for Final Waste Form Inorganic Non-Metal 
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WIPP Remote Handled Waste Profiles 

Final Waste Form: Lead/Cadmium Metal Waste 

Retrievablv 
Site Stored (mJl Projected (mJl 

Argonne National Laboratory- West 0.00 6.23 

Energy T cchnology Engineering Center 0.89 0.00 

Hanford (Richland) Site 2.67 60.52 

Idaho National Engineering I..aboruory 3.56 0.00 

Total Volume 7.12 66.75 

Waste Material Parameters (KglmJj Maximum Average 

Iron Base Metal/ Alloys 345.0 24.2 

Aluminum Base MetaVAJioys 43.1 2.1 

Other MetaV Alloys 585.3 512.7 

Otber Inorganic Mat~rials 29.2 1.4 

Vitrified 0.0 0.0 

Cellulosics 7.1 0.5 

Rubber 17.4 1.9 

Plastics 49.6 2.8 

Solidified Inorganic Material 0.0 0.0 

Solidified Organic Material 202.7 5.0 

Cement (Solidified) 0.0 0.0 

Soils 0.0 0.0 

Figore 3- 15 

DOE/CA0-95-1121 

December 1995 

Total (mJl 
6.23 

0.89 

63.19 

3.56 

73.87 

Minimum 

4.7 

0.0 

104.7 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

WIPP RB-TRU Waste Profile for Final Waste Form Lead/Cadmium Metal Waste 
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WIPP Remote Handled Waste Profiles 

Final Waste Form: Solidified Inorganics 

Retrievabii 
Site Stored 1m3) Projected !mJ) 

Oak Ridge Nauonal Laboratory 1036.85 206.48 

1daho National Engin=ing Labo.-.10ty 65.27 0.00 

Argonne National Laboratory- West 1.78 28.48 

Total Volume 1103.90 234.96 

Waste Material Parameters (Kg/mJ) Maximum Average 

Iron Base Metall Alloys 199.9 3.8 

Aluminum Base Metall Alloys 0.1 0.0 

Other Metall Alloys 2.3 0.1 

Other Inorganic Materials 109.6 2.7 

Vitrified 40.5 0.7 

Cellulosics 0.8 0.0 

Rubber 0.0 0.0 

Plastics 6.8 0.3 

Solidified Inorganic Material 609.6 390.5 

Solidified Organic Material 0.5 0.0 

Cement (Solidified) 584.4 385.6 

Soils 0.6 0.0 

Figure 3- 16 

DOEICA0-95-1121 

December 1995 

Total 1m3) 

1243.33 

65.27 

30.26 

1338.86 

Minimum 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

33.9 

0.0 

22.6 

0.0 

WIPP RII-TRU Waste Profile for Final Waste Form Solidified lnorganics 
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WIPP Remote Handled Waste Profiles 

Final Waste Form: Solidified Organics 

Site 
Idaho National Engineering Laboratory 

Retrievablv 
Stored (m3l 

3.56 

Projected (m3l 
0.00 

DOE/CA0-95-1121 

December 1995 

Total (m3l 
3.56 

------------------------------------
Total Volume 3.56 0.00 3.56 

Waste Material Parameters <Kg!m3) Maximum Average Minimum 

Iron Base Metal/ Alloys 0.9 0.3 0.1 

Aluminum Base Metal/ Alloys 0.4 0.0 0.0 

Other Metal/ Alloys 0.1 0.0 0.0 

Other. Inorganic Materials 220.4 115.4 37.8 

Vitrified 0.0 0.0 0.0 

Cellulosics 1.0 0.3 0.2 

Rubber 0.2 0.0 0.0 

Plastics 14.1 6.7 1.1 

Solidified Inorganic Material 36.0 20.6 17.0 

Solidified Orgaoic Material 808.1 612.2 391.2 

Cement (Solidified) 195.7 129.8 15.9 

Soils 0.2 0.2 0.2 

Figure 3- 17 
WIPP RB-TRU Waste Profile for Final Waste Form Solidified Organics 
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WIPP Remote Handled Waste Profiles 

Final Waste Form: Uncategorized Metal 

Retrievablv 
Site Stored {m3J Projected (m3l 

Argonne National 1.-oboratory- West 17.51 0.00 

Idaho National Engineering 1.-oboratory 30.&5 0.00 

Los Alamos National 1.-oboratory 67.64 49.84 

Hanford (Richland) Site 0.00 17400.39 

Total Volume 116.00 17450.23 

Waste Material Parameters (Kg/m3l Maximum Average 

Iron Base ~etal/ Alloys 1146.1 75.3 

Aluminum Base Metal/ Alloys 33.5 0.4 

Other Metal/ Alloys 913.5 375.5 

Other Inorganic Materials 52.0 15.4 

Vitrified 0.0 0.0 

Cellulosics 129.6 0.8 

Rubber 11.5 0.0 

Plastics 104.5 0.5 

Solidified Inorganic Material 0.0 0.0 

Solidified Organic Material 0.0 0.0 

Cement (Solidified) 0.0 0.0 

Soils 0.0 0.0 

Figure 3 -18 

DOEICA0-95-1121 

Dccembcr1995 

Total (m3l 
17.51 

30.&5 

117.4& 

17400.39 

17566.23 

Minimum 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

WIPP Rll-TRU Waste Profile for Final Waste Form Uncategorized Met·.,.__,. 
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3.6 WIPP DISPOSAL RADIONUCLIDE INVENTORY 

OOEICA0--95-1121 
December 1995 

The waste-stream level radionuclide data reported in Appendices 0 and P (and/or on the 
accompanying TWBID diskettes) are insufficient to derive a WIPP radionuclide inventory because 
not all sites provided radionuclide data for each individual waste stream. Therefore, the site-level 
radionuclide inventories C')llected in the joint IDB and Revision 2 TWBIR data call were used. 
Table 3-4 provides the radionuclide inventory reported in curies per cubic meter and total curies. 
The generator/storage sites report the total curies for each isotope for stored waste only. All 
numbers (except the RFETS plutonium residues as explained in Section 1.5.3) have been 
decayed to December 1995, using the Oak Ridge Isotope Generation and Depletion Code 
(ORIGEN 2) (Croff, 1980 and Croff, 1983). The TWBIR team calculated the WIPP radionuclide 
inventory as follows: 

CH-TRU 

• All sites (except RFETS) 

Total Stored Decayed Curies (IDB) 
= Stored Ci!m3 

Total Stored Volume (TWBIR) 

• For RFETS 

Total Stored Decayed Curies (IDB) 

Total Stored Volume- RFETS Actinide Separation Residue Volume = Stored Ci!m3 

(TWBIR) (TWBIR, Appendix J) 

Because RFETS did not report plutonium residue curies in the IDB submittals, the RFETS 
plutonium residue volumes had to be subtracted from the TWBIR stored volumes to make the 
TWBIR consistent with the IDB. 

To calculate the radionuclide inventory for all sites (except RFETS) the following formula was 
used: 

Stored Decayed Curies (IDB) + 
[(Scaled Projected Volumes) (Stored Cilm3

)] 
(TWBIR) 
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= Total Decayed CH-TRU WIPP Curies 
for all sites except RFETS 



For the RFETS, the following formula was used: 

DOE/CA0-95-1121 
December 1995 

Stored Decayed 
Curies (IDB) + 

RFETS (ship as waste) [ ( Scaled Projected } (Stored\] Total Decayed 
Undecayed Curies + Volumes (TWBIR) Ci!m3 / = CH-TRU WIPP 
(TWBIR, Appendix J) Curies for RFETS 

To calculate the WIPP CH-TRU radionuclide inventory in Ci!m3): 

Total Decayed CH-TRU WlPP Curies for all s~es 

CH-TRU Disposal Inventor}' 

RH-TRU. 

Totai'Stored Decayed Curies (lOB) 

Total Stored Volume (TWBIR) 

Stored Decayed Curies (lOB) + 
[(Total Projected Volumes) (Stored Ci!m3

)] 

(TWBIR) 

= CH-TRU radionuclide inventory (Cifm~ 

= Stored Ci!m3 

= Total Decayed RH-TRU WlPP Curies 

To calculate the WIPP RH-TRU radionuclide inventory in Ci!m3: 

Total Decayed RH·TRU WIPP Curies 
= RH-TRU radionuctide inventory (Ci!m3) 

Total RH-TRU (stored & projected) Inventory 

Reporting the radionuclide inventory and curies per cubic meter (see Table 3-4) will allow the 
users of the data the opportunity to scale the radionuclide inventory to various volumes for 
sensitivity studies. Reporting in terms of curies per cubic meter also eliminates the requirement 
to scale down the RH-TRU inventory to the WIPP disposal RH-TRU inventory. Assuming that the 
radionuclide distribution for the WIPP inventory will be the same as that reported for the stored 
inventory, the total CH-TRU and RH-TRU radionuclide inventory is estimated in Table 3-4 by 
multiplying the respective disposal inventories as defined in Section 1.3.1 (168,500 cubic meters 
for CH-TRU and 7,080 cubic meters for RH-TRU). 

Appendix D presents the radionuctide inventory in decayed curies for each TRU waste site for the 
stored waste inventories provided by the TRU waste generator/storage sites. Again, these 
numbers were decayed to December, 1995 using ORIGEN 2. The RFETS plutonium residue 
curies, which are included in the numbers in Table 3-4, are undecayed values (see Appendix J) . 
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and were added to their decayed site radionuclide inventory submittal to calculate the total 
RFETS radionuclide inventory. The results are reported as the RFETS radionuclide inventory in 
Appendix D. 

Since Oak Ridge National Laboratory (ORNL) reported a very conservative inventory for U-235 
in RH-TRU waste, the anticipated transportation requirements of the RH-TAU canister have been 
imposed on the RH-TAU inventory in order to estimate the curies per cubic meter of U-235 in the 
WIPP radionuclide inventory for RH-TRU waste. 

The basis for the new estimate for U-235 is the anticipated initial transportation limit of a 
maximum of 325 grams of Pu-239 fissile gram equivalent (FGE) for an RH canister (DOE, 1991 ). 
Based on the curies per cubic meter calculated for Pu-239 (1.45 Ci!m3) and U-233 (4.50E-03 
Ci!m3) in Table 3-4 for RH-TRU waste, it was estimated that these two radionuclides would 
contribute a total of approximately 21.8 grams of Pu-239 FGE per RH canister. If the 
transportation limit of 325 Pu-239 FGE is imposed, the maximum amount of U-235 that can be 
transported would equal not more than 303.8 Pu-239 FGE. Assuming a 1:1 equivalence for U-
235 in terms of Pu-239 FGE (Nuclear Packaging, 1991) and 2.19 curies per gram of U-235, the 
curies per cubic meter of U-235 is estimated as, 

= 

= 

303.8 g of U-235 

RH Canister 

7.<+7E-04 Ci!m3 

X 
1 RH Canister 

0.89 m3 X 
2.19E-06 Curies of U-235 

1 g of U-235 

To avoid discrepancies in reporting the radionuclide inventory between the IDB and the Baseline 
Inventory Report, the TRU waste section of Revision 11 of the IDB is based on Revision 1 of the 
WTWBIR. Appendix G of this report presents the site-level radionuclide inventory as reported in 
Revision 11 of the IDB (DOE, 1995d). 
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Table 3-4. Disposal Radionuclide Inventory' 

Nuclide CH-TRU Waste RH-TRU Waste CH-TRU Waste 
(Ci/m3 ) (Ci/m3 ) (Total Curies') 

Ac225 1.71 E-05 4.89E-06 2.88E+00 

Ac227 3.61 E-06 2.05E-07 6.08E-01 

Ac228 4.43E-06 1.1 OE-05 7.46E-01 

Ag109M 9.32E-05 NR 1.57E+01 

DOE/CA0-95-11 21 
December 1 995 

RH-TRU Waste 
(Total Curies2

) 

3.46E-02 

1 .45E-03 

7.76E-02 

NR ·~ 
t 

-

-. ...... 

Ag110 4.20E-14 2.46E-13 7.07E-09 1.74E-09 . ··a~ ' ~/ ···, 

Ag110M 7.48E-12 1.85E-11 1.26E-06 1.31E-07 
\Q . -

Am241 2.60E+00 8.42E-01 4.39E+05 5.96E+03 .......... 
Am243 1.93E-04 3.23E-08 3.25E+01 2.28E-04 

Am245 7 .89E-15 4.06E-20 1.33E-09 2.87E-16 

At217 1.71E-05 4.89E-06 2.88E+00 3.46E-02 

Sa 137m 4.53E-02 2.89E+01 7.63E+03 2.04E+05 

Bi21 0 1 .52E-05 1.00E-09 2.55E+00 7 .OSE-06 

Bi211 3.61 E-06 2.05E-07 6.09E-01 1 .45E-03 

Bi212 1.61 E-04 8.53E-05 2.71E+01 6.04E-01 

Bi213 1.71 E-05 4.89E-06 2.88E+00 3.46E-02 

Bi214 6.91 E-05 4.97E-09 1.16E+01 3.52E-05 

Bk249 5.44E-1 0 2.80E-15 9.16E-05 1.98E-11 

Bk250 2.59E-16 NR 4.37E-11 NR 

C14 6.43E-05 2.89E-04 1.08E+01 2.05E+00 

Cd109 9.31 E-05 NR 1.57E+01 NR 

Cd113m 1.09E-11 7.71 E-11 1.84E-06 5.46E-07 

NR = Not reported by sites. 
'Decayed to December 1995. RFETS plutonium residue curies are included, but not decayed. 
'Total curies estimated by assuming a volume of 168,500 cubic meters for CH-TRU waste and 
7,080 cubic meters for RH-TRU waste. 
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Table 3-4. Disposal Radionuclide Inventory (continued) 

Nuclide CH-TRU Waste RH-TRU Waste CH-TRU Waste RH·TRU Waste 
(Ci/m3

) (Ci/m3
) (Total Curies2

) (Total Curies') 

Ce144 3.71E-07 7-25E-04 6.26E-02 5.14E+OO 

Cf249 3.81E-07 6.31E-07 6.42E-02 4.47E-03 

Cf250 1.96E-06 NR 3.30E-01 NR 

Cf251 2.24E-08 NR 3.78E-03 NR 

Cf252 1 .41E-03 1.82E-04 2.37E+02 1.29E+OO 

Cm242 1.92E-08 NR 3.23E-03 NR 

Cm243 1.63E-05 6.98E-03 2.75E+OO 4.95E+01 

Cm244 4.72E-02 4.45E-02 7.96E+03 3.15E+02 

Cm245 6.64E-04 2.07E-10 1.12E+02 1.46E-06 

Cm246 6.06E-07 NR 1.02E-01 NR 

Cm247 1.91E-14 NR 3.21E-09 NR 

Cm248 5.29E-07 2.89E-08 8.91E-02 2.05E-04 

Co 58 1.81E-18 1.75E-15 3.05E-13 1.24E-11 

Co60 3.83E-04 1.47E+OO 6.46E+01 1.04E+04 

Cr51 NR 4.29E-10 NR 3.04E-06 

Cs134 7.97E-08 2.60E-03 1.34E-02 1.84E+01 

Cs135 2_.98E-09 1.66E-08 5.02E-04 1.17E-04 

Cs137 4.78E-02 3.05E+01 8.06E+03 2.16E+05 

Es254 2.51E-16 NR 4.24E-11 /: NR 

Eu150 2.08E-10 NR 3.51E-O!f ~ .NR 
' 

Eu152 7.46E-06 1.73E-01 1.26E+OO ' ~- 1.22E+03 

Eu154 6.81E-06 8.36E-02 1.15E+OO 
.,__./ 

5.92E+02 

NR " Not reported by sites. 
'Decayed to December 1995. RFETS plutonium residue curies are included, but not decayed. 
'Total curies estimated by assuming a volume of 168,500 cubic meters for CH-TRU waste and 
7,080 cubic meters for RH-TRU waste. 
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Table 3--4. Disposal Radionuclide Inventory (continued) 

Nuclide CH-TRU Waste RH-TRU Waste CH-TRU Waste RH-TRU Waste 
!Ci/m3l (Cilm3

) (Total Curies2
) (Total Curies21 

Eu155 1.86E-03 1.67E-02 3.14E+02 1.18E+02 

Fe 55 1.13E-10 2.38E-05 1.91 E-05 1.68E-01 

Fe 59 1.57E-12 NR 2.64E-07 NR 

Fr221 1.71E-05 4.89E-06 2.88E+00 3.46E-02 

Fr223 4.98E-08 2.83E-09 8.39E-03 2.01 E-05 

H3 5.15E-06 9.33E-06 8.68E-01 6.60E-02 

1129 4.11 E-1 2 NR 6.93E-07 NR 

Kr85 1.20E-06 2.37E-04 2.02E-01 1.68E+00 

Mn54 5.06E-09 3.31 E-06 8.52E-04 2.34E-02 

Nb95 1.51E-14 1.48E-07 2.54E-09 1.05E-03 

Nb95m 5.04E-17 1.16E-10 8.50E-12 8.19E-07 

Ni59 4.39E-08 NR 7.40E-03 NR 

Ni63 5.35E-06 1.40E-04 9.02E-01 9.89E-01 

Np237 3.26E-04 6.85E-06 5.49E+01 4.85E-02 

Np239 2.20E-04 3.23E-08 3.71E+01 2.28E-04 

Np240M 8.91E-12 3.12E-15 1.50E-06 2.21E-11 

Pa231 2.67E-06 1.24E-06 4.51 E-01 8.79E-03 

Pa233 3.26E-04 6.85E-06 5.49E+01 4.85E-02 

Pa234 3.05E-07 2.64E-07 5. 14E-02 1.87E-03 

Pa234m 2.35E-04 2.03E-04 3.96E+01 1.44E+00 

Pb209 1.71E-05 4.89E-06 2.88E+00 3.46E-02 

NR = Not reported by sites. 
'Decayed to December 1995. RFETS plutonium residue curies are included, but not decayed. 
2Total curies estimated by assuming a volume of 168,500 cubic meters for CH-TRU waste and 
7,080 cubic meters for RH-TRU waste. 
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Table 3-4. Disposal Radionuclide Inventory (continued) 

Nuclide CH-TRU Waste RH-TRU Waste CH-TRU Waste RH-TRU Waste 
(Ci/m3

) (Ci/m3
) (Total Curies2

) IT otal Curies2
) 

Pb210 1.52E-05 1.00E-09 2.55E+00 7 .OSE-06 

Pb211 3.61 E-06 2.05E-07 6.09E-01 1 .45E-03 

Pb212 1.61 E-04 8.53E-05 2.71E+01 6.04E-01 

Pb214 6.91 E-05 4.97E-09 1.16E+01 3.52E-05 

Pd107 4.40E-1 0 2.45E-09 7.41 E-05 1.73E-05 

Pm147 4.68E-05 1.52E-03 7.88E+OO 1.07E+01 

Po210 1 .52E·05 1.00E-09 2.55E+OO 7.08E-06 

Po211 1.01 E-08 5.75E-10 1.71E-03 4.07E-06 

Po212 1.03E-04 5.47E-05 1.73E+01 3.87E-01 

Po213 1.67E-05 4.78E-06 2.82E+00 3.39E-02 

Po214 6.91 E-05 4.97E-09 1.16E+01 3.52E-05 

Po215 3.61 E-06 2.05E-07 6.09E-01 1 .45E-03 

Po216 1.61E-04 8.63E-05 2.71E+01 6.11E-01 

Po218 6.91 E-05 4.97E-09 1.16E+01 3.52E-05 

Pr144 3.67E-07 8.68E-04 6.18E-02 6.14E+00 

Pu236 6.16E-08 NR 1.04E-02 NR 

Pu238 2.26E+01 2.05E-01 . 3.80E+06 1.45E+03 

Pu239 4.64E+00 1.45E+00 7.82E+05 1.03E+04 

~~ Pu240 1.23E+00 7.16E-01 2.08E+05 5.07E+03 

Pu241 1.55E+01 2.00E+01 2.61E+06 1.42E +05 

Pu242 6.93E-03 2.11 E-05 1.17E+03 1.50E-01 

NR = Not reported by sites. 
'Decayed to December 1995. RFETS plutonium residue curies are included, but not decayed. 
2Total curies estimated by assuming a volume of 168,500 cubic meters for CH-TRU waste and 
7,080 cubic meters for RH-TRU waste. 
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Table 3-4. Disposal Radionuclide Inventory (continued) 

Nuclide CH-TRU Waste RH-TRU Waste CH-TRU Waste RH-TRU Waste 
(Ci/m3

) (Cilm3
) (Total Curies2

) (Total Curies2
) 

Pu243 1.91E-14 NR 3.21 E-09 NR 

Pu244 8.92E-12 3.12E-15 1.50E-06 2.21E-11 

Ra223 1.39E-05 2.05E-07 2.34E+00 1.45E-03 

Ra224 1.61 E-04 8.53E-05 2.71E+01 6.04E-01 

Ra225 1.71 E-05 4.89E-06 2.88E+00 3.46E-02 

Ra226 6.95E-05 4.97E-09 1.17E+01 3.52E-05 

Ra228 4.43E-06 1.10E-05 7.46E-01 7.76E-02 

Rh106 1. 72E-07 1 .54E-03 2.90E-02 f.09E + 01 

Rn219 3.61 E-06 2.05E-07 6.09E-01 1.45E-03 

Rn220 1.61 E-04 8.53E-05 2.71E+01 6.04E-01 

· Rn222 6.91 E-05 4.97E-09 1.16E+01 3.52E-05 

Ru106 1 .72E-07 1.54E-03 2.90E-02 1.09E+01 

Sb125 7 .17E-07 2.67E-04 1.21E-01 1.89E+00 

Sb126 8.02E-1 0 4.46E-09 1.35E-04 3.16E-05 

Sb126m 5.73E-09 3.18E-08 9.65E-04 2.25E-04 

Se79 2.58E-09 1.44E-08 4.35E-04 1.02E-04 

Sm151 8.76E-06 5.06E-05 1.48E+00 3.58E-01 

Sn119m 2.46E-11 1.35E-10 4.14E-06 9.59E-07 

Sn121 M 1 .58E-07 9.46E-07 2.66E-02 6.70E-03 

Sn126 5.8bE-09 3.18E-08 9.77E-04 2.25E-04 

Sr89 NR 2.65E-08 NR 1.88E-04 

NR = Not reported by sites. 
1 Decayed to December 1995. RFETS plutonium residue curies are included, but not decayed. 
'Total curies estimated by assuming a volume of 168,500 cubic meters for CH-TRU waste and 
7,080 cubic meters for RH-TRU waste. 
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Table 3-4. Disposal Radionuclide Inventory (continued) 

Nuclide CH-TRU Waste RH-TRU Waste CH-TRU Waste RH-TRU Waste 
(Ci/m3 l (Ci/m3

) (Total Curies2
) (Total Curies2

) 

Sr90 4.07E-02 2.95E+01 6.85E+03 2.09E+05 

Ta182 NR 5.95E-12 NR 4.21 E-08 

Tc99 1.49E-04 8.26E-07 2.52E+01 5.85E-03 

Te125m 1. 75E-07 6.57E-05 2.95E-02 4.65E-01 

Te127 7. 72E-13 2.42E-13 1.30E-07 1.72E-09 

Te127m 7.88E-13 2.47E-13 1.33E-07 1.75E-09 

Th227 3.56E-06 2.03E-07 6.01 E-01 1.43E-03 

Th228 1.61 E-04 8.53E-05 2.71E+01 6.04E-01 

Th229 1.71E-05 4.89E-06 2.88E+00 3.46E-02 

Th230 5.36E-07 1 .04E-06 9.03E-02 7.34E-03 

Th231 7.60E-05 9.38E-03 1.28E+01 6.64E+01 

Th232 5.41 E-06 1.31E-05 9.11E-01 9.24E-02 

Th234 2.35E-04 2.03E-04 3.96E+01 1.44E+00 

Tl207 3.60E-06 2.05E-07 6.07E-01 1 .45E-03 

Tl208 5.77E-05 3.07E-05 9.73E+00 2.17E-01 

T\209 3.69E-07 1.06E-07 6.22E-02 7 .48E-04 

U232 1.56E-04 8.31 E-05 2.63E+01 5.88E-01 

U233 1.1 8E-02 4.50E-03 2.00E+03 3.18E+01 

U234 3.28E-03 5.55E-03 5.53E+02 3.93E+01 

U235 7.60E-05 7.34E-04 1.28E+01 5.20E+00 

U236 1.89E-06 3.70E-07 3.19E-01 2.62E-03 

NR = Not reported by sites. 
'Decayed to December 1995. RFETS plutonium residue curies are included, but not decayed. 
'Total curies estimated by assuming a volume of 168,500 cubic meters for CH-TRU waste and 
7,080 cubic meters for RH-TRU waste. 
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Table 3-4. Disposal Radionuclide Inventory (continued) 

Nuclide CH-TRU Waste RH-TRU Waste CH-TRU Waste RH-TRU Waste 
(Ci/m3 ) (Ci/m3 l (Total Curies2 l (Total Curies2 l 

U237 2.31E-04 4.91E-04 3.89E+01 3.48E+OO 

U238 2.35E-04 2.03E-04 3.96E+01 1.44E+00 

U240 8.91E-12 3.12E-15 1.50E-06 
1
2.21E-11 

Y90 4.07E-02 2.95E+01 6.85E+03 2.09E+05 

Zn65 4.13E-14 NR 6.96E-09 NR 

Zr93 NR 2.89E-07 NR 2.04E-03 

Zr95 NR 1.56E-08 NR 1.10E-04 

TOTALS 4.68E+01 1.43E+02 7.88E+06 1.02E+06 

NR = Not reported by sites. 
'Decayed to December 1995. RFETS plutonium residue curies are included, but not decayed. 
2Total curies estimated by assuming a volume of 168,500 cubic meters for CH-TRU waste and 
7,080 cubic meters for RH-TRU waste. -
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4. STORED AND PROJECTED WIPP CH-TRU AND 

RH-TAU INVENTORIES BY SITE 

OOEICAD-95-1121 
Decamber 1995 

As described in Chapter 2, each WIPP waste stream from each waste generator/storage site is 
characterized in a waste stream profile (Appendix P or the accompanying TWBID). These waste 
stream profiles are rolled-•Jp by Final Waste Forms tor each generator/storage site. Summary 
tables of contact-handled and remote-handled WIPP (only) waste volumes by site are provided 
in Tables 4-1 and 4-2. Summary profiles of WIPP waste volumes by Final Waste Form for each 
site are provided in Tables 4-3 through 4"23. Additional information is presented in Appendix K. 
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Table4 -1 

WIPP CH-TRU Waste Anticipated Inventory By Site 
(Cubic Meters) 

Storage/Generator Site Stored Projected 
Volumes Volumes 

Ames Laboratory- Iowa State Univ. O.OE+OO 4.2E.{)J 

Argonne National Laboratory - East l.IE+{)l 1.3E+{)2 

Argonne National Laboratory - West 6.5E+{)0 7.4E+{)2 

Bettis Atotnic Power Laboratory O.OE+{)O 1.2E+{)2 

Energy Technology Engineering Center 1.7E+OO O.OE+OO 

Hanford (Richland) Site 1.2E+{)4 3.3E+{)4 

Idabo National Engineering Laboratory 2.9E+{)4 O.OE+{)O 

Lawrence Livermore National Laboratory 2.3E+{)2 7.1E+{)2 

Los Alamos National Laboratory l.IE-+{)4 7.4E+{)3 

Mound Plant 2.7E+{)2 O.OE+{)O 

Nevada Test Site 6.2E+{)2 9.0E+{)0 

Oak Ridge National Laboratory J.3E+{)3 2.6E+{)2 

Paducah Gaseous Diffusion Plant O.OE+{)O 1.9E+OO 

Pantex Plant 6.2E.{)J O.OE+{)O 

Rocky Flats Environmental Technology Site 7.IE+{)2 4.4E+{)3 

Sandia National Laboratory - Albuquerque 6.7E+{)0 7.5E+{)O 

Savannah River Site 2.9E+{)3 6.8E+{)3 

Teledyne Brown Engineering 2.1E.{)l O.OE+OO 

U.S. Army Material Command 2.5E+{)0 O.OE+{)O 

University ofMissouri Research Reactor 2.1E.{)l 8.3E.{)l 

Total CH Volumes 5.8E+{)4 5.4E~4 
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Anticipated 
Volumes 

4.2E.{)J 

1.4E+{)2 

7.5E+{)2 

1.2E+{)2 

1.7E+{)0 

4.6E+{)4 

2.9E+{)4 

9.4E+{)2 

1.8E+{)4 

2.7E+{)2 

6.3E+{)2 

1.6E+{)3 

1.9E+{)O 

6.2E.{)J 

5.1E+{)3 

1.4E+{)J 

9.6E+{)3 

2.1E.{)l 

2.5E+{)0 

l.OE+{)O 

1.1E~5 
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Table 4-2 

OOEICAD-9S-ll21 

Deccrnbeo- 199S 

WIPP RH-TRU Waste Anticipated Inventory By Site 
(Cubic Meters) 

Storage/Generator Site Stored Projttted Anticipated 

Volumes Volumes Volumes 

Argonne National Laboratory - West 1.9E+QI L3E+Q3 L3E+03 

Battelle Columbus Laboratories 5.8E+Q2 O.OE+QO 5.8E+Q2 

Bettis Atomic Power Laboratory O.OE+QO 6.7E+QO 6.7E+OO 

Energy Technology Engineering Center 8.9E-OI O.OE+QO 8.9E-OI 

Hanford (Richland) Site 2.0E+Q2 2.2E+Q4 2.2E+Q4 

Idaho National Engineering Laboratory 2.2E+Q2 O.OE+QO 2.2E+Q2 

Los Alamos National Laboratory 9.4E+Ql 9.9E+Ql l.9E+02 

Oak Ridge National Laboratory 2.5E+Q3 4.5E+Q2 2.9E+Q3 

Total RH Volumes 3.6E+QJ 2.3E+Q4 2.7E+Q4 

Total TRU Waste Volumes 6.2E+Q4 7.7E+Q4 1.4E+Q5 
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Table4- 3 

Ames Laboratory- Iowa State Univ. Final Waste Form Volumes 

Final Waste Form 

Contact Handled Waste 

Solidified Inorganics 

Total CH Volumes 

Retrievably Stored 

0.00 

0.00 

4-4 

(Cubic Meters) 

Projected 

0.42 

0.42 

OOE/CAQ-95-1121 

D=mberi99S 

Total 

0.42 

0.42 
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Table4 -4 

Argonne National Laboratory- East Final Waste Form Volumes 

(Cubic Meters) 

Final Waste Form Retrievably Stored Projected 

Contact Handled Waste 

Lead/Cadmium Metal Waste 1.07 1.29 

Solidified lnorganics 5.20 0.00 

Solidified Organics 0.21 0.00 

Uncategorized Metal 4.99 128.54 

Total CH Volumes 11.47 129.83 

-
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Total 

2.36 

5.20 

0.21 

133.54 

141.30 



Table 4-5 

Argonne National Laboratory- West Final Waste Form Volumes 

Final Waste Form 

Contact Handled Waste 

Combustible 

Heterogeneous 

Uncategorized Metal 

Total CH Volumes 

Remote Handled Waste 

Heterogeneous 

Inorganic Non-Metal 

Lead/Cadmium Metal Waste 

Solidified Inorgaoics 

! Jncategorized Metal 

Total RH Volumes 

Retrievably Stored 

0.00 

6.54 

0.00 

6.54 

0.00 

0.00 

0.00 

1.78 

17.51 

19.29 

4-6 

(Cubic Meters) 

Projected 

101.64 

345.35 

293.76 

740.76 

1208.62 

21.36 

6.23 

28.48 

0.00 

1264.69 

DOEICA0-95-1121 

December 1995 

Total 

101.64 

351.89 

293.76 

747.30. 

1208.62 

21.36 

6.23 

30.26 

17.51 

1283.98 
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Table 4-6 

Battelle Columbus Laboratories Final Waste Form Volumes 

Final Waste Form 

Contact Handled Waste 

Total CB Volumes 

Remote Handled Waste 

Heterogeneous 

Total RH Volumes 

(Cubic Meters) 

Retrievably Stored Projected 

580.50 0.00 

580.50 0.00 
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Total 

580.50 

580.50 
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Table4 -7 

Bettis Atomic Power Laboratory Final Waste Form Volumes 

(Cubic Meters) 

Final Waste Form Retrievably Stored Projected Total 

Contact Handled Waste 

Heterogeneous 0.00 123.27 123.27 

Total CH Volumes 0.00 123.27 123.27 

Remote Handled Waste 

Heterogeneous 0.00 6.67 6.67 

Total RH Volumes 0.00 6.67 6.67 

-

-
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Table4- 8 

Energy Technology Engineering Center Final Waste Form Volumes 

Final Waste Form 

Contact Handled Waste 

Heterogeneous 

Total CH Volumes 

Remote Handled Waste 

Lead/Cadmium Metal Waste 

Total RH Volumes 

(Cubic Meters) 

Retrievably Stored Projected 

1.68 0.00 

1.68 0.00 

0.89 0.00 

0.89 0.00 

4 -'9 
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Total 

!.68 

1.68 

0.89 

0.89 



Table4-9 

Hanford (Richland) Site Final Waste Form Volumes 

(Cubic Meters) 

Final Waste Form Retrievably Stored Projected Total 

Contact Handled Waste 

Combustible 455,73 1247.26 1702.99 

Heterogeneous 11190,75 627L29 17462,04 

Inorganic Non-Metal 34,74 69,06 103,79 

Lead/Cadmium Metal Waste 14,17 34.53 48,69 

Soils 119.48 596L70 608L!7 

Solidified lnorganics 12.94 1m 20.02 

Solidified Organics 7J6 9.36 16.72 

Uncategorized Metal 444,86 19635,15 20080.01 

Total CH Volumes 12280.03 33235.41 45515.44 

Remote Handled Waste 

Heterogeneous 199,36 4066.41 4265.77 

Lead/Cadmium Metal Waste 2.67 6052 63.19 

Uncategorized Metal 0.00 17400.39 17400.39 

Total RH Volumes 202.03 21527.32 21729.35 
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Table4 -10 

Idaho National Engineering Laboratory Final Waste Form Volumes 

(Cubic Meters) 

Final Waste Fonn Retrievably Stored Projected Total 

Contact Handled Waste 

Combustible 3304.94 0.00 3304.94 

Filter 131.05 0.00 131.05 

Graphite 498.19 0.00 498.19 

Heterogeneous 10608.50 0.00 10608.50 

Inorganic Non-Metal 3028.24 0.00 3028.24 

Lead/Cadmium Metal Waste 14.37 0.00 14.37 

Salt Waste 20.52 0.00 20.52 

Solidified Inorganics 4344.44 0.00 4344.44 

Solidified Organics 789.67 0.00 789.67 

Uncategorized Metal 5866.82 0.00 5866.82 

.- Total CH Volumes 28606.72 0.00 28606.72 

Remote Handled Waste 

Combustible 21.36 0.00 21.36 

Heterogeneous 49.84 0.00 49.84 

Inorganic Non-Metal 46.28 0.00 46.28 

Lead/Cadmium Metal Waste 3.56 0.00 3.56 

Solidified Inorganics 65.27 0.00 65.27 

Solidified Organics 3.56 0.00 3.56 

Uncategorized Metal 30.85 0.00 30.85 

Total RB Volumes 220.72 0.00 220.72 

-
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Table 4-11 

Lawrence Livermore National Laboratory Final Waste Form Volumes 

Final Waste Form 

Contact Handled Waste 

Filter 

Heterogeneous· 

Salt Waste 

Solidified lnorganics 

Solidified Organics 

Total CB Volumes 

(Cubic Meters) 

Retrievably Stored Projected 

!5.54 32.28 

198.85 663.78 

0.62 3.02 

14.35 5.82 

1.04 5.82 

230.40 710.73 

4- 11 
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Total 

47.82 

862.63 

3.64 

20.18 

6.86 

941.13 
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Table 4- 12 

Los Alamos National Laboratory 

(Cubic Meters) 

Final Waste Form Retrievably Stored Projected Total 

Contact Handled Waste 

Combustible 182L45 2376.19 4197.64 

Heterogeneous 16.02 29.12 45.14 

Lead/Cadmium Metal Waste L89 0.00 L89 

Soils 110.57 29.12 139,69 

Solidified Inorganics 4888.20 2033.82 6922.02 

Solidified Organics L46 29.12 30.58 

Uncategorized Metal 4214.43 2853.76 7068.19 

Total CH Volumes 11054.01 7351.14 18405.15 

Remote Handled Waste 

- Combustible 15.13 48_95 64.08 

-Heterogeneous 1L57 0.00 1L57 

Uncategorized Metal 67.64 49.84 117.48 

Total RB Volumes 94.34 98.79 193.13 
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Table 4-13 

Mound Plant Final Waste Form Volumes 

(Cubic Meters) 

Final Waste Form Retrievably Stored Projected Total 

Contact Handled Waste 

Combustible 7.07 0.00 7.07 

Filter 0.83 0.00 0.83 

Heterogeneous 0.62 0.00 0.62 

Soils 177.18 0.00 177.18 

Solidified Inorganics 6.03 0.00 6.03 

Uncategorized Metal 82.48 0.00 82.48 

Total CH Volumes 274.22 0.00 274.22 

-
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Table 4- 14 

Nevada Test Site Final Waste Form Volumes 

Final Waste Fonn 

Contact Handled Waste 

Heterogeneous 

Solidified lnorganics 

Total CH Volumes 

Retrievably Stored 

613.26 

5.67 

618.93 

4- 15 

(Cubic Meters) 

Projected 

8.98 

000 

8.98 

DOEICA0-9S·l121 

December 1995 

Total 

622.24 

5.67 

627.91 



Table 4- 15 

Oak Ridge National Laboratory Final Waste Form Volumes 

Final Waste Form 

Contact Handled Waste 

Heterogeneous 

Total CD Volumes 

Remote Handled Waste 

Heterogeneous 

Solidified lnorganics 

Total RH Volumes 

(Cubic Meters) 

Retrievably Stored Projected 

1304.16 256.26 

1304.16 256.26 

1432.01 240.30 

1036.85 206.48 

2468.86 446.78 

4. 16 
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Total 

1560.42 

1560.42 

1672.31 
.\" ·<· 

;, 

. 1243.33 . 
·"-...._~·-- :/' 

2915.64 

':.,\ t 
f) 

/ 
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Table 4- 16 

Paducah Gaseous Diffusion Plant Final Waste Fonn Volumes 

Final Waste Form 

Contact Handled Waste 

Inorganic Non-Metal 

Total CH Volumes 

Retrievably Stored 

0.00 

0.00 

4- 17 

(Cubic Meters) 

Projected 

1.89 

1.89 

DOEICA0.95-1121 

December 1995 

Total 

1.89 

1.89 



Table 4-17 

Pantex Plant Final Waste Form Volumes 

Final Waste Form 

Contact Handled Waste 

Heterogeneous 

Total CH Volumes 

Retrievably Stored 

0.62 

0.62 

4- 18 

(Cubic Meters) 

Projected 

0.00 

0.00 

DOEICA0-95-1121 

D=mber 1995 

Total 

0.62 

0.62 
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Table 4- 18 

Rocky Flats Environmental Technology Site Final Waste Form Volumes 

(Cubic Meters) 

Final Waste Form Retrievably Stored Projected Total 

Contact Handled Waste 

Combustible 185.54 861.08 1046.62 

Filter 72.09 477.51 549.60 

Graphite 13.73 47.57 61.30 

Heterogeneous 3.86 0.00 3.86 

Inorganic Non-Metal 58.29 866.74 925.03 

Lead/Cadmium Metal Waste 3.95 298.27 302.22 

Salt Waste 0.00 325.92 325.92 

Solidified Inorgaoics 165.36 1257.64 1423.01 

Solidified Organics 109.82 31.11 140.93 

Uncategorized Metal 93.31 236.12 329.43 
~ 

Total CH Volumes 705.96 4401.95 5107.91 
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Table 4- 19 

Sandia National Laboratory- Albuquerque Final Waste Form Volumes 

Final Waste Form 

Contact Handled Waste 

Heterogeneous 

Total CH Volumes 

Retrievably Stored 

6.66 

6.66 

4-20 

(Cubic Meters) 

Projected 

7.49 

7.49 

OOE/CA0-95-1121 

December 1995 

Total 

14.14 

14.14 
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Table 4-20 

Savannah River Site Final Waste Form Volumes 

Final Waste Form 

Contact Handled Waste 

Heterogeneous 

Solidified Inorganics 

Uncategorized Metal 

Total CH Volumes 

Retrievably Stored 

26ll.61 

200.19 

70.35 

2882.14 

4 - '21 

(Cubic Meters) 

Projected 

5475.85 

1169.61 

120.54 

6766.01 

DOEICAQ-95-1121 

December1995 

Total 

8087.46 

\369.80 

190.89 

9648.15 



Table4- 21 

Teledyne Brown Engineering Final Waste Form Volumes 

Final Waste Form 

Contact Handled Waste 

Inorganic Non-Metal 

Total CH Volumes 

Retrievably Stored 

0.21 

0.21 

4-22 

(Cubic Meters) 

Projected 

0.00 

0.00 

OOEICA0.95-1121 

llccembcr 1995 

Total 

0.21 

0.21 
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Table4- 22 

U.S. Army Material Command Final Waste Form Volumes 

Final Waste Form 

Contact Handled Waste 

Heterogeneous 

Total CH Volumes 

Retrievably Stored 

2.50 

2.50 

4- 23 

(Cubic Meters) 

Projected 

0.00 

0.00 

DOEICA0-95-1121 

December 1995 

Total 

2.50 

2.50 



Table 4-23 

University of Missouri Research Reactor Final Waste Form Volumes 

Final Waste Form 

Contact Handled Waste 

Heterogeneous 

Total CH Volumes 

Retrievably Stored 

0.21 

0.21 

4- '24 

(Cubic Meters) 

Projected 

0.83 

0.83 

DOE!CA0-95-1121 

December 1995 

Total 

1.04 

1.04 

-
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5. DEPARTMENT OF ENERGY TRANSURANIC WASTE INVENTORY 

5.1 INTRODUCTION 

The Waste Isolation Pilot Plant Land Withdrawal Act states that "The Secretary may commence 
emplacement of transuranic waste underground tor disposal at WIPP only upon completion of ... 
the submittal to the Congress by the Secretary of comprehensive recommendations tor the 
disposal of all transuranic waste under the control of the Secretary, including a timetable tor the 
disposal of such waste ... " (Public Law, 1992b). This section identities waste streams not included 
in the WIPP inventory. The combined waste streams from Appendices 0 and P define all known 
TRU waste reported by the TRU waste generator/storage sites. Non-WIPP waste streams in 
Appendix 0 are summarized in Section 5.2. 

There are some materials that have not been declared TRU waste by the DOE TRU waste 
generator/storage sites at this time that may become TRU waste in the future. These possible 
future wastes are also discussed in this chapter. 

5.2 WASTE STREAMS EXCLUDED FROM WIPP 

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

• Commercial and Non-Defense Waste - The National Security Programs (Public Law, 
1979), which authorized the construction of the WIPP, states that WIPP is to be a defense 
activity. Therefore those wastes that are identified as non-defense or commercial are not 
allowed to be disposed in WIPP. The non-defense or commercial waste streams are 
identified in Table 5-1. 

• Pre-1970 Buried Waste- Several sites (i.e., Los Alamos National Laboratory, Savannah 
River Site, Sandia National Laboratories, Hanford Site, Idaho National Engineering 
Laboratory, Oak Ridge National Laboratory, and West Valley) have TRU waste that were 
buried prior to 1970. The final disposition of the buried TAU wastes at DOE sites is still 
undecided. The waste streams presented in Table 5-2 provide the volume of pre-1970 
buried waste that has been reported to date. 

• Classified Waste - Sites that have classified waste will be required to declassify the waste 
prior to shipment to WIPP. Several generator/storage sites have identified classified waste 
in storage. These sites have planned declassification of these waste streams. If 
declassification is anticipated, the Final Waste Form is a part of the WIPP disposal 
inventory. If declassification is not anticipated, the Final Waste Form is excluded from 
WIPP. There was no classified waste in Final Waste Form reported in the Revision 2 
TWBIR data call. 

• Polychlorinated Biphenyls (PCBs) - This category of Toxic Substances Control Act 
(TSCA) waste is not permitted in WIPP if the PCB concentrations exceed 50 ppm 
(DOE, 19951). The TRU waste generator/storage sites have identified several waste 
streams that are regulated underTSCA (i.e., containing PCBs). Because the concentrations 
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Table 5-1 

Non Defense and Commercial Waste (Final Waste Form) 
(Cubic Metersl 

Conmet cial TRU Waste 

Waste Stored Projected Total 
Stream 10 Waste Stream Name Volumes Volumes Volumes 

AM-W001 Nuclear Pacemakers O.OE+OO 4.2E.01 4.2E.01 

WV-MOOS TRU Fillers 4.9E+01 4.6E+01 9.5E+01 

WV-M007 TRU General Waste 1 .OE+01 O.OE+OO 1.0E+01 

WV-MOOS TRU Concrete 2.1E.01 O.OE+OO 2.1 E.01 

WV-M010 TRU Spent Absorbents 4.2E-01 O.OE+OO 4.2E.01 

WV-M012 Glove Boxes 2.1 E.01 O.OE+OO 2.1 E.01 

WV-M013 Sweeping Compound 1.5E+OO O.OE+OO 1.5E+OO 

WV-M015 Chemical Process Cell General Waste 1.8E+01 O.OE+OO 1.8E+01 

WV·T001 Fissile Material • Solids 3.7E+OO O.OE+OO 3.7e+oo 

WV-T002 Fissile Material- Alpha Lab Uquids 6.2E.01 O.OE+OO 6.2E.01 

WV-T003 Fissile Materiai-UNH Solution 2.1 E.01 O.OE+OO 2.1E.01 

WV-T004 Fissile Material - other 4.2E.01 O.OE+OO 4.2E.01 

WV-T006 TRU General Waste 1.3E+01 8.8E+01 1.0E+02 

WV-T009 TRU General L.abo<ato<y Waste 2.1E+OO 2.9E+01 3.1E+01 

WV-T011 TRU Glove Boxes 21 E.01 O.OE+OO 2.1 E.01 

WV-T014 Chemical Process Cell Vessels 9.0E+01 O.OE+OO 9.0E+01 

WV-T016 Chemical Process Cell Miscellaneous Equipment 1.5E+02 O.OE+OO 1.5E+02 

WV-T017 Spent Fitter Media 3.8E+OO O.OE+OO 3.8E+OO 

WV·W024 TRU Lead 2.1E+OO O.OE+OO 2.1E+OO 

WV-W041 TRU Paint (Dry) with Metals 4.2E.01 O.OE+OO 4.2E.01 

Totals 3.4E+02 1.6E+02 5.1E+02 

Non-Defense TRU Waste 
-"-----.·-. 

Waste Stored Projected Total 
Stream 10 Waste Stream Name Volwnes Volumes Volumes 

KA-T001 Transuranic Debris 2.5E+OO 5.1E+01 5.4E+01 

KA-W016 Transuranic Debris O.OE+OO 6.9E+OO 6.9E+OO 

LB-T001 LBL ·Waste 6.2E.01 1.0E+OO 1.7E+OO 

OR-W051 CH-TRU Heterogeneous Debris (nondefense) 1.0E+OO O.OE+OO 1.0E+OO 

OR-W052 CH-TRU Uncategorized (nondefense, nonmixed) 4.4E+OO O.OE+OO 4.4E+OO 

Totals 8.5E+OO 5.9E+01 6.8E+01 

-
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Table 5-2. Pre-1970 Buried Waste 

Site Wasta Stream ID Currant Total Curies 
Volume (m1 (estimates) 

LANL LA-Z001 14,000 9,2301 

ORNL OR·Z001 176 201 

Hanford RL·Z001 63,629 93,8001 

SNUNM SA-Z001 1.33 Not available 

SRS SR-Z001 4,874 30,5001 

.,~ 

INEL IN-Z001 57,000 248,83o2 /i?. ~-' ' ''1 
WVDP WV-Z001 1,353 652,0oo2·3 ill·••·· I 

1 '- ~~~ Decayed to December 1993 
2 Not decayed 
3 TRU radionuclides only 

of the PCBs frequently is unknown, it is assumed that any waste identified as PCB 
contaminated cannot be accepted at WIPP under the WIPP penni! applications without being 
treated. These waste streams are summarized in Table 5-3 and are not included in the 
WIPP disposal inventory. 

5.3 ANTICIPATED DOE TRU WASTE INVENTORY 

The anticipated DOE TAU waste inventory that has been identified to date is provided in Tables 
5-4 and 5-5. Tables 5-4 and 5-5 include the WIPP transuranic waste disposal inventory provided 
in Tables 4-1 and 4-2 with the addition of the excluded wastes discussed in Section 5.2. Table 
5-2 provides the total pre-1970 buried waste inventory by site. This infonnation is not included 
in Tables 5-4 or 5-5 because the handling (CH-TAU or AH-TAU) is unknown. 

5.4 POSSIBLE FUTURE WIPP WASTE 

There are several categories of material that have not been declared TAU waste at this time that 
may be placed in the TAU waste category in the future: 

• One of these is plutonium residues at sites other than RFETS. RFETS has declared their 
(<50% Pu) plutonium residues TAU waste and the volumes and radionuclide inventories are 
included in the WIPP-Ievel profiles. The Defense Nuclear Facilities Safety Board 
Recommendation 94-1 Implementation Plan (DOE, 1995a) provides estimates of residues 
and mixed oxides (<50% assay) at other DOE TAU waste sites as presented in Table 5-6. 
The units for Table 5-6 is kilogram which departs from units used elsewhere in this 
document. These are the units used in the 94-1/mptementation Plan. Although the RFETS 
residues are included in the Defense Nuclear Facilities Safety Board document, they are not 
listed in Table 5-6 because they are already included in the WIPP disposal inventory. 
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Polychlorinated Biphenyl (PCB) TRU Waste (Final Waste Form) 
(Cubic Metersl 

WASTE Stored Projected Tohll 
Str....,ID Waste Strum Nan:a Vol- Volumes VolLmOS 

RF-MT0831 PCB 5<>lids-Coml>atibles/TRM 

RL-W327 2345Z Uncat met debris CH RCfTS MTRU w/ met(Hg) 6.6E+01 1.1E+02 1.8E+02 

RL-W328 2345Z Pb/Cd debris CH RCfTS MTRU w/ met(Hg) 3.BE+OO O.OE+OO 3.8E+OO 

RL-W329 2345Z Sotidff erg CH RCfTS MTRU w/ ign 2.1E+OO 8.3E+OO 1.0E+01 

RL-W333 2345Z Solidi! erg debris CH TSCA MTRU 1.2E+OO 2.5E+OO 3.7E+OO 

RL-W334 2345Z Uncat mt debris CH TSCA MTRU 2.1E-Q1 O.OE+OO 2.1E-Q1 

Totals 7.3E+01 1.2E+02 1.9E+02 

No volumes are shown for· the waste stream from Rocky Flats because the Final Waste Form for this stream has not been 
determmed by the site. 
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Total Contact-Handled Transuranic Waste Inventory By Site 
Contact Handled TRU Waste Site (Cubic Metersj 

Generator/Storage Site Stored Projected Anticipated 
Volumes Volumes Volumes 

Ames Laboratory -Iowa Stale Univ. O.OE+OO 4.2E-01 4.2E-01 

ARCO Medical Products Co. O.OE+OO 4.2E-01 4.2E-01 

Argonne National Laboratory - East 2.5E+01 1.3E+02 1.5E+02 

Argonne National Laboratory ·West 6.5E+OO 7.4E+02 7.5E+02 

Bellis Atomic Power Laboratory O.OE+OO 1.2E+02 1.2E+02 

Energy Technology Engineering Center 1.7E+OO O.OE+OO 1.7E+OO 

Hanford (Richlandl Site 1.2E+04 3.3E+04 4.6E+04 

Idaho National Engineering laboratory 2.9E+04 O.OE+OO 2.9E+04 

Lawrence Berkeley Laboratory 6.2E-01 1.0E+OO 1.7E+OO 

Lawrence Livennore National Laboratory 2.3E+02 7.1E+02 9.4E+02 

Los Alamos National Laboratory 1.1E+04 7.4E+03 1.8E+04 

Mound Plant 3.2E+02 O.OE,.OO 3.2E+02 

Nevada Test S~e 6.2E+02 9.0E+OO 6.3E+02 

Oak Ridge National Laboratory 1.3E+03 2.6E+02 1.6E+03 

Paducah Gaseous Diffusion Plant O.OE+OO 5.7E+OO 5.7E+OO 

Pantex Plant 6.2E-01 O.OE+OO 6.2E-01 

Rocky Flats Environmental Technology S~e 7.1E+02 4.4E+03 5.1E+03 

Sandia National Laboratory- Albuquerque 6.7E+OO 7.5E+OO 1.4E+01 

Savannah River Site 2.9E+03 6.8E+03 9.6E+03 

Teledyne Brown Engineering 2.1 E-01 O.OE+OO 2.1 E-01 

U.S. Anny Ma1erial Command 2.5E+OO O.OE+OO 2.5E+OO 

University of Missouri Research Reactor 2.1E-01 8.3E-01 1.0E+OO 

West Valley Demonstration Projec1 3.9E+01 1.2E+02 1.6E+02 

Totals 5.8E+04 5.4E+04 1.1E+05 
' - .. 

'0/ \, ' - \- - " /•,: / 
\ 1 '·f ... 
"':; ¥'- . 

"""' ' ~-
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Table S-5 

Total Remote-Handled Transuranic Waste Inventory By Site 
Remote Handled TRU Waste Site (Cubic Melerst 

Generator/Storage Site Stored Projected Anticipated 
Volumes Volumes Volumes 

Argonne National laboratory • Wesd 1.9E+01 1.3E+03 1.3E+03 

Battelle Columbus laboratories 5.8E+02 O.OE+OO 5.8E+02 

Bettis Atomic Power Laboratory O.OE+OO 6.7E+OO 6.7E+OO 

Energy Technology Engineering Center 6.3E+OO 8.3E-01 7.1E+OO 

Hanford (Richland) S~e 2.0E+02 2.2E+04 2.2E+04 

Idaho National Engineering Laboratory 2.2E+02 O.OE+OO 2.2E+02 

Knolls Atomic Power Laboratory. Schenectady 2.5E+OO 5.8E+01 6.1 E+01 

Los Alamos National Laboratory 9.4E+01 9.9E+01 1.9E+02 

Clak Ridge National Laboratory 2.5E+03 4.5E+02 2.9E+03 

Wesd Valley Demonstration Project 3.0E+02 4.6E+01 3.5E+02 

Totals 3.9E+03 2.3E+04 2.7E+04 

-

. ':J/.1 .. / .· I ,, --! ' 
'"' --

-
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Table 5-6. Possible Future Waste • Residues 

Site Radionuclide Inventory (kgs) 

Argonne National Laboratory-East <1 

Hanford (Richland) Site 1,500 

' Lawrence Berkley Laboratory <1 

Lawrence Livennore National Laboratory 35 

Los Alamos National Laboratory 1,400 

Mound 3 

Oak Ridge National Laboratories 0.1 

Savannah River Site Classified 

-
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Number of 
Items 

12 

5000 

250 

182 

6,300 

39 

12 

1,306 
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• Another category of possible future TAU waste is from Hanford site. The tank wastes at 
Hanford can be classified as high-level wastes (HLW), transuranic (TAU) wastes. or low
level (LLW). For purposes of receipt, storage, and management, all tank wastes are 
managed as HLW. As the tank wastes are characterized and retrieved, those wastes 
classified as TAU wastes will be maintained as a separate waste stream for purposes of 
treatment and immobilization at Hanford and potential disposal at the Waste Isolation Pilot 
Project (WIPP}. A very preliminary estimate of the volume of immobilized TAU tank waste 
from Hanford that would be potentially disposed in WIPP as the tank wastes are 
characterized and retrieved (if these wastes are able to be segregated}, is approximately 
1300 m3. 

• Waste streams that have been declared "unknown' make up another category of possible· 
future WIPP waste and are summarized in Table 5-7. These wastes have not been 
characterized adequately to determine the Final Waste Form and/or other significant 
parameters. If these wastes are characterized they will be included in the WIPP inventory. 

• Babcock and Wilcox in Lynchburg, VA, currently has in storage approximately 18.1 m3 of 
TRU waste in on-site storage silos that are classified as possible future TRU waste. 
Virtually all of the material is a result of the Ught Water Reactor Extended Bum up Program. 
The program was responsible for sending test elements of normal commercial reactor fuel 
to various hot cells. including the one at Lynchburg, for examination. The waste consists 
mostly of cellulosics, rubber, and lead lined gloves. In addition, some TRU materials and 
spent fuel currently reside in TAU-waste contaminated hot cells; however, these materials 
have not been declared TAU waste. 

• General Electric Vallecitas Nuclear Center currently has in storage approximately 5.33 m3 

of CH-TRU waste and 8m3 of RH-TRU wastes. They anticipate generating an additional 
3.5 m3 of CH-TRU and 5.33 m3 of RH-TRU waste during D&D activities of the DOE 
programs. This waste was generated in support of the Nuclear Energy's boiling water 
reactor (BWR) activities conducted for DOE and the Atomic Energy Commission. 

• RFETS particulate waste streams will be shipped and ·disposed in a 55-gallon drum 
containing a 6-inch or 12-inch steel pipe component. The 6-inch pipe will add 88 pounds 
of steel and 97 pounds of fiberboard per container. The 12-inch pipe will add 195 pounds 
of steel and 65 pounds of fiberboard per drum. It is anticipated that RFETS will have an 
estimate of the total number of drums in TWBIR, Rev. 3. 

5-8 
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Table 5-7 

Possible Future Waste for WIPP 
(Cubic Meters) 

Waste Stored Projected 
Stream to Waste Stream Name Volumes Volumes 

AE-T001 Solid heterogeneous inorganic/organic waste 1.3E+01 O.OE+OO 

AW-N028 TRU WASTE USED PRE-FILTERS 

AW-W018 SOOIUM-TRU 

AW-W019 SODIUM POTASSIUM -NaK- TRU 

ET-T001A Hot Lab & PU Facility 0&0 5.4E+OO 8.3E-01 

MD-T004 UncategoriZed unknowns 4.2E+OO O.DE+OO 

MD-T004 Uncategori:Zed unknowns 2.3E+01 O.OE+OO 

MD-W018 PCB TRU WASTE 2.1E-01 O.OE+OO 

MO-W018 PCB TRU WASTE 1.9E+01 D.OE+OO 

OR-W049 CH-TRU UncategoriZed (nonmixed) 1.8E+D1 D.OE+OO 

OR-WOSO RH-TRU UncategoriZed (nonmixed) 8.9E-01 O.OE+OO 

OR-W052 CH-TRU UncategoriZed (nondefense, nonmixed) 4.4E+OO O.OE+OO 

PA-BD15 Transuranie and Technetium Wastes - Uquid O.OE+OO 1.9E+OO 

PA-W014 Transuranic Waste Uquid O.OE+OO 1.9E+OO 

RL-W284 201 C Unk form CH RCRA MTRU w/ met 4.2E-01 O.OE+OO 

RL·W332 2345Z Unk form CH Sl MTRU 2.DE-01 O.OE+OO 

RL-W357 KAPL Unk form CH/r TRU 2.1E-01 O.OE+OO 
"' RL-W366 202A Unk form CH TRU .; 1 "·) 1.5E+OO 8.3E-01 

RL-W382 2345Z Unk form CH TRU 1.9E+01 6.1E+01 

RL-W391 308 Comb unk form CH TRU :; 4.2E-01 O.OE+OO 

Totals 1.1E+02 6.7E+01 

No volumes are shown for the waste streams from Argonne-West because the Final Waste Form for these 
streams has not been determined by the site. 
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Total 
Volumes 

1.3E+01 

6.2E+OO 

4.2E+OO 

2.3E+01 

2.1E-01 

1.9E+01 

1.8E+01 

8.9E-01 

4.4E+OO 

1.9E+OO 

1.9E+OO 

4.2E-01 

2.0E-01 

2.1 E-01 

2.3E+OO 

8.0E+01 

4.2E-01 

1.8E+02 
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6. TRANSURANIC WASTE BASELINE INVENTORY DATABASE 

A Transuranic Waste Baseline Inventory Database (TWBID) has been developed to support the 
Transuranic Waste Baseline Inventory Report (TWBIR). This database was used to summarize 
the waste data and print out the various tables and reports used in the TWBIR. The database 
is operated in the Microsoft Access version 2.0 system. 

6.1 DATABASE DESCRIPTION 

The database actually consists of two databases with essentially the same primary data tables. 
The first database is TWBIR.MDB. This database contains the original data submitted by the 
sites or amended data as agreed upon by the sites through discussions with TWBIR personnel. 
This database is used to produce the forms in Appendices 0 and P. The second database is 
called REPORTS.MDB and is used to produce the tables and figures in the remainder of the 
report .. Summary tables produced by AEPORTS.MDB are the result of a series of calculations 
based on data from TWBIR.MDB utilizing assumptions outlined in Chapter 1, Appendix 0 and 
Appendix P. These calculations and the associated methodology are described in this section 
of the report. The basic data tables in each database are the same with the exception of one 
additional table called Container_Data in the Reports.MDB database. 

Each record in the database represents one waste stream as defined by a unique Waste Stream 
ID (WIPP _I D) and a Survey ID (Survey_ID). The Survey ID is the record identifier for the Material 
Inventory and Tracking Information Database for 1995 (MITI95) data call. The MITI95 database 
is the source of information for the 1995 Mixed Waste Inventory Report (to be published in Winter 
1995). The WIPP _ID is a unique TWBIA identifier for the records containing the TAU waste 
stream data reported in the MITI95 data call. There may be more than one WIPP _ID for each 
Survey_ID because some of the sites presented the WIPP waste streams at a finer level of detail. 
Under the WIPP _ID records there is another level of detail associated with containers as currently 
existing or as planned to be generated plus containers in final form as expected to arrive at the 
WIPP. 

/''·. The reports and tables produced for the TWBIR are produced from different data sorts based on 
( ~<\ ,::, . . the WIPP _ID, Site_ Name, Handling and Final_ Waste_Form fields. The Site_Name specifies the 

jj 1 ,r' ~Qv· · site which reported and is typically storing the waste. The generator site may differ from the 
\.I \1 fi storage site. The Handling field defines whether the waste is categorized as CH· TAU or RH-TAU 
~ waste. The Finai_Waste_Form defines a general grouping based on the physical and chemical 

properties in the waste stream. 

The volumes are rolled-up from the stored and projected final waste form containers provided by 
the sites. The date on which the stored inventory is based may not be consistent among sites. 

In Table 3·1, a column,. titled "WlPP Disposal Volumes," was calculated to match the maximum 
calculated CH-TRU disposal inventory. This was done by increasing all the Finai_Waste_Form 
projected volumes proportionately, except Unknown, so that the total CH-TRU volume would 
equal the maximum calculated WlPP capacity for CH-TRU. 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 handled waste equaled 168,500 cubic meters. 
Enough waste is already identified to fill the WlPP to capacity for RH-TRU waste. 
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The other fields used to develop summaries for the tables in the reports are the waste material 
parameters. The TAU waste generator/storage 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 
included under the field OM_xxx (where xxx is min, max, or avg) which stands for "Other Metals" 
(see the data dictionary; Appendix L). Note that because some materials are described only as 
metals, aluminum and iron can be in the OM_xxx field as well as in the IB_xxx (iron-base) or 
AB_xxx (aluminum-base) fields. 

Four categories of sludges and solidified materials are represented by fields. These are solidified 
inorganic material (SIM_xxx), solidified organic material (SOM_xxx), vitrified (VIT _xxx) and cement 
(solidified). 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 inorganic liquids/sludges solidified in an inorganic matrix 
would be. placed in the solidified inorganic material category and a drum of organic base resin 
beads solidified in cement would be placed in the solidified organic material category. 

The rest of- the fields are reasonably self explanatory, but additional discussion on Cel_xxx, 
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 base 
materials. It is assumed that cloth is plant derived material such as cotton and not plastic based 
such as rayon or nylon. Rub_xxx consists of rubber based materials. Included in this catego~ 
are Hypalon®, neoprene, and surgeons gloves. Plas_xxx represents plastics such as Lucile , 
polyethylene, Tyvek®, teflon and polyvinyl chloride. Plastic bags are used extensively in 
pack<Iging 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 waste material parameter information is structured in the databas~ so that the waste material 
parameters can be summed and averaged at the WIPP, site and Final Waste Form levels. Waste 
streams for which no waste material 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 data 
assumptions are necessary. These assumptions are summarized below. If the parameters for 
a particular waste material were incomplete, the following assumptions were used so that 
averages and sums could be provided: 

• If no minimum was provided, but a maximum was provided, the minimum was assumed to 
be zero. 

• If a maximum and minimum 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. 
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For those waste streams where the site did not provide any waste parameter information, 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. 

The data that are printed on all the tables in the report are based on these calculations and 
assumptions and are derived from the REPORTS.MDB database. The individual stream data 
printed in Appendices 0 and P are the original data submitted by the TRU waste 
generator/storage sites or amended data as agreed to by the sites through discussions and 
questions with the TWBIR team and is contained in the TWBIR.MDB database. 

The minimum density is chosen as the smallest minimum density of a particular material 
parameter in the TWBIR streams in a particular Finai_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 complete data for final waste form 
containers. In order to add up packaging materials for the waste as it would arrive at WIPP, 
standard container configurations were assumed for waste from all sites. This was done because 
many sites did not provide liner information and assuming standard liners will generally maximize 
the amount of liner material. The standard packaging configurations. used are shown in Table 
6-1. This data is used in generating the packaging material assumptions provided in Table 1-3. 

The tables and reports for the TWBIR were produced using the various data organization features 
provided by the Microsoft Access Version 2.0 database system. These tables and reports 
consist primarily of various sorts based on waste streams, final waste forms, sites, etc. and 
summations of volumes and waste material parameter weights. 

6.2 DATA DICTIONARY 

Appendix L presents a data dictionary for the TWBIR and REPORTS databases. The tables in 
the databases are the same except for an additional table in REPORTS called Container_Data. 
Except for tables Page_1 and Container_Data, tables are the same as tables in the MITI95 data 
call with some minor changes and field additions. Certain temporary tables or tables used to hold 
intermediate data that were used to produce reports are not included in the dictionary. 

6.3 DATABASE OPERATING INSTRUCTIONS 

The Transuranic (TAU) Waste Baseline Inventory Report (TWBIR), Revision 2, database is a 
Microsoft 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, 
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Table 6-1. Table of Materials for CHand AH Waste Containers 
(Weights in kg per container, Volume in m3 per container) 

CH Waste 

Container Drum SWB SWB Overpack1 

Characteristic 

Steel Weight 27.3 290.9 400.1 (includes 4 drums) 
UnerType Rigid Drum Uner Bag Rigid Drum Liners and Bag 
Liner Material 90 mil HOPE Plastic 90 mil HOPE and Plastic 
Liner Weight 7.7 2.2 33 

.·. :.~\ Volume (Capaci~) 0.208 1.89 1.89 ' ' 

v··~ Payload Volume 0.208 1.89 0.832 (4 drums) ' ;,-

AH Waste ~ 
Container Characteristics AH Canister AH Canister Overpac~ 

Steel Weight 386.4 468 (3 drums) 
Lead Weight 412.7 412.7 
Steel Plug Weight 1911.6 1911.6 
UnerType None Rigid Liner in Drums 
Liner Material N/A 90 mil HOPE 
UnerWeight N/A 23.1 
Volume (Capaci~) 0.89 0.89 
Payload Volume 0.89 0.624 (3 drums) 

1 Four 55-gallon drums overpacked in an SWB 
2 Payload volume is the actual volume of waste which can be placed in the container. 
3 Three 55-gallon drums overpacked in an RH Canister · 

indexes, relations, and multiple data tables. This means there is only one file to work with, one 
with the suffix, .MOB. A second file normally accompanies the database file, one with the suffix 
.LOB and having the same name. It is not normally used except for certain file maintenance 
operations. For those users who do not have a oopy of Access 2.0, a "run-time• only version also 
accompanies this report. 

Two databases are provided as part of the compressed file on the TWBID distribution disk. The 
first database is TWBI R_1 , which contains the original data by waste stream from all 
generator/storage sites. This is the database used to print out the individual stream data in 
Appendices 0 and P. 

The second database is called REPORTS. This is the database used to produce the other tables 
and figures in the report The databases are separate because the summaries for some TWBIR 
tables require some changes to the data to produce technically corrected numbers in appendices, 
tables and figures. 
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INSTALLATION: The two databases are compressed into a eon the distribution disk called 
TWBIR.EXE. Approximately 26 megabytes of hard disc space should be available to install the 
database. To install the TWBIA Revision 2 database, copy TWBIA.EXE to a convenient directory 
on your hard disk, go to the directory containing TWBIA.EXE, type TWBIA and press the enter 
key. The database should be expanded into the directory. The directory should now contain 
TWBIR.EXE, TWBIR1.MDB, TWBIR1.LDB, TWBIR.HLP, REPORTS.MDB, and REPORTS.LDB. 
TWBIR.HLP contains the data field descriptions. (See the latest installation instructions in the file 
README. TXT on the first disc.) 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 
TWBIR_1 or REPORTS database. See the Access User's Manual in case of difficulty. 

TWBIR_1 INSTRUCTIONS: The TWBIR Revision 2 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 appears midway down the 
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 !eft 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. 

Descriptions of the data fields can be viewed by opening the desired data table in Access's Table 
Mode, Design View. If the TWBIR_1.HLP file was copied into the directory occupied by the 
TWBIA database files, limited descriptions of the data fields in the TWBIR database are available 
when the cursor is placed in a data box and the F1 function key is pressed. 

Reports Instructions: 

The first step is to 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. 

The reports and tables available for review are listed with a number on the left side. If all entries 
cannot be seen, the scrolling 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. · 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 comer 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 table or figure can be printed from the report preview window. The tables and figures were 
originally printed from and formatted for a Laserjet Ill printer. 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. 
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To ensure that proper controls and documentation were in place during development and 
population of the TWBID, several quality control activities were implemented by the TWBIR 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. 

• Identity and document the contents of each project baseline. 

• Establish and implement a process for releasing and maintaining the TWBID. 

• Create a master library for TWBID software and documentation. 

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

The activities performed to meet these objectives are described in the Transuranic Baseline 
Inventory Report Database Management Procedure (DOE, 1995e). The procedure identifies the 
responsible individuals. and actions required for developing, populating, and maintaining the 
TWBID, and for managing the data used to produce the TWBIR and other summary documents 
if required in the future. 
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40 CFR Part 191, Protection of Environment. EPA: Environmental Radiation Protection 
Standards for Management and Disposal of Spent Nuclear Fuel, High-Level and 
Transuranic Radioactive Wastes- The EPA's environmental standards for the storage (Subpart 
A) and disposal (Subpart B) of spent nuclear fuel, and high-level and TAU radioactive wastes. 
This is the primary post-closure standard that applies to WI PP. 

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. 

Accepta"ble Knowledge - lndudes process knowledge and results from previous testing, 
sampling, and analysis associated with the waste. Acceptable knowledge includes information 
regarding the raw materials used in a process or operation, process description, products 
produced, and associated wastes. Acceptable knowledge documentation may include the site 
history and mission, site-specific processes or operations, administration building controls, and 
all previous and current activities that generate a specific waste. 

Americium (Am) - A TAU radionuclide 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 TAU waste at some DOE sites. 

Anticipated Inventory - The sum of the stored and projected inventories, as defined in this 
document. 

As-Generated Waste - The chemical and physical status of waste when it is generated. 

Buried Waste - TAU waste buried in shallow trenches prior to the 1970 Atomic Energy 
Commission policy that required TAU waste to be retrievably stored. 

Californium (Cf) - A TAU 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. 
Oak Ridge National Laboratory (ORNL) is the only production agency for Cf. As a result, the 
ORNL inventory is the only TAU 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 department 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-Handled (CH) TRU Waste- Packaged TAU wastes with an external surface dose rate 
of 200 mrem or less per hour. 
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Curium (Cm) - A TAU element having an atomic number of 96 (the number of protons in the 
nucleus). An alpha emitter (half-life 18.1 y), Cm-244 is used for neutron bombardment of targets 
for the production of Cf-252 at ORNL. In spite of its half-life being less than 20 years, ORNL 
manages Cm-244 as if it were a TAU nuclide. Some TAU waste at both ORNL and Savannah 
River Site contains Cm-244. 

Decontamination and Decommissioning (D&D) - The process through which DOE facilities 
which are no longer operational are cleared 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 derived 
mostly from the manufacture of nuclear weapons, weapons-related research programs·, the 
operation of naval reactors, and the decontamination of nuclear weapons production facilities. 
(DOE, 1993a) 

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 government 
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. 

Disposal - Emplacement of waste in a manner that assures isolation from the biosphere tor 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 backfilled and sealed. 

Disposal Inventory- The inventory volume defined tor WIPP emplacement to be used tor PA 
calculations is the "disposal inventory." The LWA defines the total amount of TAU waste allowed 
in the WIPP as 6,200,000 cubic teet (approximately 176,000 cubic meters) (Public Law, 1992b). 
The" Agreement tor Consultation and Cooperation" (C&C Agreement) limits the RH-TAU inventory 
to 250,000 cubic feet (approximately 7,080 cubic meters) (DOE and State of New Mexico, 1981). 
Therefore by difference, the CH-TRU inventory is limited to 5,950,000 cubic teet (approximately 
168,920 cubic meters). 

Environmental Restoration (ER) - Those activities associated with the remediation of sites 
contaminated with hazardous anc!lor radioactive materials. In particular, a reference to 
remediation activities conducted under the auspices of the DOE Office of Environmental 
Management, Office of Environmental Restoration, EM-40. 

Federal Facility Compliance Act (FFCAct) - Public law 102-386, 1992. 

Final Waste Form- Consists of a series of WMCs that for PA purposes has similar physical and 
chemical properties. 
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Gas Generation - Three gas generation processes are expected to be a factor assodated with 
the degradation of TRU wastes in the WIPP repository. The generation of gases 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) regulations 
through the RCRA. 

Integrated Data Base (IDB)- The latest version of the lDB, the Integrated Data Base for [1995]: 
U.S. Spent Fuel and Radioactive Waste Inventories, Projections, and Characteristics 
(DOE, 1995d) 

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 261.3 (EPA, 1980). 

Mixed Waste Inventory Report (MWIR) - The latest release of information from the MWIR 
database that supports requirements under the FFCAct of 1992 (Public Law 1 02·386). 

Newly Generated Wastes - See Projected Inventory. 

No-Migration Variance Petition (NMVP) - Section 3004 of RCRA allows EPA to 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 petition. 

Non-Defense Waste - The balance of radioactive waste (including TRU) belonging to DOE that 
is not from support of DOE atomic energy defense activities. 

Non-Mixed TRU Waste- Transuranic waste that does not contain hazardous constituents or 
exhibit hazardous characteiistics, 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 effectively isolate 
the waste and ensure the long-term health and safety of the public and (b) provide the basis for 
demonstrating regulatory compliance. (SNUNM, 1993) 

7-3 



DOE!CA0-95-1121 
December 1995 

Plutonium (Pu)- A radionuclide having an atomic number of 94. Pu isotopes exist in some TAU 
waste at all the major DOE storage facilities. The significant isotopes that may exist in 
measurable quantities at these facilities 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 TAU 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 TAU waste generator/storage sites. The 
estimated timeframe may vary, but is usually between 20 and 30 years. "Newly generated waste" 
also is sometimes used as a synonym for the projected inventory. 

Radioactive- Term used to refer to an unstable atomic nuclei that decays with the spontaneous 
emission of ionizing radiation (also see "radionuclide"). 

Radionuclide- (1) A species of atom having an unstable nucleus, that is subject to spontaneous 
decay or disintegration and usually accompanied by the emission of ionizing radiation. (2) Any 
nuclide that emits radiation. A nuclide is a species of atom characterized by the constitution of 
its nucleus and hence by the number of protons, the number of neutron, and the energy content. 

Remote-Handled (RH) TAU Waste - Packaged TRU wastes with an external surface dose rate 
exceeding 200 mrem per hour. 

Repository- As used in this report: designated location for the permanent disposal of post-1970 
defense transuranic wastes; the Waste Isolation Pilot Plant. 

Resource Conservation and Recovery Act (RCRA) - (1) Establishes a system for controlling 
hazardous waste from generation to disposal._ (2) A Federal law passed in 1976, and amended 
under the HSWA of 1984, that established a structure to track and regulate hazardous wastes 
from the time of generation to disposal. The law requires safe and secure procedures to be used 
in treating, handling, transporting, storing, and disposing of hazardous substances. RCRA is 
designed to prevent new uncontrolled hazardous waste sites. The law also regulates the disposal 
of solid waste that may not be considered hazardous. (3) Specifically, Subtitle D of ACAA 
governs the management of solid waste. (Note: 40 CFR Parts 260-272 are the regulations for 
complying with RCAA with respect to hazardous waste and hazardous waste treatment, storage, 
and disposal facilities.) 

Retrievable Storage - Designated storage location for transuranic wastes that is designed, 
operated, and maintained in such a manner that the wastes remain accessible for subsequent 
retrieval. 

Scaling - The process for adjusting the anticipated inventory to equal the maximum authorized 
disposal inventory of the WIPP repository for the purposes of WIPP performance assessment 
modeling. 
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Site-Specific Waste Profile- Represents a summary of the characteristics of all waste streams 
at a particular DOE TAU waste generator/storage site that belong to the same Final Waste Form. 

Stakeholders - Those persons and/or groups of people and organizations who are affected or 
perceive they are affected by the DOE waste management program. Stakeholders include DOE 
management, employees, and contractors (internal); and executive, legislative, and regulatory 
groups, public representatives, the general public, intervenor groups, special interest groups, 
contractors, suppliers, and universities (external). 

Stored Inventory - That part of the TAU waste inventory currently in retrievable storage as of 
the time of the last data call for inventory information. Retrievably stored waste includes waste 
stored in buildings or in berms with earthen cover since 1970 and does not include any waste that 
was buried prior to 1970. Stored inventory can be in the "as-generated" form or "final waste 
form.· 

Thorium (Th)- A radionuclide having an atomic number of 90. Although not TAU, Th-232 is an 
alpha emitter (half-life 14 billion years) and exists in finite amounts in some TAU waste at Hanford 
Site, Idaho National Engineering Laboratory, and Oak Ridge National Laboratory. [Note: Thorium 
is naturally occurring and contributes to background radiation at some sites (e.g., INEL)) 

Transuranic - Pertaining to elements that have atomic numbers greater than 92, including 
neptunium. plutonium; americium, and curium; all are radioactive, are not naturally occurring, and 
are members of the actinide group. 

Transuranic (TRU) Waste- (1) Waste containing alpha-emitting radionuclides with an atomic 
number greater than 92 and· half-lives greater than 20 years, at concentrations of TAU isotopes 
greater than 100 nanocuries per gram of waste. This core definition appears in modified form 
in various relevant documents as follows: (a} For purposes of management, DOE Order 
5820.2A: (i) considers TAU waste, as defined above, "without regard to source or form" (The 
proposed revision to the Order [DOE Order 5820.2A Major Issues for Revision, May 6, 1992] 
contemplates removing this clause); (ii} allows head of field elements to determine that wastes 
containing other alpha-emitting radionuclides must be managed as TAU waste; and (iii) adds "at 
time of assay," implying both that the classification of a waste as TAU waste is to be made based 
on an assay, and that such classification can be superseded only by another assay. (b) For 
purposes of setting standards for management and disposal, 40 CFR 191.02(i) adds "except for. 
(i) high-level wastes; (ii) wastes that the DOE has determined. with the concurrence of the EPA 
Administrator, do not need the degree of isolation required by this part; or (iii) wastes that the 
Nuclear Regulatory Commission has approved for disposal on a case-by-case basis in 
accordance with 10 CFR 61. (2) Waste materials contaminated with U-233 (and its daughter 
products), with certain isotopes of plutonium, or with other nuclides with atomic numbers greater 
than 92. In order to be classified as TAU waste, the long-lived alpha activity from subject 
isotopes must exceed 1 00 nanocuries per gram of waste material independent of the level of 
beta-gamma activity. These wastes are produced primarily from reprocessing spent fuel and from 
the use of plutonium in the fabrication of nuclear weapons. (3) Wastes that are contaminated with 
radioactive elements heavier than uranium, thus the name trans-( or beyond) uranic. 
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TRUPACT-11 Content Codes (TRUCON)- The document containing a description of the waste 
stream, waste fonn, and package configuration for each waste content code authorized for 
shipment in TRUPACT-11 containers. 

Uranium (U)- A naturally radioactive element with the atomic number of 92 (number of protons 
in the nucleus) and an atomic weight of approximately 238. The two principal naturally occurring 
isotopes are the fissionable U-235 (0. 7 percent of natural uranium) and the fertile U-238 (99.3 
percent of natural uranium). (Note: ·An alpha emitter [half-life 159,000 y], U-233 also 
spontaneously fissions; it is present in finite quantities in some TRU waste inventories at INEL, 
LANL, and ORNL.) 

Waste Acceptance Criteria (WAC) - The criteria used to detennine if waste packages are 
acceptablt:!. For the purposes of this document, WAC refers to WIPP WAC. 

Waste Form - The physical fonn of the waste such as sludges, combustibles, metals, etc. 

Waste Generator/Storage Sites - The 10 largest DOE facilities and several smaller sites 
throughout the U.S. that generate and store TRU waste. 

Waste Isolation Pilot Plant (WIPP)- (1) The project authorized under Section 213 of the DOE 
National Security and Military Applications of Nuclear Energy Authorization Act of 1980 (Public 
Law 96-164; 93 Stat. 1259, 1265) to demonstrate the safe, and environmentally sound, disposal 
of radioactive waste materials generated by atomic energy defense activities. (2) A research and 
development facility, located near Carlsbad, New Mexico, to be used for demonstrating a 
practical, long-tenn solution to a complex problem: the safe disposal in deep geologic 
repositories of TRU waste resulting from DOE activities. 

Waste Material Parameter - A waste material that occurs in TRU waste that is an input 
parameter into one or more current PA models or PA model under development, a potential future 
model, or is required to adequately describe the waste fonn. 

Waste Matrix Code (WMC)- A DOE-developed coding system for grouping waste streams that 
have similar matrix constituents especially for treatment objectives. This coding system allows 
waste streams within the DOE TRU waste system that have similar physical and chemical waste 
form properties to be categorized together. WMCs also have been called "waste treatability 
codes" in other DOE documents. An example of a WMC for "heterogeneous waste" would be 
5400 (DOE, 1995b). 

Waste Stream - A flow of waste materials with specific definable characteristics that remain the 
same throughout the life of the process generating the waste stream. 

Waste Stream Name - A site-specific, unique descriptive identifier for a TRU waste stream. 
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Waste Stream Profile - A description of a CH-TRU or RH-TRU waste stream destined for 
shipment to and disposal in WI PP, if authorized under permits and certifications by appropriate 
regulatory agencies for disposal in the WIPP repository. The waste stream profile is presented 
in tabular format and is intended to provide a summary of the important information about a 
particular waste stream. 

Waste Stream Site 10- A site-specific alphanumeric identification code which provides a unique 
identifier for an individual TAU waste stream. 

Waste-Sub-stream -A waste sub-stream is one that results from a waste stream being divided 
into two or more fractions (for the purposes of reporting) in order to provide an additional level 
of detail about a site's current plans for repackaging or treating the waste. 

WIPP Waste Profile - Represents a summary of TAU waste at all DOE TAU waste 
generator/storage sites that have an identical Final Waste Form. 
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