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NOTICE TO READERS

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 (SNL/NM) 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. Depariment of Energy (DOE) Carlsbad Area
Office (CAO) for the SNL/NM 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

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 (SNL/NM) performance assessment (PA) processes for the
Waste Isolation Pilot Plant (WIPP). Revision 2 of 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 memaranda issued during early calendar year (CY) 1996. These memoranda
summarize additional data requested by the U. S. Department of Energy/Carisbad Area Office
(DOE/CAOQ) 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
SNL/NM 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 B 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 SNL/INM 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

ES -1
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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 with 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 (D&D) 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 SNL/NM 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 SNL/NM 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 modeis 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
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Table ES-1.
Table ES-2.
Table ES-3.
Table ES-4.

Table ES-5.

DOE/CAO-95-1121, Rev. 3
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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 Parameters (Kg/m3) Maximum Average Minimum

Iron Base Metal/Alloys 2.6E+03 1.7E+02 0.0E+00
Aluminum Base Metal/Alloys 8.0E+02 1.8E+01 0.0E+00
Other Metal/Alloys 1.6E+03 6.7E+01 0.0E+00
Other Inorganic Materials 1.4E+03 3.1E+01 0.0E+00
Vitrified 25E+03 . 5.5E+01 0.0E+00
Cellulosics 9.6E+02 5.4E+01 0.0E+00
Rubber 6.3E+02 1.0E+01 0.0E+00
Plastics 8.9E+02 3.4E+01 0.0E+00
Solidified Inorganic Material o 2.2E+03 . 5.4E+D1 0.0E+00
Solidified Organic Material | 148403 S6E400  00Ev00
Cement (Solidified) 1.2E+03 5.0E+01 0.0E+00
Soils 1.6E+03 4.4E+01 0.0E+00
Container Materials - Kg/m3
Steel 139
Plastic/ Liners 26

*This table is identical to Table ES-1 of TWBIR Revision 2, page ES-4 (DOE, 1995c).
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Table ES-2. WIPP RH-TRU Waste Material Parameter Disposal Inventory”
Waste Material Parameters 'm3 Maximum Average Minimum
Iron Base Metal/Alloys 1.7E+03 1.0E+02 0.0E+00
Aluminum Base Metal/Alloys 1.7E+02 . 7E+00 0.0E+00
Other Metal/Alloys 9.1E+02 25E+02 0.0E+00
Other Inorganic Materials 2.0E+03 6.4E+01 0.0E+00
Vitrified ' 2.5E+03 4TE+00 0.0E+00
Cellulosics 5.7E+02 1.7E+01 0.0E+00
Rubber 4.4E+02 3.3E+00 0.0E+00
Plastics c 6.2E+02 1.5E+01 0.0E+00
Solidified Inorganic Material : 6.1E+02 2.2E+01 0.0E+00
Solidified Organic Material - BAESZ 9.3E01 0.0E+00
Cement (Solidified) 5.8E+02 1.9E+01 0.0E+00
Soils 2.4E+01 1.0E+00 0.0E+00

Container Materials - Kg/m3

Steel 446
Plastic/Liners 31
Lead 485
Steel Plug 2145

*This table is identical to Table ES-2 of TWBIR Revision 2, page ES-5 (DOE, 1995c).
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Table ES-3. WIPP CH-TRU Waste Anticipated inventory By Site*
(Cubic Meters)
Storage/Generator Site Stored Projected Anticipated
Volumes Volumes Volumes

Ames Laboratory - Iowa State Univ. 0.0E+H}0 4.2E-01 4.2E-01
Argonne National Laboratory - East 1.1E+01 1.3E+02 1.4E+02
Argonne National Laboratory - West 6.5E+00 7.4E+02 7.5E+02
Bettis Atomic Power Laboratory 0.0E+H00 1.2E+H02 1.2E+02
Energy Technology Engineering Center 1L.7E+H0 0.0E+00 1.7E+00
Hanford (Richland) Site 1.2E+04 3.3E+04 4.6E+04
Idaho National Engineering Laboratory 2.9E+04 0.0E+00 2.9E+04
Lawrence Livermore National Laboratory 2.3EH02 7.1E+02 9.4E+H02
Los Alamos National Laboratory 1.1IE+04 7.4E+03 1.8E+04
Mound Plant 2.7E+02 0.0E+00 2.7EH02
Nevada Test Site 6.2E+02 9.0E+00 6.3E+02
Oak Ridge National Laboratory 1.3E+03 2.6E+02 1.6E+03
Paducah Gaseous Diffusion Plant 0.0E+00 1.9E+00 1.9E+00
Pantex Plant . 6.2E-01 0.0E+00 6.2E-01
Rocky Flats Environmental Technology Site 7.1E+02 4 4E+03 5.1E+03
Sandia National Laboratory - Albuquerque 6.7E+00 7.5E+00 1.4E+01
Savannah River Site 2.9E+03 6.8E+03 9.6E+03
Teledyne Brown Engineering 2.1E-01 0.0E+00 2.1E-01
U.S. Army Material Command 2.5E+00 0.0E+00 2.5E+00
University of Missouri Research Reactor 2.1E-01 8.3E-01 1.0E+00
Total CH Volumes S.8E+04 5.4E+04 1.1E+0S

*This table is identical to Table ES-3 of TWBIR Revision 2, page ES-6 (DOE, 1995c).
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Table ES-4. WIPP RH-TRU Waste Anticipated inventory By Site*
(Cubic Meters)

Storage/Generator Site Stored Projected Anticipated
Volumes Volumes Volumes

Argonne National Laboratory - West 1.9E+01 1.3E+03 1.3E+03
Battelle Columbus Laboratories 5.8E+02 "0.0E+00 5.8E+02
Bettis Atomic Power Laboratory 0.0E+00 6.7E+00 6.7EH00
Energy Technology Engineering Center 8.9E-01 0.0E+00 8.9E-01
Hanford (Richland) Site 2.0E+02 2.2E+04 2.2E+04
Idaho National Engineering Laboratory 2.2EH02 0.0E+00 2.2E+02
Los Alamos National Laboratory 9.4E+01 9.9E+01 1.9E+02
Oak Ridge National Laboratory 2.5E+03 4.5E+02 2.9E+03
Total RH Volumes "+ 3.6EH3 2.3E+04 2.7E+04
Total TRU Waste Volumes 6.2E+04 1.7E+04 14E+0S

*This table is identical to Table ES-4 of TWBIR Revision 2, page ES-7 (DOE, 1995¢).
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l Nuclide

CH-TRU Waste (Ci/m?3)

Table ES-5. Summary Radionuclide Inventory™

RH-TRU Waste (Ci/m3)

—_—_—
Am241 2.62E+00 8.42E-01
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Ba137m 4.53E-02 2.89E+01
Cm244 1.87E-01 4.45E-02
Co60 3.83E-04 1.47E+00
Cs137 4.78E-02 3.05E+01
Pu238 1.55E+01 2.05E-01

| Pu239 4.66E+00 1.45E+00

I Pu240 1.25E+00 7.15E-01

l Pu241 1.37E+01 2.00E+01
Sr90 4.07E-02 2.95E+01
YS0 4.07E-02 2.95E+01

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

*This table is an update of Table ES-7, of TWBIR Revision 2, page ES-10 (DOE, 1985c).
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1. INTRODUCTION
1.1 BACKGROUND

Transuranic (TRU) waste is defined as waste that is contaminated with alpha-emitting
radionuclides with an atomic number greater than 92, with half-lives greater than 20 years, and
concentrations of TRU isotopes greater than 100 nanocuries per gram of waste 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 (SNL/NM)
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 familiar 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/Carisbad Area Office
(DOE/CAOQ) to support the SNL/NM PA modeling. The primary purpose of this document is to
provide the summary data from TWBIR Revision 2 and the supplemental information used by
SNL/NM 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

1-1
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Figure 1-1. U.S. DOE Transuranic Waste Sites*

“This figure is identical to Figure 1-1 in TWBIR Revision 2, page 1-2 (DOE, 1995¢c).

€ 'A%y '1211-G6-0VI/300

9664 sunr



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

to the TRU waste sites since the publication of Revision 2.

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 SNL/NM 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 + Projected - Anticipated
Inventory Inventory Inventory

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

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

R Input Variable in Current PA Models
Parameter Gas Mechanical
Generation Characteristics
Iron-base metal/alloys YES YES
Aluminum-base metal/alloys - YES
Other metal/alloys - 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

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

Only one-half of materials assumed to generate gas.

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.

May impact colloids.

N

3

(3}

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.

| ———
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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, 1982a) as a methodology to aid in categorizing
mixed waste streams in the DOE system into a series of five-digit alphanumeric codes (e.g.,
$3100; Inorganic Process Residues) that represent different physical/chemical 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 83100 (inorganic process residues)

WMC S$3110 (inorganic particulates) ] Solidified Inorganics
WMC 83150 (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/m®) and included in the TWBIR are:

WASTE MATERIAL PARAMETERS PACKAGING MATERIALS
Iron-base metal/alloys - Steel

— Aluminum-base metal/alloys - Plastic

~ Other metal/alloys - Lead (for RH-TRU waste only)

— Other inorganic materials

- Vitrified

~ Cellulosics

— Rubber

— Plastics

- Solidified inorganic material

— Solidified organic material

— Cement (solidified)

- Soils

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.




DOE/CAO-95-1121, Rev. 3
June 1936

TABLE 1-2. WASTE MATRIX CODES AND THEIR ANTICIPATED FINAL WASTE FORM

Final Waste Form

Waste Matrix Codes

Solidified [norganics

L1000, L1100, L1110", L1120", L1130", L1140', L1190',1200",
L1210, L1220", L1230", L1240", L1290°, S3000% S3100°, S3110°,
$3111%, 83112°, $3113%, S3115°, $3118°, S3119° S3120', S3121',
$3122', §3123", S3124", S3125, S3129', $3130'"?, 831313,
$3132"' 3 §3139' 3, S3144°, $3150, S3160°, S3190' 3, S39007,
X6000°, X6200°, X6300°, X6400°, X6900°, X7300°, X7500°%, X7510°,
X7520°, X75308, X75908, 1.90007, 21110, 21190

Sait

S3000% S3140, S3141, S3142, S3143, S3149, S39007 L.9000?

Solidified Organics

L20007, L2100", L2110", L2120, L2190", L2200, L2210", L2220",
122907, L2900", S3000%, S3114°, S3200°, $3210°, $3211°, $3212°,
$3219°% S§3220°, S3221', §3222°, $3223', $3229', $3230°,
$3290' "3, S3900% S5340° X6000°, X6100°, X6190°, X6900%,
L9000? 21110, Z1190

Soils

$4000, S4100, S4200, S4300, S4900,

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

$3116, S5000°, 51007, S5110, S5111, S5119, S5190, X6200,
X70001:, X7290, X7400"", X7430, X7490", X75208, Z1140, 21190,
22100 :

Lead/Cadmium Metal

$5000°, S51007, S5110, S5112, S5113, S5119, S5190, X6220°,
X7000'", X7200, X7210, X7211, X7212, X7219, X7220, X7290,
X7400", X7410", X7420", X7490"", 22100

Inorganic Non-Metal

$3117, 3118, S3160, S5000°, S51007, S5120, S5121, S5122,
$5123, 85124, S5125, 5126, S$5129, 85190, 21120, 21150, Z1190

{| Combustible S5000°, S5300, S5310, S5311, S5312, S5313, $5319, $5320,
85330, $5390, 21130, 21190, Z1200
Graphite $5000°, S5126
Heterogeneous S5000° S5100°, S5400, S5420, S5440, S5450, S5460, S5490,
X75208, 22900
Filter $5000° S5410

Excluded Waste Streams'?

X7000, X7100, X7600, X7700

Unknown'®

$56190, X7900, L8000, S9000, Z9000, U99989
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TABLE 1-2. WASTE MATRIX CODES AND THEIR ANTICIPATED FINAL WASTE FORM
(CONTINUED)

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

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

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

* WMCs X6000 and X6800 are placed in "solidified organics” or "solidified inorganics" depending
on the information provided by the TRU waste site.

® Liquid lab pack waste is assumed to be solidified prior to being sent to WIPP.
® Solid lab packs are assumed to be solidified prior to being sent to WIPP.

"WMC S5100 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 S5000 is placed in "uncategorized metal," "lead/cadmium metal,” "inorganic non-metal,"
"combustible,” "graphite," "heterogeneous," or "filter," depending on the information provided by
the site. : }

' WMC 22100 is placed in "uncategorized metal” or “lead/cadmium metal” depending on the
.information provided by the site.

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

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

' |f 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.
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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 WIPP 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 _ .
projected CH-TRU inventory = (R0 Beellint
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 SNL/NM 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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wiPpP WIPP
Waste Inorganic
Profile Nonmetal®
[ — ]
SRS Site #1 Site #2
:’3?;-‘ Inorganic Inorganic
rotile Nonmetal” Nonmetal*
| | | |
Waste Concrete Glass Firebrick Ceramic Concrete
Stream Waste Waste Waste Waste Waste
Profile Stream Stream Stream Stream Stream
(S5121)* (S5122) (S5123) ) (85123) (S5121)
DOE TRU Waste Site #1 ] DOE TRU Waste Site #2
® Ses Table 1-2 for WMCs that can occur in each Final Waste Form
** Waste Matrix Code

Figure 1-2. Schematic of Waste Stream Profile Methodology*
*This figure is identical to Figure 2-3 of TWBIR Revision 2, page 2-10 (DOE, 1995¢).
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Chapter 5 provides a document glossary.

Appendix A provides the SNL/NM memoranda requesting information to supplement the
TWBIR Revision 2.

Appendix B includes DOE and SNL/NM memoranda that provide information to
supplement the TWBIR Revision 2.

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

Appendix D provides the correction received from SNL/NM 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 TWBIR 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 TWBIR 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 TWBIR Revision 2 for detailed information on the roll-up
methodology).

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

* WIPP disposal inventory volumes for each final waste form - taken from Table 3-1
(unchanged) in Section 3.2 of TWBIR 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 TWBIR 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 TWBIR. 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 SNL/NM to model a capacity
waste load based on currently anticipated profiles.
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Contact Handled Waste (Cubic Meters)
Final Waste Forms Stored Projected Anticipated WIPP Disposal
Volumes Volumes Volumes Volumes
Combustible 5.8E+03 4.6E+03 1.0E+04 14E+04
Filter 2.2E+02 5.1E+02 7.3E+02 1.2E+03
Graphite 5.1E+02 4.8E+01 5.6E+02 6.0E+02
Heterogeneous 2.7TE+04 1.3E+04 4.0E+04 5.1E+04
Inorganic Non-Metal 3.1E+03 9.4E+02 4.1E+03 4.9E+03
Lead/Cadmium Metal Waste 3.5E+01 3.3EH02 3.7E+02 6.6E+02
Salt Waste 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
Solidified Inorganics 9.6E+03 4.5E+03 14E+04 1.8E+04
Solidified Organics 9.1E+02 7.5E+01 9.8E+02 L.1IE+03
Uncategorized Metal L1E+04 2.3E+04 3.4E+04 5.4E+04
Total CH Volumes S8E+04 S4E+04 L1EHS LGE+0S
Remote Handled Waste )
Combustible 3.6E+01 4.9E+01 8.5E+01
Heterogeneous 2.3E+03 5.5E403 7.8E+03
Inorganic Non-Metal 4.6E+01 2.1E+01 6.8E+01
Lead/Cadmium Metal Waste 7.1E+00 6.7E+01 7.4E+01
Solidified Inorganics 1.1E+03 2.3E+02 1.3E+03
Solidified Organics 3.6E+00 0.0E+00 3.6E+00
Uncategorized Metal 1.2E+02 1.7E+04 1.8E+04
Total RH Volumes 3.6E+03 2.3E+04 2.7E+04
Total TRU Waste Volumes 6.2E+04 T.7E+04 14E+05 1.7E+05

*This table is identical to Table 3-1 of TWBIR Revision 2, page 3-2 (DOE, 1995¢c).
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Applying the formula given in Chapter 1:
. 1.685 x 10°m® 5.8 x 10° m®
(CH-TRU disposal inventory) — (stored inventory) ~ 2.05

5.4 x 10* m® (projected inventory) (scaling factor)

e 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 SNL/NM 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 SNL/NM
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 TWBIR 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 waste sites modified by the volume
fractions and summed as follows:

Average Density (Volume TWBIR Stream,)

of waste material = Dverage Density* X (Total Volume of Final
parameter 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 TWBIR 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 TWBIR Revision 2 database to calculate a "weighted average maximum" value
to obtain a maximum value that may be more representative of the total inventory.
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The waste material parameters that are inputs to the PA models are presented in Table 2-2 fpr
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 WIPP 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.

© e p————— y - B
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Table 2-2. WIPP CH-TRU Waste Material Parameter Disposal Inventory*

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

_Container Materials - Kg/m3

Steel

Plastic/ Liners

Maximum

26E+03

8.0E+02

1.6E+03

1.4E+03

2.5E+03

9.6E+02

6.3E+02

22e+03

1.4E+03

12E+03

1.6E+03

Average

1.7E+02

1.8E+01

6.7E+01

3.1E+01

S.SE+01

S.4E+01

1.0E+01

3.4E+01°

5.4E+01
" 56E+00
5.0E+01

4.4E+01

139

*This table is identical to Table 3-2 in TWBIR Revision 2, page 3-4 (DOE, 1995c).

Minimum
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00

0.0E+00
0.0E+00

0.0E+00
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Table 2-3. WIPP-RH-TRU Waste Material Parameter Disposal Inventory*

- Waste Material Parameters (Kg/m3 Maximum Average Minimum
Iron Base Metal/Alloys 1.7E+03 1.0E+02 0.0E+00
Aluminum Base Metal/Alloys 1.7E+02 ~ TAE+00 0.0E+00
Other Metal/Alloys 9.1E+02 25E+02 0.0E+00
Other Inorganic Materials 2.0E+03 6.4E+01 0.0E+00
Vitrified ' ' 25E+03 4TE+00 0.0E+00
Cellulosics 5.7E+02 1.7E+01 0.0E+00
Rubber 4.4E+02 3.3E+00 0.0E+00
Plastics . 6.2E+02 1.5E+01 0.0E+00
Solidified Inorganic Material 6.1E+02 228401 0.0E+00
Solidified Organic Material 8.AE+02 . 93801 0.0E+00
Cement (Solidified) 5.8E+02 1.9E+01 0.0E+00

Soils 24E+01 1.0E+00 0.0E+00
Container Materials - Kg/m3
Steel 445
Plastic/Liners 31
Lead D
Steel Plug 2145

*This table is identical to Table 3-3 in TWBIR Revision 2, page 3-5 (DOE, 1995¢c).

e s e o
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Table 2-4. WIPP CH-TRU Waste Anticipated inventory By Site*

(Cubic Meters)
Storage/Generator Site Stored Projected Anticipated
Volumes Volumes Volumes

Ames Laboratory - Iowa State Univ. 0.0E+00 4.2E-01 4.2E-01
Argonne National Laboratory - East - L1EH01 1.3E+02 14E+02
Argonne National Laboratory - West 6.5E+00 7.4E+02 7.5E+02
Bettis Atomic Power Laboratory 0.0E+00 1.2E+02 1.2E+02
Energy Technology Engineering Center L7E+00 0.0E+00 1.7E+00
Hanford (Richland) Site 1.2E+04 3.3E+H04 4.6E+04
Idaho National Engineering Laboratory 2.9E+04 0.0E+00 2.9E+04
Lawrence Livermore National Laboratory 2.3E+02 7.1E+02 9 4E+02
Los Alamos National Laboratory LIE+04  7.4E+03 1.8E+04
Mound Plant 2.7E+02 0.0E+00 2.7EH02
Nevada Test Site 6.2E+02 9.0E+00 6.3E+02
Oak Ridge National Laboratory 1.3E+03 2.6E+02 1.6E+03
Paducah Gaseous Diffusion Plant . 0.0E+00 1.9E+00 1.9E+00
Pantex Plant 6.2E-01 0.0E-+00 6.2E-01
Rocky Flats Environmental Technology Site 71EH02 4.4E+03 5.1E+03
Sandia National Laboratory - Albuquerque 6.TE+00 7.5E+00 1.4E+01
Savannah River Site 2.9E+03 6.8E+03 9.6E+03
Teledyne Brown Engineering 2.1E-01 0.0E+H00 2.1E-01
U.S. Army Material Command 2.5E+00 0.0E+00 2.5E+00
University of Missouri Research Reactor 2.1E01 8.3E-01 1.0E+00
Total CH Volumes S.8E+4 5.4E+4 1.1EH0S

*This table is identical to Table 4-1 in TWBIR Revision 2, page 4-2 (DOE, 1895c).
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Table 2-5. WIPP RH-TRU Waste Anticipated Inventory By Site*
(Cubic Meters)
Storage/Generator Site Stored Projected Anticipated
. Volumes Volumes Volumes
Argonne National Laboratory - West 1.9EH01 1.3E+03 1.3E+03
Battelle Columbus Laboratories 5.8E+02 0.0E+00 5.8E+02
Bettis Atomic Power Laboratory 0.0E+00 6.7E+00 6.7E+H00
Energy Technology Engineering Center 8.9E-01 0.0E+00 8.9E-01
Hanford (Richland) Site 2.0E+02 2.2E+04 2.2E+04
Idaho National Engineering Laboratory 2.2E+02 0.0E+00 2.2E+02
Los Alamos National Laboratory 9.4E+01 . 9.9E+01 1.9E+H02
Oak Ridge National Laboratory 2.5E+03 4.5E+02 2.9E+H03
Total RH Volumes 3.6E+03 2.3E+04 2.7E+HM4
Total
TRU Waste Volumes 6.2E+04 7.TE+H04 1.4EH0S

*This table is identical to Table 4-2 in TWBIR Revision 2, page 4-3 {DOE, 1995c¢).
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3. SUPPLEMENTAL DISPOSAL INVENTORY INFORMATION
3.1 INTRODUCTION

This chapter summarizes supplemental information about the WIPP disposal inventory that was
requested by SNL/NM 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, 1995¢c). Appendices A-1 through A-3 are the three
memoranda from SNL/NM requesting supplemental information about the WIPP TRU waste
inventory.

The first memorandum from SNL/NM (dated November 6, 1995), entitled "CH and RH-TRU
Waste Parameters Potentially Important in WIPP PA" (Appendix A-1), was included as Appendix
B 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 of the 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 SNL/NM (dated January 11 and January 30, 1996),
both entitled "Information Needed from TWBIR (Revision 2/Addendum)” (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 SNL/NM in response to the memoranda referenced
above is discussed in the following sections: ’

* Supplemental Radionuclide Information (Section 3.2)
e Supplemental Information for Other Constituents (Section 3.3)

3.2 SUPPLEMENTAL RADIONUCLIDE 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
B-2). Appendix B-1 is an update of the WIPP disposal radionuclide inventory presented in Table
3-4 of Revision 2 of the TWBIR, while Appendix B-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 B-1 and B-2.
A summary of the information provided by DOE to SNL/NM 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 SNL/NM in the memoranda included in Appendices
A-1 through A-3. However, after the publication of TWBIR Revision 2, new and updated

3-1
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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 WIPP 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 resuits provided to SNL/NM in a format
identical to Table 34 in TWBIR Revision 2 (see Table 3-1). The methodology and the
assumptions used for recalculation of the radionuclide inventory 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 (IDB) (DOE, 1995b).

e 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 |DB submittals). The uranium curies reported for RH-TRU
waste in previous ORNL IDB 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 TWBIR 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 WIPP
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 TWBIR 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'*

Nuclide CH-TRU Waste RH-TRU Waste CH-TRU Waste RH-TRU Waste
(Ci/m®) (Ci/m?®) (Total Curies?) (Total Curies?)
Ac225 1.71E-05 1.66E-05 2.88E+00 1.17E-01
Ac227 3.61E-06 1.07E-07 6.08E-01 7.57E-04
Ac228 4 .43E-06 1.10E-05 7.47E-01 7.77E-02
Ag109m | 9.32E-05 NR 1.57E+01 NR
Ag110 4.19E-14 2.46E-13 7.07E-09 1.74E-09
Ag110m | 3.15E-12 1.85E-11 5.31E-07 1.31E-07
Am241 2.62E+00 8.42E-01 4.42E+05 5.96E+03
Am242 1.04E-05 NR 1.75E+00 NR
Am242m | 1.04E-05 NR 1.75E+00 NR
Am243 1.93E-04 3.23E-08 3.26E+01 2.28E-04
Am245 7.89E-15 4.06E-20 1.33E-09 2.87E-16
At217 1.71E-05 1.66E-05 2.88E+00 1.17E-01
Ba137m | 4.53E-02 2.89E+01 7.63E+03 2.04E+05
Bi210. 1.52E-05 1.01E-09 2.55E+00 7.16E-06
Bi211 3.61E-06 1.07E-07 6.09E-01 7.58E-04
Bi212 1.61E-04 1.04E-05 2.71E+01 7.36E-02
Bi213 1.71E-05 1.66E-05 2.88E+00 1.17E-01
Bi214 6.91E-05 5.05E-09 1.16E+01 3.58E-05
Bk249 5.44E-10 2.80E-15 9.16E-05 1.98E-11
Bk250 2.59E-16 NR 4.37E-11 NR

NR = Not reported by sites.

'Decayed to December 1995,
%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.
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, 1995¢)
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Table 3-1. WIPP DISPOSAL RADIONUCLIDE INVENTORY FOR THE CCA

(continued)

Nuclide | CH-TRUWaste | RH-TRUWaste | CH-TRU Waste | RH-TRU Waste
(Ci/m3) (Ci/m?3) (Total Curies?) (Total Curies?)

C14 6.43E-05 2.90E-04 1.08E+01 2.05E+00
Cd109 | 9.31E-05 NR 1.57E+01 NR
Cd113m | 1.08E-11 7.71E-11 1.82E-06 5.46E-07
Cel44 | 3.71E-07 7.24E-04 6.26E-02 5.13E+00
Cf249 | 3.81E-07 6.31E-07 6.42E-02 4.47E-03
Cf250 | 1.96E-06 NR 3.30E-01 NR
cf251 | 2.24E-08 NR 3.78E-03 NR
Cf252° | 1.44E-05 1.82E-04 2.43E+00 1.29E +00
Cm242 | 6.76E-06 NR 1.14E+00 NR
Cm243 | 1.61E-05 6.99E-03 2.72E+00 4.95E +01
Cm244 | 1.87E-01 4.45E-02 3.15E+04 3.15E+02
Cm245 | 6.81E-08 2.07E-10 1.15E-02 1.46E-06
Cm246 | 6.06E-07 NR 1.02E-01 NR
Cm247 | 1.91E-14 NR 3.21E-09 NR

| cm248® | 2.19E-07 2.89E-08 3.69E-02 2.05E-04
Co58 1.81E-18 1.75E-15 3.05E-13 1.24E-11
Co60 3.83E-04 1.47E+00 6.46E+01 1.04E + 04
Cr51 NR 4.29E-10 NR 3.04E-06
Cs134 | 7.97E-08 2.60E-03 1.34E-02 1.84E+01
Cs135 | 2.98E-09 1.66E-08 5.02E-04 1.17E-04

NR = Not reported by sites.

'Decayed to December 1995.

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.
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, 1995¢)
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Table 3-1. WIPP DISPOSAL RADIONUCLIDE INVENTORY FOR THE CCA

(continued)

Nuclide CH-TRU Waste RH-TRU Waste CH-TRU Waste RH-TRU Waste
(Ci/m?) (Ci/m?) {Total Curies?) (Total Curies?)
Cs137 4,78E-02 3.05E+01 8.06E+03 2.16E+05
Es254 2.51E-16 NR 4.24E-11 NR
Eu150 2.08E-10 NR 3.51E-05 NR
Eu152 7.46E-06 1.73E-01 1.26E+00 1.22E+03
Eu154 6.80E-06 8.34E-02 1.15E+00 5.91E+02
Eu155 5.62E-06 1.67E-02 9.46E-01 1.18E+02
Fe55 1.13E-10 2.38E-05 1.91E-05 1.69E-01
Fe59 1.67E-12 NR 2.64E-07 NR
Fr221 1.71E-05 1.66E-05 2.88E+00 1.17E-01
Fr223 4.98E-08 1.48E-09 8.39E-03 1.04E-05
H3 5.16E-06 9.33E-06 8.69E-01 6.60E-02
1129 4,18E-12 NR 7.05E-07 NR
Kr85 1.20E-06 | 2.37€-04 2.02E-01 1.68E+00
Mn54 5.05E-09 3.32E-06 8.51E-04 2.35E-02
Nb95 - 1.51E-14 9.45E-05 2.54E-09 6.69E-01
Nb95m | 5.04E-17 3.17E-07 8.50E-12 2.24E-03
Ni59 4.47E-08 NR | 7.52€-03 NR
Ni63 5.46E-06 1.40E-04 9.19E-01 9.88E-01
Np237 | 3.33E-04 4.02E-04 5.61E+01 2.85E+00
Np238 5.20E-08 NR 8.77E-03 NR

NR = Not reported by sites.

'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 (DOE, 1895¢)
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ADIONUCLIDE INVENTORY FOR THE CCA

Nuclide CH-TRU Waste RH-TRU Waste ) CH-TRU Waste RH-TRU Waste
(Ci/m3) (Ci/m®) (Total Curies?) (Total Curies?) ‘

.Np239 1.93E-04 3.23E-08 3.26E+01 2.28E-04
Np240m | 8.91E-12 3.12E-15 1.50E-06 2.21E-11
Pa231 2.67E-06 2.70E-07 4.51E-01 1.91E-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 1.01E-09 2.55E+00 7.16E-06
Pb211 3.61E-06 1.07E-07 6.09E-01 7.58E-04
Pb212 1.61E-04 1.04E-05 2.71E+01 7.36E-02
Pb214 6.91E-05 5.05E-09 1.16E+01 3.568E-05
Pd107 4.40E-10 2.45E-09 7.41E-05 1.73E-05
Pm147 4.67E-05 1.562E-03 7.87E+00 1.07E+01
Po210 1.52E-05 1.01E-09 2.55E+00 7.16E-06
Po211 1.01E-08 3.00E-10 1.71E-03 2.12E-06
Po212 1.03E-04 6.66E-06 1.73E+01 4.72E-02
Po213 1.67E-05 1.62E—65 2.82E+00 1.15E-01
Po214 6.91E-05 5.05E-09 1.16E+01 3.567E-05
Po215 3.61E-06 1.07E-07 6.09E-01 7.58E-04
Po216 1.61E-04 1.04E-05 2.71E+01 7.36E-02

NR = Not reported by sites.’

'Decayed to December 1995.

*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.
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

(continued)

Nuclide CH-TRU Waste RH-TRU Waste CH-TRU Waste RH-TRU Waste
(Ci/m®) (Ci/m®) (Total Curies?) (Total Curies?)
Po218 6.91E-05 5.05E-09 1.16E+01 3.58E-05
Pr144 3.67E-07 7.16E-04 6.18E-02 5.07E+00
Pu236 6.16E-08 NR 1.04E-02 NR
Pu238 1.55E+01 2.05E-01 2.61E+06 1.45E+03
Pu239 4.66E+00 1.45E+00 7.85E+05 1.03E+04
Pu240 1.25E+00 7.15E-01 2.10E+05 5.07E+03
Pu241 1.37E+01 2.00E+01 2.31E+06 1.42E+05
Pu242 6.96E-03 2.11E-05 1.17E+03 1.50E-01
Pu243 1.91E-14 NR 3.21E-09 NR
Pu244 8.92E-12 3.12E-15 1.50E-06 2.21E-11
Ra223 3.61E-06 1.07E-07 6.09E-01 7.58E-04
Ra224 1.61E-04 1.04E-05 2.71E+01 7.36E-02
Ra225 1.71E-05 1.66E-05 2.88E+00 1.17E-01
Ra226 6.91E-05 5.05E-09 1.16E+01 3.58E-05
Ra228 4.43E-06 1.10E-05 7.47E-01 7.77E-02
Rh106 1.72E-07 1.54E-03 2.90E-02 1.09E+01
Rn219 3.61E-06 1.07E-07 6.09E-01 7.58E-04
Rn220 1.61E-04 1.04E-05 2.71E+01 7.36E-02
Rn222 6.91E-05 5.05E-09 1.16E+01 3.58E-05
Ru106 1.72E-07 1.54E-03 2.90E-02 1.09E+01

NR = Not reported by sites.

'Decayed to December 1995.
*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.
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 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 RH-TRU Waste CH-TRU Waste RH-TRU Waste
(Ci/m?3) (Ci/m?3) (Total Curies?) (Total Curies?)

Sb125 7.17E-07 2.67E-04 .1.21E-01 1.89E+00
Sb126 8.02E-10 4.46E-09 1.35E-04 3.16E-05
Sb126m | 5.73E-09 3.18E-08 9.65E-04 2.25E-04
Se79 2.58E-09 1.44E-08 4.35E-04 1.02E-04
Sm1561 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-04
Sr90 4.07E-02 2.95E+01 6.85E+03 2.09E+05b
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-02 4.65E-01
Te127 7.72E-13 2.41E-13 1.30E-07 1.71E-09
Te127m | 7.88E-13 2.47E-13 1.33E-07 1.75E-09
Th227 3.56E-06 1.06E-07 6.01E-01 7.47E-04
Th228 1.61E-04 1.04E-05 2.71E+01 7.36E-02
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-03
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

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

*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.
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

{continued)
Nuclide CH-TRU Waste RH-TRU Waste CH-TRU Waste RH-TRU Waste
(Ci/m?®) (Ci/m?®) (Total Curies?) (Total Curies?)

Th234 | 2.35E-04 1.48E-03 3.96E+01 1.05E+01
Ti207 3.61E-06 1.07E-07 6.07E-01 7.56E-04
TI208 5.77E-05 3.74E-06 9.73E+00 2.65E-02
Ti209 3.69E-07 3.58E-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 4.91E-04 5.66E+01 3.48E+00
u23s8 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
YS0 4.07E-02 2.95E+01 6.85E+03 2.09E+05
Z2r93 3.34E-08 1.86E-07 5.63E-03 1.32E-03

L Zr95 6.80E-15 4.27E-05 1.15E-09 3.02E-01
TOTALS 6.42E+06 1.02E+06

NR = Not reported by sites.

'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 {DOE, 1995c)
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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 SNL/NM 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 SNL/NM 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
SNL/NM by DOE/CAO 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 IDB 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 repreduced 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
radionuclide 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 WIPP disposal inventory
can be directly obtained from the TWBIR database.
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3.3 SUPPLEMENTAL INFORMATION FOR OTHER CONSTITUENTS

SNL/NM and DOE/CAQ 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
o 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), RFETS/INEL, 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 DOE/CAOQ. 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 B-4.
After the Appendix B-4 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 B-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 RFETS/INEL 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 buik 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
8-Hydroxyquinoline 6 12 14
Tributyl Phosphate 102 111 115
1,10 Phenanthroline 0.03 0.06 0.07
Dihexyl-n,n-diethyi 9 18 22
carbamoyimethyl '
" 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 (DIPB)

Ethanol

Ether

Ethylenediaminetetraacetic acid (EDTA)
2-ethyl-1-hexanol

a-hydroxyisobutyric acid

Isopropanol

Methanol

n-dodecane

n-paraffin (NPH)

Oxalic Acid

Thenoyitrifluoroacetone (TTA)
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 SNL/NM 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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5. GLOSSARY

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 of TRU 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 (IDB) — The latest version of the IDB, the Integrated Data Base for [1995]:
US. 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 DOI 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 cumuiative 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 performance 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 information. Retrievably stored waste includes waste
stored in buildings or in berms with earthen cover since 1970 and does not include any waste
that was buried prior to 1970. Stored inventory can be in the "as-generated" form or “final waste
form." :

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

Transuranic (TRU) Waste -~ (1) Waste containing alpha-emitting radionuclides with an atomic
number greater than 92 and half-lives greater than 20 years, at concentrations of TRU isotopes
greater than 100 nanocuries per gram of waste. This core definition appears in modified
form in various relevant documents as follows: (a) For purposes of management, DOE
Order 5820.2A: (i) considers TRU waste, as defined above, "without regard to source or form"
(The proposed revision to the Order [DOE Order 5820.2A Major Issues for Revision, May 6,
1992] contemplates removing this clause); (i) allows head of field elements to determine that
wastes containing other alpha-emitting radionuclides must be managed as TRU waste; and (jii)
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 determined, with the concurrence
of the EPA Administrator, do not need the degree of isolation required by this part; or (jii) 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 aipha activity from subject
isotopes must exceed 100 nanocuries per gram of waste material independent of the level of
beta-gamma activity. These wastes are produced primarily from reprocessing spent fuel and
from the use of plutonium in the fabrication of nuclear weapons. (3) Wastes that are
contaminated with radioactive elements heavier than uranium, thus the name trans-(or beyond)

uranic.
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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 Carisbad, 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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Sandia National Laboratories

Managed ana Operated by Sandia Comorauon
4 Lockheed Marun Company
Albuquerque, New Mexico 37185-1328

date : November 6, 1995

to: R. L. Bisping, DOE/CAO, WOIC 3, MS-560
7(; L

from: LG Eancher. OFg 6342, M3-1328 “1505)848-0685

Se—"

subject : CH and RH-TRU Waste Parameters Potentially Important in WIPP PA

A) Requested PA Data From TWBIR

Below you will find an updated list of waste material parameters that have been
identified as being potentially important to the performance analysis of the WIPP
repository. It is requested that these parameters be be supplied in Rev. 2 of the
Transuranic Waste Baseline Inventory Report (TWBIR). Itemized below youn will
find the two categories of requested waste parameter data.

1)  Non-radioactive Materials
The non-radioactive materials are those which influence gas generation poten-
tial and those that are needed for mechanical models which predict waste con-
solidation and shear strength properties. The list of the non-radioactive materi-
als is shown in Table 1.

2) Radionuclide
At this time there are no new requests for additional radionuclide inventory
data beyond those previously reported in Rev. 1 of the WTWBIR. If there are
significant inventory increases in radionuclides due to special circumstances
(such as inclusion of residues to the TRU inventory), sufficient footnote expla-
nations should be supplied.

Exceptional Service in the National Interest
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, Table I. Justification of TWBIR Nonradioactive Waste Parameters.

Input Variable in . Input Variable in |

. i
) Waste | : Input Variable in
; Parameter ; Current PA Models ) PA Models Possibie
; . Under Future :
5 Gas Mechanical Development PA Models i
‘i Generation Characteristics i
't
1 Iron-Based X X X X ]
4 Metals and
| Alloys
# Aluminum- X X
i| Based Metals
I and Alloys (a) !
i
Other Metals ! : X : ?
Other X ?
Inorganics
Cellulosics X X X X
Plastics l ¥ (b) X X (d) X !
: 1 i
Rubbers | v (b) X i X (e) | =
Solidified X X
Inorganics
Solidified X X X
Organics
Matrix
Soils (¢) X ? ?
(a) Future model for PA does not inciude aluminum.
(b) Only one-half of material is assumed to generate gas.
(c) May impact colloids.
(d) Asis.
(e) Percentage of material to generate gas is unknown at the present time.
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B)

Special Request Non-PA [tems

Also wanted at this time is additional information for several waste material
characteristics. Although these characteristics have not been identified as waste
material parameters to be used for WIPP PA. they are needed for non-PA scoping
calculations to assess their influence on PA. Since these items are not currently PA
parameters, inventory estimates of these characteristics as “additional informaton®
in the TWBIR or suppiied outside or the TWBIR via wrtten correspondence.
Below you will find an itemized list of these special request items.

1)

3)

Non-radioactive Materials

Additional information is needed on the five waste material characteristics (see
Table 2): 1) vitrified wastes. 2) nitrates (NO73), 3) sulfates (SOF™), 4) phos-
phorus. and 5) cement. Of these waste parameters. the last four are needed for
the gas generation modeling. The nitrates and the sulfates are involved in the
denitrification and suifate reduction processes which breakup the cellulosics,
while the phosphorus is a nutrient for biodecay of cellulosics. The estimate of
the mass quantities of cement in the waste inventory should include both the
cement that is contained in the waste as cement itself (due to D&D activities,
etc.,) and the cement found in various sludges. Cement consumes CO» due to
its content of Ca(OH);. The estimates for this non-radioactive waste consti-
tuent need only be "best estimates” at this present time so that non-PA scoping
calculations can be made to determine their importance on overall repository
performance. (Do not generate upper-bound estimates that are overly conserva-
tive.)

Residues

"Best estimates” are needed for residues, in addition to those aiready identified
at the Rocky Flats Plant (RFP). that have the possibility of being changed
from a resource category to a TRU waste category.

Organic Ligands (Chelating Agents)

“Best estimates”, from currently available information, are needed for major-
water-soluble organic ligands which are under consideration for the actinide
source term (see Table 3). If it is not possible to obtain data from major
waste generating sites then supply guidance on how a first-order estimate may
be made (from existing information such as process knowledge etc.,) so that
non-PA scoping calculations can be performed to identify if the presence of
these ligands would have any significant impacts. (Do not generate estimates
that are overly conservative.) Requested data is for final form “process-level”
quantities used in production only for the key sites. If information on the
"process-level” values does not exist at the key sites, then "laboratory-scale”
values should be used in the requested assessment of the inventory. Should it
be determined that more detailed information on organic ligands will be
needed, you will be given a specific written request at a future time. This
effort should be performed in parailel with the TWBIR. Technical data should
be supplied in memorandum form by the end of February 1996 with support-
ing documentation by the end of March 1996.
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Table 2.  Justification of Special Request Non-PA i
Non-Radioactive Waste Materials. (a) i

i !
, Waste Input Variable in Input Variable in | Input Varable in |
. Parameter Current PA Models PA Models Possible
0 Under Future
H Gas ! Mechanical Development PA Models
M Generation ' Characteristics
1 Vitrified (b) ' X ? 2
i Nitrates (NO-) X () X ?
! Sulfates (S0.) X (@ | X ?
b

Phosohorus X (e ! X ?
! i i
! Cement (d) X % X 9
, (a) Information on these additional waste materials are needed for non-PA scoping calculations
‘ for assessment of their importance. These waste characteristics can be reported at the
: “best estimate” level.

i (b) New waste parameter corresponding 1o treatment, identified by some of the sites, to be

anticipated in the future.

! {c) Input variable is of concern when predicting the rates of microbial action and is used in
currently existing reaction path model, which will not become a baseline PA model.
.1(d) Any concrete or cement (including dry portiand cement) that contains calcium oxide.

Al-4
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! Table 3.

Justification of Special Request For Info
On Organic Complexing Agents. (a)

1 Ligand (b)

Discussion (c)

1) Total
Complexants

The most valuable information at this time is a "best estimate” of the
total amount of water soluble complexing agents (ligands) in the
TRU waste matrix.

2) Citrate

Preliminary information indicates that citrate (citric acid) may be the
largest used ligand at TRU waste generating sites. Hence, inventory
quantities are very important.

I 3) Lactate

; This is an important ligand that is rroduced by bacteria as part of its

own metabolism. What is requestea here is a “best estimate” of the
quantity of lactate that actually exists in the TRU waste matrix (not
just an initial amount suppiied as part of a waste stream). However,
if this information cannot be developed. then supply informatior on
the initial amount.

4) Oxalate

—

This is an important ligand that is produced by bacteria as part of its
own metabolism. What is requested here is a "best estimate" of the
quantity of oxalate that actually exists in the TRU waste mawix (not
just an initial amount supplied as part of a waste stream). However,
if this information cannot be developed. then supply information on
the initial amount.

5) EDTA

This ligand (ethylenediaminetetraacetic acid ) is also of major impor-
tance due "~ its common use as a cleaning solvent.

quantities.

LCS:6741:1cs/(95-2082)

Copy to:

(a) Information on these additional waste materials are needed for non-PA scoping calculations
for assessment of their importance. The presence of these complexing agents are important
for the actinide source term, with respect to increasing the solubility of radionuclides.

(b) These items are ranked in the order of their importance in the actinide source term.

(c¢) Also supply any available information that TRU was-: generation sites may have on the
degradation or decay rates of ligands in current (anu expected) waste matrixes if possible.
In cases where no information is available, supply guidance on estimating first-order

P.E. Drez [Drez Environmental Associates]

D. Bretzke (Science Applications International Corporation]

S. Chakraborti [Science Applications International Corporation]
MS-1320, C.F. Novak ([Dept. 6119]

MS-1328, H. Jow [Dept. 6741]
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MS-1328.
MS-1328.
MS-1328,
MS-1328.
MS-1328,
MS-1341,
MS-1341,
MS-1341.
MS-1341,
MS-1341,
MS-1341,
MS-1495,
MS-1328,
MS-1328,

M.S. Tiemmey {Dept. 6741]
D.R. Anderson (Dept. 6749]
M.E. Fewell [Dept. 6749}
1.D. Schreiber [Dept. 6749]
P. Vaughn [Dept. 6749]
L.H. Brush [Dept. 6748
B.M. Butcher {Dept. 67438]
A.C. Peterson [Dept. 6748]
L.J. Storz [Dept. 6748]

A. Reiser [Dept. 6747]
R.F. Weiner [Dept. 6747]
P.E. Sanchez [Dept. 6700]
Day File [Dept. 6741)

L.C. Sanchez [Dept. 6741]

File - SWCF-A WBS 1.1.6.2: PA: PBWAC - WIPP ACTIVITY
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Sandia National Laboratories

and ed b Sandu on
) Managed Openu Y = prormon
Albuqua'qm. New cho 87185-1328

date : January 11, 1996
to: S.C borti [Sclcnce App ations Inte, orporation]

from : =" L. Sanchcz Org 674 328 H-(505)848-0685 Fax-848-0705

subject : Information Needed from TWBIR (Rev. 2/Addendum)

I have read Paul Drez’s memo [Ref. DEA-1] about the Rev. 2 of the TWBIR [Ref. BIR-1].
When updated values are available, please send me a memo with the WIPP-scale values
(CH & RH waste material parameters — Tables 3-2 & 3-3 and CH & RH disposal radionu-
clide inventary data - Table 3-4). [Note -- because the anticipated volume of RH waste
is much greater than the WIPP disposal volume, the proper volume that should be
used to determine the average waste material parameters should be a “trincated
volume”, i.e., the truncated volume is equal to the existing stored waste plus only the
necessary amount of projected waste necessary to reach the WIPP disposal volume
limit] When regenerating Table 3-4, please add extra columns which also display the

T "total curies” (in addition to the data displaying the curie volumetric densities) forboth CH _ o o

& RH radionuclides. The volumes to be used for these conversions are: 1) 6.25+06 coft
/=J_755&6. cum. for CH-TRU waste and 2) 0.25E+06 cu.ft. = 7,080. cu.m. [the unit
conversions for volume were done with the factor 1.0 cuft. = 2.832E-02 cu.m. taken from
/67_,5'06/ o Ref, SNL-1].

_12-%€ .
205 /! A second request, which should be documented in a separate memo, is that CH & RH
activity loading tables be generated on a per-waste stream basis. The format for the data
should look as close to that shown in Table 1 below. It is also needed that the informa-
tion be made into an ASCII file and placed on a 3.5" diskette @IBM formatted). There are
three versions of this table that are needed: 1) values comresponding to stored waste only,
2) values corresponding to projected waste only, and 3) values comresponding to WIPP

disposal volume [Note — remember to use the truncated volumes for the RH waste].

REFERENCES

[DEA-1]
Memo from: P. Drez (Drez Environmental Associates, DEA) to: L.C. Sanchez (Sandia
National Laboratories), subject: "BIR Error”, dated: January 7, 1996.

[BIR-1]
DOE (U.S. Department of Energy); Transuranic Waste Baseline Inventory Report;
DOE/CAO-95-1121; Revision 2; printed December 1995.

[SNL-1]
Sandia WIPP Project. 1992. Preliminary Performance Assessment for the Waste Isolation
Pilot Plant, December 1992. Volume 3: Model Parameters (SAND92-0700/3), section:
Conversion Tables For SI and Common English Units, Table 5, pg. Conversion Tables - 4.
SAND92-0700/3. Albuguerque, NM: Sandia National Laboratories.
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Table 1. Radionuclide Activity Loading Table
(to be used for human intrusion calculations)

TRU Site Waste Volume of Curie Loading
Type D Stream ID | Waste Stream
curies [ s ]
—_— curies
[ vol ]
L=====m

CH LANL LA-2001 XXXX.X XXXE-KK X.XXE+KK
CH LANL LA-2002 XXxXxX.x X XXE-KK XXXE+KK
CH LANL LA-2003 XXXX.X X.XXE-KK X.XXE+KK
CH LANL LA-2004 XXX X X.XXE-KK XXXE+KK
CH LANL LA-2005 xxx.x XXXE-KK XXXE+KK
CH LANL LA-2006 XXXX.X XXXE-KK X.XXE+KK
CH | LANL 4 d d d

CH LANL - ¥ XXXXXX - 3 X.XXE+KK
CH | RFETS | RF-?001 XXxXX.x XXXE-KK . XXXE+KK
CH | RFETS Al 4 b d

CH | RFETS - 3 XXXXXX - ¥ XXXE+KK
CH d d d d d

CH Total - I3 XXXXX.X o 3 XXXE+KK
RH LANL LA-2001 XXXX.X XXXE-KK X XXE+KK
RH LANL LA-2002 XXXX.X XXXE-KK XXXE+KK
RH LANL LA-2003 XXXX.X XXXE-KK XXXE+KK
RH LANL LA-2004 XXXX.X XXXE-KK XXXE+KK
RH LANL LA-2005 XXX X XXXE-KK XXXE+KK
RH LANL LA-2006 XXXxX.X XXXE-KK XXXE+KK
RH | LANL d d d d

RH LANL - 3 XXXXXX - 3 XXXE+KK
RH | RFETS | RF-7001 XXX X XXXE-KK XXXE+KK
RH | RFETS d d 4 d

RH | RFETS - 3 XXXXXX - 3 XXXE+KK
RH d d d { d

RH Total - ¥ XXXXX - 3 XXXE+KK

LCS:6741:1cs/(96-2096)

Copy to:

MS-1328, H. Jow [Dept. 6741]

MsS-1328, R.P. Anderson [Dept. 6749]

MS-1328, Day File [Dept. 6741]

MS-1328, L.C. Sanchez [Dept. 6741]

File - SWCF-A WBS 1.1.6.2;PA;PBWAC - WIPP ACTIVITY
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Sandia National Laboratories

and
Managed Operuedbym Corpouuan
AbmmmuJ%wMum>mm$BR

date :  January 30, 1996

S. Chakraborti [Science Appljcations International Corporation]

from: L. C. Sanchez, Org 6741, MS-1378\PH- (505)848-0685, Fax-848-0705

subject : Information Needed from TWBIR (Rev. 2/Addendum)

With regards to the two requests previously made (Ref. LCS-1), the first is no longer
needed and an update is needed for the second.

Since the data in the TWBIR (Ref. BIR-1) for projected waste material parameters and
radionuclide inventory is based on data for stored waste (Ref. SC-1), the first request for
data values to be volume averaged using truncated volume is not necessary (i.e., it would
yield the same values).

For the second request from Ref. L.CS-1, it has been identified that not all the radionuclide
data in the TWBIR are incorporated in the radionuclide activity loading tables which are
used for the human intrusion calculations (Refs. SNL-1 & JG-1). Instead, an abbreviated
list of 21 radionuclides is all that should be used to generate the curie loading table (see
Table 1 of Ref. LCS-1). The list of the 21 radionuclides (for both CH and RH) are shown
in Table 1 below (this list is based on Table I of Appendix of Ref. EPA-1). Also, since
the projected waste data is based on stored data, values generated are needed only for
WIPP disposal volumes (data separated for stored and projected data would have yielded
the same values). .

) REFERENCES

[BIR-1]
DOE (U.S. Department of Energy); Transuranic Waste Baseline Inventory Report;
DOE/CA0-95-1121; Revision 2; printed December 1995.

[EPA-1]
*Environmental Standards for the Management and Disposal of Spent Nuclear Fuel, High-
Level and Transuranic Radionactive Waste: Final Rule,” 40CFR191, Federal Register, 50,
38066 (1985).

[JG-1]Communications with J. Garner [Piru Assoc., SNL/Dept 6749], date: January 30, 1996.

[LCS-1]
Memo from: L.C. Sanchez (Dept. 6741) to: S. Chakraborti (Science Applications Interna-
tional Corporation), subject: "Information Needed from TWBIR (Rev. 2/Addendum)”,
dated: January 11, 1996.

[SC-1]Communications with S. Chakraborti [Science Applications Intemational Corporation],
date: January 25, 1996.

Exceptional Service in the National Interest
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[SNL-1]

Sandia WIPP Project. 1992. Preliminary Performance Assessment for the Waste Isolation

Pilot Plan:, December 1992. (SAND92-0700),

Table 1. Radionuclides That Should Be Us l

To Generate Curie Loading

. Radionuclide
1 Am-241
2 Cm-248
3 Cs-137
4 Np-237
5 Pa-231
6 Pb-210
7 Pu-238
8 Pu-239
9 Pu-240
~ 10 Pu-242
. 11 Pu-244
12 : Ra-226
13 Sr-90
14 Th-229
15 Th-230
16 Th-232

LCS:6741:1cs/(96-2098)

Copy to:

MS-1328, H.Jow [Dept. 6741]

MS-1328, RP. Anderson [Dept. 6749)]

TMS-1328, Day File [Dept. 6741]

MS-1328, L.C. Sanchez [Dept. 6741]

File - SWCF-A WBS 1.1.6.2;PA;PBWAC - WIPP ACTIVITY
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CQEF 17298

United States Government Department of Energy

Carisbad A Office
m e m o r a n d u m Carisbad, al‘::waMex'i‘iﬁ 88221

DATE: -

REPLY TO
ATTN OF:

SUBJECT:

TO:

June 4, 1996
CAO:NTP:RLB:96-1174

Revised Radionuciide Data in Support or the Compliance Certfication Application
Les E. Shephard. Director, Nuclear Waste Management Programs Center. SNL/NM

Please find attached the revised WIPP disposali radionuclide inventory which was
previousiy transmitted to your staff for their use. This inventory has been recaiculated on
the basis of new radionuclide information recently available from four TRU waste sites:
the Hanford site (Hanford), the Oak Ridge Nationai Laboratory (ORNL), the Rocky Flats
Environmentai Technology Site (RFETS), and the Savannah River Site (SRS). The revised
WIPP disposal radionuclide inventory is provided in Attachment A in a format similar to
Table.3-4 of Revision 2 of the Transuranic Waste Baseline Inventory Report (TWBIR).

The values in Attachment A were originally based on the extrapolation of the resuits of
preliminary radionuclide decay calcuiations that were compieted by Sandia National
Laboratories (SNL) staff on April 8. These preliminary caicuiations have recently
completed the formal quality assurance/quaiity control (QA/QC) review process by the
SNL QA/QC group, and an approved version of these calculations was obtained on
Tuesday, Aprii 17. The QA/QC review process produced some changes in the preliminary
values. and these changes have been incorporated in Attachment A.

Since the WIPP Performance Assessment (PA) group at SNL required the revised data as
soon as possible in support of the Compliance Certification Application (CCA),
Attachment A is being supplied as the most current update until the publication of Revision
3 and shouid be used by the WIPP PA in support of the CCA. As agreed with the SNL
WIPP (PA) staff during the videoconference meeting on March 3, 1996, the revised data
shown in Attachment A are based on the final waste form volumes published in Revision 2
of the TWBIR. The information in Attachment A will be inciuded in the TWBIR, Rev. 3.
as well as that previously supplied on compiexing agents, cement content, and
nitrate/sulfate/phosphate content, which will be included as an appendix to the TWBIR.

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

e Corrections to the values for Cf-252, Cm-244. and Cm-245 reported in earlier
Hanford submirtals for the IDB.

@ Prnted On rECYCea Saper
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Les E. Shephard

June 4, ;996

® Preliminary siudge sampiing data from ORNL for the RH-TRU sludges showing
the distribution of different uranmum isotopes in the sludge: this enabled the
redistribution of the urarium curies from previous Oak Ridge IDB submirtals
and corrected the previousiy high esumates of U-235.

@ Break-up of radionuciide data ror SRS waste between on-site and otf-site waste
(i.e., waste from Los Alamos and Mound that was shipped to SRS for storage in
the early 1970s); this enabled more realistic extrapolation of the amount of Pu-

238 and Pu-239 in SRS waste.

A description 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 Attachment B.

If you have any questions concerning the enclosed information. please contact Mr. Russ

Bisping of my staff at (505) 234-7446.

'Attachn.xems

cc w/artachments:

R. Bisping, CAO

G. Basabilvazo, CAO
J. Mewhinney, CAO
S. Chakraborti, CTAC
P. Drez, CTAC

J. Harvill, CTAC

R. Anderson. SNL
L. Sanchez. SNL

M. Chu, SNL

M. Marijerta, SNL

Qo2

(L, et

Don Watkins
Manager
National TRU Program
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ATTACHMENT A

WIPP Disposal Radionuclide Inventory for the CCA'

Nuclide CH-TRU Waste RH-TRU Waste CH-TRU Waste RH-TRU Waste
(Ci/m®) {Ci/m®) {Total Curies?) (Total Curies?)
Ac225 1.71E-05 1.666-05 2.88E+00 1.17E-01
Ac227 3.61E-06 1.07E-07 6.08E-01 7.57E-04
Ac228 4.43E-06 1.10E-05 7.47E-01 7.77E-02
Ag109m | 9.32E-05 NR 1.567E+01 NR
Ag110 4.19E-14 2.46E-13 7.07E-09 1.74E-09
Ag110m | 3.15E-12 1.85E-11 5.31E-07 1.31E-07
Am241 2.62E+00 8.42E-01 4.42E +05 5.96E+03
Am242 1.04E-05 NR 1.75E+00 NR
Am242m | 1.04E-05 NR 1.75E+00 NR
Am243 1.93E-04 3.23E-08 3.26E+01 2.28E-04
Am245 7.89E-15 4.06E-20 1.33E-09 2.87E-16
-At217 1.71E-05 1.66E-05 2.88E+00 1.17E-01
Ba137m | 4.53E-02 2.89E+01 7.63E+03 2.04E +05
Bi210 1.52E-05 1.01E-09 2.55E+00 7.16E-06
Bi211 3.61E-06 1.07E-07 6.09E-01 7.58E-04
Bi212 1.61E-04 1.04E-05 2.71E+01 7.36E-02
Bi213 1.71E-05 1.66E-05 2.88E+00 1.17E-01
Bi214 6.91E-05 5.05E-09 1.16E+01 3.58E-05
Bk249 5.44E-10 2.80E-15 9.16E-05 1.98E-11
Bk250 2.59E-16 NR 4.37E-11 NR
C14 6.43E-05 _2.90E-04 1.08E +01 2.05E +00

NR = Not reported by sites.
'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 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/lm®) - (Total Curies?) {Total Curies?)
Cd109 | 9.31E-05 NR 1.57E +01 NR
Cd113m | 1.08E-11 7.71E-11 1.82E-06 5.46E-07
Cel4d | 3.71E-07 7.24E-04 6.26E-02 5.13E +00
Ci249 | 3.81E-07 6.31E-07 6.42E-02 4.47E-03
Ci250 | 1.96E-06 NR 3.30E-01 NR
Cf251 | 2.24E-08 NR 3.78E-03 NR
Ci252 | 1.42E-03 1.82E-04 2 39E +02 1.29E +00
Cm242 | 6.76E-06 NR 1.14E +00 NR
Cm243 | 1.61E-05 6.99E-03 2.72E +00 4.95E +01
Cm244 | 1.R7E-01 4.45E-02 3.15E +04 3.15E+02
Cm245 | 6.81E-08 2.07E-10 1.15E-02 1.46E-06
Cm246 | 6.06E-07 NR 1.02E-01 NR
cm247 | 1.91E-14 NR 3.21E-09 NR
Cm248 | 5.31E-07 2.89E-08 8.95E-02 2.05E-04
Co58 1.81E-18 1.75E-15 3.05E-13 1.24E-11
Co60 3.83E-04 1.47E +00 6.46E +01 1.04E +04
Cr51 NR 4.29E-10 NR 3.04E-06
Cs134 | 7.97E-08 2.60E-03 1.34E-02 1.84E +01
cs135 | 2.98E-09 1.66E-08 5.02E-04 1.17E-04
Cs137 | 4.78E-02 3.05E +01 8.06E +03 2.16E+05

NR = Not reported by sites.
'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.




ATTACHMENT A

WIPP Disposal Radionuclide Inventory for the CCA (continued)

Nuclide CH-TRU Waste RH-TRU Waste CH-TRU Waste RH-TRU Waste
(Ci/m®) (Ci/m®) - {Total Curies?) (Total Curies®)

Es254 2.51E-16 NR 4.24E-11 NR
Eu150 2.08E-10 NR 3.51E-05 NR
Eu152 7.46E-06 1.73E-01 1.26E+00 1.22E+03
Eu154 6.80E-06 8.34E-02 1.15E +00 5.91E+02
Eu155 5.62E-06 1.67E-02 9.46E-01 1.18E+02
Fe55 1.13E-10 2.38E-05 - 1.91E-05 1.69E-01
Fe59 1.567E-12 NR 2.64E-07 NR
Fr221 1.71E-05 1.66E-05 2.88E+00 1.17E-01
Fr223 4.98E-08 1.48E-09 8.39E-03 1.04E-05
H3 5.16E-06 9.33E-06 8.69E-01 6.60E-02
1129 4.18E-12 NR 7.05E-07 NR
Kr85 1.20E-06 2.37E-04 2.02E-01 1.68E +00
Mn54 5.05E-09 3.32E-06 8.51E-04 2.35E-02
NbQ5 1.51E-14 9.45E-05 2.54E-09 6.69E-01
Nb95m 5.04E-17 3.17€-07 8.5OE-1‘2 2.24E-03
Ni59 4.47€E-08 NR 7.52E-03 NR
Ni63 5.46E-06 1.40E-04 9.19E-01 9.88E-01
Np237 3.33E-04 4.02E-04 5.61E+01 2.85E+00
Np238 5.20E-08 NR 8.77E-03 NR

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

NR = Not reported by sites.
'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 A

WIPP Disposal Radionuclide Inventory for the CCA (continued)

Nuclide CH-TRU Waste RH-TRU Waste CH-TRU Waste RH-TRU Waste
(Cilm®) (Cilm?) - (Total Curies?) {Total Curies?)

Np240m | 8.91E-12 3.12E-15 1.50E-06 2.21E-11
Pa231 2.67E-06 2.70E-07 4.51E-01 1.91E-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 1.01E-09 2.55E+00 7.16E-06
Pb211 3.61E-06 1.07E-07 6.09E-01 7.58E-04
Pb212 1.61E-04 1.04E-05 2.71E+01 7.36E-02
Pb214 6.91E-05 5.05E-09 1.16E +b1 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 1.01E-09 2.55E+00 7.16E-06
Po211 1.01E-08 3.00E-10 1.71E-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 6.91E-05 5.05E-09 1.16E+01 3.57E-05
Po215 3.61E-06 1.07E-07 6.09E-01 7.58E-04
Po216 1.61E-04 1.04E-05 2.71E+01 7.36E-02
Po218 | 6.91E-05 5.05E-09 1.16E +01 3.58E-05

NR = Not reported by sites.
'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 A

WIPP Disposal Radionuclide Inventory for the CCA (continued)

Nuclide CH-TRU Waste RH-TRU Waste CH-TRU Waste RH-TRU Waste
(Ci/m°) (Cilm?) - {Total Curies?®) (Total Curies?)
Pr144 3.67E-07 7.16E-04 6.18E-02 5.07E+00
Pu236 6.16E-08 NR 1.04E-02 NR
Pu238 1.55E+01 2.05E-01 2.61E+06 1.45E +03
Pu239 4.66E +00 1.45E +00 7.85E +05 1.03E+04
Pu240 1.25E+00 7.15E-01 2.10E+05 5.07E+03
Pu241 1.37E+01 2.00E +01 2.31E+06 1.42E +0.5
Pu242 6.96E-03 2.11E-05 1.17E+03 1.50E-01
Pu243 1.91E-14 NR 3.21E-09 NR
Pu244 8.92E-12 3.12E-15 1.560E-06 2.21E-11
Ra223 3.61E-06 1.07E-07 6.09E-01 7.58E-04
Ra224 1.61E-04 1.04E-05 2.71E+01 7.36E-02
Ra225 1.71E-05 1.66E-05 2.88E+00 1.17E-01
Ra226 6.91E-05 5.05E-09 1.16E +01 3.58E-05
Ra228 4.43E-06 1.10E-05 7.47E-01 7.77E-02
Rh106 1.72E-07 1.54E-03 2.905-62 1.09E +01
Rn219 3.61E-06 1.07E-07 6.09E-01 7.58E-04
Rn220 1.61E-04 1.04E-05 2.71E+01 7.36E-02
Rn222 6.91E-05 5.05E-09 1.16E+01 3.58E-05
Ru106 1.72E-07 1.54E-03 2.90E-02 1.09E +01
Sb125 7.17E-07 2.67E-04 1.21E-01 1.89E +00

NR = Not reported by sites.
'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 A

WIPP Disposal Radionuciide Inventory for the CCA (continued)

Nuclide CH-TRU Waste RH-TRU Waste CH-TRU Waste RH-TRU Waste
{Ci/m®) {Ci/m®) . (Total Curies?) (Total Curies?) . .

Sb126 8.02E-10 4.46E-09 1.35E-04 3.16E-05
Sb126m | 5.73E-09 3.18E-08 9.65E-04 2.25E-04
Se79 2.58E-09 1.44E-08 4,35E-04 1.02E-04
Sm151 8.72E-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-04
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-02 4.65E-01
Te127 7.72E-13 2.41E-13 1.30E-07 1.71E-09
Te127m - | 7.88E-13 2.47E-13 1.33E-07 1.75E-09
Th227 3.56E-06 1.06E-07 6.01E-01 7.47E-04
Th228 1.61E-04 1.04E-05 2.71E+01 7.36E-02 .
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-03
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.

'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 A

WIPP Disposal Radionuclide Inventory for the CCA (continued)

Nuclide CH-TRU Waste RH-TRU Waste CH-TRU Waste RH-TRU Waste
(Ci/m?) (Ci/m®) {Total Curies?) | _(Total Curies?)

TI207 3.61E-06 1.07E-07 6.07E-01 7.56E-04

TI208 5.77E-05 3.74E-06 9.73E+00 2.65E-02

TI209 3.69E-07 3.58E-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 4.91E-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.
'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 summarizes the major changes to the undecayed radionuclide data based on the
new information obtained from four sites since the publication of Rev. 2 of the TWBIR. It also
summarizes the methodology used to develop the revised WIPP disposal radionuclide
inventories shown in Attachment A.

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

® Changes to the Hanford Data - There were a few errors in the undecayed curies

reported by the Hanford site for Cf-252, Cm-244, and Cm-245 in their previous IDB
site submittals for CH-TRU 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.

Changes to the Oak Ridge Data - 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 terms 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 undecayed activities for uranium isotopes
in Oak Ridge RH-TRU waste are shown in Table B-2.

Changes to the RFETS residues data - The RFETS residues were not inciuded 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 performed for the residues in Rev. 2 of the TWBIR. Based on
recent estimates provided by RFETS, it was possible to divide the total undecayed
curies for each radionuclide present in the residues into yearly activities. The yearly
break-up of undecayed curies from each of these radionuclides is shown in Table B-3.

Changes to the SRS data - In previous IDB submittals, SRS had reported the total
yearly undecayed curies contributed by each radionuclide in SRS CH-TRU waste and
therefore no information 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 information 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 performm 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 has been
used to develop the revised WIPP disposal radionuclide inventory shown in Attachment A.

Summary of the Methodology

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 of U-235 in RH-TRU waste
in Attachment A is well within transportation limits for Pu-239 FGE and therefore
does not require any adjustments.

® The curies and volumes contributed 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.

B1-11




cl-ig

TABLE B -1

Hanford Site

e
PREVIOUS UNDECAYED CURIES FOR Ci-252, Cm-244, and Cm-245 IN CH-TRU WASTE AT THE HANFORD SITE

1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982
CRs2 S OOE+00 | DOUE<00 | O.00E+00 | 0.00E+00 | OOOE+00 | O.00E+00 | O.OE+00 | D.0OE+00 | 0.00E+00 | D.00E+00 | 0.00E+00 | O.00E+00 | 1.07E+03
Cm244 | 0.00E+00 | D.OCE+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | D.0E+D0 | D.OOE+00 | D.0E+00 | D.OOE+00 | DOGE+00 | D.00E+00
Cm245 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 342E01 | O.0CE+00 | 0.00E+00 | 0.00E+00 | 7.54E+00

1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 | TOTAL
Cf252 T O0E+00 | DOOE+00 | O.0OE+00 | D.00E+00 | O0OE+00 | O.00E+00 | O.0CE+00 | 0.00E+00 | O.00E+00 | 0.00E+00 | D.0GE+00 | 0.00E+00 § 1.07E+03
Cm244 0.00E+00 | 0.00E+00 | 0.00E+00 | D.0OE+00 | O.00F+00 | D.OOE+00 | 0.00E+00 | 762601 | 672603 | 7.68E+01 | 0.00E+00 | 0.0CE+00 | 7.66E+01
Cm245 260E01 | 1.71E03 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 8.54E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 1.68E+01
REVISED UNDECAYED CURIES FOR Cf-252, Cm-244, and Cm-245 IN CH-TRU WASTE AT THE HANFORD SITE

1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 .1980 1981 1982
CR52 TO0E<00 | O0CE+00 | O.00E+00 | OOOE+00 | O.00E+00 | O.00E+00 | OE+00 | O.00E+00 | O.00E+00 | D.0CE+00 | O.0CE+00 f OOCE+00 | 1.08E03
cm244 | 0.00£+00 | 0.00E+00 | 0.0CE+00 | 0.00E+00 | 0.00E+00 | D.0OE+00 | O.00E+00 | O.00E+00 | 1.62E+02 | Q0CE+00 | 0.00E+00 | O.OCE+00 | 3.72E+02
Cm245 0.00E+00 | 0.00E+00 | 0.006+00 [ 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | O.00E+00 | O.00E+00 | 0.00E+00 | 0.00E+00

1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 | TOTAL
CR252 SOOE+00 | O00E<00 | O.00E+00 | D.0OE+00 | U.OOE+00 | O.0E+00 | OOOE+0D | D.OE+00 | O.00E+00 | DOOE+00 | O.00E+00 | DOOE+DO | 1.08E-03
Cm244 170E+02 | 0.00E+00 | D.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 4.04E+03 | 7.62E01 | 672603 | 7.68E+01 | D.00E+00 | D.OOE+00 | 4.82E+03
lcm245 0.00E+00 | 1.71E03 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | D.OOE+00 | DOOE+00 | O.00E+00 | 0.00E+00 | D.00E+00 | G.00E+00 } 1.71E-03




TABLE B -2
Oak Ridge National Laboratory

PREVIOUS VALUES OF URANIUM ISOTOPES IN THE IDB (CURIES)
5y 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982
} U232 0.00E+00] 0.00E+00{ 0.00E+00| O.00E+0D| O0.00E+00| 0.00E+00] 0.00E+00| O.00E+00] O.00E+00] O0.00E+00| O0.00E+00| 0.00E+00] 0.00F+00
. U233 1.26E+00] 1.25E+00] 1.25E+00| 1.25E+00] 1.56E+00| 1.76E+00] 1.28E+00] 3.36E+00| 1.25E+00, O0.00E+00] 1.00E-01] 0.00E+00| 1.00E+00
X U234 0.00E+00{ 0.00E+00{ 0.00E+00] O.00E+00| O0.00E+00] O0.00E+00| O.00E+00] O0.00E+00| O0.00E+00{ O0.00E+00| O0.00E+00{ O0.00E+00| 0.00E+00
5 U235 0.00E+0D| O0.00E+00] 0.00E+00| O.00E+00| O0.00E+00| O.00E+00] 2.01E04] 264E-04 0.00E+00( O0.00E+00] 0.00E+00| O0.00E+00] 0.00E+00
2 U238 3.74E01f 3.74E01) 3.74E01] 3.74E01| 3.74E01] 3.74E01) 3.74E01} 3.74E01] 3.74601] 0.00E+00] O0.00E+00] 0.00E+00] 0.00E+00
g | 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 OTAL
U232 0.00E+00( 0.00E+00] 8.28E-02] 9.26E-02| 9.28E-02] 0.28E:02| 9.28E-02] 9.28E02] 9.28E02| 9.28E-02f 9.286-02] 98.28E.02] 8.28E-01
U233 0.00E+00| 0.00E+00[ 6.37E+00f 637E+00] 637E+00{ 6.37E+00] 6.37E+00] 6.37E+00) 537E+00| 65376+00] 6.376+00| 6.37E+00] 6.80E+01
U234 0.00E+00{ 0.00E+00| O0.00E+00{ 0.00E+00{ 0.00E+00| 0G0E+GO| O0.00E+00{ O.OOE+00{ O0.00E+00| 0.00E+00| O000E+0D] 0.00E+00] ©0.00E+00
U235 0.00E+00 O0.00E+00| 1.75E+01| 1.75E+01| 1.76E+01] 1.76E+01] 1.76E+01] 1.75E+01] 1.75E+01] 1.76E+01] 1.75E+01| 1.756+01] 1.75£+02
U238 0.00E+00| 0.00E+00) 0.00E+00| 0.00E+00{ 0.00E+00] 0.00E+00] 0.00E+00] 0.00E+00] O.00E+00] 0.00E+00] 0.00E+00| 0.00E+Q0 3.37E+00h
o8
N
=N
w
o REVISED UNDECAYED ACTIVITY FOR EACH URANIUM ISOTOPE (CURIES) ]
L 1970 1971 1972 1973 § 1974 1975 1976 1977 1978 1979 1980 1981 1982
U233 559E+00| b5.58E+00( b5.SBE+00] 5.58E+00| b6.76E+00] b5.88E+00] 560E+00| 6.86E+00] 6.58E+00| 0.00E+00] 6.00E-02] 0.00E+00| 6.08E-01
U234 1.25E01  1.26E01 125601  1.26EO01] 1.25E01] 1.26E01]  1.26E01] 1.25E01] 1.25601( O0.00E+00] 4.58E-07| O.00E+00|  4.55E-08
. U235 5.69E-03| 5.69E-03] 669E03] 5.68E03| 6.69E03] 6.69E03] 6.60E03] G568E03] 6.60E03| O0GOE+00] 207608f OODE+0D] 2.07E-07
S U236 345E-03) 345E03| 3.45E03; 345E03] 345E03| 345E03| 345E03] 345E03] 3.45E03| O0.00E+00{ 126608 0.00E+00|  1.26F-07
L U238 373601} 3.73E01) 3.73E01) 373E01] 3.73E01) 3.73k01) 3.73E01] 3.73E01| 3.73ED1] 0.00E+00| 1.36E-08] 0.00E+00]  1.36E-05]
S 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 JTOTAL
: -; i U233 0.00E+00] O0.00E+00| 3.83E+01] 3.83E+01] 3.83E+01] 3.83E+01} 3.83E+01] 3.83E+D1] 383E+01| 383E+01] 3.83E+01] 3.83E+01] 4.36E+02
S 1 U234 0.00E+00 O0.00E+00[] O.10E01] 9.10E01} O6.10E01| O.10E01] B8.10E01] 6.10E01] 9.10E01| 9.10E01] 8.10E01] 8.10E-01] 1.02E+01
.0 = U235 0.0DE+00] O0.00E+00] 5.01E02] 5.01E02] b5.O01E02] 6501602 650102 6.01E02] 501602 601E02] 601E02] G6.01E02] 6.53E-01
§ ‘ U236 0.00E+00] 0.00E+00] 251E-02] 251E02] 251E02] 251E02] 251E02( 251602 251602 251602 251602 251E02] 2.826.01
? U238 0.00E+00] 0.00E+00] 2.71E+00| 2.71E+00{ 2.71E+00f 2.71E+00f 2.71E+00] 2.71E+00f 2.71€+00] 2.71E+00| 2.71E+00{ 2.71E+00f 3.05E+01

’



TABLE B- 3
Rocky Flats Environmental Technology Site

[ONDECAYED YEARLY ACTIVITY DATA FOR THE RFEIS RESIDUES

1982 1983 1984 1985 1986 1987 1988
Am-241 206E+04 | 2.22E+03 | 6.8IE+03 | 1.56E+04 | 9.20E+03 | 7.81E+03 | 1.03E+04
Pu-238 164E+03 | 1.77E+02 | 5.43E+02 | 1.24E+03 | 7.34E+02 | 6.23E+02 | 8.19E+02
Pu-239 350E+04 | 3.77E+03 | 1.16E+04 | 2.64E+04 | 1.56E+04 | 1.33E+04 | 1.75E+04
Pu-240 8.01E+03 | 8.64E+02 | 2.65E+03 | 6.05E+03 | 3.58E+03 | 3.04E+03 | 4.00E+03
Pu-241 205E+05 | 221E+04 | 6.77E+04 | 1.55E+05 | 9.15E+04 | 7.77E+04 | 1.02E+05
Pu-242 101E+00 | 1.09ED1 | 335E01 | 7.65E01 | 452ED01 | 3.84E01 | 5.05E-01

1989 1990 1991 1992 1993 1994 | TOTALS
Am-241 1.74E+04 | 1.57E+04 | 9.38E+02 | 1.04E+02 | 3.47E+01 | 1.81E+03 { 1.08E+05
Pu-238 1.38E+03 | 1.25E+403 | 747E+01 | 8.30E+00 | 2.77E+00 | 1.44E+02 | 8.85E+03
Pu-239 296E+04 | 2.67E+04 | 1.59E+03 | 1.77E+02 | 5.90E+01 | 3.07E+03 | 1.84E+05
Pu-240 6.78E+03 | 6.10E+03 | 3.65E+02 | 4.05E+01 | 1.35E+01 | 7.02E+02 | 4.22E+04
Pu-241 1.73E+05 | 1.56E+05 | 9.32E+03 | 1.04E+03 | 345E+02 | 1.80E+04 | 1.08E+06
Pu-242 857E01 | 7.72E01 | 4.61E02 | 5.12603 | 1.71E03 | 8.88E-02 | 6.33E+00
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TABLE B- 4

SAVANNAH RIVER SITE
PREVIOUS IDB CURIES FOR STORED WASTE AT THE. SAVANNAH RIVER SITE (ONSITE _+ OFF-SITE_WASTE)
e e 3
1970 1971 1572 1553 1974 157 1976 1571 1978 1579|1980 1581 1
Am241 0.00E+00 | 0.00E+00 | 4.32601 | 6.28E+00 | 1.97E+01 | 1.99E+01 | 268E+01 | 4.00E+01 | 6.14E+01 | 7.05E+01 | 7.14E+D1 | 1.04E+02 | 9.08E+0
Np237 | 0.00E+00 | 0.00E400 | 1.33603 | 1.98E01 | 2.89E01 | 4.01601 | 272601 | 3.37601 | 4.54E01 | 1.04E+00 | E.79E01 | 624601 | 8.23E0°
Pu238 ] 0.00E+00 | 2008405 | SA9E+04 | 1.46E+03 | 3.867E+03 | 4.31E+03 | 6.AIE+03 | 7.89E+03 | 7.84E+03 | 249E+04 | I4BE+04 | IEIE+04 | 4.78E+0
Pu239 0.00E+00 | 1.27E+402 | 2.37E+01 | 3.06E+01 | 1,13E+02 | 1.14E+02 | 1.49E+02 | 2.30E+02 | 2,60E+02 | 1.63E+02 | 3.92E+02 | 6.76E+02 | 4.60E+C
Pu248 0.00E+00 | 8.84E+01 | 1.17E+01 | 7A7E+00 | 2.73E+01 | 2.78E+01 | 3.88E+01 | 6.57E+01 | 8,20E+01 | 4.20E+01 | 9.89E+01 | 1.42E+02 | 1.16E+0
Pu241 0.00E+00 | 4.50E+03 | 7.76E+02 { 2.85E+02 | 1.08E+03 | 1.98E+04 | 2.21E+03 | 2.17E+03 | 2.44E+03 | 1.85E+03 | 4.08E+03 | 6.60E+03 | 4.79E+0
U234 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 2.11E02 | 322602 | 2.17602 | 1.07602 | 3.10E02 | 6.84602 | 3.98E03 | 6.16£-03 | 0.00E+0
uas 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 3.98E04 | 6.55E04 | 4.23504 | 201604 | 6.83EC4 | 1.28E03 | 7.48E06 | 1.10E04 | 4.76E0
U236 0.00E+00 | 0.00E+00 { 0.00E+00 | 0.00E+00 | 3.68603 | 6.43E03 | 3.60E03 | 1.81E03 | 6.24E03 | 1.16E02 | 6.72E0¢ | 1.04603 | 0.00E+0
U238 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 1.20£-05 | 3.80E-03 | 8.30E-04 | 8.28508 | 3.97E05 | 4.016-05 | 2.33608 | 3.81£08 | 3.89E0(
— -
1953 T 1934 1 986 1587 1988 1590 191 1992 11993 19941 TOJAL
Am241 4.08E+01 | 1.02E+02 | 248E+02 | 3.37E+02 | 1.68E+02 | 6.46E+02 | B.63E+01 | 8.42E+01 | 1.72E+01 | 3.79E+00 | 7.27E-01 | 6.88E+00 | 2.11E+0
Np237 234601 | 1.77E+00 | 2.78E02 146602 | 7.54802 | 3.78E-02 | 3.38E02 | 1.38E+00 | 8.33E02 1.88E03 | 0.00E4+00 | 6.87E03 | 8.58E+0O
Pu238 4A4E+04 | 1.33E+04 | 2.18E+04 | B.84E+03 | 1.44E+04 | 6.E9E+03 | 1.73E+03 | 3.00E+03 | 2.91E+03 | 1.40E+03 | 4.70E+03 | 1.76E+04 | 6.67E+0
Pu239 2.23E+02 | 4.82E+02 | 1.38E+03 | 1.88E+03 | 8.88E+02 | 8.60E+02 | 4.80E+02 | 3.66E+02 | 9.69E+01 | 1.00E+01 | 6.94E+00 | 3.6BE+01 | 9.20E+0
Pu240 6.04E+01 | 1.16£+02 | 3.2BE+02 | 4.48E+02 | 2.08E+02 | 2.,04E+02 | 1.14E+02 | 8.47E+01 | 2.32E+01 | 2.61E+00 | 2.48E+00 | 1.17E+01 | 2.20E+0
Pu241 2.70E+03 | 4.51E+03 | 1.24E+04 | 1.69E+04 | 7.96E+03 | 7.76E+03 | 4.30E+03 | 3.22E+03 | 9.01E+02 | 1.12E+02 | 1.33E+02 | 8.11E+02 | 1.31E+0
U234 1.656-02 | 0.00E+00 | 7.60FE03 | 1.BAE02 | 1.22E-02 | 8.14E-03 | 2.27E04 | 7.08E04 | 0.00E+00 | 2.268-04 | 2.12E-02 1.90£02 | 3.00E01
U23s 313604 | 0.94E08 | 142604 | 347604 | 2.20E04 | 1.72604 | 420608 | 138505 | 4.32609 | 4.23508 | 4.19E04 | 3.63504 | 6.74E0:
U236 278603 | 0.00E+00 | 1.27603 | 3.11603 | 208603 | 1.54E03 | 383808 | 1.18504 | 0.00£+00 | 3.80E05 | 3.68£05 | 3.21£03 | 4.70£0:
U238 2.716-04 | 7.72E08 | 7.50E-0B 1.10E-08 | 7.14E08 | 6.70EQ8 1.33E07 3.40E05 | 3.38E07 1.32E-07 | 4.11E06 | 4.29E-04 | 5.70£-0:
REVISED UNDECAYED CURIES FOR STORED WASTE AT THE SAVANNAH RIVER SITE (ON-SITE WASTE)
. Ty =y . T S S ——————
1970 1971 1972 1973 1574 1578 1576 1977 1578 1979|1980 1981 1982
Am241 0.00E+00 | 0.00E+00 | 4.32E-01 | 6.2BE+00 | 1.97E+01 | 1.99E+01 | 2.68E+01 | 4.00E+01°| 6.14E+01 | 7.06E+01 | 7.14E+01 | 1.04E+02 | 9.08E+0
Np237 | 0.00E+00 | 0.00E+00 | 1.33603 | 196601 | 2.89E01 | 4.01E01 | 2.72601 | 3.37601 | 4.64EO1 | 1.04£+00 | 679501 | 6.24801 | 8.23E01
Pu238 0.00E+00 | 0.00E+0Q0 | 4.00E+O1 | 1.46E+03 | 3.67E+03 | 4.31E+03 | 6.83E+03 | 7.89E+03 | 7.84E+03 | 2.49E+04 { 348E+04 | 3.51E+04 | 4.79E+O
Pu239 0.00E+00 { 0.00E+00 | 2.48E+00 | 3.06E+01 | 1,13E+02 | 1.14E+02 | 1.49E+02 | 2.30E+02 | 2.60E+02 | 1.83E+02 | 3.92E+02 | 5.76E+02 | 4.60E4+0
Pu240 0.00E+00 | 0.00E+00 | 6.85E01 | 7.47E+00 | 2.73E+01 | 2.78E+01 | 3.65E+01 | 6.67E+01 | 6.20E+01 | 4.29E+401 | 9.89E+01 | 1.42E+02 | 1.18E+0
Pu24t 0.00E+00 | 0.00E+00 | 2.15E+01 | 2.95E+02 | 1.06E+03 | 1.98E+04 | 2.21E+03 | 2.17E+03 | 2.44E+03 | 1.95E4+03 | 4.06E+03 | 5.68E+03 | 4.78E+0
U234 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+400 | 2.11602 | 322802 | 217802 | 107602 | 3.10802 | 634502 | 2.98E03 | 6.10E03 | 0.00E+0
uRns 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 3.88E04 | 6.8BEV4 | 4.23E04 | 2.01604 | 6.83E-04 1.28E03 | 748E05 1.10E-04 | 4.78E-0t
Uz3é 0.00E+00 | 0.00E+00 { 0.00E+00 | 0.00E+00 | 3.68E-03 | G43E03 | 3.60E03 1.81E-03 | 6.24E-03 1.16E-02 | 8.72E04 1.04E-03 | 0.00E+0O
U238 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 1.20E-05 | 3.88E03 | 8.30E04 | 6.28E-08 | 3.976-06 | 401606 | 2.33c08 | 3.01E08 | 3.89E-0t
I DR
1983 1987 1 1990 199] 1592 1993 1954 | TOTAL
Am241 3.94E+01 | 1.02E+02 | 2.48E+02 | 3.37E+02 { 1.69E+02 | 648E+02 | 8.63E+01 | 6.42E+01 | 1.72E+01 | 3.78E+00 | 2.62E-01 | 6.88E+00 | 2.11E+0
Np237 231601 | 1,77E+00 | 2.78E02 | 1.46E02 | 7.64E02 | 3.76E02 | 3.38602 | 1.38E+00 | 8.33E02 | 1.88E03 | 0.00E+00 | 6.87603 | 8.68E+0
Pu238 4A4AE+04 | 1336404 | 2.18E+04 | B.B4E+03 | 1. 44E+04 ; GSIE+03 | 1.73E+0% | 3.00E+03 | 2.91E+03 | 1.40E+03 | 4.89E+03 | 1.76E+04 | 3.14E+0
Pu239 2.16E+02 | 4.82E+02 | 1.30E+03 | 1.88E+03 | B.68E+02 | 8.80E+02 | 4.80E+02 | 3.58E+02 | 9.69E+01 | 1.00E+01 | 4.27E+00 | 3.66E+01 | 9.13E40
-JPu240 | 5876401 | 1.16E402 | 3.256E402 | 4.46E+02 | 2.08E+02 | 2.04E+02 | 1.14E402 | 8.47E+01 | 2.32E+01 | 2.61€400 | 1.83E+00 | 1.17E+01 | 2.21E+0
Pu241 2.63E+03 | 4.51E403 | 1.24E+04 | 1.69E+04 | 7.96E+03 | 7.76E+03 | 4.30E+03 | 3.22E+03 | 9.01€+02 | 1.12E+02 | 1.14E+02 | 6.11E+02 | 1.08E+0
U234 1.84E02 | 0.00E+00 | 7.50E03 | 1.84E02 | 1.22602 | 9.14E03 | 2.27604 | 7.06E:04 | 0.00£+00 | 2.26E04 | 2.10E02 | 1.90802 | 3.00€01
U23s 3.11E04 | 9.94E08 | 1.42E04 | 347604 | 2.20604 | 172604 | 426608 | 1.38E05 | 4.32600 | 4.23608 | 4.14604 | 3.63504 | 6.73£01
U236 2.76E-03 | 0.00E+00 | 1.27E-03 | 3.11E-03 | 2.05603 | 1.64E03 | J.83E08 1.18604 | 0.00E+00 | 3.80E-06 | 4.20E-08 | 3.21E-03 | 4.89E-0:
- U238 271604 | 7.72808 | 7.60E-06 1.10E06 | 7.14E08 | 8.70E-08 1.33E07 3A0EQ5 | 3.36E-07 1.32E-07 | 7.09E-07 | 4.21E04 § 6.08E0%
REVISED UNDECAYED CURIES FOR STORED WASTE AT THE SAVANNAH RIVER SITE (OFF-SITE WASTE ONLY)
. = T —— S — — e
1970 1971 1972 1973 1974 1575 1976 1977 1978 1979 1980 1581 1982
Am241 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+0Q0 | 0.00E+00 | 0.00E+00 | O.00E+00 | 0.00E+00 | D.OOE+00 | 0.00E+O: .
Np237 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0,00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+ O
Pu238 0.00E+00 | 2.08E+05 | 3.49E+04 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+0
Pu239 | 0.00E+00 | 1.27E+02 | 2.12E+01 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+0x
Pu240 0.00E+00 | 6.64E+01 | 1.11E+01 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0,00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+O
Pu241 0.00E+00 | 4.60E+03 | 7.64E+02 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+0
U234 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 { 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+0O
U235 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00C | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+0O
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To:

Subject:

Department of Energy

Carisbad Area Office
P. O. Box 3080
Carlsbad, New Mexico 88221

June 12, 1996

Dr. Les E. Shephard, Director, SNL
Preliminary Activities for Selected Radionuclides for CH-TRU Waste Streams

The following information from the Transuranic (TRU) Waste Baseline Inventory Report
(TWBIR) team was requested-during a meeting with SNL representatives on April 23, 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 Report (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 derjved from
TWBIR Rev. 2 on the basis of the methodology and assumptions discussed later in this
memorandum.

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:

For each CH-TRU waste stream, the stored and projected ﬁnal waste form
volumes as well as activities in curies per cubic meter (Ci/m®) 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 reported by the site were excluded.

CAO:NTP:RLB 96-1199
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Dr. Les E. Shephard, SNL =% = June 12, 1996

The Ci/m’ 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 total undecayed activity for each
radionuclide at each site.

. Comparison with IDB Values and Normalization - 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 normalization factor
(NF) was developed for each radionuclide at each site as follows:

NF = ___ Total curies reported by the site in the IDB
Tptal curies estimated from TWBIR Rev. 2 waste stream data

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 normalized undecayed stored curies on a
waste stream basis.

L Estimation of Pecayed Activities - 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 ORIGEN?2 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.

Methodology for Scale-up of Waste Stream Decaved Activity to WIPP Repository 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 m®. 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:NTP:RLB 96-1199
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radionuclide, a scale-up factor for activity was calculated as follows:

SF,=  Total WIPP Activity fro memo - Total Estimated Activity for Stored Volume (all waste stream
Total Estimated Activity for Projected Volume (for all waste streams)

These SF,’s are shown in Table 3. 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 Scale-up of Waste Stream Volumes to WIPP Repository Volume

The summation of the total stored and projected volumes for all CH-TRU waste streams is less
than the WIPP disposal capacity for CH-TRU waste (i.e., 168,500 m*®). However, since the
WIPP PA modeling is based on the effect of a full repository (i.e., 168,500 m* 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 PA 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,

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. S

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

éon Qatkins

Manager
National TRU Program

Enclosures

CAO:NTP:RLB 96-1199
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Dr. Les E. Shephard, SNL -4- June 12, 1996

cc w/enclosures:

M. McFadden, CAO

R. Bisping, CAO

S. Chakraborti, CTAC
/P. Drez, DEA

J. Harvill, CTAC

R. Anderson, SNL

L. Sanchez, SNL

M. Chu, SNL

M. Marietta, SNL
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TABLE - 1
SCALED VOLUME AND ACTIVITIES FOR SELECTED RADIONUCLIDES FOR EACH WASTE STREAM

; Waste Scaled SCALED TOTAL CURIES OF EACH RADIONUCLIDE FOR EACH WASTE STREAM

‘ SITE _ |Stream 1D# Volume (m3) JScaled Am-241  [Scaled Cm-244  JScaled Pu-238  IScaled Pu-239  [Scaled Pu-240  |Scaled Pu-241  [Scaled U.23¢
IN IN-W139.627 12.27 2.84E+01 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
IN IN-W146.699 2.29 8.24E-01 4.91E+02 7.98E-01 6.40E-01 0.00E+00 0.00E+00 0.00E+00
’ IN IN-W157.144 49.92 8.51E+00 0.00E+00 1.52E+00 4.22E+01 9.31E+00 1.74E+02 0.00E+00
IN IN-W157.906 163.70 2,79E+01 0.00E+00 $.00E+00 1.38E+02 3.05E+01 5.69E+02 0.00E+00
IN IN-W157.907 9.36 3,19E+00 0.00E+00 $.71E-01 1.58E+01 3.49E+00 6.51E+01 0.00E+00
IN IN-W159.1072 0.68 0.00E+00 0.00E+00 5.05E+02 3.67E+00 0.00E+00 0.00E+00 0.00E+00
IN IN-W159.119 0.21 0.00E+00 0.00E+00 5.15E+01 3.74E-01 0.00E+00 0.00E+00 0.00E+00
N IN-W159.120 0.42 0.00E+00 0.00E+00 6.17E+02 4.49E+400 0.00E+00 0.00E+00 0.00E+00
IN IN-W161.231 97.55 $.22E+00 0.00E+00 1.31E+01 3.63E+02 8.02E+01 1.49E+03 0.00E+00
IN IN-W161.806 15.79 8.44E-01 0.00E+00 2.12E+00 5.88E+01 1.30E+01 2.42E+02 0.00E+00
, IN IN-W163.1007 0.68 0.00E+00 0.00E+00 S.11E-01 1.42E+01 3.13E+00 $.83E+01 0.00E+00
j IN IN-W163.234 0.42 0.00E+00 0.00E+00 6.25E-01 1.73E+01 3.82E+00 7.13E+01 0.00E+00
g IN IN-W164.1060 1.66 0.00E+00 0.00E+00 - 238E-02 6.60E-01 1.46E-01 2.72E+00 0,00E+00
A IN IN-W164.153 0.89 0.00E+00 0.00E+00 1.27E-02 3.52E-01 7.78E-02 1.45E+00 0.00E+00
' IN IN-W166.151 16.00 4.80E-01 0.00E+00 2.08E+00 5.78E+01 1.27E+01 2,38E+02 0.00E+00
IN IN-W166.928 56.78 1.70E+00 0.00E+00 7.40E+00 2.05E+02 4,53E+01 8.44E+02 0.00E+00
IN IN-W167.149 36.68 1.72E+00 0.00E+00 1.05E+00 2.90E+01 6.41E+00 1.19E+02 0.00E+00
IN IN-W167.926 131.46 6.16E+00 0.00E+00 3.7SE+00 1.04E+02 2.30E+01 4.28E+02 0.00E+00
@ IN IN-W169.191 4267.12 1.79E+03 0.00E+00 8.48E+01 2.35E+03 S.19E+02 9.67E+03 0.00E+00
ARSTON B IN IN-W169.192 14.56 6.12E+02 0.00E+00 2.89E+01 8.02E+02 1.77E+02 3.30E+03 0.00E+00
o o G IN IN-W169.985 41.79 1.76E+01 0.00E+00 8.31E-01 2.30E+01 5.08E+00 9.47E+01 0.00E+00
- } IN IN-W170.189 0.68 3.88E+00] - 0.00E+00 0.00E+00 1.29E+01 0.00E+00 0.00E+00 0.00E+00
i ' IN IN-W170.938 0.42 2.37E+00 0.00E+00 0.00E+00 7.91E+00 0.00E+00 0.00E+00 0.00E+00
IN IN-W171.184 3.54 1,57E+00 0.00E+00 0.00E+00 1.67E+01 0.00E+00 1.16E+02 0.00E+00
IN IN-W171.801 0.68 3.01E-01 0.00E+00 0.00E+00 3.21E+00 0.00E+00 2.23E+01 0.00E+00
IN IN-W174.1082 30.37 0.00E+00 0.00E-+00 4,35E+02 2.84E-01 5.50E-01 0.00E+00 0.00E+00
. IN IN-W174.154 134.32 0.00E+00 0.00E+00 " 1.92E+03 1.26E+00 2.43E+00 0.00E+00 0.00E+00
IN IN-W177.1083 141.02 0.00E+00 0.00E+00 2.32E+03 6.71E-01 4.00E-03 1,88E-01 0.00E+00
IN IN-W177.156 39.23 0.00E+00 0.00E+00 6.44E+02 1.87E-01 1.11E-03 $5.22E-02 0.00E+00
IN IN-W179.1084 4.58 0.00E+00 0.00E+00 2.99E+01 5.05E-04 2.57E-04 1.64E-02 0.00E+00
IN IN-W179.158 1.51 0.00E+00 0.00E+00 9,88E+00 1.67E-04 8.48E-05 5.41E-03 0.00E+00
IN IN-W181.162 9.57 0.00E+00 0.00E+00 1,08E-01 2.99E+00 6.61E-01 1.23E+01 0.00E+00
2 ° IN IN-W186.187 2695.26 2.00E+02 0.00E+00 5.50E+01 1.53E+03 3.37E402 6.27E+03 0.00E+00
e € IN IN-W187.1094 0.68 0.00E+00 0.00E+00 6.84E-02 1.89E+00 4.18E-01 7.79E+00 0.00E+00
oy b IN IN-W187.121 0.21 0.00E+00 0.00E+00 4,18E-02 1.16E+00 2.56E-01 4.77E+00 0.00E+00
‘ IN IN-W188.1093 1.04 0.00E+00 0.00E+00 4.26E-02 1.18E+00 2.60E-01 4.35E+00 0.00E+00
’ IN IN-W188.160 0.68 0.00E+00 0.00E+00 2.78E-02 7.72E-01 1,70E-01 3.17E+00 0.60E+00
IN IN-W189.1048 499 - 0.00E+00 0.00E+00 1.36E-01 3.77E+00 8.33E-01 1.55E+01 0.00E+00
IN IN-W189.131 1,72 0.00E+00 0.00E+00 4.69E-02 1.30E+00 2.87E-01 $.3SE+00 0.00E+00
IN IN-W197.196 2.29 2.09E+02 0.00E+00 3.19E+00 1.44E+02 - 3.18E+01 $.92E+02 0.00E+00
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Waste Scaled SCALED TOTAL CURIES OF EACH RADIONUCLIDE FOR EACH WASTE STREAM

Stream ID# Volume (m3) |Scaled Am-241 _ JScaled Cm-244  |Scaled Pu-238 _ |Scaled Pu-239  JScaled Pu-240  [Scaled Pu-241 JScaled U-234
IN-W197.802 510.22 4.67E+02 0.00E+00 1.16E+01 3.21E+02 7.08E+01 1.32E+03 0.00E+00
IN-W197.803 45.23 4.14E+401 0.00E+00 1.03E+00 2.85E+01 6.28E+00 1.17E+02 0.00E+00
IN-W198.202 119.60 2.16E+02 0.00E+00 3.83E+00 9,78E+01 2.16E401 4,02E+02 0.00E+00
IN-W198.203 0.21 3.75E+01 0.00E+0D 6.14E-01 1.70E+01 3.75E+00 7.00E+01 0.00E+00
IN-W198.804 3282 $.92E+01 0.00E+00 9.69E-01 2.68E+01 5.93E+00 1.10E+02 0,00E+00
IN-W199.1039 0.89 0.00E+00 0.00E+00 1.10E-01 3.04E+00 6.70E-01 1.25E+01 0.00E+00
IN-W199.209 021 0.00E+00 0.00E+00 2.57E+00 7.11E+01 1.57E+01 2.92E+02 0.00E+00
IN-W202.1092 0.39 0.00E+00 0.00E+00 7.20E-03 2.00E-01 4.40E-02 8.21E-01 0.00E+00
IN-W202.224 109.62 0.00E+00 0.00E+00 8.88E-01 2.46E+01 $.43E+00 1.01E+02 0.00E+00
IN-W203.1081 0.68 1.28E-01 0.00E+00 $.78E-01 1.38E-02 6.54E-03 1.69E-03 0.00E+00
IN-W203.210 73.22 1.37E+01 0.00E+00 6.22E+01 1.48E+00 7.04E-01 1.82E-01 0.00E+00
IN-W203.211 333 1.25E+00 0.00E+00 $.66E+00 1.35E-01 6.40E-02 1.65E-02 0.00E+00
IN-W203.212 021 1.30E-02 0.00E+00 $.89E-02 1.41E-03 6.67E-04 1.72E-04 0.00E+00
IN-W204.215 0.89 7.56E+00 0.00E+00 7.68E+00 1.22E-02 4.01E-03 1.80E-01 0.00E+00
IN-W204.216 1.66 1.42E401 0.00E+00 1.44E+01 2.29E02 7.52E-03 3.36E-01 0.00E+00
IN-W204.217 0.21 $.90E-01 0.00E+00 $.99E-01 9.5SE-04 3.13E-04 1.40E-02 0.00E+00
IN-W205.1086 0.83 0.00E+00 0.00E+00 1.49E-03 4.12E-02 9,09E-03 1.69E-01 0.00E+00
IN-W205.1087 0.21 0.00E+00 0.00E+00 3.72E-02 1.03E+00 2.27E01 4.24E+00 0.00E+00
IN-W205.220 0.68 0.00E+00 0.00E+00 1.22E-03 3.37E-02 7.43E-03 1.39E-01 0.00E+00
IN-W206.935 10.89 4.82E-01 0.00E+00 $.41E-01 1.S0E+01 3.31E+00 '6.17E+01 0.00E+00
IN-W206.936 2246 1.66E+01 0.00E+00 1.86E+01 $.15E+02 1.14E+02 2.12E+03 0.00E+00
IN-W207.238 021 0.00E+00 0.00E+00 1.65E+00 4,56E+01 1.01E+01 1.88E+02 0.00E+00
IN-W207.980 0.89 0.00E+00 0.00E+00 422E01 1.17E+01 2.58E+00 4.8iE+01 0.00E+00
IN-W207.981 0.42 0.00E+00 0.00E+00 1.97E-01 3.47E+00 1.21E+00 2.25E+01 0.00E+00
IN-W208.242 1.46 2.13E401 0.00E+00 231E+00 6.41E+01 1.42E+0) 2.64E+02 0.00E+00
IN-W208.988 234 2.06E+00 0.00E+00 2.24E-01 6.20E+00 1.37E+00 2.55E+01 0.00E+00
IN-W209.244 3.12 6.70E-01| 0.00E+00 1.10E+01 3.06E+02 6.76E+01 1.26E+03 0.00E+00
IN-W209.994 10.27 1.32E-01 0.00E+00 2.18E+00 6.04E+01 1.33E+01 2.49E+02 0.00E+00
IN-W210.1001 1.10 0.00E+00 0.00E+00 8.83E-02 2.45E+00 $.40E-01 1.01E+01 0.00E+00
IN-W210.247 0.21 0.00E+00 0.00E+00 2.79E-01 7.74E+00 1.71E400 3.18E+01 0.00E+00
IN-W211.1009 98.47 8.53E+01 0.00E+00 3.64E+01 1.01E+03 2.23E+02 4.15E+03 0.00E+00
IN-W211.249 22.46 3.24E+02 0.00E+00 1.38E+02 3.R3E+03 8.46E+02 1.58E+04 0.00E+00
IN-W212.1058 3.44 1.03E-01 0.00E+00 4.75E-02 1.32E+00 2.90E-01 5.41E400 0.00E+00
IN-W212.251 150.59 7.50E+01 0.00E+00 3.47E+01 9.60E+02 2.12E+02 3.95E+03 0.00E+00
IN-W213.1069 193 0.00E+00 0.00E+00 1.01E+03 5.96E+00 0.00E+00 0.00E+00 0.00E+00
IN-W213.252 042 0.00E+00 0.00E+00 3.62E+03 2.14E+01 0.00E+00 0.00E+00 0.00E400
IN-W213.253 0.21 0.00E+00 0.00E+00 3.62E+0] 2.14E-01 “0.00E+00 0.00E+00 0.00E+00
IN-W214.1075 0.62 0.00E+00 0.00E+00 4.51E+02 3.93E+00 0.00E+00 0.00E+00 0.00E+00
IN-W214.755 0.68 0.00E+00 0.00E400 492E+02 4.20E+00 0.00E+00 0.00E+00 0.00E+00
IN-W214.756 0.21 0.00E100 0.00E100 S.01E101 4.36E-01 0.00F100 0.00E100 0.00£400

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

Waste Scaled SCALED TOTAL CURIES OF EACH RADIONUCLIDE FOR EACH WASTE STREAM

SITE __ |Stream ID# Volume (m3) |Scaled Am-241 _ |Scaled Cm-24 _ |Scaled Pu-238 __ |Scaled Pu-239 _ [Scaled Pu-240 _ |Scaled Pu-241  [Scaled U.237

IN IN-W216.875 1478.88 4.26E+04 0.00E+00 5.67E+01 1.57E+03 3.47E+02 6.46E+03 0.00E+00
IN IN-W216.98 $55.65 1.60E+04 0.00E+00 2.13E+01 5.90E+02 1.30E+02 2.43E+03 0.00E+00
IN IN-W216.99 255.01 1.47E+04 0.00E+00 1.95E+01 $.42E+02 1.20E+02 2.23E+03 0.00E+00
IN IN-W218.109 183.87 3.17E+02 0.00E+00 1.91E+00 5.30E+01 1.17E+01 2.18E+02 0.00E+00
IN IN-W218.909 101.91 8.77E+01 0.00E+00 5.30E-01 1.47E+01 3.24E+00 6.04E+01 0.00E+00
IN IN-W220.114 122.80 8.39E+02 0.00E+00 2.49E+00 7.42E+01 1.59E+01 2.84E+02 0.00E+00
IN IN-W220.925 443.04 3.03E+03 0.00E+00 8.98E+00 2.68E+02 5.74E+01 1.03E+03 0.00E+00
IN IN-W221.113 11.65 0.00E+00 0.00E+00 6.71E-01 1.86E+01 4,10E+00 7.65E+01 0.00E+00
N IN-W221.927 3.65 0.00E+00 0.00E+00 2.10E-01 $.82E+00 1.29E+00 2.40E+01 0.00E+00
IN IN-W222.116 24.75 3.71E-01 0.00E+00 7.19E+00 1.99E+02 4.40E+01 8.20E+02 0.00E+00
IN IN-W222.117 39.10 1.17E+00 0.00E+00 2.27E401 _6.30E+02 1.39E+02 2.59E+03 0.00E+00
IN IN-W222.965 10.61 1.59E-01 0.00E+00 3.08E+00 8.54E+01 1.89E+01 3.52E+02 0.00E+00
IN IN-W225.127 21.63 9.85E-02 0.00E+00 1.80E-08 4.98E+00 1.10E+00 2.0SE+01 0.00E+00
IN IN-W225.800 1.10 4.99E-03 0.00E+00 9.11E-03 2.53E-01 5.57E-02 1,04E+00 0.00E+00
IN IN-W228.101 28733 1.18E+02 0.00E+00 8.74E-01 2.42E+01 5.35E+00 9.96E+01 0.00E+00
IN IN-W228.102 198.85 1.63E+02 0.00E+00 1.21E+00 3.35E+01 7.40E+00 1.38E+02 0.00E+00
IN IN-W228.103 31.82 4.36E+00 0.00E+00 3.23E-02 8.94E-01 1.97E-01 3.68E+00 0.00E+00
IN IN-W228.883 608.82 2.50E+02 0.00E+00 1.85E+00 S.13E+01 1.13E+01 2.11E+02 0.00E+00
IN IN-W230.229 427 2.41E-02 0.00E+00 1.19E+00 3.31E+01 7.31E+00 1.36E+02 0.00E+00
IN IN-W230.940 14.77 8.32E-02 0.00E+00 4.13E+00 1.14E+02 2.53E+01 4,71E+02 0.00E+00
IN IN-W240.272 167.65 6.48E+01 0.00E+00 1.32E+01 3.67E+02 8.10E+01 1.51E+03 0.00E+00
IN IN-W240.931 1.93 7.46E-01 0.00E+00 1.52E-01 4.22E+00 9.32E-01 1.74E+01 0.00E+00
IN IN-W243.274 174.30 2.95E+01 0.00E+00 1.24E+01 3.43E+02 7.58E+01 LAIE+03 0.00E+00
IN IN-W243.275 7.28 4.93E+00 0.00E+00 2.07E+00 5.73E+01 1.27E+01 2.36E+02 0.00E+00
IN IN-W243.808 46.06 7.79E+00 0.00E+00 3.27E+00 9,07E+01 2.00E+01 3.73E+02 0.00E+00
IN IN-W245.1034 0.21 $.63E-03 0.00E+00 5.94E-02 1.6SE+00 3.63E-01 6.77E+00 0.00E+00
IN IN-W245.301 37.51 $.08E-01 0.00E+00 $.36E+00 1.48E+02 3.28E+01 6.11E+02 0.00E+00
IN IN-W245.302 133.74 1.81E+00 0.00E+00 1.91E+01 $.29E+02 1.17E+02 2.18E+03 0.00E+00
IN IN-W247.1038 0.21 2.39E-03 0.00E+00 2.86E-02 7.94E-01 1.75E-01 3.26E+00 0.00E+00
] IN-W247.523 173.68 9.96E-01 0.00E+00 1.20E+01 3.31E+02 7.31E+01 1.36E+03 0.00E+00
IN IN-W247.810 27.51 1.58E-01 0.00E+00 1.89E+00 $.25E+01 1.16E+01 2.16E+02 0.00E+00
IN IN-W249.1071 2.29 0.00E+00 0.00E+00 1.28E+03 9,02E+00 0.00E+00 0,00E+00 0.00E+00
IN IN-W249.527 1.10 0.00E+00 0.00E+00 6.1SE+02 4.32E+00 0.00E+00 0.00E+00 0.00E+00
N IN-W249.528 0.21 0,00E+00 0.00E+00 3.89E+01 2.73E-01 0.00E+00 0.00E+00 0.00E+00
IN IN-W250,259 14.07 1.25E-02 0.00E+00 3.09E+00 8.58E+01 1.89E+01 3.53E+02 0.00E+00
IN IN-W250.941 50.96 4,54E-02 0.00E+00 1.12E+01 3.11E402 6.86E401 1.28E+03 0.00E+00
IN IN-W252.1000 0.21 $.95E+00 0.00E+00 5.01E+00 1.39E+02 3.07E+01 $.72E+02 0.00E+00
IN IN-W252.283 117.73 3.37E+04 0.00E+00 2.84E+01 7.86E402 1.74E+02 3.24E+03 0.00E+00
IN IN-W252.811 32.82 9.39E+00 0.00E+00 7.91E+00 2.19E+02 4.84E+01 9.02E+02 0.00E+00
IN IN-W254.1044 021 0.00E+00 0.00E+00 3.00E+00 8.31E401 1.83E+01 3.42E402 0.00E+400
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SCALED VOLUME AND ACTIVITIES FOR SELECTED RADIONUCLIDES FOR EACH WASTE STREAM

Waste Scaled SCALED TOTAL CURIES OF EACH RADIONUCLIDE FOR EACH WASTE STREAM

SITE Stream ID# Volume (m3) [Scaled Am-241 Scaled Cm-244 Scaled Pu-238 Scaled Pu-239 Scaled Pu-240 Scaled Pu-241 Scaled U-234

IN IN-W254.289 234 0.00E+00 0.00E+00 3.38E-01 9.36E+00 2.07E+00 3.85E+01 0.00E+00
N IN-W254.290 728 0.00E+00 0.00E+00 1.05E+00 291E401 6.42E+00 1.20E+02 0.00E+00
IN IN-W256.1062 20.59 1.22E+00 0.00E+00 1.91E+03 1.33E+01 2.78E+01 0.00E-+00 0.00E+00
IN IN-W256.2935 5.99 3.56E-01 0.00E+00 5.55E+02 3.87E+00 8.08E+00 0.00E-+00 0.00E+00
IN IN-W257.558 0.21 0.00E+00 0.00E+00 1.14E-02 3.16E-01 6.97E-02 1.30E+00 0.00E+00
IN IN-W257.947 0.68 0.00E+00 0.00E+00 1.86E-02 5.17E-01 1.14E-0} 2.13E+00 0.00E+00
IN IN-W259.552 10.06 0.00E+00 0.00E+00 0.00E+00 2.27E+00 2.44E-01 0.00E+00 0.00E+00
IN IN-W259.920 2.50 0.00E+00 0.00E+00 0.00E+00 3.75E+00 4.04E-01 0.00E+00 0.00E+00
IN IN-W263.520 1435 0.00E+00 0.00E+00 1.98E+01 8.99E-01 1.39E-03 8.89E-02 0.00E+00
IN IN-W265.516 7.92 8.49E-02 0.00E+00 2.70E-01 7.49E+00 1.65E+00 3.08E+01 0.00E+00
IN IN-W265.517 0.62 6.69E-01 0.00E+00 2.13E+00 3.90E+01 1.30E+01 2.43E+02 0.00E+00
IN IN-W267.1005 1.10 0.00E+00 0.00E+00| 1.57E+00 4.35E+01 9.59E+00 1.79E+02 0.00E+00
IN IN-W267.514 1.25 0.00E+00 0.00E+00 3.57E+00 9.89E+01 2.18E+401 4.07E+02 0.00E+00
IN IN-W269.510 5.99 3.80E+01 0.00E+00 3.77E+01 3.24E+02 3.26E+01 8.38E-01 0.00E+00
IN IN-W269.535 20.80 1.32E+02 0.00E+00 1.31E+02 1.12E+03 L13E+02 2.91E+00 0.00E+00
IN IN-W271.532 0.89 0.00E+00 0.00E+00 0.00E+00 1.33E401 2.99E+01 0.00E+00 0.00E+00
IN IN-W271.533 021 0.00E+00 0.00E+00 0.00E+00 1.04E+00 2.33E+00 0.00E+00 0.00E+00
IN IN-W272.504 0.89 0.00E+00 0.00E+00 7.06E-01 1.96E+01 4.32E+00 8.04E+01 0.00E+00
IN IN-W272.974 1.66 0.00E+00 0.00E+00 1.32E+00 3.66E+01 8.08E+00 1.51E+02 0.00E+00
IN IN-W275.502 1.72 1.03E-01 0.00E+00 2.68E-01 7.44E+00 1.64E+00 '3.06E+01 0.00E+00
IN IN-W275.967 5.20 3.13E-01 0.00E+00 8.11E-01 2.25E+01 4.96E+00 9.25E+01 0.00E+00
IN IN-W276.500 86.75 1.39E+01 0.00E+00 1.11E+01 3.07E+02 6.76E+01 1.26E+03 0.00E+00
IN IN-W276.966 313.46 5.04E+01 0.00E+00 4,00E+01 1.11E+03 2,44E402 4,56E+03 0.00E400
IN IN-W278.1090 0.89 0.00E+00 0.00E+00 5.70E-03 1.58E-01 3.49E-02 6.50E-01 0.00E+00
IN IN-W278.495 4.16 0.00E+00 0.00E+00 8.90E-02 2.47E+00 3.44E-01 1.01E+01 0.00E+00
IN IN-W280,1066 28.50 2.91E-01 0.00E+00 1.81E+04 1.19E+02 2.04E-01 1.30E+01 0.00E+00
IN IN-W280.448 8.34 8.52E-02 0.00E+00 5.30E+03 3.47E+01 5.98E-02 3.82E+00 0.00E+00
IN IN-W280.449 0.21 7.08E-04 0.00E+00 4.41E+01 2.88E-01 4.97E-04 3.17E-02 0.00E+00
IN IN-W281.487 317.82 0.00E+00 0.00E+00 4.58E+03 2.16E401 1.09E-02 6.99E-01 0.00E+00
IN IN-W281.488 0.62 0.00E+00 0.00E+00 8.98E+02 4.24E+00 2.15E.03 1.37E-01 0.00E+00
IN IN-W283.481 0.21 0.00E+00 0.00E+00 5.63E-02 1.56E+00 3.44E-01 6.42E+00 0.00E+00
IN IN-W283.534 0.68 0.00E+00 0.00E+00 1.84E-01 5.11E+00 1.13E+00 2.10E+01 0.00E+00
IN IN-W283.963 0.21 0.00E+00 0.00E+00 1.88E-01 3.20E+00 1.15E+00 2.14E+01 0.00E+00
IN IN-W285.471 63.02 0.00E+00 0.00E+00 0.00E+00 1.66E+01 0.00E+00 0.00E+00 0.00E+00
IN IN-W285.815 2.34 0.00E+00 0.00E+00 0.00E+00 6.19E-01 0.00E+00 0.00E+00 0.00E+00
IN IN-W287.460 211.95 4.68E-01 0.00E+00 0.00E+00 5.04E+01 5.84E+02 3.80E+01 0.00E+00
N IN-W289.466 25.38 1.31E+01 0.00E+00 0.00E+00 1.38E+02 0.00E+Q0 0.00E+00 0.00E+00
IN IN-W291.454 0.68 3.95E-01 0.00E+00 0.00E+00 1.36E-01 $.93E-01 0.00E+00 0.00E+00
IN IN-W291.435 1.46 8.45E+01 0.00E+00 0.00E+00 2.91E+01 1.27E+02 0.00E+00 0.00E+00
IN IN-W291.456 634.40 3.68E+02 0.00E+00 0.00E+00 1.27E+02 $.53E+02 0.00E+00 0.00E+00
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SCALED VOLUME AND ACTIVITIES FOR SELECTED RADIONUCLIDES FOR EACH WASTE STREAM

Waste Scaled SCALED TOTAL CURIES OF EACH RADIONUCLIDE FOR EACH WASTE STREAM

SITE Stream ID# Volume (m3) 1Scaled Am-241 Scaled Cm-244 Scaled Pu-238 Scaled Pu-239 §Scaled Pu-240 Scaled Pu-241 Scaled U-234
IN IN-W294.1057 0.42 1.16E-01 0.00E+00 1.45E-01 4.03E+00 8.88E-01 1.66E+01 0.00E+00
‘ IN IN-W294.342 406.85 3.40E+01 0.00E+00 4.26E+01 1.18E+03 2.61E+02 4.86E+03 0.00E+00
' IN IN-W294.814 33.50 2.80E+00 0.00E+00 3.51E+00 9.73E+01 2.15E+01 4.00E+02 0.00E+00
IN IN-W296.327 3450.30 9.73E+01 0.00E+00 8.37E+01 2.32E+03 5.12E+02 9.54E+03 0.00E+00
IN IN-W296.329 520.21 4.89E+01 0.00E+00 4.20E+01 1.17E+03 2.57E+02 4.79E+03 0.00E+00
IN IN-W296.813 4799 1.35E+00 0.00E+00 1.16E+00 3.22E+01 TA2E+00 1.33E+H02 0.00E+00
IN IN-W298.317 54.70 7.31E+01 0.00E+00 2.19E+01 6.08E+02 1.34E+02 2.50E+03 0.00E+00
IN IN-W298.812 15.37 2.05E+01 0.00E+00 6.16E+00 1.71E+02 3.77E401 7.03E+02 0.00E+00
IN IN-W298.979 0.42 1.85E+00 0.00E+00 5.56E-01 1.54E+01 3.40E+00 6.34E+01 0.00E+00
IN IN-W300.308 1509.46 2.05E+02 0.00E+00 8.83E+01 2.45E+03 5.40E+02 1.01E+04 0.00E+00
IN IN-W300.930 4.69 6.36E-01 0.00E+00 2,74E-01 7.60E+00 1.68E+00 3.13E+01 0.00E+00
g IN IN-W302.299 2345 2.05E+01 0.00E+00} . 0.00E+00 3.08E+00 0.00E+00 0.00E+00 0.00E+00
; IN IN-W302.913 84.86 7.43E+01 0.00E+00 0.00E+00 1.11E+01 0.00E+00 0.00E+00 0.00E+00
] IN IN-W304.860 8.7 0.00E+00 0.00E+00 4.77E402 2.49E+00 5.13E-01 9.79E-01 0.00E+00
IN IN-W304.861 59.07 0.00E+00 0.060E+00 3.22E+03 1.68E+01 3.46E+00 6.61E+00 0.00E+00
IN IN-W305.1068 3744 0.00E+00 0.00E-+00 3.61E+03 0.00E+00 0.00E+00 0.00E+00 0.00E+00
IN IN-W305.828 10.68 0.00E+00 0.00E+00 1.03E+03 0.00E+00 0.00E+00 0.00E+00 0.00E+00
IN IN-W308.618 503.57 3.17E+03 0.00E+00 1.53E+02 1.13E+03 2.53E+01 4. 72E+02 0.00E+00
IN IN-W308.816 864.91 8.18E+02 0.00E+00 3.95E+01 2.92E+02 6.52E+00 1.21E+02 0.00E+00
% IN IN-W309.609 108.58 1.25E+01 0.00E+00 3.00E+00 8.31E+01 1.83E+01 3.42E402 0.00E+00
T © IN IN-W309.610 san 2.03E+01 0.00E+00 4.87E+00 1.35E+02 2.98E+01 $.55E+02 0.00E+00
@ IN IN-W311.1013 541 6.81E+02 0.00E+00 6.51E+00 1.80E+02 3.98E+01 7.42E+02 0.00E+00
. ’ IN IN-W311.604 1.72 2.17E+02 0.00E+00 2.07E+00 5.74E+01 1.27E+01 2.36E+02 0.00E+00
IN IN-W312.602 1.10 0.00E+00 0.00E+00 1.78E+00 4.92E+01 1.09E+01 2.02E+02 0.00E+00
IN IN-W312.942 2.70 0.00E+00 0.00E+00 4.38E+00 1.21E+02 2.68E+01 4.99E+02 0.00E+00
IN IN-W314.1017 1.04 9.73E-02 0.00E+00 1.46E+00 4.03E+01 8.90E+00 1.66E+02 0.00E+00
IN IN-W314.606 0.68 6.37E-02 0.00E+00 © 9.52E-01 2.64E+01 $.82E+00 1.09E402 0.00E+00
IN IN-W315.601 0.42 2.99E+01 0.00E+00 1.14E-02 3.16E-01 6.97E-02 1.30E+00 0.00E+00
IN IN-W317.1028 0.21 1.26E+00 0.00E+00 1.44E-01 3.99E+00 8.80E-01 1.64E+01 0.00E+00
IN IN-W317.757 39.10 1.19E+02 0.00E+00 1.3SE+01 3.75E+02 8.28E+01 1.54E+03 0.00E+00
IN IN-W317.758 11.51 3.50E+01 0.00E+00 3.98E+00 1.10E+02 2.44E+01 4.54E+02 0.00E+00
'; IN IN-W319.583 0.21 0.00E+00 0.00E+00 1.24E+01 3.43E+02 7.57E+01 1.41E4+03 0.00E+00
IN IN-W319.584 0.68 0.00E+00 0.00E+00 4.05E-01 1.12E+01 2.48E+00 4.62E+01 0.00E+00
IN IN-W321.1023 1.30 0.00E+00 0.00E+00 1.57E400 4.35E+01 9.60E+00 1.79E+02 0.00E+00
IN IN-W321.578 0.21 0.00E+00 0.00E+00 2.50E+01 6.94E+02 1.53E402 2.85E+03 0.00E+00
IN IN-W322.851 0.89 0.00E+00 0.00E+00 0.00E+00 1.20E+01 2.42E+00 0.00E+00 0.00E+00
IN IN-W322.952 1.66 0.00E+00 0.00E+00 0.00E+00 2.24E+01 4.53E+00 0.00E+00 0.00E+00
IN IN-W323.562 0.89 0.00E+00 0.00E+00 1.82E+00 3.28E-01 .0.00E+00 2.61E+00 0.00E+00
IN IN-W325.1076 0.42 0.00E+00 0.00E+00 1.27E+01 0.00E+00 0.00E+00 0.00E+00 0.00E+00
IN IN-W325.679 0.68 0.00E+00 0.00E+00 2,07E+01 0.00E+00 -0.00E+00 0.00E+00 0.00E+00
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Waste Scaled SCALED TOTAL CURIES OF EACII RADIONUCLIDE FOR EACH WASTE STREAM
ISITE Stream ID# Volume (m3) [Scaled Am-241 Scaled Cm-244 Scaled Pu-238 Scaled Pu-239 Scated Pu-240 Scaled Pu-241 Scaled U-234
IN IN-W327.1085 3.54 0.00E+00 0.00E+00 7.43E+01 0.00E+00 0.00E+00 0.00E+00 0.00E+00
IN IN-W327.735 1.30 0.00E+00 0.00E+00 2.74E+01 0.00E+00 0.00E+00 0.00E+00 0.00E+00
IN IN-W329.681 0.89 0.00E+00 0.00E+00 1.02E+02 4.37E-02 0.00E+00 0.00E+00 0.00E+00
IN IN-W329.682 0.21 0.00E+00 0.00E+00 1.60E+02 6.82E-02 0.00E+00 0.00E+00 0.00E+00
IN IN-W330.677 6.03 0.00E+00 0.00E+00 3.67E+02 2.88E-03 1.46E-03 9.35E-02 0.00E+00
IN IN-W330.678 1.93 0.00E+00 0.00E+00 1.17E+02 9.21E-04 4.68E-04 2.99E-02 0.00E+00
IN IN-W332.661 0.68 0.00E+00 0.00E+00 6.89E+00 4.88E-02 0.00E+00 0.00E+00 0.00E+00
IN IN-W332.962 0.83 0.00E+00 0.00E+00 8.42E+00 5.97E-02 0.00E+00 0.00E+00 0.00E+00
IN IN-W334.675 1.51 0.00E+00 0.00E+00 0.00E+00 1.30E+00 0.00E+00 0.00E+00 0.00E+00
IN IN-W334.961 4.58 0.00E+00 0.00E+00 0.00E+00 3.93E+00 0.00E+00 0.00E+00 0.00E+00
IN IN-W336.660 4.16 0.00E+00 0.00E+00 0.00E+00 5.68E-01 0.00E+00 0.00E+00 0.00E+00
IN IN-W336.820 0.68 0.00E+00 0.00E+00 0.00E+00 9.29E-02 0.00E+00 0.00E+00 0.00E+00
IN IN-W338.657 0.89 0.00E+00 0.00E+00 0.00E+00 3.83E-01 0.00E+00 0.00E+00 0.00E+00
IN IN-W338.956 1.04 0.00E+00 0.00E+00 0.00E+00 4.48E-01 0.00E+00 0.00E+00 0.00E+00
IN IN-W339.655 2.14 0.00E+00 0.00E+00 0.00E+00 2.17E+01 8.60E-02 0.00E+00 0.00E+00
IN IN-W339.955 7.07 0.00E+00 0.00E+00 0.00E+00 7.19E+01 2.85E-01 0.00E+00 0.00E+00
N IN-W341.671 0.21 0.00E+00 0.00E+00 0.00E+00 1.80E+00 0.00E+00 0.00E+00 0.00E+00
IN IN-W341.954 0.68 0.00E+00 0.00E+00 0.00E+00 5.89E+00 0.00E+00 0.00E+00 0.00E+00
IN IN-W342.652 0.68 5.65E+00 0.00E+00 0.00E+00 4.05E-02 0.00E+00 0.00E+00 0.00E+00
IN IN-W342,953 0.42 3.45E+00 0.00E+00 0.00E+00 2.48E-02 0.00E+00 0.060E+00 0.00E+00
IN IN-W345.669 14.35 9.51E+01 0.00E+00 2.25E+01 1.79E+01 1.10E+01 0.00E+00 0.00E+00
IN IN-W345.819 0.89 5.89E+00 0.00E+00 1.39E+00 L.11E+00 6.84E-01 0.00E+00 0.00E+00
IN IN-W347.646 S$1.79 2.06E+00 0.00E+00 0.00E+00 5.84E+01 1.04E+02 0.00E+00 0.00E+00
IN IN-W347.818 3.44 1.37E-01 0.00E+00 0.00E+00 3.88E+00 6.91E+00 0.00E+00 0.00E+00
IN IN-W348.1012 234 3.28E-02 0.00E+00 319E+00 8.84E+01 1.93E+01 3.64E+02 0.00E+00
IN IN-W348.846 4.16 1.16E-01 0.00E+00 1.13E+01 3.14E+02 6.92E+01 1.29E+03 0.00E+00
IN IN-W350.650 0.68 0.00E+00 0.00E+00 " 0.00E+00 3.60E+01 1.07E+02 0.00E+00 0.00E+00
IN IN-W350.923 0.21 0.00E+00 0.00E+00 0.00E+00 1.10E+01 3.27E+01 0.00E+00 0.00E+00
IN IN-W351.648 0.89 0.00E+00 0.00E+00| 0.00E+Q0 1.43E+00 4,79E+00 0.00E+00 0.00E+00
IN IN-W351.922 1.23 0.00E+00 0.00E+00 0.00E+00 2.01E+00 6.72E+00 0.00E+00 0.00E+00
IN IN-W353.859 0.68 0.00E+00 0.00E+00 0.00E+00 7.53E-02 0.00E+00 0.00E+00 0.00E+00
IN IN-W353.917 0.21 0.00E+00 0.00E+00 0.00E+00 2.30E-02 0.00E+00 0.00E+00 0.00E+00
IN IN-W354.1016 0.21 0.00E+00 0.00E+00 3.99E-02 LI1IE+00 2.44E-01 4.55E400 0.00E+00
IN IN-W354.858 0.68 0.00E+00 0.00E+00 1.31E-01 3.62E+00 7.98E-01 1.49E+01 0.00E+00
IN IN-W355,1015 1.04 0.00E+00 0.00E+00 1.01E+00 2.79E+01 6.16E+00 1.15E+02 0.00E+00
IN IN-W355.857 0.89 0.00E+00 0.00E+00 8.60E-01 2.38E+01 5.26E+00 9.81E+01 0.00E+00
IN IN-W356.1014 3.74 6.31E+01 0.00E+00 3.62E-01 1.00E+01 2.22E+00 4.13E+01 0.00E+00
IN IN-W356.856 1.30 2.20E+01 0.00E+00 1.26E-01 3.50E+00 7.72E-01 1.44E+01 0.00E+00
IN IN-W357.1022 0.68 0.00E+00 0.00E+00 9.89E-03 2.74E-01 6.05E-02 1.13E+00 0.00E+00
IN IN-W357.850 0.21 0.00E+00 0.00E+00 6.05E-03 1.68E-01 3.70E-02 6.89E-01 0.00E+00
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IN IN-W358.854 0.89 0.00E+00 0.00E+00 5.56E+02 2.47E+00 4.62E+00 0.00E+00 0.00E+00
IN IN-W358.855 333 0.00E+00 0.00E+00 2.08E+03 9.26E+00 1.73E+01 0.00E+00 0.00E+00
IN IN-W358.948 0.21 0.00E+00 0.00E+00 4.34E+02 1.93E+00 3.61E+00 0.00E+00 0.00E+00
IN IN-W359.853 0.83 0.00E+00 0.00E+00 1.10E+02 0.00E+00 0.00E+00 0.00E+00 0.00E+00
IN IN-W361.1021 1.51 1.10E-02 0.00E+00 7.65E-01 2.12E+01 4.68E+00 8.73E+01 0.00E+00
IN IN-W361.849 2.08 3.04E-02 0.00E+00 2.10E+00 $.83E+01 1.29E+01 2.40E+02 _0.00E+00
IN IN-W362.1020 537 0.00E+00 0.00E+00 8.63E+00 2.39E+02 5.28E+01 9.84E+02 0.00E+00
IN IN-W362.848 8.74 0.00E+00 0.00E+00 2.81E+01 7.78E+02 1.72E+02 3.20E+03 0.00E+00
IN IN-W363.1019 0.89 0.00E+00 0.00E+00 5.76E-01 1.60E+01 3.52E+00 6.57E+01 0.00E+00
IN IN-W363.847 1.04 0.00E+00 0.00E+00 1.35E+00 3.74E+01 8.25E+00 1.54E+02 0.00E+00
IN IN-W364.1011 0.89 0.00E+00 0.00E+00 1.43E+00 3.96E+01 8.74E+00 1.63E+02 0.00E+00
IN IN-W364.844 - 0.62 0.00E+00 0.00E+00 2.01E+00 5.56E+01 1.23E+01 2.29E+02 0.00E+00
IN IN-W365.1010 1.30 9,68E+01 0.00E+00 $.77E-01 1.60E+01 3.53E+00 6.58E+01 0.00E+00
IN IN-W365.842 1.04 2.57E+02 0.00E+00 1.53E+00 4.25E+01 9.38E+00 1.75E+02 0.00E+00
IN IN-W366.1004 2.08 3.52E-01 0.00E+00 S.01E-01 1.39E+01 3.06E+00 $.71E+01 0.00E+00
IN IN-W366.841 1.10 1.86E-01 0.00E+00 2.64E-01 7.31E+00 1.61E+00 3.01E+01 0.00E+00
IN. IN-W367.840 0.21 0.00E+00 0.00E+00 1.03E+01 2.85E+02 6.29E+01 1.17E+03 0.00E+00
IN IN-W367.973 4.69 0.00E+00 0.00E+00 2.32E+00 6.42E+01 1.42E+01 2.64E+02 0.00E+00
IN IN-W368.839 021 0.00E+00 0.00E+00 2.64E+00 7.31E+01 1.61E+01 3.01E+02 0.00E+00
IN IN-W368.971 1.10 0.00E+00 0.00E+00 1.39E-01 3.8SE+00 8.50E-01 1.58E+01 0.00E+00
IN IN-W369.837 3.23 $.43E-01 0.00E+00 7.35E-01 2.04E+01 4.49E+00 8.38E+01 0.00E+00
IN IN-W369.970 9.98 1.68E+00 0.00E+00 2.27E+00 6.29E+01 1.39E+01 2.59E+02 0.00E+00
IN IN-W370.836 15.16 0.00E+00 0.00E+00 4.22E+00 1.17E+02 2.58E+01 4.81E+02 0.00E+00
IN IN-W370.929 $3.46 0.00E+00 0.00E+00 1.49E+01 4.12E+02 9,10E+01 1.70E+03 0.00E+00
IN IN-W371.1018 0.21 1.16E+02 0.00E+00 3.23E-01 8.95E+00 1.98E+00 3.68E+01 0.00E+00
IN IN-W371.831 0.68 3.79E+02 0.00E+00 1.06E+00 2.93E+01 6.46E+00 1.20E+02 0.00E+00
IN IN-W373.1003 0.68 0.00E+00 0.00E+00 - 1,24E+00 3.43E+01 7.56E+00 1.41E+02 0.00E+00
IN IN-W373.830 0.21 0.00E+00 0.00E+00 7.56E-01 2.10E+01 4.63E+00 8.62E+01 0.00E+00
IN IN-W374.1091 2.08 0.00E+00 0.00E+00 $.32E-01 1.47E+01 3.25E+00 6.07E+01 0.00E+00
IN IN-W374.829 234 0.00E+00 0.00E+00 1.50E-01 4.15E+00 9.17E-01 1.71E+01 0.00E+00
IN IN-W375.1096 4.48 0.00E+00 0.00E+00 3.38E-02 9.38E-01 2.07E-01 3.86E+00 0.00E+00
IN IN-W375.827 7.90 0.00E+00 0.00E+00 1.19E-01 3.31E+00 7.30E-01 1.36E+01 0.00E+00
LA LA-M002 6706.45 7.02E+03 0.00E+00 2.06E+02 4.68E+03 0.00E+00 1.12E-01 3.88E+01
LA LA-T001 3787.32 0.00E+00 8.14E-03 1.91E+03 1.33E+03 6.21E-01 1.09E+01 0.00E+00
LA LA-T002 193.71 9,07E+01 0.00E+00 8.55E+00 4.33E+02 0.00E+00 0.00E+00 0.00E+00
LA LA-T004 12629.26 4.68E+01 4.25E+02 2.55E+05] 1.17E+04 2.84E+01 6.03E+02 1.13E+02
LA LA-T00S 8885.76 8.79E+01 8.19E+02 1.98E+05 4.64E+04 1.00E+02 1.71E+03 7.56E+01
LA LA-T006 $43.32 8.38E+01 0.00E+00 3.15E+04 8.64E+02 2.37E+00 $.17E+01 5.44E+00
LA LA-T007 198.91 0.00E+00 0.00E+00 3.53E+02 1.71E+03 1.12E-01 1.87E+00 1.95E+00
LA LA-T008 302.83 3.61E-03 0.00E+00 3.53E+02 1.72E+02 2.01E-03 1.24E-01 0.00E+00
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Waste Scaled SCALED TOTAL CURIES.OF EACH RADIONUCLIDE FOR EACH WASTE STREAM

SITE Stream ID# Volume (m3) {Scaled Am-241 Scaled Cm-244 Scaled Pu-238 Scaled Pu-239 Scaled Pu-240 Scaled Pu-241 Scaled U-234

LA LA-T009 438.06 0.00E+00 0.00E+00 1.79E+01 5.24E+02 1.40E+00 4.28E+01 0.00E+00
LA LA-W001 3126.19 2.74E-03 0.00E+00 3.14E+03 2.42E+03 7.14E-01 1.13E+01 1.07E+01
LA LA-W003 4968.84 3.42E+02 - 0.00E+00 2.97E+02 3.30E+03 0.60E+00 3.42E-03 0.00E+00
LA LA-W004 4880.50 6.00E+01 0.00E+00 4.02E+04 3.04E+04 7.56E+01 1.26E+03 4.68E+01
LA LA-W005 4828.92 7.97E+01 0.00E+00 8.01E+03 1.90E+05 4.98E+02 8.81E+03 4.68E+01
LA LA-W006 6097.49 3.36E+04 0.00E+00 1.62E+04 6.31E+04 1.53E+02 2.72E+03 5.64E+0t
LA LA-W009 1989.53 1.21E+03 0.00E+00 1.23E+00 1.19E+02 2.84E-01 4.49E+00 0.00E+00
LA LA-W066 1.89 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
LA LA-W067 8.94 1.46E-01 4.61E+00 4.76E+00 3.00E+00 0.00E+00 0.00E+00 0.00E+00
LA LA-WO068 0.42 0.00E+00 0.00E+00 1.76E-01 6.11E-01 0.00E+00 0.00E+00 0.00E+00
LL LL-M001 119.39 1.94E+02 3.79E+02 3.16E+02 7.52E+01 3.27E+01 1.46E+03 0.00E+00
LL LL-T001 52.80 3.44E+0] 0.00E+00 0.00E+00 3.34E+01 1.86E+01 $.01E+02 0.00E+00
LL LL-T002 3368.07 3.71E+03 0.00E+00 1.15E+03 2.41E+03 1.62E+03 4.54E+04 0.00E+00
LL LL-T003 917.30 8.32E+01 0.00E+00 7.50E+01 3.44E401 3.79E+01 1.03E+03 0.00E+00
LL LL-T004 20.54 3.39E+01 0.00E+00 1.04E401 1.25E+01 1.61E+01 4.49E+02 0.00E+00
LL LL-T00S 228.68 7.41E+01 9.85E+02 4.20E+01 1.67E+01 2.04E+01 5.65E+02 0.00E+00
LL LL-W018 176.59 L.13E+00 0.00E+00 0.00E+00 4.40E-01 1.67E+00 4.45E+01 0.00E+00
LL LL-W019 39.49 3.04E+01 0.00E+00 0.00E+00 9.15E+00 1.23E+01 3.40E+02 0.00E+00
MD MD-M001 0.42 0.00E+00 0.00E+00 4.26E-01 9.63E-03 0.00E+00 0.00E+00 0.00E+00
MD MD-T001 4.16 0.00E+00 0.00E+00 3.14E-01 0.00E+00 0.00E+00 0.00E+00 0.00E+00
MD MD-T003 146.94 0.00E+00 0.00E+00 2.42E+01 0.00E+00 0.00E+00 0.00E+00 0.00E+00
MD MD-T004 26.84 0.00E+00 0.00E+00 8.68E+02 7.72E+00 0.00E+00 0.00E+00 0.00E+00
MD MD-T00S 30.24 0.00E+00 0.00E+00 2,74E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
MD MD-T006 58.59 0.00E+00 0.00E+00 1.97E+01 0.00E+00 0.00E+00 0.00E+00 0.00E+00
MD MD-T007 23.89 0.00E+00 0.00E+00 1.93E+02 7.34E+00 0.00E+00 0.00E+00 0.00E+00
MD MD-T008 3.74 0.00E+00 0.00E+00 6.40E+01 8.67E-02 0.00E+00 0.00E+00 0.00E+00
MD MD-T009 0.21 0.00E+00 0.00E+00 * 4,04E+00 1.35E+00 0.00E+00 0.00E+00 0.00E+00
MD MD-T010 0.42 0.00E+00 0.00E+00 2.13E-01 4.82E-03 0.00E+00 0.00E+00 0.00E+00
MD MD-T012 0.62 0.00E+00 0.00E+00 7.64E+00 4.87E+00 0.00E+00 0.00E+00 0.00E+00
MD MD-W002 1.87 0.00E+00 0.00E+00 8.50E+00 3.38E-02 0.00E+00 0.00E+00 0.00E+00
MD MD-W003 1.66 0.00E+00 0.00E+00 9.28E+01 7.97E+00 0.00E+00 0.00E+00 0.00E+00
NMD MD-W017 1.46 0.00E+00 0.00E+00 2.43E+02 4.37E-01 0.00E+00 0.00E+00 0.00E+00
NT NT-W001 672.55 3.01E+02 2.57E+02 2.05E+02 2.81E+03 1.42E+01 1.67E+02 3.22E-02
NT NT-W021 5.67 0.00E+00 0.00E+00 1.43E+00 3.17E+01 $.33E+00 8.26E+01 0.00E+00
OR OR-W041 170.77 4.21E-01 0.00E+00 1.0SE+00 491E+01 1.99E+01 1.76E+02 1.64E-01
OR OR-W044 2214.79 6.08E+00 3.45E+03 8.02E+02 7.09E+01 1.61E+03 1.30E+0S 5.77E-02
OR OR-W045 3.41 0.00E+00 0.00E+00 5.09E+01 2.39E+02 3.38E+02 3.39E+03 0.00E+00
OR OR-W047 154.13 8.38E-01 3.32E+02 1.66E+02 1.32E+01 1.76E+01 1.56E+03 0.00E+00
OR OR-W048 15.18 0.00E+00 5.87E+01 0.00E+00 6.38E-05 0.00E+00 0.00E+00 0.00E+00
OR OR-W049 17.68 0.00E+00 0.00E+00 3.00E+03 0.00E+00 0.00E+00 0.00E+00 0.00E+00
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Waste Scaled SCALED TOTAL CURIES OF EACH RADIONUCLIDE FOR EACH WASTE STREAM
SITE Stream 1D# Volume (m3)  |Scaled Am-241 Scaled Cm-244 Scaled Pu-238 Scaled Pu-239 Scaled Pu-240 Scaled Pu-241 Scaled U-234
OR OR-W053 435.76 1.61E+03 7.25E+00 1.97E-05 6.71E+02 7.15E+00 8.93E-01 1.55E+01
RF RF-MT-0335 26435.01 1.75E+03 0.00E+00 0.00E+00 2.15E+04 2.96E+04 1.72E+05 0.00E+00
RF RF-MT-0368 19.85 0.00E+00 0.00E+00 0.00E+00 2.90E+02 3.82E+02 2.43E+02 0.00E+00
RF RF-MT-0438 104.79 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 $.66E+03 0.00E+00
RF RF-MT-0491 176.40 1.17E+02 0.00E+00 0.00E+00 1.44E+03 1.98E+03 L.1SE+04 0.00E+00
RF RF-MT-0823 0.21 0.00E+00 0.00E+00 0.00E+00 8.76E+00 6.32E+00 3.32E+01 0.00E+00
RF RF-MT0001 3.74 1.34E+02 0.00E+00 0.00E+00 1.60E+01 1.16E+01 6.06E+01 0.00E+00
RF RF-MT0003 0.62 2.92E+00 0.00E+00 0.00E+00 2.43E+00 1.77E+00 9.21E+0} 0.00E+00
RF RF-MT0007 0.83 2.98E+01 0.00E+00 0.00E+00 3.56E+00 2.57E+00 1.35E+01 0.00E+00
RF RF-MT0320 130.54 J.65E+03 0.00E+00 0.00E+00 6.93E+03 9.41E+03 5.46E+04 0.00E+00
RF RF-MT0321 55.93 1.16E+02 0.00E+00 0.00E+00 8.98E+01 1.12E+02 6.46E+02 0.00E+00
RF RF-MT0339 934.74 2.06E+04 0.00E+00 0.00E+00 9.77E+03 1.30E+04 7.49E+04 0.00E+00
RF RF-MT0374 1.25 0.00E+00 0.00E+00 0.00E+00 6.27E+00 4.54E+00 2.37E+01 0.00E+00
RF RF-MT0375 0.21 0.00E+00 0.00E+00 0.00E+00 2.45E-01 1.77E-01 9.97E-01 0.00E+00
RF RF-MT0377 3.54 0.00E+00 0.00E+00 0.00E+00 1.54E+02 1.11E+02 S.81E+02 0.00E+00
RF RF-MT0440 637.99 0.00E+00 0.00E+00 0.00E+00 2.06E+03 2.71E+03 1.58E+04 0.00E+00
RF RF-MT0442 1117.64 0.00E+00 0.00E+00 0.00E+00 3.59E+03 "4.74E403 2.76E+04 0.00E+00
RF RF-MT0444 58.13 0.00E+00 0.00E+00 0.00E+00 3.92E+01 3.04E+01 2.89E+02 0.00E+00
RF RF-MT0480 1983.22 3.91E+04 0.00E+00 0.00E+00 9.97E+03 1.37E+04 7.95E+04 0.00E+00]-
RF RF-MT0800 32232 7.94E+03 0.00E+00 0.00E+00 6.09E+02 6.55E+02 3.69E+03 0.00E+00
RF RF-MT0801 108.99 S.10E+02 0.00E+00 0.00E+00 4.25E+02 3.08E+02 1.61E+04 0.00E+00} -
RF RF-MT0803 16.64 4.03E+02 0.00E+00 0.00E+00 3.00E+01 3.32E+01 1.88E+02 0.00E+00] - - -
RF RF-MT0807 348.08 8.61E+03 0.00E+00 0.00E+00 6.65E+02 7.10E+02 4.00E+03 0.00E+00
RF RF-MT0821 0.42 5.39E+00 0.00E+00 0.00E+00 3.27E+00 2.36E+00 1.24E+01 0.00E+00
RF RF-MT0831 1522.20 1.22E+04 0.00E+00 0.00E+00 3.83E+03 5.04E+03 2.92E+04 0.00E+00
RF RF-MT0832 2433.05 1.95E+04 0.00E+00 0.00E+00 6.12E+03 8.05E+03 4.66E+04 0.00E+00
RF RF-MTO0833 318.79 2.35E+03 0.00E+00 " 0.00E+00 7.98E+02 1.05E+03 6.10E+03 0.00E+00
RF RF-MT0835 11.19 0.00E+00 0.00E+00 0.00E+00 7.09E+00 9.50E+00 3.48E+01 0.00E+00
RF RF-MT0856 35.91 0.00E+00 0.00E+00]| " 0.00E+00 1.15E402 1.52E+02 8.86E+02 0.00E+00
RF RF-MT2116 2.08 1.27E+02 0.00E+00 0.00E+00 7.04E+01 5.56E+01 2,92E+02 0.00E+00
RF-RES |RF-RESIDUES 2800.00 1.19E+05 0.00E+00 8.09E+03 1.84E+05 4.22E+04 7.22E405 2.03E-01
RF RF-T010 0.62 2.24E+01 0.00E+00 0.00E+00 2.67E+00 1.93E+00 1.01E+01 0.00E+00
RF RF-TT0300 44.48 0.00E+00 0.00E+00 0.00E+00 9.96E+02 9.95E+02 5.55E+03 0.00E+00
RF RF-TT0303 0.2} 0.00E+00 0.00E+00 0.00E+00 9.28E+00 6.70E+00 3.51E+01 0.00E+00
RF RF-TT0312 278.03 0.00E+00 0.00E+00 0.00E+00 3.72E+03 3.11E+03 2.97E+04 0.00E+00
RF RF-TT0320 . 29.29 0.00E+00 0.00E+00 0.00E+00 9.61E+02 1.08E+03 6.15E403 0.00E+00
RF RF-TT0335 373.65 0.00E+00 0.00E+00 0.00E+00 6.33E+03 8.11E+03 4.66E+04 0.00E+00
RF RF-TT0338 40.33 0.00E+00 0.00E+00 0.00E+00 6.86E+02 8.79E+02 5.05E+03 0.00E+00
RF RF-TT0374 0.62 0.00E+00 0.00E+00 0.00E+00 3.14E+00 2.27E+00 1.19E+01 0.00E+00
RF RF-TT0376 91.34 0.00E+00 0.00E+00 0.00E+00 1.84E+03 2.21E+03 1.27E404 0.00E+00
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Waste Scalcd SCALED TOTAL CURIES OF EACII RADIONUCLIDE FOR EACH WASTE STREAM

8 SITE Stream ID# Volume (m3) JScaled Am-241 Scaled Cm-244 Scaled Pu-238 Scaled Pu-239 Scaled Pu-240 Scaled Pu-241 Scaled U-234
o RF RF-TT0438 55.76 0.00E+00 0.00E+00 0.00E+00 8.54E+02 9.83E+02 5.57E+03 0.00E+00
RF RF-TT0440 149.76 0.00E+00 0.00E+00 0.00E+00 6.90E+02 8.99E+02 5.19E+03 0.00E+00
RF RF-TT0442 181.82 0.00E+00 0.00E+00 0.00E+00 1.05E+03 1.18E+03 6.71E+03 0.00E+00
: RF RF-TT0480 1446.53 1.53E+04 0.00E+00 0.00E+00 5.00E+03 6.38E+03 3.67E+04 0.00E+00
I RF RF-TT0481 0.21 3,50E+00 0.00E+00 0.00E+00 2.14E+00 1.55E+00 8.10E+00 0.00E+00
i RF RF-TT0490 186.97 0.00E+00 0.00E+00 0.00E+00 3.61E+03 4.26E+03 242E+04 0.00E+00
Ty RF RF-TT0491 16.02 0.00E+00 0.00E+00 0.00E+00 8.10E+02 3.87E+02 3.06E+03 0.00E+00
S RF RF-TT0802 179.15 6.22E+03 0.00E+00 0.00E+00 8.72E+01 1.13E+02 6.52E+02 0.00E+00
v RF RF-TT0821 406.61 4.35E+03 0.00E+00 0.00E+00 9.61E+02 1.27E+03 7.33E+03 0.00E+00
RF RF-TT0823 159.51 6.69E+02 0.00E+00 0.00E+00 3.76E+01 7.43E+401 4.29E+02 0.00E+00
RF RF-TT0824 140.24 1.50E+03 0.00E+00 0.00E+00 5.01E+02 6.26E+02 3.59E+03 0.00E+00
< RF RF-TT082S $50.34 S.91E+03 0.00E+00] - 0.00E+00 1.33E+03 1.72E+03 9.97E+03 0.00E+00
L RL RL-T101 567.94 0.00E+00 0.00E+00 2.02E+01 7.02E+02 1.64E+02 1.01E+03 3.30E-10
o RL RL-T102 200.12 0.00E+00 0.00E+00 2.57E-04 8.96E-03 2.09E-03 1.28E-02 1.90E-06
2. RL RL-T103 99.63 0.00E+00 0.00E+00 1.08E+02 3.75E+03 8.7SE+02 $.36E+03 0.00E+00
4o RL RL-T104 4.99 0.00E+00 0.00E+00 3.67E-04 1.28E-02 2.99E-03 1.83E-02 $.39E-08
‘ Y RL RL-T10S 80.40 7.03E-02 0.00E+00 1.39E-01 4.85E+00 1.13E+00 6.92E+00 7.40E-05
= AN RL RL-T106 8.1 0.00E+00 0.00E+00 1.36E-01 4,74E+00 1.11E+00 6.78E+00 0.00E+00
<" e RL RL-T107 6156.09 2.03E+01 0.00E+00 8.00E+04 1.31E+04 3.05E+03 1.86E+04 1.39E+00
< RL RL-T108 192,62 0.00E+00 0.00E+00 1.38E+01 7.45E+00 1.74E+00 1.06E+01 4.84E-05
- RL RL-T109 19.72 3.76E-01 0.00E+00 2.84E-01 9.88E+00 2.31E+00 1.41E+01 3.85E-02
! RL RL-T110 494.03 1.42E+01 0.00E+00 3.42E+01 1.13E+03 2.65E+02 1.62E+03 2.25E+00
s RL RL-T112 137.74 3.12E+02 0.00E+00 2.29E+01 1.50E+02 3.50E+01 2.15E+02 1.22E400
. RL RL-T113 42.80 0.00E+00 0.00E+00 4.42E-02 4.95E-01 1.16E-01 7.08E-01 0.00E+00
RL RL-T114 19.58 0.00E+00 0.00E+00 2.16E+00 7.51E+01 1.7SE+01 1.07E+02 0.00E+00
b RL RL-TI1S 1025.43 0.00E+00 0.00E+00 8.67E+00 3.04E+02 7.08E+01 4.34E+02 6.83E-01
o RL RL-TI16 11.02 0.00E+00 0.00E+00 " 3.55E+00 1.23E+02 2.88E+401 1.77E402 9.29E-02
o RL RL-T118 261.96 1.95E+02 0.00E+00 2.83E+01 1.22E+02 2.85E+01 1.75E+02 1.38E+00
o RL RI-T120 133.81 000100 0.00E+00( 6.54E-01 2.28C+01 5.32E+00 3.25E401 9.33E-07
T RL RL-T122 2930} 0.00E+00 0.00E+00 1.26E-01 4.35E+00 1.02E+00 6.23E+00 2.41E+00
g RL RL-T123 0.62 0.00E+00 0.00E+00 3.68E-01 1.28E+01 3.00E+00 1.84E+01 9.86E-02
c. RL RL-T125 15.18 0.00E+00 0.00E+00 7.60E-06 2.64E-04 6.17E-08 3.81E-04 0.00E+00
i RL RL-T127 283.60 1.66E+03 0.00E+00 2.29E401 7.99E+02 1.86E+02 1.14E+03 1.32E-01
s RL RI-T128 0.42 3.64E+00 0.00E+00 3.57E-07 1.94E-05 4.52E-06 2.77E-05 0.00E+00
3 RL RL-T129 2875 0.00E+00 0.00E+00 1.06E+02 1.10E+01 2.55E+00 1.56E+01 1.27E-02
O RL RL-T130 0.21 0.00E+00 0.00E+00 6.69E-04 2.34E-02 $.45E-03 3.33E-02 1.37E-04
o RL RL-T131 30.16 5.20E+01 0.00E+00 6.54E-01 2.28E+01 "$.30E+00 3.25E+01 1.36E-02
: RL RL-T132 28.70 0.00E+00 0.00E+00 6.45E+01 2.25E+03 "$.26E+02 3.21E+03 4.05E-01
RL RL-TI33 0.21 0.00E+00 0.00E+00 S41E-02 1.89E+00 4.40E-01 2.69E+00 0.00E+00
RL RL-T134 0.21 0.00E+00 0.00E+00 2.79E-03 9,72E-02 -2.26E-02 1.39E-01 0.00E+00
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Waste Scaled SCALED TOTAL CURIES OF EACII RADIONUCLIDE FOR EACH WASTE STREAM

SITE Stream ID# Volume (m3) [Scaled Am-241 Scaled Cm-244 Scaled Pu-238 Scaled Pu-239 Scaled Pu-240 Scaled Pu-241 Scaled U-234

RL RL-T135 0.42 0.00E+00 0.00E+00 1.30E-02 4.54E-01 1.06E-01 6.48E-01 6.86E-03
RL RL-T137 151.63 1.03E+03 0.00E+00 1.64E+01 5.71E+02 1.33E+02 8.15E+02 1.03E-02
RL RL-T140 138.11 S.19E+02 0.00E+00 3.93E+00 1.36E+02 3.19E+01 1.95E+02 434E+01
RL RL-T143 403.71 0.00E+00 0.00E+00 1.56E+00 5.41E+01 1.26E+01 7.75E+01 6.37E-02
RL RL-T145 711.19 0.00E+00 0.00E+00 4.42E400 1.54E+02 3.59E+01 2.20E+02 1.48E-01
RL RL-W277 0.60 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
RL RL-W278 0.42 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
RL RL-W279 6.93 0.00E+00 0.00E+00 0.00E+00 3.00E+00 6.95E-01 4.26E+00 0.00E+00
RL RL-W280 0.21 0.00E+00 0.00E+00 0.00E+00 9.02E-02 2.09E-02 1.28E-01 0.00E+00
RL RL-W281 037 0,00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
RL RL-W282 033 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
RL RL-W283 11.65 1.46E+02 0.00E+00 0.00E+00 9.35E02 0.00E+00 1.77E-01 0.00E+00
RL RL-W284 0.42 5.23E+00 0.00E+00 0.00E+00 3.34E-03 0.00E+00 6.32E-03 0.00E+00
RL RL-W285 1.21 0.00E+00 0.00E+00 0.00E+00 1.27E+01 2.99E+00 1.90E+01 0.00E+00
RL RL-W286 021 0.00E+00 0.00E+00 0.00E+00 9,02E-02 2.09E-02 1.28E-01 0.00E+00
RL RL-W287 0.42 0.00E+00 0.00E+00 0.00E+00. 4.38E+00 1.03E+00 6.54E+00 0.00E+00
RL RL-W288 1.04 0.00E+00 0.00E+00 0.00E+00 1.10E+01 2.58E+00 1.63E+01 0.00E+00
RL RL-W289 2.08 0.00E+00 0.00E+00 0.00E+00 2.19E+01 S.15E+00 3.27E+01 0.00E+00
RL RL-W290 2.29 0.00E+00 0.00E+00 0.00E+00 2.41E401 S.67EH0D 3.59E+01 0.00E+00
RL RL-W291 7.98 0.00E+00 0.00E+00 0.00E+00 8.40E+01 1.97E+01 1.25E+02 0.00E+00
RL RL-W292 0.21 0.00E+00 0.00E+00 0.00E+00 2.19E+00 S.1SE-01 3.27E+00 0.00E+00
RL- RL-W293 1.28 0.00E+00 0.00E+00 0.00E+00 131E+01 3.09E+00 1.96E+01 0.00E+00
RL RL-W294 1.04 0.00E+00 0.00E+00 0.00E+00 1.10E+01 2.58E+00 1.63E+01 0.00E+00
RL RL-W295 1.87 0.00E+00 0.00E+00 0.00E+00 1.97E+01 4.64E+00 2.94E+01 0.00E+00
RL RL-W296 3.16 0.00E+00 0.00E+00 0.00E+00 3.33E+01 7.83E+00 4.97E+01 0.00E+00
RL RL-W297 1.66 0.00E+00 0.00E+00 0.00E+00 1.75E+01 4.12E+00 2.61E+01 0.00E+00
RL RL-W298 19.34 0.00E+00 0.00E+00 0.00E+00 1.83E+02 4.50E+01 2.38E+02 0.00E+00
RL RL-W299 0.62 0.00E+00 0.00E+00 0.00E+00 8.1SE+00 1.91E+00 1.16E+01 0.00E+00
RL RL-W300 0.42 0,00E+00 0.00E400 "0.00E+00 $.43E400 1.27E+00 7.76E400 0.00E+00
RL RL-W301 TT062| _0.00E100 0.00E100 0.00E+00 1.42E+01 3.31E+00 2.03E+01 0.00E+00
RL T RE-W302_ |7 "od2|” T 3.89E400 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
R RL-W303 0.21 0.00E+00 0.00E+00 0.00E+00 1.24E+00 1.98E-01 0.00E+00 0.00E+00
RL RL-W304 251 1.41E+00 0.00E+00 0.00E+00 5.65E-01 1.26E-01 8.60E-01 0.00E+00
RL RI-W305 57.01 1.44E101 0.00E+00 0.00E+00 2.76E+01 1.17E+01 8.75E+01 0.00E+00
RL RI.-W306 15.94] 4.07:+00 0.00E+00 0.00E+00 7.98E+00 3.32E+00 247E+01 0.00E+00
RL RL-W307 1.89 7.69E-01 0.00E100 0.00E400 2.82E+00 6.64E-01 4.49E+00 0.00E+00
RL RI-W308 1.79 5.001:-01 0.00E100 0.00E+00 1.23E+00 4.21E-01 3.05E+00 0.00E+00
RL RL-W309 021 8.46E-02 0.00E+00 0.00E+00 3.11E-01 7.31E-02 4.95E-01 0.00E+00
RL RL-W310 1.66 4.58E-01 0.00E+00 0.00E+00 1.0SE+00 3.77E01 2.76E+00 0.00E+00
RL RL-W311 90.93 2326101 0.00E+00 0.00E+00 4.52E+01 1.89E+01 141E+02 0.00E+00
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o Waste Scaled SCALED TOTAL CURIES OF EACH RADIONUCLIDE FOR EACH WASTE STREAM T

SITE _ [Stream DA [Volume (m3) [Scaled Am-241 _ JScaled Cm-243 _ [Scaled Pu-238 __ [Scaled Pu-239 _ JScaled Pu-240 _ [Scaled Pu-241  [Scaled U-234
RL RI-W312 58.59 1.48E+01 0.00E+00 0.00E+00 2.85E+01 1.21E+01 9.01E+01 0.00E+00
. RL RL-W313 114,07 2.97E+01 0.00E+00 0.00E+00 6.05E+01 2.42E+01 1.80E+02 0.00E+00
T RL RL-W314 117.18 2.97E+01 0.00E+00 0.00E+00 5.70E+01 2.41E+01 1.80E+02 0.00E+00
' RL RL-W315 3.16 8.48E-01 0.00E+00 0.00E+00 1.85E+00 6.96E-01 S.12E+00 0.00E+00
RL RL-W316 021 8.46E-02 0.00E+00 0.00E+00 3.11E01 7.31E-02 4.95E-01 0.00E+00
; RL RL-W317 16.15 4.16E+00 0.00E+00 0.00E+00 8.29E+00 3.39E+00 2.52E+01 0.00E+00
o RL RL-W318 56.60 1.43E+01 0.00E+00 0.00E+00 2.70E+01 1.16E+01 8.65E+01 0.00E+00
i RL RL-W319 7.56 3.08E+00 0.00E+00 0.00E+00 1.13E+01 2.66E+00 1.30E+01 0.00E+00
g RL RL-W320 56.60 1.43E+01 0.00E+00 0.00E+00 2.70E+01 1.16E+01 8.65E+01 0.00E+00
RL RL-W321 0.21 8.46E-02 0.00E+00 0.00E+00 3.11E-01 731E-02 4.95E-01 0.00E+0D
RL RL-W322 15.94 4.07E+00 0.00E+00 0.00E+00 7.98E+00 3.32E+00 2.47E+01 0.00E+00
RL RL-W323 14.36 3.65E+00 0.00E+00 0.00E+00 7.05E+00 2.97E+00 2.21E+01 0.00E+00
RL RL-W324 3.78 1.54E+00 0.00E+00 0.00E+00 5.64E+00 1.33E+00 8.99E+00 0.00E+00
RL RL-W325 8.66 2.21E+00 0.00E+00 0.00E+00 4.30E+00 1.80E+00 134E+01 0.00E+00
RL RL-W326 56.80 1.43E+01 0.00E+00 0.00E+00 2.73E+01 1.17E+01 8.70E+01 0.00E+00
RL RL-W327 789.89 2.06E+02 0.00E+00 0.00E+00 4.21E+02 1.68E+02 1.25E+03 0.00E+00
: RL RL-W328 378 1.54E+00 0.00E+00 0.00E+00 5.64E+00 1.33E+00 8.99E+00 0.00E+00
ik RL RL-W329 57.01 1.44E+01 0.00E+00 0.00E+00 2.76E+01 1.17E+01 8.75E+01 0.00E+00
) RL RL-W330 281.70 7.47E+01 0.00E+00 0.00E+00 1.59E+02 6.12E+01 4.52E+02 0.00E+00
e B RL RL-W331 721,16 1.86E+02 0.00E+00 0.00E+00 3.75E+02 1.52E+02 1.13E+03 0.00E+00
L RL RL-W332 0.20 8.14E-02 0.00E+00 0.00E+00 2.99E-01 7.03E-02 4.76E-01 0.00E+00
R RL RL-W333 17.73 4.58E+00 0.00E+00 0.00E+00 9.21E+00 3.74E+00 2.77E+01 0.00E+00
1 RL RL-W334 0.21 8.46E-02 0.00E+00 0.00E+00 3.11E-01 7.31E-02 4.95E-01 0.00E+00
F RL RL-W335 2.10 0.00E+00 0.00E+00 0.00E+00 1.18E-01 1.75E-02 0.00E+00 0.00E+00
RL RL-W336 042 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
! RL RL-W338 0.21 9.52E-02 0.00E+00 0.00E+00 3.34E-03 1.74E-03 1.50E-02 0.00E+00
RL RL-W339 042 1.90E-01 0.00E+00 ™ 0.00E+00 6.68E-03 3.48E-03 3.00E-02 0.00E+00
- RL RL-W340 0.21 9.52E-02 0.00E+00 0.00E+00 3.34E-03 1.74E-03 1.50E-02 0.00E+00
! RL RL-W341 021 8.46E-02 0.00E+00| 0.00E+00 0.00E+00 0.00E+00 1.98E-03 0.00E+00
et RL RL-W342 0.83 3.39E-01 0.00E+00 0.00E+00 0.00E+00 0.00E+00 7.90E-03 0.00E+00
RL RL-W343 0.62 2.54E-01 0.00E+00 0.00E+00 0.00E+00 0.00E+00 5.93E-03 0.00E+00
S RL RL-W344 0.21 6.35E-02 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.98E-03 0.00E+00
c RL RL-W345 8.95 2.54E+00 0.00E+00 0.00E+00 6.17E+00 2.10E+00 1.53E+01 0.00E+00
| RL RL-W346 0.42 1.61E+00 " 0.00E+00 0.00E+00 2.04E-01 5.57E-02 1.84E-01 0.00E+00
’ RL RL-W347 0.21 8.04E-01 0.00E+00 0.00E+00 1.02E-01 2.78E02 9.21E-02 0.00E+00
RL RL-W348 0.21 8.04E-01 0.00E+00 0.00E+00 1.02E-01 2.78E-02 9.21E-02 0.00E+00
Co RL RL-W349 0.21 8.04E-01 0.00E+00 0.00E+00 1.02E-01 2.78E02 9.21E-02 0.00E+00
: RL RL-W350 0.21 8.04E-01 0.00E+00 0.00E+00 1.02E-01 2.78E-02 9,21E-02 0.00E+00
| RL RL-W351 021 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
RL RL-W352 0.21 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
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TABLE - 1
SCALED VOLUME AND ACTIVITIES FOR SELECTED RADIONUCLIDES FOR EACH WASTE STREAM

Waste Scaled SCALED TOTAL CURIES OF EACH RADIONUCLIDE FOR EACH WASTE STREAM

SITE___ [Stream ID# ___ |Volume (m3) [Scaled Am-241 __ [Scaled Cm-244 _ |Scaled Pu-238 __ [Scaled Pu.239  |Scaled Pu-240  [Scaled Pu2dl — IScaled U.233

RL RL-W353 0.83 0.00E+00 0.00E+00 0.00E+00 3.22E+00 7.52E-01 4.60E+00 0.00E+00
RL RL-W354 0.21 0.00E+00 0.00E+00 0.00E+00 8.05E-01 1.88E-01 1.1SE+00 0.00E+00
RL RL-W355 2.08 0.00E+00 0.00E+00 0.00E+00 8.05E+00 1.88E+00 11SE+01 0.00E+00
RL RL-W356 1.25 0.00E+00 0.00E+00 0.00E+00 4.83E+00 1.13E+00 6.90E+00 0.00E+00
RL RL-W357 021 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
RL RL-W358 2.50 0.00E+00 0.00E+00 0.00E+00 5.81E-01 1.25E-01 8.25E-01 0.00E+00
RL RL-W359 16.64 0.00E+00 0.00E+00 0.00E+00 3.87E+00 8.35E-01 5.50E+00 0.00E+00
RL RL-W360 478 0.00E+00 0.00E+00 0.00E+00 1.11E+00 2.40E-01 1.58E+00 0.00E+00
RL RL-W361 0.62 0.00E+00 0.00E+00 0.00E+00 1.4SE-01 3.13E-02 2.06E-01 0.00E+00
RL RL-W362 16.64 $.72E-01 0.00E+00 0.00E+00 3.21E401 1.19E+01 8.92E+01 0.00E+00
RL RL-W363 1.58 5.30E-02 0.00E+00 0.00E+00 2.83E+00 1.09E+00 8.28E+00 0.00E+00
RL RL-W364 11.69 4.03E-01 0.00E+00 0.00E+00 2.27E+01 8.34E+00 6.28E+01 0.00E+00
RL RL-W365 64.04 2.22E+00 0.00E+00 0.00E+00 1.26E+02 4.59E+01 3.45E+02 0.00E+00
RL RL-W366 6.95 2.44E-01 0.00E+00 0.00E+00 1.42E+01 5.06E+00 3.79E+01 0.00E+00
RL RL-W367 16.64 0.00E+00 0.00E+00 0.00E+00 4.28E+00 1.53E+00 1.01E+01 0.00E+00
RL RL-W368 474 0.00E+00 0.00E+00 0.00E+00 1.13E+00 4.22E-01 2.81E+00 0.00E+00
RL RL-W369 161.21 6.78E+01 0.00E+00 0.00E+00 2.28E+02 8.09E+01 5.40E+02 0.00E+00
RL RL-W370 0.42 2.54E-01 0.00E+00 0.00E+00 1.32E+00 3.17E-01 1.97E+00 0.00E+00
RL RL-W371 21.17 9.30E+00 0.00E+00 0.00E+00 3.36E+01 1.12E+01 7.39E+01 0.00E+00
RL RL-W372 0.42 2.54E-01 0.00E+00 0.00E+00 1.32E+00 3.17E-01 "1.97E+00 0.00E+00
RL RL-W373 88.45 4.33E+00 0.00E+00 0.00E+00 4.65E+00 1.42E+00 7.79E+00 0.00E+00
RL RL-W374 2800.78 8.11E+02 0.00E+00 0.00E+00 2.61E+03 1.06E+03 7.37E+03 0.00E+00
RL RL-W375 272.44 7.96E+01 0.00E+00 0.00E+00 2.61E+02 1.0SE+02 7.22E402 0.00E+00
RL RL-W376 367.78 1.0SE+02 0.00E+00 0.00E+00 3.28E+02 1.38E+02 9.56E+02 0.00E+00
RL RL-W377 7029.61 2.01E+03 0.00E+00 0.00E+00 6.26E+03 2.63E+03 1.83E+04 0.00E+00
RL RL-W378 306.06 8.81E+01 0.00E+00 0.00E+00 2.79E+02 1.1SE+02 8.00E+02 0.00E+00
RL RL-W379 021 9.52E-02 0.00E+00 " 0.00E+00 5.63E-01 1.32E-01 8.34E-01 0.00E+00
RL RL-W380 021 9,52E-02 0.00E+00 0.00E+00 $.63E-01 1.32E-01 8.34E-01 0.00E+00
RL RL-W381 162.79 4.64E+401 0.00E+00 0.00E+00 1.43E+02 6.07E+01 422E+02 0.00E+00
RL RL-W382 423.84 1.21E+02 0.00E+00 0.00E+00 3.78E+02 1.59E+02 1.10E+03 0.00E+00
RL RL-W383 9.45 4.33E+00 0.00E+00 0.00E+00 2.56E+01 6.01E+00 3.79E+01 0.00E+00
RL RL-W384 0.62 1.81E+00 0.00E+00 0.00E+00 4.61E-01 1.15E-01 6.38E-01 0.00E+00
RL RL-W385 12.23 1.35E+01 0.00E+00 0.00E+00 2.67E+01 7.87E+00 4.48E+01 0.00E+00
RL RL-W386 0.42 5.29E-01 0.00E+00 0.00E+00 1.19E+00 3.13E01 1.74E+00 0.00E+00
RL RL-W387 2.83 2.91E+00 0.00E+00 0.00E+00 $.33E+00 1.69E+00 9.73E+00 0.00E+00
RL RL-W388 20.85 2.45E+01 0.00E+00 0.00E+00 S.13E+01 1.44E+01 8.09E+01 0.00E+00
RL RL-W389 021 2.64E-01 0.00E+00 0.00E+00 $.94E-01 1.57E-01 8.70E-01 0.00E+00
RL RL-W390 0.62 7.93E-01 0.00E+00 0.00E+00 1.78E+00 4,70E-01 2.61E+00 0.00E+00
RL RL-W391 0.42 $.29E-01 0.00E+00 0.00E+00 1.19E+00 3.13E01 1.74E+00 0.00E+00
RL RL-W392 0.21 0.00E+00 0.00E+00 0.00E+00 S.01E-03 1.74E-03 8.30E-03 0.00E+00
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TABLE - 1
SCALED VOLUME AND ACTIVITIES FOR SELECTED RADIONUCLIDES FOR EACH WASTE STREAM

Waste Scaled SCALED TOTAL CURIES OF EACH RADIONUCLIDE FOR EACH WASTE STREAM

: SITE Stream 1D# Volume (m3) [Scaled Am-241  [Scaled Cm-244  [Scaled Pu-238  [Scaled Pu-239  JScaled Pu-240  [Scaled Pu-241  [Scaled U-234
29" RL RL-W393 67.21 4,13E+02 0.00E+00 0.00E+00 3.98E+01 2.55E+01 1.83E+02 0.00E+00
C RL RL-W394 49.81 3.03E+02 0.00E+00 0.00E+00 2.85E+01 1.86E+01 1.34E+02 0.00E+00
g RL RL-W395 174.45 1.11E+03 © 0.00E+00 0.00E+00 1.14E402 6.87E+01 4.89E+02 0.00E+00
T RL RL-W396 0.21 2.00E+00 0.00E+00 0.00E+00 3.47E-01 1.30E-01 8.55E-01 0.00E+00
RL RL-W397 55.72 3.39E+02 0.00E+00 0.00E+00 3.19E+01 2.09E+01 1.50E+02 0.00E+00
RL RL-W398 0.21 2.00E+00 0.00E+00 0.00E+00 3.47E-01 1.30E-01 8.35E-D1 0.00E+00
; RL RL-W399 23.55 0.00E+00 0.00E+00 0.00E+00 9.16E+01 8.94E+01 1.42E403 0.00E+00
U RL RL-W400 1531 0.00E+00 0.00E+00 0.00E+00 6.02E+01 5.83E+01 928E+02] - 0.00E+00
- RL RL-W401 214.86 0.00E+00 0.00E+00 0.00E+00 8.24E+02 8.12E402 1.29E+04 0.00E+00
RL RL-W402 1498 0.00E+00 0.00E+00 0.00E+00 4.08E+01 1.62E+01 1.08E+02 0.00E+00
RL RL-W403 0.62 0.00E+00 0.00E+00 0.00E+00 4.76E+00 L1E+00 6.79E+00 0.60E+00
P RL RL-W404 15.81 0.00E+00 0.00E+00 0.00E+00 4TE+0L] - 1.76E+01 1.17E402 0.00E+00
x RL RL-W405 0.21 9.10E+00 0.00E+00 0.00E+00 9.02E-02 2.09E-02 1.29E-01 0.00E+00
RL RL-W406 0.42 0.00E+00 0.00E+00 0.00E+00 7.01E-02 1.74E-02 9.80E-02 0.00E+00
T SR T001-221F-HET 11492.34 9.51E+03 0.00E+00 7.17E+405 2.78E+04 5.S6E+03 1.66E+05 0.00E+00
) SR T001-221F-MET 490.50 3.98E+02 0.00E+00 2.99E+04 1.11E+03 2.32E+02 6.95E+03 0.00E+00
e U,g SR TO01-221F-VIT 954.27 4.95E+02 4.68E+03 3.71E+04 1.33E+02 2.88E+02 8.66E+03 0.00E+00
- SR T001-221H-HET 657231 5.25E+03 0.00E+00 3.93E+05 1.41E+04 3.05E+03 9,18E+04 0.00E+00
22 SR T001-221H-MET 95.38 7.54E+01 0.00E+00 5.64E+03 1.97E+02 4,38E+01 1.32E+03 0.00E+00
- SR T001-221H-VIT 3192.47 1.64E+03 1.57E+04 1.23E+0S 4.33E+02 9.53E+02 2.87E+04 0.00E+00
Vo SR T001-235F-HET 1517.71 1.28E+03 0.00E+00 9.65E+04 3.85E+03 7.48E+02 2.22E+04 0.00E+00
oo SR T001-235F-VIT 566.20 2.90E+02 2.79E+03 2.17E+04 7.54E+01 1.68E+02 S.07E+03 0.00E+00
SR T001.772F-HET 104.88 9,72E+0) 0.00E+00] 7.46E+03 3515402 5.78E+01 1.68£+05 0.60E+00
SR T001-772F-VIT 50.24 2.87E+01 2.47E4+02 1.92E+03 6.71E+00 1.49E+01 4.51E+02 0.00E+00
SR T001-773A-CLAS 4.58 $.92E+00 0.00E+00 4.73E+02 3.11E+01 3.66E+00 9.97E+01 0.00E+00
SR T001-773A-HET 1721.93 1.36E+03 0.00E+00 1.02E+0S 3.60E+03 7.93E+02 2.39E+04 0.00E+00
SR T001-773A-MET 21001 1.65E+02 0.00E+00 1.24E+04 4,28E+02 9.59E+01 2.90E+03 0.00E+00
: SR T001-773A-VIT 100.37 S.14E+01 4.94E+02 3.84E+03 1.34E+01’ 2,98E+01 9.00E+02 0.00E+00
N SR T003-7T73AHET 4594 0.00E+00 0.00E+00 $.9BE+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
e SR T003-773A-VIT 0.21 1.75E-01 7.85E-01 1.40E+01 9.22E-02 1.08E-01 2.94E+00 0.00E+00
e SR W006-773A-VIT 0.52 1.09E-02 0.00E+00 0.00E+00 2.36E+02 0.00E+00 0.00E+00 0.00E+00
SR W027-221F-HET 265.62 3.44E402 0.00E+00 2.75E+04 1.80E+03 2.13E+02 5.79E+03 0.00E+00
S SR W027-221F-MET 1.89 2.45E+00 0.00E+00 1.95E+02 1.28E+01 1.51E+00 4.12E+01 0.00E+00
"ol SR W027-221F-VIT 33.18 2.79E+01 1.25E+02 2.23E+03 147E+01 1.73E+01 4.70E+02 0.00E+00
. i SR W027-221H-HET 125.42 1.62E+02 0.00E+00 1.30E+04 8.52E+02 1.00E+02 2.73E+03 0.00E+00
N SR W027-221H-MET 1.89 2.45E+00 0.00E+00 1.95E+02 1.28E+01 1.51E+00 4.12E+01 0.00E+00
! SR W027-221H-VIT 25.88 2.18E+01 9.77E+01 1,74E+03 1.15E+01 1.35E+01 3.66E+02 0.00E+00
! SR W027-23SF-HET 34,74 4.50E+01 0.00E+00 3.59E+03 2.36E+02 2.78E+01 7.57E+02 0.00E+00
‘ SR W027-23SF-MET 1.89 2.45E+00 0.00E+00 1.95E+02 1.28E+01 1.51E+00 4.12E+01 0.00E+00
SR W027-23SF-VIT 16.59 1.39E+01 6.26E+01 1.11E+03 7.33E+00 8.63E+00 2.35E+02 0.00E+00

”
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TABLE - 1
SCALED VOLUME AND ACTIVITIES FOR SELECTED RADIONUCLIDES FOR EACH WASTE STREAM

Waste Scaled SCALED TOTAL CURIES OF EACH RADIONUCLIDE FOR EACH WASTE STREAM .

SITE Stream ID# Volume (m3) ]Scaled Am-24} Scaled Cm-244 Scaled Pu-238 Scaled Pu-239 Scaled Pu-240 Scaled Pu-241 Scaled U-234

SR W027-772F-HET 515.42 6.67E+02 0.00E+00 5.33E+04 3.50E+0) 4.12E+02 1.12E+04 0.00E+00
SR W027-772F-MET 32.13 4.16E+01 0.00E+00 3.32E+03 2.|88+0‘2 2.57E401 7.00E+02 0.00E+00
SR W027-772F-VIT 10.62 8.93E+00 4.01E+01 7.13E+02 4.70E+00 5.52E+00 1.50E+02 0.00E+00
SR W027-773A-HET 331.14 4.29E+02 0.00E+00 3.42E+04 2.25E+03 2.65E+02 7.22E+03 0.00E+00
SR W027-773A-MET 7.56 9.78E+00 0.00E+00 7.81E+02 S.A13E+01 6.05E+00 1.65E+02 0.00E+00
SR W027-773A-VIT 17.25 1.45E+01 6.51E+01 1.16E+03 7.64E+00 8.97E+00 2.44E+02 -~ 0.00E+00
SR-OFF |W027-999-HET 27.66 6.85E+01 0.00E+00 1.15E+05 7.87E+01 4.56E+01 9.88E+02 -0.00E+00
SR-OFF {W027-999-VIT 31.85 3.12E+01 0.00E+00 8.61E+04 5.91E+00 3.41E+01 7.38E+02 0.00E+00
SR-OFF |W0S53-773A-VIT 0.52 0.00E+00 0.00E+00 0.00E+00 7.36E+01 0.00E+00 0.00E+00 0.00E+00
TOTALS 168500.00 4.42E+05 3.1SE+04 2.61E+06 7.85E+0S 2.10E+05 2.31E+06 4.65E+02
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Table 2
NORMALIZATION FACTORS (NF)

| TOTAL CURIES ESTIMATED FROM BIR REV.2 WASTE STREAM DATA - |

B2-20

-

UNDECAYED STORED CURIES OF EACH RADIONUCLIDE

SITE Am241 Cm244 Pu238 Pu239 Pu240 Pu241 U234
AE Total 3.90E+01| 0.00E+00] 7.45E-05] 2.14E+01} 0.00E+00| 1.12E+01] 0.00E+00}
AL Total 0.00E+00| 0.00E+00| 0.00E+00] 0.00E+00| 0.00E+00} 0.00E+00| 0.00E+00
AW Total 6.97E+00] 0.00E+00] 0.00E+00} 5.54E-01] 0.00E+00] 0.00E+00| 0.00E+00
BT Total 0.00E+00| 0.00E+00} 0.00E+00] 0.00E+00| 0.00E+00| 0.00E+00] 0.00E+00
ET Total 2.52E-02] 0.00E+00| 2.02E-02] 1.34E-011 3.36E-02| 8.40E-0]1] 3.36E-04
IN Total 8.11E+04| 9.29E-01| 6.34E+04] 4.35E+04] 1.10E+04] 2.38E+05} 0.00E+00
LA Total 3.12E+04] 2.29E+02| 1.36E+05] 1.86E+04| 4.10E+03] 6.97E+04] 1.54E-01
LL Total 1.43E+02] 8.06E+01] 4.18E+01] 1.71E+02| 7.96E+01| 2.44E+03| 0.00E+00
MC Total 1.55E-01] 0.00E+00| 0.00E+00] 6.07E-02] 0.00E+00{ 2.77E-01] 0.00E+00
MD Total 0.00E+00{ 0.G0E+00| 2.44E+03{ 3.84E+01} 5.36E+02] 0.00E+00] 0.00E-+00
NT Total 3.01E+02]| 4.16E+00} 1.49E+02] .2.81E+03| 2.61E+01| 5.25E+02] 5.00E-03
OR Total 1.10E+03} 4.51E+00] 3.55E+02| 1.58E+01] 1.82E+01] 1.7SE+03| 1.87E+00
RF Total 6.22E+02] 0.00E+00{ 0.00E+00| 1.20E+03{ 2.76E+02| 9.07E+03]. 0.00E-+00
RL Total 9.30E+02{ 0.00E+00] 1.03E+05| 3.27E+04] 7.35E+03] 1.99E+05| 3.25E+01
SA Total 1.35E+00{ 4.33E+00| 0.00E+00} 2.70E+00| 0.00E+00] 0.00E+00] 0.00E+00
SR Total 7.66E+02| 1.69E+01{.2.13E+05| 1.72E+04] 8.76E+02| 4.26E+04| 0.00E+00
SR-OFF 1.34E+01} 3.31E+00| 3.73E+03| 7.12E+02] 1.53E+01| 7.45E+02| 0.00E+00

TOTAL UNDECAYED CURIES REPORTED BY THE SITE IN THE IDB
SITE Am241 Cm244 Pu238 ]Pu239 Pu240 Pu241 U234
ARCO 0.00E+00| 0.00E+00| 3.73E+02{ 0.00E+00] 0.00E+00] 0.00E+00| 0.Q0E+00
ARMY 0.00E+00{ 0.00E+00| 0.00E+00] 1.80E+01] 0.00E+00! 0.00E+00| 0.00E+00]
ETEC 4.54E-01{ 0.00E+00] 1.16E-01| 1.79E+00] 6.12E-01{ 8.29E+00{ 0.00E+0Q0
HANF 3.76E+03| 4.82E+03| 9.06E+04| 2.63E+04| 6.1SE+03| 7.08E+04] S5.01E+01
INEL 8.79E+04{ 1.13E+03{ 6.75E+04! 4.01E+04| 9.83E+03] 2.88E+05{ 3.36E+00
LANL 8.69E+03{ 2.23E+02{ 1.31E+05| 7.69E+04] 1.00E+02] 1.70E+03{ 0.00E+00
LBL
LLNL 1.33E+02] 7.44E+01| 7.75E+01| 1.58E+02] 6.44E+01]{ 1.97E+03] 2.78E-03
MOUND 0.00E+00! 0.00E+00| 1.68E+03| 2.98E+01| 0.00E+00{ 0.00E+00} 0.00E+00
MURR 3.24E-01! 0.00E+00] 0.00E+00] 2.46E-02| 0.00E+00] 6.63E-03| 0.G0E+00
NEVADA 2.86E+02) 3.54E+02| 2.16E+02] 2.76E+03{ 1.84E+01{ 3.31E+02| 5.00E-03
ORNL 6.19E+02| 2.26E+03| 3.98E+03]| 1.01E+03| 9.44E+02| 7.84E+04| 1.55E+01
PAD
PANTEX 0.00E+00{ 0.00E+00]| 0.00E+00] 5.55E-02| 0.00E+00} 0.00E+00{ 0.00E+00
RFETS 1.06E+04} 0.00E+00| 3.56E+02] 9.98E+03{ 7.22E+03| 6.58E+04] 0.00E+00
RF-RES
SRS-ON 2.11E+03{ 1.16E+03| 3.14E+05{ 9.13E+03] 2.21E+03| 1.06E+05} 3.00E-01
SR-OFF 1.87E+00! 0.00E+00{ 2.43E+05] 1.58E+02| 7.99E+01| 5.34E+03] 3.37E-04
SR-TOTAL 2.11E+03] 1.16E+03| 5.57E+05| 9.29E+03| 2.29E+03} 1.11E+05( 3.00E-01
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Table 2 (continued)
NORMALIZATION FACTORS (NF)

CALCULATION OF IDB/BIR RATIOS (NF)
SITE Am241 Cm244  |Pu238 Pu239 Pu240  {Pu241 U234
RL 4.04E+00 NC| 8.81E-01{ 8.03E-01} 8.37E-01] 3.56E-01]1 1.54E+00
IN 1.08E+00| 1.22E+03] 1.06E+00| 9.22E-01j 8.97E-01{ 1.21E+00 . NC
LA 2.79E-01] 9.74E-01] 9.65E-01} 4.13E+00| 2.44E-02| 2.44E-02{ 0.G0E+00
LL 9.31E-01{ 9.23E-01} 1.85E+00| 9.26E-01{ 8.09E-01| 8.05E-01 " NC
MD NC NC| 6.90E-01| 7.77E-01| 0.00E+00 NC NC
NT 9.49E-01| 8.51E+01| 145E+00| 9.83E-01{ 7.07E-01] 6.31E-01j 1.00E+00
OR S.61E-01| 5.02E+02} 1.12E+01] 6.38E+01] 5.18EH01| 4.47E+01] 8.25E+00
RF 1.71E+01 NC NC| 8.29E+00} 2.62E+01} 7.26E+00 NC
RF-RES
SR 2.75E+00| 6.86E+01| 1.47E+00| 5.30E-01{ 2.52E+00] 2.49E+00 NC
SR-OFF 1.40E-01| 0.00E+00| 6.51E+01§ 2.22E-01| 5.21E+00{ 7.18E+00 - NC
SR-TOTAL | 2.76E+00| 6.86E+01] 2.61E+00| 5.40E-01] 2.62E+00| 2.61E+00 NC
NOTE: NC—>  Cannot Be Calculated Due to Data Discrepancy
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Table 3
RADIONUCLIDE SCALING FACTORS (SF,)

TOTAL ESTIMATED ACTIVITY 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

1.08E+06

7.54E+01

TOTAL ESTIMATED ACTIVITY FOR PROJECTED VOLUME (Without Scale-up) |

Proj. Am-241{ Proj. Cm-244] Proj. Pu-238] Proj, Pu-239]  Proj. Pu-240] Proj. Pu-241]  Proj. U-23{

5.05E+04 3.35E+03 4.94E+05 2.16EH05 3.75E+04 2.96E+05 3.64EH0
TOTAL WIPP ACTIVITIES (Based on CCA Radionuclide Table) ,

Am-241 Cm-244 Pu-238 Pu-239 Pu-240 Pu-241 U-234

4.42E+05 3.15E+04 2.61EH6 7.85E+H05 2.10E+05 2.31E+06 4.65E+02

CALCULATED SCALING FACTOR FOR EACH NUCLIDE J

Am-241 Cm-244 Pu-238 Pu-239 Pu-240 Pu-241 [-234

4.01 8.61 3.75 1.97 3.76 4.17 106.94




Table 4
VOLUME SCALING FACTOR (SF.)

[WIPP CAPACITY FOR CH-TRU WASTE
| 168500

[TOTAL STORED VOLUME FOR ALL WASIE STREAMS
| 58533.25

[TOTAL PROJ. VOLUME FOR ALL WASIE STREAMS WITH RAD DATA

| 16865.15
|[VOLUME SCALING FACTOR (SF,) ~ .
| 6.52] '
Note: ( 168500 - 58533.25 ) / 16865.15 = 6.52
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United States Government Department of Energy

Carlsbad Area Office
m e m 0 ra n d u m Carisbad, ?\lew Mexico 8822

DATE:
REPLY TO
ATTN OF:

SUBJECT:

TO:

MAR 15 1356
CAO:NTP:RLB 96-0687

Preliminary Estimate of Complexing Agents in TRU Solidified Waste Forms Scheduled for
Disposal in WIPP

Les E.Shephard, Director, SNL/NM

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 determine
the cutoff of solubility where certain compounds are no longer considered to be of interest for PA
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.
éon zatkins

Manager
National TRU Program

Attachment

@ printeg on recvcliead p3per

B3-1




Les E. Shephard

cc w/attachment:

K. Hunter, CAO

M. McFadden, CAO
R. Bisping, CAO

P. Drez, CTAC

J. Harvill, CTAC

L. Sanchez, SNL
M. Chu, SNL

M. Marietta, SNL

1)
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‘Complexing Agents
Site Summaries

ORNL

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 1 is from an ORNL report
on low-level waste, but the same compounds are 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 of Total 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. Itis
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, SNL/NM can assume that any complexing
agents listed in Table 1 could form the bulk of the TOC in the O RH-TRU tanks.

N

Los Alamos National Laboratory has provided estimatesaffour agents that are
anticipated to occur in their TRU solidified waste an ials used in

decontamination and spill clean-up operations (t

quantities of these compounds are listed in Tabe \

RFETS/INEL RN

The information provided by ithalso o0 estimate the amount of complexing
7

agents in the RFETS retrievabl t Idaho National Engineering Laboratory
-(INEL). Attached is a listi TS that was provided to the BIR team as a
basis for potential comp e scheduled for shipment to and disposal in
WIPP. This same list w gether as part of the documentation requested by the
State of Nevada to documen 1% "complexing"-agents occur in RFETS solidified
low-level "saltcrete” waste that wajild be shipped to NTS for disposal.

LANL

The list was provided as a yearly estimate of complexing agents used on site at RFETS. Itis
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 of RFETS 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 muitiplying the yearly estimates (in kilograms) by 20 years of production
at RFETS (1970-1989), which includes RFETS waste in storage at INEL.

ATTACHMENT - | OF 4
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Table 1. Organic chemicals used regularly in the TPP (7920) and TURF (7930) and

subsequently discharged to the ORNL LLLW system

Chemical Approximate
Annual Usage
- Acetic acid m*
Acetone 100 L
Adogen-364-HP (~triluarylamine) 100L
Carbon tetrachloride m
Deodorized mineral spirits (Amsco) 1000 L
2,5-di-tert-butylhydroquinone (DBHQ) m
Diethylbenzene (DEB) 800L
Diethylenetriaminepentaacetic acid (DPTA) \ m
Di (2-ethylhexyl) phosphoric acid (HD 200L
Di-isopropylbenzene (DIPB) \ 100L
Ethanol 100L
Ether m
Ethylenediaminetetraacetic aci m
2-ethyl-1-hexanol m
a-hydroxyisobutyric acid m
Isopropanol m
Methanol m
n-dodecane m
n-paraffin (NPH) m
Oxalic acid m
Thenoyitrifluoroacetone (TTA) m
Tributylphosphate (TBP) m
-Trichloroethylene (TCE) m
Xylene m

*m = minimal usage: <10 kgfyear or sL/year.
Bates, 1988

B3-4
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Table 2. ORNL Total Organic Carbon Estimates

TRU Tanks

Tank No.

Volume (m3)

Mass (kg)_

TOC (mg/kg)

TOC

EEERANANSSN
N

North Tank Farm W03 53 5670 5300 30.05
W04 18.2 24527 200 4.91
South Tank Farm W07 . 37.5 45715 1300 $9.43
w08 11.4 14080 8400 11827
W-09 0.8 833 2900 2.42
W-10 28 31650 4900 155.09
Old Hydrofracture Facility  |T-01 3 4845 18600 90.12
T-02 4.6 7328 22000 205.18
T-03 7.7 1 9140 135.54
T-04 s 2 > 0 28.84
T-09 19 7 22.61

Evaporator Facility 3281 209.50
6480 249.64

2.1 1.35

4120 370.05

MVSTs 2940 214.21
2330 295.70

6220 515.82

3135 303.18

2500 57.63

3531 229.21

3531 227.34

4470 164.62

Total TOC 3690.69

B3-5
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Table 3. RF/INEL and LANL Complexing Chemicals Estimate

Potential Complezing Agents in Rocky Flats (Including Stored at INEL) and LANL Waste

Compound | JRFMasskkg)|
[Ascarbic Acid 90
|Acetic Acid 132
Sodium Acetate 1110
Cltric Acid 90
Sodium Cltrate 400
Ozxalic Acid 90
A 23
rexyquinoline 46
butyl Phesphate 74
1,10 Phenasthroline 0.24
ihexyi-n,n-diethylcarbamoyi- 72

methyiphosphorate

7
10
1100.5

13706

LANL Mass ' Totai Mass

I
Il
11!

4

13%

-3

B3-6
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United States Government Department of Energy

Carisbad A Office
memorandum

DATE:
REPLY TQ
ATTN OF:

SUBJECT:

TO:

March 29. 1996

NTP:DW:96-1111

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

Les E. Shephard. Director. SNL/NM

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 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 (ORNL), Savannah River

Site (SRS), Hanford Operations (Hanford). and Lawrence Livermore National Laboratory
(LLNL).

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) Carisbad Area Office (CAQO). A copy of the original request for this complexing

agent information is contained in Appendix B of Revision 2 of the TWBIR (DOE/CAO-95-

1121, December 1995). The documents attached represent the final information requested
for this input to the Performance Assessment (PA) and satisfy the commitment on this
subject contained in the March 15. 1996. memorandum (CAO:NTP:RLB 96-0687) to
respond to SNL betore 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 5 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 handied (CH)-TRU waste. greater
than 94% of TRU stored and projected final waste forms. greater than 98% of the
Solidified Organic final waste forms. and greater than 92¢ of the Solidified Inorganic final
waste forms contribute to the complexing agent estimate. For RH-TRU waste. greater
than 86% of TRU stored -ad 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.
@ cnnted on recycred paper
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Les E. Shephard -

[ 3]

- March 29. 1996

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

If you have any questions concerning the enclosed information. please contact Mr. Russ

Bisping of my staff at (505) 234-7446.
%\'atkins

Manager
National TRU Program

Attachment

cc w/attachment:

R. Bisping, CAO

G. Basabilvazo, CAO
P. Drez, CTAC

L. Sanchez. SNL

M. Chu. SNL

M. Marietta, SNL

J. Harvill, CTAC

B4-2




SITE SUMMARY
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 acetate
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 concentration 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 RESPONSES
Oak Ridge National 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 reported 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

Comp gAgenis- L. 4 On
Mareh 27, 1996

Page 1 of 3
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associated with complexing agents, but that has not been verified at this time. Asa
conservatism, SNL can assume that any complexing agents listed in Table 1 could form the
bulk of the TOC in the ORNL RH-TRU tanks.

Los Alamos National Laboratory (LANL)

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

Rocky Flats Environmental Technology Site (RFETS/INEL)

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% "complexing"”
agents occur in RFETS solidified low-level "saltcrete” waste that would be shipped to the
Nevada Test Site (NTS) for disposal (Attachment 3).

The list was provided as a yearly estimate of complexing agents used on site at RFETS. Itis
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 reported in
Table 3 for RFETS are arrived at by muitiplying 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.

Savannah River Site (SRS)

The SRS has provided information (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 Operations

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 reported under three different spellings with a total of 92.5 kg. This value is

Comp g Agonts - £. dh
March 27, 1996 Page 2 of 3
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summarized in Table 3. The entire list of chemicals and the associated quantities (in kg)
reported by Hanford are included in Attachment 5.

Lawrence Livermore National Laboratory (LLNL)

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

ESTIMATED YOLIIME OF TR WASTE INCLIIDED IN COMPLEXING 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 Inorganics final waste forms. The
two rows labeled "PERCENTAGE" 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. Department of Energy, 1993, "Transuranic Waste Baseline Inventory Report (Revision
2)," DOE/CAQ-95-1121, December 1995, Carlsbad, New Mexico.
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Table 1. Organic Chemicais Used Regularly in the TPP (7920) and
TURF (7930) and Subsequently Discharged to the ORNL LLLW System

Chemical Approximate
Annual Usage

Acetic acid m*
Acetone 100L
Adogen-364-HP (~triluarylamine) 100L
Carbon tetrachloride m
Deodorized mineral spirits (Amsco) 1000L
2,5-di-tert-butylhydroquinone (DBHQ) m
Diethylbenzene (DEB) 800L
Diethylenetriaminepentaacetic acid (DPTA) m

Di (2-ethyihexyl) phosphoric acid (HDEHP) 200L
Di-isopropylbenzene (DIPB) 100L
Ethanol 100L
Ether m
Ethylenediaminetetraacetic acid (EDTA) m
2-ethyl-l-hexanol m
a-hydroxyisobutyric acid m
Isopropanol m
Methanol m
n-dodecane m
n-paraffin (NPH) m
Oxalic acid m
Thenoyitrifluoroacetone (TTA) m
Tributylphosphate (TBP) m
Trichloroethylene (TCE) m
Xylene m

*m = minimal usage: <10 kg/year or <liters/year.
Bates, 1988
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Table 2. ORNL Total Organic Carbon Estimates

TRU TANKS
—

——— e e
INACTIVE TANKS

North Tank Farm

South Tank Farm

Old Hydrofracture Facility

Evaporator Facility

MVSTs

Ww-03
W04

w-07
W-08
w09
W-10

T-01
T-02
T-03
T-04
T-09

C2
w-21
w-22
W-23

W-24
W-25
W-26
wW-27
Ww-28
W-29
W-30
W31

37.5
11.4
0.8
28

3
4.6
7.7

5
1.9

‘ACTIVE TANKS

45.6
27.5
43.5
64.2

52
90.7
59.2
69.1
16.5
46.4

26.3

ITANK NO.| VOLUME (m"}| MASS (kg)

63853
38524
60939
89818

72861
126911
82930
96707
23051
64913
64383
36828

18600
28000
9140
4620
7620

3281
6480
2.1
4120

2940
2330
6220
3135
2500
3531
3531
4470

Total TOC

_TOC (kg)_

30.05
4.91

59.43
118.27
2.42
155.09

90.12
205.18
135.54

28.84

22,61

214.21
295.70
515.82
303.18

57.63
229.21
227.34
164.62

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

POTENTIAL COMPLEXING AGENTS IN ROCKY FLATS (INCLUDING STORED AT INEL), LANL, HANFORD TRU WASTE

imethylphosphonute

COMPOUND RF MASS (kg)"” | LANL MASS (kg)® | HANFORD MASS (kg)” | TOTAL MASS (kg)
Ascorbic Acid 90 7 97
Acetic Acid 132 10 142
Sodium Acefate 1110 1110
Citric Acid 920 1100.5 1190.5
Sodium Citrate 400 400
Oxalic Acid 90 13706 13796
EDTA 23 23
8-Hydroxyquinoline 46 46
Tributly Phosphate 74 92.5 166.5
1,10 Phenanthroline 0.24 0.24
Dihexyl-n,n-diethylcarbumoyl- 72 72

) Letter from W.F. Weston to E.S. Goldberg, No. 89-RF-3055, dated September 1, 1989 (Attachment 3)
D Memorandum from C.L. Foxx to P. Drez dated March 12, 1996 (Attachment 2)
3 Memorandum from F.M. Coony and M.R. Kems to L.C. Sanchez through S. Lott, dated January 25, 1996 (Attachment 5)




Table 4. Calculation of Amount of Waste Covered

. Accounted For in

Major Sites Total TRU | Complexing Agent Estimate| Solidif. Org | Solidif. Inorg.

(m>) (m°) (m) (m>)

CH-TRU®

RL ™  45515.43 45515.43 0 23.39

INEL®|  28606.74 25657.4 789.67 3349.6

LLNL® 941.13 941.13 ) 20.18

LANL ¢ 18405.15 18405.15 30.58 6922.02

NTS @ 627.91 627.91 0 5.67

ORNL © 1560.42 0 0 0

RFETS @ 5107.92 5107.92 140.93 1423.01

SRS @ 9648.15 9648.15 0 1369.8

Total Major Sites| 110412.85 105903.09 961.18 13113.67

Total CH-TRU| 111721.43 111721.43 980 14108.51

PERCENTAGE ™ T 02.95%
RH-TRUY

RL®  21729.35 21729.35 0 0

INEL?® 220.72 196.98 3.56 65.27

LANL ¢ 193.13 193.13 0 0

ORNL © 2915.64 1243.33 0 1243.33

Total Major Sites|  25058.84 23362.79 3.56 1308.6

Total RH-TRUI __ 26930.88 26930.88 3.56 1308.6
PERCENTAGE ™ 86.75 % 100.00% 100.00% |
|_PERCENTAGE | |  8.75% | 100.00% | 100.00%

|V Table 4-3 to 423, Rev. 2 TWBIR

@ Non RFETS Waste Subtracted

I® Letter from K. Hainebach to J. Teak dated March 7, 1996 (Attachment 6)

“) Memorandum from C.L. Foxx to P. Drez dated March 12, 1996 (Attachment 2)
®) N'TS waste is derived from LLNL only, see (4)

‘ ORNL was only asked to estimate complexing agents in solidified

RH-TRU waste per DOE memorandum dated January 5, 1996 (Attachment 1)
M Letter from W.F. Weston to E.S. Goldberg, Letter No. 89-RF-30535,

dated September 1, 1989 (Attachment 3)

® | stter from J. D' Amelio to J. Teak, SWE-SWE-96-0106. dated February 28, 1996 (Attachment 4)

® Memorandum from F.M. Coony and M.R. Kems to L.C. Sanchez through S. Lott.
dated January 25, 1996 (Attachment 5)

19 Volume percentage of total TRU waste, Solidified Organics, and Solidified Inorganics
accounted for in complexing agent memorandum.
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~aunea States Government Department of Energy

Carisbad A fiica
m e m 0 ran d U m Carisbad, Nes;v ?\Aexxr:oaSBZl;'.

JATE:

AEPLY TO
ZTTNOF:

ZUBJECT:

Qe

“AN S 1938
CAO:NTP:RLE 96-0605

Additionai Transuranic t TRU) Waste Data Request for Sanata Nationai Laborataries’” Waste isciation
Pilot Plan (WIP'D) Pertormance Asscssment

Disinbuuon

We have been infarmed by representauves from Sandia Nationas Laberatones (SNL) working on WIPP
Performance Assessment (PA) that they require more information on cerzain TRU waste-related
parameters 1n order to assess their intluence cn WIPP PA (ses auached copy of relevant pages form SNL
memo).

Data for most of these parameters have alrcady been recetved from the sies cither through responscs to
thc Baseline inventory Repon (BIR), Revision 2, quesuonnaire or by discusstons with sie
representatives. However, since the request trom SNL for data on water solubic arganic ligands (i.c..
chelating agents) was not ressived in ume for inclusion in the BIR Rev. 2 data call, WTPP PA still needs
data for this parameter. As per the SNL memo. the duta arc needed by the end of February 1996. and
therefore it is being addressed througn this request separately from the upcommy BIR Rev. 3 data cail,

As documentcd in the SNL memo, WIPP PA wouid like 1o have “best cstimates” that are realisuc and not
overty conservauve. Conscaucntiy, ull sites titat have exisung cata on chelating agents present 1n their
\waste are requested to submit the best avaiiable informanan to the BIR technical staff by Februarv 26
1996. Tlic detaiis on the nature of the miormauon being requested by WIPP PA are bcx;xg provxdé:d u;
Table 3 of the attachment.

A representative from SNL WIPP PA wiil be avariable at the upcoming BIR. Revision 3. Data Call
Meccung to be hcld in Concord. California. on january 10, 19%6. We anucipate that a brief presentauon
wiil be made at this mesung by WIPP PA swif cxpiaining the impornance of the data followed by any
questions from site fepresentauves. If you have anv quesuonsicianfications regarding this matter, picasc
be ready Lo discuss these at the upcoming mecuing 1n Concord with the SN WIPP PA representative.

Russ Bisping

Waste Certification Manager

Thank vou for your continucd cooperauon.

Attactunent

@ AT on e yCied D3N

B4-10

ey s =




Distribution

Ricn Nevarez, AL
Tom Baillicul. BCL. CH
Joscon Ginnani, NV
Gary finer, OR
Reging Saner. RF

Rav Lang, CIT

Frank Schmaitz, OH
Bruce LeBrun, LAAO
Rov Keams, QAK
Rudy Gueraia. RL
Dale Ormond, SR
Jerry Wells, ID

B4-11

JAN

(%)

)




8)

A 1 emt tares s =

KEACAD-8=1 121

Specai Raguast Nea-PA 1lass

Alss wanted ar this ums is addiuonai inrcrmaucn for severai waste matenai
charactenmes. Althougn these characternisucs have not been idennfied s wane
matenal parameters 1 be usea for WIFP PA. they are neeaed for non-PA scoomg
<aicuiations 10 assess weir infiuence on PA. Since these iems are not currently PA
sarameters. inventory esumates of these characteristics as “additional informanen®
in the TWBIR or suppiied outsice of the TWBIR via wnmen correspondence.
Below vou will find an stemuzaa list of thess special request iems.

1)

2

Nos-radioscttve Matartals

Additionsi informanion is neexied on the five waus maenal charscwrrtics (ses
Tadle 2): 1) vizifisd wanes. 2) nimates (NOS'), 3) sulfstes (SOZ°), 4) phos-
phorus, and S) cement. Of these waste paramerers. the fast four are neeoed for
ths gas geaaranes modsiing. The mmatas ana tha suifsias are involves i the
desimification and sulfals reduction procarses which breakup the csilulomex,
whils the phosphorus is 3 cutrient for biadecsy of celiulosics. The eximam of
the mass quaatities of ccment in the wasts invantery should inciude both the
cemane that is coamined in the waste as cemen: itself (due w0 D&D acavities,
etc.) and the cement found in various siudges. Cement consumes €O, dus 1o
Ies conmnt of Ca(OH),. The estimaes for this non-radioscuve waste consge
tueat naad oniy be "Best esumues” at this present time so that noa-PA scoping
calcniations caa be made to determine their imiportance on overail reposnary
perrormance, (Do dot gensTaie upper-bound esumates that afe overty conserva.
tve.)

Residnes

“Best estmares” are nerned for residuas. in 2dditon to those alresdy idennfied
um.Ro:kyFianth{RFP).mnhavecu;pmhiﬁtycibdnzchum
from a resource exregory 1 2 TRU waste caegory.

Organic Ligands (Chdanng Agents)

"Best estimates”, from curremiy avaiisble informadon, are neadad for majer
wawr~soiubie oryaaic ligands which are under consideratian for the actinide
sourcs term (sas Tabls 3), If it is act possible 0 cbmin dua- from major
mgmgmmmtygﬁmumammm
be made (from existing information such as process knowiedse ee.) 30 tha
anAmgmmummMﬁu-mot
thess ligands would have aay significant impacss. (Do not genernze esumates
that are overly consxvanve.) Requmdanisfnrﬁmtwm'm"
quantities used in producnon oniy for the key sites. If informanos ca the
. ‘vﬂudmnmexisumghrymuun'lw'
vaiues shouid be used in e requested assessment of the inventory. Shouid it
be determised that more deuiled informaten on organic ligands will ba
needed, you will be given a specific writen request at & furure time. This
effort should be periormes in parailel with the TWBIR. Technical daa shouid
be suppiied in memonanoum form by tie end of February 1996 with suppert-
ing documentanion by e end of March 1996, ]

B4-12
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Table3. Jusufication of Speciai Request For Info |
: On Orzamic Compiexing Ageats. (a) -
B e )

' Ligand (b) Disanmnoa (<) :
;“ﬂ
|
1) Totad Ths men vaiusbie informanos at this Qms 15 2 "bext emmme” of the #
Compszants 1ol AMOou of wawr sowubls compexing agems (liganas) in tne t
TRU wasts maore, .
2) Com mmmmm@:ﬁaﬁlmumﬂ
largest usasl ligzad a2 TRU wams geasranng sias. Heses, invessey

QUISUTES 418 VY 1MDOrTRne, )

: 3) Lacts ﬁkixmimﬁgudthaizpmwhmapmnﬁu“
' own memstolien, What is requesisd here is 3 "bast esamam” of the |
quaaary of laczxis tha acmuslly exists in the TRU wass mamx (aot |

] 4) Ozaizs mhn_iqpuuuﬁmmamwbm“mdiu

own meabolism. What is requenad bere is 3 “Dest ecumms” of tha |
quanary of axaize that acauily exiss in the TRU wams mamz (nox
jw_an':nfuﬂmmpﬁﬁumofammlﬂm.'

S) EDTA mli;m(ahyhauﬁw&)isdmofmml
tancs Gue 10 its COMIDOR UsS as & clazxing soivent

'—-_m

(2) Informanca on thess additioeal wasz materiais are neaded for non-PA scopiag calculasions
for assessment of thexr izporance. Tha presence of thess compiexing agents are imvmorant |

] for thas sctinids sourcs I, With resDac tO increxsiag the soisbilicy of radionsciides. ..

(b) These items are rankex in the oner of their imporanes in the actinids soweeerE

(c) mmmmmmTRvmmmmmuh

mwwmuhgmmm(mm)mmﬁm
In cases where 0 informanos is available. supply guidancs ca estimacing frst-order
quaznatise.

LCS:6741:1c2/(95-2032)

Copy

P.E. Drez {Drez Eavironmenmi Assocuesi

D. Brezee (Science Appiicmuons intemanenai Corporationi

S. Chakramora [Scicnce Appiicadons (ntemaucnu Corporateal
MS-1320. C.F. Novax {Dept 6119}

MS-1323. H. Jow (Dept. 8741}
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Al ALOMVMENL <L
Los Alamos

NATIONAL LABORATORY
memorandum

'&./_:/::n Mm; -::m C. L. Foxx, NMT-7, MS ES01 €&

nwat-/ MS ESO1 e 123281 7-9201
Prone/FAX. NMT-7-WM/EC-96-035

Sk s parch 12, 1996

Daito:

r~as Paul Drez, Drez Environ Assoc.
e James J. Balkev. NMT-7, MS E501+/ 94

SUBJECT: CHELATING AGENTS IN LANL WASTE

I am certain that I have not captured all chelating agents, but I believe that I have
identified and quantified roughly the important materiais. The chelators are found in three
waste streams: 1) Cemented evaporator bottoms from TA-5S

2) Cemented sludge from the TA-50 Pretreatment Plant and

. dewatered siudge from the TA-50 Liquid Waste Treatment
Plant

3) Combustible waste from TA-55
The three streams are summarized below.

It shouid be noted that waste generation data and analyses exist over the time frame of
1980 through 1995 or shorter intervais to support the estimated vahies. In some cases,
quantitative data is aimost nonexistent and the resuits are qualitative at best. Like Rocky
Flats, plutonium processing at LANL attempts to avoid chelating agents which can
interfere with recovery operations. From your list of compounds of interest, I am unaware
of any significant usage of lactate or EDTA, so they have been eliminated from detailed
consideration. 1 have added ascorbate which has been uscd as a reducing agent in HCl
soiutions, but not in nitric acid which attacks and decomposes ascorbate. One of the
above streams is not an immobilized stream, but I believe that it is an important
contributor of a soiuble chelating agent in the form of citrate. lfthn information is
extranecus to your purposes, just ignore it

Cemented evaporator bottoms from TA-55. The evaporator bottoms are derived from
nitric acid solutions some of which (27%) contain oxalate resulting from the precipitation
of plutorum oxalate. Because of the pervasive usage of oxalate, it is contained at lower
concentrations even in those solutions that do not anse from filtering an oxalate
precipitate. Those numbers are based on anaiyticai resuits. In addition the drums contain
on the average, 3.2 liters of anaiytical solution resicues. Those solutions contribute a
negligible additional quantity of oxalate and small quantities of ascorbate, citrate and
acetate. We have semi-quantitative vaiues from the analytical organization for those
chelators, based on the quantities used in the analyiicai processes that give rise to the
residues. We know that 28 liters of soiution went into a drum of cemented waste on the
average from 1980 through Junc of 1983. Since that time, the average has been 43 liters
of soiution. In addition we have information regarding the number of drums generated
from May, 1987 through April, 1995. The drum numbers and alternate cemented forms

= T= R N R= 2 3]
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NMT-7-WM/EC-96-03§
for the remaining years are esumated. The totals based on those dats and estimstes are
shown here.  oxalate 1600kg 0.0y /°2.0Y a /432
ascorbate Tkg 176.0Y /175.1Y = 7.0Y ~7
citrate 0.5kg  se2.0¢/190.0y = 0.5 x6.S
acetate 10kg &o0.05/5%05 <10

Cemented sludge from the TA-50 Pretreatment Flant and dewatered siudge from
the TA-50 Liquid Waste Treatment Plaat. Based on experience at the liquid waste
trestment plant with upsets in the treatment process due to the presence of cheiators in the
waste stream, it has been assumed that TA-55 is the only significant source of chelating
agents in the siudge generated at that facility. Three waste fines carry liquids fom TA-SS
to TA-50. Theindusirial waste line is thought to be reasonably free of chelating agents.
The evaporator distillate in the process acid waste line is unlikely to contain significant
quantities of chelatars because the distillation process creates 3 sharp reduction in the
content of nonvolatile sohition species.

The process caustic waste {ine solution is dominated by oxalate filtrates in hydrochloric
acid that have been subjected to caustic treatment and filtration. Under the conditions of
that treatment the oxalate and ascorbate (used historicaily) are soluble and follow the
sohition 1o TA-50 for a ferrofloculstion treatment. The solution is used to neutralize the
nitric acid distillate. Because there is an excess of nitric acid, the neutralization is
completed with the addition of stock sodium hydroxide. I have assumed that the short
term excess of nitric acid decomposes the ascorbate leaving only the oxaiate. I have
estimsted the oxalate concentration in the hydroxide filtrate at 0.075 moleasliter, If this
mmber drives the calculation then we should sample the solution in the caustic halding
tank at TA-SO and get 2 representative vaiue.

Volumes of caustic solution generated by TA-55 were svailable for the years 1983 and
1986 through 1992. Volumes for all other years were estimated. 1 am assuming that the
oxafate will sppear in the siudges due to the low solubility of calcium oxaiate and because
the floculations have reiatively high concentrations of calcium.. In sddition magnestum and
aluminum oxalates are insoluble in 2 caustic environment. The oxalate precipitates will be

found in the cemented sludge, whenever genenated, and in the dewatered sludge from the
carly and middle 80°s. These oxaiates will also be found in the cement-filled corrugated

metal pipe (CMP) waste stream generated at DP site when plutonium operations were
located there. The total of oxalate in those waste streams is 11,800kg. = /2096

Combustible waste from TA-55. The combustible waste stream contains rugs that were
used in decontamination and spiil ciean-up operations. In spill clean-up the rags from the
first pass are neacly always TRU waste as measured on cur MEGAS assay instrument.
The rags are dampened with a solution labeled “versene”. Versene is a name for EDTA.
In the very early days of the lshoratory versene salution may have contained EDTA, but it
had been changed to sodium citrate solution by the time I arrived in 1969. Drums of
combustible waste do not usuaily contain only decontamination rags and often contain no
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such rags. However our wastc management personnel apparently used a unique identifier
over about & four year period (1987 to 1991) for the decontamination rags. Each item
also had a net disposal weight associated wath it. Thus I was able to get a handle on the
weight of decon rags generated in that time frame. The rags were discarded not dripping
but distinctly damp. I dampened some cheesecioth, weighing before and after, to estimare
the weight of solution contained in the rags. Knowing the weight of solution and the
concentration of the citrate, [ was abie to caiculste a weight of citrate in the discarded
rags. InMay, 1991 the usage of citrate for decontaninating was restricted to cernin
matrices. I'was able to locate recards for versene solution preparation from 1989 into
carly 1991 and then again for the past year 30 I could understand usage before and afier
1991. From that I have esumated the usage for the remsining years. With that
information, [ have estimated that the citrate contained in the combustible waste stream
from 1971 to 2033 will be 1100 kg.

Cy: Andy Montoya, NMT-7, MS ES01
NMT-7 File
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L — for saltcrete. This application addresses all the comments from
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Table 8 (continued)
Reference Documents/Results Outlining Compliance
to the General Waste Form Criteria

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

Gases Not Applicable Saltcrete is not a gaseous
waste and does not contain
radioactive gases.

Stabilization W0-5004

Etiologic Agents

Chelating Agents

Not Applicable

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

Ascorbic Acid:

As described in W0-5004,
"Waste Treatment Spray
Dryer and Saltcrete

_ Process,” cement is added

to the salt waste stream
to immobilize 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

4.5 kg 1200 to 1600 triwalls.
Acetic Acid: The average net weight of
6.6 kg one triwall box of
Sodium Acetate: saltcrete is approximately
55.5 kg 1600 pounds. Total weight

Citric Acid:

of saltcrete produced

4.5 kg between 5/15/87 and 5/7/88
Sodium Citrate: is 917 boxes * 1600 pounds
20.0 kg * 1 kg/2.2 pounds =

Oxalic Acid:
4.5 kg
EDTA: 1.15 kg

6:67*10° kg. As a worst
case, if it is assumed
that all 106.36 kg of
compiexing agents are

APPLICATION TO SHIP WASTE

SALTCRETt
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Tanle 8 (continued)
Reference Documents/Resuits Outlining Compliance
to the Generai Yaste Form Criteria

8-Hyaroxyquinoline: disposed of with the
2.3 kg saltcrete, then,
Tributyi Phosphate: 106.36/6.67*10°=1.59*10™
3.7 kg is the weight fraction of
1,10 Phenanthroline: the compiexing agents with
0.012 kg respect to the saltcrete.
dihexyl-n,n- Therefore, Rocky Flats’
diethyicarbamoyl total yearly usage of
methyiphosphonate: complexing agents amounts
3.6 kg to only 0.0159 weight
percent of the total
Total: 106.36 kg saltcrete production

between 5/15/87 and
8/7/88. This extremely
* conservative estimate is
well under the NTS limit
of 1 weight percent.

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

Bulk LLW . Not Applicable Saltcrete is not a bulk
LLW. :

4. Additional Mixed Waste Form Criteria

Table 9 references the documents (procedures, specifications,

etc.) or test/analysis resuits that specify compiiance to the

Additional Mixed Waste Form Criteria outlined in Section 2.2.2
of NVO-325.

Table 9
Reference Documents/Results Qutlining Compliance
to the Additional Mixed Waste Form Criteria

Compliiance
Criterion Documents _or Results Comments
Treated Waste Not Appiicable Saltcrete is a treated

waste that meets the land
disposal restrictions and

APPLICATION TQ SHIP WASTE

Page 21
SALTCRETE -

August 1989
B4-19




ATTACHMENT 4

Westinghouse P
Savannah River Company Mgmsogcszlgaoz

February 28. 1996

SWE-SWE-96-0106
FIWSWERCIX/ARNR
Response Required: N/A

Key Words: TRU Waste
Record Retenuon: Permanent

Jim Teak

Advanced Sciences. Incorporated

6739 Academy Road, N. E.
Albuquerque, New Mexico 87106-3345

Dear Mr. Teak:

FY96 TRANSURANIC WASTE BASELINE INVENTORY REPORT (TWBIR):;
RESPONSE _TQ THE TWBIR MEETING MINUTES REGARDING CHELATING
AGENTS AND CONCRETE STABILIZATION (1)

The Savannah River Site (SRS) has reviewed its waste practices to determine whether chelating
agents are present in retrievably stored TRU waste. SRS also has reviewed these practices to
determine whether concrete has been used to solidifv/stabilize TRU waste. These reviews
revealed that SRS TRU waste steams do not currently contain chelating agents/complexants
nor has SRS used concrete to solidify/stabilize TRU waste. - )

The Separations processes and the analytical/research 1aboratories at SRS have used chelating
agents in the separation of piutonium from irradiated uranium and other materiais. For
example. ti-butyl phosphate (TBP) is the compiexing agent used in SRS's PUREX process
and many other laboratory processes. Also. agents such as tri-octyl phosphine oxide (TOPO)
and tri-iso octylamine (TiOA) have been used or investigated through the vears. However,
none of these chelating agents/complexants has entered SRS TRU waste. The complexants
are dissolved in organic solvents for use as liquid/liquid extractants in the separation process.
These solvents are recycled until depleted and then discarded to SRS's solvent waste tanks in
the Waste Disposal Facility. This means that SRS organic liquid streams have not entered the
production lines (e.g., HB and FB-Lines) where most of SRS TRU waste is generated.
Further, a small amount of liquid TBP containing TRU nuclides is generated by SRS
laboratories. This laboratory waste is discarded to liquid waste streams. which are eventually
disposed in SRS's High Level Waste Tanks. So. none of these liquid streams that contain
complexants have entered SRS solid TRU waste streams.

SRS has not used concrete to solidify/stabilize TRU waste. The processes that generate
sturries. which require stabilization. do not contain TRU radionuclides (e.g.. plitine of
depleted uramium). For other processes that generate slurries. the waste is disposed in SRS's
High Level Waste Tanks. Even the Low Level Waste (LLW) sludge generated by SRS's
Effluent Treatment Facility (ETF) is disposed in the High Level Waste Tanks and 1s evénrually
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ied 10 SRS's Saltstone Facitity or the Derense Wasie Processing Facility (DWPF). Finallv. SRS
Joes not expect to generaic TRU waste contaiming chelaung agents nor anucipate using
conerete 1o sohdifv/stapthize TRU waste in the near-tuture.

Please direct vour quesuons to L. Williams (803) 557-6759.

Sincerely. -

W2 A

Joseph A. D'Amelio
TRU Engineering Manager

JAD:lw

cc: A. Gibbs, 724-21E

W. T. Goldston, 705-3C

F. H. Gunnels. 705-3C

S. J. Mackmuil, 703-A

S. I. Menuup, 724-21E

D. Ormond. 703-A

L. Williams, 705-3C

Records Management, 705-3C
SWE Files, 705-3C
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ATTACHMENT 5

To: L. C. Sanchez. SNL January 25, 1968
Thru: Sheila Lott, CTAC

A MC,
From: F. M. Coony and M. R. Kems, Hanford Site

RE: Additlonal TRU Waste Data Reguest for Sanaig Natlonal Laboratories’ Waste isolation Pilot
Plan Performanca Asssssmont

Refersnces: 1) Memorandum. Russ Bisping, DOE/CAQ to Distribution, same subject, dated
January §, 1988.

2)'Trlp Repon, F. M. Coony to K. L, Hisdek, January 15, 1598

The Refarence 1 memo requests addRiona! data on waste soluble organic ligands (l.e. chelating
agents) from the genersing sites by February 28, 1868.

Hanfora's approach for responding to the additionai dats requast is presented in the Refersncs 2
trip report. The first Rem of this spproach is to provide SNL, threugh CTAC, a Uist of alt
hazardous constitusnts, and their quantities, that have been reported in solid TRU wasts at
Hanford sincs 1987, the dats of ths By-Product Rule.

The fist of hazardous constituents and their quantities, from Hanford's record container tracking
systsm, are pressnted in Table 2. The chemica! names have besn truncated to 30 characters.
Hanford can provids compiste names if nesded. In some cases, the eonstituent is listed more
than once because the constitusnt (s spaifed differently in the cantainer tracking system. A
quantity of 0.00 kg means typically that the constitusnt hias baen idsntified solely bacauss tisa’
listed hazardous wasts under RCRA. In these casss, the quantity is sither abssnt or minimsi.

Pleass svaluate the tist of constituents, and indicate, in the space provided for each constituant,
If the constituent Is 3 soluble organic iQand. The suggested nomenciaturs is the foliowing:

« NA (meaning not ssiuble erganic fegena) |

L ] (mesning citrate

o L (meaning (actats)

« OX (mesning cxaiats)

s EDTA {meaning sthylenediaminstetraacadid acids

Please indicate any other refevant information by feetnotes.

To mest the requesiad dus dats, plasse provids s response to me (Dy fax) no laterthan
February 5, 1908. Please copy CTAC on the responss.

If you have sny questions, pleass contact Mike Coony at S09-378-9774 or Mark Kems at 508.
372-2383.
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Table 2. Qulmmu of z(anford Cansmuenu

FEAREIIIE m‘r»ﬁ&:—; Germes A DAY
e e e e e e e
1.1.1-TRICHLOROETHANE ] a0l
2-BUTOXYETHANOL I o.02
ACETONE : 1 o.00|
ACID ) 0.8]
ALUMINUM NITRATE 0.10|
ALUMINUM NITRATE MONOHYDRATE |  3.80
AMERCOAT 234 0.05
AMMONIUM CHLORIDE 0.01
ARSENIC 0.02
ASBESTOS 77.00
BARIUM 1.8
BERYLLIUM 017
BIS(Z-ETHYLHEXYL)PHTHALATE 0.82
BIBPHENOL A RESIN 0.54
BUTYL ALCOHOL 0.41
BUTYL GLYCIDYL ETHER 0.11
CADMIUM $0.17
CADMIUM HYDROXIDE 0.10
CALCIUM 0.83
CHLOROFLUOROPHOSPHATE
CALCIUM HYDROXIDE 0.08

[CARBON TETRACHLORIDE - 87.68
CARBONTETRACHLORIDE 85.90
CHLOROFORM 0.00
CHROMIUM 1452
COPPER T o.00
COPPER SULFATE | 0.8
CRESYLIC ACID 0.00
CUPROUS CYANICE 0.21
CYANIDE BOLUTIONS ' 021]
CYCLOHEXANE 0.00
DIR-ETHYLHEXYL)PHTHALATE 0.08
DI-OCTYL PHTHALATE 0.40
DIOCTYL PHTHALATE 0.20
|DIGCTYL PHTHALATE (DOP) 847
ETHANOL 0.20
FERRIC NITRATE 4.38
FORMIC ACID 0.2%
'HEXONE 0.10
HYDRAULIC FLUID 328.20
AYDRCCHLORIC ACID | 0.07 f—
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KER!
LEAD 8.915.5%
LEAD ACID 0.27
LEAD CHROMATE 28.97
LEAD CHROMATE CXIDE 1.54]
'LEAD CHROMATE,CHLORIN.PARAFFIN 1.33]
LEAD CHROMATES 0.05
LEAD SHIELDING 5.587.50
LIGHT AROMATIC NAPHTHA 0.30
MERCURY 1.51
{MERCURY METAL 0.00
METHYL ETHYL KETONE 0.00
|METHYL ISOBUTYL KETONE 0.00
METHYLENE CHLORIDE 8.03
NICKEL HYDROXIDE 0.10
NITRIC ACID 121
oL 0.00
PCB 130.13
PHOSPHORIC ACID 0.33
{PHTHAUC ACID BENZYL BUTYL EST 0.00
[FHTHALIC ACID BISR-ETHYLHEXYL 0.00
PHTHALIC ACID, BIS(2-ETHYLHEXY 0.05
{POTASSIUM CYANIDE 021
'POTASSIUM FLUORIDE 0.00
|POTASEIUM HYDROXIDE 5.30
RESIDUAL TANK FARM CORE SAMPLE 0.80
SELENIUM 1.10
SILVER 0.00
SODIUM 0.13
SODIUM CYANIDE 021
S0DIUM FLUORIDE 1.08
SODIUM HYDROXIDE 24.37
[SODIUM NITRATE 173.00
SODIUM SULFATE 36
STRIPCOAT 34.08
[SULFAMICACID 0.04
|SULFURIC ACID 1.53
THENOYL TRIFLUOROACETONE 0.00
TRI BUTYL PHOSPHATE 49.30
TRIBUTYL PHOSPHATE 4333
TRIBUTYLPHQSPHATE g.07

NI Y N ST S S A A TSN
L TP

B4-24




N

wossv s~

F35 Er REpe I B. Y

TRISQOCTYLAMINE ) 3001
TRIMETHYLBENZENE ] 1.01}
TRICCTYLPHOSPHINE OXICE g 2.00!
VANAQIUM PENTOYIDE AQUEQCUS ) 0.21}
soL | |
XYLENE ] 4.231
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- ~Lawrence Livermore National Laboratory .

WASTE CERTIFICATION PROGRAM
WCP96-055

March 7, 1996

Jim Teak

Advanced Sciences Incorporated
6739 Academy Road NE
Albuquerque, NM 87109

Dear Jim.

This is in response to the CAO request concerning the presence of organic
ligands (chelating agents) in TRU waste. | 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.

Sincerely yours,

AN

Kem Hainebach, Ph. D.
Waste Certification Engineer
Environmental Protection Department

KH:lh
c: Robert Fischer
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United States Government Department of Energy

Carisbad A Office
m e m O ra n d u m Carisbad, aﬁ:waMex';i 882121

DATE: June 26, 1996
or  CAO:NTP:DW 96-1528
SUBJECT: Revision of Current Estimate of Complexing Agents in Transuranic Solidified Waste Forms
Scheduled for Disposal in WIPP

TO:
Dr. Les E. 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 of Complexing 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 performed 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 of INEL 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 Ethylene Diamine 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 of 2.9 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 information 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 1, 2, and 3
from TRU waste site memoranda in Attachments 1 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., thermal) that would destroy potential

@ Printed on recycisd paper
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Dr. Les E. Shephard -2- June 26, 1996

complexing agents. There was a small percentage of RFETS 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 submittal 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 of RFETS 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 of RFETS 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 EDTA 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.

L RFETS stopped shipments of waste to INEL initially in October 1988, then
shipped additional quantities of waste from March to August 1989.

B5-2
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Dr. Les E. Shephard -3- 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.

AL ATION
As shown in Table AD-1 (for Solidified Lab waste - Content Codes 004 and 113), using
EDTA as an example:

° 347.7 m® of CH-TRU waste is in storage at INEL,

° 280.1 m? will be vitrified, and

[ 67.5 m® will be set aside for direct shipment to WIPP (including 0.33 m® for
macroencapsulation) '

[ Therefore, 80.58% will be vitrified

L RFETS provided an EDTA generation rate of 1.15 kg/year (Attachment 3 of
Original Complexing Agent Memo)

L 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 EDTA (21.3 minus 17.1 kg) will be left in the untreated
waste at INEL scheduled for shipment and disposal in WIPP

e The total EDTA in RFETS waste (both in storage at INEL and RFETS)=4.1

kg (untreated waste at INEL) + 1.15 kg/year x 1.5 years (in storage at RFETS)
=59kg

Since Content Codes 004 and 113 are the waste forms most likely to have the complexing
agents, 5.9 kg of EDTA 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 EDTA (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 of 5.9 kg of EDTA 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 isa
nonconservative estimate because INEL is planning to vitrify almost all their debris waste,
particularly the organic debris waste, which may contain some EDTA 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 letter.

If you have any questions concerning the attached information, please contact Mr. Russ

Bisping of my staff at (505) 234-7446.

Don Watkins
Manager
National TRU Program

Attachment

cc w/attachment:

R. Bisping, CAO

S. Chakraborti, CTAC
- J. Harvill, CTAC

P. Drez, DEA

R. Anderson, SNL

L. Sanchez, SNL

M. Chu, SNL

M. Marietta, SNL
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TABLE AD-1

DETAILS OF EDTA CALCULATIONS
(BASIS: ROCKY FLATS WASTE AT INEL WITH IDCs 004 AND 113)

UNPROCESSED WASTE VOLUMES (m’)

FFQQ;ID WSJ__ ID CC | Total Vol|] CH Vol | RH Vol CH=Direct Ship RH_Direct Ship Vitrified | Amalg | Macro
IN-W157 |ID-RFO-004T 4 226.8 226.8 0.0 54.3 0.0 172.3 00 | 02
IN-W]95 JID-RFO-113 113 2.5 2.5 0.0 0.0 0.0 2.5 0.0 0.0
IN-W221 JID-RFO-113T 113 14.4 14.4 0.0 12.9 0.0 1.5 0.0 0.0
IN-W229 |!D-RFO-004 4 103.9 103.9 0.0 0.0 0.0 103.8 0.0 0.1

347.7 3407 0.0 67.2 0.0 280.1 0.0 0.3
TOTAL EDTA IN RF WASTE AT INEL —> 213 kg

(1.15 kg/yr for 18.5 years)

PERCENT VITRIFIED > 80.6%
AMOUNT VITRIFIED (80.58% of 21.3 kg)-—> 17.1 kg
AMOUNT IN UNTREATED INEL WASTE—> 4.1 kg
TOTAL EDTA IN RF WASTE AT RF > 1.7 kg

(1.15 kg/yr for 1.5 years)

NEW EDTA ESTIMATE -——->

5.9 kg




TABLE AD-2

DETAILS OF REVISED EDTA CALCULATIONS
: (BASIS: ALL ROCKY FLATS SLUDGES AT INEL)

UNPROCESSED WASTE VOLUMES (m’)
FFCA_ID ws_ID CcC Total Vol CH Vol RH Vol CH_DlIrect Ship RH_DIrect Ship Vitrifled Amalg Macro
IN-W216 ID-RFO-001T 1 2531.8 2531.8 0.0 7753 0.0 1741.6 0.0 149
IN-W190 ID-RFO-00] 1 58.9 589 0.0 0.0 0.0 58.6 0.0 0.3
IN-W221 ID-RFO-113T 13 144 144 0.0 12,9 0.0 1.5 0.0 0.0
IN-W195 ID-RFO-113 113 2.5 2.5 0.0 0.0 0.0 25 0.0 0.0
IN-W228 ID-RFO-002T 2 1296.8 1296.8 0.0 153 0.0 1260.9 124 8.2
IN-W191 ID-RFQ-002 2 3424 3424 0.0 0.0 0.0 336.9 33 22
IN-W157 ID-RFQ-004T 4 226.8 226.8 0.0 543 0.0 1723 0.0 0.2
IN-W229 ID-RFO-004 4 103.9 103.9 0.0 0.0 0.0 103.8 0.0 0.1
IN-W218 ID-RFO-007T 7 461.5 461.5 0.0 461.5 0.0 0.0 0.0 0.0
iIN-W192 ID-RFO-007 7 464.3 464.3 0.0 0.0 0.0 464.3 0.0 0.0
IN-X001 ID-RFO-095N 95 4.9 49 0.0 0.0 0.0 49 0.0 0.0
82 IN-W37§ ID-RFO-995TN 995 19.3 193 0.0 0.0 0.0 19.3 0.0 0.0
O.) IN-X002 ID-RFO-995N ) 998 68.8 68.8 0.0 0.0 0.0 68.8 0.0 0.0
TOTALS 5596.4 5596.4 0.0 1319.3 0.0 235.5 15.7 25.9
TOTAL EDTA IN RF WASTE AT INEL -—> 21.3 kg
R (1.15 kg/yr for 18.5 years)
S PERCENT VITRIFIED -——> 75.7%
5 AMOUNT VITRIFIED (75.68% of 21.3 kg)-> 16.1 kg
: AMOUNT IN UNTREATED INEL WASTE-—> 52 kg
TOTAL EDTA IN RF WASTE AT RF ——> 1.7 kg

(1.15 kg/yr for 1.5 years)

NEW EDTA ESTIMATE -——> 6.9 kg
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TABLE AD-3

DETAILS. OF EDTA CALCULATIONS
(BASIS: ALL ROCKY FLATS WASTE AT INEL)

UNPROCESSED WASTE VOLUMES (m3)

FFCA_ID WS_ID CC | Total Vol CH Vol RH Vol CH; Direct Ship R&lﬂ)ircct Ship Vitrified Amalg Macro
IN-W307 ID-REQ-000 Q 1367 1367 04 00 00 1358 (1X1] 10
IN-W308 ID-RFQ-000T 0 41397 41397 00 0.0 00 41107 00 290
IN-W216 ID-RFO-00IT {1 2531.8 _2531.8 0.0 1153 00 _ 17416 040 149
IN-W190 ID-REQ-001 1 38.9 389 0.0 0.0 00 386 0.0 03
IN-W167 ID-RFQ-112T 112 164.1 _164.1 0.0 1202 00 439 00 00
IN-W168 ID-RFQ-112 112 51 R | 00 0.0 00 51 0.0 00
IN-W221 ID-RFQ-113T ] 113 144 144 (1X)) 129 00 L5 0.0 00
IN-W195 IND-RFO-113 113 2.5 235 00 0.0 00 25 0.0 00
IN-W166 ID-REQ-114T 114 108 0.8 0.0 56.2 00 14.6 0.9 00
IN-W165 ID-RFQ-114 114 4.0 4.0 0.0 0.0 00 4.0 0.0 040
IN-W370 ID-RFQ-115TN | 115 672 672 00 40.7 0.0 265 10 040
IN-X006 ID-RFQ-115N 115 Ll Ll 00 0.0 00 11 00 0.0
IN-WI186 ID-RFO-116T _} 116 2696.6 26096.6 0.0 0.6 00 26960 00 00
IN-W185 ID-RFQ-116 116 3711 3711 (0.0 0.0 00 3711 0.0 040
IN-W300 IR-RFO-117T 117 1520.2 15202 0.0 148 0.0 14932 00 122
IN-W299 ID-RFO-117 117 147.5 147.5 00 0.0 0.0 146 4 00 12
IN-W240 ID-RFO-118T-_] 118 174.6 1746 0.0 18 00 1633 0.0 35
IN-W241 ID-RFO-118 118 6.4 64 0.0 0.0 00 6.2 0.0 01
IN-W206 ID-RFO-119T 119 3833 3833 0.0 36.3 00 3470 0.0 0.9
IN-W2132 ID-RFQ-119 119 692 0922 040 (1X1] 00 692 00 0.0
[N-W230 ID-RFQ-122T 122 18.2 18.2 00 10.0 0.0 83 00 00
IN-W23] ID-RFQ-122 122 12.3 12.3 0.0 0.0 00 12.3 00 00
IN-W250 ID-RFQ-123T 123 63 8 3.8 0.0 321 0.0 202 00 65
IN-W?251 ID-RFQ-123 123 23 23 0.0 0.0 00 21 0.0 02
IN-W312 ID-BFQ-124TN {_124 32 32 0.0 23 00 08 0.0 0.0
IN-W228 ID-RFQ-002T 2 1296.8 12968 00 153 00 _ 12609 12.4 g2
IN-W191 1D-REQ-002 2 342.4 24 0.0 0.0 00 3369 33 22
IN-W282 ID-RFQ-241 241 242 242 00 0.0 0.0 241 [1X13 00
IN-W283 ID-BFQ-241T 241 L1 L1 0.0 0.0 00 L1 0.0 040
IN-W196 1D-RFO-290 290 02 0.2 0.0 0.0 0.0 02 0.0 040
IN-W222 ID-RFQ-292T 292 110.5 110.5 0.0 42.2 0.0 683 0.0 Q0
IN-W215 ID-RFQ-292 292 49 49 0.0 0.0 0.0 4.9 00 00
IN-W309 ID-REFOQ-003T 3 5694 5694 0.0 160.7 0.0 4087 00 00
IN-W310 [D-REQ-003 3 10019 10019 0.0 0.0 00 1001.9 00 0.0
IN-W276 ID-REQ-300T _§ 300 3918 3918 0.0 1514 00 2404 040 00
IN-W274 ID-RFQ-300 300 184 18.4 00 0.0 0.0 18.4 00 00
IN-W275 ID-RFO-301T 1 301 64 64 0.0 0.8 00 55 00 0.0
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TABLE AD-3

DETAILS OF EDTA CALCULATIONS
(BASIS: ALL ROCKY FLATS WASTE AT INEL)

FFCA_ID WS_ID CC ] Total Vol CH Vol RH Vol C_H= Direct Ship RH_Direct Ship Vitrified Amalg Macro
IN-W3.i8 ID-RFO-3193TN 1 393 10.0 10.0 00 38 00 6.1 00 00
IN-W157 ID-REQ-004T § 4 2268 226 8 0.0 543 0.0 1723 00 02
IN-W229 ID-RFQ-004 4 103.9 1039 00 00 00 103.8 00 01
IN-W311 ID-RFQ-409T | 409 6.6 6.6 00 23 0.0 42 0.0 00
IN-W356 ID-REQ-410TN | 410 47 47 00 00 00 417 00 00
IN-W355 ID-RFO-411TN | 411 13 1.3 00 0.0 00 13 00 00
IN-W354 ID-RFO-412TN | 412 02 02 00 00 00 02 00 00
IN-W314 ID-RFO-414T__1 414 11 L1 0.0 040 00 Ll 0.0 0.0
IN-W371 ID-RFO-416TN 1 416 02 0.2 00 00 0.0 02 00 00
IN-W363 ID-RFQ-420TN 1 420 2.3 23 040 0.0 00 23 00 00
IN-W362 ID-RFQ-421TN | 421 214 214 0.0 0.0 0.0 214 00 00
IN-W361 IN-REQ-422TN §_422 5.1 51 00 0.0 0.0 51 00 Q0
IN-W357 ID-RFQ-425TN §_425 04 04 040 0.0 Q0 04 0.0 00
IN-X009 ID-RFQ-425N 425 L3 L3 00 0.0 [IX1] 1.3 0.0 00
IN-W320 IR-REQ-430 430 19 L9 0.0 00 0.0 19 0.0 00
IN-W321 [R-RFO-430T _§ 430 42 4.2 0.0 00 0.0 42 0.0 0.0
IN-W318 ID-REQ-431 431 04 04 00 0.0 00 04 00 0.0
IN-W319 IR-RFQ-431T 431 0.8 08 00 00 0.0 08 00 040
IN-W317 ID-RFQ-432T 432 515 515 0.0 12.9 0.0 386 0.0 00
IN-W316 ID-RFQ-432 432 8.9 89 0.0 0.0 0.0 89 00 00
IN-W243 ID-RFQ-440T 440 24717 247.1 0.0 562 Q.0 1915 00 00
IN-W242 ID-RFQ-440 440 954 954 0.0 0.0 040 954 00 00
IN-W244 ID-REQ-441 441 1647 164.7 0.0 0.0 0.0 1647 0.0 00
IN-W245 ID-RFQ-441T 441 169.0 169.0 00 0.0 [1X1] 1690 090 00
IN-W247 ID-RFQ-442T 442 1995 199.5 0.0 793 00 1202 00 00
IN-W248 ID-RFQ-442 442 138.4 1384 040 040 0.0 1384 0.0 00
IN-W199 ID-RFQ-460T 460 1.3 L3 00 0.0 0.0 1.3 0.0 00
IN-W254 ID-RFQ-463T 463 10.2 10.2 00 0.0 00 06 00 95
IN-W2535 ID-RFQ-463 463 1.1 L1 00 0.0 0.0 0.1 00 10
IN-W183 ID-RFQ-464 464 kR 318 0.0 00 00 31 0.0 08
IN-W189 ID-RFQ-464T 464 6.1 6.1 00 00 00 49 00 1.2
IN-W296 ID-REQ-480T __1.430 52434 52434 [1X1) 852 00 51320 00 262
IN-W295 ID-RFQ-480 480 G688 O 6GR8Q (1 X1] 0.0 00 6654.6 00 334
IN-W294 ID-RFQ-481T 1 481 4432 443.2 0.0 11.4 0.0 4283 00 35
IN-W293 IR-REQ-481 481 1643 164.3 (X ] 00 00 163.1 00 13
IN-W212 ID-RFQ-490T | 490 2512.4 25124 00 34 00 2509.0 0.0 0.0
IN-W239 IR-REQ-490 490 8734 8734 0.0 00 00 8734 00 00
IN-W313 ID-REQ-005 5 13.6 13.6 0.0 00 00 13.6 04 00
[IN-W315 ID-RFO-Q05T. 5 0.6 06 00 00 0.0 06 00 00
IN-W218 ID-RFQ-007T 1 461.5 461.5 0.0 461.5 0aq 00 0.0 040
IN-W192 ID-RFOQ-007 1 4643 4043 00 0.0 [1X1] 4643 0.0 00
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United States Government Department of Energy

Carlsbad Area Office
m e m O ra n d U m Carisbad, New Mexico 88221

DATE:
REPLY TO
ATTN OF:

SUBJECT:

TO:

FEB 2 0 n%
" NTP:DW:96-0655

Preliminary Estimate for SNL/NM Performance Assessment Calculations of Nitrate, Sulfate,
and Phosphate Content in Transuranic Solidified Wastes Destined for Disposal in WIPP

Dr. Les Shephard, SNL/NM

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 (TWBIR) 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 kg/m’ for nitrate and 3.6 kg/m® for sulfate. The total
masses scaled over the entire WIPP disposal inventory are 1.6E+06 kg for nitrate and
6.3E+05 kg for sulfate. These densities and masses are for combined CH and 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. but 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 attached information. please contact Mr. Russ
Bisping of my staff at (505) 234-7446.

s [ peri
ekt T A /;//j{
Don Watkins :

Manager
National TRU Program

Attachment
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Preliminary Estimates of Nitrate, Sulfate. and Phosphate Content
0 T . Solidified W

L. INTRODUCTION

This report provides preliminary esumates of the amount of nitrate, suifate, and phosphate
expected to be in the transuranic (TRU) inventory that will be transported to and disposai of at
the Waste isolation Pilot Plant (WIPP) (Appendix B: DOE. 1995). Tables | and 2 of this
report provide the volumetric basis for the nitrate - ~a sulphate estimates, and Tables 3, 4, and
5 provide the calculational methodology. No quanuriable sources of phosphate have been
identified in the Inorganic Solidified final waste forms at present. Trace quantities might be

expected in some of the sludges and solidification agents. but no data currently exist to support
this.

O. BACKGROIIND

These PRELIMINARY estimates are made based on the following:

® Values presented are those expected for the finai waste forms to be disposed of at

WIPP.

Information has been requested trom sites based on Solidified Inorganic and Solidified

Organic waste forms oniy, and is the best availabie data from the TRU waste
generator/storage sites:

- The main source of nitrate is anticipated to be from the Solidified Inorganic
waste forms. - 3ich in most cases, are sludges produced trom the neutralization/
solidirication or nitric acid-based solutions used at the TRU waste
generator/storage sites. Nitrates are very soluble in aqueous solutions and
generally do not produce precipitates in the sludges. The nitrates are generaily
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: 1) chemicais (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 (CaSQ,) based
solidification material] for solidification of inorganic and/or organic solutions/
sludges at some TRU waste generator/storage sites.

Basetine Inventory Report Data. February 1996
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No quanuriable sources of phosphate have been identified in the Solidified
Inorganic final waste forms at present. Trace quantities might be expected in
some of the sludges and solidification agents, but no supporting analytical data
are available. The quantities of inorganic pnosphate are anticipated to be low in
inorganic sludges based on process histories at TRU waste sites.

Anaiytical data in Attachment 2 provide oniy "less than 0.0025" weight percent
values for phosphate, which are simuiar to the 0.001 weight percent estimate
provided by LANL in Attachment 1. These vaiues are too low to make any
reliable estimate of phosphate in TRU waste. but indicate that the quantities will
be very small. compared with the nitrate and suifate values reported. The
phosphate value of "40%" reported on page A2-7 is an analytical error. Based
on process knowledge and the lack of cations to support such a large value or
phosphate in that particular anaiysis. no such vaiue is possible.

M. GENERAL VOLUME CATCIT.ATIONS
A. Nitrate
1. Nitrate Assumptions

The amount of nitrate is estimated on the basis of the volumes of Solidified Inorganics,
which are calculated as explained below:

. Table | lists (in Column 2) the final waste form volumes of Solidified
Inorganics for Contact-Handled (CH) TRU and Remote Handled (RH) TRU
from Figures 3-9 and 3-16 or Revision 2 of the TWBIR (DOE. 1995) for the
anticipated WIPP inventory (stored pius projected volumes until 2022).

° Footnotes in Columns 3 and 4 indicate why certain volumes of waste have been
eliminated from further consideration in the calculations:

- Footnote 1 eliminates those volumes of chemicaily precipitated Solidified
[norganics for which no nitrate estimates in the waste are available. An
estimate of the nitrate contribution from these Solidified Inorganics will
be accounted for in the scaling process.

- Footnote 2 eliminates the volume of Solidified Inorganics from SRS
from further 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.

Basciine Inventory Repont Dats. February 1996
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- Footnote 3 eliminates from further consideration those volumes of
Solidified Inorganics which represent non-precipitated particulates (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
particulates.

° Rocky Flats Environmental Technology Site (RFETS) and Los Alamos National
Laboratory (LANL) have provided analytical data/estimates for nitrate 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 1 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 RF111 designation is for Content Code 111
from RFETS, where the IDC 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 muitiplying Columns 3 and 4. '

® 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 IDC 001 has also been applied to IDCs 002
and 007 at both RFETS and INEL. All these IDCs represent "older”
methaods of solidification where the sludges contain portiand cement
mainly as a sorbent interlayered with sludge which did not contain
diatomaceous earth (see Clements, 1982 for drawings).

Baseline Inventory Report Data, February 1996
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The 4% value listed in Appendix I of the TWBIR for IDC 807 represents
a "newer” method of solidification where diatomaceous earth is used as a
vacuum filtration agent and portland cement is mixed with the resulting
sludge to form a "monolithic” solidified final waste form. The dilution
with diatomaceous earth and additional portland 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% NaNO3 and 30% KNO3
(assumed weight percents). This calculates as 62% nitrate.

- Attachment | 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 waste
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

o To determine the amount of solidified wastes that need to be considered for
calculating the suifate content of the WIPP inventory (Table 2), the volume of
Solidified Organics must be added to the volume of Solidified Inorganics from
Table |: '

- 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 m’ in storage
at LANL) but plan to eliminate the process in the future and only use
portland-based cement for solidification (as was used in the past prior to
usage of the Envirostone)

Baseline Inventory Report Data. February 1996
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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 m’
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 suifate 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 (IDC 801) is derived from an average value in Attachment 3,
which represents guidelines for mixing constituents together for IDC 801
and IDC 700 (at INEL only in storage).

® LANL
- The values for sulfate quoted in Column 7 are derived from data
provided in Attachment 1. 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.

° LLNL
- 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.

Baseline Inventory Repornt Data, February 1996 .
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IV. SIMMARY CALCULATIONS

Table 5 presents the summary caiculations for determining the density (kg/m®) 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. SNL/NM 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. Department of Energy, 1995, "Transuranic Waste Baseline Inventory Report
(Revision 2)," DOE/CAO-95-1121, Carisbad, New Mexico.
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TABLE 1. TRU VOLUMES FOR NITRATE CALCULATIONS
(SOLIDIFIED INORGANICS ONLY)

TRU WASTE | TOTAL VOLUME VOLUMES WITH VOLUMES OF
SITE (STORED + NITRATE DATAOR | SLUDGES WITH
PROJECTED) | WITH PARTICULATES | NITRATE DATA
(nt) (m’) )
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) 1360.8 1369.8 :

RFETS (CH) 1423.01 1389.52 229,63’

l’ INEL (CH) 4344.44 3900.39 3508.84°
Mound (CH) 6.03 (TO BE SCALEDY (TO BE SCALED)'
LANL(CH) 6922.02 6922.02 6922.02
AL (CH) 0.42 (TO BE SCALED)' (TO BE SCALED)'
LLNL (CH) 20.18 (TO BE SCALEDY (TO BE SCALED)
CH TOTAL 14120.15 1358173 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)'
RH TOTAL 338.86 65.27 65.27
|
TRU TOTAL 15459.01 13647.0 10815.76

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 inorganics will be accounted for in the scaling process.

Eliminates the volume of Solidified Inorganics from SRS from further 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.

(%)

Eliminates from further consideration those volumes of Solidified Inorganics which represent non-precipitated particulates (c.g., incinerator
ash. graphits fines, etc.) which have been cemented to meet the WIPP WAC and nitrates are not expected to be present in the particulates,

JANUARY 1996
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TABLE 2. TRU VOLUMES FOR SULFATE CALCULATIONS

TRU WASTE SITE

FINAL WASTE FORM

TOTAL
VOLUME
()

VOLUME WITH
SULFATE DATA
(m’)

Hanford (CH)

Solidif. Inorg.

23.39

(TO BE SCALED)'

ANL-E (CH)

Solidif. Inorg.

5.20

(TO BE SCALED)'

NTS (CH)

Solidif. Inorg.

5.67

(TO BE SCALED)'

SRS (CH)

Solidif. Inorg.

1369.8

(TO BE SCALED)'

RFETS (CH)

Solidif. Inorg.

1423.01

229.63

INEL (CH)

Solidif. Inorg.

4344 .44

3598.42

Mound (CH)

Solidif. Inorg.

6.03

(T BE SCALED)!

Solidif. Inorg.

6922.02

6922.02

Solidif. Inorg.

0.42

(TO BE SCALED)'

Solidif. Inorg.

20.18

(TO BE SCALED)!

Solidif. Org.

140.93

108.99

Hanford (CH)

Solidif. Org.

76.13

(TO BE SCALED)!

LANL (CH)

Solidif. Org.

30.58

(TO BE SCALED)!

INEL (CH)

Solidif. Org.

789.67

2.55

ANL-E (CH)

Solidif. Org.

0.2]

(TO BE SCALEDY

LLNL (CH)

Solidit. Org.

6.86

6.86

CH TOTAL

15164.53

10868.93

ORNL (RH)

Solidif. Inorg.

1243.33

(TO BE SCALED)'

INEL (RH)

Solidit. Inorg.

65.27

65.27

ANL-E (RH)

Solidif. Inorg.

30.26

(TO BE SCALED)'

INEL (RH)

Solidif. Org.

3.56

(TO BE SCALED)!

RH TOTAL

1342.42

65.27

TRU TOTAL

16506.95

10933.74

No suifate data available from these sites for any waste streams.

JANUARY 1996 B6-10




TABLE 3 : NITRATE CALCULATION

{rF-MTO001 001 3.74 781.9 2924.31 8 233.94
RF-MT0800 800 104.42 7752 80946.38 4 3237.86
RF-MT0803 803 4.9 635.2 3169.65 4 126.79)
RF-MT0807 807 115.02 819.6 94270.39 4 3770.82
RF-T010 800/803/807 0.62 796.1 493.58 4 19.74
TOTAL RFETS — 228.79 181804.31 7389.14
IN-W216.875 001/002 1478.88 819.6 1212090.05 8 96967.20{
IN-W216.877 001/002 43.91 571.4 25090.17 3 2007.21
P]W-WZI(S.% 001/002 555.65 726.6 403735.29 8 32298.82
IN-W218.909* 007 101.91 544.3 55469.61 8 4431.57
IN-W220.114 RF111 122.80 725.6 89103.68 4 3564.15
IN-W220.925 RF111 443.04 819.6 363115.58 4 14524.62
IN-W228.101 002 287.33 317.3 91169.81 8 7293.58
IN-W228.883 002 608.82 1358.0 217957.56 8 17436.60
IN-W228.886 002 21.36 249.6 5331.46 8 426.52
IN-W315.601** 005 0.42 664.0 278.88 62 172.91
TOTAL INEL 3664.12 2463342.09 179129.19
LA-M002 3606.81 1296.0 467442576 8.8 411349.47
LA-T006 86.53 1004.8 86945.34 8.8 7651.19A
LA-W003 1836.58 1339.3 2459731.59 8.7 213996.65
LA-W006 1392.10 1004.8 1308782.08 8.7 121694.04
TOTAL LANL 6922.00 861088478 754691.35
OTAL TRU 10814.93 11265031.18 941209.68

= INEL did not report waste material parameters for this waste stream. The value for this IDC at RFETS was assumed.
=* This waste stream was reported in Clements (1983) to be 60% NaNO3 and 30% KNO3.
for this IDC was used from Clements (1983), since no value was quoted in Revision 2 of the TWBIR.

B6-11
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TABLE 4 : SULFATE CALCULATION

RF-MT0001 001| Sol. Inorg. 3.74 781.9 2924.31 0.11 3.2
RF-MT007 007{ Sol. Inorg. 0.83 544.3 452.86 0.02 0.09
RF-MT0800 800|  Sol. Inorg. 104.42 715.2 80946.38|  0.055 44.52
RF-MT0801 801}  Sol. Org. 108.99 877.1 95595.13 25.1 23994.38
RF-MT0803 303| Sol. Inorg. 4.99 635.2 3169.65|  0.055 1.74
RF-MTO0807 807|  Sol. Inorg. 115.02 819.6 94270.39 0.01 9.43
IRF-TO10 800/803/807| _ Sol. Inorg. 0.62 796.1 493.58]  0.055 0.27
TOTAL RFETS 338.61 277852.30 24053.65
IN-W164.1060* 700{  Sol. Org. 1.66 877.1 1455.99 25.1 365.45
IN-W164.153* 700{  Sol. Org. 0.39 877.1 780.62 25.1 195.94
IN-W216.875 001/002{  Sol. Inorg. 1478.88 319.6 1212090.05 0.11 1333.3
IN-W216.877 001/002]  Sol. Inorg. 43.91 571.4 25090.17 0.11 27.
IN-W216.98 001/002{  Sol. Inorg. 555.65 726.6 403735.29 0.11 444.11
IN-W218.909* 007|  Sol. Inorg. 101.91 544.3 55469.61 0.02 11.09)
IN-W220.114 RF111{ Sol. Inorg. 122.80 725.6 89103.68]  0.055 49.01
IN-W220.925 RF111{  Sol. Inorg. 443.04 319.6 363115.58|  0.055 199.71
IN-W228.101 002} Sol. Inorg. 287.33 317.3 91169.81 0.11 100.29
IN-W228.883 002} Sol. Inorg. 608.82 353.0 217957.56 0.11 239.75
IN-W228.886 002}  Sol. Inorg. 21.36 249.6 5331.46 0.11 5.86
TOTAL INEL 3666.25 2465299.82 2972.11
LA-M002 Sol. Inorg. 3606.81 1296.0 4674425.76 1.4 65441.96
LA-T006 Sol. Inorg. 86.53 1004.8 36945.34 1.7 1478.07
LA-W003 Sol. Inorg. 1836.58 1339.3 2459731.59 ‘5.5 135285.24
LA-W006 Sol. Inorg. 1392.10 1004.8 1398782.08 8.1 113301.35
TOTAL LANL 6923.02 8619884.78 315506.62
LL-W019*® Sol. Org 6.86 268.0 1838.48 5.1 461.46
TOTAL LLNL 6.86 1838.48 361.36
TOTAL TRU 10933.74 11364875.38 342993.84

* [NEL did not report waste material parameters tor this waste stream. The value for this IDC at RFETS was assumed.
== Sylfate value for LLNL Solidified Organics was assumed 1o be the same as for RFETS Solidified Organics (IDC 801).
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ATTACHMENT 1

TELEPHONE CONFERENCE SUMMARY

Parties: Paul Drez, DEA/CTAC
Davis Christenson, LANL

For Solidified Inorganics waste stream LA-T006; LA-W003; LA-WO006;
and LA-M002 assume the following composition for final waste
form:

Envirostone-based solidified waste forms:
Nitrate 8.2%

Sulfate 38.5%

Phosphate 0.001%

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 Pfojected Waste
wWS# Portland Envirostone Portland Envirostone
LA-T006 84.5% 15.5% 100% 0%
LA-WO006 54.65% -45.35% 100% 0%
LA-WO003 84.5% 15.5% 100% 0%
LAa-MQO02 100% 0% 100% 0%
Al -1
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ATTACHMENT 2

D61472-01 LABORATORY SAMPLE RESULTS DATE O4s1c/E0
. 7412 Slvdge PaGE 1
SAwpLE-IB 33-008395 DJC NUMRER 97838000
ENTRY DATE 11-p1-79 ACCOUNT CHARGED 8037
SOMPLETION DATE 04-10-80 BUILDING 589
CLASS SSP1
CUSTOMER P. T. GODESAIBCIS

*¢ ATOM{C ABSORPTION SPFCTROMEYRY RESULTS

CA g8d512. PORLIYY - FE 61597, LA 08 B
GA < 50. PPN X 6162. pPM(y)
NA 65501. PoRIWY 51 3654. PPM(W)

s¢ PLUTONIUM CAEMISTRY LABDRAVGRY RESULTS

cL(=) D.16 ZiWy cC3= C.36 L33 §
F(-) 57. PPH (W) H20 61.0 Z{w)
NO3 b.2 ztvy P04 < 0.0025 Uy -
S06 0.085 Z(w)

* SEMI-DQUANTATIVE EMISSION SPEC RESULTS

AG 50. PPR( W) AL 20005, PPM(W)
AS < S0. PAM(u) - 8 100. PPMLWY
A 130« PPELW) BE 50, PPML W)
.} ¢ < 50. . PP LYY Ca > 200000. PPH(N)
(1] < 1000. “PPMUIN) Ce < 500. 24,14 J N
co < 53 PPU (V) 5 T 500. PR W)
CS < 13%. PPM (W) Cu 4000, PPRINW)
FE 50007 - PPRIV) GE < - 10. PPU(M) .-
H6 - (< 10. PPMLWY X 400900. PPRIN)
Ly < -1000. pontwl "G 10000, pPRULWY
mN 500. PPH (M) ng 500, PPMIV) -
NA 50000. PPuN) N8 < 50. PPMI WY
NE 20N. PPALYY P < 1000. PPN VW)
PB < 5. PPA(YY RR < $00. PPM(NI-
S8 < 53. PPHM L) s - 100000. PPM(N)
SN < 10. PPMIN) se 10200, : LI
TA < 5. TPPRIN) TE < 100. PPMINK) -
TH < 50). PPALV) | 508, PEM{W)
TL < 50). PPM(W) u < 50%. - PPM(W)
v < 5e PP™ () v < 1000. PFA{ W) -
N < 5. LA A8 }) 2R < 50. PERIN)

&« RADIOCHEMISTRY LABORATORY RESULYS

AM D.0000317 G/G




ATTACHMENT 2

D514 72-01 LABORATORY SAMPLE RESULTS DATE 04/107¢
°AGF
SAMPLE<{D  00-008395
*+ RADIOCHEAISTRY LABORATORY RESULTS (CONTIMUED)
PU 0.0000223 G/G U €.0017 /G

AUTHORIZED SIGNATURE

el

B



ATTACHMENT 2

D61472-01 LABCRATUORY SAMFLE RESULTS ODaVTE 04710/ 8C
. 24412 .S‘/u:/je PAGE 1
SAMPLE-ID 00-008396 DJO NUMBER S703800%0
ENTRY DATE 11-01-79 ACCDUNY CHARGED 80137
COMPLETION DATE 04-10-80 BUILDING 559
CLASS SsPl
CUSTOMER P T. GODESAIB01S
*¢ ATOMIC ABSORPTION SPECTROMETRY RESULTS
ca 194587. PPM{NY - FE 4791S. ePMIN)
G& < 50, ePHLW) MG 9581, PPM(W)
NA 10508). PPRIU) S1 i5k. PRM(N)
** PLUTONTIUMN CHEMISIRY LABORATORY RESULYS
cL{-) 0.15 iy CC3= 0. 74 Z{n
Fl{-) 101. PPMIW) H2D 55.0 i)
NO3 8.0 Zlwy P0G 14 0.0025 Z{W)
S04 0.096 Ziv)
¢ SEMI-QUANTATIVE ENISSION SPEC RESULTS
AG 13. PPULWY aL 100C0. PPML W]
AS < 50 ePM(N) I - 10C. PPM(N) -
BA 533 PPMIN) BE 1000. PPMIN]
Bl < 50. pPmMtu) cA > 200000. PPMLN)
€D < 1920. PPMINWY CE < 5C0. PPM(Y) -
co < 5. PEMLM) cr - 500. PEM(W)
cS < 1200. T OPRRW)Y cu 50¢. peM(N)
FE 50009 . PRRLN) .GE < 1. FPMLY) -
- HG < 195. PPMILMY K 40000. PPNV
LY < 1000, PPM(W) MG 5000¢C. pemiw)
MN 50). PoM (MY g 200, PEM(WY -
NA 50000. pomiu) N8 < 50. PPM(IN)
N1 1000. PPMLIN) 4 < 10600, PPM(N)
pe 5. PPMINY PU £ 100. pPPR{WY-
R8 < 50 ppugy) SB < S0. PeM( )
SI 1000092 . PPMIYIY SN < 10. PPM( )
SR 103012. PPMIN) TA < 50. PPM(V) -
TE < 100. PP¥ (W) TH < 500. ' PEM( W]
71 50). POMLY Y TL < 500. PPM( W)
u < 50). PPM U} v < Se PEM(y) .
| 14 1303, PP¥(vW}) N < 590. PPMLNW]
ZR < 8. - PP™iv)
A2-3

B6-17




ATTACHMENT 2

D61472-91 LABJIRATORY SAMPLE RESULTS BaYE 0&/10/3
PAGE
SAMPLE-ID  00-008B39%

** RAIIQCHEMISTRY LABORATORY RESULTS

AN 0.00000546 G/G
PU 0.0000339 G/G u 0.000198  G/G

AUTHORIZED SIGNATURE

Hreedi®

A2-4

B6-18




ATTACHMENT 2

0614 72-01 LABORATGRY SAMPLE RFSULTS DATE u4/10/8y
. 74412 S/uJye PAGE 1
SAMPLE-TD 07-008397 DJO NUMBER 97038000
ENTRY DATE 11-01-79 ACEDUNT CHARGED 8037
COYPLETION DATE  DO%-10-80 BUILDING 559
CLASS SsPt
CUSTOMER Po To GODESAIBNIS

¢+ ATINIC ABSORPTION SPECTROMETRY RESULTS

CA 121661 PPHIWY - FE 4928¢. PeMIWY
Ga < 5% PPH (V) NG 18377. PeMN)
NA 1001 79. PPMIN) S1 287. PEMIN)-

*¢ PLUTONIUM CREMISTRY LABORATORY RESULTS

cLt-) 1.5 2y €C3= 0.59 20W)
F(~) 1%3. PAM{WY 420 60.2 Z(W)
NO3 9.1 Ny POA < 0.0025 ZIWY
S04 D.164 20w

*& SEMI-QUANTATIVE EMISSION SPEC RESULTS

AG 40229, PPMLWY AL 10000, PPR(W)
A4S < 50. PPMCN) T8 100. PPMIW) -
BA 5. PPHUINY 8E 1000, PPM(W)
81 < 50. PPMLNY ca 200080. PPM(W)
tD < 1000. PPHIN) CE < 500. PPMIW) -
co < 5)a PPM(N) cR 500, PERIN)
cs < 1030. _ PPM{W) cuy 1000. pPALY)
FE 5033). PPMLNY GE < 10. pPMLNY -
HG < 10. PPMIYW)Y (4 40000. PPM(W)
L1 < 1000. PPMIVY MG 100000. poMy)
N 1. PPM{N) ue 200, PPUIW) -
NA 60003, PEM WY NB < 50, PPMIN)
NI LED PPMLNY p < 1000. PoU( W)
P8 5. PPMLW) PU < 100. PPU(Y) -
RS 4 53). PPMIW) se < 50. PPM{ W)
Ss1 100202. PPM(W) SN < 10. FPMIW)
SR 10209. PE¥ (W) TA 4 50. PPM(W)-
TE < 102. PP¥IWY TH < 500 PRV W)
TI 333, PPM(WY TL < 500. PPN(¥)
u < 59). PPMIW) v < S. . POMI W) -
W < 1009. T PPMIW) N < 590, PPMIW)
IR < 5)a PPMIN)
A2-5

B6-19




ATTACHMENT 2

D6l472-01 LABDRAYIRY SAPL E RESULYS NATE 04/19/RC

PAGE 7
SAMPLE-ID 00-008397

*¢ RADIGCHEMISTRY LABCRATORY RESULTS

N7
AN 0.00b628 Mgre
PU 0.00000481 G/G v 0.000561 G/G

AUTHORIZEN SIGNATURE

A2 -6

B6-20
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ATTACHMENT 2
‘l Rockwell International ANALYTICAL REPOR

Energy Svstemt Group
Rochy Fials Prant

O Dos 484

Gnigen, Colorano 80401

To Account No - T e Noo

C.T. Hewitt 374 oo Date 1-24--81 - Ho- H81-1109
File :
Reported by |

Approved YA 7}?1.(:&4

] . A.M. Miller
Sample Description T T o TTTm T T s e ]

371; Waste Sludge o bn'“Q g‘ua’jc

A characterization of the 374 waste sludge was requested. The

analysis of a composited sample is given. All results are in %.

Ca 1
Mg J.8
. Si 5.8
Al 0.4
. Cr 0.12
Feo 0.9
K 0.25
Na 0.8
C 13
s 0.36
soa 0.02
cl 1.3
F 0.5
PO 40
6.6

NO
co

"o

4
3
3 .06
0., 0.37

The cations greater than 1% were determined by AZ and rhese less
than 1% by emissiau spectroscopy. The anions, excepr for HCO.. CO
and NO, were determined an o witiic acid leach of rhe sludge.” Eighcteen
perceni of the sludge was saluble in water, aud 367 saluble in

nitric acid.

A2-7

B6-21
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g
o

CLASSIFICATION
UNCLASSIFIED ~
SONFICENTIA,L
SESHET

m-‘l’u }L'- NO
LR -KiF-XT
. WP =22

TR APPROVALS

Jk2/ 0,

IC.2RInR Res T 2

Xt

T i

g
A}TH CLASSIFIERSIG, . .
. ‘ _.sy\\_g
_albley
JATE

AT’I‘ACHMENT3W1 PP-0104 - COR-

Pt .

) 19,
.L,_; [ -' PAGE l OF
Rocky F'Iul: Piant ‘A
dorth Amencen Sadce Qpurations =3

Rockwaell internuticngl Carparation uC i_{{ 1] -

P05 aoxdss INTETRETICNE!
Galcen, Colorago 30402-04€64
1303) 9€5-7000
Centracice 20 U.S. Depaniment of Energy

April 4, 1988 88-RF-1089

Albart E. Whiteran
Area Manager
COE, RFAQ

ENGINEERING PARAMETERS FOR ROCKY FLATS WASTE FORMS
This information is for the attention of W. C. Rask.

Attached are the engineering parameters -for Rocky Flats:waste forms
that were requested in the letter from J. B. Toilison to
distribution, dated March 1, 1988.- Information is included for-all
thirteen Rocky Flats waste forms, which will be transported in-the
TRUPACT-1I container.

If you have questions regarding the enclosed information, contact
Jim Alexander at (303) 966-7585 or Jeff Faynter at (303) 966-5252.
With your approval please forward to DOE/AL, Waste Transportation.

KU
’E R. Naimon, Manager
Waste Operations
Rocky Flats Plant

Aerospace Operations

Orig. and 3 cc - A. E. Whiteman
Enc.

A3 -1

B6-22




U2z de: 0N ATTACHMENT 3 pg. S

ENGINEERING FARAMETERS FOR TRUFACT-II
Waste Stream — — TRU SOLIDIFIED ORGANIC WASTE (WF=112)
For data in Section 1, Secondary Container, and Section 2,
Arrangement of Secondary Containers, see the General Engineering

Farameterce for TRUFPACT I1.

3 WASTE MATERIAL INFORMATION:

7.1 Structural:

—el.1 Maximum _and Minimum Weight - -

Drums: 7350 1b max. / S30 1b avg. / 200 1lb. min. (including
the weight of the drum)

S.1.2 Acceptable Frojectile Envelope - -~ NA, solid monolith cast
in the liner inside the drum.

T2 Thermal:

Se2a1 Quantity of Radionuclidez - ~ Isotopic Composition (Mix
Group 9, TRUFACT~II Spec.):
lsotope Fraction
Pu-238 TRACE
Pu=-23% 0.930
Pu=-240 0.058
Pu-241 Q.004
Pu-242 TRACE
Am=-241 TRACE
OTHER 0. 007
Mav. radionuclidecs (Weapons Grade Fu): 200 grams/drum

Maximum decay heat (Fu): 0.4 watts/drum
(Am): 0.3 watts/drum
Total: 0.7 watts/drum

A Chemical Form - - min.

M. ave.
oils 10 Z 8 A
trichloroethane and
trichlorotrifluoroethane S %. 10 %
carbon tetractiloride 2 % S %
emulsifier (a polyethyl
glycol ecter) S % 10 %
water S 4 S %
gypsum cement 4G % S0 L 200 1b
total liquid (Z2 gallons) 250 1b
A3-2
B6-23
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United States Government Department of Energy

x Carlsbad Area Office
m e m 0 ra n d U m Carlsbad, New Mexico 88221

DATE:
REPLY TO
ATTN OF:

SUBJECT:

TO:

April 4. 1996
CAO:NTP:DW:96-1126 .

Estimate of Cement Content in TRU Solidified Waste Forms Scheduied for Disposal in
WIPP

Les Shephard, Director, SNL

Antached 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). This 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 portiand cement in these scaled solidified waste
forms is 8.54E+06 kg. Dividing this value by 6.2E+06 ft} (~175,600 m®), the maximum
capacity of WIPP, yields a portland cement density in the overall combined contact-
handied (CH) and remote-handied (RH) transuranic (TRU) waste of 48.6 kg/m*®. The
portland cement reported is both reacted and unreacted cement in the waste. There are no
dara 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
resuited in 221 waste streams. Some waste streams were eliminated from further
consideration for the following reasons:

o Data about most Rocky Flats waste streams (both residue and nonresidue waste
streams) are for waste in current form only and not in final 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 portiand cement. A total of 20 waste
streams were eliminated because of this constraint.

@ printed on recvcled paper

B7-1
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Les Shephard 3

/

If you have any questions concerning the attached information. please contact Mr. Russ

Bisping of my statf at (505) 234-7446.
( f; do FSFHT
on

Watkins

Manager
National TRU Program

Attachment

cc wr/attachment:

M. McFadden, CAO
K. Hunter, CAO

R. Bisping, CAO

P. Drez, CTAC

J. Harvill, CTAC
L. Sanchez, SNL
M. Chu, SNL

M. Marietta, SNL

B7-2
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Calculation Summary

At the bottom of Table 1 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:

CH-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(1.34E+06) + 5.05E+05 = 8.54E+06 kg portland cement

The total density of portland cement is calculated as follows:

8.54E+06 kg/175,600 m®* = 48.6 kg/ m’ portland cement
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DOE/CA0-95-1121, Rev. 3

June 1996
APPENDIX C
SITE-SPECIFIC STORED RADIONUCLIDE INVENTORIES
CH Curies on a Site-by-Site' Basis
(Decayed to the End of 1995)
| Nuclide ARCO ARMY HANF INEL
Ac225 2.23E-15 1 31E-O1 1.62E+00 | 5.45E-06
Ac227 1.98E-15 4.08E-14 1.02E-04 3.86E-02 1.35E-19
Ac228 2.87E-18 5.60E-02 3.08E-01 1.69E-19
Ag109m
Ag110 5.08E-10 3.55E-09
Ag110m 3.81E-08 2.67E-07
Am241 5.19E-01 4.73E+03 9.01E+04 9.17E-02
Am243 9.02E-02 3.80E-01 3.85E-02
Am245 1.12E-09 3.60E-14
At217 2.23E-15 1.31€-01 1.52E4+00 | 5.45E-06
Ba137m 1.99E-01 6.46E+02 5.71E+01 .
Bi210 5.22E-15 2.05E-15 5.30E-06 2.70E-02 8.96E-03
Bi211 1.98E-15 4.08E-14 1.02E-04 3.87E-02 1.35E-19
Bi212 1.10E-18 5.19E-02 2.62E+01 8.59E-20
Bi213 2.23E-15 1.31E-01 1.52E+00 5.45E-06
Bi214 6.86E-13 4.56E-14 3.15E-05 4.80E-02 3.37E-02
Bk249 7.70E-05 2.48E-09
Bk250 8.68E-08
Ci4 1.60E+00 1.66E-01
Cd109
Cd113m 1.25E-08 3.20E-08
Cel44 4.41E-03 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 RH-TRU waste because although the final waste form is expected 1o
be CH-TRU waste, the stored waste is remotely handled at the site.

C-1




DOE/CAQ-95-1121, Rev. 3

June 1996

CH-TRU Curies on a Site-by-Site Basis (continued)
Nuclide ARCO ARMY ETEC HANF INEL LBL
Ci249 1.02E-02 3.10E-03
Cf250 1.97E-04
Cf251
Cf252 3.565E-05 2.19E-03
Cm242 2.73E-08
Cm243 1.52E-02
Cm244 3.70E+03 4.91E+02 8.70E-02
Cm245 1.71E-03 9.09E-06 2.27E-06
Cm246 1.53E-03 4,83E-07
Cm247
Cm248 8.13E-09 4.73E-07
Cob8 1.22E-14
Co60 6.23E+01
Cs134 2.45E-04" 1.20E-03
Cs135 1.91E-07 -8.08E-06
Cs137 2.11E-01 6.83E+02 6.04E+01
Es254 8.67E-08
Eu150 3.50E-05
Eu152 7.34E-07 1.62E-01
Eu154 6.22E-05 6.42E-01
Eu155 1.06E-03 3.82E-01
Febb 1.91E-05
Feb9 3.38E-21
Fr221 2.23E-15 1.31E-01 1.52E+00 | 5.45E-06
Fr223 2.73E-17 5.63E-16 1.41E-06 5.33E-04 1.86E-21
H3 8.02E-01
1129

'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.

c-2




DOE/CAO-95-1121, Rev. 3

June 1996

CH-TRU Curies on a Site-by-Site Basis (continued)
Nuclide ARCO ARMY ETEC HANF INEL LBL
Kr85
Mnb4 8.49E-04
Nb95 1.80E-11 2.38E-09
Nb95m 6.00E-14 7.95E-12
Ni59
Ni63 9.06E-05
Np237 9.49E-07 2.72E-01 8.53E-01 6.32E-06
Np239 9.02E-02 3.80E-01 3.85E-02
Np240m 5.84E-10 3.50E-14
Pa231 1.88E-13 6.72E-13 4.84E-04 1.33E-05 1.99E-18
Pa233 9.49E-07 2.72E-01 8.53E-01 6.32E-06
Pa234 6.06E-17 7.62E-03 1.50E-04 2.40E-14
Pa234m 4.66E-14 5.86E+00 1.16E-01 1.84E-11
Pb209 2.23E-15 1.31E-01 -~ | 1.62E+00 | 5.45E-06
Pb210 5.22E-15 2.05E-15 5.30E-06 2.70E-02 8.96E-03
Pb211 1.98E-15 4.08E-14 1.02E-04 3.87E-02 1.35E-19
Pb212 1.10E-18 5.19E-02 2.62E+01 8.59E-20
Pb214 6.86E-13 4 56E-14 3.15E-05 4.80E-02 3.37E-02
Pd107 2.82E-08 1.19E-06
Pm147 4.78E-02 | 2.63E+00
Po210 1.42E-15 2.05E-15 5.30E-06 2.70E-02 8.96E-03
Po211 5.53E-18 1.14E-16 2.87E-07 1.08E-04 3.78E-22
Po212 7.04E-19 3.32E-02 1.68E+01
Po213 2.19E-15 1.28E-01 1.49E+00 | 5.33E-06
Po214 6.86E-13 4.56E-14 3.15E-05 4.80E-02 3.37E-02
Po215 1.98E-15 4.08E-14 1.02E-04 3.87E-02 1.35E-19
Po216 1.10E-18 5.19E-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-
Albuguerque are reported under RH-TRU waste because although the final waste form is expected to
be CH-TRU waste, the stored waste is remotely handied at the site.
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CH-TRU Curies on a Site-by-Site Basis (continued)

Nuclide ARCO ARMY ETEC HANF INEL LBL
Po218 | 6.86E-13 | 1.40E-11 | 4.56E-14 | 3.156-05 | 4.80E-02 | 3.37E-02
Pr144 4.36E-03 | 3.12E-02
Pu236 1.04E-02
Pu238 | 3.70E+02 111601 | 8.05E+04 | 5.98E+04 | 2.32E-04
Pu239 1.80E+01 | 1.79E+00 | 2.63E+04 | 4.01E+04 | 8.45E-06
Pu240 6.12E01 | 6.156+03 | 9.82E+03 | 5.14E-03
Pu241 6.22E+00 | 3.78E+04 | 1.50E+05 | 4.48E-07
Pu242 5.00E-05 | 3.80E-01 | 9.456:01 | 1.01E-02
Pu243
Pu244 5.856-10 | 3.50E-14
Ra223 1.986-15 | 4.085-14 | 1.026-04 | 3.87€-02 | 1.356-19
Ra224 110818 [ 5.196-02 | 2.62E+01 | 8.59E-20
Ra225 223615 | 1.31601 | 1.52E+00 | 5.456-06
Ra226 | 6.86E-13 4.56E-14 | 3.15E-05. | 4.80E02 | 3.37E-02
Ra228 2.876-18 | 5.606:02 | 3.088:01 | 1.69E-19
Rh106 217603 | 1.126-02
Rn219 1.98E-15 | 4.08-14 | 1.026:04 | 3.87e-02 | 1.356-19
Rn220 1.10e18 | 5.195-02 | 2.62E+01 | 8.59E-20
Rn222 | 6.86E-13 456614 | 315605 | 4.80E-02 | 3.376-02
Ru106 217603 | 1.12E-02
Sb125 5.91E-04 | 3.53E-03
Sb126 5.136-08 | 2.17E-06
Sb126m 3.67E-07 | 1.55E-05
Se79 1.66E-07 | 7.00E-06
Sm151 6.14E-04 | 2.39E-02
Sn119m 2.956-07 | 2.10E-06
Sn121m 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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CH-TRU Curies; on a Site-by-Site Basis (continued)
Nuclide ARCO ARMY ETEC HANF INEL LBL
Sn126 3.67E-07 1.55E-05
Sra0 2.00E-01 6.92E+02 1.96E+00
Tc99 9.51E-06 2.16E-03
Te125m 1.44E-04 8.62E-04
Tel127 3.95E-09 1.02E-07
Tel127m 4.03E-09 1.04E-07
Th227 1.95E-15 4.02E-14 1.01E-04 3.82E-02 1.33E-19
Th228 1.10E-18 5.19E-02 2.62E+01 8.59E-20
Th229 2.23E-15 1.31E-01 1.52E+00 5.45E-06
Th230 4,75E-09 5.25E-11 8.11E-03 2.08E-02 1.50E-13
Th231 1.77E-08 1.06E-08 1.71E+00 6.17E-02 3.32E-14
Th232 1.61E-17 6.71E-02 3.30E-01 5.33E-19
Th234 4.66E-14 5.86E+00 1.16E-01 1.84E-11
TI207 1.97E-15 4.07E-14 1.02E-04-- 3.86E-02 1.34E-19
Ti208 3.95E-19 1.86E-02 9.42E+00 3.09E-20
TI209 4.83E-17 2.82E-03 3.28E-02 1.18E-07
U232 2.53E+01
U233 1.20E-11 8.00E+01 8.99E+02 4.81E-03
U234 1.05E-03 1.93E-06 . 5.37E+01. 6.17E+00 | 4.73E-09
U235 1.77E-08 1.06E-08 1.71E+00 6.17E-02 3.32E-14
U236 1.09E-07 2.49E-03 5.27E-03 1.81E-09
U237 1.53E-04 9.26E-01 3.67E+00 1.10E-11
U238 4.66E-14 5.86E+00 1.16E-01 1.84E-11
U240 5.84E-10 3.50E-14
Y90 2.00E-01 6.92E+02 1.96E+00
Zr93 2.14E-06 9.06E-05
Zr95 8.09E-12 1.07E-09

TArgonne 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 ARCO ARMY ETEC HANF INEL
_Total by 3.70E+02 1.80E+01 1.01E+01 1.62E+05 3.51E+05 5.08E-01
Site
Nuclide LANL LLNL MOUND NIURR NTS ORNL
Ac225 8.06E-02 9.81E-13 1.59E-13 | 2.41E-03 2.07E-01
Ac227 2.32E-01 3.32E-10 4.13E-12 1.83E-17 2.09E-04 9.85E-03
Ac228 1.59E-03 1.60E-16 1.90E-16 7.12E-04
Ag109m 6.56E+00
Ag110 2.87E-11 5.55E-11
Ag110m 2.16E-09 4.18E-09
Am241 9.11E+03 1.44E+02 3.24E-01 2.84E+02 1.61E+03
Am243 3.83E+00 | 2.45E-02 1.22E4+00 | 1.16E+01
Am245 1.95E-15 5.29E-14 1.49E-10
At217 8.06E-02 9.81E-13 1.59E-13 | 2.41E-03 2.07E-01
Ba137m 4.55E+01 1.57E-06 V 3.41E-01 2.20E+03
Bi210 2.80E-01 2.38E-13 7.23E-10 6;695-02 1:26E+00
Bi211 2.32E-01 3.32E-10 4.13E-12 1.83E-17 2.09E-04 9.85E-03
Bi212 1.32E-03 6.13E-17 1.64E-02 2.84E-01
Bi213 8.06E-02 9.81E-13 1.59E-13 2.41E-03 2.07E-01
Bi214 9.04E-01 9.47E-12 6.88E-09 1.94E-22 2.50E-01 6.49E +00
Bk249 1.3bE-10 3.65E-09 1.03E-05
Bk250 4.11E-11 9.51E-13
C14 2.00E-07 2.50E-04
Cd109 6.55E+00
Cd113m 7.42E-07 6.50E-09
Cel44 3.04E-04 7.88E-04
Cf249 9.64E-04 1.14E-02 2.82E-02

TArgonne National Laboratory-East, Argonne National lLaboratory-West, and Teledyne Brown
Engineering are not included because no data were received. Data from Sandia Nationa! 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 LANL LLNL MOUND MURR NTS ORNL
Cf250 3.18E-01 1.49E-03
Cf251 1.58E-03
Cf252 1.70E-02 1.60E-01
Cm242 3.42E-17 1.70E-04 1.39E-03
Cm243 1.09E +00
Cm244 1.67E+02 | 6.54E+01 2.286+02 | 1.06E+03
Cm245 1.60E-06 9.44E-06 3.35E-05
Cm246 4.01E-02 5.22E-04 6.14E-04 1.60E-05
Cm247 1.34E-09
Cm248 3.57E-06 2.55E-02
Cob8 1.22E-13
Co60 2.14E-04 1.84E-06
Cs134 4.24E-03 4.03E-04
Cs135 2.05E-04 1.20E-06
Cs137 4.81E+01 1.66E-06 3.60E-01 2.33E+03
Es254 4.11E-11
Eu150
Eu152 4.18E-04 1.33E-06 1.06E+00 | 6.18E-04
Eui54 2.45E-02 5.25E-07 4.28E-01
Eu155 2.31E-01 3.80E-03
Febb
Feb9 1.35E-16 1.87E-07.
Fr221 8.06E-02 9.81E-13 1.69E-13 | 2.41E-03 2.07E-01
Fr223 3.20E-03 4.58E-12 5.70E-14 2.53E-19 | 2.89E-06 1.36E-04
H3 6.46E-02
1129
Kr85 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-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)
I Nuclide LANL LLNL MOUND MURR NTS ORNL
Mnb4 5.48E-08
Nb95 1.76E-11 1.51E-17
Nb95m 5.89E-14 5.05E-20
Ni59
Ni63 1.09E-04
Np237 3.24E-02 4.71E-04 2.28E-04 | 5.78E-03 7.27E-01
Np239 3.83E+00 | 2.45E-02 1.22E+00 | 1.16E+01
Np240m 1.94E-07 9.99E-07 1.10E-09
Pa231 1.24E-03 1.54E-08 3.24E-11 8.98E-16 | 5.00E-04 3.14E-01
Pa233 3.24E-02 4.71E-04 2.28E-04 | 5.78E-03 7.27E-01
Pa234 3.07E-05 3.94E-05 1.51E-10 | 2.13E-07 5.54E-05
Pa234m 2.36E-02 3.03E-02 1.16E-07 | 1.64E-04 4.26E-02
Pb209 8.06E-02 9.81E-13 1.59E-13 | 2.41E-03 2.07E-01
Pb210 2.80E-01 2.38E-13 7.23E-10 6.69E-02 1.26E400
Pb211 2.32E-01 3.32E-10 4.13E-12 1.83E-17 | 2.09E-04 9.85E-03
Pb212 1.32E-03 6.13E-17 1.64E-02 2.84E-01
Pb214 9.04E-01 9.47E-12 6.88E-09 1.94E-22 | 2.50E-01 6.49E+00
Pd107 3.03E-05 1.78E-07
Pm147 2.00E+00 1.05E-01 1.94E-02
Po210 2.80E-01 1.97E-13 7.23E-10 6.69E-02 1.26E+00
Po211 6.60E-04 9.28E-13 1.16E-14 5.13E-20 | 5.86E-07 2.76E-05
Po212 8.48E-04 3.93E-17 1.05E-02 1.82E-01
Po213 7.89E-02 9.60E-13 1.66E-13 | 2.36E-03 2.02E-01
Po214 8.04E-01 9.47E-12 6.87E-09 2.50E-01 6.49E+00
Po215 2.32E-01 3.32E-10 4.13E-12 1.83E-17 | 2.09E-04 9.85E-03
Po216 1.32E-03 6.13E-17 1.64E-02 2.84E-01
Po218 9.05E-01 9.47E-12 6.88E-09 1.94E-22 | 2.50E-01 6.49E+00

TArgonne 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 LANL LLNL MOUND MURR NTS ORNL
Pr144 3.00E-04 7.79E-04
Pu236 5.37E-17
Pu238 1.15E+05 | 7.65E+01 1.63E+03 1.95E+02 | 3.50E+03
Pu239 7.69E+04 | 1.58E+02 | 2.98E+01 2.46E-02 | 2.76E+03 | 1.01E+03
Pu240 1.00E+02 | 6.44E+01 1.8BE+01 9.48E+02
Pu241 1.62E+03 | 1.63E+03 6.32E-03 | 2.40E+02 | 4.79E+04
Pu242 4.85E+02 | 2.02€8-02 8.70E-02 2.37E-01
Pu243 1.34E-09
Pu244 1.94E-07- 1.00E-06 1.10E-09
Ra223 2.32E-01 3.32E-10 4.13E-12 1.83E-17 | 2.09E-04 9.85E-03
Ra224 1.32E-03 6.13E-17 1.64E-02 2.84E-01
Ra225 8.06E-02 9.81E-13 1.59E-13 | 2.41E-03 2.07E-01
Ra226 9.05E-01 9.47E-12 6.88E-09 1.94E-22 | 2.50E-01 6.49E+00
Ra228 1.59E-03 1.60E-16 1.90E-16 7.12E-04
Rh106 9.97E-04 8.76E-04
Rn219 ° 2.32E-01 3.32E-10 4.13E-12 1.83E-17 | 2.09E-04 9.85E-03
Rn220 1.32E-03 6.13E-17 1.64E-02 2.84E-01
Rn222 9.05E-01 9.47E-12 6.88E-09 1.94E-22 | 2.50E-01 6.49E+00
Ru106 9.97E-04 8.76E-04
Sb125 4.67E-02 1.37E-03
Sb126 5.52E-05 3.23E-07
Sb126m 3.94E-04 2.31E-06
Se79 1.78E-04 1.04E-06
Sm151 6.00E-01 3.75E-03
Sn119m 1.66E-08 2.97E-08
Sn121m 1.09E-02 7.17E-05
Sn126 3.94E-04 2.31E-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)
Nuclide LANL LLNL MOUND MURR NTS ORNL
Sr90 4.44E+01 3.10E-01 1.48E+03
Tc99 1.02E-02 5.99E-05 1.78E+01
Te125m 1.14E-02 3.33E-04
Tel27 7.45E-10 2.29E-12
Tel27m 7.60E-10 2.34E-12
Th227 2.29E-01 3.27E-10 4.07E-12 1.81E-17 | 2.06E-04 9.72E-03
Th228 1.32E-03 6.13E-17 1.64E-02 2.84E-01
Th229 8.06E-02 9.81E-13 1.59E-13 | 2.41E-03 2.07E-01
Th230 4.90E-04 3.06E-08 3.35E-06 1.35E-18 | 9.98E-07 2.45E-04
Th231 5.27E-01 5.93E-04 2.68E-07 4.45E-11 6.15E-05 8.15E-03
Th232 2.29E-03 9.37E-16 8.19E-16 8.57E-04
Th234 2.36E-02 3.03E-02 1.16E-07 | 1.64E-04 4.26E-02
TI207 2.31E-01 3.31E-10 4.12E-12 1.83E-17 | 2.09E-04 9.82E-03
Ti208 4.76E-04 2.20E-17 5.89E-03 1.02E-01
TI209 1.74E-03 2.12E-14 3.43E-15 | 5.20E-05 4.47E-03
U232 5.50E-18 1.65E-02 2.90E-01
U233 4.46E+01 5.95E-09 1.78E-09 | 1.81E+00 | 1.77E+02
U234 5.84E+00 | 3.17E-03 5.52E-02 2.98E-13 | 1.25E-02 1.67E+01
U235 5.27E-01 5.93E-04 2.68E-07 4.45E-11 6.15E-05 8.15E-03
U236 2.99E-06 7.63E-06 4.20E-06 3.40E-04
U237 3.98E-02 4.00E-02 1.55E-07 | 5.88E-03 1.18E+00
U238 2.36E-02 3.03E-02 1.16E-07 1.64E-04 4.26E-02
U240 1.94E-07 9.99E-07 1.10E-09
YS0 4.45E+01 3.10E-01 1.48E+03
Z2r93 2.30E-03 1.35E-05
Zr95 7.93E-12 6.81E-18

TArgonne 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

2.03E+05 6.38E+04

Total by 3.65E-01 | 3.74E+03

Site

2.14E+03 | 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-
Aibuquerque 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 SR-Off TOTAL
Ac225 4.01E-07 3.55E-11 2.14E-09 1.31E-05 1.02E-10 1.94E +00
Ac227 1.27E-12 4.83E-17 1.58E-10 1.62E-08 3.70E-07 2.89E-10 2.80E-01
Ac228 1.49E-14 7.07E-13 1.01E-02 2.13E-14 3.76E-01
Ag109m 6.56E +00
Ag110 4.14E-09
Ag110m 3.11E-07
Am241 1.10E+04 1.19E+05 3.58E+03 1.20E+02 | 2.40E+05
Am243 7.55E-01 1.80E+01
Am245 1.27E-09
At217 4.01E-07 3.55E-11 2.14E-08 1.31E-05 1.02E-10 1.94E+00
Ba137m 7.11E+00 2.96E+03
Bi210 4.54E-12 1.08E-09 1.69E-07 9.40E-07 1.65E+00
Bi211 1.27E-12 4.83E-17 1.58E-10 1.62E-08 3.70E-07 2.89E-10 2.81E-01
Bi212 4.98E-15 3.82E-13 9.18E-03 1.93E-14 2.66E +01
Bi213 4,01E-07 3.55E-11 2.14E-09 1.31E-05 1.02E-10 1.94E+00
Bi214 9.77E-11 1.35E-08 1.51E-06 5.79E-06 7.72E+00
Bk249 8.73E-05
Bk250 8.68E-08
ci4 1.77E+00
Cd109 6.55E+00
Cd113m 7.81E-07
Cel144 8.72E-13 3.70E-02
Cf249 5.39E-02
Cf250 3.20E-01
Cf251 1.58E-03
Cf252 3.62E-01 3.61E+01
Cm242 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 SR-Off TOTAL
Cm243 1.11E+00
Cm244 6.15E+02 6.32E+03
Cm245 1.77E-03
Cm246 4.28E-02
Cm247 1.34E-09
Cm248 1.61E-04 3.35E-02
Co58 1.34E-13
Co60 3.56E-01 6.27E+01
Cs134 3.18E-06 6.09E-03
Cs135 2.15E-04
Cs137 7.52E+00 3.12E+03
Es254 8.68E-08
Eu150 3.50E-05
Eu152 1.22E+00
Eu154 2.83E-04 1.10E+00
Eu1556 3.13E-06 6.18E-01
Fe55 1.91E-05
Fe59 1.87E-07
Fr221 4.01E-07 3.55E-11 2.14E-09 1.31E-05 1.02E-10 1.94E+00
Fr223 1.75E-14 6.67E-19 | 2.19E-12 2.23E-10 5.10E-09 3.99E-12 3.87E-03
H3 8.66E-01
1129 1.17E-07 1.17E-07
Kr85 1.96E-01
Mn54 1.00E-10 8.49E-04
Nb85 2.41E-09
Nb95m 8.06E-12
Ni59 1.25E-03 1.25E-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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June 1996
CH-TRU Curies on a Site-by-Site Basis (continued)

I Nuclide PAD PANT RFETS RF-Res SR-On SR-Off TOTAL
Ni63 1.53E-01 1.53E-01
Np237 5.49E+01 1.70E-02 3.19E-01 8.59E+00 | 3.58E-03 6.58E+01
Np239 7.55E-01 1.80E+01
Np240m 1.59E-11 1.20E-06
Pa231 2.09E-11 2.31E-15 2.70E-09 1.59E-07 1.68E-06 1.65E-09 3.16E-01
Pa233 5.48E+01 1.70E-02 3.19E-01 8.59E+00 | 3.58E-03 6.58E+01
Pa234 1.94E-17 9.23E-12 7.37E-06 5.26E-08 7.90E-03
Pa234m 1.49E-14 7.10E-09 5.67E-03 4.04E-05 6.08E+00
Pb209 4.01E-07 3.55E-11 2.14E-09 1.31E-05 1.02E-10 1.94E+00
Pb210 4.54E-12 1.08E-09 1.69E-07 9.40E-07 1.65E+00
Pb211 1.27E-12 4.83E-17 1.58E-10 1.62E-08 3.70E-07 2.89E-10 2.81E-01
Pb212 4.98E-15 3.82E-13 9.18E-03 1.93E-14 2.66E+01
Pb214 9.77E-11 1.35E-08 1.51E-06 5.79E-06 7.72E+00
Pd107 3.17E-05
Pm147 1.24E-05 4.79E+00
Po210 4.50E-12 1.08E-09 1.69E-07 9.40E-07 1.65E+00
Po211 3.56E-15 1.35E-19 | 4.43E-13 4.53E-11 1.04E-09 8.10E-13 7.86E-04
Po212 3.19E-15 2.45E-13 5.88E-03 1.24E-14 1.765+01
Po213 3.93E-07 3.47E-11 2.10E-09 1.28E-05 9.94E-11 1.90E+00
Po214 8.77E-11 1.35E-08 1.51E-06 5.79E-06 7.72E+00
Po215 1.27E-12 4.83E-17 1.58E-10 1.62E-08 3.70E-07 2.89E-10 2.81E-01
Po216 4.98E-15 3.82E-13 9.18E-03 1.93E-14 2.66E+01
Po218 9.77E-11 1.35E-08 1.51E-06 5.79E-06 7.73E+00
Pr144 8.62E-13 3.66E-02
Pu236 1.04E-02
Pu238 3.43E+02 | 8.09E+03 | 2.86E+05 | 2.01E+05 | 7.56E+05
Pu239 5.57E+01 5.65E-02 | 9.98E+03 1.84E+05 | 9.13E+03 1.68E+02 | 3.51E+05

TArgonne 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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June 1996
CH-TRU Curies on a Site-by-Site Basis (continued)

Nuclide | PAD PANT RFETS RF-Res SR-On SR-Off TOTAL
Pu240 7.22E+03 | 4.22E+04 | 2.21E+03 | 7.97E+01 | 6.88E+04
Pu241 5.23E+04 | 7.22E+05 | 6.02E+04 | 1.73E+03 | 1.07E+06
Pu242 9.63E-05 | 5.33E+00 | 3.75E-01 4.93E+02
Pu243 1.34E-09
Pu244 1.59E-11 1.20E-06
Ra223 1.27E-12 | 4.83E-17 | 1.58E-10 | 1.62E-08 | 3.70E-07 | 2.89E-10 | 2.81E-01
Ra224 4.98E-15 | 3.82E-13 | 9.18E-03 | 1.93E-14 | 2.66E+01
Ra225 4.01E-07 3.55E-11 2.14E-09 | 1.31E-05 | 1.02E-10 | 1.94E+00
Ra226 9.77E-11 1.356-08 | 1.51E-06 | 5.79-06 | 7.73E+00
Ra228 1.49E-14 | 7.07E-13 | 1.01E-02 | 2.13E-14 | 3.76E-01
Rh106 1.84E-10 1.52E-02
Rn219 1.27E-12 | 4.83E-17 | 1.58E-10 | 1.62E-08 | 3.70E-07 | 2.89E-10. | 2.81E-01
Rn220 4.98E-15 | 3.82E-13 | 9.18E-03 | 1.93E-14 | 2.66E+01
Rn222 9.77€-11 1.356-08 | 1.51E-06 | 5.79E-06 | 7.73E+00
Ru106 1.84E-10 1.52E-02
Sb125 2.60E-05 5.22E-02
Sb126 2.41E-08 5.78E-05
Sb126m 1.72E-07 4.12E-04
Se79 1.86E-04
Sm151 3.13E-04 6.28E-01
Sn119m 2.44E-06
Sn121m 1.14E-02
Sn126 1.72E-07 4.12E-04
5190 6.98E +00 2.22E+03
Tc99 4.50E-06 1.78E+01
Te125m 6.34E-06 1.27E-02
Te127 1.07E-07

'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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June 1996
CH-TRU Curies on a Site-by-Site Basis (continued)

I Nuclide PAD PANT RFETS RF-Res SR-On SR-Off TOTAL
Tel27m 1.08E-07
Th227 1.25E-12 4,77E-17 1.56E-10 1.60E-08 3.64E-07 2.85E-10 2.77E-01
Th228 4.98E-15 3.82E-13 9.18E-03 1.93E-14 2.66E+01
Th229 4.01E-07 3.65E-11 2.14E-09 1.31E-05 1.02E-10 1.94E+-00
Th230 1.16E-07 8.88E-06 6.87E-04 1.66E-03 3.20E-02
Th231 3.29E-07 1.09E-10 | 4.78E-05 1.56E-03 5.83E-03 1.04E-05 2.31E+00
Th232 1.02E-13 2.55E-12 2.13E-02 4.79E-14 4.22E-01
Th234 1.49E-14 7.10E-09 5.67E-03 4.04E-05 6.08E+00
TI1207 1.27E-12 4.82E-17 1.568E-10 1.61E-08 3.69E-07 2.88E-10 2.80E-01
Ti208 1.79E-15 1.37E-13 3.30E-03 6.94E-15 9.55E+00
Ti209 8.67E-09 7.66E-13 4.63E-11 2.83E-07 2.19E-12 4,19E-02
U232 2.56E+01
U233 1.42E-03 1.95E-07 6.56E-06 8.93E-03 1.78E-07 1.20E+03
U234 4.81E-03 2.03E-01 1.06E +01 1.50E+01 1.07E+02
U235 3.29E-07 1.08E-10 | 4.78E-05 1.56E-03 5.83E-03 1.04E-05 2.31E+00
U236 . 9.17E-04 1.07E-02 4.77E-02 1.12E-04 6.75E-02
U237 1.28E+00 | 1.77E+01 1.48E+00 | 4.23E-02 2.64E+01
U238 1.49E-14 7.10E-09 5.67E-03 4.04E-05 6.08E+00
U240 1.59E-11 1.20E-06
Y90 6.98E+00 2.22E+03
Zr93 2.41E-03

_Z_r95 _ M L . 1.09E-09
TOTAL | 1.66E+02 | 5.55E-02 | 8.08E+04 | 1.08E+06 | 3.62E+05 | 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)

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 Army Materiel Command

Energy Technology Engineering Center

Hanford

Idaho National Engineering Laboratory

Knolls 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

Pantex

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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RH Curies on a Site-by-Site’ Basis
{Decayed to the End of 1995)

DOE/CA0-95-1121, Rev. 3

Nuclide ETEC HANF INEL KAPL LANL
Ac225 3.07E-18 5.45E-04 1.76E-04 4.11E-18

Ac227 1.05E-16 1.70E-05 2.61E-07 1.35E-18 4.60E-07
Ac228 1.60E-03 3.87E-05

Ag110 4.13E-09 9.88E-10
Ag110m 3.11E-07 7.43E-08
Am241 5.85E-02 1.93E+02 4.68E+01 5.07E-02

Am243 6.91E-04

Am245

At217 3.07E-18 5.45E-04 1.76E-04 4.11E-18

Ba137m 2.48E+00 6.61E+03 1.80E+03 5.40E+01 1.28E+02
Bi210 2.33E-07 6.06E-12 1.87E-16 5.61E-17
Bi211 1.05E-16 1.70E-05 2.61E-07 1.35E-18 4.60E-07
Bi212 1.49E-03 2.65E-05

Bi213 3.07E-18 5.45E-04 1.76E-04 4.11E-18

Bi214 1.16E-06 3.26E-10 1.24E-14 7.25E-15
Bk249

ci14 4.00E-02

Cd113m 1.15E-07 8.88E-07
Cel44 3.98E+00 1.56E+00 1.60E-02
Cf249

Cf250

Cf252

Cm243 1.45E-02

Cm244 9.63E-02

Cm245

Cm246

Cm248

June 1996

1Argonne National Laboratory-West is not included in this table because no radionuclide data were received fromr

the site.
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RH-TRU Curies on a Site-by-Site Basis {continued)

Nuclide ETEC HANF INEL KAPL LANL
Co58 4.37E-11

Co60 2.30E+00 | 3.36E+02 1.31E+01 2.75E-01 4.17E+00
Cr51 1.08E-05

Cs134 , 5.38E +01 4.73E+00 2.42E-02
Cs135 2.36E-05 1.91E-04
Cs137 2.62E+00 | 6.98E+03 1.90E +03 5.71E+01 1.35E+02
Eu152 1.14E-01 5.09E-04
Eu154 7.92E-01 1.40E+00 3.50E-02
Eu155 3.35E-01 1.81E-01 1.77E+00
Fe55 5.97E-01

Fr221 3.07E-18 5.45E-04 1.76E-04 4.11E-18

Fr223 1.45E-18 2.35E-07 3.60E-09 1.87E-20 6.34E-09
H3 1.43E-01

Kr85 5.95E + 00

Mn54 8.31E-02

Nb95 5.28E-12 2.14E-14
Nb95m 1.76E-14 7.15€-17
Ni63 3.50E+00

Np237 2.26E-08 1.58E-03 8.10E-04 2.25E-08

Np239 6.91E-04

Np240m

Pa231 6.68E-15 6.21E-05 1.42E-06 7.51E-17 2.39E-06
Pa233 2.26E-08 1.58E-03 8.10E-04 2.25E-08

Pa234 1.33E-05 1.80E-06 4.48E-18 2.60E-08
Pa234m 1.03E-02 1.38E-03 3.45E-15 2.00E-05
Pb209 3.07E-18 5.45E-04 1.76E-04 4.11E-18

Pb210 2.33E-07 6.06E-12 1.87E-16 5.61E-17

June 1996

TArgonne National Laboratory-West is not included in this table because no radionuclide data were received from

the site.
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RH-TRU Curies on a Site-by-Site Basis (continued)

Nuclide ETEC HANF INEL KAPL LANL
Pb211 . 1.05E-16 1.70E-05 2.61E-07 1.35E-18 4.60E-07
Pb212 1.49E-03 2.65E-05

Pb214 1.16E-06 3.26E-10 1.24E-14 7.25E-15
Pd107 3.49E-06 2.83E-05
Pm147 1.49E+01 4.34E+00 1.13E+01
Po210 2.33E-07 4.06E-12 8.21E-17 1.60E-17
Po211 2.94E-19 4.77E-08 7.30E-10 3.78E-21 1.29E-09
Po212 9.54E-04 1.70E-05

Po213 3.00E-18 5.33E-04 1.72E-04 4.02E-18

Po214 1.16E-06 3.26E-10 1.24E-14 7.25E-15
Po215 1.06E-16 1.70E-05 2.61E-07 1.35E-18 4.60E-07
Po216 1.49E-03 2.65E-05

Po218 1.16E-06 3.26E-10 1.24E-14 7.25E-15
Pr144 3.93E+00 1.54E+00 1.59E-02
Pu238 4.67E+01 6.09E+01 9.27E-01 3.90E+00
Pu239 4.00E-01 3.35E+02 2.98E+01 3.30E-03 9.28E+01
Pu240 1.67E+02 1.13E+01 3.10E-03

Pu241 4.67E+03 4.82E+01 7.77€-01

Pu242 4.92E-03 1.01E-03 1.56E-05

Pu244

Ra223 1.05E-16 1.70E-05 2.61E-07 1.35E-18 4.60E-07
Ra224 1.49E-03 2.65E-05

Ra225 3.07E-18 5.45E-04 1.76E-04 4.11E-18

Ra226 1.16E-06 3.26E-10 1.24E-14 7.25E-15
Ra228 1.60E-03 3.87E-05

Rh106 6.64E-02 4.98E-01 3.38E-01
Rn219 1.05E-16 1.70E-05 2.61E-07 1.35E-18 4.60E-07

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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RH-TRU Curies on a Site-by-Site Basis (continued)

Nuclide ETEC HANF INEL KAPL LANL
Rn220 . 1.49E-03 2.65E-05

Rn222 1.16E-06 3.26E-10 1.24E-14 7.25E-15
Ru106 6.64E-02 4.98E-01 3.38E-01
Sb125 9.81E-01 5.33E-01 2.79E+00
Sb126 6.35E-06 5.15E-05
Sb126m 4.53E-05 3.68E-04
Se79 2.05E-05 1.66E-04
Sm151 7.23E-02 5.82E-01
Sn119m 2.33E-06 5.20E-07
Sn121m 1.36E-03 1.09E-02
Sn126 4.53E-05 3.68E-04
Sr90 2.62E+00 6.46E+03 1.70E+03 5.70E+01 1.24E+02 l
Ta182 1.49E-07

Tc99 1.18E-03 9.54E-03
Te125m 2.39E-01 1.30E-01 6.88E-01
Te127 5.78E-09 1.31E-10
Te127m 5.91E-09 1.34E-10
Th227 1.03E-16 1.68E-05 2.57E-07 1.33E-18 4.53E-07
Th228 1.49E-03 2.65E-05

Th229 3.07E-18 5.45E-04 1.76E-04 4.11E-18

Th230 2.42E-04 1.37E-06 4.36E-11 5.01E-11
Th231 4.73E-10 1.46E-01 5.41E-03 4.53E-12 8.78E-03
Th232 1.96E-03 7.51E-05 4.68E-21

Th234 1.03E-02 1.38E-03 3.45E-15 2.00E-05
TI207 1.05E-16 1.70E-05 2.60E-07 1.35E-18 4.58E-07
TI208 5.35E-04 9.52E-06

TI209 6.63E-20 1.18E-05 3.79E-06 8.88E-20

June 1996

TArgonne National Laboratory-West is not included in this table because no radionuclide data were received from

the site.
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RH-TRU Curies on a Site-by-Site Basis (continued)

| Nuclide ETEC HANF INEL KAPL LANL
U233 6.55E-14 4.15E-01 3.91E-01 7.62E-14
U234 1.29E+00 1.561E-01 4.98E-06 1.11E-05
U235 4.73E-10 1.46E-01 5.41E-03 4.53E-12 8.78E-03
U236 8.63E-05 3.52E-06 1.24E-10
U237 1.15E-01 1.18E-03 1.91E-05
U238 1.03E-02 1.38E-03 3.45E-15 2.00E-05
U240
Y90 2.62E+00 6.46E+03 1.70E+03 5.70E+01 1.24E+02
Zr93 2.65E-04 2.15E-03
Zr95 2.38E-12 B 9.64E-15

| TOTAL 1.31E+01 3.23E+04 7.39E+03 2.43E+02 6.30E+02

Nuclide SNL/NM WVDP TOTAL
Ac225 8.80E-14 3.02E-01 2.96E-15 6.40E-18 7.44E-15 3.03E-01
Ac227’ 9.88E-13 7.17E-04 4,20E-13 2.77E-20 7.35E-04
Ac228 3.63E-18 8.73E-02 8.89E-02
Ag110 5.12E-09
Ag110m 3.85E-07
Am241 4.85E-01 2.41E+02 | 6.79E-02 1.02E-02 5.39E-01 4.82E+02
Am243 9.98E-05 1.60E-05 8.07E-04
Am245 8.61E-16 8.61E-16
At217 8.80E-14 3.02E-01 2.96E-15 6.40E-18 7.44E-15 3.03E-01
Ba137m 9.25E+03 | 6.49E+00 5.06E+01 1.79E+04
Bi210 2.39E-07 1.24E-16 1.51E-12 4.72E-07
Bi211 9.88E-13 7.19E-04 4.20E-13 2.77E-20 7.37E-04
Bi212 2.08E-18 8.51E-02 8.66E-02

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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RH-TRU Curies on a Site-by-Site Basis (continued)

DOE/CAO-95-1121, Rev. 3

| Nuctide | nTs ORNL SRS SNLINM | wvDP TOTAL
Bi213° | 8.80E-14 | 3.02E-01 | 2.96E-15 | 6.40E-18 | 7.44E-15 | 3.03E-01
Bi214 1.66E-06 | 1.64E-14 | 7.34E-20 | 2.38E-11 | 2.82E-06
Bk249 5.94E-11 5.94E-11
C14 6.12E400 6.15E+00
Cd113m 1.00E-06
Cel44 1.20E+01 1.75E+01
Ci249 1.34E-02 1.34E-02
C250 | 1.81E-01 1.81E-01
Cf252 3.86E+00 3.86E+00
Cm243 1.48E+02 1.48E+02
Cm244 | 1.55E+02 | 9.44E+02 | 4.68E+00 1.10E+03
Cm245 4.39E-06 4.39E-06
Cm246 | 3.95E-04 3.95E-04
Cm248 6.14E-04 6.14E-04
Co58 4.37E-11
Co60 6.17E+02 9.73E+02
Cr51 1.08E-05
Cs134 9.56E +00 6.81E+01
Cs135 2.15E-04
Cs137 9.78E+03 | 6.86E+00 5.35E+01 | 1.89E+04
Eu152 3.66E +03 3.66E+03
Eu154 1.77E+03 1.77E+03
Eu155 3.51E+02 3.53E+02
Fe55 5.97E-01
Fr221 8.80E-14 | 3.02E-01 | 2.96E-15 | 6.40E-18 | 7.44E-15 | 3.03E-01
Fr223 1.36E-14 | 9.90E-06 | 5.80E-15 | 3.82E-22 1.01E-05
H3 7.71E-02 2.20E-01

'Argonne National Laboratory-West is not included in this table because no radionuclide data were received from

the site.
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RH-TRU Curies on a Site-by-Site Basis (continued)

DOE/CA0-95-1121, Rev. 3

I Nuclide NTS ORNL SRS SNL/NM WvDP TOTAL
Kr85 5.95E+00
Mnb54 8.31E-02
Nb95 2.01E+00 2.01E+00
Nb95m 6.72E-03 6.72E-03
Ni63 3.50E+00
Np237 3.19E-06 8.39E+00 | 1.43E-05 1.01E-08 1.49E-06 8.39E+00
Np239 9.98E-05 1.60E-05 8.07E-04
Np240m 6.62E-11 6.62E-11
Pa231 6.39E-12 8.11E-05 2.67E-11 5.21E-19 1.47E-04
Pa233 3.19E-06 8.39E+00 | 1.43E-05 1.01 E;OB 1.49E-06 8.39E+00
Pa234 3.31E-21 3.96E-02 3.96E-02
Pa234m 2.54E-18 3.05E+01 3.05E+01
Pb209 8.80E-14 3.02E-01 2.96E-15 6.39E-18 7.44E-15 3.03E-01
Pb210 2.39E-07 1.24E-16 1.61E-12 4.72E-07
Pb211 9.88E-13 7.19E-04 4.20E-13 2.77E-20 7.37E-04
Pb212 2.08E-18 8.51E-02 8.66E-02
Pb214 1.66E-06 1.64E-14 7.34E-20 2.38E-11 2.82E-06
Pd107 3.18E-05
Pm147 1.34E+00 3.19E+01
Po210 2.39E-07 3.40E-17 1.51E-12 4.72E-07
Po211 2.77E-15 2.01E-06 1.18E-15 7.74E-23 2.06E-06
Po212 1.34E-18 5.45E-02 5.565E-02
Po213 8.61E-14 2.95E-01 2.89E-15 6.26E-18 7.28E-15 2.96E-01
Po214 1.66E-06 1.64E-14 7.34E-20 2.38E-11 2.82E-06
Po215 9.88E-13 7.19E-04 4.20E-13 2.77€-20 7.37E-04
Po216 2.08E-18 8.51E-02 8.66E-02
Po218 1.66E-06 1.64E-14 7.34E-20 2.38E-11 2.82E-06

June 1996

1Argonne National Laboratory-West is not included in this table because no radionuclide data were received from

the site.
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RH-TRU Curies on a Site-by-Site Basis (continued)

DOE/CAO-95-1121, Rev. 3

l Nuclide NTS ORNL SRS SNL/NM WVDP TOTAL
Pr144 1.18E+01 1.73E+01
Pu238 2.82E+01 | 8.83E+00 | 4.92E-06 1.98E+01 1.69E+02
Pu239 2.36E+00 | 9.86E+01 1.06E-02 2.00E-06 5.58E+02
Pu240 2.54E-01 1.07E+00 | 5.06E-04 1.79E+02
Pu241 6.60E-05 3.98E-07 4.71E+03
Pu242 4.27E-09 5.94E-03
Pu244 6.63E-11 6.63E-11
Ra223 9.88E-13 7.19E-04 4,20E-13 2.77E-20 7.37E-04
Ra224 2.08E-18 8.51E-02 8.66E-02
Ra225 8.80E-14 3.02E-01 2.96E-15 6.40E-18 7.44E-15 3.03E-01
Ra226 1.66E-06 1.64E-14 7.34E-20 2.38E-11 2.82E-06
Ra228 3.63E-18 8.73E-02 8.89E-02
Rh106 3.21E+01 3.30E+01
Rn219 9.88E-13 7.19E-04 4.20E-13 2.77€-20 7.37E-04
Rn220 2.08E-18 8.51E-02 8.66E-02
Rn222 1.66E-06 1.64E-14 7.34E-20 2.38E-11 2.82E-06
Ru106 3.21E+01 3.30E+01
Sb125 4.30E+00
Sb126 5.78E-05
Sb126m 4.13E-04
Se79 1.86E-04
Sm151 6.55E-01
Sn119m 2.85E-06
Sn121m 1.23E-02
Sn126 4.13E-04
Sr90 3.563E+04 | 6.85E+00 1.96E+01 4.36E+04
Ta182 1.49E-07

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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Nuclide NTS ORNL SRS SNL/NM WVDP TOTAL
Te99 | 1.07E-02
Te125m 1.06E+00
Te127 5.91E-09
Te127m 6.04E-09
Th227 9.74E-13 7.09E-04 4.14E-13 2.73E-20 7.27E-04
Th228 2.08E-18 8.51E-02 8.66E-02
Th229 8.80E-14 3.02E-01 2.96E-15 6.40E-18 7.44E-15 3.03E-01
Th230 6.64E-04 1.13E-10 2.54E-16 1.92E-08 9.07E-04
Th231 3.71E-08 5.53E-01 1.26E-06 9.85E-15 7.13E-01
Th232 1.24E-17 9.92E-02 1.24E-22 1.01E-01
Th234 2.54E-18 3.05E+01 3.05E+01
Ti207 9.85E-13 7.17E-04 4.19E-13 2.76E-20 7.35E-04
T1208 7.49E-19 3.06E-02 3.11E-02
TI209 1.90E-15 6.52E-03 6.39E-17 1.38E-19 1.61E-16 6.54E-03
U233 1.40E-10 4,36E+02 | 6.26E-11 6.67E-14 2.76E-11 4.36E+02
U234 2.02E-23 1.02E+01 2.51E-05 2.81E-11 4.94E-04 1.17E+01
U235 3.71E-08 5.53E-01 1.26E-06 9.85E-15 7.13E-01
U236 5.24E-08 2.82E-01 7.54E-12 2.82E-01
U237 1.62E-09 9.74E-12 1.16E-01
U238 2.54E-18 3.05E+01 3.05E+01
U240 6.62E-11 6.62E-11
Y90 3.53E+04 | 6.85E+00 1.96E+01 4.36E+04
Z2r93 2.41E-03
2r95 9.06E-01 o ] 9.06E-01
Total by 1.58E+02 | 9.81E+04 | 4.20E+01 1.02E-02 1.64E+02 | 1.39E+05
Site

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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RH-TRU Curies on a Site-by-Site Basis (continued)
ABBREVIATIONS

ETEC Energy Technology Engineering Center
HANF Hanford

INEL 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

'Argonne National Laboratory-West is not included in this table because no radionuclide data were received from
the site.
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to:

from :

subject :

Sandia National Laboratories

Managed and Opemed by Sandxa Cotpawon
Albumserque, New Mc:uco gg 1328

June 20, 1996
Russ Bisping (DO

ispi E/NTP/CAO) :
‘0 g .ﬁ
L. C. Sanchez, Org 6848, MS-1328, PH-(505)848-0685, Fax-848-0705

Correction for Cf252 Decayed Inventory

Per a request from the TWBIR Team [CH-1], a detailed check was made on the data that
was used to perform decay calculations for the stored Cf252 inventory from the Hanford
site [SNL~1]. The result of the data check was that the undecayed Cf252 stored CH-TRU
inventory for the year 1982 should be 1.08E-03 Ci. The value that was erroneously used
for the decay calculations was 1.08E+03 Ci. This means that the Cf252 and it principal
decay daughters (Cm248 and Pu240) are overestimated (see Table 1). The WIPP disposal
radionuclide inventory in the electronic database should be adjusted to correct these errors.
Since Cf252 has a halfiife less than 20 yr and the buildup (ingrowth) activities of Cm248
and Pu240 are 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 less than one
part in a million (see 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.
Activity Calculations Performed With
Analytical Solution to BATEMAN Equation (a)
Solution Using Analytical
Nuclide Solution to Bateman Equation,
Decayed to the Year 1995
D Decay Half- Existing Correct
Mode Life Inventory Inventory
(b) (©) [sec] (@) [Curies] (e) [Curies] (f)
cns2 a,y.5F 8.3250E+07 3.5482E401 (@) 3.5482E-05
Cm248 a,SF 1.0700E+13 8.1266E-03 (b) 8.1266E-09
Pu240 a.Y.SF 2.0630E+11 8.2980E-06 () 8.2980E-12

(®  Calculations correspond only to the 1982 inventory of stored Cf252 at Hanford for CH-TRU. These
values indicated that the decay calculations of Ref. SNL-1 overestimated the inventory (on a WIPP-
Scale basis) of Cf252 (and to an lesser extent for the first two daughters of Cf252, namely - Cm248
and Pu240). The calculations presented here correspond to 1.08E+03 Ci for the "Existing Inventory™
and 1.08E-03 Ci for the “Correct Inventory™ at year = 1982 for the undecayed stored Hanford CH-
TRU. The Existing Inventory value was that value used in Ref. SNL-1. Activity values presented here
for Cm248 and Pu240 correspond only to ingrowth activities from Cf252 only.
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®)  Radionuclides are Cf252 and its first two daughters (these are incorporated into the WIPP PA database
to yield Ref. CCA-2).

(©)  Decay mode information taken from Ref. GE-1.
(@  Halflife values are those incorporated in ORIGEN2, see Ref. SNL-2.

(®  "Existing Inventory” values correspond to 1982 Hanford CH-TRU inventory (originating from Cf252)
decayed to the base year of 1995. The undecayed Cf252 inventory was 1.08E+03. Decay calculations
were performed using Ref. KA-1b.

() “Correct Inventory™ values cormrespond to 1982 Hanford CH-TRU inventory (originating from Cf252)
decayed to the base year of 1995. The undecayed Cf252 inventory was 1.08E-03. Decay calculations
were performed using Ref. KA-1b.

® Using this value in the TWBID resulted in a total decayed WIPP-Scale stored Cf252 inventory of 36.1
Ci [Ref. CH-2] (98.3 % of this value was from the incomrect value from the 1982 Hanford inventory).
Thus, comrecting the undecayed 1982 Hanford value for Cf252 will result in a substantial lowering of
the stored and projected inventory of Cf252. Since Cf252 has a halflife Iess than 20 yr, it does not con-
tribute to the EPA Unit value and does not effect WIPP PA CCA. calculations.

®)  Using this ingrowth value in.the TWBID resulted in a total decayed WIPP-Scale stored Cm248 inven-
tory of 3.35E-02 Ci [Ref. CH-2] (243 % of this value was from the incorrect value from the 1982
Hanford inventory). Thus, correcting the undecayed 1982 Hanford value for Cf252 will result in a sub-
stantial lowering of the stored and projected inventory of Cm248. Since the total activity change due
to the ingrowth of Cm248 from Cf252 is very small it has a negligible contribution to the EPA Unit
(sce Table 4 of Ref. SNL-3) and does not affect PA calculations.,

® Using this ingrowth value in the TWBID resulted in a total decayed WIPP-Scale stored Cm248 inven-
tory of 6.87E+04 Ci [Ref. CH-2] (less than 2.0E-08 % of this value was from the incorrect value from
the 1982 Hanford inventory). Thus, correcting the undecayed 1982 Hanford value for Cf252 will result
in a negligible lowering of the stored and projected inventory of Pu240 (or any further decay daughters
from Cf252). Since the total activity change due to the ingrowth of Pu240 from Cf252 is very small it
has a negligible contribution to the EPA Unit (see Table 4 of Ref. SNL-3) and does not affect PA cal-
culations.
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