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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 

ES-5 



DOWCAC-95-1121 
Dsamba 199s 

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; 
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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 
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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: 

WECAo-sC1121 
December 1995 

-. 

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. 
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- 
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 












































































































































































































