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NOTICE TO READERS 

DOE/CA0-95-1121, Rev. 3 
June 1996 

This document. Revision 3 of the Transuranic Waste Baseline Inventory Report (TWBIR), has 
been prepared to document the transuranic (TRU) waste inventory data to be used in the Sandia 
National Laboratories/New Mexico (SNUNM) calculations for the Waste Isolation Pilot Plant's 
(WIPP's) performance assessment (PA). The TWBIR Revision 3, is comprised of previously 
published information found in Revision 2 of the TWBIR and supplemented with information and 
data that were specifically requested by the U.S. Department of Energy (DOE) Carlsbad Area 
Office (CAO) for the SNUNM PA calculations. 

The data contained in this document will also be used as the inventory basis for the WIPP 
Compliance Certification Application (CCA) to be submitted to the U.S. Environmental Protection 
Agency. The site information requested in the January 1996 data call has not been included in 
Revision 3. Future editions of the TWBIR will be identified by the year of data origin. 
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EXECUTIVE SUMMARY 
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The Transuranic Waste Baseline Inventory Report (TWBIR) establishes a methodology for 
grouping wastes of similar physical and chemical properties from across the U.S. Department 
of Energy (DOE) transuranic (TRU) waste system into a series of ''waste profiles" that can be 
used as the basis for waste form discussions with regulatory agencies. 

The purpose of Revisions 0 and 1 of this report was to provide data to be included in the Sandia 
National Laboratories/New Mexico (SNLINM) performance assessment (PA) processes for the 
Waste Isolation Pilot Plant (WIPP). Revision 2 :Ji the document expanded the original purpose 
and was also intended to support the WIPP Land Withdrawal Act (LWA) requirement for 
providing the total DOE TRU waste inventory. The document included a chapter and an 
appendix that discussed the total DOE TRU waste inventory, including nondefense, commercial, 
polychlorinated biphenyls (PCB)-contaminated, and buried (predominately pre-1970) TRU wastes 
that are not planned to be disposed of at WIPP. 

Revision 3 of the TWBIR is based on the TWBIR Revision 2 data which are supplemented by 
data in several memoranda issued during early calendar year (CY) 1996. These memoranda 
summarize additional data requested by the U. S. Department of Energy/Carlsbad Area Office 
(DOE/CAO) to support the SNL/NM PA modeling. The primary purpose of Revision 3 is to 
provide the summary data from TWBIR Revision 2 and the supplemental information used by 
SNLINM in the development of the Compliance Certification Application (CCA) to be delivered 
to the Environmental Protection Agency (EPA), and to support the LWA (Public Law, 1992b). 
The supplemental information was generated from specific data requests to the TRU waste sites 
since the publication of Revision 2. The supplemental data discussed in detail in Chapter 3 and 
Appendices A and 8 are listed below: 

• 

• 

Radionuclide data in support of the Compliance Certification Application . ., 
\ 

Estimate of complexing agents in TRU solidified waste forms scheduled for disposal in 
WIPP/ 

Estimate for SNLINM PA calculations of nitrate, sulfate, and phosphate content in 
transuranic solidified wastes destined for disposal in WIPP. 

• Estimate of cement content in TRU solidified waste forms scheduled for disposal in 
WIPP. 

Revision 2 of the TWBIR included both the TRU waste that is allowed to be disposed of in WIPP 
and the DOE TRU waste that is not currently allowed to be disposed of in WIPP (Public Law, 
1992b). Because the primary purpose of this Revision 3 TWBIR is to support the CCA and PA, 
it includes only the DOE TRU waste that is currently allowed to be disposed of in WIPP. 

Revision 3 of the TWBIR is different from previous revisions in that it provides the TRU waste 
inventory information developed for Revision 2 along with supplemental data. It is necessary for 
the reader to be familiar with Revision 2 of the TWBIR to understand this TWBIR Revision 3 
document. Much of the TWBIR Revision 2 information is referenced, rather than repeated, in 
this document, resulting in an abbreviated document. Revision 3 of the TWBIR consists of one 
volume having five chapters and four appendices. There is not a new electronic database for 
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TWBIR Revision 3 because the data in the Revision 2 database are unchanged; therefore new 
database diskettes are not being published w1th this document. 

The WIPP anticipated (stored and projected) inventory of TRU waste is defined as the sum of 
retrievably stored waste plus currently projected TRU waste volumes. Current projections do not 
include waste generated as a result of future environmental restoration (ER) and 
decontamination and decommissioning (0&0) activities and have only been developed over a 
25 year period, consequently the anticipated inventory for CH-TRU waste is not sufficient to fill 
the maximum CH-TRU disposal inventory for WIPP (calculated to be approximately 168,500 
cubic meters or 5,950,000 cubic feet). Scaling has been developed as a means for 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 
(approximately 7,080 cubic meters or 250,000 cubic feet). 

The TWBIR also estimates the WIPP disposal inventory in terms of 12 waste material 
parameters and additional packaging materials that have been identified by SNUNM as 
necessary for PA. The 12 waste material parameters and additional packaging materials are 
constituents of TRU waste and are input parameters for one or more PA models or are required 
to adequately describe the waste form. 

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

Waste Material Parameters 
- Iron-base metal/alloys 

Aluminum-base metal/alloys 
Other metal/alloys 
Other inorganic materials 
VItrified 
Cellulosics 
Rubber 
Plastics 
Solidified inorganic material 
Solidified organic material 
Cement (solidified) 
Soils 

Packaging Materials 
Steel 
Plastic 
Lead (for RH-TRU waste only) 

The waste material parameters are expressed on a weight/volume (kilograms per cubic meter) 
basis. The occurrence of more than one waste material parameter at the maximum value within 
a waste stream is highly unlikely. If required by PA calculations, the sampling statistics must be 
controlled so that several waste material parameters do not get sampled all at their maximum 
value (weight/volume), thereby exceeding the average weight/volume. 

Attached to this Executive Summary are several summary tables from the body of the TWBIR 
Revision 3 which are frequently requested by TWBIR users: 

ES- 2 



• Table ES-1 . 

- • Table ES-2. 

• Table ES-3 . 

• Table ES-4 . 

Table ES-5. 

DOEICAD-95-1121. Rev 3 
June 1996 

WIPP CH-TRU Waste Material Parameter Disposal Inventory 

WIPP RH-TRU Waste Material Parameter Disposal Inventory 

WIPP CH-TRU Waste Anticipated Inventory by Site 

WIPP RH-TRU Waste Anticipated Inventory by Site 

Summary Radionuclide Inventory 

(~ 
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Table ES-1. WIPP CH-TRU Waste Material Parameter Disposal Inventory* 

Waste Material Paruaeters <Kglmll Muiatum A-vena Mi•i!l!!l!!! 

Iroa Bue Metai/AIIoyl 2.6E+03 1.7E-o2 O.DE+OO 

Alwlliaiua Bue Metal/Alloys a.oe.o:z 1.8E+01 O.OE+OO 

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

Otber Iaorguaic Material~ UE+03 3.1E+01 O.OE+OO 

Vitrif'led 2.5E+03 5.5E+01 O.OE+OO 

Celhdosia 9.8E.O:Z 5.4E+01 O.OE+OO 

Rabber 6.3E.O:Z t.OE+Ot O.OE+OO 

Pludc:s UE.O:Z 3.4E+01 O.OE+OO 

Salidif'led lllorpaic M.reriaJ 2.:ZE+03 5.4E+01 O.QE+OO 

Salidif'led Orguaic M.reriaJ 1.4E+03 5.8E+OO O.OE+OO 

Cemeat (SoUdif'led) 1.2E+03 5.0E+01 O.OE+OO 

Soils 1.8E+03 4.4E+01 O.OE+OO 

Coataiaer Materiall· Kr/ml 

Steel 138 

PIUiic/ LiDen 28 

*This table is identical to Table ES-1 of TWBIR Rev1s1on 2. page ES-4 (DOE. 1995c). 
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Table ES-2. WIPP RH-TRU Waste Material Parameter Disposal Inventory• 

Waste Material Parameten <Kg/mJ Muimum Average Minimum 

Iroa Bae Metal/Alloys 1.7E+03 1.0E+02 O.OE+OO 

A)11minum Bae MetaUAIIoys 1.7E.o2 7.tE+OO O.OE+OO 

Otller Metal/Alloys 9.tE+02 2.SE+02 O.OE+OO 

Otller IDorguic: Materials 2.0E+03 6.4E+Ot O.OE+OO 

Vltrif"led 2.SE+03 4.7E+OO O.OE+OO 

CeiJuJcJiiQ 5.7E.o2 1.7E+Ot O.OE+OO 

Rubber 4.4E.o2 3.3E+OO O.OE+OO 

Plutics 6.2E+02 t.SE+Ot O.OE+OO 

Solidified IDorpllic: Material 6.1E.o2 2.2E+Ot O.OE+OO 

Soliclif"led Orguic: Material 8.1E+02 9.3E.ot O.OE+OO 

Ccmellt (Solidified) 5.8E.o2 1.9E+Ot O.DE+OO 

Soils 2.4E+01 1.DE+OO O.OE+OO 

Coutaiuer Materials- Kg/ml 

Steel -
PluticiLiuen 3.1 

Lead <185 

Steel Plug 2145 

•This table 15 idenbeal to Table ES.2 of 1WBIR Revosoon 2. page ES-5 (DOE. 1995c). 
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Table ES-3. WIPP CH-TRU Waste Anticipated Inventory By Site* 

(Cubic Meiers) 

Storqe/Gaeraror Site Stared Pro jetted Alllicipated 
Volumes Volumes Volumes 

Ames Labomory ·Iowa State Univ. O.OE+OO 4.2E..Ol 4.2E..Ol 

ArJ01111e Natiollal Laboralllry • East l.IE+Ol l.JE-+02 1.4E+02 

ArJ01111e Natiollal Laboralllry • West 6.SE+OO 7.4E+02 7.SE+02 

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

EIICII)' Teclmology EDgiD=riDg Center 1.7E+OO O.OE+OO 1.7E+OO 

Haldiml (Richlalld) Site 1.2E+04 3.3E+04 4.6E+04 

Idaho Naliolla1 EngiDccrillg Laboratory 2.9E+04 O.OE+OO 2.9E+04 

LawreDc:e l.iwrmlm! Na!ioual Laboratory 2.3E+02 7.1E+02 9.4E+02 

Los A1ullas Natiollal Laboralllry l.IE+04 7.4E+03 l.SE+04 

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

Newda Test Sile 6.2E+02 9.0E+OO 6.3E+02 ·-
oak Ridp Natiollal Laboratory l.JE+OJ 2.6E+02 1.6E+03 

PadDclh Gasrms Diffusion Plallt O.OE+OO 1.9E+OO 1.9E+OO 

Pamc:x Plant 6.2E..Ol O.OE+OO 6.2E..()l 

Rocky Flats .EnvirtmmeiUal Teclmology Site 7.1E+02 4.4E+OJ S.IE+OJ 
SaDdia Na!ioual Laboralllry • Albuquerque 6.7E+OO 7.SE+OO 1.4E+Ol 

Savumah River Site 2.9E+OJ 6.8E+03 9.6E+03 
•, \ ' ...... 

·, ""'-.. . 
Teledyne Brown EngiDeeriDg 2.1E..Ol 

\ / 

O.OE+OO 2.1E..Ol '·--/ 

U.S. Army Material Comm;uvl 2.SE+OO O.OE+OO 2.SE+OO 

Uuiversity of Missouri Rescarcb Rcaaor 2.1E..Ol S.JE..Ol l.OE+OO 

Total CH Volumes 5.11E+04 5.4E+04 l.lE-HIS 

*This table is identiCal to Table ES-3 of 1WBIR RevisiOn 2. page ES-6 (DOE. 1995c). 
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Table ES-4. WIPP RH-TRU Waste Anticipated Inventory By Site• 

(Cubic Meters) 

Storagc/Geaerator Site Stored Projected Aaticipated 
Volumes Volumes Volumes 

ArgOIIDe Nalicmal Laboratory • West !.9E+OI 1.3E+03 1.3E+03 

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

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

EDergy Tec:bnology Engineering Center 8.9E.OI O.OE+OO 8.9E.Ol 

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

Idaho Nali0113l Engineering Laboratory 2.2E+02 O.OE+OO 2.2E+02 

Los Alamos Na1i01131 Laboratory 9.4E+Ol 9.9E+Ol !.9E+02 

Oak Ridge Nali0113l Laboratory 2.SE-+Q3 4.SE+02 2.9E-+Q3 

Total RB Vol- J.6E-+G3 l.3E+04 l.7E-+04 

Total TRU W-Vol- UE-+04 7.7E+04 1.4E-+GS 

•This table is identical to Table ES-4 of 1WBIR Revis•on 2. page ES-7 (DOE. 1995c). 
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Nuclide 

Am241 

Ba137m 

Cm244 

CoSO 

Cs137 

Pu238 

Pu239 

Pu240 

Pu241 

Sr90 

Y90 
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Table ES-5. Summary Radionuclide Inventory'* 

CH·TRU Waste 1Ci/m3
) RH-TRU Waste 1Ci/m3

) 

2.62E+00 8.42E-01 

4.53E-02 2.89E+01 

1.87E-01 4.45E-02 

3.83E-04 1.47E+00 

4.78E-02 3.05E+01 

1.55E+01 2.05E-01 

4.66E+00 1.45E+00 

1.25E+00 7.15E-01 

1.37E+01 2.00E+01 

4.07E-02 2.95E+01 

4.07E-02 2.95E+01 

'Summary shows the ten radiol"'uclides with the highest concentration in curies per cubic 
meter for both CH-TRU and RH-TRU waste. The list includes eleven radionuclides because the 
ten radionuclides with the highest concentration are different for CH-TRU and RH-TRU waste. 

® 

*This Ulble is an upda1e of Table ES-7, of lWBIR Revis1011 2, page ES-10 (DOE. 1995c). 
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1. INTRODUCTION 

1.1 BACKGROUND 

DOE!CAo-95-1121. Rev 3 
June 1996 

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 at the time of 
assay (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 less than 200 millirems 
(mrem) per hour, while RH-TRU wastes are packaged TRU wastes with an external surface dose 
rate of 200 mrem or greater per hour (Public Law, 1992b). 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 [Public Law, 1954] and the Resource Conservation and Recovery Act [RCRA] 
as codified in Title 40 Code of Federal Regulations [CFR] Part 261.3 [EPA, 1980]). 

The Waste Isolation Pilot Plant (WIPP) is a TRU waste management facility operated by the U.S. 
Department of Energy (DOE). The WIPP is currently identified as the permanent disposal site 
for TRU wastes (in retrievable storage or projected) generated at various DOE sites from 
defense-related activities of the United States government. The WIPP is scheduled to receive 
and dispose of TRU defense wastes from 8 major and additional minor DOE TRU waste sites 
(see Figure 1-1 ). 

The DOE is committed to demonstrating compliance with all applicable regulations prior to 
permanent disposal of TRU defense wastes in the WIPP repository. These regulations are the 
environmental standards for management and disposal of TRU defense wastes as mandated in 
40 CFR Part 191 (EPA, 1993) and Part 194 (EPA, 1996), and the RCRA regulations. 
Compliance demonstration through Sandia National Laboratories/New Mexico (SNUNM) 
performance assessment (PA) calculations will be based on the inventory of existing and 
currently projected waste streams compiled in this document and the Transuranic Waste 
Baseline Inventory Report (TWBIR) Revision 2, as reported by the DOE TRU waste sites. 
Revision 3 of the TWBIR is different from previous revisions in that it provides the TRU waste 
inventory information developed for Revision 2 along with supplemental data. It is necessary for 
the reader to be famiuar with Revision 2 of the TWBIR (DOE, 1995c) to understand TWBIR 
Revision 3. ' 

1.2 PURPOSE 

The purpose of the TWBIR is to document the total inventory of DOE TRU waste as defined by 
the DOE TRU waste sites. This document is based on the TWBIR Revision 2 data 
supplemented by several memoranda prepared during early calendar year (CY) 1996 that 
summarize additional data requested by the U. S. Department of Energy/Carlsbad Area Office 
(DOE/CAO) to support the SNUNM PA modeling. The primary purpose of this document is to 
provide the summary data from TWBIR Revision 2 and the supplemental information used by 
SNUNM for the development of the Compliance Certification Application (CCA) to be delivered 
to the Environmental Protection Agency (EPA), and to support the Land Withdrawal Act (LWA) 
(Public Law, 1992b). The supplemental information was generated from specific data requests 
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to the TRU waste sites since the publication of Revision 2. 
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Revision 2 of the TWBIR included both the TRU waste that is allowed to be disposed of in WIPP 
and the DOE TRU waste that is not currently allowed to be disposed of in WIPP (Public Law, 
1992b). Because the primary purpose of this Revision 3 TWBIR is to support the CCA and PA, 
it includes only the DOE TRU waste that is currently identified by the sites as being allowed to 
be disposed of in WIPP. 

The TWBIR has been developed from the best available information and acceptable knowledge 
provided by the DOE TRU waste 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, 1995a) assigned by the DOE TRU 
waste sites. The individual waste streams are also evaluated to estimate the occurrence and 
quantities of nonradioactive waste material parameters (WMPs) listed in Table 1-1 (e.g., 
cellulosics, plastics, iron-base metal/alloys, etc.) that have been identified by SNUNM as being 
potentially important to the performance of the WIPP repository. Waste profiles with similar 
WMCs are then combined across the DOE TRU waste system to provide estimated total volumes 
and total WMPs. 

1.3 WASTE INVENTORY TERMINOLOGY 

All terminology in this document is unchanged from the TWBIR Revision 2. A summary of 
terminology used in this document is provided in this section and in Chapter 5 (Glossary). A list 
of acronyms and abbreviations used are provided in the front of the document. 

Stored Inventory - The part of the TRU inventory currently in retrievable storage at the time of 
the TWBIR Revision 2 data call for inventory information is known as "stored inventory" in this 
document. Retrievably stored waste includes waste stored since approximately 1970 in buildings 
or in berms with earthen cover and does not include any waste that was buried (predominately 
prior to 1970) (DOE, 1990). 

As-Generated Waste -The chemical and physical status of waste when it is generated. The 
"as-generated" term applies to both stored and projected waste. 

Projected Inventory - The part of the TRU waste inventory that has not been generated but is 
currently estimated to be generated at some time in the future by the TRU waste sites is known 
as "projected inventory." 

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

Stored 
Inventory 

+ 
Projected 
Inventory = Anticipated 

Inventory 

Scaling - The process for adjusting, if needed, the projected inventory to the design limit 
(disposal inventory) of the WIPP repository is called "scaling." 

Stored Inventory + Projected Inventory (scaled as needed) = Disposal Inventory 
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TABLE 1-1. TECHNICAL DATA NEEDS FOR PERFORMANCE 
ASSESSMENT WASTE MATERIAL PARAMETERS 

Input Variable in Current PA Models 
Waste Material 

Parameter Gas Mechanical 
Generation Characteristics 

I ron-base metaValloys YES YES 

Aluminum-base metal/alloys - YES 

Other metaValloys - YES 

Other inorganic materials - YES 

Vitrified' - YES 

Cellulosics YES YES 

Rubber YES' YES 

Plastics YES' YES 

Solidified inorganic material - YES 

Solidified organic material - YES 

Cement (solidified)"" YES -
Soils' - YES 

1 Waste material parameter corresponding to treatment, identified by some sites that plan to treat 
waste in the future. 

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

assessment of its importance. 
5 May impact colloids. 

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

1 - 4 
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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 .. 
S3100; Inorganic Process Residues) that represent different physicaUchemical matrices (DOE, 
1995a). 

Final Waste Form - Final waste form of a waste stream refers to the expected physical and 
chemical form of that stream once the waste has been processed, treated, or repackaged (if 
necessary) and is ready for disposal. This consists of a series of WMCs that are grouped 
together. The use of the final waste form helps to group waste streams that are expected to 
have similar physical and chemical properties at the time of disposal. The final waste form 
applies to both stored and projected waste. An example of combining three waste streams which 
either contain particulates or are cemented particulate waste is presented below: 

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

Particulate waste may be immobilized prior to shipment to WIPP. If so, all three of these waste 
streams would be the same basic waste form when emplaced in WIPP and have similar physical 
and chemical properties. The final waste form for this example is solidified inorganics. Table 
1-2 presents all anticipated WMCs for TRU waste and indicates the final waste form typically 
assigned to each WMC for the TWBIR. There are 11 final waste forms used in this TWBIR. The 
last two rows in Table 1-2, Excluded and Unknown Waste Streams, group WMCs that will not 
be accepted at WIPP until additional characterization and/or processing occurs to meet the WIPP 
Waste Acceptance Criteria (WAC) (DOE, 1996). 

Waste Material Parameter - This is one (or more) nonradioactive waste constituent(s) that 
occurs in a TRU waste stream that is an input parameter into one or more PA models or is 
required to adequately describe the waste form. The waste material parameters and additional 
packaging materials that are reported in weight/volume (kg/m3

) and included in the TWBIR are: 

WASTE MATERIAL PARAMETERS 
Iron-base metaUalloys 

- Aluminum-base metaUalloys 
Other metaUalloys 
Other inorganic materials 
Vitrified 

- Cellulosics 
Rubber 
Plastics 
Solidified inorganic material 
Solidified organic material 
Cement (solidified) 
Soils 

PACKAGING MATERIALS 
Steel 
Plastic 
Lead (for RH-TRU waste only) 

WIPP Waste Profile- The WIPP waste profile represents a summary of TRU wastes at all DOE 
TRU waste sites that have an identical final waste form. 

6£) 1 - 5 
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TABLE 1-2 WASTE MATRIX CODES AND THEIR ANTICIPATED FINAL WASTE FORM . 
Final Waste Form Waste Matrix Codes 

Solidified lnorgamcs L1000', L1100', L1110', L1120', L11301
, L1140', L11901,1200', 

L1210 1
, L1220', L1230', L1240', L1290', S30002

, S31003
, S31103

, 

S3111 3
, S31123

, S31133
, S31153

, S31183
, S31193

, S31201
, S3121 1

, 

S3122', S3123', S31241
, S3125', S31291

, S31301
"'

3
, S3131 1

"'
3

, 

S31321
"'

3
, S3139'"' 3

, S31443
, S3150, S31603

, S3190'"' 3
, S39002

, 

X6ooo•. X62005
, X63oo•, X64005

, X69oo•. X73003
, X75oo•, X751o". 

X75208
, X75308

, X75908
, L900o', Z1110, Z1190 

Salt S30002
, S3140, S3141, S3142, S3143, S3149, S390o', L900o' 

Solidified Orgamcs L20001
, L21001

, L21101
, L2120', L21901

, L22001
, L22101

, L2220', 
L2290', L2900', S300o', S31143

, S320o', S32103
, S3211 3

, S32123
, 

S32193
, S32201

, S3221 1
, S32221

, S32231
, S3229', S32303

, 

S3290' "' 3• S390o'. S53403
• x6ooo•, X61 oo•, X619o•, X69oo•. 

L9000', Z1110, Z1190 

Soils 54000, S4100, 54200,54300,54900, 

Uncategorized Metal (Metal S3116, S5ooo•, S5100'. S5110, S5111, S5119, S5190, X6200, 
Waste Other Than Lead X700010

, X7290, X740011
, X7430, X749011

, X75208
, Z1140, Z1190, 

and/or Cadmium) Z210010 

Lead/Cadmium Metal s5ooo•. S5100', S5110, S5112, S5113, S5119, S5190, X6220". 
X700010

, X7200, X7210, X7211, X7212, X7219, X7220, X7290, 
X740011

, X741011
, X742011

, X749011
, Z210010 

Inorganic Non-Metal S3117, S3118, S3160, s5ooo•. S51oo'. S5120, S5121, S5122, 
S5123, S5124, S5125,S5126,S5129,S5190,Z1120,Z1150,Z1190 

Combustible s5ooo•. S53oo. S5310, S5311, S5312, S5313, S5319, S532o, 
S5330, S5390, Z1130,Z1190,Z1200 

Graphite s5ooo•. 55126 

Heterogeneous s5ooo•. S51oo•. S54oo. S5420, S5440, S5450, s54qe. S5490, 
X75208

, Z2900 
. 

Filter S5ooo•. 55410 

Excluded Waste Streams 12 X7000, X7100, X7600, X7700 

Unknown13 S5190, X7900, L9000, S9000,Z9000, U9999 

® 
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TABLE 1-2. WASTE MATRIX CODES AND THEIR ANTICIPATED FINAL WASTE FORM 
{CONTINUED) 

1 Liquid waste streams are assumed to be solidified prior to being sent to WIPP. 

2 WMCs 53000, 53900, and L9000 are placed in "solidified inorganics," "salt," or "solidified 
organics," depending on the information provided by the TRU waste site. 

3 Particulate waste streams are assumed to be solidified prior to being sent to WIPP. 

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

5 Liquid lab pack waste is assumed to be solidified prior to being sent to WIPP. 

6 Solid lab packs are assumed to be solidified prior to being sent to WIPP. 

7 WMC 55100 is placed in "uncategorized metal," "lead-cadmium metal," or "inorganic non-metal" 
depending on the information provided by the site. 

• Waste stream is assumed to be treated prior to being sent to WIPP. 

• WMC 55000 is placed in "uncategorized metal," "lead/cadmium metal," "inorganic non-metal," 
"combustible," "graphite," "heterogeneous," or "filter," depending on the information provided by 
the site. 

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

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

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

13 If adequate information is provided by the TRU waste 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. 

1 - 7 
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1.4 METHODOLOGY FOR DEVELOPMENT OF DISPOSAL INVENTORY 

Development of the WIPP TRU waste disposal inventory is accomplished by a series of steps 
starting with the individual waste stream profiles submitted by the TRU waste sites. These waste 
stream profiles are grouped together, based on similar physical and chemical properties. into 
common 'WIPP waste profiles," which should facilitate discussions with regulatory agencies and 
stakeholders concerning the disposal waste inventory. The process of grouping similar waste 
streams is exemplified in Figure 1-2. The waste profiles also contain information on waste 
material parameters that could affect the performance of the WIPP repository and that may be 
direct inputs to the PA models. 

The CH-TRU anticipated inventory consists of up to 11 overall CH-TRU WIPP final waste forms 
based on the physical and chemical properties of the waste streams. Because the volume of 
the CH-TRU anticipated inventory 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 maximum 
calculated WI PP CH-TRU disposal inventory of approximately 168,500 cubic meters (5.95 million 
cubic feet). The scaling factor for CH-TRU waste is computed as follows: 

maximum calculated CH-TRU inventory- stored CH-TRU inventory _ CH TRU 1. f ct - - sea 1ng a or projected CH-TRU mventory 

The WIPP disposal inventory is the inventory to be used in PA calculations. To calculate the 
disposal inventory by final waste form for CH-TRU waste, the projected inventory is multiplied 
by the scaling factor, added to the stored inventory for each final waste form, and summed 
together. 

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

1.5 DOCUMENT ORGANIZATION 

The TWBIR Revision 3 is organized into chapters of text, figures, tables, and supporting 
appendices. The contents of remaining chapters in this document are summarized below: 

• Chapter 2 provides a summary of the WIPP disposal inventory information previously 
presented in TWBIR Revision 2. 

• Chapter 3 presents supplementary disposal inventory information. 

Chapter 4 provides the document references. 

1 - 8 
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-----------------------------------------------------------------------r-----------------------------------------------

Site-Specifi 
Waste 
Profile 

c Site #1 
Inorganic 
Nonmetal· 

I 

Site #2 
Inorganic 
Nonmetal· 

---------------------------- ----------------------------------------------------- -------------~----

Waste 
Stream 
Profile 

I 

I I 
Concrete Glass Firetlrick. 

Waste Waste Waste 
Stream Stream Stream 

(55121)- (55122) (55123) 

DOE TAU Waste Site #1 

• See Table 1-2 for WMCs that can occur in each Filial Wasle Form 
•• Waste Matrix Code 

I I 
Ceramic Concrete 
Waste Waste 
Stream Stream 
(S5123) (55121) 

I DOE TAU Waste Site #2 

Figure 1-2. Schematic of Waste Stream Profile Methodology• 

"This figure •• odenllcal to Figure 2-3 of "IWSIR RO'IlSoon 2. page 2-10 (DOE. 1995e). 
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DOEICAo-9~1121. Rev. 3 
June 1996 

Appendix A provides the SNUNM memoranda requesting information to supplement the 
1WBIR Revision 2. 

• Appendix B includes DOE and SNUNM memoranda that provide information to 
supplement the 1WBIR Revision 2. 

• Appendix C provides the site-specific stored radionuclide inventories decayed to 
December 1995. 

• Appendix D provides the correction received from SNUNM for Cf-252 decayed inventory. 

1 - 10 
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2. SUMMARY OF WIPP DISPOSAL INVENTORY INFORMATION 

2.1 INTRODUCTION 

The DOE TRU waste sites have assigned an overall final waste form to each waste stream 
based on the expected physical and chemical form of the waste after the sites process, treat, 
or repackage the waste (if necessary). Each site provides the stored and projected inventory 
for each waste stream. The lWBIR generates the WIPP TRU waste inventory by rolling-up the 
waste stream volumes that have the same final waste form within a site to generate site profiles 
(see lWBIR Revision 2 [DOE, 1995c] for waste stream and site-specific waste profiles). Then 
the site-level volumes with the same final waste form are rolled-up to generate the WIPP TRU 
waste inventory by final waste form (see lWBIR Revision 2 for detailed information on the roll-up 
methodology). 

This chapter summarizes the WIPP-Ievel information for the disposal inventory. The data 
provided in this chapter are identical to those provided in lWBIR Revision 2. These are the data 
used by SNUNM in the WIPP performance assessment to demonstrate regulatory compliance. 
This chapter will include the following lWBIR Revision 2 information: 

• WIPP disposal inventory volumes for each final waste form - taken from Table 3-1 
(unchanged) in Section 3.2 of lWBIR Revision 2. 

• WIPP disposal inventory waste material parameters - taken from Tables 3-2 and 3-3 
(unchanged) in Section 3.3 of TWBIR Revision 2. 

• Summary of WIPP anticipated inventory from each site- taken from Tables 4-1 and 4-2 
(unchanged) in Chapter 4 of lWBIR Revision 2. 

2.2 WIPP DISPOSAL INVENTORY VOLUMES FOR EACH FINAL WASTE FORM 

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

Using volumes for all the retrievably stored and projected defense TRU waste streams (including 
the mixed and nonmixed TRU waste volumes) a disposal inventory of TRU waste has been 
developed using the methodology described in Chapter 3 of Revision 2 of the lWBIR. This 
inventory is presented in Table 2-1 (by final waste forms) and depicts both the anticipated and 
disposal inventory volumes. 

The anticipated CH-TRU inventory volumes are the sum of the stored and projected volumes. 
Scaling of the disposal inventory is for PA purposes to enable SNUNM to model a capacity 
waste load based on currently anticipated profiles. 

2- 1 
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TABLE 2-1. TRANSURANIC WASTE DISPOSAL INVENTORY FOR WIPP* 
CDDiact Jludled Waste (Cubic Metal) 

F"maJWasteForau Stored Projected Aaticipaled WIPP Dilpaal 
Volama Voluael Volama Volumes 

Cm+astible !I.IE-+03 4.6E-+03 l.OE+04 1.4E+04 

F"dter 2.2E-+02 $.1E-+02 7.3E-+02 1.2E-+03 

Graphi1c HE-+02 4.1E-+01 S.6E-+02 6.0E+02 

Heu:rogenems 2.7E+04 1.3E+04 4.0E+04 S.1E+04 

-~ Ncm-Melal 3.1E-+03 9.4E-+02 4.1E+03 4.9E+03 

LcadfCadmium Melal Was1e 3.5E-+01 3.3E-+02 3.7E+02 6.6E+02 

Salt Wale 2.1E-+01 3.3E+02 3.5E-+02 6.4E+02 

Soils 4.1E-+02 6.0E+03 6.4E-+03 1.2E+04 

Solictified lDDtpDics 9.6E-+03 4.5E-+i13 1.4E+04 l.IE+04 

Solidified Orpllics 9.1E-+02 7.5E-+i11 9.IE+02 1.1E+03 

Un I i iized Meral l.IE-+04 2.3E+04 3.4E+04 S.4E+04 

TotalCHV-..a S.U:-+il4 SAE-+il4 LlE-+GS UE-+GS 

•=• Budled w.ae 
CmnmJS!ibJe 3.6E-+01 4.9E-+01 B.SE-+01 
Heb:rol n us 2.3E-+03 BE-+03 7.1E+03 

IDorpDic: Ncm-Melal 4.6E-+i11 l.IE-+01 6.IE+01 
LcadiCadmium Melal Was1e 7.1E-+OO 6.7E-+01 7.4E+01 
SoJjdjfjed IDorpDics l.IE-+03 2.3E-+02 1.3E+03 

Solidified Orpllics 3.6E-+OO O.OE-+00 3.6E-+OO 

Uncategchized Meral 1.2E-+02 1.7E+04 l.IE-+04 

Total PH Volamel 3.61:-+Gl UE-+il4 2.7E-+il4 

Total TRU Waste Volamel 6.2E-+il4 7.7E-+il4 1.4E-+GS L7E-+GS 
*ThiS table is identical to Table 3-1 of iWBIR Revision 2, page 3-2 (DOE, 1995c). 

® 
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• 1.685x105m3 5.8x104 m3 
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(CH-TRU disposal inventory) - (stored inventory) = 2.05 
(scaling factor) 5.4 X 104 m3 (projected inventory) 

• 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 2-1 ). 

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

The RH-TRU WIPP inventory has not been scaled. The RH-TRU anticipated inventory is greater 
than the amount of RH-TRU waste allowed in the WIPP by the C&C Agreement (DOE and the 
State of New Mexico, 1981). DOE is committed to abide by all agreements and laws regarding 
RH-TRU limitations. DOE and SNUNM will evaluate this inventory to determine the disposal 
options for all DOE RH-TRU waste. This inventory has not been scaled back to the limit 
imposed by the C&C Agreement so that all available data are presented to DOE and SNUNM 
to conduct modeling and other evaluations to determine the disposition of this waste. 

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

The roll-ups of waste material parameters by final waste forms are developed from the volumes 
presented in the 1WBIR Revision 2. The roll-ups by final waste forms require combining data 
from several waste streams. A weighted average value for the waste material parameters is 
calculated from the average densities provided by the TRU wa~te sites modified by the volume 
fractions and summed as follows: 

Average Density 
of waste material 
parameter 

= Vverage Density;" X 

(Volume 1WBIR Stream;) 

(Total Volume of Final 
Waste Form) 

*where i is an index representing individual waste streams of the same final waste form 

The minimum density is chosen as the smallest minimum density of a particular waste material 
parameter in the 1WBIR Revision 2. The maximum density is chosen in a similar manner, 
except that the largest maximum density is chosen. Thus, the maximum and minimum values 
reported in Tables 2-2 and 2-3 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 1WBIR Revision 2 database to calculate a ''weighted average maximum" value 
to obtain a maximum value that may be more representative of the total inventory. 

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

2.4 SUMMARY OF WIPP ANTICIPATED INVENTORY FROM EACH SITE 

Each WlPP waste stream from each TRU waste site is characterized in a waste stream profile 
in TWBIR Revision 2. Summary tables of CH-TRU and RH-TRU WIPP waste volumes by site 
are provided in Tables 2-4 and 2-5. 

® 
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Table 2-2. WIPP CH-TRU Waste Material Parameter Disposal Inventory* 

Wut! Material Pal'!!!!$n <Kglmll Muimum Awram Miaimam 

lraB ... Mctai/Ailoys 2.8£<03 1.7E002 O.OE.OO 

Amm;- Bae Metal/Alloys 8.0£002 1.8£<01 O.OE.OO 

Other MelaiiAiloys UE.ol 6.7E<01 O.OE.OO 

Other laorpDic Materials 1.4E.o3 3.1E<01 o.ae.oo 

Vitrified 2.5E.o3 5.5£<01 O.OE.OO 

(:ellgleeics 9.11E002 5.4Eo01 O.OE.OO 

Bllbller 6.3E002 1.GE-o01 O.OE.OO 

Pludcs 8.11£002 3.4Eo01 o.oe.oo 

SolidlrlediMrpaic M.n.J 2..2E<03 5.4Eo01 O.OE.OO 

Solidified Orpllic MaWiaJ 1.4E.o3 s.ee.oo O.OE.OO 

c-t (Solidif"led) 1.2E.o3 5.0£<01 o.oe-oao 

Soils 1.11E.o3 4.4Eo01 o.oe.oo 

. Coatailler MmaiaJa- KcJm3 

Steel 1311 

Pluticl LiDen 211 

*This table is identical to Table 3-2 in lWBIR Revision 2. page 3-4 (DOE. 1995c). 
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Table 2-3. WIPP RH-TRU Waste Material Parameter Disposal Inventory• 

W•w Material Pa!'!!!!Sm CKr./ml Muimum Avenc.e Miaimum 

Iraa a- MCiaiiAJJoys 1.7E+03 1.0E+02 O.OE..OO 

A'-'-a- MCiaiiAIJoys 1.7E+02 7.1E..OO O.OE..OO 

Otl!er MCiaiiAIJoys 9.1E+02 2.5E+02 O.OE..OO 

Otl!er lllorpaic Materials 2.0E+03 6.4E+01 O.OE..OO 

Vltrif"!ed 2.5E+03 4.7E..OO O.OE..OO 

Cel'nbriu 5.7E+02 1.7E+01 o.oe..oo 

Babller 4.4E+02 3.3E..OO O.OE..OO 

Plulia 6.2E+02 1.5E+01 O.OE..OO 

Salidlf"!ed lllorpllic MmriaJ 6.1E+02 2.2E+OI O.OE..OO 

Solidif"aed Orpllic: Material 8.1E+02 9.3E~ O.OE..OO 

c- 7 t (Salidlf"!ed) 5.8E+02 UE+OI o.oe..oo 

Soils 2.4E+OI I.QE-t()() O.OE..OO 

CoataiHr Materials- Kc/ml 

Steel 446 

PluticJLiaen 3.1 

Lad o465 

Steel Plug 2145 

•This table is identical 10 Table 3-3 in "IWBIR Revision 2. page 3-5 (DOE. 1995<:). 
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Table 2-4. WIPP CH-TRU Waste Anticipated Inventory By Site* 

(Cubic Mctcls) 

StoraptC atorSite Stored Projected 
Volames Vol11111e1 

Ames LaboJatory ·Iowa Stale UDiv. O.OE+OO 4.2E.QJ 

Argmmc Nalioaal LaboJatory • East l.lE-+ill 1.3E-+il2 

Argmmc Nalioaal I...abcmltmy • West 6.SE+OO 7.4E+02 

Bcuis Atolllic Power LaboJatory O.OE+OO 1.2E+02 

E.ucrzy Tcclmoliii!Y EngiDecriDg Center 1.7E+OO O.OE+OO 

HaDford (Jijc:bland) Sile 1.2E+04 3.3E+04 

ldabo NalioDal Enginmriug l..abora!my 2.9E+04 O.OE+OO 

1..awra1cc LM:nnon:: Nalioaal Laboratory 2.3E+02 7.1E+02 

Los AI•- Nalioaal Laboratory l.lE+04 7.4E+03 

Mound Plant 2.7E+02 O.OE+OO 

Nevada Test Sile 6.2E-+i12 9.0E+OO 

Oak Jljdp Nalioaal Laboratory 1.3E-+i13 2.6E-+il2 

l'adul:ah c HS DiffUsinn Plant O.OE-+00 l.9E+OO 

PamexPiant 6.2E.QJ O.OE+OO 

Racky F1ars EnvinmJnelllal Tcc:bnology Sile 7.1E-+i12 4.4E+03 

Sandia Nalioaal I..aboratmy • Albuquerque 6.7E+OO 7.SE+OO 

5awnDah Riwr Sile 2.9E+03 6.8E+03 

Telcdyuc BlUM! Engineering 2.lE.Ol O.OE+OO 

u.s. Army Material Commpnc! 2.SE+OO O.OE+OO 

University of Missouri Jl JChJicactor 2.1E.Ol &.3E.Ol 

Total CB Volumes 5.8E+04 5.4E+04 

*This table os identical to Table 4-1 in lWBIR Revision 2. page 4-2 (DOE. 1995c). 
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Alllicipated 
Vol-

4.2E.Ql 

1.4E-+i12 

7.SE+02 

1.2E+02 

1.7E+OO 

4.6E+04 

2.9E+04 

9.4E+02 

1.8E+04 

2.7E+02 

6.3E+02 

1.6E+03 

1.9E+OO 

6.2E.Ql 

S.IE+03 

1.4E+Ol 

9.6E+03 

2.1E.Ol 

2.SE+OO 

l.OE+OO 

L1E-+e5 



Table 2-5. WIPP RH-TRU Waste Anticipated Inventory By Site* 

(Cubic Meters) 

StonpiGr ntorSite Stored Projected 
Volama Volama 

A1pme ~tjmgl Laboratmy • West 1.9£-1(11 1.3£-1(13 

aa,.ue Columbus Laborllorics 5.8£-1(12 O.OE-100 

Bcais Alaalic Power Laboratmy O.OE-100 6.7£-100 

Energy Tcdlllalo&Y .EugiDeeriDg Center 8.9E.OI O.OE-100 

Haa1brd (Richhmct) Site 2.0£-1(12 2.2E-+04 

ldabo Naaicmai.EugiueeriDg Laborarory 2.2£-1(12 O.OE-100 
Las ,.,_ NaDoaa.l LabolatDry 9.4£-1(11 9.9£-1(11 

Oak Rid&e Naticma! Laboratory 2.5£-1(13 4.5£-1(12 

Total RB Volallla 3.61:-+G.l l.3E-+G4 

Total TRU W- Voluma 6..2E-+G4 7.7E-+G4 

*This table is identical to Table 4-2 in lWBIR Revision 2. page 4-3 (DOE, 1995c). 
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Alllic:ipared 
Voluma 

I.JE-1(13 

S.BE-1(12 

6.7£-100 

8.9£.01 

2.2E-+04 

2.2£-1(12 

1.9£-1(12 

2.9£-1(13 

l.7E-+G4 

1.4E~ 



3. SUPPLEMENTAL DISPOSAL INVENTORY INFORMATION 

3.1 INTRODUCTION 

DOEJCA0-9So-1 121. Rev. 3 
June 1996 

This chapter summarizes supplemental information about the WIPP disposal inventory that was 
requested by SNUNM in support of WIPP PA either after the publication of Revision 2 of the 
TWBIR or that was not available from the TRU waste sites at the time of publication of Revision 
2 of the TWBIR in December 1995 (DOE. 1995c). Appendices A-1 through A-3 are the three 
memoranda from SNUNM requesting supplemental information about the WIPP TRU waste 
inventory. 

The first memorandum from SNUNM (dated November 6, 1995), entitled "CH and RH-TRU 
Waste Parameters Potentially Important in WIPP PA" (Appendix A-1 ), was included as Appendix 
8 in Revision 2 of the TWBIR. This memorandum requested information on certain 
nonradioactive materials present in the TRU waste (nitrates, sulfates, phosphates, cement, and 
organic ligands). and also requested information on residues present at TRU waste sites other 
than Rocky Flats Environmental Technology Site (RFETS). The information on residues was 
provided in Revision 2 of the TWBIR. However. the remainder ofthe requested information had 
to be obtained from the sites after the publication of Revision 2 and is presented in this 
document. 

The second and the third memoranda from SNUNM (dated January 11 and January 30, 1996}, 
both entitled "Information Needed from TWBIR (Revision 21Addendum)" (Appendices A-2 and 
A-3}, requested additional information about the WIPP disposal radionuclide inventory. This 
information is also presented in the main body of this document. 

The supplemental information provided to SNUNM in response to the memoranda referenced 
above is discussed in the following sections: 

• 
• 

Supplemental Radionuclide Information (Section 3.2} 
Supplemental Information for Other Constituents (Section 3.3) 

3.2 SUPPLEMENTAL RADIONUCUDE INFORMATION 

In response to the memoranda requesting radionuclide information (Appendices A-2 and A-3), 
two sets of radionuclide information were provided in support of WIPP PA (Appendices B-1 and 
8-2). Appendix 8-1 is an update of the WIPP disposal radionuclide inventory presented in Table 
3-4 of Revision 2 of the TWBIR, while Appendix 8-2 presents preliminary activity calculations for 
seven radionuclides on a waste stream basis. The memoranda reporting these supplemental 
data and the details of the methodology for calculations are included in Appendices 8-1 and 8-2. 
A summary of the information provided by DOE to SNUNM and the major assumptions used in 
deriving portions of the data are presented in Sections 3.2.1 and 3.2.2. 

3.2.1 Revised WIPP Disposal Radionuclide Inventory 

A revised estimate of the WIPP disposal radionuclide inventory (i.e., Table 3-4 in TWBIR 
Revision 2} was not specifically requested by SNUNM in the memoranda included in Appendices 
A-1 through A-3. However. after the publication of TWBIR Revision 2, new and updated 
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radionuclide information became available from four sites (Hanford. Oak Ridge National 
Laboratory [ORNL], RFETS, and Savannah River Site [SRS]). A review of the new information 
indicated that it may result in considerable changes to the wtPP disposal radionuclide inventory 
published in Revision 2 of the TWBIR. Therefore, the disposal radionuclide inventory was 
recalculated on the basis of the new information and the results provided to SNUNM in a format 
identical to Table 3-4 in TWBIR Revision 2 (see Table 3-1). The methodology and the 
assumptions used for recalculation of the radionuclide inventorv are identical to those described 
in TWBIR Revision 2. except that the new radionuclide information from the four sites was 
incorporated. The new information from the four sites is summarized below: 

• 

• 

• 

• 

Hanford Site reported corrections to the values for Cf-252, Cm-244, and Cm-245 from 
their earlier submittals for the Integrated Data Base (I DB} (DOE, 1995b}. 

Preliminary sludge sampling data were obtained for the ORNL RH-TRU sludges, which 
showed that the primary uranium isotope present in these sludges is U-238 (not U-235, 
as reported in their previous IDS submittals). The uranium curies reported for RH-TRU 
waste in previous ORNL IDS submittals were redistributed based on the preliminary 
sludge sampling data. This corrected the previously high estimates of U-235 in the 
ORNL RH-TRU inventory. 

The RFETS provided undecayed yearly activity data for the radionuclides present in the 
RFETS residues, which enabled activity decay calculations for these radionuclides. This 
was not provided for in lWBIR Revision 2; therefore the radionuclide activity from these 
residues could not be decayed. 

The SRS provided a break-up of radionuclide activity data for SRS waste between on­
site and off-site waste (i.e., waste from other sites that was shipped to SRS for storage 
in the early 1970s). The activity from the off-site waste was included in the wtPP 
disposal radionuclide inventory but excluded from any extrapolations for SRS projected 
waste under the assumption that there would be no future accumulation of off-site Pu-
238 dominant waste at SRS. 

Based on the above information, Table 3-1 provides the revised WIPP disposal radionuclide 
inventory estimated in curies per cubic meter and total curies for each radionuclide for both CH­
TRU and RH-TRU waste. The revised stored radionuclide inventory for each site in decayed 
curies is provided in Appendix C for both CH-TRU and RH-TRU waste. Appendix C includes the 
effect of all corrections, additions, or revisions to the site radionuclide inventories used to 
develop Table 3-1 and is an update of Appendix D in lWBIR Revision 2. All numbers in 
Appendix C are decayed to December 1995 using the Oak Ridge Isotope Generation and 
Depletion Code (ORIGEN 2} (Croff, 1980; 1983}. 

Based on the total curies shown in Table 3-1, it is estimated that approximately 98.9 percent of 
the total CH-TRU curies is contributed by Pu-238, Pu-239, Pu-240, Pu-241, and Am-241. In 
contrast, approximately 96.5 percent of the total RH-TRU curies is contributed by Cs-137, Sr-90, 
Ba-137m, Pu-241, and Y-90. Thus, the remaining radionuclides contribute a very small fraction 
of the total curies for the repository. 

In comparison to TWBIR Revision 2, the most significant change in the revised disposal 
radionuclide inventory shown in Table 3-1 is the decrease in the estimated concentration of Pu-

3-2 
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Table 3-1 . WIPP DISPOSAL RADIONUCLIDE INVENTORY FOR THE CCA 1 
• 

Nuclide CH· TRU Waste 
1Ci/m3

) 

Ac225 1.71E-05 

Ac227 3.61 E-06 

Ac228 4.43E-06 

Ag109m 9.32E-05 

Ag110 4.19E-14 

Ag110m 3.15E-12 

Am241 2.62E+00 

Am242 1.04E-05 

Am 242m 1.04E-05 

Am243 1.93E-04 

Am245 7.89E-15 

At217 1.71 E-05 

Ba137m 4.53E-02 

Bi210 1.52E-05 

Bi211 3.61 E-06 

Bi212 1.61 E-04 

8i213 1.71E-05 

8i214 6.91 E-05 

Bk249 5.44E-10 

Bk250 2.59E-16 

NR = Not reported by sites. 
'Decayed to December 1995. 

RH-TRU Waste 
1Ci/m3

) 

1.66E-05 

1.07E-07 

1.1 OE-05 

NR 

2.46E-13 

1.85E-11 

8.42E-01 

NR 

NR 

3.23E-08 

4.06E-20 

1.66E-05 

2.89E+01 

1.01E-09 

1.07E-07 

1.04E-05 

1.66E-05 

5.05E-09 

2.80E-15 

NR 

CH-TRU Waste RH-TRU Waste 
!Total Curies2

) IT otal Curies2
) 

2.88E+00 1.17E-01 

6.08E-01 7.57E-04 

7.47E-01 7.77E-02 

1.57E+01 NR 

7.07E-09 1. 74E-09 

5.31E-07 1.31 E-07 

4.42E+05 5.96E+03 

1.75E+OO NR 

1.75E+00 NR 

3.26E+01 2.28E-04 

1.33E-09 2.87E-16 

2.88E+00 1.17E-01 

7.63E+03 2.04E+05 

2.55E+00 7.16E-06 

6.09E-01 7.58E-04 

2.71E+01 7.36E-02 

2.88E+00 1.17E-01 

1.16E+01 3.58E-05 

9.16E-05 1.98E-11 

4.37E-11 NR 

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. 
3The values for Cf252 and Cm248 are different from the values reported in Attachment A in 
Appendix B-1 because these incorporate the corrections received from SNL/NM for these 
isotopes (see Appendix Dl after Appendix B-1 was finalized. 

*This table is an update of Table 3-4, of TWBIR Revision 2, pages 3-30 through 3-36 I DOE, 1 995c) 
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Table 3-1. WIPP DISPOSAL RADIONUCLIDE INVENTORY FOR THE CCA 
(continued I 

Nuclide CH-TRU Waste 
1Ci/m31 

C14 6.43E-05 

Cd109 9.31 E-05 

Cd113m 1.08E-11 

' Ce144 3.71E-07 

Cf249 3.81 E-07 

Cf250 1.96E-06 

Cf251 2.24E-08 

Cf2523 1.44E-05 

Cm242 6.76E-06 

Cm243 1.61 E-05 

Cm244 1.87E-01 

Cm245 6.81E-08 

Cm246 6.06E-07 

Cm247 1.91E-14 

Cm2483 2.19E-07 

Co 58 1.81E-18 

Co60 3.83E-04 

Cr51 NR 

Cs134 7.97E-08 

Cs135 2.98E-09 

NR = Not reported by sites. 
'Decayed to December 1995. 

RH-TRU Waste 
(Ci/m3

) 

2.90E-04 

NR 

7.71E-11 

7.24E-04 

6.31 E-07 

NR 

NR 

1.82E-04 

NR 

6.99E-03 

4.45E-02 

2.07E-10 

NR 

NR 

2.89E-08 

1.75E-15 

1.47E+00 

4.29E-10 

2.60E-03 

1.66E-08 

CH-TRU Waste RH-TRU Waste 
(Total Curies21 IT otal Curies21 

1.08E+01 2.05E+OO 

1.57E+01 NR 

1.82E-06 5.46E-07 

6.26E-02 5.13E+00 

6.42E-02 4.47E-03 

3.30E-01 NR 

3.78E-03 NR 

2.43E+00 1.29E+OO 

1.14E+00 NR 

2.72E+00 4.95E+01 

3.15E+04 3.15E+02 

1.15E-02 1.46E-06 

1.02E-01 NR 

3.21 E-09 NR 

3.69E-02 2.05E-04 

3.05E-13 1.24E-11 

6.46E+01 1.04E+04 

NR 3.04E-06 · 

1.34E-02 1.84E+01 

5.02E-04 1.17E-04 

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. 
3The values for Cf252 and Cm248 are different from the values reported in Attachment A in 
Appendix B-1 because these incorporate the corrections received from SNLINM for these 
isotopes (see Appendix 01 after Appendix B-1 was finalized. 

*This table is an update of Table 3-4, of TWBIR Revision 2, pages 3-30 through 3-36 (DOE, 1 995c) 
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Table 3-1. WIPP DISPOSAL RADIONUCLIDE INVENTORY FOR THE CCA 
(continued) 

Nuclide CH-TRU Waste 
(Ci/m3

) 

Cs137 4.78E-02 

Es254 2.51E-16 

Eu150 2.08E-1 0 

Eu152 7.46E-06 

Eu154 6.80E-06 

Eu155 5.62E-06 

Fe 55 1.13E-10 

Fe 59 1.57E-12 

Fr221 1.71E-05 

Fr223 4.98E-08 

H3 5.16E-06 

1129 4.18E-12 

Kr85 1.20E-06 

Mn54 5.05E-09 

Nb95 1.51E-14 

'Nb95m 5.04E-17 

Ni59 4.47E-08 

-Ni63 5.46E-06 

Np237 3.33E-04 

Np238 5.20E-08 

NR = Not reported by sites. 
'Decayed to December 1995. 

RH-TRU Waste 
1Cilm3

) 

3.05E+01 

NR 

NR 

1.73E-01 

8.34E-02 

1.67E-02 

2.38E-05 

NR 

1.66E-05 

1.48E-09 

9.33E-06 

NR 

2.37E-Q4 

3.32E-06 

9.45E-05 

3.17E-07 

NR 

1.40E-04 

4.02E-04 

NR 

CH-TRU Waste RH-TRU Waste 
(Total Curies2l (Total Curies2 ) 

8.06E+03 2.16E+05 

4.24E-11 NR 

3.51 E-05 NR 

1.26E+00 1.22E+03 

1.15E+00 5.91E+02 

9.46E-01 1.18E+02 

1.91 E-05 1.69E-01 

2.64E-07 NR 

2.88E+00 1.17E-01 

8.39E-03 1.04E-05 

8.69E-01 6.60E-02 

7.05E-07 NR 

2.02E-Q1 1.68E+00 

8.51E-04 2.35E-02 

2.54E-09 6.69E-01 

B.SOE-12 2.24E-03 

7.52E-03 NR 

9.19E-01 9.88E-01 

5.61E+01 2.85E+00 

8.77E-03 NR 

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. 
3The values for Cf252 and Cm248 are different from the values reported in Attachment A in 
Appendix B-1 because these incorporate the corrections received from SNLINM for these 
isotopes (see Appendix Dl after Appendix 8-1 was finalized. 

*This table is an update of Table 3·4, of TWBIR Revision 2, pages 3-30 through 3-36 IDOE. 1995c) 
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Table 3-1. WIPP DISPOSAL RADIONUCLIDE INVENTORY FOR THE CCA 
(continued I 

Nuclide CH-TRU Waste RH-TRU Waste CH-TRU Waste RH-TRU Waste 
1Ci/m3) 1Ci/m3

) (Total Curies1
) !Total Curies1

) 

Np239 1.93E-04 3.23E-08 3.26E+01 2.28E-04 

Np240m 8.91E-12 3.12E-15 1.50E-06 2.21 E-11 

Pa231 2.67E-06 2.70E-07 4.51 E-01 1.91 E-03 

Pa233 3.33E-04 4.02E-04 5.61E+01 2.85E+00 

Pa234 3.05E-07 1.92E-06 5.14E-02 1.36E-02 

Pa234m 2.35E-04 1.48E-03 3.96E+01 1.05E+01 

Pb209 1.71E-05 1.66E-05 2.88E+00 1.17E-01 

Pb210 1.52E-05 1.01 E-09 2.55E+00 7.16E-06 

Pb211 3.61 E-06 1.07E-07 6.09E-01 7.58E-04 

Pb212 1.61 E-04 1.04E-05 2.71 E+01 7.36E-02 

Pb214 6.91E-05 5.05E-09 1.16E+01 3.58E-05 

Pd107 4.40E-10 2.45E-09 7.41E-05 1.73E-05 

Pm147 4.67E-05 .1.52E-03 7.87E+00 1.07E+01 

Po210 1.52E-05 1.01 E-09 2.55E+00 7.16E-06 

Po211 1.01 E-08 3.00E-10 1.71 E-03 2.12E-06 

Po212 1.03E-04 6.66E-06 1.73E+01 4.72E-02 

Po213 1.67E-05 1.62E-05 2.82E+00 1.15E-01 

Po214 6.91 E-05 5.05E-09 1.16E+01 3.57E-05 

Po215 3.61 E-06 1.07E-07 6.09E-01 7.58E-04 

Po216 1.61 E-04 1.04E-05 2.71E+01 7.36E-02 

NR = Not reported by sites. 
1 Decayed to December 1995. 
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. 
3The values for Cf252 and Cm248 are different from the values reported in Attachment A in 
Appendix B-1 because these incorporate the corrections received from SNL/NM for these 
isotopes (see Appendix D) after Appendix B-1 was finalized. 

*This table is an update of Table 3-4, of TWBIR Revision 2. pages 3·30 through 3·36 CDOE, 1995c) 
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Table 3-1. WIPP DISPOSAL RADIONUCLIDE INVENTORY FOR THE CCA 
(continued) 

Nuclide CH-TRU Waste 
!Ci/m31 

Po218 6.91 E-05 

Pr144 3.67E-07 

Pu236 6.16E-08 

Pu238 1.55E+01 

Pu239 4.66E+OO 

Pu240 1.25E+00 

Pu241 1.37E+01 

Pu242 6.96E-03 

Pu243 1.91E·14 

Pu244 8.92E·12 

Ra223 3.61 E-06 

Ra224 1.61 E-04 

Ra225 1.71 E-05 

Ra226 6.91 E-05 

Ra228 4.43E-06 

Rh106 1.72E-07 

Rn219 3.61 E-06 

Rn220 1.61E-04 

Rn222 6.91 E-05 

Ru106 1 .72E-07 

NR = Not reported by sites. 
'Decayed to December 1995. 

RH· TRU Waste 
1Cilm3

) 

5.05E-09 

7.16E-04 

NR 

2.05E-01 

1.45E+00 

7.1 5E-01 

2.00E+01 

2.11 E-05 

NR 

3.12E-15 

1.07E-07 

1 .04E-05 

1.66E-05 

5.05E-09 

1 .10E-05 

1.54E-03 

1.07E-07 

1.04E-05 

5.05E-09 

1.54E-03 

CH-TRU Waste RH· TRU Waste 
(Total Curies2

) !Total Curies21 

1.16E+01 3.58E-05 

6.18E-02 5.07E+00 

1.04E-02 NR 

2.61E+06 1.45E +03 

7.85E+05 1.03E+04 

2.10E+05 5.07E+03 

2.31E+06 1.42E+05 

1.17E+03 1.50E-01 

3.21E-09 NR 

1.50E-06 2.21 E-11 

6.09E-01 7.58E-04 

2.71E+01 7.36E·02 

2.88E+00 1.17E-01 

1.1 6E+01 3.58E-05 

7.47E-01 7.77E-02 

2.90E-02 1.09E+01 

6.09E-01 7.58E-04 

2.71E+01 7.36E·02 

1.16E+01 3.58E-05 

2.90E-02 1.09E+01 

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. 
3The values for Cf252 ana Cm248 are different from the values reported in Attachment A in 
Appendix 8-1 because these incorporate the corrections received from SNL/NM for these 
isotopes (see Appendix D) after Appendix 8-1 was finalized. 

*This table is an update of Table 3~4. of TWBIR Revision 2, pages 3-30 through 3-36 (DOE, 1995c) 
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Table 3-1. WIPP DISPOSAL RADIONUCLIDE INVENTORY FOR THE CCA 
(continued) 

Nuclide CH-TRU Waste 
!Ci/m31 

Sb125 7.17E-07 

Sb126 8.02E-1 0 

Sb126m 5.73E-09 

Se79 2.58E-09 

Sm151 8.72E-06 

Sn119m 2.46E-11 

Sn121m 1.58E-07 

Sn126 5.73E-09 

Sr90 4.07E-02 

Ta182 NR 

Tc99 1.49E-04 

Te125m 1.75E-07 

Te127 7.72E-13 

Te127m 7.88E-13 

Th227 3.56E-06 

"Th228 1.61 E-04 

Th229 1. 71 E-05 

Th230 4.78E-07 

Th231 7.59E-05 

Th232 5.42E-06 

NR = Not reported by sites. 
'Decayed to December 1995. 

RH-TRU Waste 
(Ci/m3

) 

2.67E-04 

4.46E-09 

3.18E-08 

1.44E-08 

5.05E-05 

1.35E-10 

9.45E-07 

3.18E-08 

2.95E+01 

5.95E-12 

8.26E-07 

6.57E-05 

2.41E-13 

2.47E-13 

1.06E-07 

1.04E-05 

1.66E-05 

1.07E-06 

6.53E-04 

1.31 E-05 

CH-TRU Waste RH-TRU Waste 
!Total Curies2

) !Total Curies2
) 

1.21 E-01 1.89E+00 

1.35E-04 3.16E-05 

9.65E-04 2.25E-04 

4.35E-04 1.02E-04 

1.47E+00 3.57E-01 

4.14E-06 9.59E-07 

2.66E-02 6.69E-03 

9.65E-04 2.25E-04 

6.85E+03 2.09E+05 

NR 4.21 E-08 

2.52E+01 5.85E-03 

2.95E-02 4.65E-01 

1.30E-07 1.71E-09 

1.33E-07 1.75E-09 

6.01 E-01 7.47E-04 

2.71 E+01 7.36E-02 

2.88E+00 1.17E-01 

8.06E-02 7.56E-03 

1.28E+01 4.63E+OO 

9.13E-01 9.25E-02 

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. 
3The values for Cf252 and Cm248 are different from the values reported in Attachment A in 
Appendix B-1 because these incorporate the corrections received from SNL/NM for these 
isotopes (see Appendix D) after Appendix B-1 was finalized. 

*This table is an update of Table 3-4, of TWBIR Revision 2, pages 3-30 through 3-36 (DOE. 1995c) 
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Table 3-1. WIPP DISPOSAL RADIONUCLIDE INVENTORY FOR THE CCA 
I continued) 

Nuclide CH-TRU Waste 
{Ci/m3l 

1h234 2.35E-04 

11207 3.61 E-06 

11208 5.77E-o5 

11209 3.69E-07 

U232 1.53E-04 

U233 1.06E-02 

U234 2.76E-03 

U235 7.59E-05 

U236 1.98E-06 

U237 3.36E-04 

U238 2.35E-04 

U240 8.91E-12 

Y90 4.07E-02 

Zr93 3.34E-o8 

Zr95 6.80E-15 

TOTALS 3.81E+01 

NR = Not reported by sites. 
'Decayed to December 1995. 

RH-TRU Waste 
(Ci/m3 l 

1.48E-03 

1.07E-07 

3.74E-o6 

3.58E-07 

NR 

2.23E-02 

6.03E-03 

6.53E-04 

1.37E-05 

4.91E-04 

1.48E-03 

3.12E-15 

2.95E+01 

1.86E-07 

4.27E-05 

1.43E+02 

CH-TRU Waste RH-TRU Waste 
(Total Curies2 l (Total Curies2l 

3.96E+01 1.05E+01 

6.07E-01 7.56E-04 

9.73E+00 2.65E-o2 

6.22E-02 2.53E-03 

2.58E+01 NR 

1.79E+03 1.58E+02 

4.65E+02 4.27E+01 

1.28E+01 4.63E+00 

3.33E-01 9.68E-02 

5.66E+01 3.48E+00 

3.96E+01 1.05E+01 

1.50E-06 2.21 E-11 

6.85E+03 2.09E+05 

5.63E-03 1.32E-o3 

1.15E-o9 3.02E-01 

6.42E+06 1.02E+06 

21otal curies estimated by assuming a volume of 168,500 cubic meters for CH-1RU waste and 
7.080 cubic meters for RH-TRU waste. 
'The values for Cf252 and Cm248 are different from the values reported in Attachment A in 
Appendix B-1 because these incorporate the corrections received from SNL/NM for these 
isotopes (see Appendix D) after Appendix B-1 was finalized. 

*This ta~e is an update of Table 3·4, of TWB\R Revision 2. pages 3-30through 3-36 (DOE, 199Sc) 
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238 for the CH-TRU waste in the repository. This is primarily due to the exclusion of the SRS 
off-site waste from any future extrapolations. Since this off-site waste has a high concentration -
of Pu-238, excluding it from the extrapolations decreases the amount of Pu-238 in the projected 
portion of the inventory. It should be noted that this off-site waste is included in the stored waste 
portion of the disposal radionuclide inventory. The decrease in the Pu-238 also causes a 
decrease in the total estimated curies for CH-TRU waste in the repository. 

Based on the data corrections from Hanford Site to the Cm-244 and Cm-245 inventories, the 
estimated concentration of Cm-244 has increased, while that of Cm-245 has decreased. 
Similarly, based on the correction to the reported value of Cf-252 from the Hanford Site, the 
revised concentration of Cf-252 has decreased significantly from the values estimated in Revision 
2 of the TWBIR. The effect of decaying the activity from the RFETS residues has resulted in a 
minor decrease in the estimated concentration of Pu-241. Since Pu-241 decays to Am-241, the 
decrease in the Pu-241 concentration is also accompanied by a corresponding increase in the 
concentration of Am-241. 

The major change for the RH-TRU waste from TWBIR Revision 2 is the decrease in the 
estimated concentration of U-235 and an increase in the concentration of U-238. Both are a 
result of the preliminary sludge sampling data from ORNL mentioned earlier. 

3.2.2 Activity Calculations for Waste Streams 

As documented in the SNUNM memoranda in Appendices A-2 and A-3, data on radionuclide 
activity on a waste stream basis was requested for 21 radionuclides. However, the request was 
subsequently limited to seven radionuclides by SNUNM WIPP PA staff (Am-241, Cm-244, Pu-
238, Pu-239, Pu-240, Pu-241, and U-234). Appendix B-2 presents the results provided to 
SNUNM by DOEICAO in response to this data request. 

Since many sites did not have the ability to provide radionuclide data on a detailed waste stream 
basis for every waste stream in TWBIR Revision 2, the radionuclide activities for many individual 
waste streams (especially for projected waste) were not reported by the sites for TWBIR Revision 
2: Therefore, the radionuclide activity data for the WIPP disposal inventory cannot be directly 
obtained on a waste stream basis by running queries on the TWBIR Revision 2 database. Due 
to the unavailability of detailed radionuclide data on a waste stream basis for many waste 
streams, the WIPP disposal radionuclide inventory presented in all revisions of the TWBIR has 
always been developed on the basis of the site-level radionuclide inventories reported by the 
sites in the IDB. 

For the sake of consistency with the revised WIPP disposal radionuclide inventory in Attachment 
A of Appendix B-1 (which is also based on the site-level lOB data), assumptions were required 
in order to estimate the waste stream radionuclide activities presented in Appendix B-2. These 
assumptions can be found in Appendix B-2 and are not reproduced here. Thus, it should be 
noted that the data in Appendix B-2 are derived on the basis of assumptions and not directly 
obtainable from the TWBIR Revision 2 database. Because of the unavailability of the 
radio nuclide data on a waste stream basis, some of the waste streams from small sites are not 
included in the activity table in Appendix B-2. Efforts are currently underway to ensure that the 
sites will be able to provide radionuclide data on a waste stream basis for most waste streams 
in future updates of the TWBIR so that radionuclide activity data for the WlPP disposal inventory 
can be directly obtained from the TWBIR database. 
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SNUNM and DOE/CAD requested supplemental information on several constituents in TRU 
waste (see Appendix A-1) that were not able to be estimated based on the information reported 
by the TRU waste sites in Revision 2 of the TWBIR (DOE, 1995c). The information requested 
can be divided into three general categories which were requested on solidified waste forms 
destined for disposal in WIPP: 

• Complexing Agents 
• Nitrate, Sulfate, and Phosphate 
• Cement 

The TWBIR team worked with those major sites that generate/store most of the solidified waste 
forms: Los Alamos National Laboratory (LANL), RFETSIINEL. and ORNL. A summary of the 
results of these supplemental information requests is provided in Section 3.3.1, 3.3.2 and 3.3.3 
and the memoranda reporting the data are located in Appendices B-3 through B-7. The detailed 
methodology for calculating the estimates of these physical/chemical constituents are provided 
in each memorandum in these Appendices. 

3.3.1 Estimate of Complexing Agents in Transuranic Solidified Waste Forms Scheduled 
for Disposal in WIPP 

The information on complexing agents in the waste was provided in a series of three memoranda 
to DOEICAO. The initial memorandum, entitled "Preliminary Estimate of Complexing Agents in 
TRU Waste Forms Scheduled for Disposal in WIPP," provided in Appendix B-3, represents the 
earliest estimate of complexing agents in the TRU Waste. The Appendix B-3 memorandum was 
superseded by the second estimate, entitled "Current Estimate of Complexing Agents in 
Transuranic Solidified Waste Forms Scheduled for Disposal in WIPP," provided in Appendix 84. 
After the Appendix 84 memorandum was issued, preliminary information from the January 1996 
data submittal from INEL was received. The data submittal indicated that over 90% of the stored 
waste at INEL would be vitrified, a process that should destroy complexing agents in TRU waste. 
Based on the preliminary data from INEL. the estimated amount of complexing agents due to 
RFETS waste stored at INEL could be reduced from that reported in Appendix 8-4. A synopsis 
of the INEL information is reported in the third memorandum that estimates complexing agents 
in the waste, entitled "Revision of Current Estimate of Complexing Agents in Transuranic 
Solidified Waste Forms Scheduled for Disposal in WIPP," provided in Appendix B-5. 

Table 3-2 provides a summary of the anticipated mass (in kilograms) of complexing agents in 
TRU waste reported by RFETS/INEL, LANL, and Hanford. The estimates in Table 3-2 include 
the anticipated reduction in mass of complexing agents reported from RFETSIINEL based on the 
preliminary data for proposed vitrification of waste at INEL (Appendix B-5). In addition to the 
mass of complexing agents reported in Table 3-2, ORNL has provided an estimate of total 
organic carbon (TOC) in their RH-TRU sludges (Table 3-3). ORNL does not have any analytical 
data to quantitatively estimate which organic chemicals are responsible for the TOC content of 
the sludges. However, ORNL has provided a list of chemicals, summarized in Table 3-3, that 
could contribute to the TOC value reported (see Table 1 in Appendix B-4). It is estimated that 
most of the TOC in the tanks is not associated with complexing agents, but that has not been 
verified at this time. As a conservatism, PA calculations can assume that any complexing agents 
listed in Table 3-3 could form the bulk of the TOC in the ORNL RH-TRU tanks. 
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Table 3·2. Estimates of Complexing Agents in Transuranic Waste 
from RFETS, INEL, LANL, and Hanford* 

Compound Low Estimate Recommended High Estimate 
(kg) Estimate (kg) (kg) 

Ascorbic Acid 18 30 34 

Acetic Acid 27 44 50 

Sodium Acetate 141 282 333 

Citric Acid 1110 1120 1130 

Sodium Citrate 51 102 120 

Oxalic Acid 13700 13700 13700 

EDTA 3 6 7 

a-Hydroxyquinoline 6 12 14 

Tributyl Phosphate 102 111 115 

1,1 0 Phenanthroline 0.03 0.06 0.07 

Dihexyl-n,n-diethyl 9 18 22 
carbamoylmethyl 
phosphonate 

Refer to Appendices B-4 and B-5 for methodology of calculated estimates. 
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Table 3-3. Estimate of Total Organic Carbon (TOC) in ORNL Transuranic Sludge Tanks and 
Possible Complexing Agents that can Contribute to TOC. 

Total Organic Carbon in ORNL Transuranic Sludge= 3691 kg 

Possible Complexing Agents and Other Organic Compounds• in ORNL RH-TRU Sludges: 

Acetic Acid 
Acetone 
Adogen-364-HP ( -triluarylamine) 
Carbon tetrachloride 
Deodorized mineral spirits (Amsco) 
2,5-di-tert-butylhydroquinone (DBHQ) 
Diethylbenzene (DEB) 
Diethylenetriaminepentaacetic acid (DPTA) 
Di (2-ethylhexyl) phosphoric acid (HDEHP) 
Di-isopropylbenzene (DIPS) 
Ethanol 
Ether 
Ethylenediaminetetraacetic acid (EDTA) 
2-ethyl-1-hexanol 
a-hydroxyisobutyric acid 
Isopropanol 
Methanol 
n-dodecane 
n-paraffin (NPH) 
Oxalic Acid 
Thenoyltrifluoroacetone (TT A) 
Tributylphosphate (TBP) 
Trichloroethylene (TCE) 
Xylene 

•Adapted from Table 1 in Appendix B-4. 
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3.3.2 Estimate of Nitrate, Sulfate, and Phosphate Content in Transuranic Solidified 
Wastes for Disposal in WIPP 

Estimates of nitrate and sulfate in solidified TRU final waste forms were provided in the 
memorandum entitled "Preliminary Estimate for SNUNM Performance Assessment Calculations 
of Nitrate, Sulfate. and Phosphate in Transuranic Solidified Wastes Destined for Disposal in 
WIPP," provided in Appendix B-6. In that memorandum, it is estimated that densities for the 
overall disposal inventory are as follows: 9.2 kilograms/cubic meter for nitrate and 3.6 
kilograms/cubic meter for sulfate. No estimate of phosphate was reported due to lack of 
sufficient information. 

3.3.3 Estimate of Cement in TRU Solidified Waste Forms for Disposal in WIPP 

An estimate of cement (portland-based) in solidified TRU final waste forms was calculated in the 
memorandum entitled "Estimate of Cement Content in TRU Solidified Waste Forms Scheduled 
for Disposal in WIPP," provided in Appendix B-7. The estimated density of cement over the 
entire disposal inventory is 48 .. 6 kilogram/cubic meter. This estimate includes both CH-TRU and 
RH-TRU final waste forms. The portland cement reported is both reacted and unreacted cement 
in the waste. There are no data available to estimate the percentage of reacted versus 
unreacted cement in the waste. 
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40 CFR Part 191, Protection of Environment EPA: Environmental Radiation Protection 
Standards for Management and Disposal of Spent Nuclear Fuel, High-Level and 
Transuranic Radioactive Wastes - The EPA's environmental standards for the storage 
(Subpart A) and disposal (Subpart B) of spent nuclear fuel, and high-level and TRU radioactive 
wastes. This is the primary post-closure standard that applies to WIPP. 

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

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

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

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 less than 200 mrem per hour. 

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. 

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

Disposal- Emplacement of waste in a manner that assures isolation from the biosphere 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 WIPP emplacement to be used for PA 
calculations is the "disposal inventory." The LWA defines the total amount ofTRU waste allowed 
in the WIPP 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 
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Mexico. 1981 ). Therefore by difference. the CH-TRU inventory is limited to 5,950,000 cubic feet 
(approximately 168,500 cubic meters). 

Final Waste Form- Consists of a series of WMCs that for PA purposes have similar physical 
and chemical properties. 

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

Land Withdrawal Act- The 1992 legislation passed by the U.S. Congress withdrawing the 
surface land and underlying minerals at the WIPP site from public use, transferring the property 
from the DOl to the DOE, and enabling the start of the WIPP Test Phase. The LWA sets 
prerequisites to be met before the start of the Test Phase, such as the repromulgation by EPA 
of 40 CFR 191 and the concurrence of EPA with the Test Phase Plan (Public Law, 1992b). 

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). 

Newly Generated Wastes- See Projected Inventory. 

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

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 nucleus 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 
equal to or exceeding 200 mrem per hour. 
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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 governs the management of solid waste. (Note: 40 CFR Parts 260-272 are the 
regulations for complying with RCRA with respect to hazardous waste and hazardous waste 
treatment, storage, and disposal facilities.) 

Scaling - The process for adjusting the anticipated inventory to equal the maximum authorized 
disposal inventory of the WIPP repository for the purposes of WIPP perfonnance assessment 
modeling. 

Stored Inventory - That part of the TRU waste inventory currently in retrievable storage as of 
the time of the last data call for inventory infonnation. Retrievably stored waste includes waste 
stored in buildings or in benns 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" fonn or "final waste 
fonn." 

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 fonn" 
(The proposed revision to the Order [DOE Order 5820.2A Major Issues for Revision, May 6, 
1992] contemplates removing this clause); (ii) allows head of field elements to detennine 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 can be superseded only by another assay. 
(b) For purposes of setting standards for management and disposal, 40 CFR 191.02{i) adds 
"except for: {i) high-level wastes; (ii) wastes that the DOE has detennined, with the concurrence 
ofthe EPA Administrator, do not need the degree of isolation required by this part; or (iii) wastes 
that the Nuclear Regulatory Commission has approved for disposal on a case-by-case basis in 
accordance with 10 CFR 61." (2) Waste materials contaminated with U-233 {and its daughter 
products), with certain isotopes of plutonium, or with other nuclides with atomic numbers greater 
than 92. In order to be classified as TRU waste, the long-lived alpha activity from subject 
isotopes must exceed 1 00 nanocuries per gram of waste material independent of the level of 
beta-gamma activity. These wastes are produced primarily from reprocessing spent fuel and 
from the use of plutonium in the fabrication of nuclear weapons. (3) Wastes that are 
contaminated with radioactive elements heavier than uranium, thus the name trans-( or beyond) 
uranic. 
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Waste Acceptance Criteria (WAC) - The criteria used to determine if waste packages are 
acceptable. For the purposes of this document, WAC refers to WIPP WAC. 

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

TRU Waste Sites- The 8 major DOE facilities and several smaller sites throughout the U.S. that 
generate and store TRU waste. 

Waste Isolation Pilot Plant (WIPP}- (1) The project authorized under Section 213 of the DOE 
National Security and Military Applications of Nuclear Energy Authorization Act of 1980 (Public 
Law, 1979) 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 to demonstrate a practical, long-term solution to 
a complex problem: the safe disposal in deep geologic repositories of TRU waste resulting from 
DOE activities. 

Waste Material Parameter -· A waste material that occurs in TRU waste that is an input 
parameter into one (or more) current PA model(s) 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" is 5400 
(DOE, 1995a). 

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 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 WIPP repository. The waste stream profile is presented 
in tabular format and is intended to provide a summary of the important information about a 
particular waste stream. 

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

from: 

subject : 

A\ 

Sandia Nationai Laboratories 

"'ovember 6. 1995 

\tanaUd ana ~ bv Salldla CotDCII'aiOII 
-' ~ Manu1 ~rnou,. 

\lbuquctQac. New MesJCO ¥J7185·132J 

R. L. Bisnmg, DOEICAO. WOIC 3. MS-560 ----/.. // ~ 
....£/ c: / ~ 
2.\~~- -~~...<.-V.c. :sanchez. 0~ 6342 . .:vl$-1328 !505)848-0685 

------
CHand RH·TRU Waste Parameters Potentially Important in WIPP PA 

Requested PA Data From TWBIR 

Below you will find an updated list oi waste material parameters that have been 
identiried as being potentially important to the perionnance analysis of the WIPP 
repository. It is requested that these parameters be be supplied in Rev. 2 of the 
Tr:msuranic Waste Baseline Inventory Repon ('fWBIR). Itemized below you will 
find the two categories oi requested waste parameter data. 

1 l :"'on-radioaclive Materials 
The non~rad.ioactive materials are those which intluence gas g.ener:1tion poten­
tial and those that are nee<ied for mechanical models which predict waste con­
solidation and shear strength propemes. The list of the non-radioactive materi­
als is shown in Table L 

2) Radionudide 
At this time there are no new requests for additional radionuclide inventory 
data beyond those previOusly reponed in Rev. l of the WTWBIR. If there are 
signiticant inventory increases in radionuclides due to special circumstaru:cs 
(such as inclusion of residues to the TRU inventory). sufficient footnote expla­
nations should be suppiied. 

ExceJ'UOna.l Serv1ce tn the N::monal lntc~st 

Al-l 



Table 1. Justification of TWBIR Nonradioactive Waste Parameters. 

.-) 

Waste :I Input V anaole In Input V anable tn ! Input Variable in 
?Jtllllleter Current PA Modets PA Models Posstble 

II 
Under Future 

Gas :vlecnamcal Deveio~ment PA Models 
Genern.tion Charactenstics 

Iron-Based :I X :{ X X I 
:vletals and il ~I 

.-\llovs 

" .-\luminum· il 
;{ X I 

',i Based Metals ! " 

" and Allovs I a I II I 

0ther Metals ll X , :I 

11 

Other 
II 

X ? 

Ino~anics 

Cellulosics 1\ X X X X i 

II Plastics 1\ y, (b) X X (d) X 1. 

,I R bb u ers !) " (b) Xi l e X 

I 
II I I 

I i 
Solidified X X I X I ."I I ,I !no~anics I 

i! 
it 

I I I I 
!\ 

Solidified I X I X X I 

Organics 
I 

' 

I 
' il I 

'I \1atrix I ! 

:i I 

I I 
I 

II 
Soils (c) 

I 
X ? ? I 

\ (a) Future model far PA docs not include aluminum. 
I (b) Only one-half of material is assumed to generate gas. 

(c) May impact colloids. 
(d) As is. 

I (e) Percentage of material to generate gas is unlcnown at the present time. 

® 

Al-2 



Ill Special Request Non-PA Items 

.-\lso wanted at this ume is additional infonn:mon ror 'e\'eral waste matenal 
characrensucs. Although these cnaractensucs have not been idenutied as waste 
marenai parameters to be usea for WIPP PA. they are neeaed for non-PA scopmg 
calculauons to assess their inriuence on PA. Since these 11ems are not currently PA 
parameters. inventory estimates or these characrensucs as 'addiuonal informauon' 
m the 1WBIR or supplied outstcie or the 1WBIR vta wnuen correspondence. 
Below you w111 find :m itemized list of these special request 11ems. 

I) :-;on-radioactive Materials 
Additional iniormauon IS neecied on lhe rive waste material characteristics (see 
Table 2): 1) vitrified wastes. 2) nittares CNOj), 3) sulfates CSO}"), ~) phos­
phorus. and 5) cement. Of these waste par:unerers. the last lour are needed for 
the gas generation moaeling. The mtr:ues and the sulfates are involved in the 
denltnficauon and sulfate reducuon processes which breakup the cellulosics. 
while the phosphorus >S a nutnent tor biodecay of cellulosics. The estimate ol 
the mass quanuties oi cement m the waste inventory should include both the 
cement that is contained in the waste as cement itself (due to D&D activities. 
etc •• l and the cement found in various sludges. Cement consumes CO, due to 
its content of Ca (OH ),. The esumares ior this non-radioacuve waste consti­
tuent need only be "best esumates" at this present time so that non-PA seeping 
calculations can be made to determine their importance on overall repository 
pertormance. 1 Do not generate upper-bound estimates that are overly conserva­
tive.) 

2) Residues 
"Best estimates" are needed for residues. in addition to those already identified 
at the Rocky Rats Plant (RFP\. that have the possibility of being changed 
from a resource category m a TR U waste category. 

3) Org1111ic Lig1111ds (Chelatin~ Agents\ 
"Best estimates". from currently available information. ·are needed for major 
warer-soluble organic ligands which are under consideration for the actinide 
souree term (see Table 3\. If it is not possible to obtain data from major 
waste generating sires then supply guidance on how a first-order estimate may 
be made (from existing information such as process knowledge eu: .. ) so that 
non-PA scoping calculations can be pertonned to identify if the presence of 
these ligands would have any significant impacts. (Do not generate estimateS 
that are overly conservative. 1 Requested data is for final form "process-level" 
quantities used in production only for the key sires. If information on the 
"process-level" values does not exist at the key sires. then "laboratory-scale" 
values should be used in the requested assessment of the inventory. Should it 
be determined that more deta>ied information on organic ligands will be 
needed, you will be given a specuic written request at a future time. This 
effort should be performed in parallel with the TWBIR. Technical data should 
be supplied in memorandum ionn by the end of February 1996 with support· 
ing documentation by the end of March 1996. 
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Table 2. Justification nf Special Request Non-PA 
_'ion-Radioactive Waste Materials. Ia) 

'· :1 

I 
Waste 

Parameter 
·I Inout VanaDle in Input Variable in Input V anable tn 1\ 

il 
Current PA Models PA Models Poss1ille 

il Under Fuwre 

II 
Gas Mechanical Development PA Models ![ Generauon Charactenstics 

II .X 0 0 ~J Vitrified !b) 

Nittates (NO,\ II :< (cl X 0 il 
\I 

I 

:< (c) X 0 I :I 
' Sulfates rso,) 

PhosohOrus II :< (C\ X 0 

II X X 0 
' 

i Cement (d) 

I 
' (a) Information on these additional waste materials are needed for non-PA scoping calculations 1 

for assessment of their importance. These waste char.~eteristics can be reponed at the i 
1 "best esumate" level. ! 
: (b) New waste parameter conesponaing to treatment. identified by some of the sites. to be 

anticipated in the future. 
· (cJ Input vanable is oi concern when predicting the r:ltes of microbial action and is used in 

c~rrently existing reaction path moaeJ. which will not become a baseline PA model. 
1 (d) Any concrete or cement (includin~ dry penland cement) that contains calcium ox1dc. 
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Table 3. 

Llcana 1bl 

l) Total 
Campiexants 

.J ustitication of Special Request For Info 
On Or~anic Complexin~ Agents. Ia) 

Discussion ic) 

The most vaiuable inionn.ation at this time is a "best estimate'' of the i\ 
lotal amount of water soluble complexing agents (ligands) in the 11 

TRU waste m:unx. 1 

i 

,
'1 c) Citrnte Preliminary mformauon indic:ues th:u citr.lte I Citric acid) may be the I 

lar~est use<i ligana at TRU waste generating sites. Hence. inventory i 
~----------------~~q~u=an==u~·u~e=s~ar~e~v~e~rv~im~co~na==n~t·------------------------------~i 

I 
I 

3) Lactate 

4) Oxalate 

i 
TI1is is an imponant ligand that ts r.:-oouced by bacteria as pan oi its j 
own meubolism. \Vhat is requestea here is a "best estimate" of the j 
quanmy oi lactate that actually ex1sts in the TRU waste matrix (not I 
just an initial amount suppiied as pan oi a waste stream). However. I 
if this iniormotion cannot be developed. then supply informauo" on j' 

the Initial amount. 

I 
This is an imconant ligand that is produced by bactena as pan of its ! 
own metabolism. What is requested here is a "best estimate" of the I 
quanmy oi oxalate that actually exists in the TRU waste matrix I not i 
just an mitial amount supplied as pan of a waste stream). However. i 

, if this information cannot be developed. then supply information on i 
' the initial amount. I 
:~, ------------------~~~~~==~~----------------------------------------"1 
•I i 

5) EDTA 

i 

This ligand lethylenediaminetetraacetic ac1d ) is also of major impor- i 
tance ciue · " its common use as a cieaning solvenL l 

i!=======~======================::i 
il (a) 

I 
I (b) 

I (c) 

I 

Information on these additional waste materials are needed for non-PA seeping calculations I 
for assessment of their importance. The presence of these complexing agents are important 1 

for the actinide source term. w1th respect to increasing the solubility of radionuclides. I 
These items are ranked in the order of their importance in the actinide source term. 
Also supply any available informauon that TRU was·' generation sites may have on the 

degradation or decay rntes of ligands in current (an" expected) waste maaixes if possible. 
In cases where no informauon is available. supply guidance on estimating first-order 
quanuties. 

LCS:674l:lcs/(95-2082) 

Copy to: ® 
P.E. Drez [Drez Environmental Assocmtesi 
D. Bretzke [Science Applications lnremauonoi Corporation! 
S. Chakrabom [Science Appiicauons lntemauonal Corporation/ 
~S-1320. C.F. Novak [Dept. 6119) 
~S-1328. H. Jaw [Dept. 67411 
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:>IS-1328. M.S. Tic:rney !Dept. 6741] 
.VIS-1328. D.R. Anderson !Dept. 67491 
\IS-1328. M.E. Fewell [DcpL 6749] 
O.IS-1328. J.D. Schre•ber (Deot. o7491 
\15-1328. P. Vaughn !Deot. 67491 
\iS-1341. L.H. Brush I Dept. 6 7481 
:'>IS-1341. B.M. Butcher [Dept. 6748) 
\15-1341. A.C. Peterson (Dept. 674Rl 
\15-1341. LJ. Storz [DepL 6748) 
\iS-1341. A. Reiser (DepL 67471 
\15-1341. R.F. Weiner (Dept. 67471 
\15-1495. P.E. Sanchez !Dept. 67001 
\iS-1328. Day File (Dept. 67411 
MS-1328. L.C. Sanchez (DepL 6741] 
File- SWCF-A WBS 1.1.6.2: PA: PBWAC- W1PP ACTIV1TY 

® 

Al.-6 



APPENDIX A-2 



Sandia National Laboratories 

date : January 11. 1996 

(- / to.: ~-bolti [Sciencea;pp · "tions Intema•jonal Q)IpOration] 

~' liS 
from: L. . Sanchez, Org 674 ·-'1328,'-?H-(505)848-0685, Fax-848-0705 

subject : Information Needed from TWBIR (Rev. :UAddendum) 

I have read Paul D='s memo [Ref. DEA-l] about 1he Rev. 2 of 1he TWBIR. {Ref. BIR-1]. 
When updalccl values - available, please send me a memo wilb 1he WlPP·scale values 
(CH &t RH waste material paramelerS - Tables 3-2 &t 3·3 llld CH &t RH clisposal ndionu­
ctide inventory clala - Table 3-4 ). [Note - because tbe ulidpated volume of RB waste 
is mach greater tbu the WIPP dispmal vm-. the proper 'l'lllaa. tbat should be 
used to determille the a--.ge waste material parameters' should be a ""tttmcated 
volume", Le.., the tnmcated volume is equal to tbe ezist!ng stond waste plus oaly the 
.,... ry amODDt of projeded waste n-ry to reach the WIPP dlsp«a' volume 
limit.] When Mgenezaling Table 3-4, please add exaa colUDIJJS which also display lbe 
"total curio:'" CiD.Iddition 10 lbe clala displayiDg the curie voh1m~c densities) for bolb .9!- .s: rs-.-.... -
& RH ndionuctides. 1be volumes 10 be used for lbese convcmoas -= I) 6,2lMo66 cu.ft. ----,--- ·" 
~· cu.m. for CH-TRU waste and 2) 0.25£-+06 cu.ft. = 7,0SO. cu.m. [lbe unit '"~ t-/:-~.-= 

_.....---conversions for volume were done wilb the factor 1.0 cu.ft. = 2.8325-02 cu.m. taken from 
167JC"C4'. Ref. SNL-1] • 

... f,C .::.o5 /·'- A second request. which should be documented in a separate memo, is thai CH &t RH 
activity loadi!lg tables be gene:zated on a per-waste Slrealll basis. _The. format for lbe clala 
should loolc 8$ close 10 thai shown in Table I below. It is also needed lbat lbe informa­
tion be made iD10 an ASCII file and placed on a 3.5" cliskeae (IBM formaned). Tbere -
11u= wrsiOIIs of Ibis table lbat are needed: 1) values cmraponding 10 stored wasa only, 
2) values wuespondiDg 10 projected waste only, and 3) values couesponding 10 WIPP 
disposal volume [Note -remember to use the 1N1ICII1ed volumes for the RH wasa]. 

REFERENCES 
[DEA-l] 

Memo from: P. D= CD= Environmental Associares, DEA) 10: LC. Sanchez (Sandia 
National LaboraiOries), subjecc "BIR Error", dated; January 7, 1996. 

[BIR-1] 
DOE (U.S. Department of Energy); Transuranic Waste Baseline lDventory Report; 
DOEICA0-95-1121; Revision Z; printed December 1995. 

[SNL-1] 
Sandia WIPP Project. 1992. Preliminary Performtmt:e AssUS7MIIt for rile Wozne IsoiDtitm 
Pilot Plont, December 1992. Vobune 3: Model PIZI't11MUrs (SAND92-07001J), section: 
Convemon Tables For SllUIIi Common English Ulliu, Table 5, pg. Conversion Tables - 4. 
SAND92-070013. Albuquerque, NM: Sandia National Laboratories. 
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Table 1. Radionuclide Activicy Loadi~ Table 
(to be used for human intrusion culations) 

TRU Site Wute Volume or 
Type m scream m WuteStream 

CH v.NL U.-?001 xxxx.x 
CH U.NL U.-?002 xxxx.x 
CH v.NL U.-?003 xxxx.x 
CH v.NL U.-?004 xxxx.x 
CH v.NL U.-?00$ xxxx.x 
CH v.NL U.-?006 xxxx.x 
CH u.NL .1. .1. 
CH v.NL -- !;XXXXX.X 

CH RFETS RF-?001 xxxx.x 
CH RFETS .1.. .1. 
CH RFETS - !;XXXXX.X 

CH .1. .1. .1. 

CH TOial - !;XXXXX.X 

RH v.NL U.-?001 xxxx.x 
RH v.NL U.-?002 xxxx.x 
RH v.NL U.-?003 xxxx.x 
RH u.NL U.-?004 xxxx.x 
RH v.NL U.-?00$ xxxx.x 
RH v.NL U.-?006 xxxx.x 
RH v.NL .1. .1. 
RH v.NL - !;XXXXX.X 

RH RFETS RF-?001 xxxx.x 
RH RFETS .1. .1. 
RH RFETS - l:XJXXIX 

RH .1. .1. .1. 

RB Total - !;XXXXX.X 

LCS:6741:lcs/(~2096) 

Copy to: 
MS-1328, H. Jaw [Dept. 6741] 
MS-1328, R.P. Andcnon [Dept. 6749] 
MS-1328, Day File [Dept. 6741] 
MS-1328, L.C. Sancbcz [Dept. 6741] 

Curie LoadiDg 

[ c:~] [curiu) 

XXXE-KK XXXE+KK 
XXXE-KK XXXE+KK 
XXXE-KK XXXE+KK 
XXXE-KK XXXE+KK 
XXXE-KK XXXE+KK 
XXXE-KK XXXE+KK 

.1. .1. 
- !;x.xxE+KK 

XXXE-KK XXXE+KK 
".I. .1. 
- !;XXXF+KK 

.1. .1. 

- !; X :t :t ~<+KK 

XXXE·KK XXXE+KK 
XXXE·KK XXXE+KK 
XXXE-KK XXXE+KK 
XXXE-KK XXXE+KK 
XXXE-KK XXXE+KK 
XXXE-KK XXXE+KK 

.1. .1. 
- !;XXXE+KK 

XXXE-KK XXXE+KK 
.1. .1. 
- !;XXXE+KK 

.l. .1. 

- !; X :t :t "<+KK 

File- SWCF-A WBS 1.1.6.2;PA;PBWAC- WlPP ACTIVITY 
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date: 
to : 

from: 

subject: 

Sandia National Laboratories 

January 30, 1996 

~c. r-S. ~rti [Science~ppl' tions International Corporation] 

L. C. Sanchez. Org 67 S-~·(505)848-0685, Fax-848-0705 

Information Needed from TWBIR (Rev. 2/Addenclum) 

With regards to the two requesiS previously made {Ref. LCS-1 ), the fim is DO lODger 
needed 111111 an update is needed for the second. 

Sillce the data in the TWBIR (Ref. BIR-1) for projected waste material parameters 111111 
radiODuclicle illvetttory is based OD data for stored Waste (Ref. SC-I), the fim request for 
data values to be volume avenged using UUDcated volume is not necessary (l.e., it would 
yield the same values). 

For the second request from Ref. LCS-1, it bas been identified !bat Dot all the radicmucJicle 
data ill the TWBIR are iDc:orporated ill the radionuclicle aclivity loadillg tables which are 
used for the buman illausiOD calculations (Refs. SNL-1 & JG-1 ). In••d, an abbrevialed 
list of 21 radiODuclides is all that sbould be used to genera1e the curie loadiDg table {see 
Table 1 of Ref. LCS-1 ). The list of the 21 radionuclides (for both CH 111111 RH) are sbown 
ill Table I below (tbis list is based OD Table I of Appendix of Ref. EPA-1). Also, siDce 
the ptOjected waste data is based OD stored da1a, values generated are needed only for 
WlPP disposal volumes {data separated for stored 111111 projected data would bave yielded 
the sune values). 

REFERENCES 
[BIJI.-1] 

DOE {U.S. Department of Energy); Tnmsmanic Waste B•seline Inventory Report; 
DOEICA0-95-1121; Revision 2; printecll)rcember 1995. 

(EPA·1] 
"Environmental Standards for the Management 111111 Disposal of Spent Nuclear Fuel. High­
Level 111111 Transuranic RadiODIICiive Waste: Fmal Rule," 40CFR191, Federal /leginer, !0, 
38066 (1985). 

(JG-1]Communications "'nh J. Gamer [Piru Assoc~ SNIJDept 6749], date: J811118rY 30. 1996. 

[LCS-1] 
Memo from: L.C. Sancbez (Dept. 6741} to: S. Cbakraboni (Science ApplicatiODs lntema­
tional Cmporalion), subject: "Information Needed from TWBIR {Rev. 2/Adclendmn)", 
dated: January 11, 1996. 

(SC·l]Communications with S. Cbalaaboni (Science Applications International Cmpwation], 
date: January 25. 1996. 
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[SNL-1] 
Sandia WIPP Project. 1992. Preliminary PerformDN:e A.rsu.rmmt for the Wane lsoUuion 
Pilot Pltw, December /992. (SAND92~700), 

Table 1. Radionuclides That Should Be Used 
To Generate Curie Loading 

I 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 

LCS:6741:1csl(96-2098) 

Copy to: 
MS-1328, H. low [Dept. 6741] 
MS-1328. R.P. Alldencm [Dept. 6749] 

l){S-1328. Day File [Dept. 6741] 
MS-1328, L.C. S"'ICbe: [Dept. 6741] 

Badioaadlde 

Am-2A1 
Cm-248 
Cs-137 
~237 
Pa-23! 
Pb-210 
Pu-238 
Pu-239 
Pu-240 
Pu-2A2 
Pu-244 
Ra-226 
St-90 

'lb-229 
'lb-230 
'lb-232 
U-233 
U-234 
U-235 
U-236 
U-238 

FJ!e- SWCF-A WBS 1.!.6.2;PA;PBWAC • WIPP AC'11VITY 
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':0£' 1m.1 

Unnea States Government Depanment of Energy 

memorandum Carlsbad Area Office 
Carlsbad, New Mexico 88221 

OATE: 

REPU'TO 
ATTN OF: 

SUB.IECT: 

TO: 

June 4. 1996 
CAO:NTP:RLB:96-lli~ 

Revised Radionuciide Data in Suppon or the Compliance Cemfication Applicauon 

Les E. Shephard. Director. Nuclear Waste Management Programs Center. SNIJNM 

Please tind attaChed the revised WIPP disposal radionuclide invemory which was 
previously transmmed to your staff for their use. This invemory has been recalcntarc:d on 
the basis of new radionuclide inionnauon recemly available from four TRU waste sires: 
the Hanford site (Hanford), the Oak Ridge National LaboratOry (ORNL), the Rocky Aats 
Environmemal Technology Site <RFETS), and the Savannah River Site (SRS). The revtsed 
WIPP disposal radionuclide inventory is provided in AttaChment A in a format similar to 
Table.3-4 of Revision 2 of the Transuranic Wasu: Baseline lnvemory Report ('fWBIR.). 

The values in Attachment A were originally based on the extrapolation of the results of 
preliminary radionuclide decay calculations that were completed by Samiia National 
Laboratories (SNL) staff on April 8. These preliminary calculations have rccemly 
completed the fonnal qualitY assurance/qualicy control (QAIQC) review process by the 
SNL QA/QC group, and an approved version of these calculations was obtained on 
Tuesday, April 17. The QAIQC review process produced some cbaDges in the preliminary 
values. and these changes have been incorporated in Attachment A. 

Since the WIPP Perfonnance A";sessment (PA) gro!lll at SNL required the revised data. as 
soon as possible in suppon of the Compliance Certification Application (CCA), 
AttaChment A is being supplied as the mast current u¢ate umil the publication of Revision 
3 and should be used by the WIPP P A in suppon of the CCA. As agreed with the SNL 
wtPP (PA) staff during the videoconfercnce meeting on March 3, 1996, the revised data 
shown in Attachmem A arc based on the final waste fonn volumes published in ReVision 2 
of the TWBIR.. The infonnation in Attachment A will be included in the TWBIR. Rev. 3. 
as well as that previously supplied on complexing agents. cement coment. and 
nitrateisulfateiphosphate contem. which will be included as an appendix to the TWBIR. 

In summary, the revised data in Attachment A incorporateS the effect of the following 
infonnation received from four sites during the past two months: 

• Corrections to the values for Cf-252. Cm-244. and Cm-245 reponed in earlier 
Hanford submirtais for the IDB. 



L~s E. Shepnara June 4, ;996 

• Prelimmary sludge sampling data rrom ORNL for the RH-TRU sludges showing 
the distnbuuon of different uraruum isotopes in the sludge: this enabled the 
redistnbuuon oi the uraruum cunes rrom previous Oak Ridge IDB Subiiilttals 

and corrected the previOUSlY h1gh estunateS of U-235. 

• Break-up of radionuclide data ror SRS waste between on-site and off-site waste 
(i.e .• waste from Los Alamos and Mound that was shipped to SRS for storage in 
the early 1970s); this enaoled more realistic extrapolation of the amount of Pu­
:38 and Pu-239 in SRS waste. 

A descnption of the step-by-step methodology used to incorporate the new information 
from the four sites and to develop the revised inventory is provided in Atw:imtent B. 

If you have any questions concerning the enclosed information. please comact Mr. Russ 
Bisping of my staff at (505) 234-7446. 

AttachmentS 

cc wtarracbmems: 
R. Bisping, CAO 
G. Basabilvazo. CAO 
J. Mewhimley, CAO 
S. Chakraboni. CTAC 
P. Drez. CTAC 
J. Harvill. CT AC 
R. Anderson. SNL 
L. Sanchez. SNL 
M. Chu. SNL 
M. Marietta. SNL 

~~e 
Manager 
National TRU Program 
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ATTACHMENT A 

WIPP Disposal Radionuclide Inventory for the CCA 1 

Nuclide CH-TRU Waste 
!Ci/m'l 

Ac225 1.71E-05 

Ac227 3.61E-06 

Ac228 4.43E·06 

Ag109m 9.32E-05 

Ag110 4.19E-14 

Ag110m 3.15E-12 

Am241 2.62E+00 

Am242 1.04E-05 

Am 242m 1.04E-05 

Am243 1.93E-04 

Am245 7.89E-15 

At217 1. 71 E-05 

Ba137m 4.53E-02 

Bi210 1.52E-05 

Bi211 3.61E-06 

Bi212 1.61E-04 

Bi213 1. 71E-05 

Bi214 6.91E-05 

Bk249 5.44E-10 

Bk250 2.59E-16 

C14 6.43E-05 

NR = Not reported by sites. 
'Decayed to December 1995. 

RH-TRU Waste 
!Ci/m'l 

1.66E-05 

1.07E-07 

1.10E-05 

NR 

2.46E-13 

1.85E·11 

8.42E-01 

NR 

NR 

3.23E-08 

4.06E-20 

1.66E-05 

2.89E+01 

1.01E-09 

1.07E-07 

1.04E-05 

1.66E-05 

5.05E-09 

2.80E-15 

NR 

2.90E-04 

CH-TRU Waste RH·TRU Waste 
!Total Curies2

) !Total Curies2
) 

2.88E+00 1.17E-01 

S.OSE-01 7.57E-04 

7.47E-01 7.77!:-02 

1.57E+01 NR 

7.07E-09 1. 74E-09 

5.31E-07 1.31E-07 

4.42E+05 5.96E+03 

1.75E+OO NR 

1.75E+OO NR 

3.26E+01 2.28E-04 

1.33E-09 2.87E-16 

2.88E+00 1.17E-01 

7.63E+03 2.04E+05 

2.55E+00 7.16E-06 

6.09E·01 7.58E-04 

2.71E+01 7.36E·02 

2.88E+00 1.17E-01 

1.16E+01 3.58E-05 

9.16E-05 1.98E-11 

4.37E·11 NR 

1.08E+01 2.05E+00 

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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ATTACHMENT A 

WIPP Disposal Radionuclide Inventory for the CCA (continued) 

Nuclide CH-TRU Waste 
1Ci/m3

) 

Cd109 9.31E-05 

Cd113m 1.08E-11 

Ce144 3. 71 E-07 

Cf249 3.81 E-07 

Cf250 l.96E-06 

Cf251 2.24E-08 

Cf252 1.42E-03 

Cm242 6.76E-06 

Cm243 1.61 E-05 

Cm244 1.~7E-01 

Cm245 6.81E-08 

Cm246 6.06E-07 

Cm247 1.91E-14 

Cm248 5.31E-07 

Co 58 1.81E-18 

Co60 3.83E-04 

Cr51 NR 

Cs134 7.97E-08 

Cs135 2.98E-09 

Cs137 4.78E-02 

NR = Not reported by sites. 
'Decayed to December 1995. 

RH-TRU Waste 
1Ci/m31 

NR 

7.71E-11 

7.24E-04 

6.31 E-07 

NR 

NR 

1.82E-04 

NR 

6.99E-03 

4.45E-02 

2.07E-10 

NR 

NR 

2.89E-OB 

1.75E-15 

1.47E+00 

4.29E-10 

2.60E-03 

1.66E-OB 

3.05E+01 

CH-TRU Waste RH-TRU Waste 
!Total Curies21 !Total Curias21 

1.57E +01 NR 

1.82E-06 5.46E-07 

6.26E-02 5.13E+00 

6.42E-02 4.47E-03 

3.30E-01 NR 

3.78E-03 NR 

2.39E+02 1.29E+00 

1.14E+00 NR 

2.72E+OO 4.95E+01 

3.15E+04 3.15E+02 

1.15E-02 1.46E-06 

1.02E-01 NR 

3.21 E-09 NR 

8.95E-02 2.05E-04 

3.05E-13 1.24E-1 1 

6.46E+01 1.04E+04 

NR 3.04E-06 

1 .34E-02 1.84E+01 

5.02E-04 1.17E-04 

8.06E+03 2.16E +05 

'Total curies estimated by assuming a volume of 168.500 cubic meters for CH-TRU waste and 
7,080 cubic meters for RH-TRU waste. 
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ATTACHMENT A 

WIPP Disposal Radionuclide Inventory for the CCA (continued) 

Nuclide CH-TRU Waste 
(Ci/m3 l 

Es254 2.51E·16 

Eu150 2.08E-1 0 

Eu152 7.46E-06 

Eu154 6.80E·06 

Eu155 5.62E·06 

Fe 55 1.13E-10 

Fe 59 1.57E-12 

Fr221 1.71E-05 

Fr223 4.98E-08 

H3 5.16E-06 

1129 4.18E-12 

Kr85 1 .20E-06 

Mn54 5.05E-09 

Nb95 1.51E-14 

Nb95m 5.04E-17 

Ni59 4.47E-08 

Ni63 5.46E-06 

No237 3.33E-04 

No238 5.20E-08 

No239 1.93E-04 

NR = Not reported by sites. 
'Decayed to December 1995. 

RH-TRU Waste 
1Ci/m3 l · 

NR 

NR 

1. 73E-01 

8.34E-02 

1.67E-02 

2.38E·05 

NR 

1.66E-05 

1.48E-09 

9.33E-06 

NR 

2.37E-04 

3.32E-06 

9.45E-05 

3.17E-07 

NR 

1.40E-04 

4.02E-04 

NR 

3.23E-08 

CH-TRU Waste RH-TRU Waste 
(Total Curies2 l (Total Curies2

) 

4.24E-11 NR 

3.51 E-05 NR 

1.26E+OO 1.22E+03 

1.15E+OO 5.91E+02 

9.46E-01 1. 18E+02 

1 .91E-05 1 .69E-01 

2.64E·07 NR 

2.88E+OO 1.17E-01 

8.39E-03 1.04E-05 

8.69E-01 6.60E·02 

7.05E-07 NR 

2.02E-01 1.68E+00 

8.51E-04 2.35E-02 

2.54E-09 6.69E-01 

8.50E·12 2.24E-03 

7.52E-03 NR 

9.19E-01 9.88E-01 

5.61E+01 2.85E+00 

8.77E-03 NR 

3.26E+01 2.28E-04 

2Total curies estimated by assuming a volume of 168,500 cubic meters far CH-TRU waste and 
7,080 cubic meters for RH-TRU waste. 
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ATTACHMENT A 

WIPP Disposal Radionuclide Inventory for the CCA (continued) 

Nuclide CH-TRU Waste 
1Ci/m31 

N_p240m 8.91 E-12 

Pa231 2.67E-06 

Pa233 3.33E-04 

Pa234 3.05E-07 

Pa234m 2.35E-04 

Pb209 1. 71 E-05 

Pb210 1.52E-05 

Pb211 3.61E-06 

Pb212 1.61E-04 

Pb214 6.91 E-05 

Pd107 4.40E-10 

Pm147 4.67E-05 

Po210 1.52E-05 

Po211 1.01 E-08 

Po212 1.03E-04 

Po213 1.67E-05 

Po214 6.91E-05 

Po215 3.61E-06 

Po216 1.61E-04 

Po218 6.91 E-05 

NR = Not reported by sites. 
'Decayed to December 1995. 

RH-TRU Waste 
1Ci/m31 · 

3.12E-15 

2.70E-07 

4.02E-04 

1.92E-06 

1.48E-03 

1.66E-05 

1.01E-09 

1.07E-07 

1.04E-05 

5.05E-09 

2.45E-09 

1.52E-03 

1.01 E-09 

3.00E-10 

6.66E-06 

1.62E-05 

5.05E-09 

1.07E-07 

1.04E-05 

5.05E-09 

CH-TRU Waste RH· TRU Waste 
(Total Curieszl !Total Curieszl 

1.50E-06 2.21E-11 

4.51 E-01 1.91 E-03 

5.61E+01 2.85E+00 

5.14E-02 1.36E-02 

3.96E+01 1.05E+01 

2.88E+00 1.17E-01 

2.55E+00 7.16E-06 

6.09E-01 7.58E-04 

2.71E+01 7.36E-02 

1.16E+01 3.58E-05 

7.41E-05 1.73E-05 

7.87E+00 1.07E+01 

2.55E+00 7.16E-06 

1.71E-03 2.12E-06 

1.73E+01 4.72E-02 

2.82E+00 1.15E-01 

1.16E+01 3.57E-05 

6.09E-01 7.58E-04 

2.71E+01 7.36E-02 

1.16E+01 3.58E-05 

'Total curies estimated by assuming a volume of 168.500 cubic meters for CH-TRU waste and 
7,080 cubic meters for RH-TRU waste. 
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ATTACHMENT A 

WIPP Disposal Radionuclide Inventory for the CCA (continued) 

Nuclide CH-TRU Waste 
1Ci/m31 

Pr144 3.67E·07 

Pu236 6.16E-08 

Pu238 1.55E +01 

Pu239 4.66E+OO 

Pu240 1.25E+OO 

Pu241 1.37E+01 

Pu242 6.96E-03 

Pu243 1.91E·14 

Pu244 8.92E·12 

Ra223 3.61E-06 

Ra224 1.61E·04 

Ra225 1.71E-05 

Ra226 6.91E-05 

Ra228 4.43E-06 

Rh106 1.72E-07 

Rn219 3.61E-06 

Rn220 1.61E-Q4 

Rn222 6.91E-05 

Ru106 1.72E-07 

Sb125 7.17E-07 

NR = Not reported by sites. 
'Decayed to December 1995. 

RH-TRU Waste 
1Ci/m31 · 

7.16E·04 

NR 

2.05E-01 

1.45E +00 

7.15E-01 

2.00E+01 

2.11 E-05 

NR 

3.12E·15 

1.07E·07 

1.04E-05 

1.66E-05 

5.05E-09 

1.10E-05 

1.54E-03 

1.07E-Q7 

1.04E-05 

5.05E·09 

1.54E-03 

2.67E-04 

CH-TRU Waste RH-TRU Waste 
!Total Curies21 (Total Curies21 

6.1 8E-02 5.07E+00 

1.04E-02 NR 

2.61E +06 1.45E+03 

7.85E+05 1.03E+04 

2.10E+05 5.07E+03 

2.31E+06 1.42E+05 

1.17E+03 1.50E-Q1 

3.21 E-09 NR 

1.50E-06 2.21E-11 

6.09E-01 7.58E-Q4 

2.71E+01 7.36E-Q2 

2.88E+OO 1.17E-01 

1.16E+01 3.58E-05 

7.47E-01 7.77E-02 

2.90E-02 1.09E+01 

6.09E-Q1 7.58E-04 

2.71E+01 7.36E-02 

1.16E+01 3.58E-05 

2.90E-02 1.09E+01 

1.21E-01 1.89E +00 

~otal 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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ATTACHMENT A 

WIPP Disposal Radionuclide Inventory for the CCA (continued) 

Nuclide CH·TRU Waste RH-TRU Waste CH-TRU Waste RH· TRU Waste 
1Ci/m31 1Ci/m31 !Total Curies21 !Total Curies21 

Sb126 8.02E-10 4.46E-09 1.35E-04 3.16E-05 

Sb126m 5.73E-09 3.1 BE-08 9.65E-04 2.25E-Q4 

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

Sm151 8.72E-06 5.05E-05 1.47E+00 3.57E-01 

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

Sn121m 1.58E-07 9.45E-07 2.66E-02 6.69E-03 

Sn126 5.73E-09 3.18E-08 9.65E-04 2.25E-Q4 

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

Ta182 NR 5.95E-12 NR 4.21E-08 

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

Te125m 1.75E-07 6.57E-05 2.95E-Q2 4.65E-01 

Te127 7.72E-13 2.41E-13 1.30E-07 1.71E-Q9 

Te127m 7.88E-13 2.47E-13 1.33E-07 1.75E-Q9 

Th227 3.56E-06 1.06E-07 6.01 E-01 7.47E-04 

Th228 1.61 E-04 1.04E-05 2.71E+01 7.36E-Q2 

Th229 1.71E-05 1.66E-05 2.88E+00 1.17E-01 

Th230 4.78E-07 1.07E-06 8.06E-02 7.56E-Q3 

Th231 7.59E-05 6.53E-04 1.28E +01 4.63E+00 

Th232 5.42E-06 1.31E-05 9.13E-01 9.25E-02 

Th234 2.35E-04 1.48E-03 3.96E +01 1.05E +01 

NR = Not reported by sites. 
1 Decayed to December 1 995. 
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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ATTACHMENT A 

WIPP Disposal Radionuclide Inventory for the CCA (continued) 

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

) !Ci/m3
) (Total Curies2

) (Total Curies2) 

Tl207 3.61 E-06 1.07E-07 6.07E-01 7.56E-04 

Tl208 5.77E-05 3. 74E-06 9.73E+00 2.65E-02 

Tl209 3.69E-07 3.5BE-07 6.22E-02 2.53E-03 

U232 1.53E-04 NR 2.58E+01 NR 

U233 1.06E-02 2.23E-02 1.79E+03 1.58E+02 

U234 2.76E-03 6.03E-03 4.65E+02 4.27E+01 

U235 7.59E-05 6.53E-04 1.28E +01 4.63E+00 

U236 1.98E-06 1.37E-05 3.33E-01 9.68E-02 

·U237 3.36E-04 4.91 E-04 5.66E+01 3.48E+00 

U238 2.35E-04 1.48E-03 3.96E+01 1.05E +01 

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

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

Zr93 3.34E-08 1.86E-07 5.63E-03 1.32E-03 

Zr95 6.80E-15 4.27E-05 1.15E-09 3.02E-01 

TOTALS 3.81E+01 1.43E+02 6.42E+06 1.02E+06 

NR = Not reported by sites. 
1 Decayed to December 1995. 
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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ATTACHMENT - B 

This attachment sununarizes the major changes to the undecayed radionuclide data based on the 
new infonnation obtained from four sites since the publication of Rev. 2 of the TWBIR. It also 
summarizes the methodology used to develop the revised WlPP disposal radionuclide 
inventories shown in Attachment A. 

Major Changes in Data 
The major changes to the undecayed radionuclide data from the four TR.U waste sites (Hanford. 
Oak Ridge, Rocky Flats, and Savannah River) are summarized below for each site: 

• Cbanzes to the Hanford Para - There were a few errors in the undecayed curies 
reponed by the Hanford site for Cf-252, Cm-244, and Cm-245 in their previous IDB 
site submittals for CH-TR.U waste. The corrected estimates of yearly activity for 
these radionuclides that were provided by the Hanford site have been used for the 
revised radionuclide inventory calculations. The previous and revised undecayed 
activity values are shown in Table B-1. 

• Cbanzes to the Oa!c Rjdze para - In previous IDB submittals, Oak Ridge reported a 
very conservative (high) inventory for U-235 in the Oak Ridge RH-TRU waste due to 
the absence of any sampling data. Recently available mass spectrometry analytical 
data for the evaporator feed tank sludges at Oak Ridge have provided new 
distributions of the different uranium isotopes in the RH-TRU sludges showing that 
the primary uranium isotope by mass is U-238 (not U-235). Since the original IDB 
data are reported in tenns of curies (i.e., not on a mass basis), the TWBIR team used 
the mass spectrometry data to develop new yearly estimates of activities for each 
uranium isotope. The previous and revised nnt!ecayed activities for uranium isotopes 
in Oak Ridge RH-TR.U waste are shown in Table B-2. 

• Cbanzes to the Rms residues data - The RFETS residues were not included in any 
of the previous IDB submittals because they were not categorized as waste. 
Therefore, no break-ups were available for the yearly undecayed activity contributed 
by each radionuclide in the residues and consequently, no radionuclide decay 
calculations could be perfonned for the residues in Rev. 2 of the TWBIR. Based on 
recem estimates provided by RFETS, it was possible to divide the total undecayed 
curies for each radionuclide presem in the residues into yearly activities. The yearly 
break-up of undecayed curies from each of these radionuclides is shown in Table B-3. 

• Chanzes to the SRS data - In previous IDB submittals, SRS had reported the total 
yearly undecayed curies contributed by each radionuclide in SRS CH-TR.U waste and 
therefore no infonnation was available from the IDB regarding the contribution from 
off-site waste stored at SRS versus on-site waste that was generated at SRS. Based on 
recent infonnation available from SRS regarding the on-site versus off-site break-up, 
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the TWBIR team has divided the total yearly undecayed activities reported in previous 
SRS IDB submittals into yearly undecayed activities from on-site and off-site waste. 
The original IDB data and the break-ups are shown in Table B-4. 

These new estimates of undecayed radionuclide activities for the four sites and unchanged data 
for all other sites were provided to SNL staff to perform radionuclide activity decay 
calculations. The undecayed activity data were decayed by SNL staff to the end of 1995 using 
the code ORIGEN2. The new decayed radionuclide inventory received from SNL staff bas been 
used to develop the revised WIPP disposal radionuclide inventory shown in Attachment A. 

Sgmmaa of the Metbodglogy 
The methodology used for development of the revised radionuclide inventory is the same as that 
described in Section 3.6 on pages 3-27 through 3-29 of Revision 2 of the TWBIR with the 
following exceptions: 

• Decayed curies have been used for the RFETS residues (instead of the undecayed 
curies used in Rev. 2 of the TWBIR) 

• Unlike Rev. 2 of the TWBIR, the estimated concentration ofU-235 in RH-TR.U waste 
in Attachment A is well within transportation limits for Pu-239 FGE and therefore 
does not require any adjustments. 

• The curies and volumes comributed by TRU waste generated off-site but stored at 
SRS have been excluded from the process of estimating radionuclide activities for 
SRS waste to be generated in the future. Only the data for waste that has been 
generated and stored at SRS since 1970 has been used for this estimation. The curies 
contributed by the off-site waste stored at SRS are added to the WIPP radionuclide 
inventory (in a manner similar to the RFETS residues) but they are not included in 
any data extrapolation for future SRS waste. 
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TABLE B- 4 
SA V ANNAB RIVER SITE 

O.GOI+OO 2.oii+O& JAII+04 1AII+OI J.elE+OJ 4.J1l+OJ l.aH.+OJ 7.811+03 7.MI+OJ 2AH+04 3.A81+04 J.&U+04 4.711!+06 
O.oot:+OO 1.271+02 2..171+01 J.OU+01 1.1Jl+02 1.141+02 1Ail+02 LIOI+02 2.101+02 1.01+02 J.I2E+02 1.711+02 4.101+02 
0.001+00 IA41+01 1.171+01 7A71+00 2.7H+01 2.711+01 3.111+01 1.171+01 1.211+01 4.21h01 1.111+01 1AZE•02 1.1151+02 
O.CIOE+OO 4.IOI+N 7.,.1+02 2.RI+02 1.GII+OJ 1.RI+04 2.211+U 2.171+N 2A41+01 t..:+N 4.HI+03 I.UI+OJ 4.711+03 
0.001+00 O.CIOI+OO 0.001+00 O.GOI+OO 2.111E-02 3.22M2 2.171-02 1.071-02 3.10142 I.MM2 J.HE-03 l.tiHJ 0.001+00 
O.GOI+OO O.DOI+OO O.CIOI+OO O.aoi+OO J.HioOt I.JII.Ool 4.2alo04 2.01f.04 I.AioOot 1.211-03 7AIIo0i 1.11foCM 4.78MI 
O.oot+OO O.GOI+OO O.GOI+OO OAOI+OO J.llloa IAHoOJ JM&OI 1.11NJ l.z.o.ol 1,11M2 1.721-0& 1.G4142 0.00£+00 

......... 
4A41+04 1..111+04 Z.1ft+04 I.MI+N 1A41+04 I.UI+03 1.711+0 
UH.+OI ~.&11+01 \.-.+oa \ai+Ga IAH+01 IAOI+OI. 4AOI+OI 
I.IMIE+Ot t.1U+OZ 3.211+02 4AU+02 2.00+02 1.141+02 
2.101+U 1.21JI+04 t.ai+04 7.711+01 

J.GOI+N U11+N 1AOI+N 4.701+01 1.7H+04 
I.MI+02 I.IM+01 1Al01+0t I.MI+OO 3.Al+01 

2.UI+01 2A11+00 Z.AR+OO 1.171+01 
1.011+02 1.121+02 1.111+02 

l.at+OS 
2.ai+OJ 
1.11E+H ......... 
1.74H3 

tAINZ 7.10M3 1.MM2 1.14MJ o.aat+oo 2.2UOot z. tzHz 
4...121-0e 4.UIHI 4.11144 

OJIOI+OO O.GOI+OO 4.GOI+01 1.411+03 3.171+U 4.21!+03 7.1H+U 7.141+U 2AH+04 3AII+M 3_.11+04 4.711+04 
O.DOI+OO 0..001+00 JMI+OO I.GIII+01 1.111+02 1.1ti+OZ 1MI+02 2.JOI+02 2.101+02 1.111+02 3.121+02 1.711+02 4.101+02 
0.801+00 O.GOI+OO I.W1 7A71+00 2.711+01 Z.nl+01 3.1111+01 1..171+01 I.IH+01 4.211+01 1.811+01 1.421+02 1.111+02 
O.GOI+OD O.GOI+OO 2.1A+01 2.111+02 1.0U:+OI 1 ... +04 2.#11+01 2.171+03 2A41+U 1 ... +01 4.Gil+OI IAII+OI 4.1H+02 
O.GOI+OO O.ooi+OO O.GOI+OO O.GOI+OO 2.111-02 3.zzlo02 2.17M2 1.07M2 3.10142 1.841-02 ~.111-01 1.11~ 
O.DOI+OO G.OOI+OO O.GOI+OO O.OGI+OO 
O.GOI+OO G.GOI+OO O.GOI+OO O.GOI+OO 

...... 04 

2.111+02 
1.171+01 

2.111+04 1.141+01 1A41+04 I.AH+OI t.JR+U I.GOI+03 2.111!+0 
1.111+03 1al+03 1.181+02 1.101+02 4.101+02 3.111+02 I.IH+01 

1.11!+02 3.211+02 4AII+02 2.GIE+02 2.D41+02 1.141+02 IA7h01 2..121+01 

1AOI+U •AH•U 1.711+04 

2.83£+03 • .11(+03 
1.Mio02 O.ooi+OO ........ 

1.111+04 7.HI+OJ 7.711+03 4.JGI+OJ 1..221+01 1.011+02 
1.1MU2 1.221-02 l.t•IE-03 2.271-04 l.DII-04 0.001+00 
3A7HM 2.211-04 1.72~ 1.311-05 4.221£.01 

1.GOf+01 4.271+00 J.lal+01 1.131+03 
2.111+00 1.UI+OO 1.111+01 2.211+03 
1.121+02 1.141+02 1.111+02 1.GIE+OI 
2.21E-04 2.1~2 1.10HI2 3.00E-01 

3.alo04 1.7JE-O.J 

O.ooi+OO 0.001+00 
0.001+00 2.011+01 3AII+O& 0.001+00 0.001+00 0.001+00 0.001+00 O.ooi+OO O.GOI+OO 0.001+00 
0.001+00 1..271+02 2.121+01 0.001+00 0.001+00 0.001+00 O.DOI+OO O.OGI+OO 0.001+00 O.OGI!+OO 0.001+00 O.GOI+OO 0.001+00 
O.oo£+00 8.MI+01 t.Hl+01 O.DOI+OO O.GOI+OO O.GO!+OO 0..001+00 O.oot+OO 0..001+00 O.oot+OO O.DOE+OO O.oot.+OO O.oot+OO 
0.001+00 .t.&OI+03 7.541+02 0.001+00 0.001+00 O.OOE+OO O.ooi+OO 0.001+00 0.001+00 O.OGE+OO O.GOE+OO 0.001!+00 O.oot:+OO 
0.001+00 0.001+00 0.001+00 0.001+00 0.001+00 0.001+00 O.ooi+OO 0.001!+00 0.001+00 0.001+00 0.001+00 O.oof+OO 0.001+00 
0.001+00 O.oot:+OO 0.001+00 O.oot:+OO 0.001+00 0.001+00 O.OOE+OO 0.001+00 O.OGI!+OO 0.001+00 0.001+00 0.001!+00 0.001+00 

O..ooE+OO 0.001+00 0.001+00 0.001+00 0.001+00 O.ooE+OO 0.001+00 0.001+00 0.001+00 0.001+00 

- .. 
1.40(+00 0.001+00 0.001•00 0.001+00 0.001+00 0.001•00 0.00£+00 0.001-+00 4.71£.01 0.00£+00 1.17£+00 
3.03E-03 0.001•00 0.001+00 O.OOE+OO O.OOE+OO 0.001+00 0.001+00 O.OOE+OO 0.001•00 0.001+00 O.OGE+OO 0.001+00 3.03E-03 
4.:17E-01 0.001•00 O.OOE+OO O.OOE+OO 0.001•00 0.001+00 2.17E-01 0.00£+00 0.001+00 0.001+00 7.311•00 0.00£+00 2A31+06 I 
7.37£+00 0.001+00 0.001+00 0.00£+00 O.OOIE+OO 0.001+00 1.17E.o4 0.001+00 0.001•00 0.001+00 2.17E+OO O.OOE+OO 1.111+02 
1.741+00 0.001+00 0.001+00 0.001+00 0.001+00 O.OOE-+00 1.201* 0.001+00 O.OOE+OO 0.001+00 1.33£..01 0.001+00 7.Hh0l 

e•n•o1 
1.11HM 
2..23E.OI 
2.00HI 
8.111.QI 

0.001+00 0.00£+00 O.OOE+OO O.OOE+OO 0.001+00 I.IIIE-03 0.00£+00 0.001+00 0.00£+00 2.38£+01 
0.00£+00 0.001•00 O.OOE•OO 0.001+00 0.001+00 O.OOE•OO O.OOE•OO O.OOE•OO O.GOE+OO 2.11!-0& 
O.OOl•OO O.OOE+OO O.OOE•OO O.OOE+OO 0.001+00 0.001+00 O.OOE+OO 0.00£+00 0.001+00 4.11E-Oe 
O.OOE+OO O.OOE•OO 0.001+00 0.00£+00 0.00£+00 o.OOE+OO 0.001+00 O.OOE+OO 0.001+00 3.11lo01 
o.OOE•OO 1 o.OOE+Oo o.ooE+OO o.ooE+OO I o.OOI•OO i o.OOE+OO o.OOI+OO o.OOE•OO o.OOE•OO 4.041~ 

81-12 

O..octl•OO 
0.00£+00 
O.OOE+OO 
0.001•00 
O.OOE+OO 

1.3.4£+03 
3.371E-04 
I.IME-<HI 
6.811Eo06 
4.041Eo06 



-
TABLE B- 3 

Rocky Flats Environmental Technology Site 

UNDECAYED YEARLY ACTIVITY DATA FOR THE RFETS RESIDUES 
1982 1!113 1!)14 1!115 19M l!M'7 lJU 

Am·l41 2.06E+04 2.22£+03 6.81E+03 1.&&E+04 9.211E+03 7.81E+03 1.03E+04 
Pu-Z3I 1.84E+03 1.77E+II2 5.431:+112 124E+03 7.34E+II2 8.23E+II2 8.18E+II2 
Pu-23, 3.1iDE+04 3.77E+03 1.1&E+04 2.84E+04 1.58E+04 1.33E+04 1.75E+04 
Pu-l40 8.D1E+03 8.84E+II2 2.85E+03 8.D5E+03 ~·03 3.04E+03 4.110E+03 
Pu-l41 2.D!iE+05 2.21E+04 6.77E+04 1.55E+05 9.1&E+04 7.77E+04 1.112E+05 
Pu-142 1.D1E+OO UIIIE~1 3.35E~1 7.65E~1 4.&2£~1 3.84E.IJ1 5.D5E~1 

I!J89 .,. 1,1 tm 1'" ltt4 TOTALS 
Am-l41 1.74E+04 1.57E+04 8.38E+II2 t.04E•II2 3.47E+Ot 1.81E+03 t•E•D& 
Pu-Z3I 1.38E+03 1.25£+03 7.47E+01 I.:IIE+OO 2.77E+OO 1.441:+112 J.IIE+D3 
Pu-23, 2.96£+04 2.87E+04 1.59£+03 1.77E+II2 5.811E+01 3.D7E+03 1.84E+D& 
Pu-140 6.78E+03 6.10E+03 3.85E+II2 4.DiiE+01 1.&+01 7.112E+II2 4.2ZE+D4 
Pu-l41 1.73£+05 1.58E+05 9..32£+03 1.04£+03 3.41£+112 1.80E+04 1.DE+DI 
Pu-142 8.57E~1 7.72E~1 4.81E.IJ2 5.12£-03 1.71£-03 8.88E.IJ2 &.33E+DO 

® 

-
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TABLE B-2 
Oak Ridge National Laboratory 



Ill ... 
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TABLE B-1 
Hanford Site 

PREVIOUS UNDECAYED CURIES FOR Ct-25Z,Cm-244,and Cm·Z45 INCH-TRUWASTEAT THE HANFORD SITE 
1!170 1!171 1!171 1!173 1!174 1!175 Ill'" 1!177 1!178 tm 

Cf.ZSZ 0.00£+00 O.OOE+IIO O.OOE+IIO 0.110£+110 O.OOE+OO 1 O.IIOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Ctn244 D.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 0.00£+110 O.OOE+IIO O.OOE+OO O.OOE+IIII 
CmZ45 O.OOE+OO O.OOE+IIO O.OOE+IIO O.OOE+IIO D.IJOE+OO D.OOE+IIO O.OOE+OD D.OOE+OO 3.42£-01 D.OOE+OO 

REVISED UNDECAYED CURIES FOR Ct-251, Cm-244, and Cm-145 IN CH-TRU WASTE AT THE HANFORD SITE 
1970 1!171 1971 1!173 1!174 1!175 1!17, 1!177 1!178 1!17!1 

Cf.ZSZ 0.00£+110 O.IIOE+IIO O.ODE+IIO O.OOE+OO O.OOE+OD O.IIOE+OO O.OOE+IIO O.OOE+OD O.OOE+OO O.OOE+OO 
CmZ44 0.00£+110 O.OOE+IIO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.IIOE+OO 1.82E+02 O.ODE+OO 
CmZ4S O.OOE+IIO O.ODE+OO O.OOE+IIO O.OOE+OO O.OOE+OO O.IIOE+IIO 0.00£+110 O.OOE+OO O.OOE+OO O.OOE+OO 

IHO I !Ill 
O.OOE+OO O.OOE+IIO 
O.OOE+OO O.OOE+OO 
O.OOE+IIO O.OOE+OO 

.IHO I !Ill 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.IIOE+OO 
O.IIOE+OO O.OOE+OO 

1!181 
1.07E+03 
0.00£+00 
7.54£+110 

7.66E +01 
1.611E+D1 

1!181 
1.08E-03 
3.72£+02 
O.OOE+OO 
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Department of Energy 
Carlsbad Area Office 

P. 0. Box 3090 
Carlsbad, New Mexico 88221 

June 12, 1996 

To: Dr. Les E. Shephard, Director, SNL 

Subject: Preliminary Activities for Selected Radionuclides for CH-TRU Waste Streams 

The following information from the Transuranic (TRU) Waste Baseline Inventory Repon 
(TWBIR) team was requested during a meeting with SNL representatives on April23, 1996. 
The TWBIR team was requested to calculate the radionuclide activity (total curies) for seven 
radionuclides (Am-241, Cm-244, Pu-238, Pu-239, Pu-240, Pu-241, and U-234) on a waste 
stream basis for contact-handled (CH)-TRU waste to be disposed of at the WIPP. 

During this meeting, it was agreed that since the radionuclide data used by SNL WIPP PA 
were based on the site-level radionuclide data from the Integrated Data Base (IDB), the 
waste stream radionuclide data in curies per cubic meter provided by the DOE sites in 
Revision 2 of the Transuranic Waste Baseline Inventory Repon (TWBIR) would be 
normalized to the extent necessary for consistency with the IDB data. This letter 

- summarizes the methodology for normalization of the waste stream radionuclide data from 
the TWBIR Rev. 2 and subsequent scale-up of the normalized data to obtain estimates of the 
total curies of each of the seven selected radionuclides on a waste stream basis. The results 
of these calculations are presented in Table 1. Please note that the results in Table 1 are not 

·directly obtainable from the TWBIR. database; but all of the data in Table 1 are detiyed from 
TWBIR. Rev. 2 on the basis of the methodology and assumptions discussed later in this 
memorandum. 

Methodology for Nonnalization of the Waste Stream RadiC!JlllCUde Data 

The waste stream radionuclide data provided by the sites in TWBIR Rev. 2 were first 
normalized to be consistent with the site-wide values reported for CH-TRU waste in the IDB 
using the following step-by-step approach: 

• Exttactjon of Volume and ActivitY Data from the IWBIR Rey 2 Database­
For each CH-TRU waste stream, the stored and projected final waste form 
volumes as well as activities in curies per cubic meter (Ci/nr) reported by the 
sites for the seven selected radionuclides were obtained from the database. 
All RH-TRU waste streams, non-WIPP waste streamS, and waste streams for 
which no data were reponed by the site were excluded. 

CAO:NTP:RLB 96-1199 
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Dr. LesE. Shephard, SNL - 2 - June 12, 1996 

• Estimation of lJndecayed Total Actjyirv for Each Radionuclide at Each Site -
The Ci/m3 value reported for each radionuclide for each waste stream was 
multiplied by the stored waste volume to obtain the total undecayed activity of 
each radionuclide for each waste stream. Next, the total undecayed activity 
for a given radionuclide (e.g., Pu-238) for all waste streams at a given site 
were added together to obtain the totalnndecayed activity for each 
radionuclide at each site. 

• Comparison wjth IDB values and N9nna!izatjon - The total undecayed 
activity estimated above for a given radionuclide at a given site were 
compared with the values reported for the same radionuclide by the same site 
in their IDB submittal. Based on this comparison, a nonnalization factor 
(NF) was developed for each radionuclide at each site as follows: 

NF = Tgtal g•tis TCPQrt;d by the sjtc jn the 1DB 
Toral curies eslinwed from TWBIR Rev. 2 wasre sueam dala 

The NFs calculated in this fashion are shown in Table 2. The total activity for 
each radionuclide for each waste stream was then multiplied by the 
normalization factor to obtain the total nonnaliud undecayed stored curies on a 

-

waste stream basis. -

• Estjmatjon of Decayed Actjyjtics- For each radionuclide at each site, a ratio of 
the activity decayed to the end of 1995 to the undecayed activity for each of 
seven selected radionuclides was calculated based on the ORIGEN2 activity 
decay calculations performed by SNL staff in support of the development of the 
WIPP disposal radionuclide inventory for the Compliance Certification 
Application (CCA). The total normalized undecayed stored curies were then 
multiplied by this calculated ratio to estimate the decayed curies of each 
radionuclide that are present in the stored volume of each waste stream. 
Subsequently, the curies from the stored volume were multiplied by the ratio of 
the projected to the stored volume to obtain the estimated curies for the 
projected volume of each waste stream. 

Methodolo~ for Scale-up ofWaste Stream Decayed Actiyjty to Wlpp Reposjtozy Volume 

This step involves scale-up of the estimated decayed activity for each radionuclide present in 
the stored volume of each waste stream to the WIPP disposal volume for CH-TRU waste, 
which is 168,500 m3• Since the total WIPP activity for CH-TRU waste for each radionuclide 
has already been estimated in an earlier memorandum prepared in support of the CCA, it was 
assumed that the total WIPP activity in curies for each of the seven radionuclides would be 
equal, for the sake of consistency, to the values reported in the earlier memorandum. For each 

CAO:NTI':RLB 96-1199 
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Dr. LesE. Shephard, SNL - 3 - June 12, 1996 

radionuclide, a scale-up factor for activity was calculated as follows: 

SF • = Igtal WJPP Agjvjty from CCA mgno . Total E:stjmJted Astjyjty for Stgrsd V gJums <all Wl$15 myrm\ 
Total Estimated Activity for Projected Volume (for all waste sueams) 

These SF,'s are shown in Table3. The estimated activity in curies for the projected volume 
for each radionuclide for each waste stream was then multiplied by the appropriate scale-up 
factor derived above, and the result added to the corresponding estimated stored activity in 
curies to obtain the "Scaled Curies" at a WIPP level for the waste stream. These are the values 
reported in Table 1. 

Methodology for Sca!e-yp of Waste Stream Volumes to WIPP Rq!osjtory Volume 

The summation of the total stored and projected volumes for all CH-TRU waste stre~ is less 
than the WIPP disposal capacity for CH-TRU waste (i.e., 168,500 m3

). However, since the 
WIPP P A modeling is based on the effect of a full repository (i.e., 168,500 m3 for CH-TRU 
waste), it is necessary to scale-up the total volume of each waste stream in order to be 
consistent with the WIPP P A assumptions. This step involves the scale-up of the total volume 
of each waste stream to the WIPP disposal capacity for CH-TRU waste. A scale-up factor for 
volume (common to all waste streams) was calculated as follows: 

SF,.= wrep Capacixv fw CH.mtr Wam <168 500m3> .. ThtA] Stgml Vglums; <all wage :nr;amsl 
Total Projected Volume (for all waste sueams) 

This. factor is shown in Table 4. The projected volume for each waste stream was then 
multiplied by the scale-up factor derived above, and the result added to the corresponding 
stored volume to obtain the "Scaled Volume" at a WIPP level for each waste stream. These 
are the values reported in Table 1. 

If you have any questions concerning the enclosed information, please contact Mr. Russ 
Bisping of my staff at (505) 234-7446. 

Manager 
National TRU Program 

Enclosures 
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Dr. Les E. Shephard, SNL 

cc w/enclosures: 
M. McFadden, CAO 
R. Bisping, CAO 
S. Chakraborti, CT AC 

/P. Drez, DEA 
J. Harvill, CTAC 
R. Anderson, SNL 
L. Sanchez, SNL 
M. Chu, SNL 
M. Marietta, SNL 

-4- June 12, 1996 
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TABLE- 1 

SCALED VOLUME AND ACTIVITIES FOR SELECTED RADIONUCLJDES FOR EACH WASTE STREAM 

IWute 
!Stream lllfl 

!IN•W 146.699 

IN-W !57.906 

IIN·WU9.119 
IJN-WU9.120 

ll 
1.106 

17 
1.114 
1.1060 

!.153 
IIN·WI06.UI 

5.921 
(IN-WI67.149 

IN-WI69.191 
192 

(JN.WI70.119 

!.114 
I1N-W17i.BOI 

,, .... , 

1.154 
>.1013 

1.151 
(IN•Wt•I.J61 
IN-WII6.117 

,IN·WII7.11J 
'IN-WI81.1093 

IIN•WIII,I60 
N-W 
N-WI19.131 

.196 

ISuled 
ISnledAm·U 

12.17 
2.29 

49.91 
163.70 .79 itOI 

9.36 1,19 itOO 

0.61 
~.11 
0.42 

9B5 
15.79 
0.68 
0.41 
1.66 
0.89 

16.00 
$6.71 I. 
36.61 I. 

131.46 
1.79£t03 

14.56 UlEtOl 

41.79 
0.61 
0.41 
3.54 
0.61 3.01E.OI 

30.37 

_13~.31 

_14 
3 

I. 
9. 

0.61 
0.11 
1.04 
0.61 I 
4.99 
I. 72 
2.19 

iOF~C!II 

,s.. ... Cm-1~ ~~·~ ~-~· 

4.91Et02 
I. 
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6.1 ~+02 

I 

1.01~ 

4.11E-C 

• 

tS<ai~F~~~~~"""'i:~=edl:-::-:: _ _!1-!~~-i 
~~ 

!.19J::t01 

0.001::+00 

1.14E.OI 

1.1 t:-0 ~ 

. 1.74Et02 

. 6J1Et{)l 

_7,13Et01 

_1,!6Etl)l 

I.IBE-01 

1.64E.02 

t.48E.O ~ 

~ 

EtOCI 
'.7lt:.ol 1.70E.O 

1.17E.O 

I. 

_« 

0. 

O.OOEtiK 
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TABLE- I 
SCALED VOLUME AND ACTIVITIES FOR SELECTED RADIO NUCLIDES FOR EACH WASTE STREAM 

1\Vute 
IStrum Ill# 
I1N-WI97.80l 

I1N-WI91.203 

•••• 
•••••• 
,, .. , 

81 

II 

!12 
Ill 

•217 
U086 

IN-WliO.IOOI 
IN-Wll0.247 

IN-W2JI.Ioo9 
IN-Wlll.l49 

IN-W212.10SI 
IN•WlJl.l,. 

IN-W213.1069 
IN·Wll3.2ll 
IN-W213.25l 
IN-Wll4.107! 

liN· W214.7" 
I1N_:W2147!6 

~~·· .. 
t(ml) 

~ 
~ 
119.60 

0.21 
32.82 
0.89 
0.2 
0.89 

109.61 
0.61 

..I!!l 
. l.l: 

0.21 
0.19 
1.641 
0.11 

~ 
....":! 
~ 
10. 

__!!: 
_II. 

0.19 
0.42 
1.46 
!,34 
3.12 
10.2~ 

1.10 
0.21 

91.47 
22.46 
3.44 

150.59 
1.93 
0. 

o.: 
_I!:< 
0.61 
0.21 

5CA~I 
~h-Ill 

U2E+OI 

~ 
_!.l7Et01 

1.!3E+OI 
1 

I.O~~.(JI 

O.OOEtl 

0~+1 

I 

0. 

0. 

. 

6.14~1 

I.IOE-01 

5.99~1 

1.49~ 

I. 

1.97~ 

... ~ ... .... ~ .. , 
0. 3.47Et01 

noun 

.51E+O 

!.OIF.<OI 

Pa~o-) 

I~CHWASTE 

3. 

7.11E+OI I. 
1.00E-Il 

7.04E-OI 

1.41E.03 

1.2" 
1.37E- 7.4: 

I. 

6.41EtOI 

7 7&F.tnn 

I.OIE+03 
11lF.tn1 

~.14Et0 

2.14E-Il 

l.liE+OO 

1.111 :to 
1. 

I. 

O.OOE+OO 
_O.OOEtOO 

_I. 0.00 !tOO 

t.liE-111 

1.69E-Ol 
_I.~.() I 

~~ 
1.71E-04 

ll6E.OI 

_11.00 EtOI 

_o.ooF.tiM 

0.1 

0. 

0 

0 
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TABLE· I 

SCALED VOLUME AND ACTIVITIES FOR SELECTED RADIONVCLIDES FOR EACH WASTE STREAM 

l'vas•! 
(Strum 11'111 

I1N-W21U7S 

(lrt-w•m98 

I1N-W2 ;,99 
1,109 

IIN-W2' 1,909 
1.114 

•••• 

ll 

IIN-W24l.27S 

'.1034 

~-W247,1038 _ 

17,810 
•71 

II 
1.1044 

I~ 

"1.65 

~~ 
_I~ 

I 11.91 

_I~ 
443.04 

11.65 
3.65 

24.75 

~,10 

~ 
21.6: 
1.1~ 

287.3: 

19Ul 
31.82 

608.~l 
4.21 

_IQl 

~' 
1.93 

174.30 
1,28 

~ 

Cl" 
_1!:: 
Ill. 

0.2 
173.6: 

21.51 
2.29 
1.10 

OJI 

~ 
SO.! 

~ 
117.1 

ll.l 
0.2 

7.46£-01 

1.63£-0 
1.08£-0 

!-BIEt_D 

HIE-01 

9.39Et00 0. 

0. 

1.3 !-01 
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I 

S.• IEtOO 

7.91Et00 
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TABU:- I 

SCALED VOLUME AND ACTIVITIES FOR SELECTED RADIONUCLIDES FOR EACH WASTE STREAM 

IW•••• 
~~~=!T=--EI~ 
liN 
iiN 
!IN 
!IN 
liN 
liN 
N 
N 
N 

'IN 
liN 
:IN 
liN 
liN 
liN 
liN 
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liN 

N 
N 
N 
N 

IN 
IN 
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liN 
liN 
liN 
liN 
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liN 
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liMn 

1,(066 

IN·W211.487 
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fS<ol<d 

~ ~ :S<ol .. Am·H ~ Qn.U-1 

2.]~ 

1.18 
20.59 

H! 
0.21 

0.61 

IO.Ol 
2.5~ 

~ 
7.9l 
0.6l 

1.10 

~ ,, 
20.10 

O.ll 
0.21 

0.1! 

1.~ 

1.7l 
5.10 

16.75 

31l.46 
0.89 
4.16 

~ 
1.34 

0.21 

ll7.8l 

--~ 
_II:! 

~ 
1.2 

~~ 

.1! 
_1 
~ 
~ 

634.40 

J.56E.OI 

0. 
0, 

1.68 

>M 

1.0011+00 
1.0011+00 

• 
1.1411-112 

J.71E+OI 
I 11~.<ft1 

UI~JII 

I.IIE.OI 

I.IIE+OI 
4.00£+01 

1.11£+04 

1.8 !.0 
1.1811-0 

1.11E.O 
117~ ... 

I.JIE+Ol 

~ 
2.1111-111 

~· 
2.91£+01 

I. 

6.76£+01 

4.97E.04 
1.09E.02 
215£.0] 

1,1~ 

1-~~ 

5.93£.01 

1.201 +Ol 

2.4JE+Ol 

I.JIE.OI 

~ 

O,llllE 

l. 

BIE 

I 

4.56E+Ol 

I OlE< 

2.14£+01 

0 

0 

I. 

I. 

0. 

0. 

I 
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1-=o---- IW•••• 
[SITE IStro•m IIIN 

[IN 

liN 
liN 
liN 
liN 
liN 
liN 
liN 
liN 
liN 
liN 
liN 
liN 
liN 
liN 
liN 
liN 
liN 
liN 
liN 
liN 
liN 
liN 
liN 
liN 
liN 
liN 
liN 
liN 
N 
N 
N 
N 
N 

liN 
liN 

ll~ 
liN 
liN 

117 
RRn 

SID 
N·Wlii.IOIJ 
N·WJII.604 
N·Wlll.601 

N·Wll4.1011 
IN·Wll4.606 

[1N·WJI!.601 

I1N·WJI7.1~11 

(IN·Wll7.7'7 
I1N·WJI7.7,. 

IIN·W 111.1013 

II 

51 

1.1076 
".,. 

ISulrd I 
(Sulr4 Am·l~l 

0.!1 i.16E.01 

. 406.!J 
3UD 

'lO.!J 
47.99 I 1<~.ntl 

'4·10 
u.~l 
0.41 

"09.~ 
4.~ 6.l6E.O 

~ 
~ 7.41E+DI 

~ 
,,07 

37.44 
)0,68 

'01.!7 3. 'E+Ol 

.164!1 

~ 3' ,,,: 
1.41 
1.71 
,,II 

1.71 

·~ -~~ 
~ 

0.11 
J9.lo -I.19Etill 
Ill.' 
01.1 
-~ 

1.31 I. 

0.11 
0.89 
(.66 

0.89 
0.41 

0~ 

1.19E+1)( 
6.16E+IIQ 

(. 

1.14E.01 
1.44E.OI 

I. 

1.17E+OI 
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I.IIEtOl 1.61Et0 

1.17Et03 
l11E<ill 

OOOEtDo ,..., 
... , 

. 4.9: ~+01 

. UIEtOl ..... ..... 
J.I6E.ol 

... , ... , 
·~tO( 
4.J5EtOI 

:.At 

1.1 E+( 

'· 

,,JJE.OI 

2.98E+O 

I. 17~t0 

t.IOE.OI 

O.OOEtOO n 

I.OIEt04 

l.liEtOl 

U4EtOJ 

'···~··J 

·~ 

0 

0 

0. 

0 

I. 
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liN 
!IN 
,IN 
liN 
IN 
,IN 
'IN 
liN 
liN 
liN 
liN 
ltN 
liN 
liN 
liN 
liN 
liN 

N 

liN 
IN 
IN 
IN 
IN 
IN 
IN 
liN 
liN 
liN 
liN 
11N 
liN 
IN 
IN 

liN 

TABLE- l 
SCALED VOLUME AND ACTIVITIES IJOR SELECTED RADIONUCLIDES FOR EACH WASTE STREAM 

IW•••• 
(Strum IIlii 

'·"" 

I RIO 
1 1N-Wl47.646 

7.111 
.1011 

1.641 
1.921 

17 

~UlU~~~~~~~~;;;;.;:+-;1;;;;.~ 
IS<altd""An;:i.ii l""~r.-1-10 ISnltd 1'11-141 ........ U-1.1~ 

-~·'4 . 
.. 1.]0 
0.19 
0.11 
6.0] 
1.9] 
0.61 
O.ll 

.!! 
~ 
_!!I 
0.61 
0.1! 
1.0< 

_!I' 
7.01 
0.11 
0.61 
(1,61 
0.4l 

14.ll 
o . ., 

51·7! 
!! 
14 
16 
51 

0.11 
0.19 

!,l! 
-~61 
_(1:!1 
__11.!1 

~ 
1.04 
0.19 
].74 
J.]O 

~ 
0.11 

1.~1 

!tOO 
6.J!~t01 

1.10E+OI 

I. 

O.OOE+OI 

I 

I. 
I 

t tu•.at 

) 
Pag., d 

.liE-01 

:.no 
t.16E.OI 

.. IRF..M 

UIE.OI 

I ;.(II 
1.1 ;tOO 

I 1 .. 11+111 

l.14Et01 

1.1~ 
1.43£+00 

I.IIE+OO 

1.79Et01 
, 1111+111 

I 

1 1011+011 

1.74£.01 
1.68E.OI 

U6E-Ol 

0 . 

6: 

(. 

7.7; i.OI 

].70 i.Ol 

_4:1] ~I 

J~l 

6.89E.OI 

0.00 tOO 

O.OOEtOO 
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!IN 
liN 
IN 
•IN 
N 
N 
!N 
N 
IN 

hN 
liN 
liN 
IN 
IN 
IN 

liN 
IN. 
IN 
IN 
iN 

liN 
IN 
IN 
iN 
iN 
liN 
!IN 
IN 
iN 
N 
N 
N 

li.A 
:lA 
lA 
lA 
,LA 
~A 
.A 

'tA 

) 
TABLE· 1 

SCALED VOLUME AND ACTIVITIES FOR SELECTED RADIONUCLIDES FOR EACH WASTE STREAM 

ill'aste 
!Stream IIlii 

54 
UH 

~-W36 .. 1011 

!.1020 
1.848 
1.1019 

1.1011 

.1010 

tnn• 

7973 

71 
37 

IN·W>11.1018 
1.831 
1.1003 
1.830 

.1091 

.A. TO"' 

.A.T007 

Scate4 

0.89 
3.33 
0.21 
0.83 
1.51 
2.08 
'-37 

.. ~ 
~ 
~ 
0.89 

. 0.61 
l.lO 
1.04 
2.08 
I. II 
ll,l_l 

-~ 
__ll,l_l 

1.10 
3.23 
!.91 

I~ 

~ 
0.11 
0.61 
0.61 

~ 
~ 
~ 
~ 
7.90 

193.71 

543 .. 
191.' 
302c~3 

4.61£+01 

1.31£+01 

'I!.ACII 
1Seate4 Pu·JJI 

I.IOE+01 

1.11£+01 
5.76£.01 

1.77£.01 

I. 
I. I. 

7.56E.O .,, ,.., 
1.50 E.O 

1.19!.0: 

1.91£+03 

%.15£+0l 

'"~··· 
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E+Ol 

2.10 itO 

1.4~ :+O 

• 
9 

1.74Et00 
l.lUtOI 
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1 
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I. & 

I.I"Et04 
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I. 
I. ;.o 
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SITE -rV~oe IIlii 

LA 
LA .A.WMI 

LA .A.WM1 

LA 
LA 
LA 

LA 
LA A. 

ILA 17 

ILA 
LL 

LL II.Tnnl 

LL 
LL 

[LL 

D 
D 
D 
D 

D 
D 
D 

I~ID 
'MD 

D 

I~ID 
D 
D 

ILL-T005 

LL-WOI9 

D 17 

INT II 
OR 41 
OR 
OR 
OR 
OR 
OR 

) 

15<•1··.(~~ 
4l8.06 

31l6.19 

4121.91 

1.19 
1.94 
0.4l 

119.39 
51.10 

917.30 
10.54 

111.61 
176.59 
39.49 
0.41 
4.16 

146.94 

16.14 
30.14 
51.59 
13.1! 

3.74 
0.11 
0.41 

0.6l 
1.11 
1.641 
1.46 

67l." 
5.67 

Ill 
lll• 

1!4.1: 
15.1: 
17.6 

~AL~h-131 
. I. 

1.46E-41 

3. E•03 

3.19E.OI 
7.41E.OI 

0.0 ~ 

0.0 ~ 
0.0 ~ 
0.0 ;.on 

4.11 E-41 

( ,...., l.UE.Ol 
.01 

1.1 E-41 

HO 

I. 

~ 

) 
Pall~ ..o 

1.1~.01 

6.11E-Ol 

2 

4. 
3.3~ 
7.97E.O 

. IE.O: 
17E.O 

7.1• 

7. 

I. 
. 4.49E+OO 

0. 

3.22E-01 

) 
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IRf 

,Rf' 
If 
If 
If 

(Rf 
1Rf 
Rf 
Rf 

(Rf 
(RF 

IF 

If 
If 
If 
IF 

If' 
IF 

(Rf 

IRF 
IRF 
RF 

~.­
Rf 
RF 
RF 
Rf 
IF 

If 

lf 

IRf 
(Rf 
IRF 
IRF 
IRF 
IRF 
IRF 
~f 
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SCALED VOLUME AND ACTIVITIES FOR SELECTED RADIONUCLIDES FOR EACH WASTE STREAM 

(1\'ute 
ISt,.um Ill# 

IR 

116 

~ .. ~ 
4U76 1.61~+03 

2645.01 1.7lE+03 

19.1l 

104.79 

176.40 1.17E+02 

0.11 

3.74 

0.62 

0.13 

IJO.l4 
~ 1.16E+02 

934.7~ 

1.2l 

0.21 

3.l4 
637.99 

1117.64 

l8.13 

1983.22 
]2_2]2 

108.99 I.IOE+02 

16.64 
]48.01 

_0.42 

ll!l.20 
24]].0l 

318.79 
11.19 
]~.91 

_2.08 

Jl~ 
~ 

O.ll 

171.03 

. 29.19 

37l.6l 
40.5] 

0.61 

91.34 

1. o.oo 

~!+00 
0.01 E+OO 
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n. 

I. 
. 

I. 

I. 

1.1!£+04 

9.97E-Il 

I.IIE+Ol <II~.+ 

1.11 i+O] 

:•o3 

_1.11E+_Ol 

1.76E+O• I. 

I 

1 on::. 

1.19E+OI 

1.27£+04 

0. 
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SCALED VOLUME AND ACTIVITIES FOR SELECTED RADIONUCLIDES FOR EACH WASTE STREAM 

I.IS:;I=rr·E;--I~~.7.:::=:~--;II-;:;;-III- ,s..~c•, (ml) :~•1«1 Am-J~ l!kal•• ~~~~u~~~~ •• ~l r~~4~0~~~~~~;;;1_!'1o:;;U;:I_:+.,!k;;alr';''ll~-JI;;:: .. =l 
RF 5'-76 O.IH !+00 . 

RF 149.76 

RF 111.11 
RF 1446.53 '· 
RF 0.11 

RF 116.97 ~+00 

RF r-1 16.01 I. '+M 

1:~:~:-f,ii;::~:: :~~:~:;---r---_!-Tn<~7.t:~.--ft
6':::~ 

IRF 1$9.51 
IRF 140.14 

IRF 550.]4 

IRL !RL-TIOI 567.94 

IRL 100.11 
IRL 99.6] 

IRL 4.99 

IRL ~·... 10.40 
!RL 1.11 

RL RL-TI07 6156.09 

~L 

IRL 

:RL 
IRL 
'RL 
IRL 

l:l:-
IRI. 
IRL 

IRL 
IRL 
IRL 

IRL 
IRL 

IRL 
IRL 
IRL 

IRL-TIOI 191.61 

IRL-TI09 19.71 

IRL-TIIO 494.03 

IRL-TIIJ Jl7.74 

IRL-Tlll 41.80 

IRL-TI14 19.18 

IRL-TI15 1015.43 

IRL-T116 lt.O: 
IR~III 16(.91 

IRL-TI15 

IKviiJU 

Ill. II 
19] 

0.1 

IS. I 
113.1 

0.41 

11.75 
0.11 

]0.16 

11. 
0. 
0.1 

1.95£+01 

"" 
tOl 

• 
• 

+01 

0.1 

. 

4.41~ 

6.54£-01 

1.16£-01 

3.68£-0( 

I . 

1101!+01 

9.61£+01 
5.76£+01 

1.] £+04 

7.511>+01 

1.11Et01 

1.94£-05 

_! 
1.11£+0( 

u !-0 
1.7l >tO 

I. 

6.P~l 

'-19Et0l 
6 
].1 

1.41E+OI 

1. 
7.01 E-01 

4. 

]. 1£-0l 

l.lOE-I_CI 
1.90£-041 

7.40E.Ol 

6.1l , ... , 

9.]]£.01 

1.17£.01 

~ 

) 



) 
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SCALED VOLUME AND ACTIVITIES FOR SELECTED RADIONUCLIDES FOR EACH WASTE STREAM 

11-SIT~E-I~~~:~: IIlii IS<oltd o(ml) lli<oltd.:-:~ lli<llt•~~~ISc:~oltd~ll'lll~-ltlJ~I~ro-J~O ~ 
lRL 0.42 I. fAll ~-01 

RL U 1.63 1-'!1~2 

IRL ~ 13t.ll ~· 

RL RL-TI4l 403.71 

RL 711.19 

9 

0.60 
0.42 
6.9] 

li!i 0.11 

'IlL RL-W281 0.]7 

ii IRL-Wlll O.ll 

IRL 11.6S 
RL IRJ.W114 0.41 

Rl IRI.W1R1 1~11 

RL 0.11 

RL 0.4l 

IRL IRL-W2BB 1.04 

IRi z.o8 
liii IRL-W290 1~19 

IRL 7.98 

IRL 0.11 

IRL l.lS 

IRL IRL-W294 1.04 

IRL 1.17 

IRL L-W296 ].16 

IRL L-W297 1.66 

IRL 19.]4 

!iii.- 0.62 

IRL ~~~ ~1~ 

~~~ - ~ l~;::~j~i - - . ;.:~ ~ ~ ~ 
~~~~~'"-----l'~"':.;··w:J~m----1- - . - ~! 
]M· IRJ,Wl04 l.ll 

IRL 57.0 

1:~ IR1.-Wl07 -'Hijt-
RI. 1.7~ 

IRL 0.21 

IRl IRL-WliO 1.61 

IRL IRL-Wlll 90.93 

l. 

( 

( 

(. 

O~OOE•M 

: ~=~=-':: 
1
__ o.ooEi~'­

~ ii, . 

1~41RHlll O.OOF.tOl] 

1.~4Et01 

Ul~oOI 
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I.IOEtO 

l.41Et0 

a.r ;to 
MlEtOO 
UlEtOI 

l.IIE.O 

4.l2Et0 

1.26Et01 

1.6: EtOtl 
I~ 

-~ 

•~1 o•oo 

~ 
1.16E.OI 

6.64E.OI 

E.OI 
E-01 
E.OI 

1.77E.OI 

1.1l Et02 

1.41Et02 

0. 

0. 

0~ 

0. 

0. 

0. 

0. 

0. 
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;RI. 
,RI. 
'RI. 
,RI. 
Rl. 
Rl. 

IRL 
IRL 

I. 
IR 
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IRL 
IRL 
IRL 
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IRL 
IRL 
RL 
IL 
IL 
IL 
RL 
RL 
RL 
RL 
RL 

IRL 
IRL 
IRL 

TABLE- I 
SCALED VOLUME AND ACTIVITIES FOR SELECTED RADIONUCLIDES FOR EACH WASTE STREAM 

w •••• 
IIlii 

12 

15 

IRL-W319 
IRJ_wun 

IRL-W321 

IRL-Wl24 

IRL-Wl27 
IRL-W321 

i.-W341 

••• 
•• 

IRL-W349 

01.-WlSl 

IS<alt4•(ml) IS<alod~~~ ~[!:§g~- ISoalod~ 
58.59 

_!_14.07 I 
117.11 

3.1 
0.2 

16.1 4. 
~ 1.43E+OI 

7.51 
56.6~ 

0.21 
15.9~ 

14.31 
3.71 
1.66 2.21E+OO 

56.1~ 

789.19 
3.71 

-~"7.11! i+OI 
__!11.1!1 i+OI 

721.16 
0.20 E-Ol 

I~ 
_!!I 16E.Ol 
2.10 
0.4 
0.2 
0.4 ~ 
0.21 
0.21 
0.83 
0.~2 
0.2 
1.9 
0.4: I. 
0.21 
O.ZI 
0.21 
0.21 
0.21 
0.21 

n 

I 

3.11E.OI 

UOE+OI 
1.13E+O 

3.11E.QI 

4.21E+Ol 

0 211':-UI< 

3.11E.QI 
I.IIE-01 

2.41E+~I 

I 

J,!7f:~l 
I. 
I. 

6.11~+01 

1.41E.Q3 

.l4E+OI 

1.25E+Ol 

Hli::+Ol 

U3E+Ol 
4.76E.OI 

9.21~.01 

9.21E.Ol 

~-

0. 

0. 

0. 

0. 
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~-~---.;\ 
\ -;. .. .--"''~-_) 

.... ~/ 

} 

(IVOJie 

(SITE (Shnm 

IRL 
IRL 
IRL 
IRL IRI 

IRL 

IRL 
(RL 
IRL 
IRL 
IRL >I,Wln 

IRL IRI,Wl6l 

!RL 
IRL 
IRL 
IRL 67 
IRL 
IRL IRI,Wl69 

!RL 
fRL 71 
fRL (RL-W372 

f~L 
IRL IRL-W374 

IRL 
·RL 
IRL 
RL 
RL 9 

lliL 
RL 
RL 
'RL 
IRL 
iRL 
'RL 
RL (RL-W387 
Rl ,Wlll 
RL ,WliO 

RL IRL-W390 

RL 
(RL 

) 
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SCALED VOLUME AND ACTIVITIES FOR SELECTED RADIONUCLIDES FOR EACH WASTE STREAM 

c~(Snl~od~l(ml~_ll.!)~~) ....... ~:~:~~E~ l~OIMh-UI ~ 
-~1 . 1.11~ l.llEtOO 

1.01 
1.2l 
0.21 
2.50 

16.64 
4.71 
0,62 

16.64 ..,. 
11.69 
64.04 
6., 

16.64 

_4."1-

~-

2 

11.4 

~ 
367.7 

7029 61 
306.06 

0.2_! 
0.21 

162."72 
423.14 

9.4l 
0.61 

12.2) 
0.4~ 

2.~ 
20.1~ 
0.2 
0.6 
0.4 
0.2 

l.44E-GI 

1.21 E+O: 

~ 
I.HE+OI 
l.l" E-GI 

1.93E-GI 
l.l9E-GI 

~.no 

I. ~+00 

I. 

n.-
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UIE-GI 

__I' Ill! +00 
1.4lE-GI 

3.21 ,+01 

2.27E+OI 

1.13E+OO 

' 

1.19E+OO 
l.OIE-03 

I 

3.13E-Ol 

3.17E~ 

I. 

I. 

l.llE-GI 

7.37E+Ol 

.IOH+03 

0. 

O.OOE+OO 
O.OOE+OO 

0. 
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!SITE 

IRL 
IRL 
IRL 
RL 

IRL 
IRL 
IRl 
IRl 
RL 

IRl 
IRl 
IRL 
IRL 
IRL 
ISR 
ISR 
ISR 
lSI 

lsR 
ISR 
ISR 
ISR 
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ISR 
ISR 
ISR 
ISR 
ISR 
ISR 
SR 
SR 
SR 
SR 
ISR 
ISR 
ISR 
ISR 
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SCALED VOLUME AND ACTIVITIES FOR SELECTED RADIONUCLIDES FOR EACH WASTE STREAM 

]Wosle 
lllfj 

IRI.W199 

IRI.WAOO 

IRI.WAOI 

IRL-W40l 

lr·HM 

IT 

I TOOl 

IIWI·f~-H~I 

!TOOI·f 

WOZ7·!ZIH·VI 

!Staled 

I 

IStoi .. Am-HI 

67.11 
49.11 • 

17Ul fiiE+Ol 

0.21 

_55.71 
0.11 

-~1' 
_15.31 
114.16 

_1491 
- 0.6l 
_15.11 

_11,~1 
11,41 

490.50 
954.27 

6571.31 

95.11 
3J91.47 

1!17,71 
_!66.2(1 

~-II 
50.1' 

4.51 
1711.9: 
110.01 
100.] 

45.9' 
0.11 

- 0.5l 
_165.~l 

~ 
ll.ll 

115.42 
1.19 

15.11 
]4.74 

_1.19 
16.59 

9. 

I 

I, 

i 

• 

\.75E-411 

2.79E+OI 
1.62E+OZ 

l.l9E+OI 

!Stole~~~~·;: ~IS<ole.~ IStoi .. J'u.UI 

0. 3. E+OI 

1.47E+Ol 

0. ~ 
0~ 

i+04 

.71E+01 
I 

I . 

I. i+Ol 

1.11 i+Ol 

2. E+OI 1.1~+111 

u•E+01 6.i7EfOi 

.... I 

3~ IE-411 

0+<11 

9.01&< 

I.IIE+Ol .,., 

i+Ol 
itO 

.... I 

,...., 
_1 E+Ol 

E+Ol 
E+OI 

1.4< i+OI 

J, '"" 
I. itOI 

••• 
~~ 

l.lOE-411 
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TABLE- 1 

SCALED VOLUME AND ACTIVITIES FOR SELECTED RADIONUCLIDES FOR EACH WASTE STREAM 
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-- Table 2 
NORMALIZATION FACTORS (NF) 

TOTAL CURIES ESTIMATED FROM BIR REV. 2 WASTE STREAM DATA J 

Page 1 
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NOTE: 

Table 2 (continued) 

NORMALIZATION FACTORS (NF) 

CALCULATION OF IDBIBIR RATIOS (NF) 

NC-> Cunot Be Calculated Due to Data DiiCftPU&:y 

Page2 
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Table 3 
RADIONUCLIDE SCALING FACTORS (SFa) 

TOTAL ESTIMATED ACITVITY FOR STORED VOLUME (Without Scale-up) 
Stored Am-241 Stored Cm-244 Stored Pu-238 Stored Pu-239 Stored Pu-240 Stored Pu-241 Stored U-234 

2.40E+05 2.61E+03 7.55E+05 3.60E+05 6.88E+04 l.08E+06 7.54E+01 

TOTAL WIPP ACI1VITIES (Based on CCA Radionuclide Table) 
Am-241 Cm-144 Pu-238 Pu-239 Pu-240 Pu-141 U-234 

4.42E+05 3.1SE+04 2.61E+06 7.8SE+OS 2.10E+OS 2.31E+06 4.65E+02 

CALCULATED SCALING FACfOR FOR EACH NUCLIDE 
Am-2411 Cm-244 Pu-238 Pu-239 Pu-240 Pu-241 U-234 

4.011 8.61 3.75 1.97 3.76 4.17 106.94 
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Table 4 
VOLUME SCALING FACTOR (SF.) 

IWIPP CAPACITY FOR CB-TRU WASTE 
I 

ITOTAL STORED VOLUME FOR ALL WASTE STREAMS 
I 58533.25 

TOTAL PROJ. VOLUME FOR ALL WASTE STREAMS WITH RAD DATA 
16865.15 

!voLUME SCALING FACTOR (SF.) I 
I 6.s2 

Note: (168500- 58533.25) I 16865.15 ~ 6.52 
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United States Government Department of Energy 

memorandum Carlsbad Area Office 
Carlsbad. New Mexico 8822: 

DATE: 

REPLY TO 
ArrN OF: 

SUBJECT: 

TO: 

CAO:NTP:RLB 96-0687 

Preliminary Estimate ofComplexing Agents in TRU Solidified Waste Forms Scheduled for 
Disposal in WIPP · 

LesE. Shephard, Director, SNUNM 

Attached is a copy of the report containing the preliminary estimates of complexing agents in 
transuranic (TRU) solidified waste forms scheduled for disposal in the Waste Isolation Pilot Plant 
(WIPP). This information was requested from the Transuranic (TRU) Waste Baseline Inventory 
Report (TWBIR) team in support of the Performance Assessment (PA) being conducted by Sandia 
National Laboratory (SNL). Information has been received from the Rocky Flats Environmental 
Technology Site (RFETS), the Los Alamos National Laboratory (LANL), and the Oak Ridge 
National Laboratory (ORNL) on potential complexing agents in their solidified waste forms. 

The original scope of this request was to ask the TRU waste generator/storage sites about 
potential "aqueous-soluble chelating agents" in their solidified waste forms. As this subject was 
researched, two things were realized. First, in lieu of the term "chelating agent," the term 
"complexing agent" should be used. "Chelating agents" are a subset of"complexing agents" and 
as such a more complete assessment would cover the presence of potential "complexing agents." 
Secondly, it was recognized that "aqueous-soluble" is a relative concept in that essentially 
everything is "aqueous-soluble" at some concentration leveL Therefore, the data provided here are 
for all complexing agents reported by the sites. These data will allow SNL personnel to detertnine 
the cutoff of solubility where certain compounds are no longer considered to be of interest for P A 
calculations. 

The final report at the end of March will contain the necessary attached documentation, references, 
and elaborated text summaries. 

If you have any questions concerning the attached information, please contact Mr. Russ Bisping of 
my staff at (505) 234-7446. 

Attachment 

on 
Manager 
National TRU Program 

@ p111'1tea on recvcleo oaoer 
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Les E. Shephard 

cc w/attachrnent: 
K. Hunter, CAO 
M. Mcfadden, CAO 
R. Bisping, CAO 
P. Drez, CTAC 
J. Harvill, CTAC 
L. Sanchez, SNL 
M. Chu, SNL 
M. Marietta, SNL 

MAR1sms 

® 
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ORNL 

Complexing Agents 
Site Summaries 

ORNL has provided a list of organic compounds which contain some aqueous-soluble compounds 
that are apparent complexing agents. A copy of the list of all compounds reported by ORNL to 
the BIR. team is attached for completeness (Table 1). The list in Table I is from an ORNL report 
on low-level waste, but the same compounds an: anticipated to occur in the TRU waste based on 
process history. ORNL cannot quantify these compounds in their solidified wastes, but have 
provided an estimate ofTotal Organic Carbon (TOC) for each TRU waste tank (Table 2). The 
sum of the TOC from all the transuranic RH-TRU tanks is approximately 3691 kg. It is 
anticipated that most of the TOC in the tanks is not associated with complexing agents, but that 
has not been verified at this time. As a conservatism, SNUNM can assume that any complexing 
agents listed in Table 1 could form the bulk of the TOC in the 0 RH-TRU tanks. 

u~ ~ 
Los Alamos National Laboratory has provided estimates~ urCol[tu)lltlt!rufiagents that are 
anticipated to occur in their TRU solidified waste s used in 
decontamination and spill clean-up operations ( e debris wastes). The 
quantities of these compounds are listed in T 

RFETSIINEL 

The information provided by RF~S:i~~ o estimate the amount of complexing 
agents in the RFETS retrievabl o t Idaho National Engineering Laboratory 
(JNEL). Attached is a · S that was provided to the BIR. team as a 
basis for potential comJ? · ~e scheduled for shipment to and disposal in 
WIPP. This same list gether as part of the documentation requested by the 
State ofNevada to documen 1% "complexing" agents occur in RFETS solidified 
low-level "saltcrete" waste that d be shipped to NTS for disposal. 

The list was provided as a yearly estimate of complexing agents used on site at RFETS. It is 
conservative to assume that all of these complexing agents would reside in the TRU waste. Based 
on the authors understanding at this time, the inventory ofRFETS complexing agents is across 
the entire site, so this should include material expected to occur in the debris wastes (this will be 
verified for the final version of this memo). The mass of complexing agents reported in Table 3 
for RFETS results from multiplying the yearly estimates (in kilograms) by 20 years of production 
at RFETS (1970-1989), which includes RFETS waste in storage at INEL. 

1 
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Table 1. Organic chemicals used regularly in the TPP (7920) and TIJRF (7930) and 
subsequently discharged to the ORNL Ul. W system 

Chemical 

Acetic acid 
Acetone 
Adogen-364-HP (-lriluarylamine) 
Carbon tetrachloride 
Deodorized mineral spirits (Amsco) 
2.5-di-tert-butylhydroquinone (DBHQ) 
Dietbylbenztme (DEB) 
Dietbylenettiaminepentaacetic acid (DPTA) 
Di (2-etbylhexyl) phosphoric acid (HDEHil~ 
Di-isopropylbenume (DJPB) 
Etbanol 
Ether 
Ethylenediaminetettaacetic aci 
2-etbyl-1-bexauol 
cz-bydroxyisobutyric: acid 

=ol ~~ 
n-dodecane ~ 
n-paraffm (NPH) 
Oxalic acid 
'lbenoyltrifluoroacetcme (TI'A) 
Tributylpbospbate ('I'BP) 
Tricbloroetbylene (TCE) 
Xylene 

"m =minimal usage: !:10 kg/year or !:Uyear. 
Bates, 1988 

83-4 

Approximate 
Annual Usue 

m• 
IOOL 
lOOL 
m 
lOOOL 
m 
SOOL 
m 
200L 
lOOL 
lOOL 
m 
m 
m 
m 
m 
m 
m 
m 
m 
m 
m 
m 
m 
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Table 2. ORNL Total Organic Carbon Estimates 

Taak 
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Table 3. RFIINEL and LANL Complexing Chemicals Estimate 

l'olaltlal Com : AteaiS iB ll.ocl<y FlaiS &d11a1aa Slorells& INI:L) alld LANL Wu&e 

Co•!IOU•II RFMus f'klrl LANL Mus f'klrl Total Mus-lklu 

I.a. ""lcAdd 90 7 97 
i.AceCicAdd 132 10 142 
Sadi_A....,. 1110 1110 
CllrtcAdd 90 1100.5 1191 
Sadlaa Cltnte 400 400 

Add 90 13706 13796 

!EDT A 23 23 ....... 46 46 
ftesp'•tp 74 74 

loll~ O.l4 

~ 
0 

IP~-··f'.- 72 - 72 .... , ..... 
~~ t: b-. . _ ..... v 

-

® -
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United States Government Department of Energy 

-memorandum Carlsbad Area Office 
Carlsbad. New Mexico 8822' 

-

OATE: 

REPLY TO 
ATTN OF: 

Ylarch 29. 1996 

:-ITP:DW:96-ll11 

Current Estimate of Complexing Agents in Transuranic Solidified Waste Forms Scheduled 
for Disposal in WIPP 

LesE. Shephard. Director. SNLINM 

Attached is a copy of the report containing the preliminary estimates of complexing agents 
in transuranic (fRU) solidified waste forms scheduled for disposal in the Waste Isolation 
Pilot Plant (WIPP). This information was requested from the TRU Waste Baseline 
Inventory Report (TWBIR) team in support of the Performance Assessment (PA) being 
conducted by Sandia National Laboratory (SNL) and is based on input from the following 
TRU waste sites: Rocky Flats Environmental Technology Site <RFETS). Los Alamos 
National Laboratory (LANL). Oak Ridge National Laboratory (0RNL), Savannah River 
Site (SRS). Hanford Operations (Hanford). and Lawrence Livermore National Laboratorv 
(LLNLl. 

The complexing agent inventories provided in this letter are in response to a Sandia 
National Laboratory (SNL) request for information from the U. S. Department of Energy 
(DOE) Carlsbad Area Office (CAO). A copy of the original request for this complexing 
agent information is contained in Appendix B of Revision 2 of the TWBIR (DOE/CA0-95-
1121. December 1995). The documents attached represent the final information requested 
for this input to the Performance Assessment ( P A) and satisfy the commitment on this 
subject contained in the March 15. 1996. memorandum !CAO:NTP:RLB 96-0687) to 
respond to SNL before the end of March. It should be specifically noted that all waste 
inventory volumes quoted are derived from Rev. 2 of the TWBIR. 

Tables 1 and 2 provide a summary of Total Organic Carbon (TOC) in the remote-handled 
(RH)-TRU sludges from ORNL and a list of possible complexing agents that may 
contribute to the TOC in the sludges. Table .3 provides a summary of specific complexing 
agents that may be present in the TRU waste for SNL use. 

Table 4 summarizes the volume of stored and projected TRU waste that contributes to the 
estimate of complexing agents in the waste. For contact handled (CHl-TRU waste. greater 
than 94% of TRU stored and projected tina! waste forms. greater than 98% of the 
Solidified On!anic tina! waste forms. and ~reater than 92:1: of the Solidified Inor~anic tina! - - -
waste forms contribute to the complexing agent estimate. For RH-TRU waste. greater 
than 86'7c of TRU stored and projected final waste forms. 100% of the Solidified Organic 
final waste forms. and 100% of the Solidified Inorganic final waste forms contribute to the 
complexing agent estimate. 

84-1 



Les E. Shephard March 29. 1996 

The attached site summary. tables. and background references contain greater detail about 
the basis for these estimates. 

If you have any questions concerning the enclosed information. please contact Mr. Russ 
Bisping oi my staff at (505) 234-7446. 

Attachment 

cc w/attachment: 
R. Bisping, CAQ 
G. Basabilvazo, CAO 
P. Drez, CTAC 
L. Sanchez. SNL 
M. Chu. SNL 
M. Marietta. SNL 
J. Harvill. CTAC 

~ ~Qasf-
~atkins 

Manager 
National TRU Program 

/~') 
•. ":'\ .• 

"'--- --~-· 
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SITE SUMl\fARY 

BACKGROUND 

Information has been received from all siteS that were requested to provide data on potential 
complexing agents in their solidified waste forms: Rocky Flats Environmental Technology Site 
{RFETS), Los Alamos National Laboratory (LANL), and Oak Ridge National Laboratory 
(ORNL). Several transuranic (TRU) waste siteS which either generate no solidified waste 
forms or small quantities have also responded. A copy of the Carlsbad Area Office (CAO) 
memorandum requesting the complexing agent information from the siteS is included 
(Attachment 1). 

The term "complexing agent• is being used in lieu of "chelating agents• in this memo, since 
chelating agents usually have a certain structure (chelating comes from the Greek work "chele" 
for claw, as in a crab) and are considered a subset of complexing agents. That is, the acerare 
ion will • complex • with some metals and increase their solubility but does not have the 
structure that would label it as a chelating agent. A "commonly" known chelating agent is 
EDTA (ethylenediaminetetraacetic acid), which contains functional (acetate) anion groups 
arranged in parallel which resemble a "claw"-like structure for complexing the cations. EDTA 
has two claw structures at either end of the molecule. 

The original scope of this task was to ask the TRU waste sites about "aqueous-soluble" 
complexing agents in their solidified waste forms. As this task was researched, the authors 
realized that the term "aqueous-soluble" is only a relative term, since everything is aqueous­
soluble at some concenuation level. Therefore, every potential chemical compound that has 
been reported from the TRU waste sites is included and the task of selecting aqueous-soluble 
compounds is left to the Sandia National Laboratory (SNL) personnel in charge of 
Performance Assessment (PA) calculations. 

TRII WASTE SITE RF$IDNSFS 

Oak Ridge Natiooal Laboratory (ORNL) 

ORNL has provided a list of organic compounds that contain some aqueous-soluble compounds 
that are apparent complexing agents. A copy of the list of all compounds teported by ORNL 
to the TRU Waste Baseline Inventory Report (TWBIR) team is attached for completeness 
(Table 1). The list in Table 1 is from an ORNL report on low-level waste (Kaiser, 1988), but 
the same compounds are anticipated to occur in the TRU waste based on process history (but 
not necessarily at the same concentrations). ORNL cannot quantify these compounds in their 
remote-handled (RH)-TRU solidified wasteS, but have provided an estimate of Total Organic 
Carbon (TOC) for each RH-TRU waste tank (Table 2). The sum of the TOC from all the RH­
TRU tanks is approximately 3691 kg. It is anticipated that most of the TOC in the tanks is not 

C-.rAI-----~ 
.W ... 17.19f/6 
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associated with complexing agents, but that has not been verified at this ume. As a 
conservatism. SNL can assume that any complexing agents listed in Table I could fonn the 
bulk of the TOC in the ORNL RH-TRU tanks. 

Los Alamos National Laboratory (LANLl 

LANL has provided estimates of four complexing agents that are anticipated to occur in their 
TRU solidified waste streams and as matenals used in decontamination and spill clean-up 
operations (that would occur with the debris wastes) (Atuchment 2). The quantities of these 
compounds are summarized in Table 3. 

Rocky Flats Enviroameatal Technology Site <RFETS/INELl 

The information provided by RFETS has been used to estimate the amount of complexing 
agents in the RFETS retrievable waste (post 1970) at Idaho National Engineering Laboratory 
(INEL). Attached is a listing of chemicals from RFETS that was provided to the TWBIR team 
as a basis for potential complexing agents in TRU waste scheduled for shipment to and 
disposal in WIPP (Table 3). This same list Was originally put together as part of the 
documentation requested by the State of Nevada to document that less than 1 'J'O •complexing" 
agents occur in RFETS solidified low-level "saltcrete" waste that would be shipped to the 
Nevada Test Site (NTS) for disposal (Atuchment 3). 

The list was provided as a yearly estimate of complexing agents used on site at RFETS. It is -
conservative to assume that all of these complexing agents would reside in the TRU waste. 
The inventory of complexing agents is the best estimate for all TRU waste generated across the 
entire RFETS site, which includes debris wasteS. The mass of complexing agents reponed in 
Table 3 for RFETS are arrived at by multiplying the yearly estimates (in kilograms) by 20 
years of production at RFETS ( 1970-1989), which includes RFETS waste in storage at INEL. 
The yearly estimates can be found in Attachment 3. 

SavaDDah River Site (SRSl 

The SRS has provided infonnation (see letter included as Attachment 4) on three complexing 
agents used on site in connection with their operations: tributyl phosphate (TBP), tri-octyl 
phosphine oxide (TOPO), and tri-iso octylamine (TiOA). As discussed in the SRS letter, none 
of these compounds are expected to be found in SRS TRU waste. 

Hanford Operatious 

Hanford Operations has provided a listing from their database of potential chemicals in their 
TRU waste. The only chemical that appears on the list that might act as a chelating agent in 
aqueous solutions and has a reportable quantity associated with the waste is tributyl phosphate 
(TBP). TBP is reponed under three different spellings with a total of 92.5 kg. This value is 

c___, ... ,_ . ._~ 
.w.-;7,1996 

B4-4 

Pagel of 3 



summarized in Table 3. The enure list of chem1cals and the associated quantities (in kg) 
reported by Hanford are included in Attachment 5. 

Lawrence livermore National Laboratory <LL'lL) 

LLNL submitted the letter mcluded as Attachment 6 which documents that no chelating agents 
occur in the LLNL TRU waste streams. 

ESTIMATED VOI.I!ME OF TRIT WASTE INCJ IIDFD IN COMPI.EXJNG AGENT 

MEMO 

Column 2 of Table 4 contains a list of the total TRU waste destined for disposal in WIPP 
(stored plus projected to 2022). Column 3 estimates the volume of waste from each major site 
that has contributed to the estimate of complexing agents in TRU waste. Columns 4 and 5 
provide the same data for Solidified Organics and Solidified Inorganic:s final waste forms. The 
two rows labeled "PERCENT AGE" provide an estimate of the percentage of waste for which 
the TRU waste sites have provided data used in estimating the complexing agents in the waste. 
It should be specifically noted that all waste inventory volumes quoted are derived from Rev. 2 
of the TWBIR (DOE. 1995). 

REFERENCES 

Kaiser, L. L., 1988, "ORNL Inactive Waste Tanks Sampling and Analysis Plan, • 
ORNL'RAP/LTR.-88/24. April 29, 1988, Oak Ridge National Laboratory, Oak Ridge, 
Tennessee. 

U.s. Oepanment of Energy, 1995. "Transuranic Waste Baseline Inventory Repon (Revision 
:)," OOEICA0-95-1121. December 1995. Carlsbad. New Mexico. 

.::-.... ·--·iii_Vw-_ 
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Table 1. Organic Chemicals Used Regularly in the TPP (7920) and 
TURF (7930) and Subsequently Discharged to the ORNL LI.LW System 

Chemical 

Acetic acid 
Acetone 
Adogen-364-HP (-triiuarylamine) 
Carbon teuachloride 
Deodorized mineral spirits (Amsco) 
2.5-di-ten-butylhydroquinone (DBHQ) 
Diethylbenzene (DEB) 
Diethylenetriaminepemaacetic acid COPT A) 
Di (2-ethylhexyf) phosphoric acid (HDEHP) 
Di-isopropylbenzene (DIPB) 
Ethanol 
Ether 
Ethylenediaminetetraac:etic acid (EDT A} 
2-ethyl-1-hexanol 
cx-hydroxyisobutyric acid 
Isopropanol 
Methanol 
n-dodecane 
n-paraffin (NPH) 
Oxalic acid 
Thenoyltrifluoroacetone (TT A} 
Tributylphosphate (TBP) 
Trichloroethylene (TCE) 
Xylene 

'm =minimal usage: :s: 10 kg/year or :s:iitersiyear. 
Bates. 1988 

~ 
\2:) 

B4-6 

Approximate 
Annual Usase 

m' 
100L 
IOOL 
m 
1000L 
m 
SOOL 
m 
200L 
IOOL 
IOOL 
m 
m 
m 
m 
m 
m 
m 
m 
m 
m 
m 
m 
m 



Table 2. ORNL Total Organic Carbon Estimates 

TRUTANKS ITANK NO.I VOLUME fm'll MASS lklrl TOC frulklrl TOC lklrl 

I I I 

INACTIVE TANKS I I I I 

North Taaic Fann W.031 5.3 5670 5300 JO.OS 
W-ool 18.2 24527 200 4.91 

Souda Taaic Fann W.07 37.5 45715 1300 59.43 

w.os 11.4 14010 84110 118.27 

w-oo 0.8 833 2900 2.42 
W-10 28 31650 4900 155.09 

Old Hydrofractun Facility T..Ol 3 4845 18600 90.1~ 

T-02 4.6 7328 28000 205.18 
T..03 7.7 14829 9140 135.54 
Too04 s 6242 4620 28.84 
T.OO 1.9 2967 7620 22.61 

ACTIVE T A.NKS I 

Evaponator Facility C·2 45.6 63853 3281 209.50 

W·21 27.5 38524 6480 249.64 

W·22 43.5 60939 22.1 1.3S 

W·23 64.2 89818 4120 370.05 

MVSTs W·24 52 72861 2940 214.21 

W-25 90.7 126911 2330 295.70 

W-26 59.2 82930 6220 515.82 

W·27 69.1 96707 3135 303.18 

W·28 16.5 ::3051 2500 57.63 

W-29 46.4 64913 3531 229.21 

W·30 46 64383 3531 22.7.34 

W·31 26.3 36828 4470 164.62 

Tot.ai TOC 3690.69 
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Table 3. RF/INEL and LANL Complexing Chemicals Estimate 

I'OTENTIAL COMPUXING AGENTS IN ROCKV FLATS (INCLUDING STORED AT INEL), LANL, HANFORD TRU WASTE 

COMPOUND RF MASS (llg)111 LANL MASSJ!!Il:! HANFORD MASSJ!II:! TOTAL MASS 11«<1 

Ascorbic Arid 90 7 91 
Actlic Acid 132 10 142 
Sudium Acelule 1110 1110 
Cilric Acid 90 IIOO.S 1190.5 
Sodium Cilrale 400 400 
Oxnlic Acid 90 13706 IJ796 

EI>TA 23 23 
8-11 ydrn• yiJninoline 46 46 
l'rihully Plmsphale 14 92.5 166.S 
I, I 0 l~oemmthrnline 0.24 0.24 

~ 
' (X> 

l>ihuyl·n,n-diethylcarbumoyl- 72 12 
noelhylphnsphnnule 

11 l..:ller lfum W.F. We>lnn In E.S. Goldberjl. Nn. 89-RF-3055, dated September I, 1989 (AUachm<nl 3) 

"Memorandum from C.l. Fou loP. Drez dated March 12, 1996 (AIIIchment 2) 
11 Memorandum from F.M. C.Mmy and M.R. Kerns In I... C. SIUichcz lhroush S. lull, dated January 25, 1996 (AIIachmonl 5) 

. 
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~:-:nee Sla.tes Guvernment Deoanment of Enerr;;-

memorandum Ca.nsoao Area C:!ic2 
C:.>nscao. New Mextco 8822~ 

:l:(Pl T TO 
.. :-"rH OJ: 

~UUI.CT: .".dd1U~I T rmsur.m1c 1 TRUl W u1c D~ut i\cuucs1 tcr S;mCII& Nauonat bccraltlru:s · W hie 1so1auon 
?i!ot i'l!ln 1 Wll'Pl P:riorm= .~sscssmcnt 

;)ismouuon 

We have bcl:zl Uliormcct by ICCICSCIIlOIUVes fr<ml Sana1a N•tiaJilll ~cs (SNL) worian!! on WJP!' 
?crformancc Aun em CPA) thou. thcv rccutre man: 1nformauon on a:rt:IID TRU WISte·re!11t:at 
rar= 1n onicr 10 mess thctr JnllllCilc:: en Wli'P PA (sec 11U.1Ci1:1i ~ oi rcicvant pap 1crm SNL 
rncmaJ. 

Oa\11 for most oft!= parilmeiCtS have aln::sciv been r=vca fron11hc su.cs cllht:l' through rcspomcs ro 
:he Haselicc invc:mary i\C!IOfl \BIR). Rev1s1an l. qucsucnaauc or t>y I1ISCIISSlOIIS wtth SliC 
n:p=cnuwvcs. How<:vcr. SIIICC the rcqucs1lrom SNL far cialll on water solubil: crg;~~~~C ligllllis (t.c.. 
cildalill§ agcatsl wa nott=io<:d in wm: for inclus1011 in the BIR Rev. 2 dar. cal~ WlPJ' J'A sul! n=Qs 
data for this J':uliiiii:IC'· As pt:l' the SNl memo. the data arc m=ia1 bv ttle enci of Fclmlarv 1996. mu1 
1 hc:ciore It is being aclllr= thrcugil this request SC!'IIflltdV from 1hc upconuug !31R Rev. 3 dal& c:W. 

As documcntcoi tnlhc SNL c:=. WIPP !'A wouici like to hi\'C .. best I."StiDUia:s" tlw.mc n::~lisuc :met 11QI. 

ovenv ccmscrvauvc:. C~=v, ~il siLCS U!OIIllli\'C CXI.Wll8 aata on chcblillg :~gccu pres:rtt '" UICir 
wa~ are rcaue."cci tn suum11lhc bl:l.1. u•••iablc uliom!aruiD to ttle BIR teclmiCIIl suffbv Februarv 26 . . . 
1996. 7itc dctoUls on lhe narurc ai 1.hc tm-nrmauon ocm!r requcsll:d bv WU•t:> PA arc c=ng prov1occi m 
7 able 3 of !he liU.GCilmc:llt. 

.\ rc:-.m:sene~m·e from SNL WlPP !'A ,,,ii be ava1iablc at the ll;)commg ilJR. RCVJSlOC .3. Dllta Ull 
\1ccung I.O be held in Ccnc:orci_ C:~lifcmta_ ~n january 10, 1996. We :IIIUC1!llltc that a bneior=cnt:suon 
wdl be mllcic a1 t!IL• rnCCUII~ oy WIPP l' ... swT CX!'IliUitnS the lm!ICfWICC of !he ciiWI followeci bv 1111y 
qucstians from sue re;ns=uns. lfyou i~ve ~mv c;uanomicilmiiCliUcns regring lhil mmLCt. pic= 
be rc:ay w ciiscuss these ;n tnc u!)CCmtn~ mc:ttng1n Con=rci With the SNL WJPP PA tepu s nanvc_ 

Th;mk ycu ior your mnrinncQ cc~ucn. 

Attnc:iu11ent 

£ ;j - . 
~··~ ~ 
W astc ('.emiic:wan Man;a!er 

@ .-........ -u ....... ..:~-.,... 
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Table 4. Calculation of Amount of Waste Covered 

Aa:nunled for in 

\lajor Sites Total TRU Complexi11111 Al!ent Estimate Soliciif. Org Soliciif. lnorg. 
fm'l fm'l fm'l fm'l 

I 'R.I Rltll 
RL.., 45515.43 45515.43 0 23.39 

INELg' 28606.74 25657.4 789.67 3349.6 

LLNL'" 941.13 941.13 0 20.18 

LANL'"' 111405.15 18405.15 30.58 6922.02 
NTS"' 627.91 627.91 0 5.67 

ORNL"' 1560.42 0 0 0 
RfETS (II 5107.92 5107.92 140.93 1423.01 

SRS_. 9648.15 9643.15 0 1369.8 

Total Mlqor Sites 110412.85 105903.09 961.18 13113.67 
Total CH-TRU U1721.43 111721.43 980 14108.51 

PERCENTAGE 1111 94.79" 98.08" 92.95" 

BH-1 Ritll 
RL.., 21729.35 21729.35 0 0 

INELg' 220.72 196.98 3.56 65.27 

LANL'"' 193.13 193.13 0 0 

ORNL'"' 2915.64 1243.33 0 1243.33 

T otall'tlajor Sites 25058.84 23362.79 3.56 1308.6 

Total RH-TRU 26930.88 26930.88 3.56 1308.6 

PERCENT AGE "
01 I 86.75% 100.00!0 100.00'!1i 

<ll Table 4-3 to 4-23. Rev. 21WBIR 

m !'~on RFETS Wut& Slllllra=d 

<ll l..etterfrom K. Hainebach to J. T oak daled Marcb 7. 1996 (Attachment 6) 

<•> !'.iemor:utdum from C.L. Foxx toP. Drez daled March 12. 1996 (Attachment 2) 

(S) ms WISt& iS derived from l.L."'l. onJy, 5ee (4) 

' 61 ORNL was only aslted to est!ft!lte complexing agents in solidified 

RH-TRU waste per DOE memoranclum daled January S. 1996 (Anachmenl I) 

<7l Letter irom W.F. Weston to E.S. Goldberg, Letter No. 89-RF-3055. 

dated September I. 1989 (Attactunent 3) 

<ll Lotter irom J. D' Amelio to J. Teak. SWE-SWE-96-{)106. dated February 28. 1996 (Attachment 4) 
191 !'.iemorandum irom F.M. Coonv and M.R. Kerns to L.C. Sanchez tbrougb S. Lott. 

dated January 25. 1996 ( Attactlment 5) 

"
0

' Volume percentage of total TRU waste. Solidified Orgamcs. and Solidified lnorgamcs 

accounted for in compiexing agent memorandum. 
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Alia wuual u this UIDII is ad4tuona1 trucrmauon for <everal w~ matmll 
:nanczensucs. Alllloul!ll !IIese c:=nsua nave not be1:11 tdcnaneli :u wu~e 
~!)&I', ns 10 ce usca for W1PP PA. :nev a:t: nee=d for non-i'A san~~n'! 
'"Vn'i!'iGU to U1C1S u=r i:dutnee on PA. Since U1ese stems~ nat cunmuy PA 
"»" en. m•emarr esnmre• ci tl-.e: cilanaenmcs as "additional informmon· 
in tilt: TWBIR. ar ~- oii~S~a oi the TWBIR. .,;a wnftEII ccm=spo~~~~a~a:. 
Below yaa will lillli u IIM"P" lin of lllaa speaat &ee;llll:a l!Cml. 

l) N• ntt· uc ,.._.. 
.•tt•· I iolfa: ,._.oaUI&t\owe--a~I­
TIIIIa 11: ll lldlll--. %1 Dilima CNO;J, 311111'- ($0/"), 4) pt.. 
pa.as. Uli .S) Of dial: wa~e pw s. t11a laa taur a&e ....a far 
lM PI 1 s mnce*i•l 1'he ftlftlal aM 1M patf .,. i&YDI_. ia 1D1 
d 5 = alld alllflll r-=n• ,., : m wftidl b~ me cat~ 
..... - I I • il&a=iCIIl far t.i I of cdhr' . n.. of i I 7 
u. - qvft'irin of - ill Ul& - \11__,. sl*llll inchKI& ballllhc 
- m. II "" ill lila - u - iadf (due ur D~ aamsia. 
cc..l act dla - f- in various sludaa. Ccmcat can_. C01 claa co 
lei =- ot ~COH),. ~ esrimms far Ibis -.- • we - _. 
-...a ollly • "ba& --· a& IIIia ~- aa ella ~A lm!DI 
,.,.., ¢XI Cll be miM tD det miLe tbl:ir i.mpuz • OD aYeNil r.:::. 
pctiw == (Do .. lcac.m& ~~ anml!n ct&al. am crn:ny c u ••• 
Qw.) 

ll R o-
,_ esu • ..,. ,...- for rosid-. ia :uidilion tD t11osa w...r, id"""'i"" 
at lila ilDcky Am Pbm CRFP). tllal !law Ill& poa:&Dility of bcill1 chupe 
from are:IOUIC& FY to a Ti.U wuaa• SZY-

:n Onaic Ucan• (Qdallq AcaDI 
.. Bc.l ••". flam cwzasdy •vaiiai:alc inicA &. .,. ...... far~ 
... lubte arpaS iiiiiiCll which an UDder mnid ·.,, far IDe ...,;n;ae 
- - (- Tilda 3). I! It II - I l!!e ID .._ ella flea i111j1r 
_, 11ias111D~~oabowatjnru•---..-, 
be m• 1fmB "iPi-! iDfartnaliaa aliCia u ~ iiiii•Wse =...1 ao .. 
UD-i'A s f •1 ==•non• caa be FiWiblli 1D ici..ay if t.ba pz of 
tlla8 UIJIIG woal4 haw my si~Nlic;m iq m (t)o 110\ 1 ... 
lbal ..., a..aiy M"' o111ve.) ~ella 11 far lillai fcrm •pc IIMI" 
q-lies IISDd Ill pi ' aa ollly for Ill& ka? sit& U iniw oa tile 

"pi ...... YU- cloos - em 11111& U;y sit& tlll:ll ··~· 
val..s slmald be ....a in t.•.: reoua!OIS '"mmem ot die tllvemary. SlDaid it 
• d· a •nccj lhu men: aa&licd illformalloa oft orpa: lipad& Will • 
noaleli. yoca wiU be gi'ICII a s.....,n~ wn!IU nQ1IC:Il at a fatmc tillll:. 1b1J 
effort sllauld be f&iiom!co Ill paraild WilD the TWBilt Toc!uuc::ll c1ua lilaal4 
be I"!'Piied in m=nonnaum fonn cy tile encl of Febnauy 1996 w1111 I11!'P"ft· 
ina aor:umenwioD DY t::e ena cf ~ 1996. 
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Table 3. jusufir:alioll of Special Raqutsl Far IIIla 
On O~amc Comp&~ A&eaa. (a) 

:j Qi~=-roe (c) 

I 

I 

i 
' 
' ' 

\ 

I 
! 
I 

I 
I 
I (a) 

(b) 
(c) 

II 
I) Tol&l Tba maa valualli& infarn 1:11 11 Ulis CUDD is a '"bat em• e• "at thll 11 

c..- 1a1a1 - of - saluillc ~ apau (lia-1 in u= ri 
nu ...... nwnL I 

:l) em- ,.,.,. ry tnfw rca •-din• cha cinl& (c::iail: acidllllaJ De tbC ~ 
)UIIIlll.llli lipM. a& t1W - I u I Iii& H-. iln i ~ 
auuoaa .,. verr •a~~~:~~ 

3l t..a.:ala i1lls is aa iww li~ rllar is F ·, t by *'-- .. lllft Cit il:ll 
II 

Oft 'Me Wha is :eq tllllllua.,._ • Cit lhe 
q...-y • ,_dial -'1'1- ill • nw --,_, 
jua aa illiriai a= &QLI* u 11111 ai a - _,_ &-.1 
iC lllls im-cu.- be clan! ; 1bc11 IUfiPiy iatca ana oa 1 

!lie illilili -
I 

4} Ozaiuc ,.,. ___ .... ,_.., ........... 1 
o.a m i:rnt;m 9r'h-. IS zeq , blla as a ,._ .. of cba ' 

q1llllll\'l' o1 ow. ~~~a -uv w. ill u. nw --(Nil 

jUS& Ul l~lial aiDDIIIIl $li!IPliai a& pet Of a •- SIIQIIU. Hawewf. : 
i! lllis IIIIIIZIIIIIIal - lie clarau; U.. aupp~y inf,-- oa ~ 
!he inilili ._._. ! 

5I !DTA This liJIIIA 1~1 j"••i I 
i 

Kicl ) is abo of III&JCII' am;ar: 1 

- clu& 10 its c- USil: as a c* lsoiYaL i 
Infuta anne oa a.- 'l'idiri••t Wal& m...u.- fttllllillll for tscm-PA scapiac atc.:t•riee 11 

for .,. r c"' at their ~ n. ;a ot tbaa-....... rtnmc111811 are imJ1anaa · 
forU.eniri+--=~WRb~-~= ..:.nc~_•Hril~ofr # ada 
n-~ -. nllblt 111 II= onllr of llll:ir wa;a:a •• 1111111 • • r1e - -. 
AJso SllfiPiY .., &ftilabic i14Di- dial nru - • a- may haft 011 111e 
dep-nstn ordal:ay- ctlia- ill~ (UIIIi"t 'I.., __ it 1 itle 

111- wlllnlno iaf-- iS ....uablc. supply piUKa 011 =-• am-q•• lili• 

\ 
' I 

CoDY u.: 
? .i. Dr= [Dr= Envircmmcsal AI"X'"" I 

' / 
/ ___ ,/ 

O. Bret:za (Sc!ace A!IPIICIIIGIIS ln"""mOMI Cct;anziolll 
S. ~ (Sc:icna: A~!'licmons {niCmauorw Co.,..._ni 
MS-13':0. c.r. No...,. ~ 61191 
MS-13:<.!. H. Jaw (0cpL 67411 
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......... -.a..a..a.•.a....._. ......... 

Los Alamos r .,Ms Paul Orcz. Orcz En,ron Assoc. 
;; A T i 0 N A l l A B 0 R A T 0 P 'I rh ... James J Balk!:v. NMT-7. MS E501o/;'"' 

memorandum 
w •• ,. ., .... ''"" "' and 
(n_......,.J C4tr,.III'ICWJ 

NMt·l M:Sf501 
5 

C. L. Feu. NMT-7, MS liSOl tt:...t.Ci 
Fromll.f . 7-232817-9201 

Pho"•JFAX NMT-7-WM/EC-96-035 
5

•"""" March 12, 1996 
D:JIO: 

SUBJECT: CHELATING AGENTS lN LANL WASTI: 

I #ID certain that I have not captured all chelating agems. but I believe that I have 
identified and quantified roughly the imponant material~. The chelaaora arc found in three 
wute streams: 1) Cemented evaporator bottoma from rA-55 

2) Cem=eci sludge from the TA-50 Prea'eatllu:lll PJut IDd 
dewaterai sludge from theTA-50 Liquid Wute Trnt""'Dt 
Plaat 

3) Combu3tible wute from TA-55 
The three streams are SUDIIDirized below. 

It sbould be noted that waste gaJCntion dat&IDii IDiiysa exist over the time frame of 
1980 tbrou&h 1995 or shorter iDtervala to support the nrima•ed -valua.. In10111e cUa, 
qu•nri111ive data is almost 110DCXistan IDd tbc resuhs arc quaiitatm at belL Like RocJty 
Fiala, plutonium processing ll LANL &llMT!pU lo avoid clvietjng agt!llll which can 
ittteriere with reco~ operaticma. From your list of c:ompowxla ofiah:rea, I ma unaware 
of any significant usag~: oflac:tatc or UDT A. 30 they have been climinatc:cl from cic:tai.lc:cl 
coDSicieration.. 1 have added ascorbate which hu been used u a n:ciucmg agent in HCI 
~iutions, but not in nitric acid which a.u.aw and decomposes ascorbate. Que of the 
above suams is not an immobilized 3Ucam, but 1 believe tbat it is an imponant 
contributor of a soluble chela•mg ageDl in the form of cimlle. lfthia infomwion is 
extrmeous to your purposes, just ignore it. 

Cemestted noapontor boCtoau from TA-SS. The evaporuar bottoms .re derived ftom 
niui&: acid solutiom some of which (2,./e) comain oxalate resulting from the prec:ipiwion 
of plutomum oxalate. Becauae of the pervasive usage of oplpse, it is tt'""i"M at lower 
concemzations even in those solutioM thet do not arise from filtering an oxal••e 
precipitate. Those IIUIDben are based on analytical remits. In addition the drums c:ontlia 
on the average, 3 .2 liters of analytical solution residue3. Those solutioas contribute a 
negligible additional quantity of oxalate and small quantitie3 of ascorbate, citrate and 
acetate. We have semi-quantitative values from the analytical organin•i•;m for those 
chclators, based on the quantities used in the analytical processes that give rise to the 
residues. We know that 28 liter~ of soiution went into a drum of cemented waste on the 
avera~cte from 1980 through Jllne oi 1988. Since that time, the average has been 43 liters 
of soiullon. In addition we have iniormation regarding the number of drums generated 
from May, 1987 through April, !995. The drum numbers and alternate cernenLed forms 
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for the remaining yean are esumated Tile totals bued on those data and esllmata are 
shown here. oxaiau: 1600 kg <;o. O'f /'N. O'f ~ "Ji. 

UI:Ortl&te i leg 1 ''·''~ /I?:S.'" .,. 7.0'1 ~ 7 
citrate 0.5 ~ "'·''~/1.,1.1'/ = o. 5 ,;;;: ~.5 
&CC:I&IC l 0 leg 60 .OS/.!"!.~ 5 :C.: 10 

Cemuced lludce fram lhe TA-50 Pmreatmeat I'Jaat aad dewalen!G 1ladce from 
lhe TA-!50 l..iqaill Wuu Treaameat PlaaL Baac:G on experieace ac the liquid wute 
trnamrnr plut wiah upsas ia the lr"'ID..., proceu clue to the preseacc of dlelaton in the 
wate aueam, it baa been U"IDM tlla1 TA-55 is the oaly significaDl source ofchdating 
agcnu ia the s1uGgc genaateci ac tbat facility. Three wue Iiiia gay liquilis iiom rA-5 S 
to TA-50. The indusuill MSre liae is ahougbt to be rca!C!Nhly free of chctns agcnu. 
Tbe evaparatOI' c!istilbte in the proc:css acici waste line is unlikely to conr•ia lignilicam 
qll&lllities of c:helatnrs becluse !he di.njll••ica process c:reaces a llwp reciucuoa ill !he 
comeat of DDilVOiacile solutioll species. 

The ptucest caustic wane liDe sohniDil ia dominateci by oXIilze filuatea in~ 
a tballlave bee:D.IIIIbjecua to c:aullic trel'ma" uxl fibnltion. Uadlr abe 'X!I!c!itions of 
tbllt.tcetmmt the oxalate IJid ucorllale (USI:Ii bistoril:ally) are 10luble ml follow the 
solulioa to TA-50 for a farofloculalion treatment The solution ia uxd to nati.TIIize lhe 
niaic u:i&i djJtj!lue. Beauae thc:te ism e:a:eaa of nitric .ad, the IIIUUaliZIIiDa is 
cwaplcteli widl the adrtitiou of aoclt acvmn hycltoxide. I have "rnwri tha the Ilion 
term - of Diuil: a da:OIIIIKII I the uc:orbalc leafia8 oaty tbe onl•e I have 
esti=merl the ODiatc COJII:I:Illmica in \he hydrolli&i& 6luate al 0.075111Diea11iter. Iftbil 
!lll!ftber dtivel the calnJ!arioa tllm welbouiA aampie the solutiaa. ia the c:.uaic boldins 
t3lllt It TA·SO mi get a t~"'llue. 

Volumrs of auslic soiuti011gczu:ased by TA-55 wen: rftiilble for the yan 1911 IIIII 
1986 through 1992. Volumes for all otheryan wereestimmd. I uumuninglbat the 
oxalale will appear in the sludges out to tile low solubility of calrinm oxalate and benny 

the ilOCIIialiolll ba.ve teiativdy high c;oncenuatiODI of calcium. In addition 11TA!P'"P!D! and 
llnmiaum oxalatcs an: insoluble ia a caustic enWollllllllll. !he onl•te PI · t ·,..,.will be 
found ia the «maated sludge, wiletlei'CI: gmerltlid. ml ia the cif.waund liuQp fsom the 
euiy aad mjddle BO'a. These oulates will also be £0\lllli in me I e•wenr,.filled C&lmlpted 
mc\al pipe (CMP) waste suam g~ at DP site whea !llutonPJD! ~ MR 

located there. Tbe total. ofoulate in those wute amams illl,&OO kg. ~ ;;()76 

c-banible .... uu fna• TA-SS. The cc>mbo•1tible wutc su-_.,ina rags U1at wen: 
Uled in decnnt-i"&ricm and spill claD-up opc::raricma. Ill ~pill dean-up the rqs Rill the 
tint pus are nearly always ntU wute u meuured on our MEGAS ~ inscnmlall. 
The rap are d~ with a solution labeled "venese''. Versene is a aame for EDT A. 
In the very early days of the laboratory venene solution may have alRl&ined EDT A, but it 
had been changed to sodium citnte solution by the time I atrived in 1969. Drums of 
combustible waste do not usually comain ooly deconwni:nanon rags and oft= contain no 
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!llcil rags. However Ollf waste: ~~~amgcment personnel appuently u:ocd a unique idc:nutier 
over about a four year period ( 1987 to 1991) for tho ciecontUIIIII&lion 111gs. Each item 
also had a n£t disposal weigbl UIOciued wtth it. Thus 1 ,.,.. able to !!CI a handle on the 
~of decem raga gc:m:ratcd iD dial time D:mle. The rags were diiCU'cie.d not ~pias 
but disrinctty ~- I dampc::aed some c1leaecloth. ~ before and after, to eaimate 
the wei!ftt of aolulion c:omamed in the rqs. Knowing tile wawbl of IOtwian IIIII tbe 
COIICCSIUUion of the auue, 1 wa able to Clleu1ate a ~of ciuatc in tbc cliscuded 
rap. In May, 1991 the usage o£ ciuue {or dccons_.sinn wu rellric:u:d to c:enaiJl 
lllllril:a. I wulble to locate teconb for venae sohnm ptepiiation from 1 9S9 into 
Clriy 1991 Uli dllal@lia for 1bc pill yar 10 1 t:auld Ulllir:nraall uap before ucl after 
199l. F10111 &bill haw CP""e!M llle lllqCfortbe l""'e;.;'IIJCIIL With tblt 
izdbn• erjre, I have C S' · etef thai the citrue o•nej Kd ia. the ..,....,;we -..elll'ealll 
fi'allll971 to 2Dl3 will be 1100 q. 

Cy: ADdy MOIIIDya. NMT-7, MS ESOI 
NM1'-7Filc 
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:ARES. c::NTROI. 
.JTGCING Lr~ NO. 

CIST. 

:AIM. C..!. 

~~ c.P 
.=!QT_ R.J. 

~1191o4 

>fN.!! Q' 
~RA.C.W. 

14Mfbl( 

=:n- 1 t 

J.&. ......... 
,.AHN AI 

~Q.M. 

~G.&:. 

.._UIC.I!. 

_...oc;.' E.~. ·¢£( 
A.L 

·S" .., l 
\SCUEI.. JUt. 

;i,J•?() 

' 

"'fiiEPI..Y TOt T~. NO. 
~~C"::::.~ 

~- ',!!!'~T ~~~~Al.S 
=--'--

ROCI'f Fiala PI­
Aero..-ca Ooetattoftll 

~OCIE .... lnt•"'-U01181 Corvoqaon 
? 0. Boz o1u;4 

Golaen. ~1oraao 10402·0464 
· JOJl 966-1000 

CQntractor to u.S. Oeoanment of Enerqy 

SE? ~ 

Edward S. Goldberq 
Acting Area Hanager, RFO 

Attn: Hark Van Der Puy 

APPLICATION TO SHIP SALTC~Eit 

- .. 

89-RF-3055 

Attached is a cocy of the re-formatted Acplication to Ship Waste 
for saltcrete. This application addresses all the comments from 
the Nevada Operations Office document attached to your letter 
1245-RF-89. 

'lease refer any ouestions regarding the attached aoplication to 
E.l. D'Amico at (303) 966-5362 or P.H. Arnold at FTS ~20-2056. 

!JFU~/L 
W.F. Westen, Director 
Plutonium Operations 

Orig. and 3 cc - E.S. Goldberg 
Enc. 
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~•oie 8 (cont1nuea) 
Reference Cocument:/Resuits Outlin1na Compliance 

:o the General ~aste Form Criteria 

Gases 

Stabilization 

Etiologic Agents 

Chelating Agents 

Nat Applicable 

\o/0- 5004 

Not Applicable 

Quantity and type of 
compiexing agents 
used per year at 
Rocky Fiats: 

Ascorcic Acid: 
4.5 K9 

Acetic Acid: 
6.6 Kg 

Sodium Acetate: 
55.5 k.g 

Citric Acid: 
4.5 Kg 

Sodium Citrate: 
20.0 kg 

Oxalic Acid: 
4.5 kg 

EOTA: 1.15 kg 

APPLICATION TO SHIP ~ASTE 
SAL TCRETC: -

64-18 

Boxes." specifies Waste 
Operations personnel to 
·tisually inspect for and 
remove any excessive 
particulate from each 
stored saltcrete box. 

Saltcrete is not a gaseous 
waste and does not contain 
radioactive gases_ 

As described in W0-5004. 
"Waste Treatment Spray 
Dryer and Saltcrete 
Process,• cement is added 
to the salt waste stream 
to immabil i ze the 
particulate, solidify the 
liquids and moderate 
oxidizing characteristics. 

' 
Saltcrete does not contain 
pathogens, infectious 
wastes or other etiologic 
agents. 

Between 5/15/87 and 
5/7/88, 917 triwall boxes 
of saltcrete were 
produced. The estimated 
saltcrete generation for 
any given year is between 
1200 to 1600 triwalls. 
The average net weight of 
one triwall box of 
saltcrete is approximately 
1600 pounds. Total weight 
of saltcrete produced 
between 5/15/87 and 5/7/88 
is 917 boxes * 1600 pounds 
• 1 Kg/Z.Z pounds = 
6,67*10s kg. As a worst 
case, if it is assumed 
that all 106.36 kg of 
complexing agents are 
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GCO Waste 

oulk. LLW 

~aole 2 (cant1nueo) 
Reference Oocument:/Resui t: Outl in1ng Compliance 

to the General '.iaste Form Cnter~a 

3-Hyorcxyqulnoline: 
Z .3 ko 

Tributyi Phosonate: 
3. 7 kg 

1,10 Phenanthroline: 
0.012 ko 

dihexyl-n,n- -
diethyicaroamoyl 
methyiphospnonate: 

3.6 kg 

Tot a 1 : 106.36 kg 

Not Applicable 

Not Applicable 

4. Additional Mixed Waste Form Criteria 

diseased of with tne 
saltcrete, then, 
!06.36/6.67*!0;=i.:9*10 .• 
is the weight fraction of 
ths comclexing agents w1th 
respect to the saltcrete. 
Therefore, Rocky Fiats' 
total yearly usage of 
complexing agents amounts 
to only 0.0159 weiaht 
percent of the total 
saltcrete production 
between 5/15/87 and 
5/7/88. This extremely 
caftservative estimate is 
weil under the NTS limit 
of 1 weight percent. 

Saltcrete does not meet 
any of the guidelines to 
be identified as a GCD' 
waste. 

Saltcrete is not a bulk 
LLW. 

Table 9 references the documents (procedures, specifications, 
etc. l or test/analysis results that specify compliance to the 
Additional Mixea Waste Form Criteria outlined in Section 2.2.2 
of NV0-325. 

Table 9 
Reference Documents/Results Outlining Compliance 

to the Additional Mixed Waste Form Criteria 

Criterion 
lreateo Waste 

Comoiiance 
Documents or Results 

Not Appiicaoie 
Comments 

Saltcrete is a treated 
waste that meets the land 
disposal restrictions and 

~?PLICATION TO SHIP WASTE 
SALTCRETE 
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ATTACHMENT 4 

~ Westtngnouse p~ Saz 616 
~ savannan River ComDany .... .., sc na02 

r~bru:~ry 23. !996 

Jim Teak 
Advanced Sciences. lncoroorated 
6739 AcaDemY Road. N. E. 
Albuquerque. New Mexico 87106-3345 

Dear Mr. Teak: 

SWE-SWE-96-0!06 
F!WSWE'XXX/ARNR 
Resconse Requued: N/ A 
Key Worns: TRU Waste 
Record Retenuon: Permanent 

FY26 TBANSJIBANJC WASTE DASEI INE INVENTORY REPORT fT\VBIBl; 
RESPONSE TO THE TW'81R MEETING MIN!!IES REGARDING CHELATING 
:\GENTS A@ CONCRETE STABILIZATION liD 

The Savannah River Site !SRSl has revtewea its waste practices to detemune wheUter chelating 
:u!ents arc present tn retnevably stored TRU waste. SRS also has revtewed these pracuces to 
detem11ne whether concrete has been used to solidify/stabilize TRU waste. These reViews 
revealed that SRS TRU waste steams do not currently conwn chelating agenwcomotexants 
nor h:IS SRS used concrete to solidify/stabilize TRU waste. · 

The Separations processes and the :malvticallresearch laboratories at SRS have used chelatin2 
aeents 1n the separauon of plutoruum trom Irradiated uraruum and other matenals. For 
example. trt-buryl phosphate CTBPl is the complexiDg agent used in SRS's PUREX process 
and m2.11v other laboratory processes. Also. agents such as m-ocryl phosphine oXIde c TOPOl 
and tri-iSo octylamme (TIOA) nave been used or IDvestigated through tne years. However. 
none of these chelating agentslcomplexants has entered SRS TRU waste. The comolexants 
are dissolved in organic solvents for use as liquid/liquid extractants in the separauon Process­
These solvents are recvcled unul depleted and then discarded to SRS's solvent waste t:mlo:s ID 
the Waste Disposal FaCility. Tilis means that SRS orgamc liqw<! streatns have not entered the 
producuon lines (e.g., HB an~ FB -Lines) where_ most of SR.S TR U waste is generated. 
Further. a small amount of hqutd TBP contatrung TRU n11clides is generated by SRS 
laboratories. 11lis laboratory waste ts diSCarded to liquid waste streams. which are evenruallv 
disoosed in SRS's High Level Waste Tanks. So. none of these liqutd streams that conwn 
comptexants have entered SRS solid TRU waste streatns. 

SRS has not qsed concrete to solidify/stabilize TRU waste. The processes that generate 
slurries. which requue stabilizauon. do not contain TRU rJclionuclides 1 e.g .. plating of 
depleted ur:uuum 1. For other orocesses that generJte slurnes. lhe waste 1s disposed in SRS's 
Hieh Level Waste TJnlcS. Even the Low L~ve1 Waste I LLW\ sludee 2enerated bv SRS's 
Ef!luem Tre:ttrnent F:tctlnv 1 ETF1 is illspcscc m the High L;;vel Waste T.fiKs anc 1S ev.enruatlv 
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' --- -

:ell 10 SRS"s Saltstone t-acrurv nr rne l!~ren~e Wasr~ t'rnce~sme t-acrhtv r DWPF'I_ f'inailv. SRS 
:ncs not cxoect 10 ~ener::rc TTl. U ·.vaste com:umn~ c:1e1:Jtmc a~ents nor anucto;ue ustng 

dlnCfCIC to SOI!dlfviS!JOlliZC ffiU waste tn tile neat·luturc. . 

l'lc::se <lucct your quesuons to L. ',Vtlliams 1~03) 55/.r,/s~ 

~inceretv~. \ / _ 

I -
-

A. D'Ametio 
TRU Engrneenng Mana!Jer 

JAD:lw 

cc: A. Gibbs. 724-21E 
W. T. Goldsron. 705-3C 
F. H. Gunneis. 705· 3C 
S. J. Mackmull. 703-A 
s. 1. Menuup. 724·2lE 
D. Ormolld. 703-A 
L. Williams. 705-3C 
Records Management. 705-3C 
SWEFiles. 705-3C 
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ATTACHMENT 5 

To: l.. C. Sandi". SNL January 25. 19K 

ThN: Sllallll Lott. c.i AC 

1-•c. 
From: F M. Coony •nd M. FI.K•ms. H11111olll SKe 

R!: Adcllllonal TRU Waste 0&11 Aequ&ll tor Sanllla NIUORII Llborltones· Waste Is~ Pilat 
Pltnhnann-~ 

Relerwn::a. 1) M-ran®m. Ruas 811111nQ, OOEICAO to OlsU1butian, same slltjea. clatad 
Januuy 5, 1 IIIII. 

2) Tlfll R'llllft, F. M. Cconyto K. L. Hldllk. J_.y 15, 1881 

Tbe Allfe,._ t m-RQUIIIS IIICIIIIDIIII cletl Dll-SDIUIIII OIVIIUC ti;IIIIIS (I.e. C1111at111Q 
aglllll) tram lfll QlftWiUhO Slllllly f'lbrual'f 21, 11181. 

Htllfani'S IIIII"IICII for ifiCIOIIdlnQ to lfte lldCIIIonal elate~ II ~ in 1111 Ref- 2 
trip,....._ TheftrllftMIIDUIIInaaoaiCIIIa tlltllftl'lldiSNL lllllluVftCT'AC, elillCif a1 
he• • ._.- I' -. Uldllllll'quullllll, IIIII hive liMn ,.,..In 101111 1RU -It 
HMICIIIIIIIIW 107,1111- Ill UI'I&,~IIIOIIQ ~. 

'' ·- .. ~--. ' ... _ 

Tbe list of hUirdoUa cansllllleniS 1nc111111r IIUIIIIIIlll. flam Hanlonl'l reCIIIIl Cllrllllnertral:ldfte 
syam, are III'IHflllclln TaiH 2. nte ClllllllcllrwneellftelleM tmftC!!IIIII tam~ 
lilnflllil can jNDW'Idl com;tlll ~ tr IIMdeil. In some -.1111- .• .,.. Ia llllell n111n1 
IIIIa once bc:o::a-1111 Cllllllllllllllls apelled clitfei'IIIIIY In 1111 CIIIDIIIWti'ICidnQ aw• 1 A 
quantity Of 0.00 iqlllllllnl typiclllt lllllllle CIIIIIIIIUwa lla bien leleltllf'_. 111111r ban 111 1 Ia a 
llsiM IIUII'IIIIUI- llllller ACRA. In hM -. 1111 q1111111y Is ltllWf ..... 01' mll*niL 

PIMa II'IIU8" tM list of~. ancllnllii:ID, In lfll SOUI!W'IIildlcl tor MCII CDIIIIIIwat. 
If 111a CDIISUIIlflllt IS a 1111111111 or;lftiC IIQincl. TbeiiiQGIS!Id IIIICIIIIICIIlv Is 1111 fallllu:l~ 

• N/A 
• c 
• L 
• ox 
• EOTA 

(mellliiiQ nat AlUIIIe or;antc 1~1 . 
(lfllllliiiCI Cllllll 
(IIIIWIIIIQ laCIN) 
(rntiiiii!V asalllll 
(meamnQ ~Kids 

PluM lncllcatl any Dllllr ~llllnfonMihm lly ICIIIIIDID. 

To meet 1111 ,.queaUid due cllll, pleaM ~ • lft!ID1IH to me (tly tp) no llllr 111111 
Febrv81'f $, 1181. PI- copy c:TAC on 1111 rai!IDfiA. 

If you ~~ave •nv qunuona. ptnH cantaa Mike Coony at 501-37a.tn' or Marl< KMM Ill 501-
372·2383. 
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A 1 1 ALHMENT b 

wawrence Uvennore National Laboratory~ 

Jim Teak 
Advanced Sciences Incorporated 
6739 Academy Road NE 
Albuquerque, NM 87109 

Dear Jim, 

WASTE CERTIFICATION PROGRAM 

WCP96-055 

March 7, 1996 

This is in response to the CAO request concerning the presence of organic 
ligands (chelating agents) in TRU waste. I have consulted with Joe Magana, a 
chemiSt working in LLNL's Plutonium Facility. He tells me that there are no 
chelating agents in LLNL's TRU waste. 

KH:lh 
c: Robert Fischer 

Sincerely yours, 

Kern Hainebach, Ph. D. 
Waste Cenification Engineer 
Envuonmental Protection Department 

® 
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United States Government Department of Energy 

-memorandum Carlsbad Area Office 
Carlsbad, New Mexico 88221 

DATE, 

REPlY TO 
ATTN OF' 

SUBJECT' 

To, 

June 26, 1996 

CAO:NTP:DW 96-1528 

Revision of Current Estimate ofComplexing Agents in Transuranic Solidified Waste Forms 
Scheduled for Disposal in WIPP 

Dr. LesE. Shephard, Director, Nuclear Waste Management Programs Center, SNL 

The mass of potential complexing agents in transuranic (TRU) waste generated at the Rocky 
Flats Environmental Technology Site (RFETS) and currently stored at RFETS and Idaho 
National Engineering Laboratory (INEL) was previously estimated in our March 29, 1996 
memorandum, CAO:NTP:DW 96-1111, (Subject: "Current Estimate ofComplexing Agents 
in Transuranic Solidified Waste Forms Scheduled for Disposal in WIPP"). Per our May 3, 
1996 discussion, this information has been revised based on assumed or anticipated activities 
to be perfonned on the waste prior to final waste form generation. 

The assumed or anticipated activities upon which these revisions were made are based on the 
preliminary submittal by INEL for Revision 3 of the TRU Waste Baseline Inventory Report 
(TWBIR). From this submittal, a very high percentage ofiNEL waste will be thermally 
treated and most complexing agents should therefore be destroyed by the treatment. A 
methodology is presented for estimating the amount of complexing agents that will be 
destroyed by the proposed thermal treatment at INEL. Using EthyleneDiamine Tetraaccetic 
Acid (EDTA) as an example, the original estimate of 23 kg in RFETS waste (stored at INEL 
and RFETS) has been reduced to a recommended value of 5.9 kg with a high range estimate 
of 6.9 kg and a low range estimate of2.9 kg. All other complexing agents reported from 
RFETS (including that in storage at INEL) in the previous letter should also be reduced by 
the same methodology. 

The original inventory estimates provided in the above referenced letter were based on the 
following infonnation contained in the original transmittal: 

• 

• 

Estimates provided by the TRU waste sites on the amount of anticipated 
complexing agents in TRU waste which are summarized in Tables I, 2, and 3 
from TRU waste site memoranda in Attachments l through 6. 

Volumes from Revision 2 of the Transuranic Waste Baseline Inventory Report 
(TWBIR) used in Table 4. 

In Revision 2 of the TWBIR, the volumes used for waste stored at the INEL were assumed to 
be unprocessed through any type of treatment (i.e .. thermai) that would destroy potential 

@ PN'Ited on NCVC*I oaoer 
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Dr. LesE. Shephard -2- June 26, 1996 

complexing agents. There was a small percentage ofRFETS waste ( -33%) stored at INEL 
scheduled for processing by thermal treatment in the TWBIR.. Revision 2. Because these 
percentages of waste scheduled for thermal treatment were low, no credit was assumed in the 
original letter for the destruction of potential complexing agents occurring in RFETS TRU 
waste stored at INEL. This assumption also provided a conservative estimate of the potential 
complexing agents in TRU waste. 

However. the INEL preliminary subminal received for Revision 3 of the TWBIR contains a 
much higher percentage of waste that will be processed thermally prior to shipment to WIPP 
for disposal. This much higher percentage ofRFETS TRU waste that will be thermally 
processed will make a significant impact on the calculated amounts of potential complexing 
agents in TRU waste. 

As stated in the original letter, most of the complexing agents were expected in the solidified 
waste forms, particularly in the solidified inorganic waste forms, since Sandia National 
Laboratory/New Mexico (SNL/NM) was only requesting information on "aqueous-soluble" 
complexing agents. 

The RFETS estimate (Attachment 3 of the original letter) included all known sources (as of 
the time frame of the RFETS memo) of complexing agents regardless of what waste forms 
the chemicals occurred in the waste. Discussions with RFETS indicate the most likely 
occurrences of complexing agents in the waste would be: 

Solidified Lab Waste> Solidified Inorganic Sludges> Debris Wastes 

Based on the above relative occurrence for complexing agents, three estimates of the effects 
of extensive planned thermal treatment ofRFETS waste at INEL can be made to modify the 
mass of chelating agents estimated in the original letter. 

Tables AD-1, AD-2, and AD-3 summarize the calculations of the amount of decrease of 
complexing agents for RFETS in storage at INEL using EDT A as an example: 

ASSUMPTIONS 

• As stated in the original letter, RFETS was in production for 20 years ( 1971-
1990) during which retrievably stored (post 1970) production waste would 
have been generated. Buried waste is not part of the WIPP inventory in the 
TWBIR. 

• RFETS stopped shipments of waste to INEL initially in October 1988, then 
shipped additional quantities of waste from March to August 1989. 
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Dr. Les E. Shephard June 26, 1996 

• Assuming that RFETS essentially caught up on their backlog of waste during 
the second shipping period and a modest lag of 2 months from date of closure 
to actual shipping, effectively provides the beginning of July 1989 as the date 
for TRU waste accumulation at RFETS. 

• Therefore, it is assumed that 18 months ( 1.5 years) of production waste still 
exists at RFETS in storage and 18.5 years of post 1970 production waste is in 
storage at INEL. 

CALCULATIONS 

As shown in Table AD-1 (for Solidified Lab waste- Content Codes 004 and 113), using 
EDT A as an example: 

• 347.7 m3 ofCH-TRU waste is in storage at INEL. 

• 280.1 m3 will be vitrified, and 

• 67.5 m3 will be set aside for direct shipment to WIPP (including 0.33 m3 for 
macroencapsulation) 

• Therefore, 80.58% will be vitrified 

• RFETS provided an EDTA generation rate of 1.15 kg/year (Attachment 3 of 
Original Complexing Agent Memo) 

• 1.15 kg/year x 18.5 years= 21.3 kg EDTA at INEL in storage 

• 

• 

1.15 kg/year x 18.5 years generation in storage at INEL x 80.58% vitrification 
of waste= 17.1 kg of EDTA destroyed by vitrification 

Therefore, 4.1 kg of EDT A (21.3 minus 17.1 kg) will be left in the untreated 
waste at INEL scheduled for shipment and disposal in WIPP 

• The total EDT A in RFETS waste (both in storage at INEL and RFETS) = 4 .I 
kg (untreated waste at INEL) + 1.15 kg/year x 1.5 years (in storage at RFETS) 
= 5.9 kg 

Since Content Codes 004 and 113 are the waste forms most likely to have the comp1exing 
agents. 5.9 kg of EDT A is the RECOMMENDED VALUE for performance assessment. 
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Dr. Les E. Shephard -4- June 26, 1996 

Using similar methodology in Tables AD-2 and AD-3, estimates of EDT A (after treatment at 
INEL) are 6.9 kg (assuming the distribution of treatment for all inorganic solidified waste 
forms- 75.68% treated) and 2.9 kg (assuming the distribution of treatment for all RFETS 
waste in storage at INEL- 94.44% treated). 

The value of5.9 kg of EDT A is the recommended value, since Content Codes 004 and 113 
are the waste forms expected to contain the majority of the complexing agents. The other 
two values, 6.9 kg for inorganic solidified waste and 2.9 kg for all treated RFETS waste, 
should be considered lower and upper bounds on this analysis. In particular, the 2.9 kg is a 
nonconservative estimate because INEL is planning to vitrify almost all their debris waste. 
particularly the organic debris waste. which may contain some EDT A from wipeup of spills. 
but is expected to be the least contributor to the overall complexing agents in the waste. 

All other complexing agents from RFETS should be reduced by the same percentages for 
those values reported in Table 3 of the original complexing agent Jetter. 

If you have any questions concerning the attached information, please contact Mr. Russ 
Bisping of my staff at (505) 234-7446. 

Attachment 

cc w/anachment: 
R. Bisping, CAO 
S. Chakraboni, CTAC 
J. Harvill, CTAC 
P. Drez, DEA 
R. Anderson, SNL 
L. Sanchez, SNL 
M. Chu, SNL 
M. Marietta, SNL 

~~ti .. 
Don Watkins 
Manager 
National TRU Program 
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TABLE AD-I 

DETAILS OF EDT A CALCULATIONS 
(BASIS: ROCKY fLATS WASTE AT INEL WITH IDCs 004 AND I 13) 

FFCA ID WS ID cc Total Vol CHVol 

IN-WI 57 ID-RF0-004T 4 226.8 226.8 

IN-W195 ID·RFO·IIl Ill 2.5 2.S 
IN-W221 ID·RfO.IIJT Ill 14.4 14.4 

IN-W229 ID-RF0-004 4 103.9 101.9 

347.7 347.7 

TOTAL EDTA IN RF WASTE AT INEL-> 
(1.15 kglyr for 18.5 years) 

PERCENT VITRIFIED-> 
AMOUNT VITRIFIED (80.58o/o of 21.3 kg)-> 
AMOUNT IN UNTREATED INEL WASTE-> 

TOTAL EDTA IN RF WASTE AT RF--> 
(1.15 kglyr for 1.5 years) 

NEW EDTA ESTIMATE-> 

UNPROCESSED WASTE VOLUMES (m1
) 

RHVol CR Direct Ship 
0.0 
0.0 
0.0 
0.0 

0.0 

21.l kg 

80.6% 

17.1 kg 
4.1 kg 

1.7 kg 

5.9 kg 

54.3 
00 
12.9 
00 

67.2 

RH _Direct Ship Vitrified 
0.0 172.3 
0.0 2.5 
0.0 I.S 
0.0 101.8 
0.0 280.1 

Amalg Macro 
00 0.2 
00 00 
00 00 
00 0. I 
0.0 O.J 
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TABLE AD-2 
DETAILS OF REVISED EDTA CALCULATIONS 

(BASIS: ALL ROCKY FLATS SLUDGES AT TNEL) 

FFCA Ill ws Ill cc Total Vol 

IN-W216 10-RFO-OOIT I 2531.8 

IN-W/90 10-RFD-001 I 58.9 

IN-W221 10-RFO-IIJT 113 14.4 

IN-WI95 m-RF0-113 113 2.5 

IN-W228 10-RFO-OOlT 2 1296.8 

IN-WI91 10-RF0-002 2 342.4 

IN-W157 10-RF0-004T 4 226.8 

IN-W229 10-RF0-004 4 103.9 

IN-W218 10-RF0-007T 7 461.5 

IN-WI92 10-RF0-007 7 464.3 

IN-XOOI ID-RF0-095N 95 4.9 

IN-WJ75 ID-RF0-995TN 995 19.3 

IN-X002 ID-RF0-995N 995 68.8 

TOTALS 5596.4 

TOTAL EDTA IN RF WASTE AT INEL-> 
(1.15 kg/yr for 18.5 years) 

I'ERCENT VITRIFIED----> 
AMOUNT VITRIFIED (75.68% of 21.3 kg)-> 
AMOUNT IN UNTREATED INEL WASTE--> 

TOTAL EDT A IN RF WASTE AT RF -------> 
(1.15 kg/yr for 1.5 years) 

NEW EDTA ESTIMATE-----> 

en \'ol 

2531.8 

38.9 

14.4 

2.5 

1296.8 

342.4 

226.8 

103.9 

461.5 

464.1 

4.9 

19.3 

68.8 

5596.-1 

Rll Vol 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

21.3 kg 

75.7% 
16.1 kg 
5.1 kg 

1.7 kg 

6.9 kg 

UNPROCESSED WASTE 
CII_Dirtrt Ship Rll Plrtrt Ship 

775.3 00 

0.0 00 

12.9 0.0 

0.0 00 

Ill 0.0 

0.0 0.0 

54.3 00 

0.0 0.0 

461.5 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

00 0.0 

1319.3 0.0 

VOLUMES (m') 

\'ltrifttd Am ala !\I aero 

1741.6 00 14.9 

58.6 00 O.J 

1.5 00 00 

2.5 00 00 

12609 124 82 

336.9 3.3 2.2 

112.3 00 02 

IOU 00 0 I 

00 00 00 

4643 00 0.0 

4.9 00 0.0 

19.3 00 0.0 

688 00 0.0 

4235.5 15.7 25.9 
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FFCA ID WS ID cc Total Vol 

IIN-W107 10-RI'Il-llnfi _a_ 11/i 7 
IIN-W10K I 10-R I'0-1111111' n 4119 7 
IN-W111i 10-RF0-00 IT I ?Uill 

IN-WI90 110-RF0_-110 I I Ill 9 
!N-WII>7 ln-RF0-1121' 112 !lid I 

IN-~IIil! :ln-RI'0-1 11 112 n 
JN-W271 10-RF0-1 nT Ill IJJ 

11:-l-~12~ ln-RF0-111 Ill 25 
JN-W 166 10-111'0-1 UT _lU 10 II 
(N-Wifil 10-RF0-1 U 114 40 
IN-Wl70 I O-R "O-Il ~ liS 61' 
{t-1-J((lfi(, 10-RFO-IHN I 15 II 
[N-WIIIIi 110-R"O-IIIiT 116 11>'16 6 
'IM-WIKI '10-RF0-1 16 I IIi 3711 
IN-W100 IO-RFO-IJ7I 111 11?11 1 
ll'/-W?Q<I 'tn-RF0-117 117 147 5 
IN-W2JO 10-R"O-IIKT 118 174/i 

JM-W141 ln-R "0- I I R I Ill 64 
IIN-W201\ 10-.RFO-IIQT 11!1 11111 
IN-W?17 ltn-RF0-119 119 692 
JN-W210 110-RFO-t nT 122 Ill 2 
lN-W111 •10-RF0-122 122 12.] 
IN-WHO •ID-R"O-111T 121 61 R 

IN-W25l 10-RF0-171 111 11 
liN.W111 m-RFO-IUfN IH 12 
IN-W21K ltn.RFO.I\MT _2 17<!6 II 
{N-Wl9L lin- 1 342 -1 
IIN-W1R1 110-R [l-741 241 ?J.' 

IN-W?K1 lln-R rt-241T 2JI II 
IN-WI 'II 110-R n.?on .2'10 111 
JN-W??' lm-IF0-292T 292 ""' IIN-WH lm- IFI n-1'12 7'11 J9 
IIN-W109 10- ~"' rt.nn1T ,,;q J 

IN-~lJa ln-RF0-001 1001.9 
IN-W27(, I tn.R FO-lOOT j( 10 191 II 
IN-W?7J ln-RF0-100 100 184 
IIN-W27~ 10-RFO.lOJT 101 6J 

) 

TABLE AD-3 

DETAILS OF EDT A CALCULATIONS 
(BASIS .. \LL ROCKY FLATS WASTE AT lNEL) 

UNPROCESSED WASTE VOLUMES (ml) 

CJI Vol Rll Vol Clf Direct Ship RJI Direct Shi(t VitriRetl 
11/i 7 fill fill 00 IHK 

J 119..7 .00 nn nn AIIO 1 
2HI II no 77S 1 011 lUI <I 

58 <.1 00 00 nn 586 
lli4 I nn 12112 011 Jl 9 
S I _0 0 1111 no I I 
14 J no 12 9 00 I 5 
1 I on no no 1 I 

10 II no 56.2 _00 IJ 6 
JO no nn no Jn 

li71 no J07 _0 I) 26 5 
I I on IHI no I I 

21>96/i Ill\ 06 110 2696 n 
..J1U _0 0 no Ill\ _lU_l 
1120 2 no UR 110 U912 
147.5 _0 0 00 no 146.J 
17J li no 7R oo 1611 

i4 _00 nn _n_n 62 
111 1 1: Ill\ 161 00 1470 

. 6'.1.2 nn no Ill\ . 692 
IR 1 fill Ill 0 on II 1 
111 nn II 0 no 123 
li1 R no 171 on '"' 21 Oil fill 00 1 I 
1? on ' 1 _0_0 08 

119611 on 1n on I MOll 

:142-1 _II 0 00 00 116 9 
1-ll on no on Ul 
1.1 _II II 1111 00 I I 
01 110 1111 Oil _IU 
110~ no Jl' Ill\ 681 
J 9_ _f) 0 llO 011 J l) 

s,.;9 J on 160 7 no JO& 1 
lOOt Q on nn _.011 11101 9 
191 8 on J.HJ on ?JO J 
18..1 on flO _00 IK J 
64 110 08 flO 55 
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Antalg 1\tacro 
Ill\ I II 
110 190 
Ill\ UQ 
00 Ill 
no on 
00 00 
no nn 
no .00 
flll nn 
no ilU 
nn nn 
on .00 
on no 

_ItO 00 
no 12? 
00 I 2 
on 1 I 
00 0 I 
on Ill\ 

1\0 on 
no 110 
no no 
00 65 
no .D2 
Oil no 
IH 112 
1 1 .22 
011 00 
nn .DO 
110 on 
Oil nn 
llO 00 
no on 
no .1}0 
1111 flO 
no .DO 
no no 
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TABLE AD-3 

DETAILS Of EDTA CALCULATIONS 
(BASIS: ALL ROCKY FLATS WASTE AT INEL) 

FFCA JD WS ID CC Total Vol Clf Vol RH Vol CH Direct Shifl RII_Dirctt Shifl_ Vitrified Amalg Macro 

IN.W171 IO.RF'0-101 101 I] Ll 0.0 0 0 _00 I) _{J_ft __fiJ} 

11111-WJU 10-RF'0-102 102 ~~ J ~~ J J}_O_ ..DJl ..DJl .t~ 0 0 _j_i_ 
liN-W225 ln.RF'0.1MT 102 "1 21 2 0 a all a II _2j}_ft_ _fttl 2 2 
IJN-Wl69 iJn.RF'0-1/llTIII 11>1 11 1 12 1 0 () 9 0 0 1 2 j}_fi_ 1lJ) 

'nJ.W11\R !tn.RF'O-llllThl liD 14 1.4 () 0 0_ OJI 1.1 J}_O_ _{J_ft 

JN.YIIII7 10-RF'(l-llON 110 02 _0_2 ..DJl Jl. ..DJl _ fi_2 00 00 
,IN-W1/i7 ln.RHI.l UTN Ill 4 4 4 .1 0 0 0 0 0 0 _!j_ j}_ll_ __llO 

lnJ.W17J ln.RF'ti-1J2T 111 19 1.9 _n_o_ __L_!i _1U1_ oo _no 011 
'JN-Wl'lR ln.RHl.110T 120 7J6 7J(, 00 214 0.0 51.7 00 I~ 

:iN.W1'11 lln-RFO-Uil 120 lR 6 lR £.. 0 0 0 II 0 0 18 ll _{ljJ_ _j}.6_ 

'JN.WISR n.lF'fl.110 11J 1 106 11506 00 UJI _j)JI_ J!Sil6 00 _0_1) 
!N-W208 ,Jn.R"n·"~T llS • 1 I£. 1 0 0 1 S OJI 21.7 0 II 0 II 

IIN-W2J4 ln-11'0-11S 115 165 165_ Jl.O_ ..DJl 0 0 _L6_i _fi_n_ __llO_ 

(JN.WIQ7 IJ).II'fl.111\T 116 77R 1 77R 1 0 0 20 4 0 0 758 0 _{J_ft _{J_ft 

IIN.WII\0 iln.ll'fl.116 ll6 IJ424 IJ'i24 0 0 0 0 00 IJS2 .j 0 0 _j)JI_ 

iN-WI98 lrn.RF'fl.117T 117 1704 17114 00 _ 17.5 _fi_ft .112'.!_ _0 0_ 00 
IIN.W217 lln-RF0-117 137 1~2 'l 1~1 'l 0 0 0 0 0 0 H2 9 _j)JI_ _{J_ft 

IN-W209 lm.RF'0.11RT ill 60 2 60 2 0 0 1 4 OJ) 568 o 0 .1l.!L 
111/.W?H llfl.RF'fl.11ll 11R 240.7 240.7 _ 0.0 _00 __Oj}_ _llfi_J_ _0 0_ 00 
IIN.Wl>l IJn-RF(l.>1'lT 119 Ifill 1 Ifill 1 0 ll 11 4 0 0 0 0 _fi_ft ~ 

f1N-W251 lrn.RF'0.119 119 J 9 4 9 0 0 Oil _ OJI Ill 0 0 4 ll 
IJIII.W? 10 lll-RI'0-1611T 1611 1 J 1 4 0 ll 0 0 0 II _LI_ _{)_{)__ _j)JI_ 

IIN-WH7 lm.RF0.1M 1M 'ill 4 5114 II 0 0 0 0_0 SO 4 0 0 _{J_ft 

IIN.W171 llfl. J61 0 7 0 7 _O_ft 0 0 _j)JI_ __!l_2 _0 0 0 0 
IIN-WJt\6 lm.RF'fl. 110 7 ~ 1 ~ 0 0 0 o 0 0 11 _fi_O _0_0 

I!N.YOOR lll-RF0-170N 170 4-'.1 _4_fl . 00 OJl _j)JI_ "--'-' 0 0 0 0 
IN-WIIil m.RF'0.171T 171 I I I 4 Ill 4 0 0 16 7 0 0 ~ _{ljJ_ Jl.O 
ln-J.wl~>' ho.RF0-171 111 un_s 181 . .5 no OJl __llO 1835 on .JlJl 
IIN-W21>6 lin.RPfl.177hl ill oR 0 R o o II 0 0 0 _ll__8_ _{)a_ 0 0 
IN-W267 hO-RI'0-172Thl 171 10 10 DO Oil 0_0 10 Oil ..DJl 

IIN-YJ26'i m.RF0-174T 174 ~1 2 51 2 o o q 5 o o .il.6. _flJl JlO 
IIN.W26J 1111-RI'0-174 114 1,;K 0 11>R 0 _0_0 __Oj}_ _j)JI_ _ Jlill 0 0 0 0 0 
IIN-Wl61 hn.RI'O.lnT 17~ OR OR no Oil 00 __flJj_ _Oil_ _00 
1N.wn1 m.nF'n.J75 17.5 _3_2_ 3.2 no _OJl _n_o 12 .JlJl _O.!l 
IIN-W211 lm.I!I'0.176T 176 4602 46112 011 21.5J oo _2111i on no 
hN.W)1R h0-RF0.176 176 9J 7 I)J 7 0 0 ll.D Oil __2!_2 0 0 Jl.O 
IN-WJ65 111-RF0-191Thl 191 J 7 ~-7 _ 00 _llfi llO 4 7 0 0 0 0 
Jli:W" lc--_ullnu'·:llCJRI'O(Ll:'·:.U.<l'll~TN..__.u..l22'--'---' 1..._ 5_._ _ _. 1..._ ~-'--' OIUL. 0 ll 0 II 0 _l_j 110 p.n__) 
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TABLE AD-3 

DETAILS OF EOTA CALCULATIONS 
(OASIS: ALL ROCKY FLATS WASTE AT INEL) 

FFCA 10 WS_ID CC Total Vol Cit Vol Rll Vol CJI Dlrecl Ship Rll Direct Ship Vilrified Amalg Macro 

1~ _ VWI lm.RI'0.191Thl 191 In 0 10 0 0 0 3 R 0 0 ..D_l _OJ} 0 0 
I~. W ,7 10-RI'O.OOJT J 126 R 2268 . 00 SU 0.0 1711 _J}Jl_ _fi.2 

I~. l/:17'1 10-Rl 4 10111_ lnl 9 _J)_ft_ _J}Jl_ _J}Jl_ .lJlll 0 0 0 I 

IIN-W1~n 110-RI'O.JIOTN 410 4 7 . 4.1 _ll1l _l}Jl_ _J}Jl_ _1_2 OJ! o o 
IIN-W1H I10-RF0-411TN 411 JJ 11 00 00 00 _l_1_ _J}Jl_ 00_ 
1N-W1~~ tn.III'0.412TN Jl1 01 112 00 00 1lJl 02 flfl _JlJl_ 
IN-Wl U IIO-RF0-414T 414 J I I I 0 0 0 0 0 fl ...Ll II II _1l_O_ 

IN.W171 tn.III'O . .JI6TN Jlli 111 112 .00 00 1lJl _0.2 00 00 
,IN-Wl<'1 l10-RFO-J10TN 420 .2.3 71 !Ill Oil On 21 On 00 
IN-WJ62 lm.RI'O.J?IThl 411 21 4 2U _J}J}_ _J}Jl_ _J}Jl_ __ll_,l _OJ} . 0 0_ 
IN-W361 !IO-RF0-422TN 422 ~ I ~ I 1111 0 0 0.0 51 Oil 0 0 
IN- J/1<7 rn.RI"O.I1~Thl 42S OJ 0.4_ _fl.ll _J}Jl_ 0 II ...1U_ _J}Jl. . 00_ 
IN. mn<l 10-RF0-425N 421 I 1 I 1 0 0 0 0 1lJl _I.J 00 II 0 

IN-Wl21 IO.Ili'0-411\T 410 . 2 42 .00 00 _OJ} _1_2. 0.0 00 
lrN.W11R 10-RF0-411 411 {14 04 llll Oil Oil ll.J .JlJl _j}_O_ 

Ill IIN-Wll9 lin.lii'0.411T 411 ll R 0 R 0 0 0 0 11.0 0 8 0 0 _j}jl_ 

(.11 IIILW117 IO-RF0.411T Jl2 515 5LS {1.0_ J.2<1 _J}Jl_ _18_6_ llJl . 00 
cO IIN-Wllli IO.RJ;n_.JJ2 41) R 9 R 9 0 0 0 0 0.0 R 9 0 0 _j}jl_ 

'IN-WH 1 lrn.RI"0-4.JI\T .Uil 247 7 247.7 0.0 56.2 _J}_Q ~. OJ! 0 lJ 
lrN.W142 IJn.DI'0-440 440 Q~ 4 <I~ 4 0 0 ll 1\ Oil 95 4 _J}Jl_ _011 
1!1LW~J4 1m. 441 164 '! 164.'1 . 0 0 0 0 J}_Q JM.'I 0 0 __01l 

IN-W1H IJO.Ili'0-44 IT 441 1/iQ II 169 0 0 ll 0 ll ll 0 .l62Jl _J}Jl OJl 
IN-W7J7 lrn.RI"0.447T 442 199 S 199.~ 0.0 79.3 J}_Q 120_2 00 __01l 

IN-WJ&R lln-RF0-442 442 ll8.4. 11R4 no no no ..1.lU .OJ! . no 
IIN-11.1199 lrn.RI'O.JnOT 4/iO 11 I 1 00 00 00 11 .JlJl _011 
IN.IIJH4 lrn.RF0.41i1T 4/i In 2 10.2 0.0 0.0 J}_Q 0 6 .JlJl __ILi 

IIN.W7~~ 110-RF0-461 46 I I I I Oil llll 0 0 __0_1 .. 0.0 I 0 
'IN-WIIIJ 'rn. 4/i 1ll 18 0 0 0 0 0 0 1 I __01l 0.8 
hN.IIJIR9 iln-RF0-41i4T 464 .6 l li I II 0 0 0 _J}J}_ _A_g 0 0 .1..2. 

IN-W7<U lln-RFO...tRIT 481 441.1. 4.11' no 11 .a _J}Jl A28.3 oo ..Li 
IIN.W?Ol IIO.RI'O.Jlll JRI 1114 1 164.1 0 0 0.0 0 0 .l.6.1..l .Jl.fl 1 J 
IIIII.W711 1Jn.DI'n..J90T 490 2.5l2A '~12 .S 0 0 l.t J}_Q 2.5090 _J}J}_ _OJ}_ 

JIIUN-~W7~19 __ ~1~rrn~, .• li~r:n~'··J~00~~4~00+--~IR7~11~4~~~~7JI~4~~0~0-+----~01~0---t----~OI~O---t--~K1~J~~-t~O~IO~~-~~~~~ 
lm.WJil lm.RFn.on~ ~ 116 1.1.6 J}_O_ _J}Jl oo 116 .Jl.fl o a 
IN-Wll ~ IIO.AI'n.J\MT s. o li o 6 o o o o o o _Jl.6 o 0 _J}Jl 

(lluN~-W~2uJ~8 ___ 11rtnu'··~A>~I'nL~ .. n~n7T~~~'+--~41i\1~1~~~~4~61~1~5-t--O~I~O~---~~I~IS~--i----11~0----t-~0~07--t-~I~IOL-_ 1 __ o~o __ 
1 IIN-Wtq? m-RFo.oo7 1 4641 41\Jl on 1111 .JLJJ AliU .Jl.fl .Oll 
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01 
• ~ 

0 

FFCA 10 
IN-WI6J 
'"'-W270 
IN-W7M 
IN-W227 
IN.YIIIll 
IIN-Wn7 
IIN-W27R 
IIN-Wl74 
ltJ.YOf\1 
IIN-W70? 
IIN-W224 
lltJ.WIRO 
IIN-WIKR 
lltJ.WIRI 
IN-WIR2 
IIN-WIR7 
lltJ.W-ili I 
IIN-Wl1~ 
IIN-X002 
IN-Wl06 
ltJ.WH1 

~ 
~) 

WS ID cc 
lln.A"0-700T 1011 
iln.AI 90 
ln-RFO-CIMT 9110 
Jn.A "O.QM CIOO 
ID-8 EQ:02~N 9§ 
lln.A"O.Q~O 950 
iln.AFO.ti~OT CI~O 

lln-RF0-960TN 960 
'm.A"0-11/iON 960 
10-RF0-970T 910 
ln.A"n-1170 1170 
ln-RF~ 976 
tn.A"n- Cl76 
~RF0-97RT 978 

1-A"0-111R 91R 
ln.A "n.OART Clfl/1 
lrn.AFO.QQO 990 
10-RF0-995TN QQ~ 

lrn.R"O-IIII~N 99~ 
llll-RI'O-QOOOT 19999 
lrn.R"O-IIQII'I 111999 
TOTALS 

Total Vol 
I Cl 

7K6 
08 
97 4 
49 
IM~O 

14 n 
CIK 

6814 
1/ICI Cl 
91 1 
6l8 
I I 
Q ~ 
U4 
·n ' 
996 
ICI 1 
68 8 

44'17 ~ 
29911 

58401.1 

TOTAL EDTA IN RF WASTE AT INEL -> 
(I. IS kg/yr ror 18.5 yean) 

PERCENT VITRIFIED-> 
AI\IOUNT VITRIFIED (!14.44% or 11.3 kg)-> 
AMOUNT IN UNTREATED INEL WASTE-> 

TOTAL EDTA IN RF WASTE AT RF--> 
(1.15 kg/yr ror 1.5 years) 

NEW EDTA ESTIMATE--> 

TABLE AD-3 

DETAILS OF EDT A CALCULATIONS 
(BASIS: ALL ROCKY FLATS WASTE AT INEL) 

Cll Vol 
I Q 

2K6 
08 
92 4 
49 

106~ 0 
14 n 
9R 

68.1 .t 

109 9 
911 
61 R 
II 
g ~ 

25.4 
02 
996 
19 1 
688 

44R91 
7QI)( ~ 

583!16.9 

Rll Vol 
nn 
on 

_no 
on 

_n_o 
no 
n_o 
no 
on 
on 

_j}j) 

no 
on 
on 
on 
no 
on 
on 

__n_o 
u 
7 I 
5.3 

11.3 kg 

94.4% 
20.1 kg 

1.2 kg 

1.7 kg 

2.9 kg 

Cll Direct Shll' 
06 
on 

_n4 
00 

_110 
on 

_110 
02 
011 

_00 
__n_n_ 
on 
no 
on 
on 

_Oil 
on 

_00 
on 
on 
no 

1616.5 

~age 4 

Rll Direct Ship 

00 
on 
no 
on 
00 
on 
00 
on 
/Ill 
00 

__n_n_ 
on 
on 
00 
on 
no 
on 
no 
on 
]2 
7 I 
5.3 

Vltrined Am a.!~_ 1\tacro 
I J nn nn 

_2ll6_ 00 00 
00 ...D1l __Q_,l_ 

_llA_ _on _n_o_ 
49 no no 

__lOII6ji_ _n_n_ _.1lli_ 
13_2 on 08 
95 on .JIJ1 

_6lli __n_u .JIJ1 
109 'l on 00 

_91_1_ _no _ftn 
61 R on on 
_Ll _no __n_n_ 
95 on 00 

_lll _j)j}_ __n_n_ 
0_2 _00 on_ 

__ft.6_ on on 
I'll _0 0 _00 

__6ll _f}jJ_ .JIJ1 
4154 5 on IH8 

__290l_i_ _f}jJ_ _l!ll_8_ 

55151.7 15.7 601.9 

) 
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Unrted States Government Depanment of Energy 

memorandum Carlsbad Area Office 
Carlsbad. New Mexico 88221 

DATE: 

REPLY TO 
ATTN OF: 

SUBJECT: 

TO: 

FEB 2 o tl96 

NTP:DW:96-0655 

Preliminary Estimate for SNLINM Performance Assessment Calculations of Nitrate, Sulfate, 
and Phosphate Content in Transuranic Solidified Wastes Destined for Disposal in WIPP 

Dr. Les Shephard, SNLINM 

Attached is a copy of the report containing the preliminary estimates for the nitrate, 
sulfate, and phosphate contents in solidified transuranic (TRU) wastes destined for the 
Waste Isolation Pilot Plant (WIPP). This information was requested by your staff from the 
Transuranic (TRU) Waste Baseline Inventory Report (TWBffi) team in support of the 
Performance Assessment efforts. 

Briefly, the enclosed document provides estimates of the average density and total mass of 
nitrate and sulfate in TRU waste to be disposed of at the WIPP. These values have been 
estimated based on data obtained from the TRU waste generator/storage sites during the 
TWBIR preparation process. From these data, the average densities scaled over the entire 
WIPP disposal inventory are 9.2 kglm' for nitrate and 3.6 kg/m3 for sulfate. The total 
masses scaled over the entire WIPP disposal inventory are l.6E+06 kg for nitrate and 
6.3E+05 kg for sulfate. These densities and masses are for combined CHand RH TRU 
waste inventories. No value for phosphate has been proposed due to the lack of sufficient 
information. Trace quantities of inorganic phosphate might be expected in some of the 
sludges and solidification agents. bur no supporting analytical data are available to support 
a specific value. This is discussed in the enclosed report. 

If you have any questions concerning the anached information. please contact Mr. Russ 
Bisping of my staff at 1505) 234-7446. 

Attachment . 
' ,, . 

-· ,-z . 
,;) ; __ • _.,/~-<"'""' 

-~ /(-< 
Don Watkins • 
Manager 
National TRU Program 
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L. Shephard 

cc w/enclosure: 
1. Mewbinney, CAO 
R. Bisping, CAO 
P. Drez. CTAC 
J. Harvill. CTAC 
L. Sanchez. SNL 
M. Chu. SNL 
M. Marietta. SNL 
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Preliminary Estimates of :"{itrate. Sulfate. and Phosphate Content 
in Tr~msur:mjc Solidified Wastes 

I. JNTROWICTION 

7his repon provides prelimmarv estimates of the amount of nitrate. sulfate. and phosphate 
~xpected to be in the transuramc tTRU) inventory that will be transponed to and disposal of at 
the Waste Isolation Pilot Plant (WlPP) (Appendix B: DOE. 1995). Tables land 2 of this 
repon provtde the volumetnc basis ior the mtr.tte :·::d sulphate esumares. and Tables J, 4, and 
5 provide the calculational methodology. No quanmiable sources of phoSl)hate have been 
idenutied in the Inorganic Solidified tinal waste forms at present. Trace quantities mignt be 
~xpected in some or the sludges ana solidification agents. but no data currently exist to support 
this. 

II. BACKGROUND 

These PRELIMlNARY estimates are made based on the following: 

• Values presented are those expected for the timu waste forms to be disposed of at 
WlPP. 

• Information has been requested from sites based on Solidified Inorganic and Solidified 
Organic waste forms only, and is the best available data from the TRU waste 
gener.uor/ storage sites: 

. \ ,'i 
\\ 

I 
·~--____ / 

The main source of nitrate is anticipated to be irom the Solidified Inorganic 
waste iorms. ·:. 'ich in most cases. are sludges produced from the neutralization/ 
soliditication or nimc actd-based solutions used at the TRU waste 
generator/ storage sues. :--litrates are very soluble in aqueous solutions and 
generally do not produce precipitates in the sludges. The nitrates are generally 
thought to be present as ions sorbed on precipitates or as interstitial solution 
trapped in the precipitated sludges prior to solidification. 

Minor amounts of nitrate. as evaporites, are anticipated in the debris waste 
forms that will be acceptable for WIPP disposal, but insufficient data are 
available to estimate the amount of such TRU waste at this time. 

The main sources of sulfates are anticipated to be: I) chemicals (e.g. iron 
sulfates) added to the inorganic solutions at the time of flocculation and 
precipitation of sludges. and 2) the use of Envirostone [a gypsum (CaSO,) based 
solidification material] for solidification of inorganic andior organic solutions/ 
sludges at some TRU waste generatoristorage sites. 

Bueunc lnvc~ Rcoon Data. febn~ary 1996 
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:'-lo quanuriable sources oi phosonate have oeen 1dentitied in the Solidified 
InorganiC rinal waste forms at oresent. Trace quantities might be expected in 
some oi the sludges and solidificanon agents. but no supponing analytical data 
are av:ulable. The quanuties oi inorganiC pnospnate are anticipated to be low in 
inorganiC sludges based on process hlstones at TRU waste sites. 

Analytical data in Attachment 2 provtde oniy "less than 0.0025" weight percent 
values tor phosonate. which are s1m1iar to the 0.001 weight percent estimate 
provided by LANL in Attachment l. These values are too low to make any 
reliable esnmate of phosphate in TR U waste. but indicate that the quantities wiil 
be very small. compared wnh the nitrate and sulfate values reported. The 
pnosphate value oi "40%'' reported on page A2-7 is an analytical error. Based 
on process knowledge and the lack oi cations to suppon such a large value of 
phosphate in that parttcular an:u yStS. no such value is possible. 

ill. GENERAl YOJ liME 01 CITI UJONS 

.~. 'ljtr;ne 

1. ::"'itrnte Assumptions 

The amount of nitrate is estimated on the basis of the volumes of Solidified lnorganics. 
which are calculated as explained below: 

• 

• 

Table I lists (in Column 2) the rinai waste form volumes of Solidified 
lnorganics for Contact-Handled <CH) TRU and Remote Handled (RH) TRU 
from Figures 3-9 and 3-16 or Rcv1sion 2 of the TWBIR (DOE. 1995) for the 
lntlc!pated WIPP inventory (stored pius projected volumes until 2022). 

Footnotes in Columns 3 and ~ indicate why cenain volumes of waste have been 
eliminated from funher consideration in the calculations: 

Footnote l eliminates those volumes of chemically precipitated Solidified 
Inorganics for which no nitrate estimates in the waste are available. An 
estimate of the nitrate contribution from these Solidified lnorganics will 
be accounted for in the scaling process. 

Footnote 2 eliminates the volume of Solidified Inorganics from SRS 
from funher consideration because it is a "vitrified" waste form which 
should not contain any significant amount of nitrates due to the thermal 
treatment proposed for that waste form. 

Ba~eunc lnvcNOry R~on CaL&. february I ~96 
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Footnote 3 eliminates from further consideration those volumes of 
Solidified lnorganics which represent non-precipitated paniculates (e.g., 
incinerator ash, graphite fines, etc.) which have been cemented to meet 
the WIPP WAC; nitrates are not expected to be present in these 
paniculates. 

• Rocky Flats Environmental Technology Site (RFETS) and Los Alamos National 
Laboratory (LANL) have provided analytical data/estimates for niuate in 
Solidified Inorganics. The RFETS data has been used also for the RFETS 
waste stored at INEL. 

2. Nitrate Mass Calculations 

Table 3 contains in Column I a list of those waste streams that contain the volume of 
waste from each TRU waste generator/storage site listed in Column 4 of Table 1. The 
additional data provided are: 

• Column 2 lists the Item Description Codes (IDCs) for waste streams produced at 
RFETS and/or stored at INEL. The RF 111 designation is for Content Code 111 
from RFETS, where the roc is not specified. 

• Column 3 lists the stored + projected volume for each waste stream. 

• Column 4 lists the sum of the waste material parameters (WMP) for each waste 
stream from the individual Waste Stream Profiles in Revision 2 of the TWBIR. 
Exceptions to this rule are listed in footnotes in Table 3. 

• Column 5 lists the mass of the waste for each waste stream which is the product 
of multiplying Columns 3 and~-

• Column 6 lists the values of nitrate used for each waste stream. The sources of 
the these values are: 

For RFETS, the nitrate values are from Appendix I of Revision 2 of the 
TWBIR. The 8% values for roc 001 has also been applied to roes 002 
and 007 at both RFETS and INEL. All these IDCs represent "older" 
methods of solidification where the sludges contain portland cement 
mainly as a sorbent interlayered with sludge which did not contain 
diatomaceous eanh (see Clements, 1982 for drawings). 

Budin.: lnvCIIIDry Repon Data. February l996 
Nilfatcs. Sulfatea. and Phojphates 3 
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The 4% value listed in Appendix I of the TWBIR for !DC 807 represents 
a "newer" method of solidification where diatomaceous earth is used as a 
vacuum filtration agent and ponland cement is mixed with the resulting 
sludge to form a "monolithic" solidified final waste form. The dilution 
with diatomaceous earth and additional ponland cement lowers the 
overall nitrate value of the final waste form. 

For waste stream IN-W315.601, Clements (1982) indicates that the 
waste stream is made up of approximately 60% NaN03 and 30% KN03 
(assumed weight percents). This calculates as 62% nitrate. 

Attachment 1 represents a memo from LANL that provides estimates for 
nitrates in the waste streams. Note that the Envirostone process only 
accounts for a small percentage of stored volume for 3 of the waste 
streams. The values quoted in Column 6 are based on the small 
percentage of Envirostone solidification agent in the overall ~te 
streams. 

• Column 7 represents the mass of nitrates in kg which is the product of 
multiplying Columns 5 and 6. 

B. Sulfate 

1. Sulfate Assumptions 

• To determine the amount of solidified wastes that need to be considered for 
calculating the sulfate content of the WIPP inventory (Table 2), the volume of 
Soliditied Organics must be added to the volume of Solidi tied Inorganics from 
Table l: 

The Solidified Organics from Figures 3-10 and 3-17 of Revision 2 of the 
TWBIR (DOE, 1995) have been added to Table 1 (above) to produce 
Table 2 

LANL has used an Envirostone (gypsum-based) process for solidification 
of inorganic sludges in the past (approximately 9% of 4888 m3 in storage 
at LANL) but plan to eliminate the process in the future and only use 
ponland-based cement for solidification (as was used in the past prior to 
usage of the Envirostone) 

Ba~elinc lnvcN.ory Roepon Da~a. february .1996 
Nitrates. Sulratcs. and. Phosphates 4 
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Since the mid 1980's. RFETS has used an Envirostone solidification 
process for their organic sludges. Therefore. some of their waste in 
storage and projected contain large amounts of sulfate, as well as some 
Solidified Organics in storage at INEL. 

LLNL is the only other TRU waste site known to be using Envirostone 
for the solidification of organic liquids/sludges (approximately 7 m3 

stored/projected). 

2. Sulfate Mass Calculations 

The sulfate calculations presents in Table 4 follow the same format as the nitrate 
calculations in Table 3. The origin of the values used for sulfate in the RFETS, INEL, 
LLNL, and LANL waste streams are summarized below: 

• RFETS/INEL 
The 0.11% sulfate value is an average of the three analyses marked 
"7412 Sludge" in Attachment 2 which are applied to IDCs 001 and 002, 
and at half that value for IDCs 800 and 803 (as explained in the nitrate 
section). 

The sulfate value of 0.02% is derived from the Attachment 2 analysis 
marked "374 Waste Sludge- Dried Sludge". This value is used for IDC 
007 and at half value for IDC 807. 

The sulfate value (25. 1 %) for the Envirostone solidification of organic 
sludges (!DC 801) is derived from an average value in Attachment 3, 
which represents guidelines for mixing constituents together ior me 80 l 
and !DC 700 (at INEL only in storage). 

• LANL 

• LLNL 

The values for sulfate quoted in Column 7 are derived from data 
provided in Attachment l. As with the nitrate calculations. the 
percentage of waste in each waste stream solidified by Envirostone 
versus portland cement is used to calculated the overall sulfate value for 
each waste stream. 

No value for sulfate was requested from LLNL for their one Solidified 
Organic waste stream. The same value for Envirostone-solidified waste 
at RFETS (25. 1 %) was assumed for the LLNL waste stream. 

Buciiac lnvcruory Rcpon. Data. Fcbru.ry 1996 
Nitn&ca. Sulfales. and. Phoaphates 5 
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IV. SUMMARY CAI.CIII.ATIONS 

Table 5 presents the summary calculations for determining the density (kg/mJ) of nitrate and 
sulfate in the overall WIPP inventory and scaling of the density to take into account those 
chemically precipitated waste streams for which data was not available. SNUNM should use 
the scaled densities for their calculations. The last column in Table 5 provides the estimated 
mass of nitrate and sulfate if the design capacity of WIPP for CH-TRU and RH-TRU are fully 
utilized based on the scaled densities for nitrate and sulfate. 

V. REFERENCES 

Clements, 1982, "Content Code Assessments for INEL Contact-Handled Stored 
Transuranic Wastes," WM-F1-82-021, Idaho Falls, Idaho. 

U. S. Depanment of Energy, 1995, "Transuranic Waste Baseline inventory Report 
(Revision 2)," DOEJCA0-95-1121, Carlsbad, New Mexico. 

BucliDc lovcnlOry Rcpon Daaa. February 1996 
Nitr.1A. Sulfates, aod Pbcnpbates 6 
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TABLE 1. TRU VOLUMES FOR NITRATE CALCULATIONS 
(SOLIDIFIED INORGANICS ONLY) 

TRUWASTE TOTAL VOLUME VOLUMES WITH VOLUMES OF 
SITE (STORED+ NITRATE DATA OR SLUDGES WITH 

PROJECTED) WITH PARTICULATES NITRATE DATA 
(or} (m") (mi 

Hanford (CH) 23.39 (TO BE SCALED)' (TO BE SCALED)' 

ANL·E (CH) 5.20 (TO BE SCALED)' (TO BE SCALED)' 

NTS (CH) 5.67 (TO BE SCALED)' (TO BE SCALED)' 

SRS (CH) 1369.8 1369.8 
2 

RFETS CCH) 1423.01 1389.52 229.633 

INEL (CH) 4344.44 3900.39 3598.843 

Mound (CH) 6.03 (TO BE SCALED)' (TO BE SCAi.Eo)1 

LANL(CH) 6922.02 6922.02 6922.02 

AL(CH) 0.42 (TO BE SCALED)' (TO BE SCALED)' 

LLNL (CH) 20.18 (TO BE SCALED)' (TO BE SCALED)' 

CHTOTAL 14120.15 13581.73 10750.49 

ORNL (RH) 1243.33 (TO BE SCALED)' (TO BE SCALED)' 

INEL (RH) 65.27 65.27 65.27 

ANL·E (RH) 30.26 (TO BE SCALED)' (TO BE SCALED)' 

RHTOTAL 1338.86 65.27 65.27 

TRUTOTAL 15459.01 13647.0 10815.76 

~alhoiC volumes of chc=a&ly pl'tCipi&aiCd solidifteel iDOI"pplica for which no aiuale atiaw.ca iD d\c wuac are available. AD cstima~ 
of lbc aiuale conuibulion from tbCic IO!idifaccl iDDrpllica wiU be accaua&ed for in lbe aca1ia& praceu. 
Elimi~~a~CS lbe volume of Solidified lnoqanics from SR.S from ful'lbcr cOQsidcntioa tJceau. it ia a ·vitrifaed • wu&e form which sbouJd not 

c:omaia any sigDificanl amount o( niuates due to Ute lhcnnal UUUIICDl pi"'ppMd for Uaat wucc fonn.. 
Eliminates from further consideration &hose volumes of Solidified lnorpau:s wbic:b fePrncaliiDII-9RCipiwed partia&Lua (e.g .. iaciaen.cor 
uh. grapbl&c fines. etc.) which have b~n 1-:c~d to meet lhc WIPP W 1\C aad. ni&ta~es arc DOt expected to be pt'UCIII. iD lhc pantcuialcS . 

JANUARY 1996 
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TABLE 2. TRU VOLUMES FOR SULFATE CALCULATIONS 

TRU WASTE SITE FINAL WASTE FORM TOTAL VOLUME WITH 
VOLUME SULFATE DATA 

<or> tor> 

Hanford <CHl Solidif. lnorg. 23.39 (TO BE SCALED)' 

ANL-E (CH) Solidif. lnorg. 5.20 (TO BE SCALED)' 

NTS(CH) Solidif. loorg. 5.67 (TO BE SCALED)' 

SRS (CH) Solidif. lnorg. 1369.8 (TO BE SCALED)' 

RFETS (CH) Solidif. lnorg. 1423.01 229.63 

lNEL (CH) Solidif. lnorg. 4344.44 3598.42 

Mound(CH) Solidif. lnorg. 6.03 (T BE SCALED)' 

LANLtCHl Solidif. Inorg. 6922.02 6922.02 

AL(CH) Solidif. Inorg. 0.42 (TO BE SCALED)' 

LLNL<CHl Solidif. loorg. 20.18 (TO BE SCALED)' 

RFETS (CH) Solidif. Org. 140.93 108.99 

Hanrord <em Solidif. Org. 76.13 (TO BE SCALED)' 

LANL(CHl Solidif. Org. 30.58 (TO BE SCALED)' 

INEL (CH) Solidif. Org. 789.67 2.55 

ANL-E (CH) Solidif. Org. 0.21 (TO BE SCALED!' 

LLNL (CH) Solidif. Org. 6.86 6.86 

CH TOTAL 15164.53 10868.93 

ORNL(RH) Solidif. lnorg. 1243.33 (TO BE SCALED!' 

INEL (RH) Solidif. lnorg. 65.27 65.27 

ANL·E (lUI) Solidif. lnorg. 30.26 (TO BE SCALED)' 

lNEL (RH) Solidif. Org. 3.56 (TO BE SCALED)' 

RHTOTAL 1342.42 65.27 

TRUTOTAL 16506.95 10933.74 

No .. ,rue data avai\abkc from lhcsc sit.=s Cor any was&c streams. 

\, ; ~ 
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TABLE 3 : NITRATE CALCULATION 

• lNEL did not report waau material parameters for this waste stream. The value for this IDC at RFETS was assumed. 
•• This wasto stream was n:ported in Clements ( 1983) to be 60% NaNOJ and 30% KNOJ. Tho weight of the waste 

for this IDC was used from Cl~ments ( 1983). sine~ no valtre was q~ in Revision .2 of the 1WBIR. 
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TABLE 4 : SULFATE CALCULATION 

• INEL did not report WUlC: mueriaJ parameters lor this wde stream. The value for this IDC at RFETS wu uaumed. 
•• SuJ.falc: value for LLNL Solidified Organics was assumed to be the same as for RFETS Solidified Organics (IOC 801). 

86-12 



TABLE 5. NITRATE/SULFATE DENSITY CALCULATIONS 

Nilrale 10815.76 11265484 941245.9 1.19Et05 7.91 85.6 9.24 1.62E i 06 

Sulfale 10933.74 11364875 342993.8 1.19Et05 2.88 80 3.60 6.33Et05 

I. "Tolal TRU" Volumes for Tahles 3 and 4. 
2. "Tolal TRU" Mass from Tahles 3 and 4. 
3. "Tolal TRU" Nillale/Sulfalc from Tahles 3 and 4. 
4. Anlicipah:d Volume uf CU-and RIJ-TRU Waste (store<! + projeded lo 2022) fr<,>m Table 3-1 in Rev. 2 of 1WBIR. 

RU-TRU anlicipaled volume is limited to 7080 m3, the design capacity ofWIPP. 
5. "Mass nfConstituenl" column divided hy "Anlicipaled Wasle Volume" column. 
6. Calculaled from Table I "Total TRIJ" data. Nitrate= subtract 10815.76 from 136471o yidd particulate wasle (2831.24). 

Subtract 2831.24 from I S4S9.01 In gel Inial chemically precipilaled wasle (12627. 77). 
Divide 10815.76 by 12627.77 and multiply by 100%. Sulfate is calculated in a similar manner. 

7. Divide "Densily ufCunstituenl" by"% Sludge Use<! in Calculalions. • 

8. Multiply "Scaled Density ofCunsliluent" hy 175,600 m3 (design capacity ofWIPP). 



A TI ACHMENT 1 

'l'ELEPJIONE COm'EREHCE SOHKAllY 

Parties: Paul Drez, OEA/CTAC 
Davis Christenson, LANL 

For Solidified Inorganics waste stream LA-T006; LA-W003; LA-W006; 
and LA-M002 assume the following composition for final waste 
form: 

Envirostone-based solidified waste forms: 

Nitrate 8.2% 
Sulfate 38.5% 
Phosphate 0.0011> 

Portland cement-based solidified waste forms: 

Nitrate 8.8% 
· Sulfate 1. 4% 

Phosphate 0.001% 

LA-M002 has only used portland cement; the other three have use 
portland cement until 1985 and then Envirostone: 

Stored Wasted Projected waste 
WS# Portland Envirostone Portland Envirostone 

LA-T006 84.5% 15.5% 100% O% 
LA-W006 54.65% ·45.35% 100% ot 
LA-W003 84.5t 15.5% 100% ot 
LA-M002 lOOt Ot 100% ot 

AI • 1 
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Eftlft'IY S.-nt~ GtOU" 
"-'•• (latlll•..-
ro o..u• 
c..-. ... eo..- lo•o• 

---- ·----·-·-·-·;-··---·----To ACCOUI\1 No. 
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A IT ACHMENT 2 

I i I 

Reported by 

Sample ocsciiiitlciri ____________ · · ·· 

374 Wasle Sludgr 

= 
Anatvsis Results 

AN/I.L YTICAL REPOH r 

c/.-:.:..:_1J:d.~ 
II.H. Hiller ------·-' I 

I 
' I 
I 
I 

- • • -1 
I 

A clraracteri:ation ot the 374 vastr sludg~ wa~ rc~ue~ted. The 
analysis of a coeposi~ed saeple is givrn. All results arc in t. 

-
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EHGU:EERING PARAMETERS FOR ROtl<Y FLATS WASTE FORMS 

This information is for the attention of W. t. Rask. 

88-RF-1089 

Attached are the engineering parameters for Rocky Flats·waste forms 
that were requested in the letter from J. B. Tollison to 
distribution, dated March 1, 1988. · 1nfonuation is included for· all 
thirteen Rocky Flats waste forms, which will be transported in the 
TRUPACT-11 container • 

If you have questions regarding the enciosed information, contact 
Jim Alexander at (303) 966-7585 or Jeff faynter at (303) 966-SZSZ. 
With your approval please forward to DOE/Al, Waste Transportation. 

·-

' .t--1 l:::1/J ;' .~..· 
. /~~?.:':"'-

' 

'E. R. Naiman, Manager 
Waste Operations 
Rocky Flats Plant 
Aerospace Operations 

Orig. and 3 cc · A. E. Whiteman 
Enc. 
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A TIACHMENT 3 po. :;:. 

---------------------------------------------------------------------
ENGINEERING FARAMETERS FOR TRUP.:ICT-11 

i,~aste Str<?aon - - TRU SOLIDIFIED ORGANIC WASTE <WF-112> 

For data 1r• Sec"t1on 1, Seconoary Cor."talner, <ond Section :, 
Arrangement of Seconelary Conta1ners, see the General Eng1neer1ng 
Farameter~ for TRUPACT II. 

_, WASTE MATERIAL INFORMATION: 

:..1 Str1.1t:tur2'.l: 

::. 1. 1 

:. 1. ~ 

Ma::i rroum and Mini mum Weight -

Drums: 75(1 lb ma::. I 530 lb avg. I :::oo lb. min. <including 
the weight of the drum> 

Acceptable F·roJet:tlle Envelope-- NA, lSClid monolith c:ast 
in the liner 1ns1de the drum. 

Thermal: 

3.:!.1 

- - ~ .... -..-

Quantity of Radionuclide'! - - Isotopic: Co11position ll'lix 
Group 9, TRUPACT-11 Spec:.l: 

Isotope 
Pu-238 
Pu-:239 
Pu-:240 
Pu-241 
Pu-242 
Am-241 
OTH€R 

Frac:ti on 
TRACE 
0.93(1 
o.o:;a 
0.004 
TRACE 
TRACE 
(l. 1)1)7 

Max. radionuc:lides <Weapons Grade Pu>: 

Maximum decay heat <Pul: 
I Arrol : 

Total: 

(•. 4 watts/drum 
0.3 watts/drpm 
0.7 watts/drum 

Cherroi c:al Form - - ~ ~ 

oils 
trichloroethane and 
trichlcrotrifluoroethane 
carbon t.etract'olor1de 
emulsl.fier <a polyethyl 
glycol e~ter > 
water 

11) 

5 
::: 
~ ..., 
~ ..., 

7. 

7. 
I. 

% 
% 

gypsurr. cement 40 I. 
total liqu10 <32 gallonsl 

A3 • 2. 

86-23 

30 7. 

11) 7. 
5 I. 

10 I. 
15 7.. 

5(J I. 

=(l(l grams/drum 

200 lb 
250 lb 
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United States Government Depanment of Energy 

memorandum Carlsbad Area Office 
Carlsbad. New Mexico 88221 

DATE: 

REPL 'f TO 
ArTNOF: 

TO: 

Apnl4. 1996 

CAO:NTP:DW:96-1126 

Estimate of Cement Content in TRU Solidified Waste Forms Scheduled for Disposal in 
WIPP 

Les Shephard. Director. SNL 

Attached is a summary of the best estimate of portland cement in stored and projected 
volumes of solidified waste streams listed in Revision 2 of the Transuranic (TRU) Waste 
Baseline Inventory Report (TWBIR). Tills information was requested from the TWBIR 
team in support of the Performance Assessment team. 

These values have been scaled (similar to the methodology used for waste material 
parameters in the TWBIR) to the full volume of the Waste Isolation Pilot Plant (WIPP) 
repository. The total estimated weight of portland cement in these scaled solidified waste 
forms is 8.54E+06 kg. Dividing this value by 6.1E+06 ft3 (-175,600 ml), the maximum 
capacity of WIPP. yields a portland cement density in the overall combined contact­
handled (CH) and remote-handled (RH) transuranic (TRU) waste of 48.6 kg/m3• The 
portland cement reported is both reacted and unrcacted cement in the waste. There are no 
data available to estimate the percentage of reacted versus unreacted cement. 

The basic methodology was to perform a sort of the Revision 2 database that supports the 
TWBIR for all Solidified Inorganic and Solidified Organic waste streams. This sort 
resulted in 221 waste streams. Some waste streams were eliminated from further 
consideration for the following reasons: 

• Data about most Rocky Flats waste streams (both residue and nonresidue waste 
streams) arc for waste in current form only and not in fmal form. The item 
description code (IDC) for many particulate waste streams will change to final form 
because the waste is in a cemented final form. A total of 91 current-form RF TRU 
waste streams were eliminated because of this constraint. (the final form of these 
waste streams. however. is included in the portland cement estimate.) 

• The Solidified Inorganic waste streams listed from Savannah River Site are all 
vitrified and therefore do not contain any portland cement. A total of 10 waste 
streams were eliminated because of this constraint. 

/__.. 
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Les Shephard J 

If you have any quesuons concemmg the attached informauon. please contact Mr. Russ 
Bispmg of my staff at !505) 234-7446. 

Aaachment 

cc wtattachment: 
M. McFadden. CAO 
K.Hunter.CAO 
R. Bisping, CAO 
P.Drez.CTAC 
J. Harvill, CTAC 
L. Sanche%, SNL 
M. Chu. SNL 
M. Marieaa. SNL 

(}_ ue¥zt -
~Watkins 

Manager 
National TRU Program 
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Calculatlon..Summary 

At the bottom or Table I the total kilograms of portland cement is summarized for CH-TRU and RH-TRU waste for both stored 
plus projected waste (in "Total kg" column) and projected only waste (In "Projected kg" column). The TOTAL SCALED portland 
cement is calculated as follows: 

CII-TRU "Total kg" + 2.05 • CH-TRU "Projected kg" + RH-TRU "Total Kg" =: TOTAL SCALED kg of portland cement, or 

5.28E+06 + 2.05( 1.348+06) + 5.058+05 = 8.548+06 kg portland cement 

The total density or portland cement is calculated as follows: 

8.54E+06 kg/175,600 m' = 48.6 kg/ m1 portland cement 

~' ( /;:·'. I 
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Table I. Estimate of Portland Cement in TRU Waste for Disposal in the WIPP 

.: .m •. ~ Cllltlll ..... Clllool. __~ ..... ~- ~-Ia:)_ ' -· ----~'----~-J'------L-'-----------·------~--------·---------1-----~~~0CI ~~~~n any ~nland cement r--------J------ J---------

tca~~~ !"~Isle, doc~ ~ontain ~portland cement 

~~RF-~!!O~~rfin~~rm~·~•m=•~·~·~-d~•~·~•i~•r~--------

~(o (clay)!! used ~c~f portlan~ c:;•::"'c;cn:;::l,-----;-:;--:=:-7----:-=-:-:--o--::---------l'------­
~!!'~~ cement Cor this wucc II ream In the BIR occuraln tbe •01hcr lnoraanlc MllcrlaJ• 

.
!!f. 611$ ol lhe solidilicalion 11<nl r<por1ed u eemenlln thoTWBIR lolortlond cement 

olomoceouo eatth Is used u rhe IOrbenlln lhlo waolollrcam 

osrer ol Paris used u solldlfiullon IJ<nl I ======================-+---------
:rmlculilc: used u 10rbent in this wa~ll:::e :ll,_reorn~-:;- •===----:----:..J~-:-::---::----::-:c:-·-:-= 
lash lo;_por1lond cemenl ue ~oluu r!r_or1ed In TWBIR lupplemenrod wllh lnlormollon provided bJIANL l---------

or previous WIPP memo on nitrite, !!If etc. 111cf photpfllle _[ __ ,_-----------I--------­

~!~!~~~~~~~~~ ~~~irostone ~·psum-based procc11) thll does not contain portland cement 

olidifi~ion •1~.!!~ cdciu"!:~~!c!!! f?!~ets 1ha1 doc: I not use portlan'! cem"-'en-"1-------------J--------

il Dr I_!! ~ed ~~_!_b_e~ __ L ___ j I ----------
o~~~!!!~! ~~anlct !!_r.•int! ~ontain• !'~ E_f11and cement ----------

-------

-----1-----1-----r------- ---

------1---- ------

----1-------
ol!_d~~~lion ~cnll~~~~~~ !.!~~~ r~!k!!.'!lc fiber lbsort.cnt) "!~:, ~~··~m:::l·~·u~l:::ll~e ________ __ 

·~R wntllinin! wutc, ududcd fJnm~<:::••:.:•.::••:::I'-'W=IPc.:Pc.;:;ln:.:•:::••:::•::::••ry"'----'-----------------'--------..__------<---------'------.._----
---'----• 

fltlnchmcul '• or '• 



APPENDIX C 

-



-

Nuclide 

Ac225 

Ac227 

Ac228 

Ag109m 

Ag110 

Ag110m 

Am241 

Am243 

Am245 

At217 

Ba137m 

Bi210 

Bi211 

Bi212 

Bi213 

Bi214 

Bk249 

Bk250 

C14 

Cd109 

Cd113m 

Ce144 

APPENDIX C 

DOE/CA0-95-1121. Rev. 3 
June 1996 

SITE-SPECIFIC STORED RADIONUCLIDE INVENTORIES 

ARCO 

5.22E-15 

6.B6E·13 

CH Curies on a Site-by-Site 1 Basis 
!Decayed to the End of 1995) 

ARMY ETEC HANF 

2.23E-15 1.31 E-01 

1.98E-15 4.08E-14 1.02E-04 

2.87E-18 5.60E-02 

5.08E-10 

3.81 E-08 

5.19E-01 4.73E+03 

9.02E-02 

2.23E-15 1.31 E-01 

1.99E·01 6.46E+02 

2.05E·15 5.30E-06 

1.98E-15 4.08E-14 1.02E-04 

1.1 0E·18 5.19E-02 

2.23E-15 1.31 E-01 

4.56E·14 3.15E-05 

1.60E+OO 

1.25E-09 

4.41 E·03 

INEL LBL 

1.52E +00 5.45E-06 

3.86E-02 1.35E-19 

3.08E-01 1.69E-19 

3.55E-09 

2.67E-07 

9.01E+04 9.17E-02 

3.80E-01 3.85E-02 

1.12E-09 3.60E-14 

1.52E+00 5.45E-06 

5.71E+01 

2.70E-02 8.96E-03 

3.87E-02 1.35E·19 

2.62E+01 8.59E-20 

1.52E+OO 5.45E-06 

4.80E-02 3.37E-02 

7.70E-05 2.48E-09 

8.68E-08 

1.66E-01 

3.20E·08 

3.15E-02 

'Argonne National Laboratory-East, Argonne National Laboratory-West, and Teledyne Brown 
Engineering are not included because no data were received. Data from Sandia National Laboratory­
Albuquerque are reported under AH-TRU waste because although the final waste form is expected to 
be CH· TAU waste, the stored waste is remotely handled at the site. 
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Nuclide ARCO 

Cf249 

Cf250 

Cf251 

Cf252 

Cm242 

Cm243 

Cm244 

Cm245 

Cm246 

Cm247 

Cm248 

Co 58 

Co60 

Cs134 

Cs135 

Cs137 

Es254 

Eu150 

Eu152 

Eu154 

Eu155 

Fe 55 

Fe 59 

Fr221 

Fr223 

H3 

1129 

DOE/CA0-95-1121, Rev. 3 
June 1996 

CH-TRU Curies on a Site-by-Site Basis (continued) 

ARMY ETEC HANF INEL LBL 

1 .02E-02 3.1 OE-03 

1 .97E-04 

3.55E-05 2.19E-03 

2.73E-08 

1.52E-02 

3.70E+03 4.91E+02 8.70E-02 

1.71E-03 9.09E-06 2.27E-06 

1.53E-03 4.83E-07 

8.13E-09 4.73E-07 

1.22E-14 

6.23E+01 

2.45E-04' 1.20E-03 

1.91 E-07 S.OSE-06 

2.11 E-01 6.83E+02 6.04E+01 

8.67E-08 

3.50E-05 

7.34E-07 1.62E-01 

6.22E-05 6.42E-01 

1.06E-03 3.82E-01 

1.91 E-05 

3.38E-21 

2.23E-15 1.31E-01 1.52E+OO SASE-06 

2.73E-17 5.63E-16 1.41E-06 5.33E-04 1.86E-21 

8.02E-01 

'Argonne National Laboratory-East, Argonne National Laboratory-West, and Teledyne Brown 
Engineering are not included because no data were received. Data from Sandia National Laboratory­
Albuquerque are reported under RH-TRU waste because although the final waste form is expected to 
be CH-TRU waste, the stored waste is remotely handled at the site. 
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Nuclide 

Kr85 

Mn54 

Nb95 

Nb95m 

Ni59 

Ni63 

Np237 

Np239 

Np240m 

Pa231 

Pa233 

Pa234 

Pa234m 

Pb209 

Pb210 

Pb211 

Pb212 

Pb214 

Pd107 

Pm147 

Po210 

Po21 1 

Po212 

Po213 

Po214 

Po215 

Po216 

DOE/CA0-95-1121. Rev. 3 
June 1996 

CH-TRU Curies on a Site-by-Site Basis (continued) 

ARCO ARMY ETEC HANF INEL LBL 

B.49E-04 

1.BOE-11 2.38E-09 

6.00E-14 7.95E-12 

9.06E-05 

9.49E-07 2.72E-01 8.53E-01 6.32E-06 

9.02E-02 3.80E-01 3.85E-02 

5.84E-10 3.50E-14 

1.88E-13 6.72E-13 4.84E-04 1.33E-05 1.99E-18 

9.49E·07 2.72E-01 8.53E-01 6.32E-06 

6.06E-17 7.62E-03 1.50E-04 2.40E-14 

4.66E-14 5.86E+00 1.16E-01 1.84E-11 

2.23E-1 5 1.31 E-01 1.52E+00 5.45E-06 

5.22E·1 5 2.05E-15 5.30E-06 2.70E-02 8.96E-03 

1.98E-1 5 4.08E-14 1.02E-04 3.87E-02 1 .35E-19 

1.10E-18 5.19E-02 2.62E+01 8.59E-20 

6.86E-13 4.56E-14 3.15E-05 4.80E-02 3.37E-02 

2.82E-08 1. 19E-06 

4.78E-02 2.63E+00 

1 .42E-1 5 2.05E-15 5.30E-06 2.70E-02 8.96E-03 

5.53E-18 1.14E-16 2.87E-07 1.08E-04 3.78E-22 

7.04E-19 3.32E-02 1.68E+01 

2.19E-15 1.28E-01 1.49E+00 5.33E-06 

6.86E-13 4.56E-14 3.15E-05 4.80E-02 3.37E-02 

1.98E-15 4.08E-14 1 .02E-04 3.87E-02 1.35E-19 

1 .1 OE-18 5.1 9E-02 2.62E+01 8.59E-20 

'Argonne National Laboratory-East, Argonne National Laboratory-West, and Teledyne Brown 
Engineering are not included because no data were received. Data from Sandia National Laboratory­
Albuquerque are reported under RH-TRU waste because although the final waste form is expected to 
be CH-TRU waste, the stored waste is remotely handled at the site. 

. ·-, 
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Nuclide 

Po218 

Pr144 

Pu236 

Pu238 

Pu239 

Pu240 

Pu241 

Pu242 

Pu243 

Pu244 

Ra223 

Ra224 

Ra225 

Ra226 

Ra228 

Rh106 

Rn219 

Rn220 

Rn222 

Ru106 

Sb125 

Sb126 

Sb126m 

Se79 

Sm151 

Sn119m 

Sn121 m 

DOE/CA0-95-11 21. Rev. 3 
June 1996 

CH-TRU Curies on a Site-by-Site Basis (continued I 

ARCO ARMY ETEC HANF INEL LBL 

6.86E-13 1.40E-11 4.56E-14 3.15E-05 4.80E-02 3.37E-02 

4.36E-03 3.12E-02 

1.04E-02 

3.70E+02 1.11 E-01 8.05E+04 5.98E+04 2.32E-04 

1.80E+01 1.79E+00 2.63E+04 4.01E+04 8.45E-06 

6.12E-01 6.15E+03 9.82E+03 5.14E-03 

6.22E+00 3.78E+04 1.50E+05 4.48E-07 

S.OOE-05 3.80E-01 9.45E-01 1.01E-02 

5.85E-10 3.50E-14 

1.98E-15 4.08E-14 1.02E-04 3.87E-02 1.35E-19 

1.10E-18 5.19E-02 2.62E+01 8.59E-20 

2.23E-15 1.31 E-01 1.52E+OO 5.45E-06 

6.86E-13 4.56E-14 3.1 5E-05 4.80E-02 3.37E-02 

2.87E-18 5.60E-02 3.08E-01 1.69E-19 

2.17E-03 1.12E-02 

1.98E-15 4.08E-14 1.02E-04 3.87E-02 1 .35E-19 

1. 10E-18 5.19E-02 2.62E+01 8.59E-20 

6.86E-13 4.56E-14 3.15E-05 4.80E-02 3.37E-02 

2.17E-03 1 .12E-02 

5.91E-04 3.53E-03 

5. 13E-08 2.17E-06 

3.67E-07 1.55E-05 

1.66E-07 7.00E-06 

6.14E-04 2.39E-02 

2.95E-07 2.10E-06 

1.20E-05 4.38E-04 

'Argonne National Laboratory-East, Argonne National Laboratory-West, and Teledyne Brown 
Engineering are not included because no data were received. Data from Sandia National Laboratory­
Albuquerque are reported under RH-TRU waste because although the final waste form is expected to 
be CH-TRU waste. the stored waste is remotely handled at the site. 
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Nuclide 

Sn126 

Sr90 

Tc99 

Te125m 

Te127 

Te127m 

Th227 

Th228 

Th229 

Th230 

Th231 

Th232 

Th234 

Tl207 

Tl208 

Tl209 

U232 

U233 

U234 

U235 

U236 

U237 

U238 

U240 

Y90 

Zr93 

Zr95 

DOE/CA0-95-1 121. Rev. 3 
June 1996 

CH-TRU Curies on a Site-by-Site Basis (continued I 

ARCO ARMY ETEC HANF INEL LBL 

3.67E-07 1 .55E-05 

2.00E-01 6.92E+02 1.96E+OO 

9.51 E-06 2. 16E-03 

1 .44E-04 8.62E-04 

3.95E-09 1 .02E-07 

4.03E-09 1.04E-07 

1.95E-15 4.02E-14 1.01 E-04 3.82E-02 1.33E-19 

1 .1 OE-18 5.1 9E-02 2.62E+01 8.59E-20 

2.23E-1 5 1.31 E-01 1 .52E+OO 5.45E-06 

4.75E-09 5.25E-1 1 8.1 1 E-03 2.08E-02 1.50E-1 3 

1.77E-08 1.06E-08 1.71E+OO 6.17E-02 3.32E-14 

1.61E-17 6.71 E-02 3.30E-01 5.33E-19 

4.66E-14 5.86E+00 1.16E-01 1.84E-11 

1.97E-15 4.07E-14 1.02E-04 3.86E-02 1.34E-19 

3.95E-19 1.86E-02 9.42E+00 3.09E-20 

4.83E-17 2.82E-03 3.28E-02 1.18E-07 

2.53E+01 

1.20E-11 8.00E+01 8.99E+02 4.81E-03 

1.05E-03 1.93E-06 5.37E+01 6.17E+00 4.73E-09 

1.77E-08 1.06E-08 1.71E+OO 6.17E-02 3.32E-14 

1.09E-07 2.49E-03 5.27E-03 1.81E-09 

1.53E-04 9.26E-01 3.67E+OO 1.10E-11 

4.66E-14 5.86E+00 1.16E-01 1.84E-11 

5.84E-10 3.50E-14 

2.00E-01 6.92E+02 1.96E+00 

2.14E-06 9.06E-05 

8.09E-12 1.07E-09 

'Argonne National Laboratory-East, Argonne National Laboratory-West, and Teledyne Brown 
Engineering are not included because no data were received. Data from Sandia National Laboratory­
Albuquerque are reported under RH-TRU waste because although the final waste form is expected to 
be CH-TRU waste, the stored waste is remotely handled at the site. 
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Nuclide 

Total by 
Site 

Nuclide 

Ac225 

Ac227 

Ac228 

Ag109m 

Ag1 10 

Ag1 10m 

Am241 

Am243 

Am245 

At217 

Ba1 37m 

Bi210 

Bi21 1 

Bi212 

Bi213 

Bi214 

Bk249 

Bk250 

C14 

Cd109 

Cd1 13m 

Ce144 

Cf249 

DOE/CA0-95-1 1 21. Rev. 3 
June 1996 

CH-TRU Curies on a Site-by-Site Basis (continued) 

ARCO ARMY ETEC HANF INEL LBL 

3.70E+02 1.80E+01 1.01E+01 1.62E+05 3.51E+05 S.OBE-01 

LANL LLNL MOUND MURR NTS ORNL 

B.OGE-02 9.81E-13 1.59E-13 2.41 E-03 2.07E-01 

2.32E-01 3.32E-10 4.1 3E-1 2 1 .83E-17 2.09E-04 9.85E-03 

1 .59E-03 1 .60E· 16 1.90E-1 6 7.1 2E-04 

6.56E+00 

2.87E-1 1 5.55E-1 1 

;:_ 1 6E-09 4. 18E-09 

9.11E+03 1 .44E+02 3.24E-01 2.84E+02 1.61E+03 

3.83E+00 2.45E-02 1 .22E+00 1. 16E+01 

1 .95E-15 5.29E-14 1.49E-10 

8.06E-02 9.81E-13 1 .59E-1 3 2.41E-03 2.07E-01 

4.55E+01 1.57E-06 3.41 E-01 2.20E+03 

2.80E-01 2.38E-13 7.23E-10 6.69E-02 1 .26E+00 

2.32E-01 3.32E-10 4.13E-12 1.83E-17 2.09E-04 9.85E-03 

1 .32E-03 6.13E-17 1.64E-02 2.84E-01 

8.06E-02 9.81E-13 1.59E-13 2.41 E-03 2.07E-01 

9.04E-01 9.47E-1 2 6.88E-09 1 .94E-22 2.50E-01 6.49E+00 

1.35E-10 3.65E-09 1 .03E-05 

4.1 1 E-1 1 9.51E-13 

2.00E-07 2.50E-04 

6.55E+OO 

7.42E-07 6.50E-09 

3.04E-04 7.8BE-04 

9.64E-04 1. 14E-02 2.82E-02 

1 Argonne National Laboratory-East, Argonne National Laboratory-West, and Teledyne Brown 
Engineering are not included because no data were received. Data from Sandia National Laboratory­
Albuquerque are reported under RH-TAU waste because although the final waste form is expected to 
be CH-TRU waste. the stored waste is remotely handled at the site. 
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Nuclide 

Cf250 

Cf251 

Cf252 

Cm242 

Cm243 

Cm244 

Cm245 

Cm246 

Cm247 

Cm248 

Co 58 

Co60 

Cs134 

Cs135 

Cs137 

Es254 

Eu150 

Eu152 

Eu154 

Eu155 

Fe 55 

Fe 59 

Fr221 

Fr223 

H3 

1129 

Kr85 

DOE/CA0-95·1121. Rev. 3 
June 1996 

CH-TRU Curies on a Site-by-Site Basis {continuedl 

LANL LLNL MOUND MURR NTS ORNL 

3.18E-01 1.49E-03 

1.58E-03 

1.70E-02 1.60E-01 

3.42E-17 1.70E-04 1.39E-03 

1.09E+OO 

1.57E+02 6.54E+01 2.28E+02 1.06E+03 

1.60E-06 9.44E-06 3.35E-05 

4.01E-02 5.22E-04 6.14E-04 1.60E-05 

1.34E-09 

3.57E-06 2.55E-02 

1.22E-13 

2.14E-04 1.84E-06 

4.24E-03 4.03E-04 

2.05E-04 1.20E-06 

4.81E+01 1.66E-06 3.60E-01 2.33E+03 

4.11 E-11 

4.18E-04 1.33E-06 1.06E+OO 6.18E-04 

2.45E-02 5.25E-07 4.2BE-01 

2.31 E-01 3.80E-03 

1.35E-16 1.87E-07 

8.06E-02 9.81E-13 1.59E-13 2.41E-03 2.07E-01 

3.20E-03 4.58E-12 5.70E-14 2.53E-19 2.89E-06 1.36E-04 

6.46E-02 

1.96E-01 

'Argonne National Laboratory-East, Argonne National Laboratory-West, and Teledyne Brown 
Engineering are not included because no data were received. Data from Sandia National Laboratory­
Albuquerque are reported under RH-TAU waste because although the final waste form is expected to 
be CH-TRU waste. the stored waste is remotely handled at the site. 
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Nuclide 

Mn54 

Nb95 

Nb95m 

Ni59 

Ni63 

Np237 

Np239 

Np240m 

Pa231 

Pa233 

Pa234 

Pa234m 

Pb209 

Pb210 

Pb211 

Pb212 

Pb214 

Pd107 

Pm147 

Po210 

Po211 

Po212 

Po213 

Po214 

Po215 

Po216 

Po21B 

DOE/CA0-95-1121. Rev. 3 
June 1996 

CH-TRU Curies on a Site-by-Site Basis (continued) 

LANL LLNL MOUND MURR NTS ORNL 

5.48E-08 

1.76E-11 1.51E-17 

5.89E-14 S.OSE-20 

1.09E-04 

3.24E-02 4.71E-04 2.28E-04 5.78E-03 7.27E-01 

3.83E+OO 2.45E-02 1.22E+00 1.16E+01 

1.94E-07 9.99E-07 1.10E-09 

1.24E-03 1.54E-08 3.24E-11 8.9BE-16 S.OOE-04 3.14E-01 

3.24E-02 4.71 E-04 2.2BE-04 5.7BE-03 7.27E-01 

3.07E,05 3.94E-05 1.51E-10 2.13E-07 5.54E-05 

2.36E-02 3.03E-02 1.16E-07 1.64E-04 4.26E-02 

8.06E-Q2 9.81E-13 1.59E-13 2.41E-03 2.07E-01 

2.BOE-01 2.3BE-13 7.23E-10 6.69E-02 1.26E+OO 

2.32E-01 3.32E-10 4.13E-12 1.83E-17 2.09E-04 9.85E-Q3 

1.32E-03 6.13E-17 1.64E-02 2.84E-01 

9.04E-01 9.47E-12 6.BBE-09 1.94E-22 2.50E-01 6.49E+OO 

3.03E-05 1.78E-07 

2.00E+OO 1.05E-01 1.94E-02 

2.BOE-01 1.97E-13 7.23E-10 6.69E-02 1.26E+OO 

6.50E-04 9.28E-13 1.16E-14 5.13E-20 5.86E-07 2.76E-Q5 

8.48E-04 3.93E-17 1.05E-02 1.82E-01 

7.89E-02 9.60E-13 1.55E-13 2.36E-03 2.02E-01 

9.04E-01 9.47E-12 6.87E-09 2.50E-01 6.49E+00 

2.32E-01 3.32E-10 4.13E-12 1.83E-17 2.09E-04 9.85E-03 

1.32E-03 6.13E-17 1.64E-02 2.84E-01 

9.05E-01 9.47E-12 6.BBE-09 1.94E-22 2.50E-01 6.49E+00 

'Argonne National Laboratory-East, Argonne National Laboratory-West, and Teledyne Brown 
Engineering are not included because no data were received. Data from Sandia National Laboratory­
Albuquerque are reported under RH-TRU waste because although the final waste form is expected to 
be CH-TRU waste, the stored waste is remotely handled at the site. 
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Nuclide 

Pr144 

Pu236 

Pu238 

Pu239 

Pu240 

Pu241 

Pu242 

Pu243 

Pu244 

Ra223 

Ra224 

Ra225 

Ra226 

Ra228 

Rh106 

Rn219 

Rn220 

Rn222 

Ru106 

Sb125 

Sb126 

Sb126m 

Se79 

Sm151 

Sn119m 

Sn121 m 

Sn126 

DDE/CAD·95-1121. Rev. 3 
June 1996 

CH-TRU Curies on a Site-by-Site Basis (continued) 

LANL LLNL MOUND MURR NTS ORNL 

3.00E-04 7.79E-04 

5.37E-17 

1.15E+05 7.65E+01 1.53E+03 1.95E+02 3.50E+03 

7.69E+04 1.5BE+02 2.9BE+01 2.46E-02 2.76E+03 1.01E+03 

1.00E+02 6.44E+01 1.8BE+01 9.48E+02 

1.62E+03 1.63E+03 6.32E-03 2.40E+02 4.79E+04 

4.85E+02 2.02E-02 8.70E-02 2.37E-01 

1.34E-09 

1.94E-07 1.00E-06 1.10E-09 

2.32E-01 3.32E-10 4.13E-12 1.83E-17 2.09E-04 9.85E-03 

1.32E-03 6.13E-17 1 .64E-02 2.84E-01 

B.OSE-02 9.81E-13 1.59E-13 2.41E-03 2.07E-01 

9.05E-01 9.47E-12 6.88E-09 1.94E·22 2.50E-01 6.49E+OO 

1 .59E-03 1.60E-1 6 1.90E-16 7.12E-04 

9.97E-04 8.76E-04 

2.32E-01 3.32E-10 4.13E-12 1.83E-17 2.09E-04 9.85E-03 

1.32E-03 6.13E-17 1 .64E-02 2.84E-01 

9.05E-01 9.47E-12 6.88E-09 1.94E-22 2.50E-01 6.49E+OO 

9.97E-04 8.76E-04 

4.67E-02 1 .37E-03 

5.52E-05 3.23E-07 

3.94E-04 2.31 E-06 

1 .78E-04 1.04E-06 

6.00E-01 3.75E-03 

1.66E-08 2.97E-08 

1.09E-02 7.17E-05 

3.94E-04 2.31 E-06 

'Argonne National Laboratory-East, Argonne National Laboratory-West. and Teledyne Brown 
Engineering are not included because no data were received. Data from Sandia National Laboratory­
Albuquerque are reported under RH-TRU waste because although the final waste form is expected to 
be CH-TRU waste, the stored waste is remotely handled at the site. 
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Nuclide 

Sr90 

Tc99 

Te125m 

Te127 

Te127m 

Th227 

Th228 

Th229 

Th230 

Th231 

Th232 

Th234 

Tl207 

Tl208 

TI209 

U232 

U233 

U234 

U235 

U236 

U237 

U238 

U240 

Y90 

Zr93 

Zr95 

DOE/CA0-95-11 21. Rev. 3 
June 1996 

CH-TRU Curies on a Site-by-Site Basis (continued) 

LANL LLNL MOUND MURR NTS ORNL 

4.44E+01 3.1 OE-01 1.48E+03 

1.02E-02 5.99E-05 1.78E+01 

1.14E-02 3.33E-04 

7.45E-10 2.29E-12 

7.60E-10 2.34E-12 

2.29E-01 3.27E-10 4.07E-12 1.81E-17 2.06E-04 9.72E-03 

1.32E-03 6.13E-17 1.64E-02 2.84E-01 

8.06E-02 9.81E-13 1.59E-13 2.41 E-03 2.07E-01 

4.90E-04 3.06E-08 3.35E-06 1.35E-18 9.98E-07 2.45E-04 

5.27E-01 5.93E-04 2.68E-07 4.45E-11 6.15E-05 8.15E-03 

2.29E-03 9.37E-16 8.19E-16 8.57E-04 

2.36E-02 3.03E-02 1.16E-07 1.64E-04 4.26E-02 

2.31 E-01 3.31E-10 4.12E-12 1.83E-17 2.09E-04 9.82E-03 

4.76E-04 2.20E-17 '. 5.89E-03 1.02E-01 

1.74E-03 2.12E-14 3.43E-15 5.20E-05 4.47E-03 

5.50E-18 1.65E-02 2.90E-01 

4.46E+01 5.95E-09 1.78E-09 1.81E+OO 1.77E+02 

5.84E+00 3.17E-03 5.52E-02 2.98E-13 1.25E-02 1.57E+01 

5.27E-01 5.93E-04 2.68E-07 4.45E-11 6.15E-05 8.15E-03 

2.99E-06 7.63E-06 4.20E-06 3.40E-04 

3.98E-02 4.00E-02 1.55E-07 5.88E-03 1.18E+OO 

2.36E-02 3.03E-02 1.16E-07 1.64E-04 4.26E-02 

1.94E-07 9.99E-07 1.10E-09 

4.45E+01 3.10E-01 1.48E+03 

2.30E-03 1.35E-05 

7.93E-12 6.81E-18 

'Argonne National Laboratory-East. Argonne National Laboratory-West, and Teledyne Brown 
Engineering are not included because no data were received. Data from Sandia National Laboratory­
Albuquerque are reported under RH-TRU waste because although the final waste form is expected to 
be CH-TRU waste. the stored waste is remotely handled at the site. 
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Nuclide 

Total by 
Site 

DOE/CA0-95-1121. Rev. 3 
June 1996 

CH-TRU Curies on a Site-by-Site Basis (continued) 

LANL LLNL MOUND MURR NTS ORNL 

2.03E+05 2.14E+03 1.56E+03 3.55E-01 3.74E+03 6.38E+04 

'Argonne National Laboratory-East, Argonne Nation~11 Laboratory-West, and Teledyne Brown 
Engineering are not included because no data were received. Data from Sandia National Laboratory­
Albuquerque are reported under RH-TRU waste because although the final waste form is expected to 
be CH· TRU waste, the stored waste is remotely handled at the site. 
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CH-TRU Curies on a Site-by-Site Basis (continued) 

Nuclide PAD PANT RFETS RF-Res SR-On 

Ac225 4.01 E-07 3.55E-11 2.14E-09 1.31 E-05 

Ac227 1.27E-12 4.83E-17 1.58E-1 0 1.62E-08 3.70E·07 

Ac228 1.49E-14 7.07E-13 1 .01 E-02 

Ag109m 

Ag110 

Ag110m 

Am241 1.10E+04 1.19E+05 3.58E+03 

Am243 7.55E-01 

Am245 

At217 4.01 E-07 3.55E-11 2.14E-09 1.31 E-05 

Ba137m 7.11E+00 

Bi210 4.54E-12 1.08E-09 1.69E-07 

Bi211 1.27E-12 4.83E-17 1.58E-10 1.62E-08 3.70E-07 

Bi212 4.98E-15 3.82E-13 9.18E-03 

Bi213 4.01E-07 3.55E-11 2.14E-09 1.31 E-05 

Bi214 9.77E-11 1.35E-08 1.51 E-06 

Bk249 

Bk250 

C14 

Cd109 

Cd113m 

Ce144 8.72E-13 

Cf249 

Cf250 

Cf251 

Cf252 3.62E-01 

Cm242 

DOE/CA0-95-1121. Rev. 3 
June 1996 

SR-Off TOTAL 

1.02E-10 1.94E+00 

2.89E-10 2.80E-01 

2.13E-14 3. 76E-01 

6.56E+00 

4.14E-09 

3.11 E-07 

1.20E +02 2.40E+05 

1.80E+01 

1.27E-09 

1.02E-10 1.94E+OO 

2.96E+03 

9.40E-07 1.65E+00 

2.89E-10 2.81E-01 

1.93E-14 2.66E+01 

1.02E-10 1.94E+OO 

5.79E-06 7.72E+00 

8.73E-05 

8.68E-08 

1.77E+00 

6.55E+00 

7.81E-07 

3.70E-02 

5.39E-02 

3.20E-01 

1.58E-03 

3.61E+01 

1.56E-03 

'Argonne National Laboratory-East, Argonne National Laboratory-West, and Teledyne Brown 
Engineering are not included because no data were received. Data from Sandia National Laboratory­
Albuquerque are reported under RH-TRU waste because although the final waste form is expected to 
be CH-TRU waste, the stored waste is remotely handled at the site. 
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CH-TRU Curies on a Site-by-Site Basis (continued) 

Nuclide PAD PANT RFETS RF-Res SR-On 

Cm243 

Cm244 6.15E+02 

Cm245 

Cm246 

Cm247 

Cm248 1.61E-04 

Co 58 

Co60 3.56E-01 

Cs134 3.18E-06 

Cs135 

Cs137 7.52E+00 

Es254 

Eu150 

Eu152 

Eu154 2.83E-04 

Eu155 3.13E-06 

Fe 55 

Fe 59 

Fr221 4.01 E-07 3.55E-11 2.14E-09 1.31 E-05 

Fr223 1.75E-14 6.67E-19 2.19E-12 2.23E-10 5.10E-09 

H3 

1129 1.17E-07 

Kr85 

Mn54 1.00E-10 

Nb95 

Nb95m 

Ni59 1.25E-03 

DDE/CA0-95-1121. Rev. 3 
June 1996 

SR-Off TOTAL 

1.11 E+OO 

6.32E+03 

1.77E-03 

4.28E-02 

1.34E-09 

3.35E-02 

1.34E-13 

6.27E+01 

6.09E-03 

2.15E-04 

3.12E+03 

8.68E-OB 

3.50E-05 

1.22E+00 

1.10E+00 

6.18E-01 

1.91 E-05 

1.87E-07 

1.02E-10 1.94E+00 

3.99E-12 3.87E-03 

8.66E-01 

1.17E-07 

1.96E-01 

8.49E-04 

2.41 E-09 

8.06E-12 

1.25E-03 

'Argonne National Laboratory-East, Argonne National Laboratory-West, and Teledyne Brown 
<;,-,gineering are not included because no data were received. Data from Sandia National Laboratory­
Albuquerque are reported under RH-TRU waste because although the final waste form is expected to 
be CH-TRU waste, the stored waste is remotely handled at the site. 
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CH-TRU Curies on a Site-by-Site Basis (continued) 

Nuclide PAD PANT RFETS RF-Res SR-On 

Ni63 1.53E-01 

Np237 5.49E +01 1.70E-02 3.19E-01 8.59E+OO 

Np239 7.55E-01 

Np240m 1.59E-11 

Pa231 2.09E-11 2.31E-15 2.70E-09 1.59E-07 1.68E-06 

Pa233 5.49E+01 1.70E-02 3.19E-01 8.59E+OO 

Pa234 1 .94E-17 9.23E-12 7.37E-06 

Pa234m 1.49E-14 7. 10E-09 5.67E-03 

Pb209 4.01 E-07 3.55E-11 2.14E-09 1.31 E-05 

Pb210 4.54E-12 1.08E-09 1.69E-07 

Pb211 1.27E-12 4.83E-17 1.58E-10 1.62E-08 3.70E-07 

Pb212 4.98E-15 3.82E-13 9.18E-03 

Pb214 9.77E-11 1.35E-08 1.51E-06 

Pd107 

Pm147 1 .24E-05 

Po210 4.50E-12 1.08E-09 1.69E-07 

Po211 3.56E-15 1.35E-19 4.43E-13 4.53E-11 1.04E-09 

Po212 3.19E-15 2.45E·13 S.BBE-03 

Po213 3.93E-07 3.47E-1 1 2.10E-09 1.28E-05 

Po214 9.77E-11 1 .35E·OB 1.51 E-06 

Po215 1.27E-1 2 4.83E·1 7 l.SBE-10 1 .62E-08 3.70E-07 

Po216 4.9BE·1 5 3.82E-13 9.18E-03 

Po218 9.77E-1 1 1 .35E-08 1.51 E-06 

Pr144 8.62E-13 

Pu236 

Pu238 3.43E+02 8.09E+03 2.86E+05 

Pu239 5.57E+01 S.SSE-02 9.98E+03 1.84E +05 9.13E+03 

DOE/CA0-95-1121, Rev. 3 
June 1996 

SR-Off TOTAL 

1.53E-01 

3.58E-03 6.58E+01 

1.80E+01 

1.20E-06 

1 .65E-09 3.16E-01 

3.58E-03 6.58E+01 

5.26E-08 7.90E-03 

4.04E-05 6.0BE+00 

1.02E-10 1.94E+OO 

9.40E-07 1.65E+00 

2.89E-10 2.81E-01 

1.93E-14 2.66E+01 

5.79E-06 7.72E+OO 

3.17E-05 

4.79E+00 

9.40E-07 1.65E+00 

8.10E·13 7.86E-04 

1.24E·14 1 .70E+01 

9.94E·1 1 1.90E+00 

5.79E·06 7.72E+00 

2.89E·1 0 2.81 E-01 

1.93E·14 2.66E+01 

5.79E-06 7.73E+00 

3.66E-02 

1.04E-02 

2.01E+05 7.56E+05 

1.58E+02 3.51 E+OS 

'Argonne National Laboratory-East, Argonne National Laboratory-West, and Teledyne Brown 
Engineering are not included because no data were received. Data from Sandia National Laboratory­
Albuquerque are reported under RH-TRU waste because although the final waste form is expected to 
be CH-TRU waste, the stored waste is remotely handled at the site. 
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CH-TRU Curies on a Site-by-Site Basis (continued) 

Nuclide PAD PANT RFETS RF-Res SR-On 

Pu240 7.22E+03 4.22E+04 2.21E+03 

Pu241 5.23E+04 7.22E+05 6.02E+04 

Pu242 9.63E-05 5.33E+00 3.75E-01 

Pu243 

Pu244 1.59E-11 

Ra223 1.27E-12 4.83E-17 1.58E-10 1.62E-08 3. 70E-07 

Ra224 4.98E-15 3.82E-13 9.18E-03 

Ra225 4.01E-07 3.55E-11 2.14E-09 1.31E-05 

Ra226 9.77E-11 1.35E-08 1.51 E-06 

Ra228 1.49E-14 7.07E-13 1.01E-02 

Rh106 1.84E-10 

Rn219 1.27E-12 4.83E-17 1.58E-1 0 1.62E-08 3.70E-07 

Rn220 4.98E-15 3.82E-13 9.18E-03 

Rn222 9.77E-11 1.35E-08 1.51 E-06 

Ru106 1.84E-1 0 

Sb125 2.60E-05 

Sb126 2.41E-08 

Sb126m 1.72E-07 

Se79 

Sm151 3. 13E-04 

Sn119m 

Sn121m 

Sn126 1 .72E-07 

Sr90 6.98E+OO 

Tc99 4.50E-06 

Te125m 6.34E-06 

Te127 

DOE/CAD-95-11 21. Rev. 3 
June 1996 

SR-Off TOTAL 

7.97E+01 6.88E+04 

1.73E+03 1.07E+06 

4.93E+02 

1.34E-09 

1.20E-06 

2.89E-10 2.81 E-01 

1.93E-14 2.66E+01 

1.02E-1 0 1.94E+00 

5.79E-06 7.73E+00 

2.13E-14 3.76E-01 

1.52E-02 

2.89E-10 2.81E-01 

1.93E-14 2.66E+01 

5.79E-06 7.73E+00 

1.52E-02 

5.22E-02 

5.78E-05 

4. 12E-04 

1.86E-04 

6.28E-01 

2.44E-06 

1.14E-02 

4. 12E-04 

2.22E+03 

1 .78E+01 

1 .27E-02 

1 .07E-07 

'Argonne National Laboratory-East, Argonne National Laboratory-West. and Teledyne Brown 
Engineering are ~ot included because no data were received. Data from Sandia National Laboratory­
Albuquerque are reported under RH-TRU waste because although the final waste form is expected to 
be CH-TRU waste, the stored waste is remotely handled at the site. 
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CH-TRU Curies on a Site-by-Site Basis (continued) 

Nuclide PAD PANT RFETS RF-Res SR-On 

Te127m 

Th227 1.25E-12 4.77E-17 1.56E-10 1.60E-08 3.64E-07 

Th228 4.98E-15 3.82E-13 9.18E-03 

Th229 4.01 E-07 3.55E-11 2.14E-09 1.31 E-05 

Th230 1.16E-07 8.88E-06 6.87E-04 

Th231 3.29E-07 1.09E-10 4.78E-05 1.56E-03 5.83E-03 

Th232 1.02E-13 2.55E-12 2.13E-02 

Th234 1.49E-14 7.10E-09 5.67E-03 

Tl207 1.27E-12 4.82E-17 1.58E-10 1.61 E-08 3.69E-07 

Tl208 1.79E-15 1.37E-13 3.30E-03 

Tl209 8.67E-09 7.66E-13 4.63E-11 2.83E-07 

U232 

U233 1.42E-03 1.95E-07 6.56E-06 8.93E-03 

U234 4.81E-03 2.03E-01 1.06E+01 

U235 3.29E-07 1.09E-10 4.78E-05 1.56E-03 5.83E-03 

U236 9.17E-04 1.07E-02 4.77E-02 

U237 1.2BE+00 1.77E+01 1.4BE+00 

U238 1.49E-14 7.10E-09 5.67E-03 

U240 1.59E-11 

Y90 6.9BE+OO 

Zr93 

Zr95 

TOTAL 1.66E+02 5.55E-02 8.0BE+04 1.08E+06 3.62E+05 

DOE/CA0-95-1121. Rev. 3 
June 1996 

SR-Off TOTAL 

1.09E-07 

2.85E-10 2.77E-01 

1.93E-14 2.66E +01 

1.02E-1 0 1.94E+00 

1.66E-03 3.20E-02 

1.04E-05 2.31E+00 

4.79E-14 4.22E-01 

4.04E-05 6.08E+00 

2.88E-10 2.80E-01 

6.94E-15 9.55E+00 

2.19E-12 4.19E-02 

2.56E+01 

1.7BE-07 1.20E+03 

1.50E+01 1.07E+07'-

1.04E-05 2.31E+OO 

1.12E-04 6.75E-02 

4.23E-02 2.64E+01 

4.04E-05 6.08E+00 

1.20E-06 

2.22E+03 

2.41E-03 

1.09E-09 

2.03E+05 2.51E+06 

'Argonne National Laboratory-East, Argonne National Laboratory-West, and Teledyne Brown 
Engineering are not included because no data were received. Data from Sandia National Laboratory­
Albuquerque are reported under RH-TRU waste because although the final waste form is expected to 
be CH-TRU waste, the stored waste is remotely handled at the site. 
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CH-TRU Curies on a Site-by-Site Basis (continued) 

DOEICA0-95-1121 . Rev. 3 
June 1996 

ABBREVIATIONS 

ARCO 
ARMY 
ETEC 
HANF 
INEL 
KAPL 
LANL 
LBL 
LLNL 
Mound 
MURR 
NTS 
ORNL 
PAD 
PANT 
RFETS 
RF-Res 
SR-On 
SR-Off 

ARCO Medical Center, Pennsylvania 
US Armv Materiel Command 
Energy Technology Engineering Center 
Hanford 
Idaho National Engineering Laboratory 
KnoUs Atomic Power Laboratory 
Los Alamos National Laboratory 
Lawrence Berkeley Laboratory 
Lawrence Livermore National Laboratory 
Mound Facility 
University of Missouri 
Nevada Test Site 
Oak Ridge National Laboratory 
Paducah 
Pant ex 
Rocky Flats Environmental Technology Site (All waste except residues) 

Rocky Flats Environmental Technology Site - Residues Only 
Savannah River Site, waste generated on-site 

Savannah River Site, waste that was generated off-site but currently stored at Savannah River 

'Argonne National Laboratory-East, Argonne National Laboratory-West, and Teledyne Brown 

Engineering are not included because no data were received. Data from Sandia National Laboratory­

Albuquerque are reported under RH-TRU waste because although the final waste form is expected to 

be CH-TRU waste. the stored waste is remotely handled at the site. 
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Nuclide ETEC 

Ac225 3.07E-18 

Ac227 1.05E-16 

Ac228 

Ag110 

Ag110m 

Am241 S.SSE-02 

Am243 

Am245 

At217 3.07E-18 

Ba137m 2.48E+OO 

8i210 

Bi211 1 .OSE-1 6 

Bi212 

Bi213 3.07E-18 

Bi214 

Bk249 

C14 

Cd113m 

Ce144 

Cf249 

Cf250 

Cf252 

Cm243 

Cm244 

Cm245 

Cm246 

Cm248 

RH Curies on a Site-by-Site 1 Basis 
(Decayed to the End of 1995) 

HANF INEL KAPL 

5.45E-04 1.76E-04 4.11E-18 

1.70E-05 2.61 E-07 1.35E-18 

1.60E-03 3.87E-05 

4.13E-09 

3.11 E-07 

1.93E+02 4.68E+01 5.07E-02 

6.91 E-04 

5.45E-04 1.76E-04 4.11E-18 

6.61E+03 1.80E+03 5.40E+01 

2.33E-07 6.06E-12 1 .87E-16 

1 .70E-05 2.61 E-07 1.35E-1 8 

1.49E-03 2.65E-05 

5.45E-04 1.76E-04 4.1 1 E-1 8 

1 .16E-06 3.26E-10 1.24E-14 

4.00E-02 

1.15E-07 

3.98E+OO 1.56E+00 

1 .45E-02 

9.63E-02 

LANL 

DOE/CA0-95-1121. Rev. 3 
June 1996 

4.60E-07 

9.88E-10 

7.43E-08 

1 .28E+02 

5.61E-17 

4.60E-07 

7.25E-15 

8.88E-07 

1.60E-02 

1 Argonne National Laboratory-West is not included in this table because no radionuclide data were received fr, 
the s1te. 
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Nuclide ETEC 

Co 58 

Co60 2.30E+00 

Cr51 

Cs134 

Cs135 

Cs137 2.62E+00 

Eu152 

Eu154 

Eu155 

Fe55 

Fr221 3.07E-18 

Fr223 1.45E-18 

H3 

Kr85 

Mn54 

Nb95 

Nb95m 

Ni63 

Np237 2.26E-08 

Np239 

Np240m 

Pa231 6.68E-15 

Pa233 2.26E-08 

Pa234 

Pa234m 

Pb209 3.07E-18 

Pb210 

DDEICA0-95-1121. Rev. 3 
June 1996 

RH-TRU Curies on a Site-by-Site Basis !continued) 

HANF INEL KAPL LANL 

4.37E-11 

3.36E+02 1.31E+01 2.75E-01 4.17E+OO 

1.08E-05 

5.38E+01 4.73E+00 2.42E-02 

2.36E-05 1.91 E-04 

6.98E+03 1.90E+03 5.71E+01 1.35E+02 

1.14E-01 5.09E-04 

7.92E-01 1.40E+00 3.50E-02 

3.35E-01 1.81 E-01 1.77E+OO 

5.97E-01 

5.45E-04 1. 76E-04 4.11 E-18 

2.35E-07 3.60E-09 1.87E-20 6.34E-09 

1.43E-01 

5.95E+OO 

8.31 E-02 

5.28E-12 2.14E-14 

1.76E-14 7.15E-17 

3.50E+OO 

1.58E-03 8.10E-04 2.25E~08 

6.91 E-04 

6.21 E-05 1.42E-06 7.51E-17 2.39E-06 

1.58E-03 8.10E-04 2.25E-08 

1.33E-05 1.80E-06 4.48E-18 2.60E-08 

1.03E-02 1.38E-03 3.45E-15 2.00E-05 

5.45E-04 1.76E-04 4.11E-18 

2.33E-07 6.06E-12 1.87E-16 5.61E-17 

'Argonne National Laboratory-West is not included in this table because no radionuclide data were received from 
the site. 
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Nuclide ETEC 

Pb21 1 1.05E-16 

Pb212 

Pb214 

Pd107 

Pm147 

Po210 

Po211 2.94E-1 9 

Po212 

Po213 3.00E-18 

Po214 

Po215 1.05E-16 

Po216 

Po218 

Pr144 

Pu238 

Pu239 4.00E-01 

Pu240 

Pu241 

Pu242 

Pu244 

Ra223 1 .05E-1 6 

Ra224 

Ra225 3.07E-18 

Ra226 

Ra228 

Rh106 

Rn219 1 .05E-16 

DDEICAD-95-1121, Rev. 3 
June 1996 

RH-TRU Curies on a Site-by-Site Basis (continued) 

HANF INEL KAPL LANL 

1 .70E-05 2.61 E-07 1.35E-18 4.60E-07 

1 .49E-03 2.65E-05 

1.16E-06 3.26E-10 1 .24E-14 7.25E-15 

3.49E-06 2.83E-05 

1.49E+01 4.34E+00 1.1 3E+01 

2.33E-07 4.06E-1 2 8.21E-17 1.60E-1 7 

4.77E-08 7.30E-10 3. 78E-21 1 .29E-09 

9.54E-04 1 .70E-05 

5.33E-04 1 .72E-04 4.02E-18 

1. 16E-06 3.26E-10 1 .24E-14 7.25E-15 

1.70E-05 2.61 E-07 1 .35E-18 4.60E-07 

1 .49E-03 2.65E-05 

1. 16E-06 3.26E-10 1 .24E-14 7.25E-1 5 

3.93E+OO 1 .54E+00 1 .59E-02 

4.67E+01 6.09E+01 9.27E-01 3.90E+OO 

3.35E+02 2.98E+01 3.30E-03 9.28E+01 

1.67E+02 1.13E+01 3. 10E-03 

4.67E+03 4.82E+01 7.77E-01 

4.92E-03 1.01 E-03 1 .56E-05 

1.70E-05 2.61 E-07 1 .35E-18 4.60E-07 

1 .49E-03 2.65E-05 

5.45E-04 1 .76E-04 4.11E-18 

1.1 6E-06 3.26E-10 1 .24E-14 7.25E-15 

1.60E-03 3.87E-05 

6.64E-02 4.98E-01 3.38E-01 

1.70E-05 2.61 E-07 1 .35E-18 4.60E-07 

1 Argonne National Laboratory-West is not included in this table because no radionuclide data were received frL 
the site. 

c- 20 



-

Nuclide ETEC 

Rn220 

Rn222 

Ru106 

Sb125 

Sb126 

Sb126m 

Se79 

Sm151 

Sn119m 

Sn121m 

Sn126 

Sr90 2.62E+00 

Ta182 

ic99 

Te125m 

Te127 

Te127m 

Th227 1.03E-16 

Th228 

Th229 3.07E-18 

Th230 

Th231 4.73E-10 

Th232 

Th234 

Tl207 1.05E-16 

Tl208 

Tl209 6.63E-20 

DOE/CA0-95-1 121. Rev. 3 
June 1996 

RH-TRU Curies on a Site-by-Site Basis (continued) 

HANF INEL KAPL LANL 

1.49E-03 2.65E-05 

1.16E-06 3.26E-10 1.24E-14 7.25E-15 

6.64E-02 4.98E-01 3.38E-01 

9.81 E-01 5.33E-01 2.79E+OO 

6.35E-06 5.15E-05 

4.53E-05 3.68E-04 

2.05E-05 1.66E-04 

7.23E-02 5.82E-01 

2.33E-06 5.20E-07 

1.36E-03 1.09E-02 

4.53E-05 3.68E-04 

6.46E+03 1.70E+03 5.70E+01 1.24E+02 

1.49E-07 

1.18E-03 9.54E-03 

2.39E-01 1.30E-01 6.88E-01 

5.78E-09 1.31E-10 

5.91E-09 1.34E-10 

1.68E-05 2.57E-07 1.33E-18 4.53E-07 

1 .49E-03 2.65E-05 

5.45E-04 1.76E-04 4.1 lE-18 

2.42E-04 1.37E-06 4.36E-1 1 5.01E-11 

1.46E-01 5.41 E-03 4.53E-12 8.78E-03 

1.96E-03 7.51 E-05 4.68E-21 

1.03E-02 1.38E-03 3.45E-15 2.00E-05 

1 .70E-05 2.60E-07 1.35E-18 4.58E-07 

5.35E-04 9.52E-06 

1.18E-05 3.79E-06 8.88E-20 

1 Argonne National Laboratory-West is not included in this table because no radionuclide data were received from 
the site. 
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Nuclide ETEC 

U233 6.55E-14 

U234 

U235 4.73E-10 

U236 

U237 

U238 

U240 

Y90 2.62E+00 

Zr93 

Zr95 

TOTAL 1.31E+01 

Nuclide NTS 

Ac225 8.80E-14 

Ac227 9.88E-13 

Ac228 3.63E-18 

Ag110 

Ag110m 

Am241 4.85E-01 

Am243 

Am245 

At217 8.80E-14 

Sa 137m 

Bi210 

Bi211 9.88E-13 

Bi212 2.08E-18 

DOE/CA0-95-1121. Rev. 3 
June 1996 

RH-TRU Curies on a Site-by-Site Basis (continued) 

HANF INEL KAPL LANL 

4.15E-01 3.91 E-01 7.62E-14 

1.29E+OO 1.51E-01 4.98E-06 1 .11 E-05 

1.46E-01 5.41 E-03 4.53E-12 8.78E-03 

8.63E·05 3.52E-06 1.24E-10 

1.15E·01 1.18E-03 1.91 E-Q5 

1.03E-02 1.38E-03 3.45E-15 Z.OOE-05 

6.46E+ 13 1.70E+03 5.70E+01 1.24E+02 

2.65E-04 2.15E-03 

2.38E-12 9.64E-15 

3.23E+04 7.39E+03 2.43E+02 6.30E+02 

ORNL SRS SNL/NM WVDP TOTAL 

3.02E-01 2.96E-15 6.40E-18 7.44E-15 3.03E-01 

7.17E-04 4.20E-13 2.77E-20 7.35E-04 

8.73E-02 8.89E·02 

5.12E-09 

3.85E-07 

2.41E+02 6.79E-02 1.02E-02 5.39E-01 4.82E+02 

9.98E-05 1.60E-05 8.07E-04 

8.61E-16 8.61E-16 

3.02E-01 2.96E-15 6.40E-18 7.44E-15 3.03E-01 

9.25E+03 6.49E+00 5.06E+01 1.79E+04 

2.39E-07 1.24E-16 1.51E-12 4.72E-07 

7.19E-04 4.20E-13 2.77E-20 7.37E-04 

8.51 E-02 B.66E-02 

1 Argonne National Laboratory-West is not included in this table because no radionuclide data were received frc 
the site. 
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Nuclide NTS 

Bi213 B.BOE-14 

8i214 

Bk249 

C14 

Cd113m 

Ce144 

Cf249 

Cf250 1.81 E-01 

Cf252 

Cm243 

Cm244 1.55E+02 

Cm245 

Cm246 3.95E-04 

Cm248 

Co 58 

CoSO 

Cr51 

Cs134 

Cs135 

Cs137 

Eu152 

Eu154 

Eu155 

Fe 55 

Fr221 B.BOE-14 

Fr223 1 .36E-14 

H3 

RH-TAU Curies on a Site-by-Site Basis (continued) 

ORNL SRS SNL/NM WVDP 

3.02E-01 2.96E-15 6.40E-18 7.44E-15 

1.66E-06 1.64E-14 7.34E-20 2.38E-11 

5.94E-11 

6.12E+OO 

1.20E+01 

1.34E-02 

3.86E+OO 

1.48E +02 

9.44E+02 4.68E+00 

4.39E-06 

6.14E-04 

6.17E+02 

9.56E+OO 

9.78E+03 6.86E+00 5.35E+01 

3.66E+03 

1.77E+03 

3.51E+02 

3.02E-01 2.96E-15 6.40E-1 8 7 .44E-15 

9.90E-06 5.80E-1 5 3.82E-22 

7.71E-02 

DOE/CA0-95-1121. Rev. 3 
June 1996 

TOTAL 

3.03E-01 

2.82E-06 

5.94E-11 

6.1 5E+OO 

1 .OOE-06 

1.75E+01 

1 .34E-02 

1.81E-01 

3.86E+OO 

1 .48E+02 

1.10E+03 

4.39E-06 

3.95E-04 

6. 14E-04 

4.37E-1 1 

9.73E+02 

1 .OBE-05 

6.81E+01 

2.15E-04 

1.89E+04 

3.66E+03 

1.77E+03 

3.53E+02 

5.97E-01 

3.03E-01 

1.01E-05 

2.20E-01 

1 Argonne National Laboratory-West is not included in this table because no radionuclide data were received from 
the site. 
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Nuclide NTS 

Kr85 

Mn54 

Nb95 

Nb95m 

Ni63 

Np237 3.1 9E-06 

Np239 

Np240m 

Pa231 6.39E-12 

Pa233 3.19E-06 

Pa234 3.31 E-21 

Pa234m 2.54E-18 

Pb209 8.80E-14 

Pb210 

i1 Pb211 9.88E-13 

' ;J Pb212 2.08E-18 

Pb214 

Pd107 

Pm147 

Po210 

Po211 2.77E-15 

Po212 1.34E-18 

Po213 8.61 E-14 

Po214 

Po215 9.88E-13 

Po216 2.08E-18 

Po218 

RH-TRU Curies on a Site-by-Site Basis (continued) 

ORNL SRS SNL/NM WVDP 

2.01E+00 

6.72E-03 

8.39E+00 1.43E-05 1.01E-08 1.49E-06 

9.98E-05 1.60E-05 

6.62E-11 

8.11 E-05 2.67E-11 5.21E-19 

8.39E+00 1.43E-05 1.01 E-08 1.49E-06 

3.96E-02 

3.05E+01 

3.02E-01 2.96E-15 6.39E-18 7.44E-15 

2.39E-07 1.24E-16 1.51E-12 

7.19E-04 4.20E-13 2.77E-20 

8.51 E-02 

1.66E-06 1.64E-14 7.34E-20 2.38E-11 

1.34E+00 

2.39E-07 3.40E-17 1.51E-12 

2.01 E-06 1.18E-15 7.74E-23 

5.45E-02 

2.95E-01 2.89E-15 6.26E-18 7.28E-15 

1.66E-06 1.64E-14 7.34E-20 2.38E-11 

7 .19E-04 4.20E-13 2.77E-20 

8.51 E-02 

1.66E-06 1.64E-14 7.34E-20 2.38E-11 

DOE/CA0-95-1121. Rev. 3 
June 1996 

TOTAL 

5.95E+00 

8.31 E-02 

2.01E+00 

6.72E-03 

3.50E+OO 

8.39E+00 

8.07E-04 

6.62E-11 

1.47E-04 

8.39E+00 

3.96E-02 

3.05E+01 

3.03E-01 

4.72E-07 

7.37E·04 

8.66E-02 

2.82E-06 

3.18E-05 

3.19E+01 

4.72E·07 

2.06E-06 

5.55E-02 

2.96E-01 

2.82E-06 

7.37E-04 

8.66E·02 

2.82E-06 

-
1 Argonne National Laboratory-West is not included in this table because no radionuclide data were received fr< 
the site. 
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Nuclide NTS 

Pr144 

Pu238 

Pu239 2.36E+00 

Pu240 2.54E-01 

Pu241 6.60E·05 

Pu242 4.27E-09 

Pu244 

Ra223 9.88E-13 

Ra224 2.08E-18 

Ra225 S.BOE-14 

Ra226 

Ra228 3.63E-18 

Rh106 

Rn219 9.88E-13 

Rn220 2.08E-18 

Rn222 

Ru106 

Sb125 

Sb126 

Sb126m 

Se79 

Sm151 

Sn119m 

Sn121m 

Sn126 

Sr90 

Ta182 

RH·TRU Curies on a Site-by-Site Basis (continued) 

ORNL SRS SNL/NM WVDP 

1.18E+01 

2.82E+01 8.83E+00 4.92E-06 1.98E +01 

9.86E+01 1.06E-02 2.00E-06 

1.07E+OO 5.06E-04 

3.98E-07 

6.63E-11 

7.19E-04 4.20E-13 2.77E-20 

8.51 E-02 

3.02E-01 2.96E-15 6.40E-18 7.44E·15 

1.66E-06 1.64E-14 7.34E-20 2.38E-11 

8.73E-02 

3.21E+01 

7.19E-04 4.20E-13 2.77E-20 

8.51E-02 

1.66E-06 1.64E-14 7.34E·20 2.38E-11 

3.21E+01 

3.53E+04 6.85E+00 1.96E+01 

OOE/CA0-95-1121. Rev. 3 
June 1996 

TOTAL 

1.73E+01 

1.69E+02 

5.59E+02 

1.79E+02 

4.71E+03 

5.94E-03 

6.63E-11 

7.37E-04 

8.66E-02 

3.03E·01 

2.82E-06 

8.89E-02 

3.30E+01 

7.37E-04 

8.66E-02 

2.82E-06 

3.30E+01 

4.30E+00 

5.78E-05 

4.13E-04 

1.86E-04 

6.55E-01 

2.85E-06 

1.23E-02 

4.13E-04 

4.36E+04 

1.49E-07 

1 Argonne National Laboratory-West is not included in this table because no radionuclide data were received from 
the site. 
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Nuclide NTS 

Tc99 

Te125m 

Te127 

Te127m 

Th227 9.74E-13 

Th228 2.08E-18 

Th229 B.BOE-14 

Th230 

Th231 3.71E-08 

Th232 1.24E-17 

Th234 2.54E-18 

Tl207 9.85E-13 

Tl208 7.49E-19 

Tl209 1.90E-15 

U233 1.40E-1 0 

U234 2.02E-23 

U235 3. 71 E-08 

U236 5.24E-08 

U237 1.62E-09 

U238 2.54E-18 

U240 

Y90 

Zr93 

Zr95 

Total by 1 .58E+02 
Site 

RH·TRU Curies on a Site-by-Site Basis (continued) 

ORNL SRS SNL/NM WVDP 

7.09E-04 4.14E-13 2.73E-20 

8.51 E-02 

3.02E-01 2.96E-15 6.40E-18 7.44E-15 

6.64E-04 1.13E-10 2.54E-16 1.92E-08 

5.53E-01 1.26E-06 9.85E-15 

9.92E-02 1.24E-22 

3.05E+01 

7.17E-04 4.19E-13 2.76E-20 

3.06E-02 

6.52E-03 6.39E-17 1.38E-19 1.61E-16 

4.36E+02 6.26E-11 6.67E-14 2.76E-11 

1.02E+01 2.51 E-05 2.81E-11 4.94E-04 

5.53E-01 1.26E-06 9.85E-15 

2.82E-01 7.54E-12 

9.74E-12 

3.05E+01 

6.62E-11 

3.53E+04 6.85E+00 1.96E+01 

9.06E-01 

9.81E+04 4.20E+01 1.02E-02 1.64E+02 

DOE/CA0-95-11 21, Rev. 3 
June 1996 

TOTAL 

1.07E-02 

1.06E+00 

5.91 E-09 

6.04E-09 

7.27E-04 

8.66E-02 

3.03E-01 

9.07E-04 

7.13E-01 

1.01 E-01 

3.05E+01 

7.35E-04 

3.11 E-02 

6.54E-03 

4.36E+02 

1.17E+01 

7.13E-01 

2.82E-01 

1.16E-01 

3.05E+01 

6.62E·11 

4.36E+04 

2.41E·03 

9.06E-01 

1.39E+05 

'Argonne National Laboratory-West is not included in this table because no radionuclide data were received fr, 
the s1te. 
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- RH-TRU Curies on a Site-by-Site Basis (continued) 

ABBREVIATIONS 

£TEC Energy Technology Engineering Center 
HANF Hanford 
!NEL Idaho National Engineering Laboratory 
KAPL Knolls Atomic Power Laboratory 
LANL Los Alamos National Laboratory 
NTS Nevada Test Site 
ORNL Oak Ridge National Laboratory 
SRS Savannah River Site 
SNL/NM Sandia National Laboratory-Albuquerque 
WVDP West Valley Demonstration Plant 

DOE/CA0-95-1121. Rev. 3 
June 1996 

'Argonne National Laboratory-West is not included in this table because no radionuclide data were received from 

the site. 
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date: 

to : 

from: 

subject : 

Sandia National Laboratories 

June 20, 1996 

~o~v-.::.--
L. C. Sanchez, Org 6 , MS-1328, PH-(505)848-0685, Fax-848-0705 

Correction for Cfl52 Decayed Inventory 

Per a request from the TWBIR Team [CH-I], a detailed check was made on the data that 
was used to pedonn decay calculations for the stored Ct252 inventory from the Hanford 
site [SNL-1]. The result of the data check was that the undecayed Ct252 stored CH-lRU 
inventory for the year 1982 should be 1.08E..()3 Ci. The value that was enoneously used 
for the decay calculations was 1.08E-+{)3 Ci. This means that the Cf252 and it principal 
decay daughters (Cm248 and Pu240) arc overestimated (sec Table 1). The WIPP disposal 
radionuclide inventory in the electronic database should be adjusted to com::ct these enors. 
Since Cf252 has a halftife less than 20 yr and the buildup (ingrowth) activities of Cm248 
and Pu240 arc very small, they have a negligible effect of the EPA Unit calculations (i.e., 
activity loading) - they represent a change in the calculated EPA Unit of Jess than one 
part in a million (sec Table 4 of Ref. SNL-3). Thus, it not necessary for SNL WIPP PA 
CCA calculations to re-adjust the activity loading values presented in Refs. CCA-2 and 
CCA-3. 

Table 1. 
Activig Calculatious Performed With 

Analytical olution to BATEMAN Equation (a) 

Solution Using Analytical 
Nuclide Solution to Baleman Equation, 

Decayed to the Year 1995 

ID Decay Half- Existing Correct 
Mode Life Inventory Inventory 

(b) (c) [sec] (d) [Curies] (e) [Curies] (f) 

CI2S2 a.,y.SF 8.32SOE..o7 3.54&2E-+lll (&) 3.5482E-OS 
Cm248 a..SF 1.0700E+13 8.1266E-03 (h) 8.t266E-09 
Pu240 a..y.SF 2.0630E+ll 8.2980E-06 (I) 8.2980E-12 

(a) Calculatioas co.,.._d only 10 the 1982 invt:lllory of storod CI2S2 a1 Hanford for CH·TRU. These 
values indicau:d tbaJ: the decay calcuWioas of Ref. SNL-1 o~maaed tbc inventorY (on a WIPP­
Scale basis) of CI2S2 (IIICIIo on lesser cxteDl for the fust two cloughters of CI2S2. IWIIOiy • Cm248 
and Pu240). The calculatioas presemed hen: correspond IO 1.08E-+ll3 Ci for the "E.sisting lnvt:lllorY" 
and 1.08E.03 Ci for the "Correct lnvemory" a1 year = 1982 for the unda:ayed storod Hanford CH· 
TRU. The Existing Inventory value was that value used in Ref. SNL-1. Aaiviry values presealC:d be:le 
for Cm248 and Pu240 cwrcspond only 10 ingrowth activities from Cf2S2 only. 
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(b) Radionuclidcs an: Cf2S2 and its fim rwo daughters (these an: incorpor.ated into the: WIPP PA database 
to yield Ref. CCA-2). 

(c) Decay mode informauon taken from Ref. GE-1. 

(d) Halftifc values ... those iiiCOlJIOI>ICd in ORIGEN2. sec Ref. SNL-2. 

(e) ·Emling Inventory" values c:orteSpC>DCI to 1982 Honford Ol-TRU inveotory (originlling from Cf2S2) 
decayed to the base year of 1995. The lllldecayed Cf2S2 inventory was I.08E+03. Decay calculalions 
wen: pcrfonned using Ref. KA-Ib. 

<0 "Correct Inventory• values couapood to 1982 Hanford 0!-TRU invemory (originlling from Cf2S2) 
decayed to the base year of 1995. The ttndecayed Cf2S2 inveouxy was 1.08~3. Decay calcuialions 
wen: pcrfonned using Ref. KA-Ib. 

(I) Using this value in the lWBID rosulted in a toca1 decayed WIPP-Scale ~ Cf2S2 inveouxy of 36.1 
a (Ref. Ol-2] (98.3 'I> of this vllue was frnm the;,__ value from the 1982 Haofanl inventory). 
Thus. c:on<cling the IDidecayed 1982 Hanford value for Cf2S2 will result in a substantial lowering of 
the ~ IDd projeaed invenuxy of Cf2S2. Sinoe Cf2S2 bas a baltlifc less tbaD 20 yr. it dues not con­
tribute to the EPA Uait value aDd does acx effect WIPP PA CCA calculatioas. 

(b) Using this ingrowth vllue in the lWBID rosulted in a total decoyed WIPP-Scale S1ored Cm248 inven· 
tory of 3.3SE-02 Ci (Ref. Ol-2] (24.3 'I> of this value was from the ;,__ value from the 1982 
llmfonl inveouxy). Thus. corret:ling the tllldecayed 1982 Hanford value for Cf2S2 wiD result in a sub­
SWIIial loweriq of the Slored IDd projocted iDVelllor)' of Cm248. Sinoe the toca1 activity cbange due 
to the iagroMit of Cm248 from Cf2S2 is ...,. SJIIIU a bas a nqlicible coaaibalion 10 d1e EPA Uflit 
(sec Table 4 of Ref. SNL-3) IDd does not affect PA calc:ulalitmS. 

(I) Using this ingrowth value in the lWBID resulted in a toca1 decayed WIPP-Scale Slored Cm248 inven­
tory of 6.87E+04 a [Ref. Ol-2] (less ..... 2.0E-OI " of this value was from the ioc:omct value from 
the 1982 Haofanl inV<IIIory). Thus. corret:ling the tiDdcc:ayed 1982 Haofanl value for Cf2S2 wiD result 
in a nqligible Jowa;ag of the Slored IDd projocted inventory of Pul40 (or any tun11e1- decay diDgillm 
tiom Cf2S2). Sinoe the toca1 aaivity cblage due 10 tbe ingrowth of Pul40 from Cf2S2 is ...,. SJIIIU it 
bas a nqligible comribulioo to the EPA Uoil (see Tallie 4 of Ref. SNL-3) IDd does not affecl PA cal-
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