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Transuranic Package Transporter4 Content Codes 
Transuranic Package Transporter-ll 
Toxic Substances Control Act 
Transuranic Waste Baseline Inventory Database 
Transuranic Waste Baseline Inventory Report 
waste acceptance criteria 
Waste Isolation Pilot Plant 
waste matrix code 
waste material parameter 
waste stream 
Waste Isolation Pilot Plant Transuranic Waste Baseline lnventoly Report 
West Valley Demonstration Project site identifier 
West Valley Demonstration Project 
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PREFACE 

The information in this report summarizes the U.S. Department of Energy's (DOE) transuranic 
(TRU) waste inventory, projections, and characteristics. Revision 0 of the Waste lsolation Pilof 
Plant (WlPP) Transuranic Waste Baseline lnventory Report (WTWBIR) published in June 1994, 
was the first attempt ever made by the DOE complex to report all of its TRU waste at the waste 
stream level. The waste data reported in Revision 0 was considered preliminary until quality 
checks of the data were completed by the DOE TRU waste generatorktorage sites. Data 
changes resulting from the site reviews were contained in Revision 1 of the WTWBIR. 

This document, Revision 2 of the Transumic Waste Baseline Inventory Report (TWBIR) reports 
all DOE TRU waste, WlPP and non-WIPP TRU wastes, that have been identified by DOE TRU 
waste generatorktorage 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 TRU 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 WlPP program 
(e.g., WlPP Land Withdrawal Act requirements, WlPP transportation studies, the RCRA Part 
B Permit Application, WlPP 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 prorsssing assumptions at the 
Rocky Flats Environmental Technology Site (RFETS). In Revision 1, the RFETS TRU waste 
and radionuclide inventory projections reflected the plan to process the plutonium residues 
for actinide separation. In Revision 2, at the WlPP level, the RFETS TRU waste and 
radionuclide inventory projections reflect the plan to repackagdprocess the plutonium 
residues to meet WlPP Waste Acceptance Criteria, and safe storage requirements. This 
results in an increase to the WlPP waste inventory of approximately 1,320 cubic meters and 
an increase to the WlPP 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-TRU 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 TRU waste invento 
information. This resulted in an increase in the number of waste streams from 360 

. 

- approximately 970. 

xi 
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EXECUTIVE SUMMARY 

The Transuranic Waste Baseline lnventory Report (TWBIR) establishes a methodology for 
grouping wastes of similar physical and chemical properties, from across the U.S. Department 
of Energy (DOE) transuranic (TRU) waste system, into a series of "waste profiles" that can be 
used as the basis for waste form discussions with regulatory agencies. The majority of this 
document reports TRU waste inventories of 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 WlPP Land Withdrawal Act requirement for providing the total DOE TRU waste 
inventory. Therefore, this document includes a chapter and an appendix that discusses the total 
DOE TRU waste inventory including non-defense, commercial, PCB contaminated, and buried 
(pre-1970) TRU wastes. 

The WlPP baseline inventory is estimated using waste streams identified by the DOE TRU 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 TRU waste generatodstorage 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 sitespecific waste profile for each TRU waste generatorkorage 
site. 

c 

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

The WlPP anticipated (stored and projected) inventory of TRU waste is defined as the sum of 
retrievabty stored waste plus currently projected TRU waste volumes. The anticipated inventory 
for CH-TRU waste is not sufficient to fill the maximum CH-TRU disposal inventory for WlPP 
(calculated to be 5,950,000 cubic feet or approximately 168,500 cubic meters). Scaling has been 
developed as a means for Sandia National LaboratoriedNew 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 DBD 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 DBD projections 
for this document. 

1 
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The TWBlR also estimates the WlPP disposal inventory in terms of 12 waste material parameters 
and additional packaging materials that have been identified by Sandia National LaboratorieslNew 
Mexico, as necessary for PA. The 12 waste material parameters and additional packaging 
materials are waste constituents of TRU waste and are input parameters for one or more PA 
mod& 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 - Imn-base metallalloys - Aluminum-base metallalloys 
- Other metallalloys - Other inorganic materials 
- Vitrified - Cellulosics - Rubber - Plastics - Solidified inorganic material - Solidified organic material - Cement (solidified) - Soils 

Packaging Materials - Steel - Plastic 
- Lead 

I. 

The waste material parameters in the waste stream, sitespecific and WlPP waste profiles are 
expressed on a weightlvolume (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 (weightlvdume), 
thereby exceeding the average weightholume. This revision of the TWBlR pmvides diskettes that 
contain the TRV Waste Baseline Inventory Database (TWBID) in Microsofl 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 TWBlD diskettes, the Preface; Executive Summruy 
through Chapter 8; Volumes II and 111 COntain Appendices A through P. This document 
presentation will be distributed to regulatory agencies, DOE antl 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. Information for Appendices 
0 and p can be found on the diskettes. This document presentation will be distributed to all other 
users of the TWEIR. 

Attached to this Executive Summary are several summary tables from the remainder of the 
W E I R  which are frequently requested by TWBIR uses: 

- 
. Table ES-I. WlPP CH-TRU Waste Material Parameter Disposal Inventory 
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Table ES-2. WlPP RH-TRU Waste Material Parameter Disposal Inventory 

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

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

Table ES-5. WlPP Contact-Handled Mixed and Non-Mixed Disposal Inventory by Site (Final 

Table ES-6. WlPP Remote-Handled Mixed and Non-Mixed Disposal Inventory by Site (Final 

Table ES-7. Summary Radionuclide Inventory 

Waste Fonn) 

Waste Form) 
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Table ES-1 
WIPP CH-TRU Waste Material Parameter Disposal Inventory 

Waste Material Parameters (Kdm3) Maximum a 
Iron Base MetdAlloys 2.6E103 1.7E+M 

Aluminum Base MetnVAlloys 

Otber MetdAlloys 

Otber Inorganic Materials 1.4E103 3.1 E+OI 

Vitrified 

Cellulosics 

Rubber 

Plastics 

Solidified Inorganic Material 

Solidified Organic Material 

Cement (Solidified) 

Soils 

Container Materials - Kgh3 

Steel 

Plastid Liners 

I39 

26 

Minimum 

O.OE+M) 

O.OE+W 

O.OE+W 

O.OE+W 

O.OE& 

O.OE+OO 

O.OE+W 

O.OE+W 

O.OE+W 

- 
O.OE+W 

O.OE+W 

O.OE+W 
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Table ES-2 

WIPP RH-TRU Waste Material Parameter Disposal Inventory 

Waste Material Parameters (Kdm3 

Iron Base MetlVAUoys 

Numiaum Base MetaUAlloys 

Other MetaUNloys 

Other Inorganic Materials 

Vitrified 

Cellulosics 

Rubber 

Plastics 

Solidified Inorganic Material 

Solidified Organic Materid 

Cement (Solidified) 

Soils 

Container Materials - Kg/m3 . 

Steel 

PlastidLiners 

Lead 

Steel Plug 

Maximum 

1.7E+03 

1.7E+02 

9.1 E.02 

2.OE+03 

2.5E*03 

5.7E+02 

Average 

1 .OE+02 

7.1 E*W 

2.5 E + 0 2 

3.3E+W 

1.5E+01 

2.2Ei01 

9.3E-01 

1.9E+01 

1 .OE+W 

446 

3.1 

465 

21 45 

Minimum 

O.OE+W 

O.OE+W 

O.OE+OO 

O.OE+W 

O.OE+W 

O.OE+W 

O.OE+W 

O.OE+OO 

O.OE+W 

O.OE+W 

O.OE*W 

O.OE+W 
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Table ES-3 
WIPP CH-TRU Waste Anticipated Inventory By Site 

(Cubic Meters) 

StoragdCenerntor Site Stored Projected Anticipated 
Volumes Volumes Volumes 

Ames Laboratory - Iowa State Univ. O.OE+OO 4.2E-01 4.2E-01 
Argonne National Laboratory - East l.lE+01 1.3EM2 1.4Ei-02 
Argonne National Laboratory - West 6 . 5 ~ m o  7.4EM2 7 3 3 0 2  
Bettis Atomic Power Laboratory O.OE+OO 1.2E4-02 1.2E+02 
Energy Teckology Engineenng Center 1.7Em O.OEi-00 1.7E+OO 
Hanford (Richland) Site i .2~+04 3.3E+04 4.6E+04 
Idaho National Engineering Laboratory 2.9E+04 O.OE+OO 2.9Ei-04 
Lawence Livermore National Laboratory 2.3EH2 7.1Ei-02 9.4Ei-02 

Los Alamos National Laboratory i . i ~ m 4  7.4E+03 1.8E+04 

Mound Plant 2.7E+02 O.OE+OO 2.7EW2 
Nevada Test Site 6.2E+02 9.0E+OO 6.3E+02 

Oak Ridge National Laboratory 
Paducah Gaseous DiWlsion Plant 

1.3E+03 2.6EM2 1.6E+03 
O.OE+OO 1 . 9 E m  1.9E+OO 

Pantex Plant 6.2E-01 O.OE+OO 6.2E-01 
Rocky Rats Environmental Technology Site 7.1EM2 4.4E+03 5.1E4-03 
Sandia National Laboratory - Albuquerque 6.7E+00 7.5E+00 1.4E+01 
Savannah River Site 2.9E+03 6.8E+03 9.6E+03 
Teledyne Brown Engineering 
US. Army Material Command 

2.1E-01 O.OE+OO 2.1E-01 
2.5E+00 O.OE+OO 2.5EM0 

University of Missouri Research Reactor 2.1E-01 8.3E-01 1 .OEM0 

Total CH Volumes 
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Table ES-4 

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

StorageGenerator Site Stored Projected Anticipated 
Volumes volumes Volumes 

Argonne National Laboratory - West 1.9EM1 1.3~+03 1.3E+03 

Battelle Columbus Laboratories 5.8€+02 O.OEM0 5.8€+02 

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

Energy Tahnology Engineering Center 8.9E-01 O.OE+OO 8.9E-01 

Hanford (Richland) Site 2.OEM2 2.2~+04 2.2EW4 

Idaho National Engineering Laboratory 2.2EM2 O.OE+OO 2.2EM2 

Los Alamos National Laboratory 9.4EMl 9.9EM1 1.9EM2 

Oak Ridge National Laboratory 2.5EM3 4.5EM2 2.9EM3 

Total RJ3 Volumes 3 . 6 ~ ~ 1 3  2.3~+04 2.7E+o4 

Total TRU Waste Volumes 6.2~+04 7.7EM4 1.4EM5 
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stored Volums (nu) 

Table ES5. WlPP Contact-Handled Mixed and Non-Mixed 
Disposal Inventory by Site (Final Waste Form) 

Projected Volumcs (nU) 
StongcKimmtor Site 

A m  Labontory - lowd SWe Unw. 
Argonne National Laboratory - East 

Argonne Natmal Laboratory - West 
B& Atomic Power Labontory 
Energy Technology Engineering Center 
Hanfofd (Richland) Site 
Idaho N M  Engineering Laboratory 
Lsmencc livermore National Laboratory 
L c 6  Alamm National 
M n d  Plant 
Nevada Test Site 
Oak Rige Nafional Laboratory 
Paducah Gaseous Diffusion Plant 
Panta Plant 
Rocky Flats Environmental Technology Sle 
Sandia Natbnal Laboratory - Albuquerque 
Savannah River Sle 
Teledyne B& Engineering 
U.S. A n y  Material Command 
Univemty of Missouri Research Reactor 

O.OE+W 
6.SE*W 
4.3EW 
O.OE+W 
O.OE+W 
2.OE+02 
2.3E*04 
8.3E+W 

7.7E+03 
3.5E+W 
6.lE*02 
7.OE*02 
O.OE+W 
O.OE+W 
4.4E+02 
O.OE+W 
1.5E+03 
O.OE+W 
O.OE+W 
2.1E-01 

O.OE+W 
S.OE+OO 
2.3E+W 
O.OE+W 
1.7E+W 
1.2E+04 
5.3E+03 
2.2E+02 
3.3E+03 
2.7E+02 
5.7E+W 
6.1 EM2 
O.OE+W 
6.2E-01 
2.7E+02 
6.7E+W 
1.4E+03 
2.1E-01 
2.5E+W 
O.OEIOO 

4.2E-01 
1.3E+W 
2.OE+W 
O.OE+W 
O.OE+W 
1.3E+04 
O.OE+W 
S.OE+Ol 

O.OE+W 
9.OE*W 
26E+02 
1.9E+W 
O.OE+W 

O.OE+W 

3.8E+O3 

3.3E+03 

2.9E+03 
O.OE+W 
O.OE+W 
8.3E-01 

O.OE+W 
l.JE+M 

7.4E*02 
1.2E+02 
O.OE+W 
2.OE+04 
O.OE+W 
6.6E+02 
3.6E+03 
O.OE+W 
O.OE+W 
O.OE+W 
O.OE+W 
O.OE+W 

7.5E+W 
3.9E*03 
O.OE+W 
O.OE*W 
O.OE+W 

l.lE+03 

Totals 3.4E+04 2.4E+04 2.4E+M 3.OE+04 
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Table ES-6. WlPP Remote-Handled Mixed and Non-Mixed 
Disposal Inventory by Site (Final Waste Form) 

I stored VOlUmcS lmJl I Proiected vo~umes (nu) . .  . .  
StoragdGmentor Site 

Miled Non-Mircd 1 Mixed Non-Mixed 

Arponn Natonal Laboratmy - Wed 1 .BE- 1.8E+01 3.5E+01 1.2E+O3 
BeMle Columbus Laboratmes 
EemS Abmr  Pomr Laboratory 
Ermgy Technology Engineenng Center 
Hanford (Rlchland) Slte 
Idaho Nab& Engineenng Laboratory 
Lce Alamm Nabonal Laboralwy 
Oak Rldge Nabnal Laboratv 

Totals 

O.OE*OO 
O.OE*M) 
8.9E-01 
2.7E*W 
1.9E*02 
1.7E+01 
2.4E+03 

2.6E*03 

O.OE- 
O.OE+W 
O.OE+W 
1.5E- 
O.OE+W 
3.4EWl 
4.5E*M 

1.6E+04 

O.OE+Oo 
6.7E+W 

6.3E+03 
O.OE+W 
6.5E+01 

O.OE+W 

O.OE+W 

7.6E+03 
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Cm244 

Co58 

Table ES-7. Summary Radionuclide Inventory' 

4.72E-02 4.45E-02 

1.81 E-18 1.47E + 00 

!I Nuclide - I CH-TRU Waste (~i/rn3) I RH-TRU Waste (~ i /m3)  I! 

Pu238 

Pu239 , 

2.26E + 01 2.05E-01 

4.64E + 00 1.45E + 00 

11 Ba137m I 4.53E-02 I2.89E+01 II 

Sr90 

Y90 

4.07E-02 2.95E+01 

4.07E-02 2.95E+01 
A 

11 Pu240 I 1.23E+00 I 7.16E-01 II 
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1.  INTRODUCTION 

1.1 BACKGROUND 

Transuranic (TRU) waste is defined as waste that is contaminated with alpha-emitting 
radionuclides with an atomic number greater than 92, with half-lives greater than 20 years, and 
concentrations of TRU isotopes greater than 100 nanocuries per gram of waste (DOE, 1988). 
TRU wastes are classified as either contact-handled (CH) waste or remote-handled (RH) waste, 
depending on the dose rate at the surface of the waste container. CH-TRU wastes are packaged 
TRU wastes with an external surface dose rate of 200 millirems (mrem) or less per hour, while 
RH-TRU wastes are packaged TRU wastes with an external surface dose rate exceeding 200 
mrem per hour. Unless otherwise indicated, for the purposes of this document, all references to 
TRU waste include TRU waste and mixed TRU waste (waste that contains both radioactive and 
hazardous components, as defined by the Atomic Energy Act and the Resource Conservation and 
Recovery Act [RCRA] as codified in Title 40 Code of Federal Regulations [CFR] Part 261.3 
[EPA. 19801). 

The Waste Isolation Pilot Plant (WIPP) is a TRU waste management facility operated by the U.S. 
DepwJtpeltt of Energy (DOE). The WlPP is currently identified as the permanent disposal site 
fojTRlf 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 WlPP 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 WlPP is scheduled to receive and dispose of TRU defense wastes from 8 major and 
additional minor DOE TRU waste generatorktorage 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 TRU 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 Institute of Standards and Technology; Gaithersburg, MD @ Site NPlot M; Argonne, IL 

Special Process Research Unit; Schenectady, NY 

The TWBlR team contacted these sites and requested data on their TRU waste inventories. 
These sites were not able to respond to the TWBlR Revision 2 data call with sufficient information 
to be included in this revision of the TWBIR, but could be included in future revisions as more 

,- detailed data are submitted. 
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Inhalation Toxicology Research Institute reports their waste stream profiles with Sandia National 
LaboratorieslNew Mexico submittals in Appendix P. Two Small Quantity Site, Babcock 8 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 WlPP and are listed in Section 5.4. 

1.2 PURPOSE 

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

To accomplish this purpose, the TWBIR has been developed from the best available information 
and acceptable knowledge provided by the DOE TRU waste generatorktorage 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 generatorktorage 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 B and listed in Table 1-1 (e.g., cellulosics, plastics, 
iron-base rnetaValloys, etc.) that have been identified by SNUNM as being potentially important 
to the performance of the WlPP repository. The methodology, assumptions, and totals of these 
waste material parameters are described in Chapter 3, WlPP 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 WlPP that require waste 
information and/or volumes. Examples of some of the programs that are supported by the TWBlD 
are: Performance Assessment (PA), RCRA Part B Permit Application (DOE. 1995f), WlPP No- 
Migration Variance Petition for Operations Period (DOE, 1995c), and the Supplemental 
Environmental Impact Statement (SE1.S)-II 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 TWBlD 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 

1 
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Input Variable in Current PA 
Waste Material Models 

Parameter Gas Mechanical 
Generation Characteristics 

Iron-Base MetaUAlloys YES YES 

I. 

Variable Input 
Variable in 
Possible 

Future PA 
Models 

in PA Models 
Under 

Develomnent - 

YES YES 

- 

I1 Cement (so1idiied)4*5 I YES I I YES I POSSIBLE I1 
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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, 199Oa). 

As Generated Waste - The chemical and physical status of waste when it is generated. The 
"As-Generated" term 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 TRU waste generatorktorage 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: 

Projected - - Anticipated 
Inventory + Stored 

Inventory Inventory 

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

J_ 

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

Disposal inventory - The inventory volume defined for WlPP 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 WlPP as 6,200,000 cubic feet (approximately 175,600 cubic meters) (Public 
Law, 1992b). The'IAgreement 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 PhysicaVchemical matrices (DOE, 1995b). 
The WMC is assigned by the TRU waste generatorktorage sites for all mixed waste streams and 
some non-mixed waste streams. The TWBlR has adopted this system to remain consistent with 
common terminology used by the DOE waste generatorktorage 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 
Dresented below: 

Solidified lnorganics 1 WMC S3100 (inorganic process residues) 
WMC S3110 (inorganic particulates) 
WMC S3150 (solidified process residues) 

Because of the restriction on particulate wastes in the TRU Waste Acceptance Criteria 
for the Waste /solation 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 WlPP 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 WlPP 
unless additional characterization and/or processing occurs to meet the WlPP 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 TRU 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 level 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 TRU waste site matrix description; 

Final waste form assigned by the TRU 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 metallalloys, aluminum-base metall 
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; 

1 - 6  



-. 

II 

TABLE 1-2. WASTE MA 

Final Waste Form 

Soiidiied Inorganics 

San 

Solidified Organics 

Soils 

Uncategorizea' Metal (Metal 
Waste Other Than Lead 
andor Cadmium) 

Leadcadmium Metal 

Inorganic Non-Metal 

Combustible 

Graphite 

Heterogeneous 

Filter 

Excluded Waste Streams" 

~nknown'' 

E/CAc>-95-1121 
December 1995 

RIX CODES AND THEIR ANTICIPATED FINAL WASTE FORM 
Waste Matrix Codes 

~ 

L1000', L1100'. Ll l lO',  L11201, L1130'. L1140', L119O',120O1, 
L1210'. L1220'. L1230'. L1240'. L1290'. S 3 d ,  S3100'. S31103, 
S3111'. S311P3, S31133. S31153. S311E3. S311g3. 53120'. 
S3121'. S3122'. 53123'. S3124'. S3125'. S3129'. S3130' Or3,  

S3131' Or3, S3132' Or3, 53139' Or3, S31M3. S3150. S31603. 
S3190' O r 3 ,  S390$, X60004. X62W5. X63006, X64005. X690O4. 
X7303, X7500'. X7510'. X75208, X75308, X75908, L9OOd.  21 110, 
21 190 

S300d. S3140, S3141. S3142. S3143. 53149, S390$. L900$ 

L2000'. L2100'. L2110'. L2120', L2190'. L22001, L2210'. L2220', 
L2290'. L2900'. S300d, S3114'. S32OO3, S32103. S32113. S3212'. 
S3219', S3220'. S3221'. S3222', S3223'. S3229'. S32303, 
53290' Or ', s39od. S5340'. X6O0O4, X61OO5. X61904. X69OO4, 
L900d. 21 1 10, 21 190 

m o .  s4100, s4200. s4300. s4900. 

53116, S50009, S5100'. S5110, S5111, S5119, S5190, X6200. 
X7000'0, X7290. X7400". X7430, X7490". X752O8, Z1140,21190, 
22100'0 

S5O0O9. S5100'. S5110, S5112. S5113. 55119. S5190, X6220'. 
X700010. X7200, X7210. X7211. X7212. X7219, X7220, X7290. 
X7400", X7410", X7420", X7490". 2210010 

S3117, S3118, 53160, S5000'. S51OO7, S5120, S5121, S5122. 
S5123. S5124. S5125. S5126. 55129, S5190. 21120, 21150, 21190 

~ ~~ ~ ~~ 

S5O0O9. S5300, S5310, S5311, S5312, S5313. S5319 S5320, 
S5330, S5390.21130.21190, 21200 

S500dg. S5126 

S50009, S51OO9, 55400, S5420. S5440. S5450. S5460, S5490, 
X75208,22900 

~~ 

S5O0O9. S 5 i O  

X7000. X7100. X7600, X7700 

S5190, X7900. L9000. S9000.29000. U9999 
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TABLE 1-2. FINAL WASTE FORM NAMES (CONTINUED) 

' Liquid waste streams are assumed to be solidified prior to sending to WIPP. 

WMCs S3000, S3900, and L9000 are placed in "solidified inorganics." "salt." or "solidified 
organics," depending on the information provided by the TRU waste generatorktorage site. 

Particulate waste streams are assumed to be solidified prior to sending to WIPP. 

WMCs X6000 and X6900 are placed in "solidified organics," or "solidified inorganics," depending 
on the information provided by the TRU waste generatorktorage site. 

Liquid 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. 

' 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. 

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

WMC S5000 is placed in "uncategorized metal," "leadlcadmium metal," "inorganic non-metal," 
"combustible," "graphite," "heterogeneous," or "filter," depending on the information provided by 
the generatorktorage site. 

l o  WMC 22100 is placed in "uncategorized metal" or "leadlcadmium metal," depending on the 
information provided by the generatorktorage site. 

'' WMCs X7400, X7410, X7420, and X7490 are assumed to be drained of liquid and contain only 
metal waste. 

l2 These waste streams are excluded from disposal in WIPP at this time, e.g., PCB and elemental 
mercury. 

l3  If adequate information is provided by the TRU waste generatorlstorage 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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Site TRU Waste inventory w 
RH vs CH 

Off-Site vs. On-Site w 
Assign Waste Matrix Codes L -d  

YeS 

I 

I I 
I Segregated 

Divide by iDC/Local ID 5 
Divide by Radionuclide Mix - Unsegregated ' w 

I I Divide by Building or Process 

I Divide by Radionuclide Mix I 

Figure 1-2. Definition of a Waste Stream 

1 - 9  



DoWCAO-9c1121 
December 1995 - 

As-generated Hazardous waste codes (EPA codes) as assigned by the DOE TRU waste 
generator/storage sites for the RCRA regulated portion of the Waste stream. Some waste 
streams (waste stream profiles) contain hazardous waste codes that would not be 
currently acceptable for disposal in WlPP (e.g., DO01 , D002, and D003) under the most 
recent WlPP Part 6 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 
treated for any unacceptable hazardous constituents prior to transport to WlPP for :f , disposal. 

Final Waste Form radionuclide inventory: activity in curies per cubic meter. 

provided. 

(NMVP) (DOE, 1990b) identifiers, where provided by the site. 

Comments provided by the TRU waste generatorktorage sites to further explain the data 

TRUPACT-II Content (TRUCON) Codes (DOE, 1994c) and No Migration Vanance Petition 

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 TRU waste stream profiles 
are provided in Appendices 0, P, and in the TWElD database files. 

Site-Specific Waste Profile - This represents a Final Waste Form at a particular DOE TRU 
waste generatorktorage site. That is, one or more waste stream profiles at a particular DOE TRU 
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 sitespecific waste profile are: _- 

DOE TRU waste generatorktorage site identification; 

The Final Waste Form that the profile represents: 

Listing of the waste streams (represented by waste stream profiles provided by the TRU 
waste generatorhtorage 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 
metaUalloys, aluminum-base metaValloys, cellulosics, etc.). 

Figure 1-4 provides an example of a blank sitespecific waste profile form. The methodology for 
developing site-specific waste profiles is described in Chapter 2 and printouts of WlPP TRU 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. 

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

.4 

The Final Waste Form that the profile represents: 
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TWBlR ID: 

1 

TRU VVASTE BASELINE INVENTORY WASTE PROFILE 

L I  

As4encralcd Form: 

WASTE STREAM 
DESCRIPTION 

WASTE MATERI AL P A R A M E W S  ( k g W  FINAL WA- 0 

&lM!I lm - 
I ron4me MclaUAlloyr: 

other Melala: 
other lnorganlc Malerlal 

VHrIRcd: 

Rubber: 
Plastlci: 

Solldlfled Organlc Malerlal: 

Alurnlnuni-brre 
1 

P C B S : [ ~ ]  
Cellulosics: __ 

__ 

0.0 0.0 

UME DETAk (cu. meters) 

I 

I I WASTE STREAM 
SOURCE DESCRIPTION I I 
CURRENT CONTAINER 
COMMENTS 

Figure 1-3. Blank Waste Stream Profile Form 
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COMMENTS 

EPA COMMENTS 

MANAOEMENT 
COMMENTS 

ACCEPTANCE 

TRU WASTE BASELINE INVENTORY WASTE PROFILF 

I 

L 
COMMENTS 

~. 

Figure 1-3. Blank Waste Stream profile Form (continued) 
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Sitespecific Contact Handled Waste Profiies 

Site Name: 
Find Wyre Form: 

Wane Stream ID 
Retrievahlv 
S t o m l  h-113) Prniecred fm31 Total fm3) 

~ 

Total Volume: 

Material Parameten fkdm31 MMarimum 

Iron B ~ K  Metals 

.Uuminum Base iMeclls 

Other Metah 

h Other inorganic Material 

Vitrified 

ceuldosic3 

Rubber 

Planiu  

SoliHied Inorganic Materi 

Averas  :Minimum 

Solidified Organic Matena 

Cement (Solidified) 

Soils 

Figure 1-4. Blank Site-Specific Waste Profile Form 
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Listing of the DOE TRU waste sites (represented by the same Final Waste Form) that are 
included in the WlPP waste profile, including the name of the DOE TRU 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 WlPP basis (e.g., iron-base 
metaValloys, aluminum-base metaValloys, cellulosics, etc.). 

Figure 1-5 provides an example of a blank WlPP waste profile form. The methodology and 
assumptions for developing WlPP waste profiles and printouts of the WlPP profiles are described 
in Chapters 2 and 3. 

1.3.4 Database Terminology 

lntegrated Data Base (IDS) - The IDB refers to the latest version of the lntegrated 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 TWBlR and any other applications that might need TRU 
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 ceirrent PA models or PA 
models under development, a potential future model, or is required to adequately describe the 
waste form (see Appendix 6). The 12 waste material parameters have been grouped by their 
chemicaVphysical proper6es. These waste material parameters and additional packaging 
materials that are reported in densities (ks/m3) and included in the TWBlR are: 

- 

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 

/' 

Definitions for these waste material parameters can be found in Chapter 2. 
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WIPP Contact Handled Waste Profiles 
A. 

Final Waste fonn: 

Rerncvahlv 
- Site Stnreu ( m j i  Prnrecrcd (1713) 

Total Volume 

Material Panmnen fKeim31 

Maximum Minimum 

Iron Base Meulc 

Alununum Base Metah 

Other iMetds 

Other Inorganic Illaterizl 

vitrified 

ceuulosiu 

Rubber ' 

Planiu 

Solidified Inoqanic Materi 

Solidified Organic Materia 

Cement (Solidified) 

S o h  

A 

Figure 1-5. Blank WlPP Waste Profile Form 
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The objectives of the TWBlR are: 
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-. 

1 

2. 

3. 

4. 

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 TRU wastes of similar physical and chemical properties into "waste profiles" will 
provide a common frame of reference for discussion of TRU waste issues with regulatory 
organizations. 

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

Scaling of the currently projected CH-TRU waste inventory is necessary to attain the WlPP 
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 ER activities. DOE is developing the ER and 
D&D inventories through the 1995 Baseline Environmental Management Report(BEMR) 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 
WlPP capacity (disposal inventory). 

Calculate the disposal inventory in terms of waste material parameters. Several waste 
material parameters (e.g., iron-base metal/alloys. rubber, plastics, etc.) b.ave been identified 
by SNUNM as being potentially significant in relation to the performance of the WlPP 
repository (see Table 1-1). Calculating the WlPP disposal inventory in terms of these 
parameters provides input for the PA calculations and sensitivity analyses needed to 
determine compliance with federal standards. 

Define the total DOE TRU waste inventory. The Land Withdrawal Act requires that DOE 
develop recommendations and schedules for the disposal of all DOE TRU 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. 

I 

1.5 TRU SYSTEM-WIDE DATA ASSUMPTIONS 

As stated earlier, the, TWBlR was developed using the best available information from the TRU 
waste generatorktorage sites. Some sites used different assumptions and methodologies for 
reporting their waste stream data. Because of these differences, the TWBIR 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 TWBlR team in 
reporting the waste stream data. All adjustments made to the TRU waste generatorktorage sites' 
data by the TWBlR 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. 

h 
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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 WlPP 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 TWBlR team: 

If no minimum was provided, but a maximum was provided, the minimum was assumed 

If a maximum and minimum were provided, but no average, the average was assumed to 

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

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

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. 

to be zero. 

be one half the sum of the maximum and minimum. 

minimum and maximum. 

average. 

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 
database which accompanies this report contain the original, unchanged dhta as reported by the 
TRU waste generatorktorage sites. 

1.5.2 General Inventory Volume Assumptions 

Other assumptions had to be made by the TWBlR 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 TWBlR to be a WlPP load management document, the TWBlR 
team put those treatedrepackaged waste volumes in the year of initial generation, rather 
than show the work-off plans for the sites. 

1 S.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 W E I R  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 WlPP WAC (DOE, 1991) and ship as TRU waste to WlPP for disposal. There was not 

- 
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enough time left in Revision 2 TWBlR update for RFETS to completely restructure their waste 
stream profiles to the new processing option in time to achieve the TWBlR 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 

Report the additional amount of radionuclides that would occur in the RFETS inventories 

options 

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 WlPP 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 WlPP 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 WlPP 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. 

I. 

1 S.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 WlPP approved containers as defined in 
WlPP 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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1.5.5 Waste broiile A"&wmptions 

The DOE TRU waste generatodstorage 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 generatorktorage 
sites will be required to generate the characterization paperwork necessary for DOE to include 
these waste streams in TRUCON. The cross-correlation table presented in Appendix E identifies 
each waste stream, TRUCON 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 TRU 
waste generatodstorage 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 ks/ m3). 

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

- A 90-mil high density polyethylene (HDPE) liner was assumed 

- The density for that type of liner was assumed (37 kg/my. 

For RH-TRU waste, the foll.owing assumptions were made: 

If the waste was reported in drums, the drums were assumed to be overpacked in RH 
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 RH canisters. The standard internal volume for RH canisters and the reported waste 
stream volume were used to determine the number of RH canisters. 

The lead in.the RH canister (464 ks/m3) is assumed in the packaging roll-ups even if it was 
not stated on each RH waste stream profile by the TRU waste generatodstorage site. 

Sites were requested to provide inventories and projections in number of containers. To be 
consistent with other DOE inventoty reports (Le., proposed Site Treatment Plans, IDB), the 
TWBIR team converted the number of containers to cubic meters using the internal container 
volume provided by the sites. 

1 - 1 9  



- 
Steel Plastic Lead Volume 

55-gallon drum 131 37 N/A 0.208 

SWB (direct load) 154 1.2 N/A 1 .89 

SWE (overpack) (4 55-gallon drum) 21 1 16 N/A 1 .89 

RH-TRU Canister (direcl load) 434 0 464 0.89 

,RH-TRU Canister (ovetpack of 3 55- 526 26 464 0.89 

Wm3) (kslm3) W m 3 )  (m3) 
Container Configuration 

gallon drums) 

1 S.6 Radionuclide Information Assumptions 

Some TRU waste sites reported incomplete radionuclide information (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 facton, 
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 
WlPP 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 information provided by the TRU waste generatorlstorage 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 informational purposes 
only. The waste stream specific radionuclide data are not used in the calculation of the 
radionuclide inventory in Chapter 3. 

1.6 SOURCE OF TRU WASTE INFORMATION 

-, 

The TRU waste disposal inventory is derived from existing information on waste, which has been 
provided by the DOE TRU waste generatorktorage 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 radionuclide inventories are derived from non- 

I 
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destructive assay, with some chemical analyses (todetect 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 information primarily exists in two forms within the DOE TRU waste system: 

On-site docurnentation developed by the TRU waste generatorktorage sites during the 
history of their operations. 

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

Each of these two forms of waste information is described below. 

1.6.1 Site-Specific Waste Information 

The TRU waste generatodstorage sites use a variety of on-site documents and records in order 
to derive the information 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 former workers, transportation. records, waste container tracking records, on-site 
documentation prepared for.local, state, or regional regulators. This list is not meant to be 
inclusive or.representative of all records used at every site, 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 TWBlR team provided each DOE TRU waste site with a data package defining each TRU 
waste stream at their site that was reported.in the WTWBIR, Revision 1 from their previous data 
submittals. The TRU waste generator/storage sites reviewed, changed, and authorized the 
characterization as valid for use in developing the TRU inventory for the TWBIR, Revision 2. 

1.6.2 

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

Mixed Waste Inventory Report 

The FFCAct required that the 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. 

. 

- 

Existing Summary Documents on TRU Waste Information 

- 
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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 lnterirn Mixed Waste 
lnvenloty Report: Waste Streams, Treatment Capacities and Technologies (IMWIR), DOERIBM- 
1 100, dated April 1993 (DOE, 1993b), to fulfill these requirements. Since issuance of the "interim" 
report, DOE has requested additional information from the W E  TRU waste generatorktorage 
sites and published two updated reports entitled: 

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

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

19G5 National Mixed Waste lnventory Report Data System which is the updated 1995 
Mixed Waste lnventory Report (DOE 19959). 

The Phase I I  MWIR was the basis of the mixed waste streams that were included in Revision 0 
of the WTWBIR. The 7995 National Mixed Waste lnventory Report Data System, Revision 11 
of the IDB, and Revision 2 of the TWBlR 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 
ORNLassemblesmdioactive waste inventories provided by DOE TRU waste generatorktorage 
sites. This database does not report by waste stream, but rather, by,the total inventory at each 
DOE site. The IDB also contains the radionuclide isotopic distribution for the waste stored at 
each site. In the past there were apparent inconsistencies between the WlPP TRU Waste 
Baseline lnventory Report and the IDB inventones 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 TRU 
waste section of Revision 11 of the IDB (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 TRU waste. The amount and 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-II certification 
application. The TRUCON concentrated on those waste parameters that were important 
for safe transportation of TRU waste (e.g., thermal heat loading, criticality, free liquids, etc.) 

NMVP (DOE, 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 WlPP 
test phase as allowed under 40 CFR 268.6 (EPA, 1986). The NMVP waste information 

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

WlPP RCRA Part B Permit Application (DOE, 19950 -This document has been submitted 
to the State of New Mexico to obtain a RCRA Part B Permit for WIPP. 

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

t.7 METHODOLOGY FOR DEVELOPMENT OF DISPOSAL INVENTORY 

Development of the WlPP TRU waste disposal inventory 'is accomplished by a series of steps 
starting with the individual waste streams 'submitted by the TRU waste generator/storage sites 
that are identified in 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 WlPP 
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-TRU capacity of WIPP, scaling of the projected CH-TRU inventory 
is necessary to attain the following WlPP disposal inventory: 

Maximum calculated CH-TRU inventoiy = 5.95 million cubic feet (approximately 168,500 

A 

cubic meters) (see Section 1.3.1) 

The anticipated inventory (as defined in Section 1.3.1) consists of up to 11 overall CH-TRU WlPP 
Final Waste Forms based on the physical and chemical properties of the waste streams. The 
CH-TRU scaling factor is computed as.follows: 

- For CH waste: 

maximum calculated CH-TRU inventory - stored CH-TRU inventory = CH-TRU factor 

If the sum of the anticipated RH-TRU and CH-TRU inventories are less than the maximum 
allowable WlPP capacity, the projected inventory in future revisions of the TWBIR will include 
volumes of waste anticipated from DBD and ER activities as these estimates are made available. 

projected CH-TRU inventory 
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The WlPP 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 greaterthan the WlPP C&C Agreement limit (DOE and State 
of New Mexico, 1981) of approximately 7,080 cubic meters. DOE will abide by the WlPP C8C 
Agreement for RH-TRU waste volumes and the Land Withdrawal Act which limits the curies of 
RH-TRU waste allowed in WlPP to 5.1 million curies (Public Law, 1992b). As stated earlier, one 
purpose of the TWBlR is to report the DOE TRU inventory in such a way that it will facilitate 
performance assessment by SNL/NM and support development of compliance applications to the 
appropriate regulatory agencies. This is not a WlPP 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 WlPP will be averaged across all RH-TRU waste 
sites and reported as kg/m3 for the waste material parameters and curies/m3 for radionuclides. 

1.8 BASELINE INVENTORY UPDATES 

The TWBlR represents the best available TRU waste inventory information in support of the WlPP 
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 andor the data needs of the 
WlPP Project as determined by the DOE. 

1.9 DOCUMENT ORGANIZATION 

The TWBlR 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 WlPP disposal inventory: volumes, waste material parameters, and 

Chapter 4 provides the stored and currently projected WlPP CH-TRU and RH-TRU 

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 WlPP site-specific waste profiles. 

Appendix B provides the SNUNM memorandum describing the WlPP inventory data 

Appendix C provides the TWBlR Revision 2 questionnaire. 

radionuclide inventory. 

inventories by site. 

needed for PA modeling. 
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Appendix D provides the sitespecific stored radionuclide inventories decayed to December 

Appendix E provides the cross-conelation table for the TWBIR Revision 2, TRUCON, and 

Appendix F provides the MWlR code designations and descriptions. 

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

Appendbc H provides a cross-reference table for the \KMIBIR Revision 1 waste streams 
and the TWBIR Revision 2 waste streams. 

Appendbc I provides a table of the phosphates, sulfates, and nitrates reported by the DOE 
generatorktorage sites. 

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. 

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

Appendix L provides the TWBID Revision 2 Data Dictionary. 

Appendix M provides Waste Packaging Material Derivation Calculations. 

Appendix N provides the guidelines for review of generator/storage site waste stream 

1995. 

the NMVP. 

- 
profiles. 

Appendix 0 provides the non-WIPP waste stream profiles. ._ 
\ 

%> 

Appendix P provides the WlPP 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 TWBIR. 

.. 
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2. WASTE PROFILE METHODOLOGY 

2.1 INTRODUCTION 

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

2.1.1 Waste Stream Profile Description 

Each DOE TRU waste generatodstorage site was provided data packages that contained the 
characterization information provided by the TRU waste sites for Revision 1 of the WTWBIR. 
Each DOE site was asked to review the data packages and update the information as necessary 
(see Appendix C for the TWBlR 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 W B I R ,  Revision 1 (e.g., new 
waste streams or excluded waste streams). This data submittal from the DOE generatorktorage 
sites provided approximately 970 individual TRU 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 TRU waste stream profile for an INEL waste stream. 

In addition to presenting the density of waste material parameters (if reported by the TRU wx te  
OeneratorLstoraae sites) in each DOE waste stream, the waste stream Drofile also Drovides 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 information, and a short explanation of the 
data located in a particular field are described in Table 2-1. All data (except the MWlR ID which 
may be provided by the MWlR team) in all waste profiles are provided by the TRU waste 
generatorktorage 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 TWBlR data call questionnaire. Other information, such 
as that presented in Appendix K, can be obtained by querying the TWBID. 

DOE has directed the TRU waste generator/storage sites to append their hazardous waste codes 
(EPA codes) to further define the waste in order to develop an appropriate treatment technology. 
These appended codes are recorded in the TWBIR, if they were provided by the 
generatorktorage sites, to maintain consistency with other characterization documents and to 
provide the maximum characterization information available. These code designations and 
descriptions are presented in Appendix F. For example, DO03 is defined by EPA as a hazardous 
waste that exhibits "reactive" characteristics. DOE further subdivided this code as D003A 
(reactive cyanide), DO038 (reactive sulfides), D003C (explosives), D003D (water reactives), and 
D003E (other reactives). 

2-1 
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WASTE STREAM DESCRIPTION Thls wash slleam Is Ihe hrgesl conibusllble wade slleam The wasle slream Is lrom Rocky flair Planl and pthlatlly consisis 01 bne. and nonlina.generalrd d,y 
combusllble malerials such as paper. rags. plasllcs. surgical gloves. cloth overalls and boolies, cardboard, d. wmd filler Iratnks, PE Mnk6. and bundry )in1 SUIIIE 
combusllbles may be damp or moisl. Llmlled amounts d noncombusllbles such as glass. concrele. cement. leaded glowebax plowes. banerks. and melal scrap may albo 
be present. 

There 1s a lack 01 Inlormallon abaul the wesle shlpped pilor l o  1975. The average wasle organic nialellal conlenl may range liom 6 lbln3 lor boxes lo over I 4  lbln3 lor 
drums. Allhough llmlled fines are expeded lrom flmf sweeplngs. powder. elc., levels of fine6 should be Mhin WIPP.WAC llnlls The m s l e  )r plckaged rvllh no tree 
Ilqulds. sludges, explaslues. compressed gases. pyro(ihorlc 01 colcoslve nraleilal!, 

Depending on witen and where Ihe wasle was generalell a1 Rocky Flalr. the was18 pachaging may vary. For wastes generated prbr l o  1975, psckaglng lnlainialiun Is 
Incomplele. Une-generated waste may be dwble can4aIned h plasllc a placed In PE ballles and h e n  double bagged. Nonllnegcneraled wasles were slngle-baggrd or 
placed dlreclly Into the wash canlalner. Oil-DrI may have been added lo some drums. 

Aner 1974. some wade was drummed. and some waste war placed In 4 I( x 4 n x 1 ll boxes. Some combuslibles are slngle. double 01 quadruplo bagged or wiaplred 
PVC and PE bags or plasllc. Combusliblei such as clolhlng end dryer liill are placed direclly lnlo 5SJallon drums. Some wasles are placed In 1 gallon PE bolWs. 
Some drummed wasla was repacked lnlo boxes lo reduce volume Outing repacking. any noncombuslibler were ienioved. Swne MXUS may cordaln nrolsl mmbusbble 
was10 and up lo 100 Ib 01 Oil-Dd. 

Drums conlalnlng wasles Itom Iha Anierlclum Recovery Llne ere lead.lined. Drums shlppd piloo' la 1977 conlah compacled wasler 

 TI^ record represents Ihe [Ct1.Cstl.repack[ portlon (73 89%) 01 llie MWlR wasle slream. (DRY PAPER AND RAGS1 aner processing Tho proposed processing 
sequence Is (SWEPP:scgpk IWPFsegpk regpk TRANS.Irsns W1PP:dlspJ This wasle will LK regiegaled dmng IuIuie characlerkalion and processlng acllkilies ll 
currenlly exIsIs only as Ihe unsegregaled rillxed wasle slream. tN.Wl69. reporled In Ihe DOE Nalional Core Mixed and TRU Wasle Dala Rgulremenls. The sloraje 
dala Is reported In Secllon 4 and (he generallon dala 1s reporled In Secllon 5. 

Thls record Is aubjecl lo redefinlllon based on changes In lhe svailabililylulili2allan 01 INEL'S lrealnienl resaurces. iI Is no1 iecognhd as an INEL wasle slrearil II 
represenls a proposed approach lo Ihe processlng 01 the urlsegregaled nllxed wahle slrealn. 

.. 

WASTE STREAM SOURCE 

CURRENT CONTAINER COMMENTS NIA 
- - ___ ____ 

EPA COMMENTS Tha EPA llsl In 3 4 3 Is based on generalor rupplled process koohdge ar\dlM lieadspace gas sampling No TCLP or Tolal Analpis has been done 

MANAGEMENT COMMENTS Tolal lnvenlory figures as lo number 01 conlalners and woliime of wasle. 16 consldered lo be lalrly accurale AM wade 1s presenlly sttoled on hdmr or earlhen covered 
pads Relilenl bom llm earlhen covered pads hill &In In Ihe nexl I . 2 years. 

ACCEPTANCE COMMENTS NIA 

FINAL FORM COMMENTS All conialnel'. 01 lhb WlWBlR waste s h a m  are Included In the arnounl lisled above See 8 2 15 I I 3  lor (he years 

P .IN -40  0 s .  1996 
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W E I R  ID 

TABLE 2-1. SOURCES OF INFORMATlON USED IN 

The M I R  ID number assigned by the TRU waste generatorlstorage 
site 

WASTE STREAM PROFILES 

InformaUon Field t Explanation 

HQ ID 

Local ID 

The uni ue identifier assigned by the Headquarters Waste Inventory 
team (M%IR) /'a: z I . b . L  

On-site ID used at the TRU waste generatorlstorage site 8: .I $$ ..I (; ,::#$! 
Handling i i 4 ,z , 

!$\&' 2,;:. :? 
1 ,> CH - Contact-Handled TRU waste 

RH - RemoteHandled TRU waste 
MTRU - mixed TRU waste '.\ - _  Y 
TRU - nonmixed TRU waste 

Wste1,Type 

NMVP # 

Generator Site 

Stream Name 

If applicable. what a waste stream is called in the No Migration Variance 
Petrton (DOE, 1990b) 

TRU waste site that originally generated the waste 

Name used to identify waste stream by the TRU waste generatorlstorage 

I 

- 
Additional information d provid.4 by the site) that may be pertinent to 
the hazardous waste c I; aractenzation of the waste stream. 

EPA Comments 
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2.1.2 Waste Material Parameter Description 

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 TRU waste 
generatorktorage sites. In those cases where waste material parameter information could not 
be provided by the TRU waste generatorktorage 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 WlPP inventory, which is then scaled, if necessary, 
to obtain the WlPP disposal inventory. This WlPP 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 weightkolume, but there is no range because standard 
packaging densities in Table 1-3 are used for roll-ups. 

c 

The waste material parameter information, which is provided by the TRU waste generatodstorage 
sites, consists of 12 waste material parameters and additional packaging materiais that are inputs 
into the PA models. These are presented below. 

Iron-base metaVallovs - 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, i f  applicable. 

Aluminum-base rnetaVallovs - Aluminum or aluminum-base alloys in the waste materials. 

Other MetaVAllovs  all other, metals found in the waste materials (e.g.. copper, lead, 
zirconium, tantalum, etc.). The lead porb’on of lead rubber gfovgs/aprons is also included 
in this category. 

Other lnoroanic 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 manrnade elastic latex materials. Examples are Hypalon@, 
neoprene, surgeons’ gloves, leaded-rubber gloves (rubber part only), etc. 

a Plastics - Includes generally manmade materials, often derived from petroleum feedstock. 
Examples are polyethylene, polyvinylchloride, Lucite? Teflon, etc. 
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Solidified Inorpanic 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 TRU 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 Oraanic Material - Includes cemented organic resins, solidified organic liquids, 
and sludges. 

Cement (solidified) - Includes !he 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. 

Packaaina Materials 

The TRU waste generatorktorage 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 

1995) and anticipated approved RH-TRU packaging configurations (VECTRA Technologies, Inc., 
below are the currently approved CH-TRU packaging configurations for TRUPACT-II (NRC. 

1994): 

6 

TRUPACT-I I 

- 55-gallon drum 

- Standard Waste Box (SWB) 

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

- Ten drum overpack (TDOP) 

RH-TRU cask (anticipated acceptable packaging configurations for the RH-TRU cask) 

- RH-TRU canister 

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

For the rollups in the site-specific and WlPP 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 weightlvolume of the 
packaging, assumptions were made about the weight ofthe 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 "TRU 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 TRU waste generator/storage sites. Any necessary overpacking is induded in the 
weight. 

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

Lead - The weight of the lead shielding in a RH-TRU canister is assumed if not provided 
by the TRU waste generatorktorage sites. The weight is induded in the "Packaging 
Material Assumptions" in Section 1.5. 

2.1.3 Assignment of the Final Waste Form 

The DOE TRU waste generatorktorage sites have assigned an overall Final Waste Form to each 
stream based on the physical and chemical form of the waste. The WlPP Project has 
ped the WlPP WAC (DOE, 1991) for any waste packages to be shipped to WlPP to ensure 
e handling, transport, and emplacement of the waste packages in the WIPP. In general, 

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

re located on each waste stream profile. The assgninent of the WMC is based on DOE Waste 
Treatability Group Guidance (DOE, 1995b). 

For the purpose of this document, TRU waste generatorktorage 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 TRU 
waste generatorktorage 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 TRU waste generatodstorage 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 TRU waste generatorktorage sites could categorize the waste stream 
profile into one of the 11 WlPP Final Waste Forms (Table 1-2) but could not give any waste 
material parameter information. In these cases, the TWBlR derived the parameters as 
follows: 

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

- If the waste stream was not reported with waste material parameters in the WTWBIR, 
Revision 1, the TWBlR team assumed that the waste stream has the same range and 
average waste material parameters as that of the particular WlPP Final Waste Form 
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profile. For example, i f  a salt waste stream did not contain any waste material parameter 
information, but has been identified by a TRU waste Qenerator/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 WlPP Waste Profile for salt waste. 

In a few cases, TRU waste generatorktorage sites were unable to categorize a TRU waste 
stream into one of the WlPP 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 WlPP 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 TWBlR 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 TWBlR 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 TRU waste generatodstorage 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. Newhpdated 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 generatorktorage site with similar WMCs can be grouped 
together into Final Waste Forms (Table 1-2) for a sitespecific waste profile. In other words, a 
site-specific waste profile presents a roll-up of the data for all waste streams at a given site that 
have the same final waste form. The methodology for grouping waste streams within 
generatorktorage 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 6). 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 TRU Waste 
Site #1 and the two at DOE TRU Waste Site #2 can be grouped together at each site based on 
similar physical and chemical properties and placed into the site-specific waste profile "inorganic 
non-metal" waste, with the Final Waste Form defined in Table 1-2. 

A sitespecific waste profile is developed at each of the TRU waste generatorktorage 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-speafic waste profiles at any 
generatorktorage site; however, most sites have fewer profiles due to differences in waste 

site-specific waste profiles for TRU waste are provided in Appendix A. 3 

segregation practices. An example site-specific waste profile is provided in Figure 2-4. All the - 
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I TRU waste site submit, wmte 
stream pmfilos to TWBlR team 
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L 

I 
~ 

~ t e  f ~ r m a ~ ~ ~  rubrnits 
changeplexplanatbns to waste 
stream profiles 

TWBIA technical staff reviews TRU 
waste oite changes to waste stream 

TWBIR staff update TWBlD with 
corrected data 

Figure 2-2. Schematic of Review Methodology of Waste Stream Profiles 
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WlPP 
Waste 
Profile 

Inorganic 
Nonmetal' 

Waste 
Stream 
Profile Stream Stream Stream 

(S5 121 )" (S5122) (S5 123) 

DOE TRU Waste Site #1 I 

' 
** Waste Matrix Code 

See Table 1-2 for WMCs that can occur in each Final Waste Form 

Stream 
(S5123) (S5121) 

~ _ _ _ _ _  ~ 

Figure 2-3. Schematic of Waste Stream Profile Methodology. 
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Site-Specific Contact Handled Waste Profiles 

Site Name: Idaho National Enpeenng Laboratory 

Final WaRe Form: Combusuble 

WaRe Stream iD 
Retrievablv 
Stored (m31 

IN-W 186.187 2695.2643 

IN-W198.202 119.6000 

IN-W 198.804 

IN-W199.1039 

IN-w202.1092 

IN-W202.224 

IN-W205.1086 

N-W205.220 

IN-W250.259 

IN-W250.94 1 

IN-W252.283 

IN-W252.811 

IN-W254.289 

IN-W254.290 

IN-W256.1062 

IN-W256.295 

IN-W269.510 

IN-W269.535 

IN-W305.1068 

IN-W305.828 

IN-W327.1085 

lWW327.735 

IN-W330.677 

I 

32.8230 

0.8885 

0.8885 

109.6160 

0.8320 

0.6805 

14.0670 

50.9600 

Proiected (m3) 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0 . W  

o.Ooo0 

0.0000 

117.7280 0.0000 

0.0000 

o.,oooo 
o.oo00 

20.5920 0.0000 

5.9935 

5.9935 

20.8000 

37.4400 

10.6825 

5.5360 

1.3045 

6.0320 

0.0000 

0.0000 

0.0ooo 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

Total (m3) 

2695.2643 

119.6000 

32.8230 

0.8885 

0.8885 

109.6160 

0.8320 

0.6805 

14.0670 

50.9600 

117.7280 

32.8230 

2.3445 

7.2800 

20.5920 

5.9935 

5.9935 

20.8000 

37.4100 

10.6825 

3,5360 

1.3045 

6.0320 

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

~ 

Site Name Idaho Nanonal EngInnccnng Labamtory 

Final Waste Form: Combusrible 

IN-W330.678 1.9285 

IN-W336.660 

IN-W336.820 

4.1600 

0.6805 

0.0000 

0.0000 

0.0000 

1.9285 

4.1600 

0.6805 

Total Volume: 3304.94 0.00 3304.94 

Waste Material Parameten &elm31 

Iron Base MetaUAlloys 

Aluminum Base MetaUAlloys 

Other MetaUAlloys 

Other Inoorganic Materials 

Vittified 

Cellulosics 

Rubber 

Plartics 

Solidified Inorganic Material 

Soliditied Organic Material 

Cement (Solidified) 

Soils 

Maximum 

161.8 

0.3 

474.5 

119.0 

0.0 

%1.5 

628.0 

706.7 

0.0 

0.0 

0.0 

0.0 

Average 

22 

0.0 

7.8 

6.1 

0.0 

479.6 

75.3 

145.9 

0.0 

0.0 

0.0 

0.0 

Minimum 

0.0 

0.0 

0.0 

0.0 

0.0 

1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Figure 24 .  Example of Sitespecific Waste Profile (continued) 
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The TWBIR 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 TWBlR participant 
will question the site to be sure that the data have been properly reported. If a change is 
required, formal documentation from the site is received. 

2.4 WlPP WASTE PROFILE METHODOLOGY 

The WlPP waste profiles are the highest tier of information in the TWBIR. Site-specific waste 
profiles with the same Final Waste Form are combined across the TRU waste generatorktorage 
sites into what is defined as an overall WlPP waste profile. To illustrate the methodology for 
grouping similar sitespecific waste profiles into WlPP waste profiles, the CH-TRU WlPP waste 
profile for "inorganic non-metal" waste (exemplified in Figure 2-3) is provided in Figure 3-5. The 
TWBlR technical staff evaluates the WIPP-level 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 TRU waste generatorktorage 
site is defined in a waste stream profile, then grouped by site Final Waste Forms into sitespecific 
waste profiles. These site-specific waste profiles are then rolled-up into WlPP waste profiles by 
combining identical Final Waste Forms from all the TRU waste generatorktorage sites. For 
example, all sitespecific waste profiles for "inorganic non-metal" waste are grouped together to 
generate the WlPP waste profile, "inorganic non-metal" waste. As with the site-specific waste 
profiles, there can be a maximum of 11 possible WlPP waste profiles for CH-TRU and 11 possible 
WlPP waste profiles for RH-TRU waste. 

- 
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3. WlPP DISPOSAL INVENTORY 

3.1 INTRODUCTION 

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

3.2 WPP DISPOSAL INVENTORY'VOLUMES FOR EACH FINAL WASTE FORM 

As discussed in Section 1.3, the disposid inventory is defined by the LWA (Public Law, 1992b) 
and the WlPP C&C Agreement (DOE and the State of New Mexico, 1981) as: the maximum 
allowable WlPP 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 : 

x 

4 3  I .685 x 105m3 5 . 8 ~  10 m 
(CH-TRU disposed inventory) - (stored inventory) 

5.4 x 10 4 3  m (projected inventory) 
= 2.05 

(scaling facto 

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 WlPP CH-TRU disposai inventory. 

The RH-TRU WlPP inventory has not been scaled. The RH-TRU anticipated inventory is greater 
than the amount of RH-TRU waste allowed in the WlPP 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) 

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

Combustible 5 . 8 ~ ~ 3 3  4.6~i-03 1 . 0 ~ ~ 3 4  i .4~+04 

Filter 2.2EU32 5.1~+02 7 . 3 ~ m z  1 z ~ m 3  

Graphite 5.i~mz 4.s~mi 5 . 6 ~ m z  6.0~+02 

Heterogeneous 

Inor&c Non-Metal 

Solidified Inorganics 

Solidified Organics 

Uncategorized Metal i . i ~ m 4  2 . 3 ~ ~ 3 4  3.4Ei-04 5.4E3+04 

Total CH Volumes 5.83+04 5.4EM4 l.lE+05 1.6E+05 
Remote Handled Waste 

Combustible 3 . 6 ~ m i  4 . 9 ~ ~  s s ~ m i  
Heterogeneous 2 . 3 ~ ~ 1 3  5.5EM3 7 . 8 ~ ~ 3 3  
Inorganic Non-Metal 4 . 6 ~ ~ 3 1  2.1E+01 6 . s ~ m i  

LeadICadmium Metal Waste 7.1~~30 6 . 7 ~ m i  7 . 4 ~ m i  

Solidified Inorganics 1 . 1 ~ ~ 3 3  2 . 3 ~ ~ 3 2  i .3~+03 
Solidified Organics 3.6EtOO O.OE+OO 3 . 6 ~ m o  
Uncategorized Metal 1 . 2 ~ ~ 3 2  i .7~+04 1 . s ~ m 4  

Total RE Volumes 3.63+03 2.33+04 2.7E+04 

Total TRU Waste Volumes 6.23+04 7.7E+04 1.4EH5 1.7EH5 
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options for all DOE RH-TRU waste. This inventory has not been scaled down to the limit imposed 
by the C8C 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 WlPP WASTE MATERIAL PARAMETERS BY ANAL WASTE FORM 

The roll-ups of waste material parameters by Final Waste Forms. or by site, are developed from 
the volumes from the M I D .  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 generatorktorage 
sites modified by the TWBID volume fractions and summed as follows: 

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 TWBlD waste streams in a particular site-speafic 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 generatorktorage 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 TWBlD 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 WlPP disposal inventory. 

3.4 UTlUZATION 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 parameten 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: 

.- 

c 
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Table 3-2 

WIPP CH-TRU Waste Material Parameter Disposal Inventory 

Waste Material Parameters fKdm31 Maximum Averas 

Iron Base MetnVAlloys 2.6E*O3 1.7EU32 

Aluminum Base MetaUAlloys 

Otber MetaVAlloys 

Other Inorganic Materials 

Vitrified 

Cehlosics 

Rubber 

Plastics 

Solidified Inorganic Material 

8.OE*02 1.8E+01 

1.6E103 6.7EU31 

1.4E+03 3.1 EM1 

2.5€*03 5.5E+01 

9.6€+02 5.4E+01 

6.3E+Ll2 1 .OE+01 

8.9E- 3.4E+01 

2.2€+03 5.4EU31 

Solidified Organic Material 1.4E+W 5.6E+W 

Cement (Solidified) 1.2E+03 5.0€+01 

Soils 1.6003 4.4E+01 

Container Materials - Kglm3 

Steel 139 

Plastid Liners 26 

Minimum 

O.OE+W 

O.OE*OO 

O.OE*OO 

O.OE+OO 

O.OE+OQ 

O.OE+OO 

O.OE+W 

O.OE+OO 

O.OE*OO 

O.OE*OO 

O.OE+W 

O.OE+W 
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Table 3-3 

WIPP RH-TRU Waste Material Parameter Disposal Inventory 

Waste Material Parameters W m 3  

Iron Base MetaUAlloys 

Aluminum Base MetaUAUoys 

Other MetaVAUoys 

Other Inorganic Materials 

Vitrified 

Cellulosics 

Rubber 

Plastics 

Solidified Inorganic Material 

Solidified Organic Material 

Cement (Solidified) 

Soils 

- 

Container Materials - Kglm3 

Steel 

P 1 ast i c/L. i n e rs 

Lead 

Steel Plug 

Maximum 

1.7E+03 

1.7E-2 

9.1 E m  

2.OE+03 

2.5E+03 

5.7E+02 

4.4E+02 

6.2E+02 

6.1 E+M 

8.1E+02 

5.8E*02 

2.4E-1 

1 .OE+O2 

7.1E+W 

2.5E+02 

6.4E101 

4.7E+OO 

1.7E+01 

3.3E+OO 

1.5E+01 

2.2E+01 

9.3E-01 

1.9E+01 

1 .OE+OO 

446 

3.1 

465 

2145 

Minimum 

O.OE+W 

O.OEIW 

O.OE+OO 

O.OE+W 

O.OE*OO 

O.OEIW 

O.OE*OO 

O.OE+OO 

O.OE+OO 

O.OE+W 

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

592.6 kg/m3 CH-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 wastevolume which contains more uncertainty 
than stored waste. 

The same sampling methodology, if  needed, should be used for the RH-TRU 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 

THEIR RESPECTIVE DISPOSAL INVENTORY VOLUMES AS DEFINED IN SECTION 1.3.1. 

- WASTE MATERIAL PARAMETERS FOR CH-TRU (TABLE 3-2) AND RH-TRU (TABLE 3-3) BY 

For example: 

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

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

For steel in CH-TRU waste: 

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

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

3.5 WlPP WASTE PROFILES 

Figures 3-1 through 3-18 present the WlPP profiles by Final Waste Form. These profiles provide 
the WlPP 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 (m3) Proiected (m3) Total (m3) 
Mound Plun 7.07 0.00 7.07 

H d d  (Richluld) Site 455.73 1247.26 1702.99 

R 4 y  Fl& Ennmmnmtrl Te-chology Site 185.54 861.08 1046.62 

Lm Alamos Nltiolvi L . a b m l q  1821.45 2376.19 4197.64 

ldrho N A d  Fag51-g Labratory 3304.94 0.00 3304.94 

Argnms Nltiaul Labmmy - W a t  0.00 101.64 101.64 

Total Volume 5774.73 4586.18 10360.91 

Waste Material Parameters (Kelm3) Maximum Averaee . Minimum 

Iron Base MetaUAUoys 265 2 1090 00 

- Aluminum Base MetaUAlloys 49 0 2  00 

'Other MetaUAlloys 

Other Inorganic Materials 

Vitrifmd 

Cellulosics 

Rubber 

Plastics 

Solidified Inorganic Material 

Solidified Organic Material 

Cement (Solidified) 

Soils 

474.5 10.4 

370.2 8.7 

0.0 0.0 

961.5 192.5 

629.0 30.0 

706.7 59.5 

0.0 0.0 

7.0 0.0 

0.0 0.0 

7.5 0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Figure 3 - 1 
WIPP CH-TRU Waste Profile for Final Waste Form Combustible 
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WIPP Contact Handled Waste Profiles 

Final Waste Form: Filter 

Retrievablv - Site Stored (m3) Proiected (m31 Total (m3L 
Rocky Flur EnwnnnaW Technology Snc 72 09 47751 s49 60 

M d  PIM 0 83 0 00 0 83 

15.54 

131.0s 

32.28 

0.00 

47.82 

131.05 

Total Volume 219.51 509.79 

Waste Material Parameters n<plm3) 

Iron Base MetaUAlloys 

Aluminum Base MeWAlloys 

Other MetaUAlloys 

Other Inorganic Materials 

Vitrified 

Cellulosics 

Rubber 

Plastics 

Solidified Inorganic Material 

Solidified Organic Material 

Cement (Solidified) 

Sails 

Maximum 

150.0 

191.6 

20.0 

293.3 

0.0 

429.5 

20.0 

100.0 

0.0 

0.0 

0.0 

0.0 

Averaee 

5.3 

12.5 

0.8 

ls.o 

0.0 

56.3 

3.3 

4.6 

0.0 

0.0 

0.0 

0.0 

72930 

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 3 - 2 
WIPP CH-TRU Waste Profile for Final Waste Form Filter 
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WUCAO-95-1 121 
Dcecmbcr 1995 

WIPP Contact Handled Waste Profiles 

Final Waste Form: Graphite 

Site - 
Retrievablv 
Stored (m3) Proiected (m3) 

Rodo, Flm h w  Technology SIV 13 73 47 57 61 30 

Idaho Nltlavl h g m m n g  IAonIory 498 19 000 498 19 

Total Volume 511.91 47.57 559.48 

Total (m3) 

Waste Material Parameters (Kdm3) 

Iron Base MeWAlloys 

Aluminum Base MetaVAlIoys 

Other MetaUAIloys 

Other Inorganic Materials 

Vitrified 

C e 11 u 1 o s i es 

Rubber 

Plastics 

Solidified Inorganic Material 

Solidified Organic Material 

Cement (Solidified) 

Soils 

- 

Maximum 

764.4 

38.2 

46.6 

812.5 

0.0 

9.8 

0.0 

51.4 

0.0 

0.0 

0.0 

0.0 

Minimum 

1.4 0.0 

0.0 0.0 

0.0 0.0 

199.9 0.0 

0.0 0.0 

4.8 0.0 

0.0 0.0 

5.6 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

Figure 3 - 3 
WJPP CH-TRU Waste Profile for Final Waste Form Graphite 
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WVCAO-95-1 121 
Demnbcr 1995 

.- 

WIPP Contact Handled Waste Profiles 

Final Waste Form: Heterogeneous 

Retrievablv 
Stored (m3L 

0.21 

16.02 

I 1  190.75 

198.85 

1.68 

10608.50 

613.26 

0.62 

0.w 
2.50 

2611.61 

SandiaNltinul Labantay- A l b u q w  6.66 

ArgnmeNatiaUl Labommy - Wca 6.54 

Oak Ridge N d d  kboratoly 1304.16 

Rocky Flats E n ~ e  Technology Site 3.86 

PameX Plam 0.62 

Ti Proiected (m3) - 
0.83 

29.12 

6271.29 

663.78 

0.00 

0.w 

8.98 

0.w 

113.11 

0.w 

5475.85 

7.49 

345.35 

256.26 

0.00 

0.00 

1 .04 

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 

- 

Total Volume 16565.83 13111222 39748.05 

h. 

Figure 3 - 4 
WlPP CH-TRU Waste Profile for Final Waste Form Heterogeneous 
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WE/CAO-SJ-I121 

Dccembm 1995 

WIPP Contact Handled Waste Profiles 

Waste Material Parameten ( K ~ / a g  

Iron Base MetaYAlloyr 

Aluminum Base MetaVAlloys 

Other MecallAlloys 

Other Inorganic Materials 

Vitrified 

Cellulosics 

Rubber 

Plastics 

Solidified inorganic Material 

Solidified Organic Material 

Cement (Solidified) 

Soils 

Maximum 

1716.4 

800.0 

800.0 

1442.3 

0.0 

961.5 

330.0 

887.0 

300.0 

331.6 

0.0 

628.4 

Minimum 

241.3 0.0 

46.0 0.0 

Average 

5.7 0.0 

26.2 0.0 

0.0 0.0 

86.1 0.0 

19.4 0.0 

71.5 0.0 

3.8 0 a 

0.4 0.0 

0.0 0.0 

2.9 0.0 

Figure 3 4  (continued) 
WlPP CH-TRU Waste Profile for Final Waste Form Heterogeneous 
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WUCAO-95-I I21 
Descmber 1995 

L4 

WIPP Contact Handled Waste Profiles 

Final Waste Form: Inorganic Non-Metal 

Retrievablv 
Site Stored (m3) Proiected (m3) Total (m3) - 

H d o d  (Ridand) Site 34.74 69.06 103.79 

P&uh GvcMl. Dii%ion Plam 0.00 1.89 1.89 

Tclcdym Brom E m & g  0.21 0.00 0.21 

Idaho N U i d  EngirVaing Lpboratay 3028.24 0.00 3028.24 

R d y  nus Enwnmvrml Tcchlogy Site 58.29 866.74 925.03 

Tot& Volume 3121.47 937.68 4059.16 

Waste Material Parameters n<e/m3) 

Iron Base MetnuAlloys 

Aluminum Base MetaVAUoys 

Other MetaUAlloys 

Other Inorganic Materials 

Vitrified 

Cellulosics 

Rubber 

Plastics 

Solidified Inorganic Material 

Solidified Organic Material 

Cement (Solidified) 

Soils 

Maximum 

63.6 

3.9 

76.6 

1250.0 

2500.0 

850.0 

47.6 

166.9 

327.0 

0.9 

0.0 

865.8 

2.8 

0.0 

0.2 

99.6 

1414.6 

15.9 

0.4 

6.7 

1.4 

0.0 

0.0 

0.0 

Minimum 

0.0 

0.0 

0 a 

0.0 

0.0 

0.0 

0-0 

0.0 

0.0 

0.0 

0.0 

0.0 

Figure 3 - 5 
WIPP CH-TRU Waste Profile for,Final Waste Form Inorganic Non-Metal 
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WWCAO-95-1121 
h b s  199s 

WIPP Contact Handled Waste Profiles 

Final Waste Form: Lead/Cadmium Metal Waste 

- S i e  
Retrievablv 
Stored (m3) Proiected (m3) Total (m3L 

A r p m c  Nlllowl Labontory - Ean 107 129 

Los Alunor N w d  Labw;ltori 1 89 0 00 

Hanford (R~cNand) Sate 14 17 34 53 

Idaho Natrarul Fsgmanng Labaatny 1437 0 00 

Rocky Flau Enwmmmdal TcctmOlogy Site 3 95 298 27 

2.36 

302.22 

1.89 

48.69 

14.37 

Total Volume 35.45 

Waste Material Parameters (Kdm3) 

Iron Base MetdAlloys 

Aluminum Base MetdAlloys 

Other MeWAlloys 

Other Inorganic Materials 

Vitrified 

Cellulosics 

Rubber 

Plastics 

Solidified Inorganic Material 

Solidified Organic Material 

Cement (Solidified) 

Soils 

c 

Maximum 

488.7 

61.6 

1438.1 

40.9 

0.0 

87.9 

125.5 

91.7 

0.0 

0.9 

0.0 

0.0 

334.09 

133.8 

16.6 

52.2 

11.7 

0.0 

4.0 

15.5 

22.3 

0.0 

0.0 

0.0 

0.0 

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 

Figure 3 - 6 
WIPP CH-TRU Waste Profile for Final Waste Form LeadKadmium Metal Waste 
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WUCAO95-I 121 

DeamLu 1995 

WIPP Contact Handled Waste Profiles 

Final Waste Form: Salt Waste 

Retrievablv 
Site Stored (m3) Proiected (m31 Total (m3) - 

R d y  Flau h m d  Technology Site 0 00 325 92 325 92  

20.52 

0.62 

0.03 

3.02 

20.52 

3.64 

Total Volume 21.14 328.93 350.07 

waste niateriai Parameters ( ~ d m 3 1  

Iron Base MetaUAlloys 

Aluminum Base MetaUAlloys 

Other MetaUAlloys 

Other Inorganic Materials 

Vitrified 

Cellulosics 

Rubber 

Plastics 

Solidified Inorganic Material 

Solidified Organic Material 

' Cement (Solidified) 

Soils 

Maximum 

540.0 

80.0 

212.0 

625.0 

0.0 

211.7 

20.0 

100.0 

10.0 

10.0 

0.0 

0.0 

A- 

181.4 

0.1 

2.3 

170.1 

0.0 

164.2 

0.0 

0.6 

0.0 

0.0 

0.0 

0.0 

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 3 - 7 
WIPP CH-TRU Waste Profile for Final Waste Form Salt Waste 
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DOUCAO-9J-I121 
D m k  1995 

WIPP Contact Handled Waste Profiles 

Final Waste Form: soils 

- Site 
Retrievablv 
Stored lm3) Proiected (m3) Total (m3L 

177.18 0.00 

110.57 29.12 

119.48 5961.70 

177.18 

139.69 

6081.17 

Total Volume 407.23 5990.82 

Waste Material Parameters (Ke(m3) 

Iron Base MetaUAlloys 

Aluminum Base MetaUAlloys 

Other MeWAIloys 

- Other Inorganic Materials 

Vitrified 

Cellulosics 

Rubber 

Plastics 

Solidified Inorganic Material 

Solidified Organic Material 

Cement (Solidified) 

Soils 

Maximum 

29.1 

0.0 

0.0 

17.4 

0.0 

68.7 

56.4 

131.0 

0.0 

138.2 

0.0 

1600.0 

1.7 

0.0 

0.0 

1.0 

0.0 

3.7 

1.7 

3.2 

0.0 

0. I 

0.0 

756.9 

639804 

Miaimum 

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 3 - 8 
WIPP CH-TRU Waste Profile for Final Waste Form Soils 
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DOWCAO-95-I 121 

DeanbK 1995 

WIPP Contact Handled Waste Profiles 

Final Waste Form: SOlldUied Inorgarucs 

Retrievablv 
Site Stored (m3) Proiected (m3) Total (m3) - 

H a n f d  (Ibchld) Site 12 94 7 07 20 02 

Argnvlc N i ~ l d  L.baatory. Csa 5 20 0 00 5 20 

N d  Taf Site 5.67 0.00 

Sawmrh River Site 200.19 1169.61 

Rocky F b  E n v i m r m d  T ~ h o l o g y  Slte 165.36 1257.64 

Idaho Natinul EnguKavlg Laborrtory 4344.44 0.00 

M o d  PIm 6.03 0.00 

Lor Al- N a t i d . L a b o r d q  4888.20 2033.82 

Amcr LaLmamy - Iowa sute univ. 0.00 0.42 

L a m  Livmoore National kiwntov 14.35 5.82 

Total Volume 964239 4474.39 

Waste Material Parameters W m 3 )  Maximum Averaee 

Iron Base MeWAlloys 2375 0 181 4 

Muminurn Base MetaVMloys 50 0 0 0  

Other MetaVMloys 

Other litorganic Materials 

Vitrified 

544.0 

985.1 

2473.0 

0.8 

80.7 

32.4 

Cellulosics 100.0 0.4 

Rubber 

Plastics 

Solidified Inorganic Material 

Solidified Organic Material 

Cement (Solidified) 

Soils 

32.9 0.0 

100.0 2.2 

2180.0 415.6 

365.0 0.1 

1166.0 388.1 

671.5 0.6 

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 

Figure 3 - 9 
WIPP CB-TRU Waste Profile for Final Waste Form Solidified Inorganics 
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WEJCAO-95-1 I21 
h b c r  1995 

WIPP Contact Handled Waste Profiles 

Final Waste Form: solidified organics 

Site - 
Retrievablv 
Stored (m3L Proiected lm3) 

31.11 

9.36 

29.12 

0.00 

0.00 

5.82 

Total (m3) 

140.93 

16.72 

30.58 

789.67 

0.21 

6.86 

Total Volume 909.56 75.41 984.97 

Waste Material Parameters n<dm3) Maximum Average Minimum 

Iron Base MetaUAlloys 100.0 0.3 0 0  

I Aluminum Base MetaUAlloys 

Other MetaUAlloys 

Other Inorganic Materials 

Vitrified 

Cellulosics 

Rubber 

Plastics 

Solidified Inorganic Material 

Solidified Organic Material 

Cement (Solidified) 

Soils 

50.0 

20.0 

673.1 

0.0 

100.0 

20.0 

126.5 

1014.0 

1375.6 

1166.0 

137.2 

0.0 

0.0 

11S.4 

0.0 

0.3 

0.0 

6.7 

20.6 

612.2 

129.8 

0.2 

0.0 

0.0 

0.0 

0 a 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Figure 3 - 10 
WIPP CH-TRU Waste Profile for Final Waste Form Solidified Organics 
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WUCAO95-1121 
Descmbcr I995 - 

WIPP Contact Handled Waste Profiles 

Final Waste Form: Uncategorized Metal 

Site - 
Rerrievablv 
Stored (m3) Pmiected (rn3) Total hn31 

savaNUh River site 70.35 120.54 190.89 

& NaU-1 Labxdtcq - FaU 4.99 128.54 133.54 

M-d Plmt 82.48 0.00 82.48 

Argme N r t l d  -Ion' - Wesi 0.00 293.76 293.76 

Idrho Nationrl Engimcmg Labontory 5866.82 0.00 5866.82 

Hanford (Riehld) Site 444.86 19635.15 20080.01 

Lor Alms National Lalmmlq 4214.43 2853.76 7068.19 

Rocky €law EnvimmmaI Tsctnology Site 93.31 236.12 329.43 

Total Volume 10777.24 u26i.m 34045.12 

Waste Material Parameters IKvIrn3) Marimurn AWI2ge Minimum 

Iron Base MetaVAlloys 2595 2 I53 5 00 

Aluminum Base MetaUALIoys 73 i 35 00 

Other MetaUAlloys 

Other Inorganic Materials 

Vitrified 

1586.5 210.3 

812.5 14.1 

0.0 0.0 

0.0 

0.0 

0.0 

Cellulosics 184.8 12.2 0.0 

Rubber 

Plastics 

Solidified Inorganic Material 

Solidified Organic Material 

Cement (Solidified) 

Soils 

113.7 

149.0 

0.0 

0.1 

0.0 

3.5 

0.7 

7.9 

0.0 

0.0 

0.0 

0.0 

-. 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Figure 3 - 11 
WIPP CH-TRU Waste Profile for Final Waste Form Uncategorized Metal 
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WEICAO-95-I 121 

Lkcanber 1995 

WIPP Remote Handled Waste Profiles 

Final Waste Form: Combustible 

Retrievablv - Site Stored lm3) Proiected (m3) 
Idaho N a u d  Enp-anng latammy 21.36 0.00 

Total lm3) 
21.36 

Lor Ahmm National h b o n t q ’  15.13 48.95 64.08 

Total Volume 36.49 48% 85.44 

Waste Material Parameters (Kdm31 

Iron Base MetaUAlloys 

Aluminum Base MetaVAlloys 

Other MetaUAIloys 

Other Inorganic Materials 

Vitrified 

Cellulosics 

Rubber 

Plastics 

I 

Solidified Inorganic Material 

Solidified Organic Material 

Cement (Solidified) 

Soils 

_- 

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 

193.3 

0.3 

16.6 

8.6 

0.0 

49.0 

64.4 

7.0 

0.0 

0.0 

0.0 

0.0 

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 

Figure 3 - 12 
WIPP RH-TRU Waste Profile for Final Waste Form Combustible 
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DOUCAO-95-I 121 
Dsrmbcr 1995 

A. 

WIPP Remote Handled Waste Profiles 
Final Waste Form: Heterogeneous 

- Site 
Retrievablv 
Stored (m3) Proiected (m3) 

Oak Ridge N & m l  Lboratory 1432.01 240.30 

11.57 

580.50 

0.00 

0.00 

Total (m3) 
1672.31 

11.57 

580.50 

Betus Atanic Pw.verhtmralny 0.00 6.67 6.67 

Idaho Natiorul Engkning Laboratory 49.84 0.00 49.84 

Hrnford (Richland) Sits 199.36 4066.41 4265.77 

n g m c  Natitimul Laboratory - Wcrt 0.00 1208.62 1208.62 

Total Volume 2273.28 5522.00 779129 

Waste Material Parameters Kdm31 

Iron Base MelaUAlloys 

Aluminum Base MeWAlloys 

Other MetnVAlloys 

Other Inorganic Materials 

Vitrified 

Cellulosics 

Rubber 

Plastics 

Solidified Inorganic Material 

Solidified Organic Material 

Cement (Solidified) 

Soils 

Maximum 

1716.4 

167.8 

500.0 

2000.0 

0.0 

572.8 

231.4 

621.9 

83.0 

31.0 

0.0 

24.4 

Averaee 

175.5 

23.7 

14.1 

185.7 

0.0 

57.4 

10.4 

49.1 

9.0 

2.9 

0.0 

3.5 

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 3 - 13 
WIPP RH-TRU Waste Profile for Final Waste Form Heterogeneous 
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WUCAO-95-1 121 
Decanbcr 1995 

WIPP Remote Handled Waste Profiles 
Final Waste Form: Inorgmc Non-Meml 

Retrievablv - Site Stored (m3) Proiected (m3L Total (m3) 

46 28 

Argomc N i m d  Labontory. wa 0 00 21 36 

Idtho N a u d  E n e g  hboramry 46 28 0 00 

Total Volume 4628 21.36 61.64 

Waste Material Parameters n<e/m3) 

Iron Base MetaVAlloys 

Aluminum Base MetaVAlloys 

Other MetaVAlloys 

Other Inorganic Materials 

Vitrified 

Cellulosics 

L 

Rubber 

Plastics 

Solidified Inorganic Material 

Solidified Organic Material 

Cement (Solidified) 

Soils 

Maximum 

4.3 

0.0 

9.1 

592.8 

2500.0 

40.8 

6.1 

48.8 

2.9 

0.0 

0.0 

0.4 

Averaee Minimum 

0.9 0.0 

0.0 0.0 

0.1 0.0 

55.7 0.0 

1852.5 0.0 

6.1 0.0 

0.2 0.0 

3.8 0.0 

0.4 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

Figure 3 - 14 
WIPP RE-TRU Waste Profile for Final Waste Form Inorganic Non-Metal 
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WFJCAO-95-I 121 

Dccmlar 1995 - 
WIPP Remote Handled Waste Profiles 

Final Waste Form: Lead/cadrmwn Metal Waste 

Retrievablv - Site Stored (m3) Proiected h 3 )  
A r g m t  Nuiorvl h b o m o v  - W a t  0.00 6.23 

Total (m3) 
6.23 

Energy T&ology E n g v l a n g  Cent= 0.89 0.00 0.89 

H d d  (RiJlld) Site 2.67 60.52 63.19 

Idaho N I t i d  Enpi.ccMp L a b x a I q  3.56 0.00 3.56 

Total Volume 7.12 M.75 73.87 

Waste Material Parameters (Kdm3) 

Iron Base MetaUAlloys 

Aluminum Base MetdAlloys 

Other MetdAlloys 

Other Inorganic Materials 

Vitrified 

Cellulosics 

Rubber 

Plastics 

Solidified Inorganic Material 

Solidified Organic Material 

Cement (Solidified) 

Soils 

Maximum 

345.0 

43.1 

585.3 

29.2 

0.0 

7.1 

17.4 

49.6 

0.0 

202.7 

0.0 

0.0 

Averaee 

24.2 

2.1 

512.7 

1.4 

0.0 

0.5 

1.9 

2.8 

0.0 

5.0 

0.0 

0.0 

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 

Figure 3 - 15 
WIPP RE-TRU Waste Profile for Final Waste Form LeadKadmium Metal Waste 
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DOFJCAO-95-1121 
Dsrmhr 1995 

WIPP Remote Handled Waste Profiles 
Final Waste Form: Solidified Inorganics 

Retrievablv 
Site Stored (m3) Proiected (103) Total (m3) - 

Oak Ridge Nauaul Laboratory 1036.85 206.48 1243.33 

I&O Nltiolvl Enginming IzJmnmy 65.27 0.00 65.27 

A r g m  Nntlaul Laboratory- W s t  1.78 28.48 30.26 
~~ 

Total Volume 1103.90 234.96 1338.86 

Waste Material Parameters (Kdm3) 

Imn Base MetaYAlloys 

Aluminum Base MetaYAlloys 

Otber MetaYAlloys 

Otber Inorganic Materials 

Vitrified 

Cellulosics 

Rubber 

Plastics 

Solidified Inorganic Material 

Solidified Organic Material 

Cement (Solidified) 

Soils 

I 

Maximum 

199.9 

0.1 

2.3 

109.6 

40.5 

0.8 

0.0 

6.8 

609.6 

0.5 

584.4 

0.6 

Average 

3.8 

0.0 

0.1 

2.7 

0.7 

0.0 

0.0 

0.3 

390.5 

0.0 

385.6 

0.0 

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 

Figure 3 - 16 
WIPP RB-TRU Waste Profile for Final Waste Form Solidified Inorganics 
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DOFJCA0-95-Il21 
Decsnba 1995 

4 

WIPP .Remote Handled Waste Profiles 
Final Waste Form: Solidified Organics 

Retrievablv 
Stored (m3) Proiected (m3) Total (m3L 

Total Volume 3.56 0.00 3.56 

Idaho Natiavl En&aing Labommy 3.56 0.00 3.56 

Waste Material Parameters n<e/m3) 

Iron Base MetaUAlloys 

Aluminum Base MetaUAlloys 

Other MetaUAlloys 

Other Inorganic Materials 

Vitrified 

Cellulosics 

Rubber 

Plastics 

Solidified Inorganic Material 

Solidified Organic Material 

Cement (Solidified) 

Soils 

Maximum 

0.9 

0.4 

0.1 

220.4 

0.0 

1 .o 

0.2 

14.1 

36.0 

808.1 

19S.7 

0.2 

Average 

0.3 

0.0 

0.0 

115.4 

0.0 

0.3 

0.0 

6.7 

20.6 

612.2 

129.8 

0.2 

Minimum 

0.1 

0.0 

0.0 

37.8 

0.0 

0.2 

0.0 

1.1 

17.0 

391.2 

75.9 

0.2 

Figure 3 - 17 
WIPP RE-TRU Waste Profile for Final Waste Form Solidified Organics 
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WWCAO95-I 121 

Descmba 1995 

WIPP Remote Handled Waste Profiles 
Final Wnste Form: Uncategonzed Meral 

Retrievablv 
- Site Stored (m3) Proiected h 3 1  

ArgDmr Nltlarvl Lbontory- wen 1751 0 00 

IdalmN&iarvlEnghvtimgL&cmory 30.85 

hAlamosN&dldbOGULNy 67.64 

H d d  (Richland) Site 0.00 

0.00 

49.84 

17400.39 

Total (m3) 
17.51 

30.85 

117.48 

17400.39 

Total Volume 116.00 1745023 1756633 

Waste Material Parameters (Kdm3) 

Iron Base MetaUAlloys 

Aluminum Base MetaUAlloys 

Other MetaUAlloys 

_- Other Inorganic Materials 

Vitrified 

Cellulosics 

Rubber 

Plastics 

Solidified Inorganic Material 

Solidified Organic Material 

Cement (Solidified) 

Soils 

Maximum 

1146.1 

33.5 

913.5 

52.0 

0.0 

129.6 

11.5 

104.5 

0.0 

0.0 

0.0 

0.0 

Averaee 

75.3 

0.4 

375.5 

15.4 

0.0 

0.8 

0.0 

0.5 

0.0 

0.0 

0.0 

0.0 

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 3 - 18 
WIPP RFJ-TRU Waste Profile for Final Waste Form Uncategorized M 

3 - 2 5  



THIS PAGE INTENTIONALLY 

LEFT BLANK 

3-26 



W W C A ~ 1 1 2 1  
December 1995 

3.6 WlPP DISPOSAL RADIONUCLIDE INVENTORY 

The wastestream level radionuclide data reported in Appendices 0 and P (andlor on the 
accompanying TWBID diskettes) are insufficient to derive a WlPP radionuclide inventory because 
not all sites provided radionuclide data for each individual waste stream. Therefore, the site-level 
radionuclide inventories mllected 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 generatorktorage 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 WlPP radionuclide 
inventory as follows: 

CH-TRU 
All sites (except RFETS) 

Total Stored Decayed Curies (IDB) 

Total Stored Volume (TWBIR) 
= Stored ci/m3 

ForRFETS _- 
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 
TWBlR 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 Cim3)] = Total Decayed CH-TRU WlPP Curies 

for all sites except RFETS (TWBIR) 
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For the RFETS, the following formula was used: 

Stored Decayed RFETS (ship as waste) [ ( Scaled Projected ) ( Storey] Total Decayed 
Curies (IDB) + Undecayed Curies + Volumes (TWBlR) Cim3 = CH-TRU WlPP 

(TWBIR. Appendi J) Curies for RFETS 

To calculate the WlPP CH-TRU radionuclide inventory in Cim3): 

Total Decayed CH-TRU WlPP Curies for all sles 

CH-TRU Disposal lnventoj 
= CH-TRU radionuclide inventory (Cirri? 

RH-TRU 

Total'Stored Decayed Curies (IDB) 

Total Stored Volume (TWBIR) 
= Stored Cim3 

Stored Decayed Curies (IDB) + - 
[(Total Projected Volumes) (Stored Ci/m3)1 

(TWBIR) 
= Total Decayed RH-TRU WlPP Curies 

To calculate the WlPP RH-TRU radionuclide inventory in Cim? 

Total Decayed RH-TRU WlPP Curies 

Total RH-TRU (stored 8 projected) Inventory 
= RH-TRU radionuclide inventory (Cilm3) 

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 WlPP disposal RH-TRU inventory. Assuming that the 
radionuclide distribution for the WlPP 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 radionudide inventory in decayed curies for each TRU waste site for the 
stored waste inventories provided by the TRU waste generatorktorage sites. Again, these 

curies, which are included in the numbers in Table 3-4. are undecayed values (see Appendix J) 
numbers were decayed to December, 1995 using ORIGEN 2. The RFETS plutonium residue - 
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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-TRU canister have been 
imposed on the RH-TRU inventory in order to estimate the curies per cubic meter of U-235 in the 
WlPP radionudide 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 
Ciim3) 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:l 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 9 of U-235 1 RH Canister 2.19E-06 Curies of U-235 
X X - - - RH Canister 0.89 m3 1 g of U-235 

= 7.47E-04 Cim3 

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 ID6 (DOE, 1995d). 
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Nuclide CH-TRU Waste RH-TRU Waste CH-TRU Waste 
fCi/m3) (Cilrn') (Total Curies') 

RH-TRU Waste 
(Total Curies*) 

Am245 

At21 7 

Bal37m 

Bi210 

Bi211 

11 Ac227 I 3.61E-06 I 2.05E-07 I 6.08E-01 I 1.45E-03 II 

7.89E-15 4.06E-20 1.33E-09 2.87E-16 

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

4.53E-02 2.89E+01 7.63€+03 2.04E + 05 

1.52E-05 . 1.00E-09 2.55E+00 7.08E-06 

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

11 Am243 I 1.93E-04 I 3.23E-08 I3 .25€+01  I 2.28E-04 II 

Bk249 

Bk250 

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

2.59E-16 NR 4.37E-11 NR 

Cd109 

C d l l 3 m  

9.31E-05 NR 1.57Ei-01 NR 

1.09E-11 7.71 E-1 1 1.84E-06 5.46E-07 

11 Bi214 I 6.91E-05 I 4.97E-09 I 1 . 1 6 € + 0 1  I 3.52E-05 II 

11 C14 I 6.43E-05 I 2.89E-04 I 1.08E+01 I2 .05E+00 It 

NR = Not reported by sites. 
'Decayed to December 1995. RFETS plutonium residue curies are included, but not decayed. 
ZTotal 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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Nuclide CH-TRU Waste RH-TRU Waste CH-TRU Waste RH-TRU Waste 
fCi/rna) iCi/rna) mota~ Curies') (Total Curies') 

Ce144 

cf249 

3.71E-07 7.25E-04 6.26E-02 5.1 4E+00 

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

11 Cf252 I 1.41E-03 I 1.82E-04 I 2.37E+02 1 1.29E+00 II 
Cm242 1.92E-08 NR 3.23E-03 NR 

, I I I 

Cm243 I 1.63E-05 I 6.98E-03 I 2.75E+00 I4.95E+01 

c Cm247 

II Cm244 1 4.72E-02 I 4.45E-02 1 7.96E+03 I3.15E+02 

1.91E-14 NR 3.21E-09 NR 

II Cm245 I6.64E-04 1 2.07E-10 I1.12E+02 I 1.46E-06 

Eu154 

Cm246 1 6.06E-07 I NR 1 1.02E-01 I NR I1 

6.81E-06 8.36E-02 1.15E+00 -- I 5.92E+02 U 

II Cm248 1 5.29E-07 I 2.89E-08 1 8.91E-02 I 2.05E-04 

11 Co58 I 1.81E-18 I 1.75E-15 I 3.05E-13 I 1.24E-11 II 

11 Cr51 1 NR I 4.29E-10 I NR I3.04E-06 I1 

I1 11 Cs135 I 2,.98E-09 I 1.66E-08 I 5.02E-04 I 1.17E-04 

11 Cs137 I 4.78E-02 1 3.05E+01 18.06E+03 12.16E+05 II 

11 >I1 Eu150 I 2.08E-10 NR 3.51E-Og ' NR 
11 Eu152 I 7 46E-06 1 173E-01 t 1.26E+00 I i~ 11.22E+03 I1 
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(ci/m3) (Ci/m3) I (Total Curies') 1 (Total Curies') 

Table 3-4. Disp 

Fe55 

Fe59 

31 Radi 

1.1 3E-10 2.38E-05 1.91 E-05 1.68E-01 

1.57E-12 NR 2.64E-07 NR 

iclide Inventory (continued) 

~~ ~ 

Pa233 

Pa234 

11 Nuclide 1 CH-TRU Waste 1 RH-TRU Waste I CH-TRU Waste I RH-TRU Waste 11 

~~ ~ ~ ~ ~ ~~~~ 

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

3.05E-07 2.64E-07 1 5.14E-02 1.87E-03 

Pa234m 

Pb209 

11 Eu155 1 1.86E-03 I 1.67E-02 !3.14E+02 I 1.18E+02 II 

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

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

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

Fr223 4.98E-08 2.83E-09 8.39503 1 2.01E-05 

1 5.15E-06 1 9.33E-06 1 8.68E-01 1 6.60E-02 
4.1 1 E-12 NR 6.93 E-07 NR 

I I I 

1 1.20E-06 2.37E-04 I 2.02E-01 1.68E + 00 11 Kr85 

I 5.06E-09 1 3.31E-06 I 8.52E-04 I 2.34E-02 11 Mn54- 
F I\ Nb95 I 1.51E-14 1.48E-07 1 2.54E-09 1.05E-03 

11 Nb95m I 5.04E-17 I 7.16E-10 I 8.50E-12 I 8.19E-07 

11 Ni59 4.39E-08 NR 7.40503 NR 

5.35E-06 1.40E-04 9.02E-0 1 9.89E-0 1 11 Ni63 

11 N ~ 2 3 7  I 3.26E-04 1 6.85E-06 I5.49E+01 I 4.85E-02 

1 2.20E-04 I 3.23E-08 3.71E+01 1 2.28E-04 

11 N0240M I 8.91512 1 3.12E-15 I 1.50E-06 I 2.21E-11 

11 Pa231 I 2.67E-06 1 1.24E-06 I 4.51E-01 I 8.79E-03 II 

NR = Not reported by sites. 
'Decayed t o  December 1995. RFETS plutonium residue curies are included, but not decayed. 
ZTatal curies estimated by assuming a volume of 168,500 cubic meters for CH-TRU waste and 
7,080 cubic meters far RH-TRU waste. 

1 
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CH-TRU Waste RH-TRU Waste CH-TRU Waste RH-TRU Waste 
[Ci/m3) [ci/m3) (Total Curies') (Total Curies*) 

Po212 

Po21 3 
.A 

Po214 

Po21 5 

Po21 6 

1 1.52E-05 1.00E-09 2.55E+00 7.08E-06 

1.03E-04 5.47E-05 1.73E+01 3.87E-0 1 

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

6.91E-05 4.97E-09 1.1 6E + 01 3.52E-05 

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

1.6 1 E-04 8.63E-05 2.71 E+01 6 . l lE -01  

11 Pb211 1 3.61E-06 1 2.05E-07 I 6.09E-01 1 1.45E-03 II 
11 Pb212 1 1.61E-04 1 8.53E-05 / 2 . 7 1 E + 0 1  I 6.04E-01 11 

~ 

))214-- 16.91E-05 I4.97E-09 1 1.16E+01 I3.52E-05 II 
11 Pd107 I4.40E-10 1 2.45E-09 I 7.41E-05 I 1.73E-05 II 

11 Po21 1 1 1.01 E-08 1 5.75E-10 1 1.7lE-03 1 4.07E-06 II 

11 Po218 I 6.91E-05 1 4.97E-09 I1 .16E+01  I 3.52E-05 II 
3.67E-07 8.68E-04 6.18E-02 6.1 4E t 00 11 P r l 4 4  

11 Pu236 I 6.16E-08 I NR I 1.04E-02 I NR II 
2.26E+01 2.05E-01 3.80E + 06 1.45E+03 11 Pu238 

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

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. 

I 
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_. 

(Ci/rn3) 

Table 34.  Disposal Radionuclide Inventory {continued) 

(Ci/m3) I (Total Curies') I (Total Curies2) 
Nuclide 1 CH-TRU Waste 1 RH-TRU Waste 1 CH-TRU Waste 1 RH-TRU Waste 11 

Pu244 8.92E-12 3.12E-15 1.50E-06 2.21E-1 1 

Pu243 I 1.91E-14 1 NR I 3.21E-09 I NR It 

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

Ra225 

Ra224 1 1.61E-04 I 8.53E-05 I2 .71E+01  I 6.04E-01 II 
1.71 E-05 4.89E-06 2.88E+00 3.46E-02 

Rh106 

Rn219 

Ra226 1 6.95E-05 1 4.97E-09 11.17E+01 1 3.52E-05 

1.72E-07 1.54E-03 2.90E-02 1..09E + 01 

3.61 E-06 2.05E-07 6.09E-0 1 1.45E-03 

Ra228 14143E-06 I 1.10E-05 I 7.46E-01 I 7.76E-02 II 

Rn22O 1.61 E-04 8.53E-05 2.71 E+01 6.04E-0 1 

Sb l26  8.02E-10 1 4.46E-09 1.35E-04 3.16E-05 

Ru106 I 1.72E-07 1 1.54E-03 I 2.90E-02 t 1.09E+01 II 

Se79 

Sb l25  7.17E-07 2.67E-04 1.21E-01 1.89E + 00 

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

Sm151 8.76E-06 I 5.06E-05 

Sbl26m I 5.73E-09 I 3.18E-08 I 9.65E-04 I 2.25E-04 II 

1.48E+00 3.58E-01 

Sn l21M 1.58E-07 9.46E-07 2.66E-02 6.70E-03 

Snl19m I 2.46E-11 I 1.35E-10 I 4.14E-06 I 9.59E-07 II 

Sn l26  1 5.8oE-09 3.18E-08 9.77E-04 2.25E-04 I 
Sr89 I NR 1 2.65E-08 I NR I 1.88E-04 II 

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. - 

3-34 



Nuclide CH-TRU Waste 
(Ciim') 

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

11 Te125m 1 1.75E-07 I 6.57E-05 I 2.95E-02 I 4.65E-01 11 

Sr90 

Ta182 

Tc99 

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

NR 5.95E-12 NR 4.21 E-08 

1.49E-04 8.26E-07 2.52E +01  5.8 5 E-03 

~~ ~ 

T e l 2 7  7.72E-13 2.42E-13 1.30E-07 1.72E-09 

Tel27m 7.88E-13 1 2.47E-13 1 1.33E-07 1 7.75E-09 

Th230 

Th231 

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

5.36E-07 1.04E-06 9.03E-02 7.34E-03 

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

Th234 

TI207 

11 Th232 I 5.41E-06 11.31E-05 I9.11E-01 1 9.24E-02 II 
~ ~ 

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

3.60E-06 2.05E-07 6.07E-01 1.45E-03 

~ ~ 

U234 3.28E-03 5.5 5E-03 5.53E+02 3.93E+01 

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

11 TI208 I 5.77E-05 I 3.07E-05 I 9.73E+00 I 2.17E-01 II 

11 U232 I 1.56E-04 I 8.31E-05 I2 .63E+01  I 5.88E-01 II 
11 U233 I 1.1 8E-02 I 4.50E-03 I2 .00E+03 I3 .18E+01  II 

11 U236 I 1.89E-06 I 3.70E-07 1 3.19E-01 I 2.62E-03 11 

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. c 
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Nuclide CH-TRU Waste RH-TRU Waste CH-TRU Waste RH-TRU Waste 
(Ci/m31 (Ci/m3) (Total Curies’) (Total Curies‘] 

u237 

U238 
II 11 

2.3 1 E-04 4.91 E-04 3.89€+01 3.48E +00 

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

U240 

Y90 

Zn65 

Zr93 II I I II 

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

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

4.1 3E- 14 NR 6.96G09 NR 

NR 2.89E-07 NR 2.04E-03 

Zr95 

TOTALS 

NR = Not reported by sites. 
‘Decayed t o  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 WlPP CH-TRU AND 
RH-TRU INVENTORIES BY SITE 

As described in Chapter 2, each WlPP 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 r~ l led-~p by Final Waste Forms for each generatorktorage site. Summary 
tables of contact-handled and remote-handled WlPP (only) waste volumes by site are provided 
in Tables 4-1 and 4-2. Summary profiles of WlPP 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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Table 4 - 1 

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

StorngdGeoerntor Site Stored Projected Anticipated 
Volumes Volumes Volumes 

hues Laboratory - Iowa State Univ. O.OE+OO 4.2E-01 4.2E-01 
Argonne National Laboratory - East l.lE+01 i . 3~+02  i .4~+02 

Benis Atomic Power Laboratory O.OE+OO 1.2Ei-02 1.2E+02 
Energy Technology Engineering Center 1.7E+OO O.OE+OO i . m o o  
Haaford (Tbcbland) Site i .2~+04 3.3E+04 4.6~+04 
Idaho National Engmeering Laboratory 2.9EW O.OE+OO 2.9~i-04 

Argonne National Laboratory - West 6 .5~+00 7.4EM2 7.5EM2 

Lawrence Livermore National Laboratory 2.3EM2 7.1EM2 9.4EM2 
Los Alatnos National Laboratory I . I E + ~ ~  7.4Ei-03 1 .SEW4 
Mound Plant 2.7EM2 O.OE+OO 2.7~+02 
Nevada Test Site 6.2~+02 ~.OE+OO 6.3EM2 
Oak Ridge National Laboratory 1.3E+03 2.6E+02 1.6EM3 
Paducah Gaseous Diffusion Plant O.OE+OO 1.9E+00 1.9EM0 
Pantex Plant 6.2E-01 O.OEM0 6.2E-01 
Rocky Flats Environmental Technology Site 7.1EM2 4.4EM3 5.1EM3 
Sandia National Labratory - Albuquerque 6.7EMO 7.5~+00 i . 4~+01  
Savannah River Site 2.9EM3 6.8EM3 9.6~i-03 

1 

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

University of Missouri Research Reactor 2.1E-01 8.3E-01 1.OEMO 
US. Army Material Command z.5~+00 O.OEM0 2.5EM0 

Total CH Volumes 5.83+04 5.4EM4 l.lE+OS 
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Table 4 - 2 

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

StorageGenerator Site Stored Projected Anticipated 
Volumes Volumes Volumes 

Argonne National Laboratory - West 1.9E+01 1.3Ei-03 1.3E+03 

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

Beak Atomic Power Laboratory O.OE+OO 6.X+OO 6.E+00 

Energy Technology Enpeering Center 8.9E-01 O.OE+OO 8.9E-01 

Hanford (Richland) Site 2.OE+02 2.2E+04 2.2E+04 

Idaho National Engineering Laboratory 2.2E+02 O.OE+OO 2.2EH2 

L a  Alma National Laboratory 9.4E4-0 1 9.9EtOl 1.9E+02 

Oak Ridge National Laboratory 2 . 5 ~ + 0 3  4.5E+02 2.9E+03 

Total RH Volumes 3.63+03 2.3~+04 2.73+04 

Total TRU Waste Volumes 6.23+04 7.7E4.04 1.4E+05 

. .  . 
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Table 4 - 3 

Ames Laboratory - Iowa State Univ. Final Waste Form Volumes 

(Cubic Meters) 

Final Waste Form Retrievably Stored Projected Total 

Contact Handled Waste 

Solidified Inorganics 0 00 0.42 0.42 

Total CH Volumes 0.00 0.42 0.42 
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Table 4 - 4 

Argonne National Laboratory - East Final Waste Form Volumes 

(Cubic Meters) 

Final Waste Form Retrimably Stored Projected Total 

Contact Handled Waste 

Lead/cadrmum Metal Waste 107 129  2 36 

Solid16ed Inorgmcs 5 20 0 00 5 20 

Sohd&d Orgmcs 0 21 000 0 21 

Uncategonzed Metal 4 99 128 54 133 54 

Total CH Volumes 11.47 129.83 141.30 
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Table 4 - 5 

Argonne National Laboratory - West Final Waste Form Volumes 
~ 

(Cubic Meters) 

Final Waste Form Retrievably Stored Projected Total 

Contact Handled Waste 

Combustlbie 0 00 101 64 101 64 

Heterogeneous 6 54 345 35 351 89 

Uncategonzed Metal 0 00 293 76 293 76 

Total CH Volumes 6.54 740.76 747.30 

Remote Handled Waste 

Heterogeneous 

Inorganic Non-Metal 

LeadiCac&~~u~~~ Metal Waste 

, r"c--% 
!..<,\ 0.00 1208.62 1208.62 

0.00 

0.00 

21.36 

6.23 

Solidified Inorganics 1.78 28.48 30.26 

'Jncategonzed Metal 17.51 0.00 17.51 

Total RE Volumes 19.29 1264.69 1283.98 
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Table 4 - 6 

Battelle Columbus Laboratories Final Waste Form Volumes 
~ 

(Cubic Meters) 

Final Waste Form Retrievably Stored Projected Total 

Contact Handled Waste 

Total CH Volumes 

Remote Handled Waste 

Heterogeneous 580.50 0.00 580.50 

Total RH Volumes 580.50 0.00 580.50 

4 - 7  
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Table 4 - 7 

Bettis Atomic Power Laboratory Final Waste Form Volumes 

(Cubic Meters) 

Final Waste Form Retriwably Stored Projected Total 

Contact Handled Waste 

Heterogeneous 0.00 123.27 123.27 

Total CH Volumes 0.00 123.27 123.27 

Remote Bandled Waste 

Heterogeneous 0.00 6.67 6.67 

Total RE Volumes 0.00 6.67 6.67 

4 - 8  
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Table 4 - 8 

Energy Technology Engineering Center Final Waste Form Volumes 

(Cubic Meters) 

Final Waste Form Retrievably Stored Projected Total 

Contact Handled Waste 

Heterogeneous 168 0 00 1.68 

Total CH Volumes 1.68 0.00 1.68 

Remote Handled Waste 

Leadlcadrmum Metal Waste 0.89 0.00 0.89 

Total RJ3 Volumes 0.89 0.00 0.89 

4 -'9 



(Cubic Meters) 

Final Waste Form Retrievnbly Stored Projected Total 

Contact Handled Waste 

Combusuble 455 73 1247 26 1702.99 

Heterogeneous 

Inorganic Non-Metal 

11190.75 

34.74 

Lead/Cadmium Metal Waste 14.17 

soils 119.48 

6271.29 17462.04 

69.06 103.79 

34.53 

5961.70 

48.69 

6081.17 

Soliditid Inorganics 12.94 7.07 20.02 

Solidified Organics 7.36 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 60.52 63.19 

Uncategorized Metal 0.00 17400.39 17400.39 

Total R E  Volumes 202.03 21521.32 21729.35 
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Table 4 - 10 

Idaho National Engineering Laboratory Final Waste Form Volumes 
~ 

(Cubic Meters) 

Final Waste Form Retriwably Stored Projected Total 

Contact Bandled Waste 

Combustible 3304.94 0.00 3304.94 

Filter 131.05 0.00 131.05 

Graphite 498.19 0.00 498.19 

Heterogeneous 

Inorganic Non-Metal 

Lead/&dmium Metal Waste 

Salt Waste 

Solidified Inorganics 

Solidified Organics 

Uncategorized Metal 

Total CH Volumes ,- 

Remote Handled Waste 

Combustible 

Heterogeneous 

Inorganic Non-Metal 

LeadCadnuun Metal Waste 

Solidified Inorgamcs 

Solidified Organics 

Uncategorized Metal 

Total RE Volumes 

10608.50 

3028.24 

14.37 

20.52 

4344.44 

789.67 

5866.82 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

28606.72 

21.36 

49.84 

46.28 

3.56 

65.27 

3.56 

30.85 

220.72 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

10608.50 

3028.24 

14.37 

20.52 

4344.44 

789.67 

5866.82 

28606.72 

21.36 

49.84 

46.28 

3.56 

65.27 

3.56 

30.85 ' 

220.72 

4 - 1 1  
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Table 4 - 11 

Lawrence Livennore National Laboratory Final Waste Form Volumes 

(Cubic Meters) 

Final Waste Form Retrievably Stored Projected Total 

Contact Eandled Waste 

Filter 15.54 32.28 41.82 

Heterogeneous 

Salt Waste 

198.85 663.78 

0.62 3.02 

862.63 

3.64 

Solidified Inor&amcs 14.35 5.82 20.18 

solidified Orgmcs 1.04 5.82 6.86 

Total CE Volumes 230.40 710.73 941.13 

I 
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Table 4 - 12 

Los Alamos National Laboratory Final Waste Form Volumes 

(Cubic Meters) 

Final Waste Form Retrievably Stored Proiected Total 

Contact Handled Waste 
Combustible 1821.45 

Heterogeneous 16.02 

Lead/Cadmim Metal Waste 1.89 

Soils 

Solidified Inorganics 

solidified ~ r & c s  

Uncategorized Metal 

Total CH Volumes 

' Remote Handled Waste - Combustible 

' Heterogeneous 

Uncategorized Metal 

Total RE Volumes 

110.57 

4888.20 

1.46 

4214.43 

11054.01 

15.13 

11.57 

67.64 

94.34 

2376.19 

29.12 

0.00 

29.12 

2033.82 

29.12 

2853.76 

7351.14 

48.95 

0.00 

49.84 

4197.64 

45.14 

1.89 

139.69 

6922.02 

30.58 

7068.19 

18405.15 

64.08 

11.57 

117.48 

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 Bandled Waste 
Combustible 7 07 0 00 7 07 

Fllter 0 83 0 00 0 83 

Heterogeneous 0 62 0 00 0 62 

SOllS 177 18 0 00 177 18 

S o h a e d  Inorgaxucs 6 03 0 00 6 03 

Uncategonzed Metal 82 48 000 82 48 

Total CH Volumes 214.22 0.00 214.22 

4 - 1 4  
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Table 4 - 14 

Nevada Test Site Final Waste Form Volumes 

(Cubic Meters) 

Final Waste Form Retrievably Stored Projected Total 

Contact Handled Waste 

Heterogeneous 613 26 8 98 622.21 

Solidified Inorgmcs 5.67 OW 5.67 

Total CH Volumes 618.93 8.98 621.91 
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Table 4 - 15 

Oak Ridge National Laboratory Final Waste Form Volumes 

(Cubic Meters) 

Final Waste Form Retrievably Stored Projected Total 

Contact Handled Waste 
Heterogeneous 1304 16 256.26 1560.42 

Total CH Volumes 1304.16 256.26 1560.42 

Remote Handled Waste 

Heterogeneous 1432.01 240.30 .8 . 
,' ?* E 1672.31 

'<., '.<:, . )p 
1243.33 '\. ' .  1 

-..--.-- 3'- 

Solidified Inorganics 1036.85 206.48 

Total RE Volumes 2468.86 446.78 2915.64 

4 - 16 
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Table 4 - 16 

Paducah Gaseous Diffusion Plant Final Waste Form Volumes 
~ 

(Cubic Meters) 

Final Waste Form Retrievably Stored Projected Total 

Contact Bandled Waste 

Inorgmc Non-Metal 0 00 1 8 9  189  

Total CH Volumes 0.00 1.89 1.89 

1- 17 
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Table 4 - 17 

Pantex Plant Final Waste Form Volumes 

(Cubic Meters) 

Final Waste Form Retrievably Stored Projected Total 

Contact Handled Waste 

Heterogeneous 0.62 0.00 0.62 

Total CH Volumes 0.62 0.00 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 

Combusuble 185 54 861 08 1046 62 

Filter 72 09 477 51 549 60 

Graptute 

Heterogeneous 

13.73 47.57 61.30 

3.86 0.00 3.86 

Inorganic Non-Metal 58.29 

Leadcadmium Metal Waste 3.95 

866.74 925.03 

298.27 302.22 

Salt Waste 

Solidified Inorganics 

0.00 325.92 

165.36 1257.64 

325.92 

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 
1 
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Table 4 - 19 

Sandia National Laboratory - Albuquerque Final Waste Form Volumes 

(Cubic Meters) 

Final Waste Form Retrievably Stored Projected Total 

Contact Handled Waste 

Heterogeneous 6 66 7 49 14 14 

Total CH Volumes 6.66 1.49 14.14 

..- 

A 
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Table 4 - 20 

Savannah River Site Final Waste Form Volumes 

(Cubic Meters) 

Final Waste Form Retrievably Stored Projected Total 

Contact Jiandled Waste 

Heterogeneous 2611 61 5475.85 8087.46 

Solidified Inorganics 200.19 1169.61 1369.80 

Uncategorized Metal 70.35 120.54 190.89 

Total CE voiumes 2882.14 6766.01 9648.15 

4 -21 



WEJCAO-9S-I121 

Desrmbn 1995 
-. 

Table 4 - 21 

Teledyne Brown Engineering Final Waste Form Volumes 

(Cubic Meters) 

Final Waste Form Retrievably Stored Projected Total 

Contact Handled Waste 

Inorganic Non-Metal 0.21 0.00 0.21 

Total CH Volumes 0.21 0.00 0.21 

4 - 2 2  
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Table 4 - 22 

U.S. Army Material Command Final Waste Form Volumes 

(Cubic Meters) 

Final Waste Form Retrievably Stored Projected Total 

Contact Handled Waste 

Heterogeneous 2 50 0 00 2 50 

Total CH Volumes 2.50 0.00 2.50 

4 - 23 
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Table 4 - 13 
University of Missouri Research Reactor Final Waste Form Volumes 

(Cubic Meters) 

Final Waste Form Retrievably Stored Projected Total 

Contacf Handled Waste 

Heterogeneous 0.21 0.83 1.04 

Total CH Volumes 0.21 0.83 1.04 

h 
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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 for disposal at WlPP oniy upon completion of ... 
the submittal to the Congress by the Secretary of comprehensive recommendations for the 
disposal of all transuranic waste under the control of the Secretary, including a timetable for the 
disposal of such waste ..." (Public Law, 1992b). This section identifies waste streams not included 
in the WlPP inventory. The combined waste streams from Appendices 0 and P define all known 
TRU waste reported by the TRU waste generatodstorage 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 WlPP 

The DOE has severa'categories of waste that are not authorized for disposal in WIPP. These 

Commercial and Non-Defense Waste - The Nations/ Secufily Programs (Public Law, 
1979), which authorized the construction of the WIPP, states that WlPP 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 TRU wastes at W E  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. 

- are summarized below: 

Classified Waste - Sites that have classified waste will be required to declassify the waste 
prior to shipment to WIPP. Several generatorktorage 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 WlPP 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 
TWBlR data call. 

Polychlorinated Biphenyls (PCBs) - This category of Toxic Substances Control Act 
(TSCA) waste is not permitted in WlPP if the PCB concentrations exceed 50 ppm 
(DOE, 19959. The TRU waste generator/storage sites have identified several waste 
streams that are regulated under TSCA (i.e., containing PCBs). Because the concentrations 

c 
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Table 5-1 

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

Connwcia l  TRU Waste 

Waste 
s- ID Waste Stream Name 

AMWOOI Nucleer Pacemakers 

WV-MOOS T R U F i M  

WV.Mw7 TRU G e m 1  Waste 

WV.MOOB TRUConcrete 

WV-MOlO TRUSpent- 

WV-MOIZ Glove BOxes 

WV-MOI~ , s-plns Compound 

wv-MO15 

wJ-Tw1 Fissik h4aterial- Solids 

W - T m  

W - T m  F i s i k  MaterWUNH Solution 

WV-Tw4 Fwile Material - Other 

WV-TOOB TRU General Waste 

WV-TW TRU General Labaatoo/ Waste 

W-To1 1 TRU Glove Boxes 

WV-To14 Chemical Process Cell Vessels 

wv-TO16 

WV.To17 Spent Finer Media 

wv.wo24 TRU Lead 

WV-WWI 

Chemical Process Cell General Waste 

Fissile Material - Alpha Lab Liqulds 

Chemical Procc+s Cell Mscelhneous Equipmnt 

TRW Paint (Dry) mth Metals 

stored Projected 
V O l u m .  V O l U m r  

O.OE+W 4.2E-01 

4.9E-1 4.6E+01 

l.OE+Ol O.OE+W 

2.1E-01 O.OE+W 

4.2EM O.OE*M) 

2.1E-91 O.OE+W 

I.SE+OO O.OE+W 

1 .BEG1 O.OE+W 

3.7E+W O.OE+W 

6.2E-01 O.OE+W 

Z.lE-01 O.OE+W 

4.2E-01 O.OE+W 

1.3E41 8.8E+01 

2.1E+OO 2.9E*01 

21E41 O.OE+OO 

9.OEG1 O.OE+W 

1.5E+M O.OE+W 

3.8E+W , O.OE+W 

2.1 E+W O.OE+W 

4.2E-01 O.OE+W 

Total 
V O l u m S  

~ 

4 .2Eil  

9.5E+01 

1 .OE+OI 

2.1 €41 

42E-01 

2.1 E-01 

1.5E+W 

i.BE+OI 

3.7E+W 

6.2E-01 

2.IE-01 

4.2E-01 

1 .OE+02 

3.1E*01 

2.1E-01 

9.OE+01 

1 .SE+02 

3.8E+W 

2.1E+W 

4.2E-01 
~~ 

T O M S  3.4E+02 1.6E*02 5.1E+02 

Non-Deknre TRU Waste 

Waste 
__-. - 

stored Proiected Total 
Stream ID Waste Stream Name VOlUmcS voiumes Volums 
KA-TWI Transuranic Debris Z.SE+W S.IE+O1 5.4E+01 

KA-WO16 Tramuranic D M S  O.QE+W 6.9E+W 69E+W 

LB-TW1 LBL - Waste ',,, 6.2E-01 1 .OE+W 1.7E+W 

OR-W051 CH-TRU Heterogeneous Debtis (nondefense) l.OE+W O.OE+OO l.OE+W 

OR-WE2 CH-TRU Uncategomed (nondefense. nanrmxed) 4.4E+W O.OE+W 4.4E-X 

1 

~~ 

Totals 8.5EiW 5.9E+01 6.8E+Ol 

5 - 2  



Table 5-2. Pre-1970 Buried Waste 

Decayed to December 1993 * Not decayed 
TRU radionuclides only 

c 

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

5.3 ANTICIPATED DOE TRU WASTE INVENTORY 

The anticipated DOE TRU 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 WlPP 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 information is not included 
in Tables 5-4 or 5-5 because the handling (CH-TRU or RH-TRU) is unknown. 

5.4 POSSIBLE FUTURE WlPP WASTE 

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

One of these is plutonium residues at sites other than RFETS. RFETS has declared their 
( 4 0 %  Pu) plutonium residues TRU waste and the volumes and radionuclide inventories are 
included in the WIPP-level profiles. The Defense Nuclear Facilities Safety Board 
Recommendation 94-1 Implementation Plan (DOE, 1995a) provides estimates of residues 
and mixed oxides ( 4 0 %  assay) at other DOE TRU 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 lmplementation 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 WlPP disposal inventory. 

5-3 
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Table 5-3 

Polychlorinated Biphenyl (PCB) TRU Waste (Final Waste Form) 
Cubic Meters) 

WASTE Stored Pmmcd Total 
Strum ID W1.U S- -8 V O l U m  VOlune. V O l U m  

RF-MT0831 PCB V W R M  

R L - W Z  2349 Uncat mct debm CH RCKS MTRU w/ met(Hg) 6 6E+01 1 1E*02 18EWZ 

RL-W328 23452 Pb’Cd &m CH RCKS MTRU W l  mett(Hg) 3 8E+W 0 OE+W 3 8E+W 

RL-WJ29 2349 Scidnorg CH RCKS MTRU w/ gn 2 lE+W 8 3E*W 1 OEM1 

R L - m  2349 Soldif org debm CH TSCA MTRU 1 2E+00 2 5E+W 3 7E+W 

R L - W  2349 Uncat mt d e b  CH TSCA MTRU 2.1E-01 O.OE+W 2.1E-91 

Totals 7.3E-1 1.2E+02 1.9€+02 

No volumes are shown for the waste stream from Rocky Flats because the Final Wasle Form for this stream has not been 
determined by the site. 

5 - 4  
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Table 5 4  
Total Contact-Handled Transuranic Waste Inventory By Site 

~ 

ConIad Handled TRU Waste Site (Cubic Meters) 

GcmntorlStonge Sle  Stored Projected Anticipated 
V O l U n S  V O l U n S  VOlUmcS 

A m  Laboraory- lDwil State Univ. O.OE+W 4.2E-01 4.2E-01 

ARC0 Mcdicsl PmdUCk CO. O.OE+W 4.2E-01 4.2E-01 

ArgOnm National Labciatory - East 2.5E+01 1.3E+OZ 1 .5E+02 

Argonm National Laboratory - West 6.SE+W 7.4E-2 7.5E+02 

BeUk Atomic Power Labontwy 

Emgy Technology Engineering Center 

Hanford (Richland) Ste 
Idaho National E n g i d n g  Laboratory 

Lawnna Berkeley Laboraory 

Lawnnce Livenmne N a t i o ~ l  Laboratory 

Loo Alamos N a t b ~ I  Laboratory 

Mound Plant 

Nevada Test Sie 

Oak Rage Natbnal Laboratwy 

Paducah Gaseous Oafusion Plant 

Pantex Plant 

Rocky Flats Environmental Technol~gy Sie  

Sandia National Labciatory - Albuquerque 

Savannah River S i e  

Tdedyne Bmwn Engineering 

U.S. Army Material Command 

Univwshy of MisJouri Research Reactor 

- 

O.OE+W 

1.7E+W 

1.2E+04 

2.9E+04 

6.2E-01 

2.3E-2 

l.lE*04 

3.2E+02 

6.2E+02 

1.3E+03 

O.OE+W 

6.2E-01 

7.1 E*02 

6.7E+W 

2.9E*03 

2.1E-01 

2.5E+W 

2.1E-01 

1.2E+02 

O.OE+W 

3.3E+04 

O.OE+W 

l.OE+W 

7.1E+02 

7.4E+03 

O.OE?W 

S.OE+W 

Z.SE+M 

5.7E+W 

O.OE+W 

4.4E+03 

7.5E+W 

6.8E+03 

O.OE+W 

O.OE+W 

8.3E-01 

1.2E+02 

1.7E+W 

4.6E+M 

2.9E+M 

1.7E+W 

9.4E+M 

18E+04 

3.2E+02 

6.3EWZ 

1.6E+03 

5.7E+W 

6.2E-01 

5.1 E*03 

1.4E+Ol 

9.6E+03 

2.lE-01 

2 . 5 E 4  

1 .OE+W 

West Valley Demonstration Project 3.9E*01 1.2E+02 1.6E102 

Totals S.BE+W 5.4E+04 l . lE+E 

5 - 5  



Table 5-5 

Total R 
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Desnber 1995 

teaandled Transuranic Waste Inventory By Site 
Ranote Handled TRU Waste Site (Cubic Meters) 

GeneratorlStorage S i  Stored Projected Anticipated 
V O l U m  V o l m  V O l u n S  

Arganne Nat-1 Labcfatcfy - West 1.9E41 1.3E43 1.3E+03 

B a W k  Columbus Laboratories 5.8E+02 O.OE+W 5.8E42 

BMis Atomic Puuer Labomtory O.OE+OO 6.7E+W 6.7E+W 

Emrgy Technology Engineefing Center 6.3E+W 8.3E-01 7.lE+W 

Hanforrl (Richland) site 2.OE+02 2.2EIM Z.ZE+W 

Idaho National Engineering Laboaory 2.2E- O.OE+W 2.2E42 

Knolls Atomic Power Laboratory - Schenectady 2.5E*00 5.8E41 6.1 E+Ol 

Lo+ A l a m  N&MI Laboontory 9.4E+01 9.9E+01 1.9E42 

Oak RW Natimdl Labontwy 24E- 4.5E*02 2.9E*OJ 

west Valley Demonstration Project 3.OE42 4.6E41 3.5E+02 

Totals 3.9E-3 2.3E+04 2.7E+04 
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Site 

Table 5-6. Possible Future Waste - Residues 

Number of 
items Radionuclide inventory (kgs) 

Argonne National Laboratory-East 

Hanford (Richland) Site 

Lawrence BerkJey Laboratory 

Lawrence Livermore National Laboratory 

<1 12 

1,500 5000 

<I  250 

35 1 82 

(1 Los Alamos National Laboratory I 1,400 1 6,300. (I 
Mound 

Oak Ridge National Laboratories 

Savannah River Site 

3 39 

0.1 12 

Classified 1,306 

5-7 



DOEICAO-Sfrl lZl 
December 1995 

Another category of possible future TRU waste is from Hanford site. The tank wastes at 
Hanford can be classified as high-level wastes (HLW), transuranic (TRU) wastes, or low- 
level (UW). 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 TRU 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 TRU tank waste 
from Hanford that would be potentially disposed in WlPP 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 WlPP 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 WlPP 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 tight Water Reactor Extended Bumup 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 TRU-waste contaminated hot cells; however, these materials 
have not been declared TRU waste. 

General Electric Vallecitas Nuclear Center currently has in storage approximately 5.33 m3 
of CH-TRU waste and 8 m3 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. 
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Table 5-7 

Possible Future Waste for WIPP 
(Cubic Meters) 

Waste Stored Projected Total 
S-lD WasteStrumMm VOiumS volumes volumes 

AE-TWl Solid hetemgeneaus inorganidorganic waste 1.3Ei01 O.OE*MI 1.3E+01 

AW-NOZ8 TRU WASTE USED PRE-FILTERS 

AW-WO18 SODIUM - TRU 

AW-WO19 SODIUM POTASSIUM -NaK- TRU 

ET-TW1A Hot Lab 8 PU Facility DBD 

MD-TOW Unwlegomed unknowns 

MDTW Uncategomed unknowns 

5.4E+W 8.3E-01 6.2E+W 

4.2Em O.OE*MI 4.2E+W 

2.3E*01 O.OE*W 2.3E-1 

MLLWOI8 PCB TRU WASTE 2.1E-01 O.OE+W 2.1E-01 

MD-WO18 PCB TRU WASTE 

OR-WMS CH-TRU Uncategonzed (nonmixeed) 

OR-WOM RH-TRU Uncafegorized (nonrnhed) 

1.9E+01 O.OE*W 1.9E+01 

1.8E*01 O.OE+W 1.8E+01 

8.9E-01 O.OE+W 8.9E-01 

OR-W052 CH-TRU Uncaegorized (nondefense, nonmhed) 4.4E+W O.OE+W 4.4E+W 

PA-6015 Tramuranic and Technetium Wastes - Liquid O.OE*00 1 .Em 1.9E+W 

PA-W014 Transuranic Waste Liquid 

RL-W284 

R L - W  

x)1 C Unk form CH RCRA MTRU w/ met 
23452 Unk form CH SI MTRU 

.- 

O.OE*W 1.9E+W 1.9E+W 

4.2E-01 O.OE+OO 4.2E-01 

2.0E-01 O.OE*W 2.OE-01 

RL-W357 

RL-W366 

RL-W382 

UAPL Unk form CH/r TRU 

202A Unk form CH TRU 

23452 Unk form CH TRU 

NO volumes are shown for the waste streams horn Argonne-West because tne Final Waste Form lor tnese 
streams has not Deen determined oy tne sne 
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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 me 
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 REPORTSMDB are the result of a series of calculations 
based on data from TWBRMDB 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-ID) and a Survey ID (Survey-ID). The Survey ID is the record identifier for the Material 
Inventory and Tracking Information Database for 1995 (MIT195) 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 TWBIR identifier for the records containing the TRU 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 WlPP 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. 

?he 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 
site which reported and is typically storing the waste. The generator site may differ from the 
storage site. The Handling field defines whetherthe waste is categorized as CH-TRU or RH-TRU 
waste. The Final-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 “WIPP Disposal Volumes,” was calculated to match the maximum 
calculated CH-TRU disposal inventory. This was done by increasing all the Final-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. 

- 

L 

- 
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The other fields used to develop summaries for the tables in the reports are the waste material 
parameters. The TRU 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 liquidslsludges 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 Lucite , 
polyethylene, Tyvek@, teflm and polyvinyl chloride. Plastic bags are used extensively in 
packxging 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 database 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 

If a maximum and minimum was provided, but no average, the average was assumed to 

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

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

- 2 

be zero. 

be one half the sum of the maximum and minimum. 

minimum and maximum. 

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 REPORTSMDB database. The individual stream data 
printed in Appendices 0 and P are the original data submitted by the TRU waste 
generatorktorage sites or amended data as agreed to by the sites through discussions and 
questions with the TWBlR team and is contained in the TWBIRMDB database. 

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

The amount of arid 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 TWBlR 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 arid 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 MIT195 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 (TRU) Waste Baseline inventory Report (lWBiR), 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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Container Drum 1 SWB SWB Overpack' 11 Characteristic I 
Steel Weight 
Liner Type 
Liner Material 
Liner Weight 
Volume (Capaci y 
Payload Volume 

27.3 290.9 400.1 (includes 4 drums) 
Rigid Drum Liner Bag Rigid Drum Liners and Bag 
90 mil HDPE Plastic 90 mil HDPE and Plastic 
7.7 2.2 33 
0.208 1 .89 1.89 
0.208 1.89 0.832 (4 drums) s 

indexes, relations, and multiple data tables. This means there is only one file to work with, one 
with the suffix, .MDB. A second file normally accompanies the database file, one with the suffix 
.LDB and having the same name. It is not normally used except for certain file maintenance 
operations. For those users who do not have a copy 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 TWBlR-1, which contains the original data by waste stream from all 
generatodstorage 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. 

Container Characteristics RH Canister 

Steel Weight 386.4 
Lead Weight 412.7 
Steel Plug Weight 1911.6 
Liner Type None 
Liner Material NIA 
Liner Weight NIA 

Payload Volume Y 0.89 
Volume (Capaci ) 0.89 
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412.7 
1911.6 
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90 mil HDPE 
23.1 
0.89 
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INSTALLATION: The two databases are comDressed in distribution disk called 
* 

TWBIR.EXE. Approximately 26 megabytes of hard disc space should be available to install the 
database. To install the TWBlA Revision 2 database, copy TWBREXE to a convenient directory 
on your hard disk, go to the directory containing TWBIREXE. type TWBlR and press the enter 
key. The database should be expanded into the directory. The directory should now contain 
TWBIR.EXE, TWBlRl .MDB, TWBIRI .LDB, TWBIR.HLP, REPORTS.MDB, and REPORTS.LDB. 
TWBIR.HLP contains the data fidd descriptions. (See the latest installation instructions in the file 
AEADME.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-I or REPORTS database. See the Access Useh Manual in case of difficulty. 

TWBIR-1 INSTRUCTIONS: The TWBlR 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 left to scroll among the types 
of containels 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 
TWBlR database files, limited descriptions of the data fields in the TWBlR 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 REPORTSMDB. An "autoexec" macro executes when the 
database opens. This macro presents a form, titled "Figure and Table Viewef, listing the reports 
available for viewing. 

h 

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 
onQinally printed from and formatted for a Laserjet 111 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. 

A 
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6.4 TWBlD QUALITY CONTROL 

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 

Identify 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 

from the waste generatorktorage sites. 

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 TWBlR 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 EPAs environmental standards for the storage (Subpart 
A) and disposal (Subpart B) of spent nuclear fuel, and high-level and TRU radioactive wastes. 
This is the primary post-closure standard that applies to WIPP. 

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. 

Acceptsble 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 TRU 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 TRU waste at some DOE sites. 

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

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

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

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

Code of Federal Regulations (CFR) - (1) A codification of the general and permanent rules 
published in the Federal Register by the 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 TRU wastes with an external surface dose rate 
of 200 mrem or less per hour. 

- 

c 
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Curie - A quantitative measure of radioactivity equal to 3.7 x grations per second. 

Curium (Cm) - A TRU 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 TRU nuclide. Some TRU 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 

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 operationdprogram activities are carried out within 
the boundaries of the described tract. 

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

Disposal inventory - The inventory volume defined for WlPP emplacement to be used for PA 
calculations is the "disposal inventory." The LWA defines the total amount of TRU waste allowed 
in the WlPP as 6,200,000 cubic feet (approximately 176,000 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 is limited to 5,950,000 cubic feet (approximately 
168,920 cubic meters). 

Environmental Restoration (ER) - Those activities associated with the remediation of sites 
contaminated with hazardous ancYor 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. 

under terms that afford to DOE rights of access and control substantially equal to those that DOE .- 

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 WlPP repository. The generation of gases is expected to 
occur through chemical (i.e., corrosion), microbial, and radiolytic processes. 

GenaratorlStorage 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 IDB, 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 102-386). 

Newly Generated Wastes - See Projected Inventory. 

No-Migration Variance Petition (NMVP) - Section 3004 of RCRA allows €PA 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 radioactbe 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 characteristics, as identified in 40 CFR 261, Subparts C and D. 

Performance Assessment (PA) - (1) A systematic analysis of the potential risks posed by waste 
' management systems to the public and environment and a comparison of those risks to 

established performance objectives. (2) An analysis that (a) identifies the processes and events 
that might affect the disposal system, (b) examines the effects of these processes and events on 
the performance of the disposal system, and (c) estimates the cumulative releases of 
radionuclides. considering the associated uncertainties, caused by all significant processes and 
events. These estimates shall be incorporated into an overall probability distribution of cumulative 
release to the extent practicable. (3) A term used to denote all activities (qualitative and 
quantitative) carried out to (a) determine the long-term ability of a sitdfacility 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) 

A. 
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Plutonium (Pu) - A  radionuclide having an atomic number of 94. Pu isotopes exist in some TRU 
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: 23fk87.7, 239=24,000, 240=6,563, 241 =14.4, 
242376,000. Because of its high activity, Pu-238 can contribute significantly to the thermal 
loading on some TRU waste. Pu-241 decays, primarily by beta emission, to Am-241. 

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

Projected Inventory - That part of the inventory that has not been generated but is estimated 
to be generated at some time in the future by the TRU waste generator/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) TRU 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-I 970 
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 RCRA 
govems the management of solid waste. (Note: 40 CFR Parts 260-272 are the regulations for 
complyirrg with RCRA 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 WlPP repository for the purposes of WlPP 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 TRU waste generatorktorage 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 TRU 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 TRU, Th-232 is an 
alpha emitter (half-life 14 billion years) and exists in finite amounts in some TRU waste at Hanford 
Site, Idaho National Engineering Laboratory, and Oak Ridge National Laboratory. [Note: Thorium 
is naturally occumng 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 TRU 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 TRU 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, 19921 
contemplates removing this clause); (ii) allows head of field elements to determine that wastes 
containing other alpha-emitting radionuclides must be managed as TRU waste: and (iii) adds "at 
time of assay," implying both that the classification of a waste as TRU waste is to be made based 
on an assay, and that such classification & 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 itsdaughter 
products), with certain isotopes of plutonium, or with other nuclides with atomic numbers greater 
than 92. In order to be classified as TRU waste, the long-lived alpha activity from subject 
isotopes must exceed 100 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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TRUCON - See TRUPACT-II Content Codes. 

TRUPACT-II Content Codes (TRUCON) - The document containing a description of the waste 
stream, waste form, and package configuration for each waste content code authorized for 
shipment in TRUPACf-II containers. 

Uranium.(U) - A naturally radioactive element with the atomic number of 92 (number of protons 
in the nudeus) 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, 
IANL, and ORNL.) 

Waste Acceptance Criteria (WAC) - The criteria used to determine if  waste packages are 
acceptable. For the purposes of this document, WAC refers to WlPP WAC. 

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

Waste GeneratorlStorage Sites - The 10 largest DOE faalities and several smaller sites 
throughout the US. 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-term solution to a complex problem: the safe disposal in deep geologic 
repositories of TAU 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 form. 

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 sitespecific, 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 WIPP, if authorized under permits and certifications by appropriate 
regulatory agencies for disposal in the WlPP 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 ID - A  site-specific alphanumeric identification code which provides a unique 
identifier for an individual TRU 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. 

WlPP Waste Profile - Represents a summary of TRU waste at all DOE TRU waste 
generatorktorage sites that have an identical Final Waste Form. 
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