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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) caiculations for the Waste isclation Pilot Plant's
(WIPP's} performance assessment (PA). The TWBIR Revision 3, is comprised of previously
published information found in Revision 2 of the TWBIR and supplemented with information and
data that were specifically requested by the U.S. Department of Energy (DOE) Carishad Area
Office (CAO) for the SNL/NM PA calculations.

The data contained in this document will aiso be used as the inventory basis for the WIPP
Compliance Certification Appiication (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 senes 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 f the document expanded the original purpose
and was also intended to support the WIPP Land Withdrawal Act (LWA) reguirement 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,
polychlonnated 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 suppiemented by
data in several memoranda issued dunng early calendar year (CY) 1996. These memoranda
summarize additional data requested by the U. S. Department of Energy/Carishad Area Office
(DOE/CAQ) to support the SNL/NM PA modeiing. The primary purpose of Revision 3 is to
provide the summary data from TWBIR Revision 2 and the suppiemental 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 supplementaf data discussed in detail in Chapter 3 and
Appendices A and B are listed below:

. Ba,djpnuctide 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/NM PA calculations of nitrate, sulfate, and phosphate content in
transuranic solidified wastes destined for disposal in WIPP.

« Estimate of cement content in TRU soiidified 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 pnmary 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 famiiiar 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, resuiting in an abbreviated document. Revision 3 of the TWBIR consists of one
volume having five chapters and four appendices. There is not a new electronic database for
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TWBIR Revision 3 because the data in the Revision 2 database are unchanged; therefore new
database diskettes are not being published with this document.

The WIPP anticipated (stored and projected) inventory of TRU waste is defined as the sum of
retnievably 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 penod, consequently the anticipated inventory for CH-TRU waste is not sufficient to fill
the maximum CH-TRU disposal inventory for WIPP (caiculated tc 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 aiso estimates the WIPP disposal inventory in terms of 12 waste matenai
parameters and additional packaging matenals that have been identified by SNL/NM as
necessary for PA. The 12 waste matenal parameters and additional packaging matenals 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 matenal parameters and additional packaging materials are listed below:

Waste Material Parameters

— liron-base metalalioys

— Aluminum-base metai/alloys
- Other metal/ailoys

- Other inorganic materiais

- Vitrified

- Celiulosics

- Rubber

- Plastics

- Solidified inorganic matenal
-~ Solidified organic matenal

- Cement (solidified)

- Soils
N

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 matenal parameter at the maximum value within
a waste stream is highty unlikely. lf required by PA calculations, the sampling statistics must be
controlied so that several waste matenal parameters do not get sampled all at their maximum
value (weight/volume), thereby exceeding the average weight/volume.

Aftached 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 L3 9,\‘



Table ES-1.
Tabie ES-2.
Table ES-3.
Tabie ES-4.

Table ES-5.
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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 Paramerers (Ko/m3} Mazimum Average Migimum
Iron Base Metal/Alloys 26E+03 1.7E+02 0.0E+00
Aluminum Base Metal/Alloys 8.0E+02 1.8E+01 0.0E+00
Other Metal/Alioys 1.6E+03 6.7E+01 0.0E+00
Other Inorganic Materialy 1.4E+03 3.1E+01 0.0E+00
Vitrified 25E+03 5.5E+01 0.0E+00
Celialosics 9.8E+02 5.4E+01 0.0E+00
Rubber 6.3E+02 1.0E+01 0.0E+00
Plastics B.9E+02 3.4E+01 0.0E+00
Solidified Inorganic Material 22E+03 5.4E+01 0.0E+00
Solidified Organic Material 1.45«05 5.6E+00 0.0E+00
Cement (Solidified) 12E+03 5.08+01 0.0E+00
Soils 1.6E+03 44E+01 0.0E+00
Container Materials - Kg/m3

Steel 1

Plastic/ Liners r-]

*1mis table is identical to Table ES-1 of TWBIR Revision 2, page ES-4 {DOE. 1995c).

ES
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Table ES-2. WIPP RH-TRU Waste Material Parameter Disposal Inventory”
Waste Material Parameters (Kg/m3 Mazimum Average Minimum
Iron Base Metal/Alloys 1.7E+3 1 .olE+02 0.0E+00
Aluminum Base Metal/Alloys 1.7E+02 T.1E+00 0.0#«-00
Otber Metal/Alloys 9.1E+02 25E+02 0.0E+00
Other Inorganic Materials 2.0E+(3 6.4E+01 0.0E+00
Vitrified 2.5E+03 4.TE+00 0.0E+00
Cellulosicy 5.7E+02 1.7E+01 0.0E+00
Ruabber 4.4E+Q2 A2E+00 0.0E+00
Plastics | : 6.2E+02 1.5E+Dt 0.0E+00
Solidified Inorganic Material 6.1E+02 22E+01 0.0E+00
Solidified Organic Material 8.1E+02 9.3E.01 0.0E+00
Cement (Solidified) 5.8E+02 1.9E+01 0.0E+00
Soils 24E+01 1.08+00 0.0E+00
Container Materials - Kg/m3

Steel a0

Plastic/Liners 3.1

Lead 45

Steel Plug 2145

*This table is identcat to Table ES-2 of TWBIR Rewvision 2, page ES-5 (DOE. 1995¢).

ES
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Table £5-3. WIPP CH-TRU Waste Anticipated Inventory By Site”
(Cubic Meters)
Storage/Generator Site Stored Projected Anticipated
Volumes Volumes Volumes

Ames Laboratory - [owa State Univ. 0.0E+00 4.2E-01 4.2E01

Argonne National Laboratory - East 1.1E+01 1.3E+02 1.4E+02

Argonne National Laboratory - West 6.5E+00 7T4E+02 7.5E+02

Bettis Atomic Power Laboratory 0.0E+00 1.2E+02 1.2E+02

Energy Technology Engineering Center 1.7E+00 0.0E+00 1L.7E+00

Hanford (Richiand) Site L2ZE+H4 3.3EHM4 4 6E+04

Idaho National Engincering Laboratory 2.9E+04 C.0E+00 29E+04

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

Los Alamos National Laboratory 1.IE+4 TAE+03 1.3E+04

Mound Plant 2.TE+02 0.0E+00 2.TE+02

Nevada Test Site 6.2E+02 9.0E+00 6.3E+02

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

Padocah Gaseous Diffusion Plant 0.0E+00 1.9E+00 1L.9E+00

Pantex Plant : 6.2E-01 0.0E+00 6.2E-01

Rocky Flats Environmental Technoiogy Site 7.1E+02 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 ‘..\ N
Teledyne Brown Engineering 2.1E-0} 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 2.1E01 8.3E01 1.0E+00
Totai CH Volumes SBE+04 S.4E+04 L1E+05

*This table is identical to Table ES-2 of TWBIR Revison 2, page £5-5 (DOE. 1935¢).
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Table ES-4. WIPP RH-TRU Waste Anticipated Inventory By Site~
(Cubic Meters)

Storage/Generator Site Stored Projected Anticipated
Volymes Volumes Volumes

Argonne National Laboratory - West 1.9E+01 1.3E+03 1.3E+03
Bartelle Columbus Laboratories 5.8E+02 0.0E+00 5.8E+02
Betnis Atomic Power Laboratory 0.0E+00 6. TE+00 6. TE+00)
Energy Technoiogy Engineering Center 8.9E-01 0.0E+00 8.9E-01
Hanford (Richland) Site 2.0E+02 2.2E+HM4 2.2E+04
Idaho National Engineening Laboratory 2.2EH02 0.0E+00 2.2EHR2
Los Alamos National Laboratory 9.4E+01 9.9E+01 1.9E+02
Qak Ridge National Laboratory 2.5E+03 4.5E+02 2.9E+03
Total RH Volumes 3.6E+03 23E+HM4 LTE+04
Total TRU Waste Volumes 6.2E+04 T.TE+M 14E+H)S

4

*This table is identical 1o Table ES-4 of TWBIR Revision 2, page ES-7 (DOE, 1995¢).
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Table ES-5. Summary Radionuclide Inventory™

RH-TRU Waste (Ci/m°) :
Am241 2.62E+00 8.42E-01
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
|l Pu238 1.55E +01 2.05E-01 |
II Pu239 4.66E+00 1.45E+00
Pu240 1.25E + 00 7.15E-01
Pu241 1.37E+01 2.00E +01 fi
| sre0 4.07E-02 2.95E+01 |
Y30 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 radionuciides because the
ten radionuclides with the highest concentration are different for CH-TRU and RH-TRU waste.

g

*This table is an update of Table £S-7, of TWBIR Revision 2, page ES-10 (DOE, 1995¢).
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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 haif-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 Federai Regulations [CFR] Part 261.3 [EPA, 1980]).

The Waste Isolation PHot 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 applicabie 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 Pant 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) caiculations 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 famili@r with Revision 2 of the TWBIR (DOE, 1995¢c) to understand TWBIR
Revision 3. f

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
summarnize additional data requested by the U. S. Department of Energy/Carisbad Area Office
{DOE/CAQ) to support th2 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 Appiication (CCA) to be delivered
to the Environmental Protection Agency (EPA), and to support the Land Withdrawai Act (LWA)
(Public Law, 1992b). The supplemental information was generated from specific data requests

1-1
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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 inciudes 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 deveioped from the best available information and acceptable knowledge
provided by the DOE TRU waste sites. In support of PA, the TWBIR descnbes a process for
grouping individual waste streams with similar physical and chemical properties into waste
profiles, based on their waste matnx code (WMC) (DOE, 1995a) assigned by the DOE TRU
waste sites. The individual waste streams are aiso 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
potentiaily 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 terminotogy in this document is unchanged from the TWBIR Revision 2. A summary of
terminoiogy 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 cumrently in retrievable storage at the time of
the TWBIR Revision 2 data call for inventory information is known as "stored inventory” in this
document. Retnevably stored waste inciudes waste stored since approximately 1970 in buildings
or in berms with earthen cover and does not include any waste that was buried (predominately
pnor to 1970) (DOE, 1980).

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 iimit
(disposal inventory)} of the WIPP repository is called “scaling.”

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

) ™~
(et
u ?
N
N
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TABLE 1-1. TECHNICAL DATA NEEDS FOR PERFORMANCE

Waste Material input Variable in Current PA Models
Parameter Gas Mechanical
Generation Characteristics
Iron-base metal/alioys
Aluminum-base metal/alloys - YES
Other metal/alloys - YES
“ Other inorgani; materals - YES
|| Vitrified' - YES
Cellulosics YES YES I
Rubber YES? YES
|| Plastics YES? YES
" Soilidified inorganic matenial - YES
“ Solidified organic matenai - YES
|| Cement (solidified)** 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 caicutations for
assessment of its importance.

May impact colloids.

R

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 aliowed
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
filied.
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Waste Matrix Code (WMC) - The WMCs were developed by DOE in response to the Federal
Facilities Compliance Act (FFCAct) (Public Law, 1992a) as a methodology to aid in categonzing
mixed waste streams in the DOE system into a series of five-digit alphanumenc codes (e.g.,
S3100; 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 senes 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 projecied waste. An example of combining three waste streams which
either contain particulates or are cemented particulate waste is presented beiow:

WMC S3100 (inorganic process residues)

WMC S3110 (inorganic particulates) Solidified Inorganics
WMC 53150 (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 emptaced 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 finai 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 adequateiy 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
— Jron-base metal/alloys - Steel

— Aluminum-base metal/alioys Plastic

— Other metal/alloys Lead (for RH-TRU waste oniy)
- Other inorganic matenals

- Vitrified

— Cellulosics

- Rubber

— Plastics

— Solidified inorganic material

- Solidified organic matenai

- Cement (soiidified)

— 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.
T

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

Final Waste Form

Solidified Inorganics

L ]

Waste Matrix Codes

e ]

L1000°, L1100", L1110', L1120°, L1130", L1140', L1190',1200°,
L1210%, L1220%, L1230°, L1240", L1290", S3000°, S3100° S3110°,
$3111% S3112°, $3113% $3115° $3118° S3119°, S3120', S3121%,
$3122°, $3123', S3124', $3125', $3129", S3130'*?, $3131'*?,
$3132'*? 83139'*?, §3144°, S3150, S3160°, S3190'~?, S39007,
X6000*, X6200°, X6300°%, X6400°, X6800°, X7300°, X7500°, X7510°,
X7520°, X7530°, X7590° L9000? 21110, 21190

Salt

S3000%, S3140, $S3141, S3142, S3143, $3149, S3900%, LS000*

Solidified Organics

L2000, L2100", L2110", L2120", L2190', L2200", L2210", L2220",
1L2290', L2900, S3000°, S3114°, $3200°, $3210°, S3211°, S3212°,
$3219° S3220°, §3221', §3222', $3223', §3229°, S3230°,

$3290' >3, S3900% S5340° X6000*, X6100°, X6190*, X6900,
L9000?, 21110, Z1190

Soils

$4000, S4100, S4200, S4300, S4900,

Waste Other Than Lead
and/or Cadmiumn)

$3116, S5000°% $51007, 5110, S5111, $5119, $5190, X6200,
X7000'°, X7290, X7400", X7430, X7490"", X7520°, Z1140, 21190,
Z2100%

Uncategorized Metal (Metal
Lead/Cadmium Metal

S5000°, S51007, S5110, S5112, 85113, $5119, $5180, X6220°,
X7000", X7200, X7210, X7211, X7212, X7219, X7220, X7290,
X7400", X7410"", X7420", X7490", 22100"

$3117, S3118, $3160, S5000°, S51007, $5120, S5121, $5122,
S§5123, §5124, S5125, $5126, $5129, $5190, 21120, 21150, Z1190

Combustible

S5000°, S5300, S$5310, $5311, $5312, $5313, $5319, $5320,
55330, 5390, 21130, 21190, 21200

“ Inorganic Non-Metal

Graphite S5000°, S5126
Heterogeneous S5000°, S5100°, S5400, S5420, S5440, S5450, S5460, 55480,
X7520°. 22900 e
|| Filter S$5000°, S5410

Excluded Waste Streams'?

X7000, X7100, X7600, X7700 |

Unknown™

$5190, X7900, L2000, S9000, Z9000, U9989 “
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TABLE 1-2. WASTE MATRIX CODES AND THEIR ANTICIPATED FINAL WASTE FORM
(CONTINUED)

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

? WMCs S$3000, S3900, and L9000 are placed in “sociidified inorganics,” “sait," 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 X5000 and X6900 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 55100 is placed in "uncategorized metal," "lead-cadmium metal,” or "inorganic non-metal"
depending on the information provided by the site.

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

* WMC 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.

" 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 exciuded 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 reguiatory agencies and
stakeholders conceming 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
matenal 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 overail 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
calcuiated 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

= CH-TRU scaling factor

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 mulitiplied

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 (POE 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 fimits the curies of RH-TRU
waste allowed in WIPP to 5.1 million cunies (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 compiiance applications to the appropnate
regulatory agencies. Since this is not a WIPP ioad 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 matenai parameters and curies/cubic meter for
radionuclides.

1.5 DOCUMENT ORGANIZATION b
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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WIPP WIPP
Waste Inorganic
Profile Nonmetal®
::'e'swdﬁ‘ Site #1 Site #2
p .? Inorganic Inorganic
rofile Nonmetai" Nonmetal*
| | ' {
Waste Caoncrete Glass Firebrick Ceramic Caoncrete
Stream Waste Waste Waste Waste Waste
Profile Stream Stream Stream Stream Stream
(Ss5121)~ (S5122) (85123) (85123) (85121)
DOE TRU Waste Site #1 DOE TRU Waste Site #2
s

* Ses Table 1-2 for WMCs that can oceur in each Final Waste Form
L ** Waste Matrix Code

Figure 1-2. Schematic of Waste Stream Profile Methodology”
“This figure is entical 10 Figure 2-3 of TWBIR Rewvision 2. page 2-10 (DOE. 1995¢c).
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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



DOE/CAC-95-1121. Rev. 3
June 1996

2. SUMMARY OF WIPP DISPOSAL INVENTORY INFORMATION

21 INTRODUCTION

The DOE TRU waste sites have assigned an overall final waste form to each waste stream
based on the expected physicai 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 sfream volumes that have the same final waste form within a site to generate site profiles
(see TWBIR Revision 2 [DOE, 1995¢] 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 roil-up
methodoiogy).

This chapter summarizes the WIPP-level information for the disposal inventory. The data
provided in this chapter are identicai to those provided in TWBIR Revision 2. These are the data
used by SNL/NM in the WIPP performance assessment to demonstrate reguiatory 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 matenal 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 Tabies 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 resuiting in a calculated CH-TRU disposal inventory limit
of approximately 168,500 cubic meters.

Using volumes for all the retrievabiy 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 ioad based on currently anticipated profiles.
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TABLE 2-1. TRANSURANIC WASTE DISPOSAL INVENTORY FOR WIPP*

June 1996

Coutact Handled Waste (Cubic Meters)
Fmﬂ?m Forms - Stored 'ijeued Anticipated WIPP Disposal
_ Volumes Volumes Volumg__ VDIIII_‘IEI_
Combustible 5.8E+03 4.6E+03 1.0E+04 1.4E+04
Filter 2.2E+02 5.1E+02 7.3E402 1.2E+03
Graphite 5.1E+02 4.8E+01 5.6E+02 6.0E+02
Heterogensous 2.7TE+04 L3E+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+0] 3.3E+02 3.7TE+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 1.4E+04 1.8E+04
Solidified Organics 9.1E+02 7.5E+01 9.8E+02 1.1IE+03
Uncategorized Metal L1E+04 2.3E+04 3.4E+04 5 4E+04
Total CH Volumes T SEEM _s.a:-n-u LIEs LEE+0S
Remote Handled Waste
Combustible 3.6E+01 4.9E+01 8.5E+01
Heterogeneous 2.3E+03 5.5E+03 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 23E+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 T‘E-HB 2.3E+04 2.TE+04 o
Total TRU Waste Volumes 62E+04 1.TE+04 1.4E+05 L7E+0S

*This table is identical to Table 3.1 of TWBIR Revision 2, page 3-2 {DOE, 1995c¢).
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Applying the formuia given in Chapter 1:
. 1.685 x 10°m® 58x10°m’
(CH-TRU disposal inventory) — {stored inventory) = 205
5.4 x 10* m* (projected inventory) (scaling factor)

+ Multiply the CH-TRU waste projected inventory volumes by the scaling factor for ali the
final waste forms, and add the stored volumes (which resuits 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 calcuiated WIPP CH-TRU disposai inventory.

The RH-TRU WIPP inventory has not been scaied. The RH-TRU anticipated inventory is greater
than the amount of RH-TRU waste ailowed 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 iaws 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 modeting 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 matenal 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 matenal 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 = Y Average 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 matenal
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 caliculate a "weighted average maximum" vaiue
to obtain a maximum value that may be more representative of the total inventory.
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The waste matenal parameters that are inputs to the PA models are presented in Table 2-2 for
CH-TRU waste and Table 2-3 for RH-TRU waste. These tables represent the waste matenal
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.
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Table 2-2. WIPP CH.TRU Waste Material Parameter Disposal Inventory”

Waste Material Parametery (Kg/m3) Maxjmum Average
Ironr Base Metal/Alloys 28E+03 178402
Aluminum Base Metal/Alioys 8.0E02 1.8E+01
Other Metal/Alloys 1.8E+D 6.TE+01
Otber Inorganic Materials 1.4E+D3 31E+01
Vitrified 256+ 55E+01
Cellulosics 2.6E+02 5 4E+01
Rubber 8.3E+02 1.0E+01
Plastics L9E 02 3 4E01
Solidified Inorganic Material 22E+0 S 4E+01
Salidified Organic Material 1.4E+03 SSE+00
Cement (Solidified) 126403 5.0E+01
Soils 1.8E+03 4AE+O1
Steel 1%
Plastic/ Liners -]

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

\

Q.0E+00

0.0E+00

0.0E+00

0.0E+00

0.0E+00

0.0E+0

0.0E-X

G.0E+00

0.0E+00
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Table 2-3. WIPP RH-TRU Waste Material Parameter Disposal inventory®
Waste Material Pa m3 Maximum Averape Migimum
Iron Base Metal/Alloys 1.7E+03 1.0E+02 0.0E+00
Alumingm Base Metal/Alloys ' 1.7E+2  TAE+0 0.0E+00
Other Metal/Alloys 9.1E+02 25E+2 0.0E+00
Other Inorganic Materials 20E+03 6.4E+01 0.0E+00
Vitrified ' 2SE+03 4.7TE+00 0.0E+00
Cellnlosics 5.7E+02 1.TE+O1 0.0E+00
Rubber 44E+2 A3E+00 0.CE+00
Plastics S2E+02 1 .SE+01 0.0E+00
Selidified Inorganic Material 6.1E+02 22E+0 0.0E+00
Solidified Organic Material 81E«2 93E-01 0.0E+00
Cement (Solidified) 5BE+(2 1.9E+M 0.0E+00
Soils 24E401 1.06+00 0.0E+00
Container Msteriais - Kg/m3

Steel Ad5

Plastic/Liners a1

Lead 85

Steel Plug 2145

“This table is identical 1o Table 2-3 in TWBIR Revision 2, page 3-5 (DOE, 1995¢).
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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 Volomes
Ames Laboratory - lowa State Univ. 0.0E+00 4.2E-01 4.2E-01
Argonne National Laboratory - East - L1EH0] 1.3E+02 1.4E+02
Argonne National Laboratory - West 6.5E+00 T4EH)2 7.5E+02
Bettis Atomic Power Laboratory 0.0E+00 1.2E+02 1.2E+02
Energy Technology Engineering Center 1.7E+00 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 29E+04
Lawrence Livermore National Laboratory 2.3E+02 T.1E+02 9.4E+)2
Las Alamos National Laboratory 1.1E+04 | T4E+03 1.8E+04
Mound Plant ' 2.7E+02 0.0E+00 2.7E+02
Nevada Test Site 6.2E4+02 9.0E+00 6.3EH2
Oak Ridge National Laboratory 1.3E+03 2.6EH02 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 T.1E+02 4.4E403 5.1E+03
Sandia National Laboratory - Albugquerque 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+00 2.]1E-01
U.S. Army Material Conumand 2 5E+00 0.0E+00 2.5E+00
University of Missouri Research Reactor 2.1E-01 8.3E-01 1.OE+00
Total CH Volumes S3E+M S4E+04 LIE+05

*This table is identical to Table 4-1 in TWBIR Revision 2, page 4-2 (DOE, 1995¢).
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Table 2-5. WIPP RH-TRU Waste Anticipated inventory By Site”
(Cubic Meters)
Storzge/Generator Site Stored Projected Anticipated
Volumes Volumes Volumes
Argonne National Laboratory - West © 1.9E+01 1.3E+03 1.3E+03
Battelle Columbus Laboratories . 58E+02 0.0E+00 5.8E+02
Bettis Atomic Power Labaratory 0.0E+00 6.TE+00 6. TEHO0
Energy Technology Engineering Center 8.9E-01 0.0E+00 8.9E-01
Hanford (Richland) Site 2.0E+02 22E+04 22E+H4
Idaho National Engineering Labhoratory 22E+02 0.0E+00 22E+02
Las 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 3.6E+03 2.3E+04 2.7!::04
Total TRU Waste Volumes 6.2E+04 7.7TE+04 1.4E+0S

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

»  Supplemental Radionuclide Information (Section 3.2)
+ 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
34 of Revision 2 of the TWBIR, while Appendix B-2 presents preliminary activity caicuiations for
seven radionuclides on a waste stream basis. The memoranda reporting these supplemental
data and the detaiis of the methodology for caiculations 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.

3.21 Revised WIPP Disposal Radionuclide Inventory

A revised estimate of the WIPP disposal radionuclide inventory (i.e., Table 34 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
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radionuclide information became availabie 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 disposail 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 Tabie 3-1). The methodology and the
assumptions used for recalculation of the radionuctide inventory are identical to those descrbed
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 comections to the values for Cf-252, Cm-244, and Cm-245 from
their earlier submittals for the integrated Data Base (IDB) (DOE, 1995b).

» Preliminary siudge sampling data were obtained for the ORNL RH-TRU siudges, which
showed that the pnmary uranium isotope present in these siudges is U-238 (not U-235,
as reported in their previous IDB submittals). The uranium cures reported for RH-TRU
waste in previous ORNL IDB submittals were redistributed based on the preliminary

siudge 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 calcuiations for these radionuclides. This
was not provided for in TWBIR Revision 2; therefore the radionuciide activity from these
residues could not be decayed.

« The SRS provided a break-up of radionuciide 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, Tabie 3-1 provides the revised WIPP disposal radionuclide
inventory estimated in curies per cubic meter and total curnies for each radionuclide for both CH-
TRU and RH-TRU waste. The revised stored radionuclide inventory for each site in decayed
curnies is provided in Appendix C for both CH-TRU and RH-TRU waste. Appendix C includes the
effect of all commections, 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
Depietion Code (ORIGEN 2) (Croff, 1980; 1983).

Based on the total cunes shown in Table 3-1, it is estimated that approximately 98.9 percent of
the total CH-TRU curnies 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 cunes for the repository.

in comparnson to TWBIR Revision 2, the most significant change in the revised disposai
radionuclide inventory shown in Table 3-1 is the decrease in the estimated concentration of Pu-
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Table 3-1. WIPP DISPOSAL RADIONUCLIDE INVENTORY FOR THE CCA'*®

Nuciide CH-TRU Waste RH-TRU Waste CH-TRU Waste RH-TRU Waste “
‘ (Ci/m*) (Cilm?) {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 7.47€-01 7.77€-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.B9E-15 4.06E-20 1.33E-09 2.B7E-16

At217 1.71E-05 1.66E-05 2.88E+00 1.17E-01

Ba137m | 4.53E-02 2.B9E+OM 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.

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 vatues 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 8-1 was finalized.

* This table is an update of Tabie 3-4, of TWBIR Revision 2, pages 3-30 through 3-36 (DOE, 1395c)
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Tabie 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?)
cl4 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
. Cel144 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 I
cf250 1.96E-06 NR 3,30E-01 NR ||
Cf251 2.24E-08 NR 3.78E-03 NR “
Cf252° | 1.44E-05 1.82€-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 4.45€-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 4.29€-10 NR 3.04E-06
Cs134 7.97€-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.

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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Tabie 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?)

{ 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

Eul54 | 6.80E-06 8.34E-02 1.15E +00 5.91E +02

Eu1S5 | 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 1.57E-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
| 13 5.16E-06 9.33E-06 B.69E-01 6.60E-02 |
{1129 4.18E-12 NR 7.05E-07 NR |
Fres 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 I
I Nb9s | 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 7.52E-03 NR |

Ni63 5.46E-06 1.40E-04 9.19E-01 9.88E-01 |
|hp237 3.33E-04 4.02E-04 5.61E+01 2.85€ +00 |
| Np238 | 5.20E-08 NR 8.77E-03 NR u

NR = Not reported by sites.

'Decayed to December 1995,

2Total curies estimated by assuming a votume 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 tabie is an update of Table 3-4, of TWBIR Revision 2, pages 3-30 through 3-36 (DOE, 1995c}

3-5




DOE/CAD-95-1121, Rev. 3
June 18386

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*) {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
I Paz31 | 2.67E-08 2.70E-07 4.51E-01 1.91E-03

Paz33 | 3.33E-04 4.02E-04 5.61E + 01 2.85E + 00

Pa234 | 3.05E-07 1.92€-06 5.14E-02 1.36€-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
[ Po211 | 3.61€-08 1.07E-07 6.09E-01 7.58E-04
" Pb212 1.61E-04 1.04E-05 2.71E+ 01 7.36E-02
lpo214 | e.91E08 §.05E-09 1.16E+01 3.58E-05 |
l pa107 | 4.40e-10 2.45€-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 4.72€-02

Po213 | 1.67E-05 1.62€-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 |

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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Table 3-1. WIPP DISPOSAL RADIONUCLIDE INVENTORY FOR THE CCA
(continued)

CH-TRU Waste CH-TRU Waste RH-TRU Waste
(Ci/m?) (Total Curies?) (Total Curies?) i

Po218 | 6.91E-05 5.05E-00 1.16E+01 3.58E-05
Pri44 | 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 7.77€-02
Rh106 | 1.72E-07 1.54E-03 2.90E-02 1.09E +01
Rn219 | 3.61E-06 1.07€-07 6.09E-01 7.58E-04
Rn220 | 1.61E-04 1.06E-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 1985,
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 anz 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 tinalized.

*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)

CH-TRU Waste C Was RH-TRU aste
(Ci/m?) {Ciim?) {Total Curies?) {Total Curies?)
Sb125 | 7.17€-07 2.67E-04 1.21E-01 1.89E + 00
Sb126 | B.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 | B.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 i
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 |
thz'/ 3.56E-06 1.06E-07 6.01E-01 7.47€-04 |
‘Th228 | 1.61E-04 1.04E-05 2.71E+01 7.36E-02
Th229 | 1.71E-05 1.66E-05 2.88E +00 1.17€-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
| {Cifm?) {Cifm?) {Tota!l 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 8.73E+00 2.65E-02
TI209 3.69E-07 3.58E-07 6.22E-02 2.53E-03
U232 1.53E-04 NR 2.68E+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 1.28BE+01 4.63E+00
l U236 1.98BE-06 1.37E-05 3.33E-01 9.68E-02
u U237 3.36E-04 4 91E-04 5.66E+ 01 3.48E+00
H u23s8 2.35E-04 1.48E-03 3.96E+01 1.0BE+01 ]i
n U240 B.91E-12 3.12E-15 1.50E-06 2.21E-11 n
t}YSO 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 g
' 6.80E-15 | 4.27E-05 1.15E-09 3.02E-01
3.81E+01 1.43E+02 6.42E+06 1.02E + 06

NR = Notre
Decayed to
?Total curies estimated by assuming a volume of 168,500 cubic meters for CH-TRU waste and
7.080 cubic meters for RH-TRU waste.
3 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.

ported by sites,
December 1995.

. *This rabie is an update of Table 3-4, of TWBIR Revision 2, pages 3-30 through 3-36 {DOE, 1995¢c)
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238 for the CH-TRU waste in the repository. This is pnmaniy 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 cunes for CH-TRU waste in the repository.

Based on the data corrections from Hanford Site to the Cm-244 and Cm-245 inventones, the
estimated concentration of Cm-244 has increased, while that of Cm-245 has decreased.
Simitarly, 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 siudge sampling data from ORNL mentioned eadier.

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 resuits provided to
SNL/NM by DOE/CAQ 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 radionuciide inventory presented in all revisions of the TWBIR has
always been developed on the basis of the site-level radionuctide inventories reported by the
sites in the 1DB.

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-levei 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 reproduced here. Thus, it should be
noted that the data in Appendix B-2 are derived on the basis of assumptions and not directly
obtainabie 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 smali 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/CAO 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, 1985¢). The information requested
can be divided into three general categornes which were requested on solidified waste forms
destined for disposal in WIPP:

» Complexing Agents
» Nitrate, Sulfate, and Phosphate
« Cement

The TWBIR team worked with those major sites that generate/store most of the solidified waste
forms: Los Alamos National L.aboratory (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 caiculating 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 compiexing agents in the TRU Waste. The Appendix B-3 memorandum was
superseded by the second estimate, entited "Cument Estimate of Complexing Agents in
Transuranic Sclidified Waste Forms Scheduled for Disposal in WIPP," provided in Appendix B-4.
After the Appendix B-4 memorandum was issued, preiiminary 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 compiexing 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, entitied "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 totai
organic carbon (TOC) in their RH-TRU sludges (Table 3-3). ORNL does not have any analytical
data to quantitativeiy estimate which organic chemicals are responsibie for the TOC content of
the sludges. However, ORNL has provided a list of chemicais, summarized in Table 3-3, that
could contribute to the TOC vaiue reported (see Table 1 in Appendix B-4). It is estimated that
most of the TOC in the tanks is not associated with compiexing 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 (i
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 Compiexing Agents and Other Organic Compounds” in ORNL RH-TRU Sludges:

Acetic Acid

Acatone

Adogen-364-HP ( ~tnluarylamine)
Carbon tetrachlonde

Deodorized mineral spirits (Amsco)
2,5-di-tert-butylhydroquinone (DBHQ)
Diethylbenzene (DEB)
Diethylenetriaminepentaacetic acid (DPTA)
Di (2-ethylhexyl) phosphoric acid {(HDEHP)
Di-isopropyibenzene (DIPB)

Ethanol

Ether

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

a-hydroxyisobutyric acid

Isopropanol

Methanol

n-dodecane

n-paraffin (NPH)

Oxalic Acid

Thenoyltrifluorcacetone (TTA)
Tributylphosphate (TBP)
Trichioroethylene (TCE)

Xylene

*Adapted from Table 1 in Appendix B-4.
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3.3.2 Estimate of Nitrate, Suifate, and Phosphate Content in Transuranic Solidified
Wastes for Disposai in WIPP

Estimates of nitrate and sulfate in soiidified TRU final waste forms were provided in the
memorandum entitied "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 calcuiated in the
memorandum entitied "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 inciudes 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 avaiiable 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 nuciear fuel, and high-level and TRU radioactive
wastes. This is the pnmary 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 Reguiations (CFR) — (1) A codification of the general and permanent rules
published in the Federal Register by the department and agencies of the federal govemment.
The CFR is divided into 5Q titles that represent broad areas subject to federal reguiation. Itis

issued quarteriy and revised annually. (2) All federal reguiations in force are published annually
in codified form in the CFR.

Contact-Handled (CH) TRU Waste — Packaged TRU wastes with an extemal 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) Nuciear
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 -controlied tract used for DOE operations.
Either a tract owned by DOE or a tract leased or otherwise made available to the federal
govemment under terms that afford to DOE rights of access and controt substantially equat 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 - Empiacement 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 2 mined geologic repository occurs when all
of the shafts to the repository area are backfilled and seaied.

Disposatl 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 aliowed
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 seres of WMCs that for PA purposes have similar physical
and chemical properties.

Integrated Data Base (IDB) - The iatest version of the IDB, the integrated Data Base for [1995]:

US. Spent Fuel and Radioactive Waste Inventories, Projections, and Charactenstics
(DOE, 1995b).

Land Withdrawal Act - The 1992 iegislation passed by the U.S. Congress withdrawing the
surface land and undertying minerals at the WIPP site from pubiic 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 1981 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, 1580).

Newly Generated Wastes - See Projected Inventory.

Performance Assessment (PA) — (1) A systematic analysis of the potential risks posed by
waste management systems to the public and environment and a comparison of those risks to
established performance objectives. (2) An analysis that (a) identifies the processes and events
that might affect the disposal system, (b) examines the effects of these processes and events
on the performance of the disposal system, and (c) estimates the cumulative releases of
radionuclides, considering the associated uncertainties, caused by all significant processes and
events. These estimates shall be incorporated into an overall probability distribution of
cumulative reiease 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 siteffacility 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.
(M
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Resource Conservation and Recovery Act (RCRA) - (1) Establishes a system for controliing
hazardous waste from generation to disposai. (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 uncontrolied hazardous waste sites. The law aiso regulates the
disposal of solid waste that may not be considered hazardous. (3) Specifically, Subtitie D of
RCRA govems 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 egual 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 buiidings 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'll

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 82 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); (ii) aliows head of fieid elements to determine that
wastes containing other alpha-emitting radionuctides must be managed as TRU waste; and (iii)
adds "at time of assay," implying both that the classification of a waste as TRU waste is to be
made based on an assay, and that such classification can be superseded only by another assay.
(b) For purposes of setting standards for management and disposal, 40 CFR 191.02(i) adds
"except for. (i) high-level wastes; (ii) wastes that the DOE has determined, with the concurrence
of the EPA Administrator, do not need the degree of isolation required by this part; or (iii) wastes
that the Nuciear Regulatory Commission has approved for disposal on a case-by-case basis in
accordance with 10 CFR 61." (2) Waste matenals 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-ived aipha activity from subject
isotopes must exceed 100 nanocuries per gram of waste materiai independent of the level of
beta-gamma activity. These wastes are produced primarily from reprocessing spent fuei 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 cntena 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 smalier sites throughout the U.S. that
generate and store TRU waste.

Waste Isolation Pilot Plant (WIPP) — (1) The project authonzed under Section 213 of the DOE
National Secunty and Military Applications of Nuclear Energy Authorization Act of 1980 (Pubilic
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 compiex probtem: 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, especialily 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 exampie 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
requiatory 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 informatiorn about a
particular waste stream.

WIPP Waste Profile - Represents a summary of TRU waste at ail DOE TRU waste
generator/storage sites that have an identical Final Waste Form.
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Sandia National Laboratories

Managed ana Upersted by Sandia Corporauon
1 Locanesd Marun Comnany
Albuguertue, New Mexico §7135.1328

date :  November 6. 1995
to: R.L. /};a_ispmg, DOE/CAQ. \YO;IC 3. MS-SG‘O//
c L~

, o™ ; N s -
from : [-C' Sanchez. OF8 6342, MS-1328 “7505)848-0685
e

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

A) Requested PA Datg from TWEBIR

Below vou will find an updated list of waste material parameters that have been
idenutied as being potentiaily important to the performance anatvsis of the WIPP
repository. [t is requested that these parameters be be suppiied in Rev. 2 of the
Transuranic Waste Baseline [nventory Report (TWBIR). [temized below you wiil
find the two categories or reguested waste parameter data.

1) Non-radioactive Materiais
The non-radioactive matertals are those which infiuence gas generation poten-
tial and those that are needed for mechanicai models which predict waste con-
solidation and shear strength properues. The list of the non-radioactive materi-
als is shown in Table 1.

2)  Radionuclide
At this time there are no new reguests for additional radionuclide inventory
data bevond those previousiy reported in Rev. | of the WTWRBIR. If there are
significant inventory increases in radionuciides due o special circumstances
(such as inclusion of residues to the TRU inventory), suificient footnote expia-
natiens shouid be suppiied.

Excepuonai Service in the Nanonal lnterest
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Table 1. Justification of TWBIR Nonradioactive ‘Waste Parameters.

—— 1]
Waste ' [nput Vanaole 1n + lnput Variable in 1 Input Vanabie in i
Parameter ! Current PA Modeis PA Modeis : Possibie
N Under : Future |
‘ Gas "~ Mecnaicai  ;  Development | PA Models f
| Generation | Charactenstics ‘ : :
_—— = ]
‘ ! t i :
[ron-Based ' X : X i X | X ‘
Metals and | t ( { !
Allovs l ’ ! i
L Aluminum- | | X { X | l
it Based Metals | T ! , }
4 20d Allovs (a) | ! ? | '
i J ! | [
Dther Merals " | S ‘ i 7 |
; | ‘ :
| Other ‘ 1 X l ?
i [norganics
! . .
i Cellulosics | X l X l X ' X E
, - ! : ‘
| Plastics | (b) ! X | X (d) \ X !'
| i ‘ i |
! Rubbers | ' (b) | X ! X (e) | X I
; ! !
| Solidified l X ‘ X i X !
i Inorganics ] g
1
Solidified ) X | X ! X
[ Organics ’ - i
i Matrix f | !
i |
l Soils (¢) ! X \ ? : ‘ 7

(a) Future model for PA does not include aluminum,

(b) Oniv one-half of material is assumed to generate gas.

(c) May impact colloids.

(d) As is.

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

Al-2
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Special Request Non-PA [tems

Also wanted at this time is additional informnauon ror severat waste matenal
charactensucs. Although these cnaractenisucs have not been idenufied as waste
matenai parameters to be usea for WIPP PA_ they are neeced for non-PA scoping
caiculauons to assess their infuence on PA. Since these items are not cumrentiv PA
parameters. inventory esumates of these charactenisucs as “additional informartion”
in the TWBIR or suppiied cutside of the TWBIR via wniten correspondence.
Below vou will find an itemized list of these special request items.

D

3

Non-radioactive Materiais

Additional informauon 15 needed on the five waste matenial characienistics (see
Table 2): 1) vitrified wastes. 2) nitrates (NO7T), 3) suifates (SO #™), 4) phos-
phorus. and 5) cement. Of these wasie pararneters. the last four are needed for
the gas generation moaeling. The nitrates and the sulfates are invoived in the
denitnficauon and sulfate reduction processes which breakup the ceilulosics.
while the phosphorus 15 a nutnent tor biodecay of celiulosics. The esumaie of
the mass quanuties or cement in the waste inventory shouid inciude both the
cement that is contained in the waste as cement itseif (due to D&D acnvities,
etc.,) and the cement found in various sludges. Cement consumes CO- due w0
its content of Ca(OH ). The esumates tor this non-radicactive wast® consti-
tuent need only be "best estimaies” at this present time so that non-PA scoping
caiculations can be made to determine their importance on overail repository

perrormance. (Do not generate upper-bound estimates that are overly conserva-
tive.)

Residues

“Best estimates” are needed for residues. in addition to those already identified
at the Rocky Flats Plant (RFP). that have the possibility of being changed
from a resource category 10 a TRU waste category.

Organic Ligands {Chelating Agents)

“Best estimates”. from currentlvy 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 possibie 10 obiain data from major
waste generaring 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 estmates
that are overiy conservative.) Requested data is for final form “process-ievel”
quangities used in producton oniv 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 deralled informaton on organic ligands wiil be
needed, you will be given a speciric written request at a future time. This
effort should be performed in parailel with the TWBIR. Technical data should
be supplied in memorandum form bv the end of February 1996 with support-
ing documentation by the end of March 1996.



Table 2.  Justification of Special Request Non-PA i
Non-Radioactive Waste Materials. (a) |
A

|

m

“

Waste Input Varaoie 1n ‘ Input Variable in l Input Vanabie wn |
Parameter l Current PA Modeis | PA Models ' Possible .

' f Under Future !

” Gas i Mechanical ;  Developmem PA Models

(Generauon__ - Characteristics ! J

v . - ——— -*_:{
| Vitrified _(b) i\ ' X } ? ” f
) ; | .
Nitrates (NO) l‘ X (o) f X ! » [
| | |

Sulfates (5O,) l! X () ! X .
| |

Phosphorus ” X ey ! | X o *

: ! i ;
Cement (d) n ! ) X 9 l

: (a) Information on these additionai waste materials are needed for non-PA scoping calculations
for assessment of their importance. These waste characteristics can be reported at the
[ “best estimate” levei.
i (b) New waste paramercr COITESPONGIng 10 rzatment, idenufied bv some of the sites. to be
anticipated in the future.
ey [nput vanable is or concern when predicting the rates of microbial action and js used in
) “u'rcntlv existing reacton path moael, which will not become a baseline PA model.
1 (d) Any concrete or cement ( including drv portiand cement) that contains calcium oxide.




, Tabie 3.  Justification of Special Request For Info :}
On Organic Complexing Agents. (2} 1"
|

Lizang (b} ‘ Discussion (c}

1y Total | The most vaiuable informauon at this ume i1s a "best esumate” of the

i |

|
f Compiexants ! total amount of water soluble compiexing agents (ligands) in the |
: ! TRU waste mamx. J
| i i
| 2) Citrate . Preliminary information indicates that ciwate (citric acid) may be the |
1 % largest used ligand at TRU waste generatng sites. Hence, inventory 5
' quanuities are verv imoortant.

| I I

i 3) Lactate ; This is an important ligand that 15 rroquced by bacteria as part of its |

own mewbolism. What is requestea here is a "best estimate” of the |

t guantity of lactate that actually exists in the TRU waste mamix (not

just an iniual amount suppiied as part of a waste stream). However.

if this information cannot be deveioped. then suppiy informatior on
i the 1nitial amount.

| 3) Oxalate This is an imporant ligand that is produced by bactena as pan of its
; own metabolism. What is requested here 1s 2 "hest estmate” of the |
. E quanuty of oxaiate that actuaiiy exists in the TRU waste matrix (not i
just an nitial amount supptied as part of a waste sream). However. i

if this informadon cannot be developed. then supply informaton on |
the initial amount.

i
3) EDTA This ligand fethvlenediaminetetraacetic acid ) is aiso of major impor- |
| 1ance due "~ It COMMON use as a cieaning soivent E

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

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

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

e Pe—— — ——

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

Copy 10:

P.E. Drez [Drez Environmentai Associatesj

D. Bretzke [Science Applicauons Internationai Corporation}

S. Chakraboru [Science Applications Internatnonal Corporation|
MS-1320, C.F. Novak [Dept. 6119]

MS-1328, H. Jow (Dept. 6741}

Al-5



VMS-1328. M.S. Tiermnev [Dept. 6741]
MS-1328. D.R. Anderson |Dept. 6749]
MS-1328. M.E. Feweil [Depr 6749)
+18-1328. J.D. Schretber {Dept. 67491
MS-1328, P. Vaughn [Dept. 6749]
MS-1341. L.H. Brush [Dept. 6748]
MS-1341, B.M. Butcher [Dept. 6743}
MS-1341. A.C. Peterson [Dept. 67481
MS-1341, LJ. Storz [Depr 6748)
MS-1341, A. Reiser {Dept. 6747]
MS-1341, R.F. Weiner {Dept 67471
MS-1495. P.E. Sanchez |Dept. 6700}
MS-1328. Day File [Dept. 6741}
MS-1328, L.C. Sanchez (Depr 6741}
File - SWCF-A WBS 1.1.6.2: PA: PBWAC - WIPP ACTIVITY

—
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Sandia National Laboratories

and Sendis j
Manaped (:puudh _lCG'p--gu
Albuguergec, New Mesico m{s'-lm

date : January 11, 1996
to:

from :

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

1 have read Paul Drez's memo [Ref. DEA-1] about the Rev. 2 of the TWBIR {Ref. BIR-1].
When updated values are available, pieage 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 invemory 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 shoald be s “truncated
volume”, Le., the truncated volume is equal to the existing stored waste plus only the
pecessary 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

= . cum. for CH-TRU waste and 2) 0.25E+06 cuft = 7,080. cuon. [the unit
conversions for volume were done with the factor 1.0 cuft. = 2.832E-02 cu.m. taken from
/67 5cH . Ref. SNL-1].

-1:'fi£ .
205 7 A second request, which should be documented in a separate memo, is that CH & RH
activiry 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 ASCI file and placed on a 3.5" diskette (IBM formated). There are
three versions of this table that are needed: 1) values corresponding to stored waste only,
2) values corresponding to projected waste only, and 3) values comresponding to WIPP

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

REFERENCES

(DEA-1]
Memo from: P. Drez (Drez Environmental Associates, DEA) to: L.C. Sanchez (Sandia
National Laborataries), subject: "BIR Error”, dated: January 7, 1996.
[BIR-1]
DOE (U.S. Department of Energy); Transuranic Waste Baseline Inventory Report:
DOE/CAQ-95-1121; Revision 2; printed December 1995.
[SNL-1}
Sandia WIPP Project 1992. Preliminary Performance Assessmenz for the Waste Isolation
Pilot Plant, December 1992. Volume 3: Model Parameters (SANDY2-0700/3), section:
Conversion Tables For S and Common English Units, Table 5, pg. Conversion Tables - 4.
-~ SANDS2-0700/3. Albuquerque, NM: Sandia National Laboratories.
Excepional Service in the National Interest
i
q‘l
( \{ ) A2-1

~

gt

"total curies” (in addition to the data displaying the curie volometric densities) for both CH & FCeicy
& RH radionuclides. The volumes to be used for these conversions are: 1) G.2B+66 cu.ft ...'..._?;S-;__;_, oc
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Table 1.

‘Waste
ID Stream ID

LANL LA-200!
LANL | La-2002
LANL LA-2003
LANL | LA-2004
LANL | LA-2005
LANL | LA-2006
LANL 4
LANL -
RFETS | RF-2001
RFETS i
RFETS -

4 4
Total -
LANL | LA-200!
LANL | LA-2002
LANL LA-?2003
LANL | LA-?004
LANL | LA-2005
LANL | La-2006
LANL i)
LANL -
RFETS | RF-2001
RFETS i
RFETS -

4 4
Total -

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

Copy to:

MS-1328, H.Jow [Dept. 6741]
MS-1328, RP. Anderson [Dept. 6749]

MS-1328, Day File [Dept 6741

MS-1328, L.C. Sanchez [Dept. 6741
File - SWCF-A WBS 1.1.6.2;PAPBWAC - WIPP ACTIVITY

aZ2-2

Radionuclide Activity Loadin
(to be used for human intrusion

Table
cuiations)

T XXXE+KK
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Sandia National Laboratories

wﬂwwwm
s Lockbeed Matin Corporation
Abuguerque, New Mexico §7185-1328

date : January 30, 1996

o: S rti [Science Applications 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 wastz material parameters and
radionoclide inventory is based on data for stored waste (Ref. SC-1), the first request for
data vaiues to be volume averaged using truncated volume is not necessary (i.e., it would
yield the same values).

For the second request from Ref. LCS-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 buman intrusion calculations (Refs. SNL-1 & JG-1). Instead, an abbrevisted
iist 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 wasie data is based on stored data, values generated are needed only for
WIPP disposal volumes (data separated for stored and projected data would have yieided
the same values).

 REFERENCES

[BIR-1]
DOE (US. Deparment of Encrgy); Transuranic Waste Baseline Inventory Report
DOE/CAO-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 International Corporation],
date: January 25, 1996.

Exceptional Service in the National interest
)



{SNL-1]
Sandia WIPP Project 1992. Preliminary Performance Assessment for the Waste Isolation
Pilot Plant, December 1992. (SANDS2-0700),

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

1 Am-241
2 Cm-248
: Np-237
5 Pa-23]
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
17 U-233
18 U-234
19 U-235
20 U-236
21 U-238
—— ——— ————— — ——— — . ———— ——_——— —— -/
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 1.1.62:PA:PBWAC - WIPP ACTIVITY
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CQEF 17298

Unitea States Government Department of Energy

memao rand um Carisbad Area Office

QATE:
REPLY TO
ATTN OF:

SUBJECT:

TO:

Carisbad, New Mexico 88221

June 4., (996
CAO:NTP:RLB:96-1174

Revised Radionuciide Data 1n Support or the Compiiance Cerufication Appiication
Les E. Shepnard. Director. Nuciear Waste Managemem Programs Cemer, SNL/NM

Please find anached the revised WIPP disposai radiomuclide inventory which was
previously transmutted to your staff for their use. This inventory has been recalcuiated on
the basis of new radionuciide informartion recenily available from four TRU waste sites:
the Hanford site (Hanford), the Qak Ridge National Laboratory (ORNL), the Rocky Flats
Environmental Technology Site (RFETS), and the Savannah River Site (SRS). The revised
WTPP disposal radionuciide mnventory is provided in Attachment A in a format simtiar 10
Table.3-4 of Revision 2 of the Transuranic Waste Baseline Inventory Report (TWBIR).

The values in Attachment A were originaily based on the extrapoiation of the resuits of
preiiminary radionuciide decay calcuiarions that were compieted by Sandia Nationai
Laboratories (SNL) staff on April 8. These preliminary caicuiations have recemly
completed the formal quality assurance/qualiry controi (QA/QC) review process by the
SNL QA/QC group, and an approved version of these caicuiations was obtained on
Tuesday, Aprii 17. The QA/QC review process produced some changes in the preiiminary
vaiues, and these changes have been incorporated in Attachment A,

Since the WIPP Pertormance Assessment (PA) group at SNL required the revised dam as
soon as possibie in support of tie Compiiance Certification Applicatdon (CCA),
Attachment A is being suppited as the most current update untii the publication of Revision
3 and should be used by the WIPP PA in suppor 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 Antachment A will be inciuded in the TWBIR. Rev. 3.
as well as that previousiy suppiied on compiexing agents. cement content, and
nirrate/suifatesphosphate content. which wiil be included as an appendix to the TWBIR.

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

e Corrections to the vajues for Cf-252. Cm-244. and Cm-245 reported in earjier
Hanford submirtais for the [DB.

O



Les E. Shepnara June 4, 1996

e Prefiminary siudge sampiing data rrom ORNL for the RH-TRU sludges showing
the distribution of different uramum isotopes in the siudge: this enabied the

redistribution of the uramum curies from previous Oak Ridge IDB submimats
angd corrected the previousiy hign 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 10 SRS for storage in

the eariy 1970s); this enapied more realistic extrapoiation ot the amount of Pu-
238 and Pu-239 in SRS waste.

A descriprion of the step-by-step methodoiogy used to incorporate the new information
trom the four sites and to deveiop the revised inventory is provided in Artachment B.

If you have any questions concerning the enciosed information. piease contact Mr. Russ
Bisping of my statf at (505) 234-7446.

yo
e

on Watkins
Manager
National TRU Program
At:achrﬁcms
cc w/atachments:
R. Bisping, CAO

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

J. Harvill, CTAC

R. Anderson. SNL

L. Sanchez. SNL

M. Chu, SNL

M. Marietta. SNL
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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
(Cifm?®) (Ci/m®) {Total Curies?) | (Total Curies®)

Ac225 1.71E-05 1.66E-05 2.886+00 1.17E-01
Ac227 3.61E-06 1.07E-07 6.08E-01 7.57E-04
Ac228 4.43E-08 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-08
Ag110m { 3.15E-12 1.85E-11 5.31E-07 1.31E-07
Am241 2.62E + 00 8.42E-01 4.42E+05 5.86E+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

l At217 1.71E-08 1.66E-05 2.88E+00 1.17E-01
Ba137m_ | 4.53E-02 2.88E +01 7.63E+03 2.04E +05
Bi210 1.52E-05 1.01E-09 2.55E+00 7.16E-06
8i211 3.61E-06 1.07E-07 6.09E-01 7.58E-04

[J Bi212 1.61E-04 1.04E-05 2.71E+O1 7.36E-02

" B8i213 1.71E-05 1.66E-05 2.88E+00 1.17E-01

’I Bi214 6.91E-05 5.05E-09 1.16E+01 3.58E-05
Bk249 5.44€-10 2.80E-15 9.16E-05 1.98E-11
Bk250 2.59E-16 NR 4.37E-11 NR

" ci4 6.43E-05 2.90E-04 1.08€ +01 2.05E+00

NR = Not reported by sites.

‘Decayed to December 1995,
?Total curies estimated by assuming a voiume of 168,500 cubic meters for CH-TRU waste and
7,080 cubic meters for RH-TRU waste.

(W)
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ATTACHMENT A

WIPP Disposal Radionuclide Inventory for the CCA {continued)

clide CH-TRU Waste | RH-TRU Waste | CH.-TRU Waste | RH-TRU Waste
B DU (=71, i N N (~ 1/, N 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
Ce144 | 3.71E-07 7.24E-04 6.26E-02 5.13E +00
C1249 3.81E-07 6.31E-07 6.42E-02 4.47€-03
C1250 1.96E-06 NR 3.30E-01 NR
Cf251 2.24E-08 NR 3.78E-03 NR
Cf252 1.42E-03 1.82E-04 2.39E +02 1.29E +00
| lerm242 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 | 6.06€-07 NR 1.02E-01 NR
ﬂ Cm247 | 1.91€-14 NR 3.21E-09 NR
sza,a 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 3.04€-06
Cs134 | 7.97E-08 2.60E-03 1.24E-02 1.84E +01
Cs135 2.98E-09 1.66E-08 5.02€-04 1.17E-04
1’_(35137 4.78E-02 3.05E +01 8.06E+03 2.16E +05

NR = Not reported by sites.
'Decayed to December 1925,

MTotal curies estimated by assuming a volume of 168,500 cubic meters for CH-TRU waste and

7.080 cubic meters for AH-TRU waste.

M




ATTACHMENT A

WIPP Disposal Radionuclide Inventory for the CCA (continued)

S ————————— e e S ——_—)
Nuclide CH-TRU Waste | RH-TRU Waste | CH-TRU Waste | RH-TRU Waste
{Ci/m’) __(Citm®1 ___|__(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 1.57E-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
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 7.52E-03 NR
| nis3 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,

Tgtal curies estimated by assuming a valume of 168,500 cubic meters for CH-TRU waste and
7,080 cubic meters for RH-TRU waste.

W
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ATTACHMENT A

WIPP Disposal Radionuciide inventory for the CCA (continued)

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

2Total curies estimated by assuming a voiume of 168,500 cubic meters for CH-TRU waste and
7.080 cubic meters for RH-TRU waste.

B1l-5

Nuclide CH-TRU Waste RH-TRU Waste CH-TRU Waste RH-TRU Waste
{Cilm?) {Ci/m?) | _{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 +01 3.58E-05 “
Pd107 4.40E-10 2.45E-09 7.41E-05 1.73E-05 “
Pm147 | 4.67E-05 1.52E-03 7.87E +00 1.07E+01 H
P0210 1.52E-0% 1.01E-09 2.55E+00 7.16E-06 ‘
P0211 1,01E-08 3.00E-10 1.71E-03 2.12E-06

P0212 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 5.06E-09 1.16E +01 3.57E-05

P0215 3.61E-06 1.07E-07 6.09E-01 7.58E-04

P0216 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




ATTACHMENT A

WIPP Disposal Radionuclide inventory for the CCA (continued)

CH-TRU Waste RH-TRU Waste CH-TRU Waste RH-TRU Waste
|Ci/m’) _{Total Curies?)
Pr144 3.67E-07 7.16€-04 6.18E-02 5.07E + 00
L 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
anzza, 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
ILRaZZS 6.81E-05 5.05E-09 1.16E+01 3.58E-05
“ Ra228 4.43E-06 1.10E-05 7.47E-01 7.77E-02
Lam 06 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 1.54€-03 2.90E-02 1.09E +01
| Sb125 7.17E-07 2.67E-04 1.21E-07 1.89E+00

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

3Total 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)

CH-TRU Waste RH-TRU Waste CH-TRU Waste RH-TRU Waste
_(Cim?) | (Total Curies’) | (Total Curies’)
Sb126 | 8.02E-10 4.46E-09 1.35E-04 3.16E-05
Sb126m | 5.73£-09 3.18£-08 9.65E-04 2.25E-04
Se79 2.58E-09 1.44E-08 4.35E-04 1.02€-04
Sm151 | 8.72E-06 5.05E-05 1.47E+00 3.57E-01
fsnitom | 246611 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
5r90 4.07E-02 2.95E +01 6.85E + 03 2.09E +05
“msz 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
Tei27 | 7.72€-13 2.41E-13 1,30E-07 1.71E-09
Te127m | 7.88E-13 2.47E-13 1.33E-07 1.75E-09
| thoo7 | 3.56E-08 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 8.06€-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.

2Totai cunes 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 Disposai Radionuclide inventory for the CCA (continued)

Nuclide | CH-TRU Waste CH-TRU Waste | RH-TRU Waste
(Ci/m?) (Total Curies’) | (Total Curies?®)
TI207 3.61E-06 1.07E-07 6.07E-01 7.56E-04
T1208 5.77E-05 3.74E-06 9.73E +00 2.65E-02
T1209 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 i
| 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 +08
2r93 3.34E-08 1.86E-07 5.63E-03 1.32€-03
4.27E-05 | 1.166.09 3.02E-01
TOTALS 6.42E+06 1.02E + 06

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

2Tatal 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 antachment summarizes the major changes 10 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.

Maior 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 surnmarized 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 vaiues are shown in Table B-1.

® Changes to the Oak Ridge Dara - In previous IDB submittals, Oak Ridge reported a
very conservative (high) inventory for U-2335 in the Oak Ridge RH-TRU waste due 1o
the absence of any sampling data. Recently available mass spectrometry analytical
dara 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
uranmium isotope. The previous and revised undecayed activities for uranium isotopes
in Oak Ridge RH-TRU waste are shown in Tabile B-2.

e Changes to the REETS residues data - The RFETS residues were not included in any
of the previous IDB submirtals 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 radiomuclide decay
calcuiations 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 radiomuclide present in the residues into yearly activities. The yearly
break-up of undecayed curies from each of these radiomuclides is shown in Table B-3.

o Changes tg the SRS data - In previous IDB submirtals, 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,

O



the TWBIR team has divided the total yearly undecayed activities reported in previous
SRS IDB subminals into yearily undecayed activities from on-site and off-site waste.
The originai IDB data and the break-ups are shown in Table B-4.

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

Swmmary 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:

e 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 Anachment 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 furure SRS waste.

31-11
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TABLE B- 4

SAVANNAH RIVER SITE
PREVIOUS IDBE CURIES FOR STORED WASTE AT THE BAVANNAH RIVER BITE (ONSITE + OFF-SITE WASTE)
1970 1971 1272 1973 1974 1978 127¢. 1 1 1 1
Amdléi 0.00£+00 | Q.O0E+00 | 432607 | G.20E+00 | 1. 97E+01 | 1.98E+01 | 268E+01 | 4.008+01 | 6.14E+QO1 | 7.0BE« 01 | 7.14E+01 | 1.04E+02 | D.08E+O1
Np2d? O00E+00 ] 0.00FE+00 | 133503 | 10880t | 289E01 | 40%EDY | 272801 | 337601 | 484501 | 1.04K+00 ) S.706-01 | B.24E01 | SIIED
Pulds 0.00£+00 | 2000408 | 348E+04 | 1480403 | 3876403 [ 4 31E+03 | 0.832+03 [ 7.890+03 | 7.04E+03 | 2.409E+04 | JASE«O4 | I8E+04 | 4.70E+04
Pul® 000E+00 | 1276402 | 237E+01 | 3.068+01 | 1.132+02{ 1.74€+02 | 1402402} 2308+02 | 2.008+02 | 1.038+02 | 1826402 | £.78€+02 | 4 BOE+02
Puléd 0.00E+00 | 9.048+01 | 1.17E+01 | 7ATE+00 | 2.732401 | 2.70E+01 | 3.088+01 | BE7E+O1 | 6.200+01 | 4.20E+01 | 0.ASE+01 | 1.42E+02 | 1.1BE+02
PuZél O00E+00 | 4 B0E+03 | 7.768+02 | 2988+02 ) 1.082+03 | 150504 | 2210403 | 2.17€+03 | 244E+03 | 1.088+03 | 4.DSE+03 | .88 +03 | 4.70E+0)
U234 0.008+00 | 0.008+00 ] 0.00E+00 | 0.00€+00 | 2.13802 | 322802 | 217802 | 107802 | 10802 | 484507 | 3.89803 | 6.18E03 | O.00E+00
U23S C.00E+00 | 0.008+00 ] COOE+00 | 0.00E+00 | SDOE04 | OBGEO4 | 423004 | 2O0MF04 | SHIE04 | 120003 | 7.40E06 | 1.10504 | 470808
UZ3é 0.00F+00 | 0.008+00 | 0.00E+0C | D.OOE+00 | J.BOE0) | G40 | 180803 | 1503 | B.24E09 | 1.15802 | 4.72604 | 1.04503 | 0.00E+00
U238 G00E+00 | 0.00E+00 | Q.O0F+00 | 0.002+00 | 1.20F-08 | 180803 | B.30C04 | 420808 | IATEOR | 401806 | 233604 | 361608 | 3.80E08
M S
%) LT - T 381 oo TOTAL ]
Am24l 408E+C1 | 1.02€+02 | 2.48E+02 | 33764021 1.68E+02 | G48E+02 | B8 +01 | 0.42E+01 | 1.728«01 | S,78E+00 | T.37E0Y | G.ME+O0 | 2.11E+03
INpLY7 2134801 | 1.770+00] 270802 | 1.488-02 | 754802 | 3.78802 | 238802 | 1.398+00 | 833502 | 1888037 | 0.000+00 | B.47603 | B.S8E+ GO
Pulls AAAE+04 | 1.ITL404 § 2 1GH404 | BH4E+03 | 1440404 | BAIE+02 | 1.79E+03 | 2.008+03 | 2018403 | 1.408+03 | 4.702+03 | 1788 +04 | B.S7E+ 06
Pully 1238+02 | 4831+02 | t30E+03 | 1BSE+03 | 5881402 | B.00E+02 | 40E+02 | 3546+02 | SAME+Q1 | 100801 | s 808+00 | 3.088+01] 8s281.02
Pu2ds G0AE+O1 | 1.182402 | 3252 +02 | 4.408+02 | 2000402 | 2.088+02 | 1.140+02 | B.4ATE+01 | 2320401 | 2018400 | 2482400 | 1.372+01 | 2.298+03
Pu241 2700403 | 4515+03 | 1. 248 +04 | 1.BOE«O4 | 7.00E+03 | 7.78E+03 | 4.308+03 | 3.278+03 | 0.010+402 1 1.1284032 | 1.388+02 | 0.11E+02 | 1.1ME+08
U234 168802 | CO0E+00 | 780809 | 154802 | 127602 | 0.94503 | 277004 | 700804 | 0.008+00 | 226808 | 2.126-02 | 100802 | 300801
Uz3s 293004 | OB4E08 | 143004 | JATEOS | 120804 | 173004 | 420000 | 1.30508 | 432508 | 423508 | 4.10804 | 2.430-04 | 6.7480)
U236 278503 | 0008+00]1 177603 | 11E0) | 208800 | 1E4603 | ZASEO0 | 190504 | 0O.00E+00 | 10008 | 300608 | 321803 | 4.70802
U3s 271604 | 772604 | 760608 | 110608 | 7.14608 | 670808 | 133607 | 340606 | 330607 | 132807 | 4.11£08 | 4.21604 | €.70E03
—
REVEEDIMMMNRMWMA?E&VMWBM(NMWM
T 197¢_1__197% 17¢ 72 2 1) ¥
AmI4l | O.00E+00 | OO0 +00 | 437501 | 6.20E+00 | 1.UTE+01 | 1OBE+01 | ZESE+0) | S.O0E+03 | 6.A4E<01 | JORE+OT | T,14E+01 ] 1,0AE+0Z | B.08E+0
pI37 0002+00 | 0.0OE+00 | 1. 33803 | 198801 | 289801 | 401E01 | 272001 | 3760t | 454801 | 1.048+00 | S.70801 | 624501 | 8.23E01
Pulis OD0L +00 | 0.00T+00 | 4.00E+01 ] 1488+03 | 3J.67E+03 | 431E+03 | S.53+03 | 7.008+03 | 7TH4E+03 | 2488404 | JASE+0a | 3.HIE+O04 | 4,798+ 04
Pa239 Q008 +00 | 0.00E+00 | 2.400+00 | 3.08E+01 | 1,132402 | 1.748+02 | 1408402 | 2308402 | 2.008+02 | 1.83€+02 | 3.928+02 | 5.THE+02 | 4508 +02
Pulés 0008+00 | C.OOE+Q0 | SHSEQT | 7478400 | 2.732+01 | .7T8E«+01 | 3.08E+01 | B.E7E+01 | 0392401 | 4290401 | 9.99€+01 | 142 +02 | 1162402
Puldl 0.008+00 | 0.008+00] 2.188+01 | 2.000+02 | 1 O82+03 | 168 +04 | 2212+03 | 2.172403 | 2448403 [ 1988403 | 4.082+03 ] §.89E+03 | 4708 +03
U4 0.008+00 | 0.002+00 | OOOE+00 | O.00E+00 | .11E0T | 322807 | 297802 | 107602 | 310802 | &.B4002 | J.ME03 | 8.10503 | 0.008+00
U23S 0.00£+00 | 0.00E+00 | 0.ODE+O0 | 0.00£+00 | 390804 | GESE04 | 423804 | 201804 | SESEO4 | 130803 | 74808 | 1.10804 | 4.708-08
U6 0008 +00 | 0.00E+00 | 0.00£400 | 0.00E+00 | IBOEO3 | S.43503 | 300803 | 101603 | 624503 | 110502 | 6.73804 | 1.04803 | C.00E+00
0008 +00 ¢ 0.00E+D0 | 0.00E+00 | C.OOF+00 | 1.20F-08 | 3.80803 | 30804 | G I9E00 | IHTEDE | 401506 | 2.33608 | 381508 | 3.00808
‘ e —————e I — P —
Am241 3M4E+01 | 1.0ZE+02 | 248E+02 | 3.37E+02 | 1.60E+02 | G.ABE+02 | B.83E+01 | 6.426¢01 [ 1,72E+01 | 3.70E+00 | 2.62E-01 | 6.80E+00) 2.11E+03
INp237 2.0E0Y | LTTE+Q00 | 279602 | 148602 | 7.04602 | 3.785802 | 239602 | 13800 | D.33502 | 1.859503 | 0.00C+00 | E.47603 | BRRE.00
Pul3s AALE+O4 | 1336404 | 218E+04 | B.4E+O3 | 1448404 | SERE+03 | 1738403 | 3.008+03 | 2.81E+03 | 1408403 | 4.89€+03 | 1.78E+04 | 3.14E+08
Pal39 2.10E4+402 | 4.8TE+02 | 1.300+03 | 1887« 03 | 5.80E+07 | B.H0E+02 | 4308+02 ] 354202 | 0.88€+01 | 1.00£+01 | 4.37E+00 | J.08E+01 | 0.13E+00
- jPu4n 8876401 | 1168402} 3288 +02 | 44ABE+02 | 2.00E+02 | 2048402 | 1146402 | 0.47E+01 ¢ 2.326+01 | 2.818+00 | 1838400 | 1.17€+01 | 2.11E+03
Pu241 2836403 | 451E+03 | 1 24E+04 | 1882404 | 7.00E+03 | 7.78€+03 | 4208403 | 3.22F+03 | 0.01€+02 | 1.12E+02 | 1.14E+02 | 8.11E+02] 1.08E+08
U234 1.84E02 | 0.008+00 | 7.50E03 | 1.84502 | 1.22£02 | 0.445D) | 227EO4 | 700004 | O.00E+00 | 2.28E04 | 2.10£-02 | 1.90E02 | 3.00E-01
U3s 91E04 | DBMEOS | 1A2E04 | J47ED4 | 220604 | 172604 | 42OEO8 | 1.IWEOB | 432609 | 423200 | AVAED4 | 28304 | 6.7IEOS
U23é 2.70803 | D.0OE+00 | 127803 | 3.11E0Y | 208607 | 154502 | 283500 | 110604 | O00E+00 | I BOEOS | 4.20F08 | 321603 | 4.88E02
- ju2as 2VEDA | 772808 | 7H0EO8 | 11006 | 7.148-08 | 0.70ED0 | 1.33207 | 3a0£08 | 336E07 [ 1.32807 | 7.09E07 | 421804 | 5.00E0)
e e
REVISED UNDECAYED CURIES FOR STORED WASTE AT THE SAYANNAH RIVER SETE (OFESITE WASTE ONLY)
1970 1271 1 1974 1278 1376 1 1778 1 197 1% 1 1
Am24i 0.00E +00 | 0.00E+00 | C.00E+00 | 0.00E +00 | O.00E+00 [ 0.00F+00 | O.00E+00 | 0.00E+00 | G.O0E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E +00
INp237 0.008+00 | 0.00E+00 | 0.00E+00 | 0.0OF +00 | O.00F +00 | 0.00E+00 | DOOE+O0 | C.OOE+00 | 0.008 +00 | 0.00E+00 | 0.008+00 | 0.00E+ 00 | 0.00F +00
Pulls 0.008 +00 | 2.08E+08 | 3.49E +04¢ | 0.00E+ 00 | 0.00€+00 | 0.008+00 | 0.00Z+00 | 0.00E+00 | 0.O0E+00 | 0.00E+00 | 0.00L+00 | 0.00£+00 | 0.DOE+00
Pu239 0.00E+00 ( 1 27€+02 | 2.128+01 | 0.00E + 00 | 0.00€ + 00 | O.00E +00 | 0.00L +00 | 0.008+00 | D.LO0E+00 | 0.00E+00 | C.O0E+O0 | 0.00F + 00 | 0.00E+ 0O
Pul4d 0.00E+00 | 8.84E+01 § 1,172+ 01 | D.0OE +00 | O.00E+00 | 0.00E +00 | 0.00E +00 } 0.OOL+00 | C.OOE + 00 | O.OOE+00 | 0.ODE +00 | 0.00L+00 | D.DOE « 00
Puldl D.00E+00 | 4.50E+03 | 7.54E+02 | 0.00E+00 | 0.00F +00 | 0.00E+00 | 0.00£+00 | 0.00E+00 | 0.LO0E+00 | 0.O0E+00 | 0.008 +00 | 0.DOF+00 | 0.002 +00
U234 0.00€ +00 | O00E+00 | 0.D0E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00F+00 | 0.00€ +00 | 0.00E 00 | 0.00E+00 | G.OOE +00 | 0.00F +00 | 0.00E+ 00
uns Q.00E +00 | 0.00€+00 | O.O0E +00 | 0.OOE+00 | 0.00E +00 | Q.OOE+00 | 0.00E+ 00 | 0.00E+00 | .00 + OO | O.00F « 0O | D.00E +00 | 0.00F « 00 | OO0 + 00
U236 .00 + 00 | 0.008+00 | 0.00F +00 { 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.0CE+00 | 0.00E+ 00 | 0.00L+0C | 0.00E+ 00 | 0.00E+»00
U238 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+060 | 0.00£+00 | 0.00E +00 | 0.00E+Q0 | 0.00E+00 | 0.00€ +00 | 0.00E+00
pi— e J—
1983 1 1986 1987 1 1929 1990 1993 1992 1994 TOTAL
Am24l 1.40E +00 | 0.00E+00 | O.00E+00 | 0.O0E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00€+00 | 0.00E+00 | O.00E+D0 | 4.76F-01 | Q.00E+00 ] 1.87E+00
Np237 303E03 | 0.00E+00 | 0.QOE+00 | 0.DOE +00 | 0.00E+00 | 0.00E+00 | D.OOE+00 | O.O0E+0C | 0.00F +00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 303503
Pu2is 437507 | OO0E+00 | 0.00E+00 | 0.00£+00 | O.DOE+00 | O.00E+00 | 2ETED1 | O.OOE+00 | O00E+O0 | 0.00E+00 i 7.31E+00 ;] O.00E+ 00 | 2.43E+05
Puzly 7.376+00 { 0.00E+00 | 0.00E+00 | 0.0OE+00 | 0.00E+00 | C.OOE+00 | +BTED4 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 2.0TE+00 | O.00E+00 | 1.68E+02
Pu240 1.74E+00 | 0.00E+00 | 0.00E+00 | Q.00FE+0C | C.00E+00 | 0.008+00 | 0. 20F08 | 0C00E+00 | D.OOE+00 | 0.00E+00 | 8.33601 | 0.00E+00 ] 7.99E+ 01
Pu2dl BA7E+01 | 000K+ 00 | O.0OE+00 | O.OOF +00 | 0.00E+00 | 0.00E+00 | 6.58E03 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 2.39E+01 | 000 «00 | 6.34€ + 03
lipal] 1.189604 | 0.00£+00 | 0.00E +00 | 0.00E+00 | 0.OOF +00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.OOE+Q0 | O.0DE+00 | 2.936-04 | C.00E«00 | 337604
uxs 223608 | O.00E+00 | 0.O0E+00 | 0.00F +00 { 0.00F +00 | 0.00E+00 | 0.00E+00 | 0.OOE+00 | 0.O0E+ 00 | 0.00E+00 | 4.01E-08 | COOE+00 | 0.84E08
U236 2.006-06 | 0.00E+00 | O.00E+00 | 0.00E+00 | 0.O0E+00 | 0.O0E+0C | 0.OOE+0D0 | O.00E+00 | D.00E+00 | D.00E+00 | 380805 | 0.00E+00 | 6.83E06
U238 8.98E-08 | 0.00E+00 | Q.COE+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00£+00 | 0.00E+00 | 0.006+00 | 0.00E+00 | 4.04E-08 | 0.00E+00 £.04E-08
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TABLE B-3
Rocky Flats Environmental Technology Site

UNDECAYED YEARLY ACTIVITY DATA FOR THE RFETS RESIDUES

1982 1983 1984 1948 1986 1987 1988
Am-241 206E+04 | 2226403 | GBIE+03 | 1.56E+04 | 9.20E+03 | 7.81E+03 | 1.03E+04
Pu-238 1.84E+03 | 1.77E+02 | G43E+02 | 124E+03 | 7.34E+D2 | 6.2Z3E+02 | B.19€+02
Pu-239 350E+04 | 3.77E+03 | 1.16E+04 | 2B4E+04 | 1.56E+04 | 1.33E+04 | 1.75E+04
Pu-240 8D1E+03 | BB4E+02 | 285E+03 | 6OSE+03 | I1.5BE+03 | I.04E+03 | 4.00E+03
Pu-241 205E+05 | 221E+04 | G.77E+04 | 1.55E+05 | 9.15E+04 | 7.77E+04 | 1.02E+05
Pu-242 101E+00 | 1.09E071 | 335601 7B5E01 | 452801 | 3BAEDT | S0OSE01

1989 1990 1991 1992 1993 1994 TOTALS
Am-241 1.7AE+OA | 157E+0A | 938E+02 | 1.04E«02 | 347€E+01 | 1BIE+D3 { 1.00E+06
Pu~-238 1386+03 | 1256403 | 747E+01 | 830E+00 | 2.77E+00 | 1.44E+02 | B.85E+03
Py-239 296E+04 | 2B7E+04 | 1.59E+03 | 1.776+02 | S5S0E+01 | J07E+03 { 1.B4E+08
Pu-240 §.78E+03 | G.10E+03 | 3856402 | 4.05E+01 | 1.36E+0% | 7.02E+02 § 4.22E+04
Pu-241 1.735+05 | 1.6BE+06 | 832E+03 | 1.04E+03 | 3ASE+02 | 1.B0E+04 | 1.B8E+08
Pu-242 85701 71.2E01 4 B81E02 5.12E03 1.71E03 8.88E02 § 5.33E+00
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TABLE B-2
Oak Ridge National Laboratory

[PREVIOUS VALUES OF URANIUM ISOTOPES IN THE IDB (CURIES)

1970 1971 1972 1973 1974 197§ 1976 1977 1978 1979 1980 1981 1982
U232 0.00E+D0] 0.0DE+C0] 0.00E+00[ G.00E+00] D.00E+00 n.oohnnT 0.00E+00] (0.00E+00] 0.00E+00| 0OOE+00| O.0OE+00| OOOE+00| OO0+
U233 1.25E+00[ 1.25E+00] 1.266+00] 1.26E+00] 1.56E+00] 1.75£+00| 1.29£+00| 3.366+00) 1.25E+00; 000F+00] 1.00£01) O.00E+00{ 1.00E+00
u2y4 0.00E+00| 0.00E+00| 0.00E+00| O0.00E+D0| 0.00E+00 0.00E+00| 0.00E+00 u.unmnw 0.00£+00| 000E+00| 0.00£+00! 0.00E+00| 0.00E+0D
U235 000E+00] 0.00E+00] 0.00E+00( 0.00F+00] O0ODE+00| OOCE+00{ 201EC4[ 2B4ED4| 000E+00| 0.00E+00{ O0.00F+00| 0.00E+00f 0.00€+00
U238 37460t] 32460 374em| 374601  374E01) 374601 3.74E01)  3.74801] 374600 000E+00] 000E+00] 0.00£+00| ©.00E+00
[ 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 JTOTAL
U232 0O0E+00| OOOE+00] 9.28E02] 0.28E02] B.28E02| ©.28602( O28E02| 0.28t02| 028602 0.28E02] 9.28E02] 0.28E02]  9.28601
U233 0.00E+00] 0ODE+00] 6.376+00) B637E+00| B5.37E+00[ 5376+00| B5.376+00) 5.37€+00 MMWT 6.37E+00| 637E+00{ 6.37€400] 6.80E+01
U234 0.00E+00| 0.00E+00{ OO00E+00| 000E+00| O0.00E+00| O©O0E+00] 000E+08) 000E+00| O0.00E+00] O000E+00 ©.00E+00] 0.00E+00] 0.00E+00
U238 000£+00| 0.00E+00] 1.75E+01] 1.766+01] 1.76E+01| 1.766+01| 1.766+01| 1.75E+01 1.766+01] 1.7656+08( 1.75€+01] 1.75E+01] 1.75€+02
U238 0.00E+00| 0.00E+00) 0.00£+00; O0.00E+00 0.00E+00] 0.00E+00] 0.00E+00| 0.00E+00] 0.00E+00[ ©0.00E+00| 0.00E+00] ©.00E+0D 3.3n+uuh
[REVISED UNDECAYED ACTIVITY FOR EACH URANIUM ISOTOPE (CURIES)

1970 1971 1972 1973 | 1974 1975 1976 1977 1978 1979 1980 1981
U233 GEBE+00| BGSSE+00 GGBE+0D| B.GRE+00] 6.JBE+00) GBBE+00] GOOE+00 G.8BE+00| BGBE+DO| O.DE+00| B.0BE02| O.00E+00
U234 126601)  126E01)  1.26EO1| 126EOI 1.26E01|  1.26E01)  1.25EO1| 126601  1.26E01) O0OOEs00  456EO7| 0.00E+00
U238 560E03] 660E03| 6.60603; b56OE03| 6.89E03] 5.60F03| 668E03| 6.60E03] 6.69E03| 000E+00] 207608 0.00F+00|
U236 345603 345603 3.46603) 345E03] J4SE03| 346E03] 345603] 3.45603| 246603 000E+00| 1.26E08! 0.00E+00
U238 373601| 373e01) 3.73e001] 373e01] 373601 373E01] 3.73k01) 373601 373600 0.00E+00 1.38£08] 0.00E+00
[ 1983 1984 1988 1986 1987 1988 1989 1990 1991 1992 1993 1994 |TOTAL
U233 0.00E+00| O.00E+00] 3.83e+01| 383E+01| 3.83E+01| 3.83E+D1| 38IE+01) 3.83E+01| 3.83t+01] 383E+01 383E+0)] 3.83E+01] 4.36E+02
U234 0.006+00] 000E+00] 0.t0E01| @.90E01| 0.10E01} 9.10601| 9.0E01] G.10ED1] @.10601] @.1060%) 9.10E01] 8.10E01] 1.02E+01
U235 000E+00| 000E+00| 501E02| 501E02] 601602 601E02] 501E02] 501602 5.01E02{ 601602] 601E02] 501602 583601
U236 000E+00| 000F+00| 261602 261602 261E02] 261E02| 251802] 251k02] 251E02] 251E02] 251602 251602  2.82601
U238 D.00E+00| 0.00E+00{ 2796400 271E+00 271E+00| 271400 271€+00] 271E+00] 271E+00] 2.71E+00| 271E+00 2.71E+00] 3.05€+01
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- TABLE B-1

Hanford Site

T ———— Yo == e oy gl ey~ e e e  ————— ey — =T~
PREVIOUS UNDECAYED CURIES FOR Ct-252, Cm-244, and Cm-248 IN CH-TRU WASTE AT THE HANFORD SITE

1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982
Ci252 G.00E+00 | 0.00E+00 | O.0CE+00 | 0.00E+D0 } 0.00E+00 | D.00E+00 | O.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | O.00E+DO | D.00E+00 | 1.07E+03
Cm244 0.0DF+00 { 0.00F+00 { 0.00E+00 | O.00E+00 | 0.00£+00 | 0.00E+00 | 0.00£+00 | O00E+00 | 000E+00 | 0.00E+00 | Q.00E+00 ; 0.00E+00 | 0.00F+00
Cm245 0.00E+00 | O.00E+00 | D.OOE+DD | DOOE+D0 | D.OOE+DD | 0.DDE+00 | O.00E+DO | 0.00E+00 | 342€01 § 0.00E+00 | D.00E+00 | O.00E+00 | 7.54E+00

1983 ] 1984 | 1985 | 1986 | 1987 | 1988 1 1989 J 1990 T 1991 | 1952 Y 1993 T 1994 | TOTAL
Cf252 0.00E+00 | D.OOF+00 | 0.00£+00 | O.00E+00 | 0.00E+00 | 0.00E+00 | O.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | D.00E+0G | D.00£+00 | 1.07E+03
Cm244 000E+00 { 0.0OF+00 | 0.00E+00 | 0.00E+00 | 0.0CE+00 | 0.00E+00 | 0.00E+00 | 7.62E01 | 6.72E03 | 7.58E+01 ;| 0.00E+00 | 0.00E+00 | 7.66E+01
Cm245 359601 | 171603 | D.00E+00 | 0.00E+00 | 0.00E+00 | D.OOE+00 | B54E+00 | D.ODE+D0 | DOOE+DO | 0.00£+00 | 0.00£+00 | 0.00E+00 | 1.68£+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
Cr252 0.00E+00 | 0.00E+00 | 0.00E+D0 | O.0DE+DO | 0.00E+0D | D.DDE+DD | D.00E+0D | D.O0E+00 | D.0OE+00 | D.OOE+DO | O00E+00 | 0O0E+D0 | 1.OBEDD
Cm244 0.00E+00 | 0.00E+00 | 0.DOE+00 | 0.00E+D0 | 0.00E+00 | 0.00E+00 | 0.00E+00 | O.00E+00 | 1.62E+02 | 0.00E+00 | O.00E+00 | D.0OOE+00 | 3.72E+02
Cm24S 0.00E+00 | O0OE+00 | 0.00E+00 | 0.00E+0D | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | O.00E+00 | 0.00£+00

1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 TOTAL
Cr252 0.00E+00 | 0.00£+00 | D.O0E+D0 | D.DOE+DD | D.00E+D0 | 0.00E+00 | 0.00¢+00 | 0.00E+00 | 0.00E+00 | 0.006+00 | 0.00E+00 { 0.00E+00 | 1.08£-03
Cm244 1.70E+02 | 0.00E+00 | 0.00E+00 { O.00E+00 | OOOE+00 | O.00E+00 | 4.04E+03 | 762601 | B.72E03 | 7.68E+01 | O.D0E+00 | O.0OE+00 | 4.62E+03

|Cm245 0.00E+00 | 1.7E-D3 [ 0.00E+00 | D.D0E+00 | 0.00E+00 | O.00E+00 { 0.00E+00 | 0.00E+00 | O.00E+00 | 0.00E+00 | O.00E+00 | D.OOE+00 § 1.21E-03
TN
s R



APPENDIX B - 2



Department of Energy

Carisbad Area Office
P. Q. Box 3080
Carisbad, New Mexico 88221

June 12, 1996

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

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

The following information from the Transuranic (TRU) Waste Baseline Inventory Report
(TWBIR) team was requesied 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 resuits in Table 1 are not
-directly obtainable from the TWBIR database; but all of the data in Table 1 are derived 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:

e  Extraction of Volume and Activity Data from the TWBIR Rev. 2 Database -
For each CH-TRU waste stream, the stored and projected final waste form
volumes as well as activities in curies per cubic meter (Ci/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 wasie 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 -2- 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
radiomuciide 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 radiomclide 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 = _____ Tofal curics reported by the site in the IDB
Total curies estimated from TWBIR Rev. 2 waste stream data

The NFs calcuiated in this fashion are shown in Table 2. The totai activity for
each radionuclide for each waste stream was then muitipited by the

normalization factor to obtain the total normalized undecayed stored curies on a
waste stream basis. -

° Estimation of Decaved 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 normaiized 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.

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

5 |
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Dr. Les E. Shephard, SNL -3- June 12, 1996

radionuciide, a scale-up factor for activiry was caiculated as follows:

Total Estimated Activity for Projectcd Volu.me (for all waste su'wns)

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.

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:

Total Projected Volume (for all waste stmams)

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 vaiues reported in Table 1.

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

(o

Manager T
National TRU Program ?‘\é\

\\m_
Enclosures

CAONTP:RLE 96-1199
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Dr. Les E. Shephard, SNL . 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

———

CAO:NTP:RLB 96-1199
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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
GITE  |Stresm 108 IVohume (m3)  [Sealed Am341  [Scated Cm-244  [Scaled Pu-238__ [Scaled Pu-239 __ [Scaled Pu-240 _ JScaled Pu-241 _ [Sealed U-134

IN IN-W139.627 12.27 2.84E+01 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 D.00E+00

iN IN-W146.699 2.9 8.24E-01 491E+02 7.98E-01 6.40E01 0.00E+00 0.00E+00 0.00E+00

N IN-W157 144 4991 3.51E+00 0.00E+00 1.92E+00 4.22E401 9.31E+00 1.4E+02 0.00E+00
iN IN-W157.906 163.70 1.79E+01 0.00E+00 $.00E+00 1.3RE+02 3.03E+01 $.69E+01 0.00E+00}

N IN-W157.907 9.36 3.19E+00 0.00E+00 3 JIE-01 1.58E+01 349E+00 6.51E+01 0.00E+00

N IN-W159 1072 0.63 0.00£+00 0.00E+00 S.03E+02 3.67TE+00 0.00E+00 0.00E+00 0.00E+00

IN IN-W139.119 0.21 0.00E+00 0.00E+00 S.15E+01 3.74E-01 0.00E+00 0.00E+00 0.60E+00

— N IN-W159.120 0.42 0.00E+00 0.00E+00 6.17E+02 4.49E+00 0.00E+00 0.00E+00 0.00E+00
/ em iN IN-Wi61 231 9735 $IE+00 0.00E+00 131E+0 31.63E+02 $.02E+01 1.49E+0) 0.00E+00
b iN IN-W161.806 15.79 8 44E01 0.00E+00 2.12E+00 S 48E+01 1.30E+01 242E+02 0.00E+00
NG /N IN-W163.1007 0.68 0.00E+00 0.00E+00 S.11EOT 1.42E+01 3.13E+00 3.8IE+01 0.00E+00
— N IN-W163234 042 0.00E+00 0.00E+00 6.25E0} 1.E+01 3.82E+00 7.13E+01 0.00E+00

IN IN-W164.1060 1.66 0.00E+00 0.00E+00 2.38E-02 6.60E-01 1.46E-01 2.72E+00 0.00E+00

IN IN-W164.153 0.89 0.00E+00 0.00E+00 1.17E-02 3.52E-01 7.78E-02 1.45E+00 0.00E+00

N IN-W166.151 16.00 4.80E-01 0.00E+00 2.08E400 3.78E+01 1276401 2386402 0.00E+00

IN IN-W166.928 $6.78 1.70E+00 0.00E+00 74DE+00 2.05E+02 4.33E+01 8.44E402 0.00E+00

iN IN-W167,149 36.68 1.72E+00 0.00E+00 1.05E+00 2.90E+01 6.41E+00 1.19E102 0.00E+00

N IN-W167.926 13146 6.16E+00 0.00E+00 3.75E+00 1.04E+02 2.30E+01 4.28E102 0.00E+00

o N IN-W169.191 261.2 1.79E+0) 0.00E+00 $.43E+0) 2.35E+03 S.19E+02 9.67E+03 0.00E+00
" iN IN-W169.192 14.36 8.12E+02 0.00E+00 2.89E+01 $.02E+02 1.77E+02 3.30E+03 0.00E+00
o IN IN-W169.983 479 1.76E+01 0.00E+00 SMEDI 2.30E+01 §.08E+00 9.47E101 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

N IN-W170.938 0.42 137E+00 0.00E+00 0.00E+00 791E+00 0.00E+00 0.00E+00 0.00E+00

N IN-WI71.184 154 1.57E+00 0.00E+00 0.00E+00 1.67E+01 0.00E+00 1.06E+02 0.00E+00

iN iN-W171.801 0.68 3.01E01 0.00E+00 0.00E+00 321E+00 0.00E+00 1.23E+01 0.00E+00

N IN-W174.1082 3037 0.00E+00 0.00E+00 435E+02 2.84E-01 $.50E-01 0.00E+00 0.00E+00

IN IN-W174.154 13432 0.00E+00 0.00E+00 1926403 1.26E+00 TAIE+00 0.00E+00 D.00E+00

IN IN-W177.1083 141.02 0.00E+00 0.00E+00 132E+03 6.71E-01 4.00E-03 1.88E-01 0.00E+00

iN IN-W177.156 39.13 0.00E+00 0.00E+D0 6.A44E+02 1.87E-01 1.11E-03 $.22E-0 0.00E+00

IN IN-W179.1084 458 0.00E+00 0.00E+00 299E+01 S0SE04 157604 1.64E02 0.00E+00

N IN-W179.158 1.51 0.00E+00 0.00E+00 9.88E+00 1.67E-04 $.48E-03 S.41E-0) 0.00E+00

iN iN-W181,162 9.37 0.00E+00 0.00E+00 1.08E-01 299E+00 66IE01 1.23E+01 0.00E+00

iN IN-W186.187 2695.26 2.00E+02 0.00E+00 3.50E+01 1.396+03 1376402 6.17E403 0.00E+00

iN IN-W187.1094 0.68 0.00E+00 0.00E+00 6.84E-02 1.89E+00 4.19E-01 7.79E+00 0.00E+00

N IN-WIgTATI 0.1 0.00E+00 0.00E+00 418E02 1.16E+00 2.56E-01 4.TIE+00 0.00E+00

iN IN-W188.1093 104 0.00E+00 0.00E+00 4.26E-02 1.19E+00 2.60E-01 483E400 0.00E+00

IN IN-W188.160 0.68 0.00E+00 0.00E+00 2.78E-02 7.72E01 1.70E-01 317E+00 0.00E+00

in {N-W189,1048 499 0.00£+00 0.00E+00 1.36E-0) 3.7TE+00 $.33E01 1.35E+01 0.00E +00

IN IN-W189.131 172 0.00E+00 0.00E+00 4.69E-02 1.30E +00 2A7ED1 $335E100 0.00E+00

IN IN-W197.196 229 1.09E+02 0.00E+00 3.19E+00 1.44E+02 3.18E+01 392E102 0.00E+00

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

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

SITE  [Stream 1D# |Volume(m3) [Scaled Am241  [Scaled Cim-244  [Scoled Pu-238  [Scaled Pu-239  [Scaled Po-240  JScaled Pu2dt — TScaled U239

IN IN-W197.802 510.22 4.67E+02 0.00E+00 1.16E+0) 3.21E+02 7.08E+01 1.32E+03 0.00E+00
IN IN-WI97.80) 45.2 4.14E+01 0.00E+00 1.03E+00 2.85E+01 6.28E+00 1.17E+02 0.00E+00
N IN-W198.202 119.60 2 16E+02 0.00E+00 3.53E+00 9.7BE+01 1.16E+04 4.02E+02 0.00E+00
IN IN-W198.203 0.21 3.75E+01 0.00E+00 6.14E-0) 1.70E+0) 3.75E+00 7.00E+01 0.00E+00
iN IN-W198.204 1282 1.92E+01 0.00E+00 9.69E-01 2.68E+01 $.93E+00 1.10E+02 0.00E+00
IN IN-W199.1039 089 0.00E+00 0.00E+00 1.10E-01 3 G4E+00 6.70E-0} 1.25E401 0.00E+00]
IN IN-W199.209 0.21 0.00E+00 0.00E+00 2.57E+00 711E+01 1.57E+01 2.92E+02 0.00E+00
IN IN-W202.1092 0.89 0.00E+00 0.00E+00 7.20E-03 2.00E01 440E-02 $.21E-01 0.00E+00
IN IN-W202.224 109.62 0,00E+00 0.00E+00 S.48E-01 246E+01 5. 43E+00 LOVE+2 0.00E+00
IN IN-W203.1081 0.63 1.28E01 0.00E+00 3.78E-01 1.38E-02 6.34E-03 1.69E-0) 0.00E+00
IN IN-W203.210 7321 1.37E+01 0.00E+00 6.212E401 1.48E+00 7.04E-01 1 .82E-01 0.60E+00
N IN-W203.211 113 1.25E+00 0.00E+00 3 66E+00 13SE0L 6.40E-01 1.65E-01 0.00E+00
IN IN-W203.212 021 1.J0E-02 0.00E+00 $.89E-02 141E03 6.67E-G4 1.72E-04 0.00E+00
IN IN-W204.215 0.89 7.56E+00 0.00E+00 7.68E+00 1.12E-02 4.01E03 1.80E-01 0.00E+00
IN IN-W204.216 1.66 1 42E+01 0.00E+00 144E+01 2.29E-02 7.92E03 336E-01 0.00E400
IN IN-W204.217 0.21 $.90E-01 0.00E+00 $.99E-01 9.35E-04 3.13E-04 1.40E-02 0.00E+00
IN IN-W205.1086 0.83 0.00E+00 0.00E+00 1.49E-03 4.12E02 9.09E-03 1.69E-01 0.06E+00
IN IN-W205.1087 0.21 0.00E+00 0.00E+00 ITIEMN 1.0IE+00 2.27E-01 4.24E+00 0.00£400
IN IN-W205.220 0.68 0.00E+00 0.00E+00 1.1E-0 3.37E-02 7.43E-03 1.19E-01 0.00E+00
IN IN-W206.933 10.89 4.82E-0) 0.00E+00 SA1E-01 1.50E+01 3.31E+00 6.17E+01 0.00E+00
IN IN-W206.936 22.46 1.66E+01 0.00E+00 1.86E+01 5.15E+02 1.I4E+02 2.12E+01 0.00E+00
IN IN-W207.238 0.21 0.00E+00 0.00E+00 1.65E+00 4.36E+01 1.01E+01 1.88E+02 0.00E+00
IN IN-W207.980 0.89 0.00E+00 0.00E+00 4.22E-01 1.17E401 2.58E+00 481E+0) 0.00E+00
IN IN-W207.981 042 0.00E+00 0.00E+00 1.97E-01 S 4TE+00 1.21E+00 2.25E+01 0.00E+00
IN IN-W208.242 1.46 2.13E+01 0.00E+00 231E+00 6.41E+01 1.42E+01 2.64E+02 0.00E+00
IN IN-W208.988 234 2.06E+00 0.00E+00 2.24E-01 6.20E+00 1.37E+00 1.55E+0) 0.00E+00
IN IN-W209.244 312 6.70E-01 0.00E+00 1.10E+0I 3.06E+02 6.76E+01 1.26E+03 0.00£+400
IN IN-W209.994 10.27 1.32E-01 0.00E+00 2.18E+00 6.04E+01 1.19E+01 1.49E402 0.00E+00
IN IN-W210.1001 1.10 0.00E+00 0.00E+00 8.83E-02 243E+00 3.40E-01 1.01E+0} 0.00E+00
IN IN-W210,247 0.21 0.00E+00 0.00E+60 1.79E-01 7.74E+00 1.TIE+00 1.18E+01 0.00E+00}
IN IN-W211,1009 98.47 £.53E+0I 0.00E+00 3.64E+01 1.01E+03 2.23E+02 4.13E+03 0.00E+00
IN IN-W211.249 22.46 3.24E+02 0.00E+00 1.38E+02 383E+03 8.46E+02 1.38E+04 0.00E+00
IN IN-W212.1058 344 1.03E-01 0.00E+00 4.715E-02 1.32E400 2.90E-01 3.41E+00 0.00E+00
IN IN-W212.251 150.59 7.50E+01 0,00E+00 347E401 9.60E+02 2.12E+02 393E+03 0.00E+00
IN IN-W213.1069 193 0.00E+00 0.00E+00 1.01E+03 S 96E+00 0.00E+00 0.00E+00 0.00E+00
IN IN-W213.292 0.42 0.00E+00 0.00E+00 3.62E+0) 2.14E+01 0.00£+00 0.00E+00 0.00E+00
IN IN-W213.23 0.21 0.00E+00 0.00E+00 361E+0| 2.14E-01 0.00E+00 0.00E+400 0.00E+00
IN IN-W214.1075 0.62 0.00E+00 0.00E+00 451E+02 3.93E+00 0.00E+00 0.00£+400 0.00E+00
IN IN-W214.788 0.68 0.00E+00 0.00E100 492E:02 4.29E+00 0.00E+00 0.00E100 0.00E400
IN IN-W214.756 0.2 0.00F 100 0.001100 S.0IE10¢ 436E-01 0.00 100 0.00E100] 000E00
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SCALED VOLUME AND ACTIVITIES FOR SELECTED RADIONUCLIDES FOR EACH WASTE STREAM
[Waste Scaled [ SCALED TOTAL CURIES OF EACIH RADIONUCLIDE FOR EACH WASTE STREAM | [

SITE _ [Stream DA Volume (m3) [Scaled Am241__ [Scaled Cm2#d__ [Scaled Pu-238__ JScaled Pu-239 __ [Seated Pu-240 __ [Scaled Pu-241___ [Scaled U-234

IN IN-W216.875 147888 4.16E+04 0.00E +00 3 67E+01 1.57E+03 34TE+02 6.AGE+03 0.00E+00
IN IN-W216.98 35563 1.60E+04 0.00E+0D 2.13E40) $.90E+02 1.30E+02 2.43E+0) 0.00E+00
IN IN-W216.99 155.01 1 47E+04 0.00E+00 1.93E+01 SATE+02 1.20E+02 2238403 0.00E+00
IN IN-W218.109 18387 1176402 0,00E+00 1.91E+00 $.30E+01 1.17E+01 218E+02 0.00E+00
IN IN-W218.509 10191 8.77E+0% 0,00E+00 3.30E-D) 1.47E+01 3.24E+00 6.04E+01 0.00E+00
IN IN-W220.114 12180 8.39E402 0.00E +00 249E+00 741E+01 1.59E+01 2.84E+02 0.00E+00
IN IN-W220.925 44304 3.03E+03 0.00E+00 $.98E+00 2.68E+02 5. 4E0I 1.03E+03 0.00E+00
IN IN-W221.13 1163 0.00E+00 0.00E+00 6.71ED1 1.86E+01 4.10E+00 7.65E+01 0.00E+00
iN IN-W221.927 165 0.00E+00 0.00E+00 2.10E-01 $.32E+00 1.29E+00 2.40E+01 0.00E+00
IN IN-W222.116 2475 ITEDN 0.00E+00 7.19E+100 1.99E+02 4.40E+01 8.20E+02 0.00E+00
N |iINw222.117 3910 1.17TE+00 0.00E+00 237E+01) 6.30E+02 1.39E+02 2 39E+03 0.00E+00
IN iN-W222.965 10.61 1.39E-01 0.00E+00 108E+00 8.54E+01 1.89E+01 3.37E+02 0.00E+00
IN IN-W225.127 21.63 9 8SE-02 0.00E+00 1.80E-04 498E+00 1.10E+00 205E+01 0.00E+00
IN IN-W225.800 1.to 4.99E-03 0.00E+00 9 11E03 1.53E-00 3 STED? 1.04E+00 0.00E+00
iN IN-W228.101 28733 1.18E+02 0.00E+00 1.746.01 2 41E+01 $ISED0 9.96E+01 0.00E+00
IN IN-W228.102 198.83 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 3182 436E+00 0.00E+00 31EMN 8 94E-D1 1.97E-01 3.68E100 0.00E+00
IN IN-W228.88) 608.82 2.50E+02 0.00E+00 1.85E+00 3.13E+0) LI3EH] 2 11E+H2 0.00E+00
IN IN-W230.229 417 241E02 0.00E+00 1.19E+00 33LE+01 17.ME+00 1.16E+02 0.00E+00
IN IN-W230.940 14.77 $.32E-02 0.00E+00 4.13E:00 1.14E+02 1.93E01 4.71E+02 0.00E+00
IN IN-W240.272 167.65 6.48E+0I 0.00E+00 132E+08 3 67TE+02 8.10E+01 1.31E+03 0.00E+00
IN IN-W240.931 1.9 746E-01 0.00E+00 1.52E-01 411E+00 9.32E01 1. 74E+01 0.00E+00
IN IN-W243.274 174.30 2.95E+01 0.00E+00 L.24E+01 3 43E+02 7.58E+01 1 AE+03 0.00E+00
IN IN-W243.278 7.28 493E+00 0.00E+00 2.07E+00 $.73E401 1.27E+01 2.36E+02 0.00E+00
IN IN-W241.808 46.06 7.79E+00 0.00E+00 3.27E+00 9.07E+01 1.00E+0) 3 IE2 0.00E+00
IN IN-W245.1034 0.21 5 6IE-03 0.00E+00 S.94E-02 1.65E+00 1.63ED 6.7T7E+0D 0.00E+00
IN IN-W245.301 3751 3.08E-01 0.00E+00 $.36E+00 1.48E+02 3286401 6.11E+02 0.00E+00
IN IN-W245.302 133.74 1.81E+00 0.00E+00 I 91E+01 1298402 1.17E+01 1A8E+D) 0.00E+00
IN IN-W247.1038 021 2.39E-0) 0.00E+00 2.86E-02 7.94E01 1. 75E01 3.26E+00 0.00E+00
IN IN-W247.523 173.68 9.96E-01 0.00E+00 1.20E+01 331E+02 71.31E+01 1.36E+03 0.00E+00
IN IN-W247.810 21.51 1.58E-01 0.00E+00 1.89E+00 $25E+01 1.16E+01 216E+02 0.00E+00
iN IN-W249.1071 2.29 0.00E+00 0.00E+00 1.28E+03 9.02E+00 0.00E+400 0.00E+00 0.00E+00
IN IN-W249.527 1.10 0.00E+00 0.00E+00 6.15E+02 4.37E+00 0.00E+00 0.00E+00 0.00E+00
IN IN-W249 528 0.2 0.00E+00 0.00E+00 1.89E+01 2.73E01 0.00E+00 0.00E+00 0.00E+00
IN IN-W230.239 14.07 1.25E-02 0.00E+00 3.09E+00 £.38E+01 L29E+01 3153E+02 0.00E+00
IN IN-W250.941 30.96 4.34E-02 0.00E+00 1.(2E+01 311E+02 6.26E101 1.28E+03 0.00E+00
IN IN-W252.1000 0.21 3.93E+00 0.00E+00 301E+00 1.39E+02 3107E+01 5 71E+402 0.00E+00
IN IN-W252.283 7.3 3.37E+01 0.00E+00 1H4EH01 71.86E+02 1.74E+02 3.4E+0) 0.00E+00
IN IN-W252.811 31.82 9.39E+00 0.00E+00 7.91E+00 2.19E+02 484E+01 9.02€+01 0.00E+0D
IN IN-W234.1044 0.21 0.00E+00 0.00E+00 3.00E+00 831E+01 1.AIE+01 3416402 0.00E+00
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SCALED VOLUME AND ACTIVITIES FOR SELECTED RADIONUCLIDES FOR EACH WASTE STREAM

e ——— =t sy =y gl Ty
SCALED TOTAL CURIES OF EACH RAMONUCLIDE FOR EACH WASTE STREAM

Waste Scaled
ISITE Stream ITH Volume (m3)  ]Seated Am-141 Sealed Cm-244 Scated Pu-238 Scaled Pu-2)9 Scaled Pu-240 Scaled Pu-241 Sealed U-234
IN IN-W254.289 2.34 0.00E+00 0.00E+00 3.3RE0) 9.I6E+00 2.07E+00 3 85E+01 0.00E+00
IN IN-W2354.290 7.28 0.00E+00 0.00E+00 1.05E+00 291E+01 6.42E+00 1.20E+02 0.00E+00
N IN-W256.1062 20,39 1.22E+00 0.00E+00 191E+03 1.3E+04 2.73E+01 0.00E+00 0.00E+0D
IN IN-W226.293 599 31.56E-01 0.00E+00 3.35E+02 187E+00 3.08E+00 0.00E+00 0.00E+00
lIN IN-W257.558 0.21 0.00E+00 0.00E+00 1.14E-02 3.16E-01 697E-02 1.30E+00 0.00E+00
IN IN-W257.947 0.63 0.00E +00 0.00E+00 1.36E-92 SAVTED) 1.J4E-0} 1.13E+00 0.00E+00
IN IN-W259.552 10.06 0.00E+00 0.00E+00 0.00E+00 1.27E400 2.44E-01 0.00E+00 0.00E+00
IN IN-W259.5920 250 0.00E+00 0.00E+00 0.00E+00 1.75E+00 4.04E-01 0.00E+00 0.00E+00
IN IN-W263.520 1435 0.00E4+00 0.00E+00 1.9%E+01 $.99E-01 1.9E-0) $.89E-02 0.00E+00
IN IN-W265.516 192 $.49E02 0.00E+00 2.70E-01 7.49E+00 1.65E+00 308E+01 0.00E+00]
IN IN-W265.517 0.62 6.69E-01 0.00E+00 1.13E+00 5.90E+01 1.30E+01 2.43E+02 0.00E+00
N IN-W267.100% L.10 0.00E+00 0.00E+00 1.57E+00 435E+01 5.59E+00 LTIEH0Y 0.00E+00/
IN IN-W267.514 1.23 0.00E+G0 0.00E+00 3.57E+00 9.89E+01 2.13E+01 4.07E+02 0.00E+00
IN IN-W269.510 399 3.80E+01 0.00E+00 3.77E401 3.24E+02 3.26E+01 B3.38E-01 0.00E+00
IN IN-W269.535 10.30 1.31E+02 0.00E+00 1.UE+02 1.126403 1.13E+02 191E400 0.00E+00
IN IN-W271.532 0.89 0.00E+00 0.00E+00 0.00E+00 1.33E+01 19E+H0I 0.00E+00 0.00E+80
IN IN-W271.533 0.21 0.00E+00 0.00E+00 0.0CE+00 1.04E+00 233E+00 0.00E+00 0.00E+00
N IN-W272.504 0.89 0.00E+00 0.00E+00 7.06E01 1.96E+401 4326400 8.04E+01 0.00E+00
IN IN-W272.974 1.66 0.00E+00 0.00E+00 1.2E+00 31.65E+01 $.08E+00 1.51E+02 O.00E+00
IN IN-W275.302 .72 1.03E-0) 0.00E+00 2.68E-01 7.44E+00 1.64E+00 ‘3.06E+01 0.00E+00
N N-W275.967 3.20 113E-08 0.00E+00 S1LE00 1.23E+01 4.96E4+00 9.25E+01 0.00E+00
IN IN-W276.500 86.75 1.39E+0] 0.00E+00 LUE+HI 3.07E+02 6.76E+01 1.26E+03 0.00E+00
IN IN-W276.966 46 S.04E+01 0.00E+00 4.00E+01 1.11E+03 2.44E+02 4.56E+03 0.00E+00
N IN-W278.109) 0.89 0.00E+00 0.00E+00 $.70E-03 1.538E-01 349E-02 6.5CE-00 Q.00E+(Q
IN IN-W278.495 4.16 0.00E+00 0.00E+00 8.90E-02 2.47E+00 S 44E-01 1.01E+0H 0.60E+00
IN IN-W280.1066 2830 2.91E-01 0.00E+00 1.81E+04 1.19E+02 21.04E-01 1.30E+01 0.00E+00
N N-W180.448 .34 1.52E.02 0.00E+00 $.J0E+03 JATE+H0N $9RE02 3 82E+00 0.00E+00
IN iN-W280.449 0.21 7.08E-04 0.00E+00 44IE+D1 2.88E-01 497E-04 IITE-0 0.00E+00
IN IN-W2E1.487 3i17.82 0.00E+00 0.00E+00 4.358E+0) 2.16E+01 1.09E-02 6.99E-01 0.00E+00
N IN-W281.488 0.62 0.00E+00 0.00E+00 8.98E+02 4. 24E4+00 1.13E-0 1.37E-01 0.00E+400
IN IN-W281.481 0.21 0.00E+00 0.00E+00 $.6JE-02 1.56E+00 3 44E-01 6.42E+00 0.00E+00
IN IN-W283.534 0.63 0.00E+D) 0.00E+00 1.84E-01 S.1IE+00 1.13E+00 2.10E+0| 0.00E+00
N IN-W281.961 0.2t 0.00E+00 0.00E+00 1.88E-01 5.20E+00 1L13E+00 2.M4E+01 0.00E+004
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-W2B5.815 234 0.00E+00 0.00E+00 0.00E+00 6.19E-01 0.00E+00 0.00E+00 0.00E+00
N IN-W187.460 21199 4.63E-01 0.00E+00 0.60E+00 3.04E+01 $.34E+02 3. B0E+O1 0.00E+00
N IN-W2185.466 15.38 1.ME+0I 0.00E+00 0.00E+00 1.38E+02 0.00£+00 0.00E+00 0.00E+00
IN IN-W291.454 0.68 3.93E-01 0.00E+00 0.00E+00 1.36E-01 3$.93E00 0.00E+00 0.00E+00]
N IN-W291.455 1.46 £.43E+01 0.00E+00 0.00E+00 1.91E+01 1.27E+02 0.00E+00 0.00E+00
IN IN-W291.436 634.40 31.68E+02 0.00E+00 0.00E+00 1.27E+02 $.5)E+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 EACIH RADONUCLIDE FOR EACH WASTE STREAM

SITE Stream 104 Volume (m3)  {Scaled Am-241 Scaled Cm-144 Scaled Pu-138 Scaled Pu-139 Scaled Pu-140 Scaled Pu-241 Scaled U-234

N IN-W294.1057 0.42 1.16E-01 0.00E+00 1.45E01 4.03E+00 8.83E-01 1.66E+01 0.00E+00
N IN-W294.342 406.85 3 4CE+01 0.00E+00 4.26E+01 1.18E+03 161E+02 4 86E+0) 0.00E+0D
N IN-W294 814 33.50 1.80E+00 0.00E+00 351E400 9. 3E+01 2I13EH01 A00E+D2 0.00E+00
IN 1N-W296.327 3450.10 9. 7IE+01 0.00E+00 8.37E+01 232E+03 S.12E+ 9.54E+03 0.00E+00
IN IN-W296.319 2.2 4.89E+DI 0.00E+00 4.20E+01 1.17E+03 2.57E+02 4. 9E+03 0.00E+00
IN IN-W296.813 4799 1.ISEH0D 0.00E+00 1.16E400 111E+0 TA2EHDD 1.33E+02 0.00E+00
IN IN-Ww298.317 34.70 731E401 G.00E+HY 1.19E+01 6.0BE+02 1.3E+02 2.50E+03 0.00E+00
IN IN-W298.812 1537 205E+H01 0.00E+00 6.16E+00 1L.71IE+02 1.77E+01 7.03E+02 0.00E+00
IN IN-W298.979 042 1.85E+00 0.00E+00 3.56E-01 1.54E+ 01 3.40E+00 6.34E+01 0.00E+D0
IN IN-W300.308 1509.46 2.05E+02 0.0CE+00 8.83E+01 243E+0) 5.40E+02 1.01E+04 0.00E+00
IN iN-W300.930 4.69 6.36E-01 0.00E+00 2.14E01 7.60E+00 L.6BE+00 3.13E+01 0.00E+00
iN IN-W302.299 13.43 2.05E+01 0.00E+00 0.0CE+0Q 3.08E+00 0.00E+00 0.00E+00 D.00E+00,
IN IN-W302.913 84.86 T43E+01 0.00E+00 0.00E+00 1.11E+0} 0.00E+00 0.06E+0D 0.00E+00
IN IN-W304.860 8.75 0.00E+00 0.00E+00 4.77E+02 2 49E+00 S.13E-01 9.79E-01 0.00E+00
IN IN-W304.861 $9.07 0.00E+00 0.00E+00 1 NE+0 L.GRE+01 3.46E+00 6.61E+00 0,00E+00
IN IN-W305.1068 37.44 0.00E+00 0.00E+00 361E+03 0.00E+00 0.00E+00 0.00E+00 0.00£+00]
N 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-WI08.618 503.57 JI7E40) 0.00E+0Y) 1.53E+02 1.1IIEH 2.53E+0L 4. 12E+02 0.00E +00
IN IN-W308.816 86491 8.18E+02 0.00E+00 3.95E+0] 292E+02 6.52E+00 1.21E+02 0.005+00|
IN IN-W)09.60% 108.58 1.23E+01 0.00E+00 3.00E+DD 83IE+ 1.83E+01 3.42E+02 0.00F +00]
IN IN-W309.610 sn 2.0JE+0} 0.00E+00 4.87E+00 1.33E+02 2.98E+Q1 3.35E+02 0.00E+00
IN IN-W311.1013 1.4 6.81E+02 0.00E+00 6.51E+00 1.80E+02 31.98E+0} T42E+02 0.00E+00
N IN-WI11.604 1.7 2.17E+02 0.00E+00 2.07E+00 5. T4E+0) 1.27E+01 2.36E+02 0.00E+00
IN IN-W32.602 L0 0.00E+00 0.00E+00 1.78E+00 492E+01 1.09E+0¢ 2.02E+02 0.00E+00
IN IN-W312.942 170 0.00E+00 0.00E+00 4.38E+00 1.21E+02 1.63E+01 4.99E+02 0.00E+00
iN IN-W3IL4. 1007 1.04 9. ED2 0.00E+00 1.46E+00 4.03E+D1 8.50E+00 1.66E+02 0.00E+00
IN IN-W114.606 0.68 6.37E-02 0.00E+00 - 9.52E-01 1.64E+01 3 82E+00 1.09E+02 0.00E+00
IN IN-W313.601 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 .11 1.16E400 0.00E+00 1 44E-01 IEHDD §.80E-0) 1.64E+01 0.00E+00
IN iN-w117.757 39.10 1.19E+02 0.00E+00 LISE+OH 1. 75E+02 8.18E+01 1.54E+03 0.00E+00
iN IN-W317.758 11.51 3.50E+01 0.00E +H00 3 98E+00 1.10E+02 2.44E+01 4.54E+02 0.00E+00
N IN-W319.583 [ ¥} 0.00E+00 G.00E+00 §.24E+01 IAEHL 1.57TE+0) 1.4YE+0} 0.00E+00
IN IN-W319.584 0.68 0.00E+00 0.00E+00 4.03E-01 1.12E4+01 1.48E+00 4.62E+01 0.00E+00
IN IN-W321.1023 1.30 0.00E+00 0.00E+00 1.57E+00 4.35E+01 9.60E+00 1.79E+02 0.00E+00
IN IN-W121.578 0.2t 0.00E+00 Q.00E+00 1.90E+01 €.94E401 1538402 2.35E+0) 0.00E+00
IN IN-W322.851 0.39 0.00E+00 0.00E+00 0.00E+00 1.20E401 242E+00 0.00E+00 0.00E+D0
IN IN-W122.932 1.66 0.00E+00 0.00E+00 0.00E+00 1.24E+01} 4.33E+00 0.00E+00 0.00E+00
N IN-W321 562 049 0.00E+00 Q.00E+00 1.81E+00 A18E0 0.00E+00 2.61E+00 0.00E +G0
IN IN-W325.1076 042 0.00E+00 0.00E+00 1.27E+01 0.00E+00 0.00E+00 0.00E+00 0.00E+00
iN IN-W325.67% 0.68 0.00E+00 0.00E+00 1.07E+01 0.00E+00 0.00E+00 0.00E+00 0.00E+D0
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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 I
ISITE Stream (D Volume (m3)  §Scaled Am-141 Scaled Coy-244 Scaled Pu-138 Scaled Pu-239 Scaled Pu-240 Scaled Pu-241 Scaled U-234
IN IN-W327.1085 3.54 0.00E+00 0.00E+00 74IEH0] 0.00E+00 0.00E+00 0.00E+00 0.00E+00
IN IN-W327.733 1.30 0.00E+00 0.00E+00 2.74E+01 0.00E+00 0.00E+00 0.00E+00 0.00E+00
N IN-W329.681 0.89 0.00E+00 0.00E+00 1.02E+02 437502 0.00E+00 0.00E+00 D.00E+00
IN IN-W329.682 0.21 0.00E+00 0.00E+00 1.60E+02 6.87E02 0.00E+00 0.00E+00 0.00E+00
IN IN-W330.677 6.0 0.00E+00 0.00E+00 367EH2 2.38E-03 1.46E-03 9.39E-02 0.00E+00]
IN IN-W330.678 193 0.00E+00 0.00E+00 1.17E+02 9.21E-04 4.68E-04 299EM 0.00E+00}
IN IN-W332.661 0.68 0.00E+00 0.00E+00 6.89E+00 4.88E02 0.00E+00 0.00E+00 0.00E+00
IN IN-W332.962 0.83 0.00E+00 0.00E+00 8.42E400 $97E02 0.00E+00 0.00E+00 0.00E +00
IN 1N-W334.678 151 0.00E+00 0.00E+00 0.00E+00 1.30E+00 0.00E+00 0.00E+00 0.00E+00
N 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-W336.660 416 0.00E+00 0.00E+00 0.00E+00 5.68E01 0.00E+00 0.00E+00 0.00E+00
N iN-W336.820 068 0.00E+00 0.00E+00 0.00E+00 9.29E02 0.00E+00 0.0DE+00 0.00E+00
N IN-W338.637 0.89 0.00E+00 0.00E+00 0.00E+00 3.83ED 0.00E+00 0.00E+00 0.00E+00
IN IN-W338.956 1.04 0.00E+00 0.00E+00 0.00E+00 4.43E-01 0.00E+00 0.00E+00 0.00E+00
N IN-W339.653 14 0.00E+00 0.00E+00 0.00E+00 117E+0) B.60E 0 0.00E +00 0.00E+00
IN IN-W339.953 7.0 0.00E+00 0.00E+00 0.00E+00 7.19E+01 2.83E-01 0.00E+00 0.00E+00
IN IN-W341.671 021 0.00E+00 0.00E+00 0.00E+00 1.80E+00 0.00E+00 0.00E+00 0.00E+00
iN IN-W341.954 068 0.00E+00 0.00E+00 0.00E+00 S 89E+00 0.00E+00 0.00E+00 0.00E+00
iN IN-W342.652 0.68 3.65E+00 0.00E+00 0.00E+00 4.05E02 0.00E+00 0.00E+00 0.00E+00}
HN IN-W342.953 0N 345E+00 0.00E+00 0.00E+00 2.48E02 0.00E+00 0.00E+00 0.00E+00
IN IN-W343.669 1433 9.31E+01 0.00E+00 2.25E01 1.79E+0} 1.10E+01 0.00E+00 D.00E+00
IN IN-W345 819 0.89 3.89E+00 0.00E+00 1.39E+00 1.11E+00 6.84E-01 0.00E+00 0.00E+00
IN IN-W347.646 51.79 2.06E+00 0.00E+00 0.00E+00 S.84E+01 1.04E+02 0.00E+00 0.00E+00
iN IN-W347.818 3.44 1.37E01 0.00E+00 0.00E+00 348E+00 691E+00 0.00E+00 0.008+00
IN IN-W348.1012 2.34 3.18E02 0.00E+00 3.19E+00 L.R4E+0] 1.95E+01 364E+02 0.00E+00
IN IN-W348.846 4.16 1.16E-01 0.00E+00 1.13E+0] 3.14E+02 6.92E+01 1.29E+03 0.00E+00
N IN-W350.650 0.68 0.00E+00 0.00E+00 0.00E+00 3.60E+01 107E+02 0.00E+00 0.00E+00
IN IN-W350.923 021 0.00E+00 0.00E+00 0.00E+00 1.10E+01 3.27E+01 0.00E+00 0.00E+00
N IN-W351.648 0.89 0.00E+00 0.00E+00] G.0DE+00 143E+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 2.0tE+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-W333.917 0.21 0.00E+00 0.00E+00 0.00E+00 230E-02 0.00E+00 0.00E+00 0.00E+00
IN IN-W3$4.1016 021 0.00E+00 0.00E+00 3.99E-01 LI1E+00 24401 4.35E+00 0.00E+00
IN IN-W354.858 0.68 0.00E+00 0.00E+00 131E01 3.62E+00 1.93E-01 1.49E+01 0.00E+00
IN IN-W335.1013 1.04 0.00E+00 0.00E+00 1.OIE+00 2.79E+01 6.16E+00 1.13E+02 0.00E+00
IN IN-W355.857 0.89 0.00E+00 0.00E+00 2.60E-01 238401 5.26E+00 9.81E+0t 0.00E+00
N [N-W356.1014 14 6.31E+01 0.00E+00 3.62E0) 1.00E+01 2.22E400 4.13E+01 0.00E+00
IN iN-W336.836 1.30 2.20E+01 0.00E+00 1.26E-01 3.50E+00 1.72E-01 1.44E+01 0.00E+00
IN IN-W3$7.1022 0.68 0.00E+00 0.00E+00 9.89E0) 2.74E-01 6.05E02 113E+00 0.00E+00
IN IN-W337.850 0.21 0.00E+00 0.00E+00 6.03E-03 1.68E-01 3.70E-02 6.89E-01 0.00E + 00}
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TABLE - 1
SCALED VQLUME AND ACTIVITIES FOR SELECTED RADIONUCLIDES FOR EACH WASTE STREAM

Waste Scaled | SCALED 10T AL CURIES OF EACH RADIONUCLIDE FOR EACH WASTE STREAM ) T
SITE  [|Stream 1D¥ Volume (m3) [Scaled Am-241 _ [Scaled Cm-249__ [Scated Pu-238__ [Scated Pu-239 _ [Scaled Pu-240 _ [Sealed Pu-231__ [Scaled U-234
IN IN-W358.854 0.89 0.00E+00 0.00E+00 $.56E+02 24TE+00 4.62E+00 0.00E+00 0.00E+00
IN IN-W338.858 N 0.00E+00 0.00E+00 2.08E+03 9.36E+00 1.73E+01 0.00E+00 0.06E+00
IN IN-W3358.948 0.21 0.00E+00 0.00£+00 434402 1.93E+00 1.61E+00 0.00E+00 0.00E+00
IN IN-W359.853 083 0.00E+00 0.00E+00 1.10E+02 0.00E+00 0.00E+00 0.00E+00 0.00E+00]
IN IN-W351.1021 1.51 1.10E02 0.00E+00 2.65ED1 2.12E+01 468E+00 8.73E+01 0.00E+00
IN IN-W361.849 208 3.04E02 0.00E+00 2.10E+00 S.BE01 1.29E+01 240E+02 D.0OE+D0
IN IN-W362.1020 537 0.00E+00 0.00E+00 $63E+00 2.39E+02 $.28E+01 9 84E102 0.00E+00
IN IN-W352 848 274 0.00E+00 0.00E+00 1.31E+01 7.78E+02 1.TE+H2 3.20E+03 0.00E+00
IN IN-W363.1019 0.89 0.00E+00 0.00E+00 3.76E-01 1.60E+0) 3.52E+00 6.87E+01 0.00E+00
IN IN-W363 847 1.04 0.00E+00 0.00E+00 1.33E+00 3.74E+01 8.25E+00 1.84E+02 0.00E+00
IN IN-W364.1011 0.89 0.00E+00 0.00E+00 1AIES00 396E+01 $.7AE+00 1.63E+02 0.00E+0D
IN IN-WI64 844 T 0.62 0.00E+00 0.00E+00 2.01E+00 3.36E+01 1.23E+01 1.29E+02 0.00E+00
hn 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-W363.842 1.04 2976402 000E+00]  1.53E400 425E+01 9.33E+00 1.73E+02 0.00E+00
IN IN-W366.1004 208 3.57E01 0.00E+00 3.01E0! 1.39E+01 3.06E+00 3 T1E+0( 0.00E+00
N IN-W366.841 1.10 1.86E-01 0.00£+00 21.64E-01 731E+00 1.61E+00 3.01E+01 0.00E+00]
IN IN-W357.840 0.21 0.00£+00 0.00E+00 1.03E+01 3 83E+02 6.19E+01 1.17E+03 0.00E+00
IN IN-W367973 469 0.00E+00 0.00E+00 2.2E+00 6.A2E401 1.42E+01 2.64E+02 0.00E+00
N IN-W368 839 021 0.00E+00 0.00E+00 2.64E+00 131E+01 1.61E+01 301E+02 0.00E+00
' iN IN-W368.971 1.10 0.00E+00 0.00E+00 139E01 3 B5E+00 $.50E-01 1.58E+D1 0.00E+00
X N IN-W369 837 3N 3 43E-01 0.00E+00 7.35E-01 2.04E+01 4A9E+00 $.IBE+0| 0.00E+00
- iN IN-W365.970 9.98 1.68E+00 0,00E+00 2.37E+00 6.29E+01 1.39E+0) 2.59E+02 0.00E+00
N IN-W370.836 15.16 0.00E+00 0.00E+00 422E+00 1.17E+02 1.$8E40} 481E+02 0.00E+00
IN (N-W370.929 31.46 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 0.2 1.16E+02 D.00E+00 3.73E-01 $.95E+00 1.98E+00 3.68E+04 0.00E+00
iN_ [IN-W371 831 0.68 1.79E+02 0.00E+00 1.06E+00 2193E+01 6.AGE+00 1.20E+02 0.00E+00
iN IN-W373.1003 0.68 0.00E+00 0.00E+00 1.74E+00 343E401 7.36E+00 141E+02 0.00E+00
IN IN-W373.830 0.2 D.00E+00 0.00E +00 7.36E-01 2.10E+01 41.63E+00 8.62E+01 0.00E+00
IN IN-W374.109] 208 0.00E+00 0.00E+00 $.32E-01 1.47E+01 1.25E400 6.07E+01 0.00E+00
IN iN-W374.829 234 0.00E+00 0.00E+00 1.50E-01 4.13E+00 9.17E-01 1.71E101 0.00E+00
IN IN-W175.1096 FyT 0.00E+00 0.00E+00 338E-02 9.38E-0 2.07EQ01 3.86E+00 0.00E+00
iN IN-W375.827 7% 0.00E+00 0.00E+00 1.196-01 331E+00 7.30E-01 1.36E+01 0.00E+00
LA LA-MO002 6706.4% 7.02E+03 0.00E+00 2.06E+02 4.68E+03 0.00E+00 1.12E0 3 88E+01
LA LATO0L 1. 0.00E+00 $14E03 1.91E40) 1.33E+03 6.21E01 1.09E+01 0.00E+00
LA LA-T002 193.71 9.07E+01 0.00E+00 £.53E+00 4.33E+02 0.00E+00 0.00E+00 0.00E+00
LA LA-T004 12629.26 4.68E+01 4.25E+02 2.85E+08 1.I7E+04 2.84E+01 6.03E+02 1.13E+02
LA LA-T00S 2885.76 1.79E+01 BI9E+02 1.98E+08 4.64E404 1.00E+02 1.71IE+03 7.56E+01
LA LA-T006 34332 $.38E+01 0.00E+00 3.15E+04 3.64E+02 237E+00 SA7E0L 5446400
LA LA-T007 198.91 0.00E+00 0.00E+00 3.33E+02 1.71E+03 1.12E-00 1.87E+00 195E+00
LA I.A-T00% 018 361ED 0.00E100 3 33E+01 173502 2.01E00 1.24E01 0.00E+00
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TABLE - §
SCALED VOLUME AND ACTIVITIES FOR SELECTED RADIONUCLIDES FOR EACH WASTE STREAM

Waste Scaled SCALED TOTAL CURIES OF EACIT RADIONUCLIDE FOR EACH WASTE STREAM]
SITE  [Stream tD# [Volume (m3) [Scated Am-241__ [Scaled Cm-334 _ [Scaled Pu-2)8_ ISceled Pu-239  JSeated Pu240  [Scated Pu2dl _ FScaled U-239
LA LA-T009 413.06 0.00E+00 0.00E+00 1.79E+01 5§ 24E+02 1.4DE+00 4.28E+01 0.00E+00
LA LA-W00I 3126.19 2.74E-03 0.00E+00 §.14E+0) 242E+03 7.14E01 1.13E+01 1L07E+01
LA LA-W003 496834 142402 0.00E+00 1976+02 3306403 0.00E+00 T4IE03 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-W003 4528.92 79TE+01 0.00E+00 $01E+03 1.90E+03 498E+02 $31E+03 4.68E+01
LA LA-W006 609749 31.36E+04 0.00E+00 162E+04 631E+04 1.53E+01 1716103 3.6AE 101
LA LA-W009 1989.53 1.21E+03 0.00E+00 1.23E+00 1.19E+02 2.84E-01 449E+00 0.00E+00
LA 1.A-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 194 146E-01 461E+00 476E+00 300E+00 0.00E+00 0.00E+00 0.00E+00
LA LA-W068 0.42 0.00E+00 0.00E +00 1.76E01 6.11E-01 0.00E+00 0.00E+00 0.00E +00
LL LL-Mo0i 119.39 1.94E+02 3.79E+02 3.16E+02 7.52E+01 $.27E+01 1.46E+03 0.00E+00
LL Li-To0l 3280 344E+01 0.00E+00 0.00E+00 134E+01 1.86E+01 S0IE+02 0.00E+00
LL LL-T002 1368.07 3.71E+03 0.00E+00 1.1SE+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 44E+01 3.79E+01 1.03E+03 0.00E+00
LL LL-To04 20.54 3.59E+01 0.00E+00 1.04E+01 1.25E+01 161E+00 1A9E+02 0.00E+00
L LL-T00S 22868 741E+01 9.85E+02 4.20E+01 1.67E+01 2.04E+01 3.65E+02 0.00E+00
LL LL-WoI8 176.59 1.13E+00 0.00E+00 0.00E+00 4.40E-0] 1.67E+00 4.43E+01 0.00E+00
LL LL-Wo19 39.49 3.04E+0) 0.00E+00 0.00E+00 9.15E+00 1.23E+01 1.40E+02 0.00E+00
MD MD-}001 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 3.14EDI 0.00E+00 0.00E+00 0.00E+00 0.00E+00
MD MD-T003 146.94 0.00E+00 0.00E+00 1.41E401 0.00E+00 0.00E+00 0.00£+00 0.00E+00
MD MD-To04 2684 0.00E+00 0.00E+00 8.63E+02 7.72E+00 0.00E+00 0.00E+00 0.00E +00}
MD MD-T003 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 §8.59 0.00E+00 0.00E+00 1.97E+0 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 174 0.00E+00 0.00E+00 6.40E+0] 867E-02 0.00E+00 0.00E+00 0.00E+00)
MD MD-T009 0.2l 0.00E+00 0.00E+00 4.04E+00 1.3SE+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 0.00€+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 79TE+00 0.00E+00 0.00E+00 0.00E+00
MD MD-W017 1.46 0.00E+00 0.00E+00 20E102 437E0L 0.00E+00| 0.00£+00 0.00E+00
NT NT-Wool 67153 3.01E+02 1.97E+02 2.05E+02 231E+03 1.42E+01 1.67E+02 3.27E-02
NT NT-W021 367 0.00E+00 0.00E+00 1.43E+00 3.17E+01 $33E+00 $.26E+01 0.00E+00
OR OR-Wo41 170.77 4.21E01 0.00E+00 1.05E+00 491E+01 1.99E+01 1.76E+02 1.64E-0)
|or OR-W044 121479 6.0BE+00 3.45E+03 8.02E102 7.09E+01 1.61E+03 1.30E+03 S.T7ED
OR OR-W043 341 0.00E+00 0.00E+00 3.09E+01 139E+02 31.38E+02 31.39E+03 0.00E+00
OR OR-W047 134.13 $.38E-0! 132E+02 1.66E+02 1.32E+01 1.76E+01 1.36E+0) 0.00E+00]
OR OR-W048 1518 0.00E+00 S $7E+01 0.00E+00 6.38E-08 0.00E+00 0.00£+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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ABLE - 1

SCALED VOLUME AND ACTIVITIES FOR SELECTED RADIONUCLIDES FOR EACH WASTE STREAM

W
SCALED TOTAL CURIES OF EACH RADIONUCLIDE FOR EACH WASTE ST REAM |

Waste Scaled

SITE Strentm [DH Volume {(m3)  [Scaled Am-141 Sealed Cm-144 Scaled Pu-133 Scaled Pu-239 Scaled Pu-240 Scaled Pu-141 Scaled U-234
OR OR-W053 43576 1.61E+0) 1.25E+00 1.97E-05 6.7§E+02 TASEHO $.93E-01 1.55E+01
R/F RF-MT-0333 2643.01 1.75E+03 0.00E+00 0.00E+00 113E+04 2.96E+04 1.72E+03 0.00E+00
RF RE-MT-0368 19.85 0.00E+00 0.00E+00 0.00E+00 2.90E+02 I B2EHD2 2AIEH0? 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+01 0.00E+00
RF RF-MT-0491 176.40 1L17E+02 0.00E+00 0.00E+00 1.44E+03 1.98E+0) 1.15E+04 0.00E+00
RF RF-MT-0823 01 0.00E+00 0.00E+00 0.00E+00 4. 76E+00 6.2EH0 3.32E+0L 0.00E+00
RF RF-MT0001 374 1.34E+02 0.00E+00 0.00E+00 1.60E+01 1.16E+01 6.06E+01 0.00E+00
RF RE-MT0003 0.62 2.92E+00 0.00E+00 0.00E+00 243E+00 1.77E4+00 9.2{E+0I 0.00E+00
RE RF-MT0047 083 1.98E+01 0.00E+00 0.00E+00 3.56E+G0 2.57E+00 LISEHO) G.00E+00
RF RF-MT0320 130.54 3.65E+03 0.00E+00 0.00E+00 6.93E+03 9.41E+03 $.46E+04 0.00E+00
RF RF-MT0321 559 1.16E+02 0.00E+00 0.00E+00 8.98E+01 1.12E+02 6.46E+02 0.00E+00
&F RE-MTO3I¥9 934.74 2.06E+04 0.00E+00 G.00E+00 9.17EA03 1. 30E+04 TA9E+04 0.0DE+D0
RF RF-MT0374 1.25 0.00E+00 0.00E+00 0.00E+00 6.27E+00 4.34E+00 2.37E+01 0.00E+00
RF RF-MT03753 0.21 0.00E+00 0.00E+H00 0.00E+00 2.45E-01 1.776-01 9.97E-01 0.00E+00
RF RE-MT0177 3.54 0.00E+00 0.00E+00 0.00E+00 {.54E402 1.11EH02 S.81E+02 0.00E+00
RF RF-MT0440 637.99 0.00F+00 0.00E+00 0.00E+00 2.06E+03 1.71E+0D 1.58E+04 0.00E+00
RF RF-MT0442 1117.64 0.00E+00 0.00E+00 0.00E+00 31.39EHD3 4.74E+03 1. 76E+04 0.00E+00
RF RF-MT0444 58.13 0.00E+00 0.00E+00 Q00E+00 192E+01 S 04E+01 1.89E+02 0.00E+0D
RF RF-MT0480 1983.22 I 91E+04 0.00E+00 0.00E+00 9.97E+03 1.37E+04 1.95E+04 0.00E+00
RF RF-MT0800 323 7.94E+0) 0.00E+00 0.00E+00 6.09E+02 6.33E+02 3.69E+03 0.00E+00
RF RF-MT0801 108.99 3.10E402 0.00E+00 0.00E+00 4.25E+02 J08EH]2 1GLE+D4 0.00E+00
RF RF-MTO0B03 16.64 4.03E+02 0.00E+00 0.00E+D0 3.00E+01 31.32E401 1.38E+02 0.00E+00
RF RF-MTOBO0? 3408 B6IE+DD 0.00E+00 0.00E+00 6.63E+02 7.10E+02 4.00E+0} 0.00E+00
RF RF-MTO0821 0.42 5.39E+00 0.00E+00 0.00E+00 3.27E+00 2.36E+00 L.24E+01 0.00E+00
RF RF-MT083] 1522.20 1.22E+04 0.00E+00 0.00E+00 J.A3E+03 S.04E+03 2.92E+04 0.00E+00/
RF RE-MTO332 243105 1.95E+04 0.00E+00 0.00E+00 6.12E+03 8.05E+03 4,66E+04 0.00E+00
RF RF-MTOg33 31879 2.535E+03 0.00E+00 © 0.00E+00 798E+02 1.0SE+03 6.10E+03 0.00E+00
RF /F-MT0833 11.19 0.00E+00 0.00E+00 0.00E+00 7.09E+00 9.50E+00 3. 43E+01 0.00E+00
RF RF-MT0836 3551 0.00E+0D 0.00E+0D 0.00E+00 1.13EH+02 1.532E+02 8.86E+02 0.00E+00
RF RF-MT2116 208 1.27E+02 0.00E+00 0.00E+00 7.04£+0] 5.56E+01 291E+02 0.00E+00
RF-RES |RF-RESIDUES 2800.00 1.19E+03 0.00E+00 $.09E+03 1 B4E+05 4.22E4+04 7.22E+03 2.03E-01
RF RE-TO10 0.62 224408 0.00E+00 0.00E+D0 2.67E+0D 1L.93E+D0 1LOIE+O] 0.00E+00
RF RE-TT0300 44.48 0.00E+00 0.00E+00 0.00E+00 9.96E402 9935E+02 5.55E+0) 0.00E+00
RF RF-TT0303 0.21 0.00E+00 0.00E+00 0.00E+00 9.28E100 6.T0E+00 3.51E+01 0.00E+00
RF RF-TTO312 17803 0.00E+00 0.00E+00 0.00E+00 3.7IEA+0) S.NEHI 297E+04 0.060E+00
RF RF-TT0320 29.29 0.00E+00 0.00E+00 0.00E+00 9.6)E+02 1.08E+03 6.13E+03 0.00E+00
RF RE-TT033S 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 40.53 0.00E+00 0.00E+00 0.00E+00 6.36E+02 $.79E+02 5S.05EH0} 0.00E+00
RF REF-TT0374 0.62 0.00E+00 0.00E+00 0.00E+00 3 14E+0D 127E+00 1.19E+D1 0.00E+00
RF RF-TT0376 91.34 0.00E+00 0.00E+00 0.00E+00 1.84E+03 2.21E+0) $.27TE+04 0.00E+00

Page 9




y1-28

TABLE - 1

SCALED VOLUME AND ACTIVITIES FOR SELECTED RADIONUCLIDES FOR EACH WASTE STREAM

Waste Scaled 1 SCALED TOTAL CURIES OF EACI RADIONUCLIDE FOR EACIH WASTE STREAM I
STVE~ lStream 18 |Volume (m3) IScaled Am-348_ [Scaled Cm-244 _ |Scaled Pu-238_ [Scaled Pu-239 _ [Scaled Pu-130__ [Scaled Pu-241___ [Scaled U-234
RF RF-TT0438 33.76 0.00E+00 0.00E+00 0.00E+00 8.54E+02 9.83E+02 3 57E+03 0.00E+00
RF RF-TT0440 149.76 0.00E+00 0.00E+00 0.00E+00 %90E+02 8.99E+02 3.19E+03 0.00E100
RF RF-TT0442 191.82 D.00E+00 0.00E+00 0.00E+00 1.03E+03 1.1SE+03 6.71E+03 0.00E+00
RF RF-TT0480 1446.53 1.99E+04 0.00E+00 0.00E+00 3.00E+0) 6.33E+03 367E+04 0.00E+00
RF RF-TT0481 021 3.50E+00 0.00E+00 0.00E+00 2.14E+00 1.55E+00 8.10E+00 0.00E+00
RF RF-TT0490 18697 0.00E+00 0.00E+00 0.00E+00 361E+0) 4.76E+03 242E+04 0.00E+00
RF RF-TT0491 16.02 0.00E+00 0.00E+00 0.00E+00 8.10E+02 3.87E+02 3.06E+00 0.00E+00
RF RF-TT0802 179.13 6.22E+03 0.00E+00 0.00E+00 8.77E+01 1.13E+02 6.52E+02 0.00E+00
RE RF-TTO821 406.61 4.33E+03 0.00E+00 0.00E+00 9. 61E+02 1.27E+0) 73IE+03 0.00E+00
/F RF-TT0823 15951 6.69E+02 0.00E+00 0.00E+00 3. 36E+01 1.3E+01 429E+02 0.00E+00
RE RF-TT0824 140.24 1.50E+03 0.00E+00 0.00E+00 5.01E+02 6.26E+02 3.39E+03 0.00E+00
RF RF.TT0823 35034 S1EH3 0.00E+00 0.00E+00 1.33E+03 1.72E+03 9.97E+03 0.00E+00
RL RL-T101 367.94 0.00E+00 0.00E+00 “T2.02E401 7.02E+02 1.64E+02 1.01E+0) 330E-10
RL RL-TI02 200.12 0D.00E+00 0.00E+00 2.57E-04 3.96E-03 2.09E-03 1.28E-02 1.90E-06
RL RL-T103 99.63 0.00E+00 0.00E+00 1.08E+02 3.75E+0) 8.73E+02 5.36E+03 0.00E+00
RL RL-TI04 499 0.00E+00 0.00E+00 3.67E04 1.28E02 299E03 1.83E02 3 39E-08
RL RL-TI0S 80.40 703E-02 0.00E+00 1.39E-01 483E+00 1.13E+00 6.92E+00 740E05
RL RL-T106 11 0.00E+00 0.00E+00 1.36E-01 4.74E+00 1.11E+00 6.78E+00 0.00E+00
RL RL-Ti07 6136.09 2.03E+01 0.00E+00 $.00E+04 1.91E+04 3.05E+03 1.86E+04 139E+00
RL RL-T108 192.62 0.00E+00 0.00E+00 1.38E+01 TASE+00 1.74E+00 1.06E+01 4.84E08
RL RL-TI09 1972 3.76E-01 0.00E+00 1.84E01 9.88E+00 231E+00 1.A1E+01 IMSE02
RL RL-TI10 49403 1.42E+01 0.00E+00 SA2E+01 1.13E+03 2.63E+02 1.62E+03 2.25E+00
RL RL-THI2 137.74 3126402 0.00E+00 2.29E401 1.50E+02 3.30E+01 2LISE+02 1.22E+00
RL RL-TI13 42.80 0.00E+00 0.00E+00 441502 495EQ1 1.16E-01 708E01 0.00E+00
RL RL-TU1A 19.98 0.00E+00 0.00E+00 216E+00 7.S1E+01 LISE+01 1076402 0.00E+00
RL RL-THIS 1025.43 0.00E+00 0.00E+00 $.67E+00 3.04E+02 7.08E+01 434E+02 6.83E01
RL RL-TI16 11.02 0.00E+00 0.00E+00 3.55E+00 1.13E+D2 2.88E+01 1.77E+02 9.29E02
RL RI-TI18 261.96 1.95E+02 QO0E+00]  283E+01 1.22E402 2.85E+01 1.73E+02 1.38E+00
RI. RI-T120 aall oeore00|  00oRi00l T 634EQL 128E+01 3.37E100 325E+01 933E07
Ri TRtz | 1930] 0.00F400 0.00E+00 1.26E-01 433E+00 1.02E+00 6.23E+00 2A1E+00
RL  |RLTI2) 062 D.00E+DD 0.00E+00 3.68E0) 1.28E+401 1.00E+00 1.84E+01 9.86E-02
RL RL-T128 15.18 0.00E+00 0.00E+00 7.60E-06 2.64E04 6.17E-03 131E04 0.00E+00
RL RL-Ti27 183,60 1.66E403 0.00E+00 2.29E+0) T99E+02 1.86E+02 1.I4E+03 1.32E-01
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
RL RL-TI29 2873 0.00E+00 0.00E+00 1.06E+02 1.10E+01 2.35E+00 1.56E+01 127602
RI, RL.T130 021 0.00E+00 0.00E+00 6.69E-04 234E-02 5 45E-0) 3.33E-02 137604l
RL RL-T131 30.16 3.20E+0) 0.00E+00 6.54E01 1.28E+0) 3.30E+00 3.25E401 1.36E-02
RL RL-TI32 2870 0.00E+00 0.00E+00 6A3E+01 1256403 5.36E+02 321E+0) 405E-01
RL. RLTIN 0.21 0.00E+00 0.00E+00 SAIED] 1.89E+00 4.40E-01 1.69E+00 0.00E+00
RL RIT134 021 0.00E+00 0.00E+00 779E03 9 T2E01 1.26E-02 1.39E01 0.00E 100
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TABLE - 1
SCALED VOLUME AND ACTIVITIES FOR SELECTED RADIONUCLIDES FOR EACH WASTE STREAM

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

STE |Strenm 109 |Volume (m3) [Scated Am-341 __ [Scaied Cra-230__ [Scaled Pu-238__[Scaled Pu-239 __ [Scaled Pu-240__ [Scaled Pu-241__ [Sealed U-234

RL RL-TI33 0.42 0.00E+00 0.00E+00 1.30E-02 4.54E-01 1.06E-08 6.A8ED] 6.86E-03
RL RL-TI37 151.63 1.03E+03 0.00E+00 1.64E+01 5.71E+02 1.33E+02 $.15E+02 1.03E02
RL RL-T140 1381 3.19E+02 D.00E +00 I9IEHD 1.36E+02 3.19E+01 1.93E+02 4.34E+01
RL RLT14) 103,71 0.00E+00 0.00E+00 1.56E+00 SAIE+01 1.26E+01 7.1SE401 6.37E-02
RL RL-TI43 711.19 0.00E+00 0.00E+00 442E+00 1.34E+02 1.39E+01 2.20E+02 143E01
RL. RL-W277 0.60 0.0DE+0D 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 653 0.00E+00 0.00E+00 0.00E+00 3.00E+00 695E01 4.26E+00 0.00E+00
RL RL-W280 0.21 0.00E+00 D.OOE+00 0.00E+00 9.02E-02 1.09ED2 1.28E01 0.00E+00
RL RL-W281 0.37 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
RL RL-W282 0.3 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
RL RL-W28) 11.63 1.46E+02 0.00E+00 0.00E+00 935ED2 0.00E+00 1L T7ED D.00E+00
RL RL-W284 042 5.23E+00 0.00E+00 0.00E+00 3.34E03 0.00E+00 632E-03 0.00E+00
RL RL-W283 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 0.2 0.00E+00 0.00E+00 0.00E+00 9.02E02 2.09E02 1.28E01 D.00E+00
RL RL-W287 0.42 0.00E+00 0.00E+00 0.00E+00 4.38E+00 LOJE+OD 6.34E+00 0.00E+00
RL RL-W288 1.04 0.00E+00 0.00E+00 0.00E+00 LIOE+01 2.38E400 1.63E+01 0.00E+00
RL R1-W289 208 0.00E +00 0.00E+00 0.00E+00 1ASE+OI $13E+00 3EN 0.00E+00
RL RL-W290 229 0.00E+00 0.00E+00 0.00E+00 241E+0] 5.67E+00 3.89E+01 0.00E+00
RL RL-W291 198 0.00E+00 0.00E+00 0.00E+00 8.40E+01 1L.97E+01 1.25E+02 0.00E+00
Rl RL-W292 011 0.00E+00 O.00E+00 0.00E+00 2.196400 S.ASEOL 3276400 0.00E+00
RL RL-W293 1.28 0.00E+00 0.00E+00 0.00E+00 1.31E401 3.09E+00 1.96E+01 0.00E+00
RL RL-W294 1.04 0.00E+00 0.00E+00 0.00E+00 LL10E+01 2.58E+00 1.63E+01 0.00E+00
RL RL-W19$ 187 GOO0E+00 0.00E+00 0.00E+00 1.97E+01 454E+00 194E+01 0 00E+00
RL RL-W296 3.6 0.00E+00 0.00E+00 0.00E+00 3.33E+01 7.83E+00 49TEH01 0.00E+00
RL RL-W297 1.66 0.00E+00 0.00E+00 0.00E+00 1.75E+01 A.12E+00 161E+01 0.00E+00
RL RL-W15E 1934 C.00E+00 0.00E+00 0.00E+00 183E+02 4.30E+01 18LE:02 0.00E+00
RL RL-W299 061 0.00E+00 0.00E+00 0.00E+00 8.1SE+00 1.91E+00 1.16E+01 0.00E+00
RI, RI-W300 042|__ 000E:00 0.00E+00 "0.00E+00 S.43E+00 1.27E+00 7.76E+00 0.00E+00
W leewser |77 Te6r| _ ccario|  000Ewal OO0E:00 LA2E+01 131EH00 103E+01 0.00E+00
R lRicwses T | T Teaz) T asotveo| 000Ew0f 000400 0.00E+00 0.00E+00 0.00E+00 0.00E +00
i, |Ri-w303 | e 0.00E+00 0.00E 100 0.00E+00 1.24E+00 1.98E-01 0.00E+00 0.00E+00
RL. RI- W04 T LAIE+00 0.00E+00 0.00E+00 S6SE-O1 L26E01 £.60E-01 0.00E+20
RL RL-W303 57.01 1.44E101 0.00E+00 0.00E+00 2.76E+01 1.17E+0) 8.75E+01 0.00E+00
RL RI-W306 T 59| a0iEr00 0.00£+00 0.00E+00 7.98E+00 3.32E+00 147E4+01 0.00E+00
R [Riwior L 169ED1 0.00E100 0.00E+00 2.82E+00 6.64E-01 449E+00 0.00E+00
RL (Ri-Wlo§ L 5.091-01 0.00E 100 0.00£ +00 1.3E+00 421EQ 3.05E+00 0.00E+00
RL RL-W309 0.21 S46E-02 0.00E+00 0.00E+00 L1ED 131602 A9SEDI 0.00E+00
RL RL-W3t0 1.66 4S8E01 0.00E+00 0.00E+00 1.0SE+00 3.77E-01 2.76E+00 (.00E+00
RL RI-W311 90.99 232K 108 0.00E+00 0.00E+00 4.32E+01 1.89E+01 LAIE+02 0.00E+00
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SCALED TOTAL CURIES OF EACH RADIONUCLIDE FOR EACH WASTE STREAM |

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

Waste Scaled
SITE Stream 1I¥ Volume (m3) §Scaled Am-241 JScaled Cm-244 Scaled Pu-238 Scaled Pu-239 Scaled Pu-240 Sealed Pu-241 ISn!cd U-134
RL RE-W312 $8.59 1.48E+01 0.00E+00 0.00E+00 2.85E+01 1L.NE+H01 9.01E+H0] 0.00E+00
RL RL-WI13 114.07 1.97E+01 0.00E+00 0.00E+00 6.05E+01 1.41E+0) 1.80E+02 0.00E+00
RL RL-W314 117.18 1.97E+01 0.00E+00 0.00E+00 3.70E+01 2. 41E+01 1.80E+02 0.00E+00
RL RL-W313 316 $.48E-01 0.00E+00 0.00E+00 1.85E+00 6.96E-01 S.12E+00 0.00E +00
RL RL-W316 0.2] 8.46E-02 0.00E+00 0.00E+00 J.11E01 TMEN 4.93E-01 0.00E+00
RL RL-W317 16.13 4.16E+00 0.00E+00 0.00E+00 8.29E+00 31.39E+00 2.52E+01 0.00E+00
RL RL-W3i8 56.60 1.43E401 0.00E+00 0.00E+00 2. 10E+01 1.16E+01 8.65E+01 0.00E+00
RL RL-W1319 156 3.08E+00 0.00E+00 0.00E+00 L.1IE+D1 1.66E+00 1.80E+01 0.005400]
RL RL-W320 36.60 1.43E+400 0.00E+00 0.00E+00 1. T0E+)1 1.16E+01 $.65E+01 0.00E+00|
RL RL-W321 0.21 8.46E-02 0.00E+00 0.00E+00 NEO 7.31E-02 4.935E01 0.00E+00
RL RL-W322 15.94 4.07E+00 0.00E+00 0.00E+00 T.98E+00 3.32E+00 247E+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 R1-W124 3,78 1.54E+00 0.00E+00 0.00E+00 3.64E+00 1.33E+00 3.99E+00 0.00E+00
RL RL-W325 8.66 2.21E+00 0.00E+00 0.00E+00 4.30E+00 1.B0E+00 1.34E401 0.00E+00
RL RL-W126 56.80 1.43E401 0.00E+00 0.00E+00 1.EH0 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+0) 0.00E+00
RL RE-W328 178 1.34E+00 0.00E+00 0.00E+00 5.64E+00 1.33E+00 8.99E+00 0.00E+00]
RL RL-W319 57.01 1 44E+0) 0.00E+00 0.00E+00 2.76E+01 1.17E+01 8. 75E+01 0.00E+00
RL RL-W330 181.70 T47E+01 0.00E+00 0.00E+00 1.59E+02 6.12E+01 4.52E+02 0.00E+00
Itg RL RL-W33} 721.16 L.26E+02 0.00E+00 0.00E+00 31.75E+02 1.52E+02 1.13E+0 0.00E+00
a2 RL RL-WIN2 0.20 8.14E-02 0.00E+00 0.00E+00 2.93E-01 71.03E-02 4. 76E-01 0.00E+00
o RL RL-W333 17.73 4.38E+00 0.00E+00 0.00E+)0 S NEH0 1. T4E+00 1.TIE+01 0.00E+00
- RL RL-W334 0.21 8.46E-02 0.00E+00 0.00E+00 3.H1E-01 7.31E-02 4.93E-01 0.00E+00
C :\ RL RL-W335 .10 0.00E+00 0.00E+00 0.00E+00 1.18E-01 1.75E-02 0.00E+00 0.00E+00
e RL RL-W136 0.42 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Q.00E+00 1.00E+00
- A RL RL-W338 0.21 9.32E-02 0.00E+00 0.00E+00 1. 34E-03 1. 74E-03 1.50E-02 0.00E +00
) RL RL-W339 042 1.90E-0I 0.00E+00 - 0.00E+00 6.68E-03 3.43E-03 3.00E-02 0.00E+00
RL RL-W340 0.1 9.32E-02 0.00E+00 0.00E+00 3. ME-0) 1.74E-0} 1.50E-02 0.00E+00
RL RL-W34l 0.21 $.46E-02 0.00E+00} 0.00E+00 0.00E+00 0.00E+00 1.98E-0) 0.00E+00
RL RL-W342 0.83 3.39E-01 0.00E+00 0.00E+00 0.00E+00 0.00E+00 7.90E-0) 0.00E+00
RL RL-W34) 0.62 3.54E-01 0.00E+00 0.00E+00 0.00E+00 0.00E+00 3.93E-03 0.00E+00
RL RL-W344 0.2t 6.35E-02 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.98E-03 0.00E+00
RL RL-W343 8.93 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 L61E+00 0.00E+0 0.00E+00 2.04E-01 1.57E-02 1.84E-01 0.00E+00
RL RL-W347 0.21 $.04E-01 0.00E+00 0.00E+00 1.02E01 2.78E-02 9.21E-02 0.00E +00
RL RL-W348 0.21 $.04E-01 0.00E+00 0.00E+00 1.02E-01 2.78E02 9.2LE02 0.00E+00
RL RL-W349 0.21 $.04E-0 0.00E+00 0.00E+00 1.02E-0} 2.78E02 9.21E-07 0.00E+00
RL RL-W330 0.21 $.04E-01 0.00E+00 0.00E+00 1.02E-01 1.78E02 9.21E-02 0.0GE+00
RL RL-W351 0.21 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
RL RL-W152 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 RAIMONUCLIDES FOR EACH WASTE STREAM

e
SCALED TOTAL CURIES OF EACH RADIONUCLIDE FOR EACH WASTE STREAM

Waste Scaled

SITE __ {Stream DY Volume (m3) [Scaled Am-241__ [Scaled Cm-144__ [Scaled Pu-238  [Scaled Pu-239 _ [Scaled Pu-240__ [Sealed Pu2dl  IScaled U234

RL RL-W35) 0.83 0.00E+00 0.00E+00 0.00E+00 3.22E+00 7.52E-01 A.60E+00 0.00E+00
RL RL-W354 0.21 0.00E+00 0.00E+00 0.00E+00 8.05E-04 1.88E-0) 1.13E+00 0.00E+00]
RL RL-W3SS 2.08 0.00E+00 0.00E+00 0.00E+00 2.0SE+00 1.8BE+00 1.13E+01 0.00E+00
RL RL-W336 1.25 0.00E+00 0.00E+00 0.00E+00 4.83E+00 1.3E+00 6.90E+00 0.00E+00
RL RL-W357 0.21 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
R1. RL W358 2.50 0.00E+00 0.00E+00 0.00E+00 5.81E01 1.25E-01 8.23E-01 0.00E+Q0
RL RL-W159 16.64 0.00E+00 0.00E+00 0.00E+00 3.87E+00 8.33E-01 5.50E+00 0.00E+00
RL RL-W360 478 0.00E+00 0.00E+00 0.00E+00 I.11E+00 2.40E-01 1.58E+00 0,00E+00
RL RL-W16! 062 0.00E+00 0.00E+00 0.00E+00 1.45E-01 3.13E.02 2.06E-0t 0.00E+00
RL RL-W362 16.64 $.72E-01 0.00E+00 0.00E+00 3.21E+01 1.19E+01 8.92E+01 0.00E+00
RL RL-W363 1.58 3.30E-02 0.00E+00 0.00E+00 2.83E+00 1.09E+00 £.28E+00 0.00E+00
RL RL-W364 11.69 4.03E-0! 0.00E+00 0.00E+00 1.27E+01 B.34E+00 6.28E+01 0.00E+00
RL RL-W36$ 64.04 2.22E+00 0.00E+00 0.00E+00 1.26E+02 4.39E401 3.45E+02 0.00E+00
RL RL-W366 6.95 2.44E-01 0.00E+00 0.00E+00 1.42E+01 $.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+0} 0.00E+00
RL RIL-W368 474 0.00E+00 0.00E+00 0.00E+00 1.13E+00 4.22E-01 1.81E+00 0.00E+00
RL RL-W169 161.21 6.73E+01 0.00E+00 0.00E+00 2.28E+02 2.09E+01 3.40E+02 0.00E+00
RL RL-W370 0.42 2.34E-1 0.00E+00 0.00E+00 1.32E+00 3.17€-01 1.97E400 0.00E+00
RL RL-W371 21.17 9.30E+00 0.00E+00 0.00E+00 3.36E+01 1.12E+01 1.39E+01 0.00E+00
RL RL-WiT2 0.42 2.34E-01 0.00E+00 0.00E+00 1.32E+00 3.17E-01 1.97E+00 0.00E+00
RL RL-W373 18.45 4.33E+00 0.00E+00 0.00E+00 4.63E+00 1.42E+00 71.79E+00 0.00E+00
RL RL-W374 2800.78 8.1 IE+02 0.00E+00 0.00E+00 261E+03 1.06E+03 7.37E+03 0.00E+00
RL RL-W375 27244 1.96E+01 0.00E+00 0.00E+00 2.61E+02 1.05E+02 1.22E+02 0.00E+00
RL RL-W376 367.78 1.05E+02 0.00E+00 0.00E+00 3.28E+02 1.ISE+02 9.56E+02 0.00E+00
RL RL-W3I7? 7029 61 2.0LE+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+0] 0.00E+00 0.00E+00 2.79E+02 1.15E+02 $.00E+02 0.00E+00
RL RL-W379 0.2t 9.82E-02 0.00E+00 0.00E+00 $.63E-01 1.32E-01 8.34E-01 0.00E+00
RL RL-W380 0.21 9.52E-02 0.00E+00 0.00E+00 3.63E-01 1.32E01 $.34E-01 0,00E+00
RL RL-W38) 162.79 4.64E+01 0.00E+00 0.00E+00 1.43E+02 6.07E+01 4.22E+02 0.00E+00
RL RL-W382 423.84 1.21E+02 0.00E+00 0.00E+00 3.78E402 1.59E+02 1.10E+03 0.00E+00
RL RL-W383 9.43 433E+00 0.00E+00 0.00E+00 2.36E+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-0) L.15E-01 6.38E-01 0.00E+00
RL RL-W385 12.23 LISE+D] 0.00E+00 0.00E+00 267E+01 7.87E+00 4.48E401 0.00E+00
RL RL-W386 042 3.29E-04 0.00E+00 0.00E+00 1.19E+00 3.13E-01 1.74E+00 0.00E+00
RL RL-W387 2.8 2.91E+00 0.00E+00 0.00E+00 $IIEH0 1.69E+00 9.73£+00 0.00E+00
RL RL-W88 20.83 145E+01 0.00E+00 0.00E+00 $.13E+0) LAME+01 8.09E+01 0.00E+00
RL RL-W389 0.21 2.64E-01 0.00E+00 0.00E+00 $.94E-01 1.57E-01 8.70E-0) 0.00E+00
RL RL-W390 0.62 7.93E-01 0.00E+00 0.00E+00 1.78E+00 4.70E-0) 1.61E+00 0.00E+00
RL RL-W391 0.42 $.29€-0) 0.00E+00 0.00E+00 1.19E+00 3.13E-01 1.74E+00 0.00E+00
L RL-W392 0.21 0.00E+00 0.00E+00 0.00E+00 3.01E-03 1.74E-D) 8.30E-03 0.00E +00}
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TABLE - §
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)  [Sealed Am-241 Scaled Cm-244 Scaled Pu-138 Sealed Pu-239 Scaled Pu-240 Scaled Pu-241 Scaled U-234

RL RL-W39) 67.21 4 13E+02 0.00E+00 0.00E+00 J9REH 1.53E+01 1.83E+02 0.00E+00
RL RL-W3%4 49.81 3.03E+02 0.00E+00 0.00E+00 2.85E+01 1.86E+01 1.34E+02 0.00E+00
RL RL-W3935 174.45 1LVEH3 0.00E+00 0.00E+00 1L.14E+N 6.47E+01 4.89E+02 0.00E+00]
RL RL-W3%6 0.2 2.00E+00 0.00E+00 0.00E+00 3I4TE-0 1.30E-01 8.33E-01 0.00E+00]
’L RL-W3%7 sn 3 I9E+02 0.00E+00 0.00E+00 3.I9E+01 1.09E+01 1.50E+02 0.00E+00
RL RL-W39%8 0.21 2.00E+00 0.00E+0 0.00E+H0 3.47E-0) 1.30E-D1 $.33E-01 0.00F +00
RL RL-W399 23.53 0.00E+00 0.00E+00 0.00E+00 9.16E+01 8.94E+0) 1.42E+03 0.00E+00
RL RL-W400 1531 0.00E+00 C.00E+00 0.00E+00 6.02E+01 5.83E+01 9.28E+02 0.00E+00
RL RL-W40] 214.86 0.00E+0D 0.00E+00 0.00E+0D 5.24E+02 5.12E+02 1.29E+04 0.00E+00
RL RL-W402 1498 0.00E+60 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 1L.UE+0 6.79E+00 0.00E+00
RL RL-W404 13.81 0.00E+00 0.00E+00 0.00E+00 4 NEN 1.76E401 1.17E+02 0.00E+00
RL RL-W405 0.1 9.10E+00 0.00E+00 0.00E+00 9.02E-02 109E-02 1.29E-01 0.00E+00
RE RL-W406 0.42 0.00E+00 0.00E+)0 0.00E+00 1.01E-02 1.74E-02 9.80E-02 0.00E+00
SR T001-221F-HET 11492.34 9.31E+0 0.00E+D0 2.ITEADS 2.78E+04 5.56E+00 1.66E+03 0.00E+00
SR T001-221F-MET 490.30 3.98E+02 0.00E+00 299EH4 L11E+03 131E+02 6.93E+03 0.00E+00
SR T001-221F-VIT 954.27 4.93E+02 4.68E+03 31 TIE+04 1.13EH2 2.88E+02 8.66E+03 0.00E+30
SR T001-221H-HET 637231 5.25E+0) 0.00E+00 3.93E+03 1.41E+04 3.03E+03 9.18E+04 0.00E+0D
SR T001-22VH-MET 9338 7.34E+01 0.00E+00 S.64E+0) 1.97E+02 4.38E+01 1.32E+03 0.00E+00
SR T001-221H-VIT 3192.47 1.64E+03 1.5TE+4 1.23E+03 4.33E+02 9.53E+02 21.37E+H04 0.00E+00
SR TOD1-238F-HET 131N 1.29E+03 0.00E+00 9.65E+04 3.85E+03 TABE+Q2 111E+04 0.00E+00/
SR T001-235F-VIT 366.20 150E+H02 1.19E+03 2.17E+04 7.54E+01 1.68E+02 3.07E+03 0.00E+00
SR T001-77T2F-HET 104.98 9.72E+01 0.00E+00] 746E+03 31.51E+02 3.78E+01 L.6BE+D) 0.00E+00
SR TODY-I72F-VIT 50.24 1.3TE+OL 2.47E+02 1.91E+03 6.71E+00 1.49E+01 4.51E+02 0.00E +H00
SR T001-773A-CLAS 4.38 $91E+00 0.00E+00 4.73E+02 31IE+H) 3.66E+00 9.97E+01 0.00E+00
SR T00M-773A-HET 1721.93 1.36E+0] 0.00E+00 1.02E+05 3.60E+03 7.93E+02 1.39E+04 0.00E+00
SR TOOL-7TIA-MET 11001 1.63E+01 0.00E+00 1.24E+04 4.18E+01 9.39E+01 1.90E+03 0.00E+J0!
SR Toe1-773A-VIT 100.37 3. 14E+0) 4.94E+02 3.84E+0) 1.34E+01 1.93E+01 9.00E+02 0.00E+00
SR T003-773A-HET 45.94 0.00E+00 0.00E+00 5.98E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
SR T003-THAVTT 0.11 1.75E-00 7.85E-01 1.40E+01 9.22E402 1.08E-01 1.94E400 0.00E+00!
SR W006-77IA-VIT 0.32 1.09E-02 0.00E+00 0.00E+00 1.J6E+02 0.00E+00 0.00E+00 0.00E+00
SR W0217-221F-HET 165.61 J.44E+02 0.00E+00 1.75E+04 1.$0E+D3 1.1IE+02 5. 19E+0) 0.00E+00
SR W017-111F-MET 1.89 2.43E+00 0.00E+00 1. 93E+02 |.28E+01 1.51E+400 4.12E401 0.00E+00
SR wW027-221F-VIT 3318 2.79E+01 1.25E+02 2EH3 1.47E+00 1.73E+01 4.70E402 0.00E+00
SR W027-221H-HET 123.41 1.62E+02 0.00E+00 1.30E+04 8.92E+02 1.00E+02 1.73E+03 0.00E+00
SR Wo1T-221H-MET 1.89 2 4JE+00 0.00E+00 1.95E+02 1.28E+01 1.31E+00 4.12EHH 0.00E+00
SR wo27-221H-VIT 2588 2.18E+0¢ 9.77E+1 1.T4E+0) 1.13E+0} £.JSE+01 1.66EH)2 0.00E+00
SR W027-235F-HET 4N 4.50E+01 0.00E+00 3.39E+03 2.36E+02 1.78E+01 7.57E401 0.00E+00
SR W617-235F-MET 1.89 243E+00 0.00E+00 1.95E+02 1.28E+01 1.31E+00 411E+01 0.00E+00
SR W027-233F-VIT 16.59 1.39E+01 6.26E+01 1.11E+03 T.33E+00 $.6IE+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
IsiTeE Stream 1D¥ Volume (m3) [Scaled Am-241__ [Scaled Cm-244 _ [Scaled Pu-238 __ Scaled Pu-239  [Scaled Pu240  IScaled Pu241  [Scaled U-134
SR W027-772F-HET $15.42 6.67E+02 ©.00E+00 3.33E+04 3.50E+40) 4.12E+02 1.12E+04 0.00E+00
SR W027-T12F-MET 3213 4.16E401 0.00E+00 3.32E+0) 1.18E+02 2.57E+01 7.00E+02 0.00E+00
SR W027-772F-VIT 1062 §.93E+00 4.01E+01 T13E+02 470E+0 3.32E+00 1.50E+02 0.00E+00
SR WO027-773A-HET EEIRL 4.39E+02 ©0.00E+00 1.42E+04 7.25E+03 163E+02 7126403 0.00E+00
SR W027-773A-MET 7.56 9.78E+00 0.00E+00 781E+02 $.13E+0] 6.0SE+00 1.65E+02 0.00E+00
SR W017-173A-VIT 17.25 1.45E+01 6.51E+01 1.16E+03 7.64E+00 8.97E+100 2.44E+02 0.00E+00
SR-OFF |W027-999.-HET 2766 6.85E+01 0.00E+00 1.13E+03 T.87E+01 4.56E+01 9 $8E+02 0.00E+00
SR-OFF |W027-999.VIT 31.85 $.12E+01 0.00E+00 8.61E+04 $.91E+00 341E+01 7.38E+02 0.00E+00
SR-OFF |W053-773A-VIT 0.52 0.00E+00 0.00E+00 0.00E+00 7.36E+01 0.00E+00 0.00E+00 0.00E+00
ITOTALS 168500.00 4.42E408 3.15EH04 1.61E+06 7.8SE+08 3.10E+08 131E+06 4.65E+02
—
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NORMALIZATION FACTORS (NF)

[ TOTAL CURIES ESTIMATED FROM BIR REV. 2 WASTE STREAM DATA 1
UNDECAYED STORED CURIES OF EACH RADIONUCLIDE

[SITE Am241__|Cm244_ JPuz3s__ JPuz39 _ JPu240_ [Puzdl__ JU234
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 2.50E-02] 0.00E+00] 2.02E-02] 134E-01] 3.36E-02] 8.40E-01] 3.36E-04
IN Total 8.11E+04| 9.29E-01| 6.34E+04] 4.35E+04] 1.10E+04| 2.38E+0S| 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] 171E+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] 0.00E+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] S.25E+02] 5.00E-03
OR Total 1.10E+03| 4.51E+00|_3.5SE+02| 1.58E+01] 1.82E+01] 1.75E+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| L.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 766E+02| 169E+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] L.53E+01] 7.45E+02| 0.00E+00

TOTAL UNDECAYED CURIES REFORTED BY THE SITE IN THE IDB]
SITE Am241  JCm244 8 [Pw239 _ JPu240_ [Pu2a1 _ JUBs |
ARCO 0.00E+00| 0.00E+00| 3.73E+02] 0.00E+00] 0.00E+00| 0.00E+00| 0.00E+00
ARMY 0.00E+00] 0,00E+00] 0.00E+00] 1.80E+01] 0.00E+D0} O.00E+00| 0.00E+00
ETEC 4.54E-01] 0.00E+00] 1.16E-01] 1.79EH0| 6.12E-01| 8.29E+001 0.00E+00
HANF 3.76E+03| 4.82E+03| 9.06E+04] 2.63E+04| 6.15E+03| 7.08E+04) S.01E+01
INEL B.79E+04] 1.13E+03) 6.75E+04] 4.01E+04] 9.83E+03] 2.8BE+05] 3.36E-H0
LANL 8.69E+03| 2.23E+02] 1.31E+05! 7.69E+04] LOOE+02] L.70E+03] 0.00E+00
LBL
LLNL 1.33E+02] 7.44E+01| 7.75E+01| 1.58F+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; 0.00E+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| LO6E+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] LI6E+03| 5.57E+05| 9.29E+03| 2.29E+03| 1.11E+05| 3.00E-01

SN
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Table 2 (continued)

NORMALIZATION FACTORS (NF)

CALCULATION OF IDB/BIR RATIOS (NF)

SITE Am24]1  |Cm244 |Pu238  [Pu239 — JPuzal__ U234
RL 4.04E+00 NC| 8.81E-01] S.03E-01}] 8.37E-01] 3.56E-01] 1.54E+00
IN 1.OSE+00] 1.20E+03] 1.06E+00| 9.22E-01| 8.97E-0I| 1.21E+00 NC
LA 2.79E-01] 9.74E-01] 9.65E-01] 4.13E+00] 2.44E-02] 2.44E-02] 0.00E+00
LL 931E-01] 9.23E-01] L8SE+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 949E-01] 8.51E+01] 1.45E+00] 9.83E-01{ 7.07E-01] 631E-01] 1.00E+0
[OR 5.61E-01] S5.02E+02] 1.12E+01] 6.38E+01] 5.18E+01] 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 2.7SE+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] 2.32E-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 —> Caunnot 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 T.5SE+0S| . 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] Pro}. Pu-238] _Proj Pu-239]  Pruj. Pu-240] Proj. Pu-241] _ Pro}. U-234)
5.05E+04 3.35E+03 4.94E+05 2.16E+05 3.75E+04 2.96E+05 3.64E+00
TOTAL WIPP ACTIVITIES (Based on CCA Radionuclide Tabie)
Am-241 Cm-244 Pu-238 Pu-239 Pu-240 Pu-241 U-234
4.42E+05 3.15E+04 2.61E+06 7.85EH05 2.10E+05 2.31E+06 4.65E+02
CALCULATED SCALING FACTOR FOR EACH NUCLIDE
Am-241 Cm-244 Pu-238 Pu-239 Pu-240 Pu-241 U-234
4.01 8.61 3.75 1.97 3.76 4.17 106.94
.
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Table 4
VOLUME SCALING FACTOR (SF.)

IWII’P CAPACITY FOR CH-TRU WASTE

I 168500

[TOTAL STORED VOLUME FOR ALL WASTE STREAMS |

| 58533.25

TOTAL PROJ. VOLUME FOR ALL WASTE STREAMS WITH RAD DATA

| 1686515

VOLUME SCALING FACTOR (SF,)

6323

Note: ('168500 - 58533.25 ) / 16865.15 = 6.52
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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 8822

MAR i3 1956

DATE:

“f:,':;gg CAQ:NTP:RLB 96-0687

SUBJECT:  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 reiative concept in that essentially
everything is “‘aqueous-solubie” 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

PO Manager
Yoy National TRU Program

- Attachment

@ printed on recvcied paoer
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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

2
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Complexing Agents
Site Summaries

ORNL

ORNL has provided a list of organic compounds which contain some aqueous-solubie compounds
that are apparent compiexing agents. A copy of the list of ail compounds reported by ORNL to
the BIR team is attached for completeness (Table 1). The list in Table | 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. It is
anticipated that most of the TOC in the tanks is not associated with compiexing 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.

LANL

Los Alamos National Laboratory has provided estimat agents that are
anticipated to occur in their TRU solidified waste st 1§ 2 atetials used in
decontamination and spill clean-up operations (tha - ith<he debris wastes). The

quantities of these compounds are listed in Take 3

RFETS/INEL \
The information provided by F o sed Ao estimate the amount of complexing

1S-wWialso be
agents in the RFETS retrievab “‘ R ‘- D79y 4t Idaho National Engineering Laboratory
(INEL). Attached is a listing6T Shemical> from-R S that was provided to the BIR team as a
basis for potential complexing ag u?., i Waste scheduled for shipment to and disposal in
WIPP. This same list wa \_? allyputtegether as part of the documentation requested by the
State of Nevada to document'that lessithan 1% "complexing" agents occur in RFETS solidified
low-level "saltcrete” waste that waitd be shipped to NTS for disposal.

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 shouid include material expected to occur in the debris wastes (this will be
verified for the final version of this memo). The mass of complexing agents reported in Table 3
for RFETS results from multiplying the yearly estimates (in kilograms) by 20 years of producuon
at RFETS (1970-1989), which includes RFETS waste in storage at INEL.

ATTACHMEXT - | OF &
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Table 1. Organic chemicals used reguiarty in the TPP (7920) and TURF (7930) and
subsequently discharged to the ORNL LILW system

Chemical Approximate
Annual Usage

Acetic acid m*

Acetone i00L

Adogen-364-HP (~triluarylamine) 100L

Deodorized mineral spirits (Amsco) 1000 L
2,5-di-tert-butylhydroquinone (DBHQ) m
Diethyibenzene (DEB) % 800L

Diethylenetriaminepentaacetic acid (DPTA) m

Di (2-ethylhexyl) phosphoric acid (HD 200L
Di-isopropylbenzene (DIPB) 100L
Ethanol 100L
Ether

Ethylenediaminetetraacetic aci
2-ethyl-l-hexanol %

«-hydroxyisobutyric acid
Isopropanol
Methanol
n-dodecane
n-paraffin (NPH)

Oxalic acid

Thenoyitrifluoroacetone (TTA)
Tributylphosphate (TBP)
Trichloroethylene (TCE)

Xylene

EBB8EBEBRBEBEEA

*m = minimal usage: <10 kg/year or <L/year.
Bates, 1988



Table 2. ORNL Total Organic Carbon Estimates

TRU Tanks Tank No. | Volume (m3)] Mass (k TOC (mg/kp) | TOC (kg)
INACTIVE TANKS ¢+ { ! |
North Tank Farm W03 53 5670 5300 30.05

W04 18.2 24527 200 491
South Tank Farm w7 . 375 45715 1300 59.43
w02 11.4 14080 8400 11827
W-09 08 833 2900¢ 242
Ww-10 28 31650} 4900 155.09
1014 Hydrofracture Facility T-01 3 4845 18600 90.12
T02 4.6 REY: 28000 20518
T-03 17 | 9140 135.54
T-04 s z> 28.84
T-09 19 7 2261

Evaporator Facility 3281 209.504
6480 249.64

2.1 135

4120 370.05;

MVSTs 2940 21421
2330 295.70]

6220 51582

3138 303.18

2500 $7.63

3831 229.21

3831 227.34

4470 164.62

Total TOC 3690.69

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

Flats (including Stored st INEL) and LANL Waste
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IEFI5E

United States Government Department of Energy

—_ m e m 0 ra n d u m Carisbad Area Office

DATE:
REPLY TO
ATTN OF:

SUBJECT:

T0:

Carisbad, New Mexico 8822

March 29. 1996

NTP:DW:96-1111

Current Estimate of Complexing Agents in Transuranic Solidified Waste Forms Scheduied
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 [solation
Piiot Piant (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 foliowing
TRU waste sites: 'Rocky Flats Environmental Technology Site (RFETS), Los Alamos
Nationai Laboratory (LANL), Oak Ridge Nationai Laboratory (ORNL), Savannah River

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

The complexing agent inventories provided in this letter are in response to a Sandia
Nationai Laboratory (SNL) request for information from the U. S. Department of Energy
{DOE) Carlsbad Area Office (CAQ). A copy of the original request for this compiexing
agent information is contained in Appendix B of Revision 2 of the TWBIR (DOE/CAQ-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 (CAQ:NTP:RLB 96-0687) to
respond to SNL before the end of March. It should be specificaily noted that all waste
inventory volumes quoted are derived from Rev. 2 of the TWBIR.

Tabies 1 and 2 provide a summary of Total Organic Carbon (TOC) in the remote-handied
(RH)-TRU sludges from ORNL and a list of possible compiexing agents that may
contribute to the TOC in the siudges. Tabie 3 provides a summary of specific compiexing
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 projecied 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 and projected final waste forms. 100% of the Solidified Organic
final waste forms. and 100% of the Solidified Inorganic final waste forms contribute 1o the
complexing agent estimate.

@ orinted on recve-¢d DADE! F,!'( ‘, : ™
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Les E. Shephard -2- March 29. 1996

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

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

Bisping of my staff at (503} 234-7446.
%au«m

Manager
National TRU Program

Artachment

cc w/attachment:

R. Bisping, CAO

@G. Basabilvazo, CAQ
P. Drez, CTAC

L. Sanchez. SNL

M. Chu. SNL

M. Mariena, SNL

J. Harvill, CTAC
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SITE SUMMARY

BACKGROIIND

Information has been received from ail sites that were requested to provide data on potential
compiexing agents in their solidified waste forms: Rocky Flats Environmental Technology Site
(RFETS), Los Alamos National Laboratory (LANL), and Oak Ridge Nationai Laboratory
(ORNL). Several transuranic (TRU) waste sites which either generate no solidified waste
forms or small quantities have aiso responded. A copy of the Carisbad Area Office (CAQ)

memorandum requesting the compiexing 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 cemain structure (chelating comes from the Greek work "cheie”
for claw, as in a crab) and are considered a subset of compiexing agents. That is, the acetate
ion will "complex” with some metals and increase their sojubility but does not have the
structure that wouid 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 catons. EDTA
has two claw structures at either end of the molecule.

The originai scope of this task was to ask the TRU waste sites about "agueous-soiuble”
compiexing agents in their solidified waste forms. As this task was researched, the authors
reaiized that the term "aqueous-solubie” is only a relative term, since everything is aqueous-
sotuble at some concentration level. Therefore, every potental chemical compound that has
been reported from the TRU waste sites is included and the task of selecting agueous-soluble
compounds is left to the Sandia National Laboratory (SNL) personnel in charge of
Performance Assessment (PA) calculatons.

TRII WASTE SITE RESPONSFS
Oak Ridge National Laboratory (ORNL)

ORNL has provided a list of organic compounds that contain some agqueous-soluble compounds
that are apparent compilexing agents. A copy of the tist 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 { is from an ORNL report on low-ievel 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 quantfy these compounds in their
remote-handied (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 antcipated that most of the TOC in the tanks is not

f‘m;-nu-nm Page | of 3



associated with compiexing agents, but that has not been vernified at this ume. Asa

conservausm, SNL can assume that anv complexing agents listed in Table | could form the
buik of the TOC in the ORNL RH-TRU tanks.

Los Alamos Nationai Laboratory (LANL)

LANL has provided estimates of four complexing agents that are anticipated to occur in their
TRU soiidified waste soeams and as matenals used in decontamination and spiil clean-up
operations (that wouid occur with the debns wastes) (Attachment 2). The quantities of these
compounds are summarized in Tabie 3.

Rocky Flats Environmentai Technology Site (RFETS/INEL)

The information provided by RFETS has been used to estimate the amount of complexing
agents in the RFETS rewievable 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 compiexing agents in TRU waste scheduied for shipment to and
disposai 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 compiexing agents used on site at RFETS. Itis
conservative to assume that all of these compiexing 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 compiexing agents reported in
Tabie 3 for RFETS are arrived at by multiplving 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 (TOPQ), 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 tributyi phosphate
(TBP). TBP is reported under three different spellings with a total of 92.5 kg. This value is

C Agems - £ L%
Maven ]7, 1996

Page 2 of 3
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summarized in Table 3. The enure list of chemicals and the associated quantities (in kg)
reported by Hanford are inctuded in Attachment 5.

Lawrence Livermore National Laboratary (LLNL)

L.LNL submitted the letter inciuded as Attachment 6 which documents that no chelating agents
occur in the LINL TRU waste streams.

ESTIMATED VOILIMME OF TRII WASTE INCT I'DED IN COMPLEXING AGENT

MEMO

Column 2 of Table 4 contains a list of the total TRU waste destined for disposai in WIPP
(stored pius projected to 2022). Column 3 estimates the volume of waste from each major site
that has contributed to the esamate 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 compiexing 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, Apni 29, 1988, Oak Ridge Natonal Laboratory, Oak Ridge,
Tennessee.

U. S. Department of Energy, 1995. "Transuranic Waste Baseiine Inventory Report (Revision
2)." DOE/CAQ-95-1121, December 1995, Carisbad. New Mexico.

Agonar - £
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Table 1. Organic Chemicals Used Regularly in the TPP (7920) and
TUREF (7930) and Subsequently Discharged to the ORNL LLLW System —

Chemical

Approximate
Annuai Usage

Acenc acid m*
Acetone 100L
Adogen-364-HP (~triluarylamine) 100L
Carbon tetrachloride m
Deodorized mineral spirits (Amsco) 1000 L
2.5-di-tert-butyiitvdroquinone (DBHQ) m
Diethylbenzene (DEB) SO0 L
Diethyienetriaminepentaacetic acid (DPTA) m
Di (2-ethythexyi) phosphoric acid (HDEHP) 200 L
Di-isopropyibenzene (DIPB) 100 L
Ethanoi 100L
Ether ’ m
Ethylenediaminetetraacetic acid (EDTA) m
2-ethyi-i-hexanol m
a-hydroxyisoburyric acid m
Isopropanol m .
Methanoi m
n~dodecane m
n-paratfin (NPH) m
Oxalic acid m
Thenovitrifluoroacetone (TTA) m
Tributyiphosphate {TBP) m
Trchioroethyiene (TCE) m
Xyiene m

‘m = minimal usage: <10 kg/year or <liters/year.
Bates. 1988



Table 2. ORNL Total Organic Carbon Estimates

118.27

w09 0.8 833 2900 2.42

W-10 23 31650 4900 155.09

Old Hydrofracture Facility T-01 3 4845 18600 90.12
T02 4.6 7328 28000 205.18

T-03 7.7 14829 9140 135.54

Evaporator Facility
W.21 6480 .
w-22 43.5 60939 2.1 1.35
W-23 64.2 89818 4120 370.05
MVSTs W24 52 72861 2540 214.21
W25 90.7 126911 2330 295.70
W-26 59.2 82930 6220 515.82
W.27 69.1 96707 3135 303.18
w-238 16.5 23051 2500 57.63
W.29 46.4 54913 3531 229.21
W-30 46 64383 3531 227.34
W-31 26.3 36828 4470 164.62
Total TOC 3690.69

28.84
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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

i

(COMPOUND RF MAS?J!E‘“ :g\NL MASS Ig!ﬁ HANFORD MASS lslﬁ TOTAL MASS !ﬂl :
Ascorbic Acid 90 1 97
Acelic Acid 132 10 142
Sodinm Acelute 1110 JLL0
Citric Acid 2 1100.5 1190.5
Sodiwn Citrate 400 400
Oxalic Acid 90 13706 11796
IEDTA 23 23
8-Hydroxyquinoline 16 46
Triboily Phosphate 4 92.5 166.5
1,10 Phemanthroline 0.24 0.24
Dihexyl-n n-dicthylearbamoyl- 72 7
methylphosphonate

) § ctter from W.F. Weston to E.S. Goldberg, No. 89-RF-1055, duted September t, 1989 (Altachmen 3)

B Memorsndums from C.L. Foxx to P. Drez dated March §2, 1996 (Atlachment 2)
" Memorandum from .M. Coony and M.R. Kems to L.C. Sanchez through §. Lott, dated January 25, 1996 (Allachment 5)




.nnec Slates Government Denartment of Enercy

Ca A s
m e m 0 r an d U m Carispaa. ;Jr;s\:jﬁex:f: 882z

JATE:
2EPLY TO
i TH OF:

1UBJECT:

T

N T 1938

ZAQNTP:RLE 806048

Addiuonat Transurame ( TRU) Waste Dawa Kcaucst 1cr Sanaia Navonai Lasaratories’ Wasie 1solation
Pilot Plan ( WIPT) Performance Assessmient

Jisynoution

We have been imfarmed by represepiatives iram Sanaws Natiaisar Laboratones (SNL) workmg on WIPP
Oerformance Assessment (PA) Lhal thev reauire more informaton on certan 1 RU waste-reiated
POIQUMELETS 1N OTGLT 10 assess thar intiuence cn WIPP PA (ses susened copy of reievam pages iorm SNL
memol.

Data for most of these purameters have aircadv been recervea from (e sucs either throunh responses 1o
:he Baseiine inventory Repen (BIR), Revision 2, quesucmaur or by aissusstons with sne
representauves. However, since the request trom SNL for data an water sojublc organic liganss (1.c..
cheiating agents) was not rescived 1o ume {or inciusion m the BIR Rev. 2 data call, WIPP PA sull needs
data for this parameter. As per the SNL memo, the duta are needed by the end of February 1996. and
thererore it is being addressea through this request separately from the upcommg BIR Rev. 3 data cail.

As documentcd in the SNL m=mp, WIPP PA wouid like 10 have “best csumates™ that are resiistic and nou
averty canservauve. Canscgucauy, all silcs uiat have exisung oats on caclating agents present m e
\waste are reguesied to xubmit Uic best yvariable Liarmanen to the BIR technical staff by Februarv 26,
1996. “Thc detals on the nonxe of the miormation bamg reguesicd by WIPDP PA are be:i'xg provided i
Tabie 3 of the suschment

A reoresencauve fom SNL \WIPP PA wiii be svanabie a1 the upcomng BIR. Revisicn 3. Data Call
Mecung to be neld in Concord. Califtrma. un January {0, 1996, We anueipate that o brrer presentauon
wiil be made ot this mesung oy WIPP PA swil cxpiamning the imnoruance of the oats {ollowed ov any
questions from sie representauves. 1§ you have anv cuesuonviciantications regarding (s mauer, plcasc
be resgy W discuss these at ic upcoming mesting 10 Consord with the SNL WIPP PA represeatauve.

Thank vou fof your coBiinucd cooperaucn.
/ oy, W
Russ Bisping
Waste Cernficauon Manager
Atucament e
[
\ ‘t v
S

@ AraAtimg cam ras ol w0 WO
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Table 4. Calculation of Amount of Waste Covered

Accounted For in
Major Sites Totai TRU Compiexing Agent Estimate) Solidif. Org | Solidif. Inorg.
fmH fm") (m’) m>)
CH-TRUY
RL ™  45515.43 45515.43 0 23.39
INEL®|  28606.74 25657.4 789.67 3349.6
LLNL® 941.13 941.13 0 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

™ Table 4-3 1o 4-23, Rev. 2 TWBIR
|® \og REETS Waste Subtracted

@ | erter from K. Hainebach to J. Teak dated March 7, 1996 (Attachment 6)

A“’ “emorandum from C.L. Foxx w P. Drez dated March 12, 1996 (Attachment 2)
9 NTS waste is derived from LLNL oaly, see {4)

A“‘ ORNL was only asked 10 estimate complexing ageats in solidified

RH-TRU waste per DOE memorandum dated January 5, 1996 (Attachment 1)

™ { etter from W.F. Weston to E.S. Goldberg, Letter No. 89-RF-3055,

1}
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
Totai Major Sitesi  25058.84 23362.79 3.56 1308.6
Total RH-TRU|  26930.88 26930.88 3.56 1308.6
PERCENTAGE “” { 86.75% 100.00% 100.00%

dated September 1, 1989 (Attachmeat 3)
® | arter from J. D' Amelio to J. Teak. SWE-SWE-96-0106. dated February 28. 1996 (Attachment 4)

® \femorandum from F.M. Coony and M.R. Kerns 1o L.C. Sanchez through S. Lout.
dated Japuary 25, 1996 (Attacament 5)

% volume perceatage of total TRU waste. Solidified Organics. and Solidified Inorganics
accounted for in compiexing agent memorandum.
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TR AD - 121

Alsc wanted at this ume is 3ddinonat nrormauon {or several wane mueny
-naractenisuct. Althougn these CIIfactensucs nave not been wdengfied 13 wase
=aeniai paramneters to oe used for WIPP PA. they are necasd for non-PA scoting
caicuiations to assess wewr inflnence on PA. Since tese items are not currently FA
SArAmMEters. INventory eSumaes of these charactensncs as "additional informanon”
i the TWBIR or suppued outsiae of the TWEIR via wnmen corresponaence.
Below vou will find an itenuzag Lst of thesa spectal requast lems.

1

Noa-radioacttve Matarsis ,
Additional informancs 11 cesned on the Give wasia Tatenal CHATMCENIUCS (108
Tibia 23 1) vimiSied wamas ) nimams (NO7), 3) sulfsws (S07), 4) phos
phorax. and 5) cement. Of these wasie paramerers. the {ast four are neenes for
the gas geaewrsoss moueiing. The woatm ana the suifgiss are invoiven 1a te
daniorificsnon and suifay reduchon procssass which breaskuo the cstiulomcx,
whils the phospharus is 3 nutrient for bioderay of celivlovies. The erumam of
the muss quastdes of coment in the wasts inventary should include both the
cevoane that is conmined in the wame a3 cement itseif (doe 1o D&D acovities,
e} and the cement found in various gludges. Coment consumes €04 dos
lts capmem of C3(OH),. The esumates for this Non-radicactve waste comn.
Quear sand only be "best eminstes” at iz present tme o that non-PA scoong
caicnistioss caa be made © deterrmine their imporunce on oversil repoanory
pertormance. (Do not gEBeTie UDpEr-bound CINMAE Mal AT OVEITY CORServa-
dve.)

Rasidom

“Bast examazes” are fesder fof revidues. ia additon t© those airesdy idennfied
& the Rocky Flam Plax (RFF). that have e posmbility of being changes
from a reaouree cxreyery 0 & TRU waste category.

Oryznic Ligands (Chdatng Agsnm)

"Best campawes’. from corentdy avaiiadle informaton, ars neadad for majer
wawer-poiubie orgamic liganas which are under conxideration {or the sctimids
coagcs cerm (sem Tabis 33 If it is not possible w obmin dam from mayr
wans geasrinng Hitet thes suBply guidancs en how a firn-oraer essman way
be made (from exisung information such as procmss knowiedge ex.) 30
100-FA scopmg caiculanons can be performed to ideatify if the pressmes of
thess liganas woald have any siguficam impacs. (Do not genernte esqmaias
that arc overiy cousmrvauve.) Reguened data ts for finsl form “mocss-level”
quantites used in producuon oniy for e key sitn. If informanen ea the
- " values goes net exixt X U2 keY shel then “labormory<cais’
vajues shoaid be usest in Lz reovestad arsessment of the inventary, Showid it
be determuned that more cewllied informanon on organxc ligands wail ba
neeged. you will be miven 1 tpemfic wnnen reeuen ar & fooore tme. TRIS
effort should be performes 1n carzilel with the TWBIR. Technicnd data shexid

be suppiied in memonnoum form oy tie end of February 1996 wan suzparn-
Ing documentagon Oy e end of Marcn 1996,

y B4-11
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‘ Tabie 3. Jusufiation of Speciai Request For Info i
i On Qrgamic Compiexing Ageats. (a) I

i Ligand (b) Discaston (<) )
1M
]
) Towd meummuiafmum‘nmun"bmm of tha i
Compiexans Wil amount of wawer soiubie compiexing agens (liganas) in m:u

TRU wass mamrrx.

2) Coue mm:nnnnamdinmdum(chhlﬁdlmyumﬂ
largest usan ligend az TRU wasts geseranng suss. Hemer. invenwyy
QUASUTIES AMa VerY IMOWERAL

3 Lacomn This is an imtoreant ligand thet is produces by baciens as pan of ia
mmhn.%unq“haua"hum of the |

This is aa imporant ligand that i3 produced by bacweria as part of its
own mecadolittn, What is requested here 1= 3 "best estmats” of tha §

quascry of axaiste thit actally exi in the TRU weme magn (nox «
just ap ioiusl amount suppiied ax part of 2 waste sgeam), However, |

lfmnmmmummmymmm
2 inigai anoont

- __—__g_g__‘_m =

9 EDTA T!ﬁliitﬂ(dh_vluﬂﬁm&d)isdmofm:m:
tance due 10 its COTUDOR USE A3 & cleaning sOivent ]
!

e e e R

(=) an«mugnﬁmdummﬂm&mPAmgml

for assessment of therr imporace. Tha presencs of thess campiexing agonts are importase i
for the actinids sourcs tErm. with rESDeE: 10 increasRg e salubility of rationuciides.
{b) These items are ranked in the order of their impormnce in the sctinids sowvte erm.

(c) mmmmhhhmMTRUmmmmh:num
Mﬂdﬂymmhmmmhﬂm;wmmdm

In cases where no informanon i availabie. supply guidancs on esimanng first-omer
quanntiss.

.Lﬁ—

LCS:6741:1c3/(95-2082)

Copy w: o
PE Drez (Drez Environmesmi Assocates] LU
D. Breexe (Science Appiicanons intermanensi Cormorten)

S. Chakramorn [Science Appiicasons inemauonu Corporanoni

MS-1320. CF. Novax {Dept 61191

MS-132%. H. Jaw (Dept. 6741}
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Tom Baiikend, BCL. CH
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Frank Schmaitz. OH
Briee Ledrun, LAAQ
Rov Keamns, OAK
Ruay Gucres. RL
Dale Ormand, SR
Jerry Wells, ID
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Los Alamos

NATIONAL LABORATORY

memorandum

Wasre Monsgerment anw
£nwoamantal Compeence FromMS.
N/ MS ESON

Phane/FAX.

r-#s Paul Drez. Drez Environ Aggoc.

7-2328/ 7-9201
NMT-7-WM/EC.96-035
Syt wgarch 12, 1996

Dator

SUBJECT: CHELATING AGENTS IN LANL WASTE

1 am certain that | have not captured all cheiating agents, but I belteve that I have
idennified and quantified roughly the important materials. The chelators are found in three
wiste streams: 1) Cemented evaporator bottoms from TA-55

2) Cemented sludge from the TA-5S0 Pretrestment Plant and

dewatered siudge from the TA-S0 Liquid Waste Treatment
Phant

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

It should be noted that waste generation data and analyses exist over the time frame of
1980 through 1995 or shorter intervais to support the estimated vaiues. In some cases,
quantitative data is aimost nonexistent and the results are qualitstive at best.  Like Rocky
Flats, piutonjum processing at LANL attempts o avoid chelating agenis which caa
interfere with recovery operations. From your fist of compounds of interest, | am unaware
of any significant usage of Jactate or EDTA, so they have been eliminated from detaiied
consideration. I have added ascorbate which has been used as a reducing agent in HCl
soiutons, but not m nitric aad which attacks and decamposes sscorbate. One of the
above streams is not an immobilized stream, but | believe that it is an important
contributor of a soluble chelating agent in the form of citrate. If this information s
€XIranecus to your purposes, just ignore it.

Cemented evaporator bottoms from TA-SS. The evaporator bottoms are derived from
nitric acid solutions some of which (27°) contain oxalate resuiting from the precipitation
of plutonium 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 mumbers are based on anaivticsi results. In addition the drums contain
on the average, 3 2 liters of analytical solution residues. Those solutions contribute 2
ncgligibie additional quantity of oxasiate and small quamities of ascorbate, citrate and
acetaite. We have semi-quanutative vajues from the snaiyticai organizauon for those
chelators, based on the quantities used in the analytical processes that give rise to the
residues. We know that 28 liters of soiution went into 2 drum of cemented waste on the
averawe from 1980 through june of 1938, Since that ume, the average has been 43 liters
of soiution. In addition we have information regarding the number of drums generated
from May, 1987 through Apnl, 1695, The drum numbers and alternate cemented {orms
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Paul Drez 2

- March 12, 1996
NMT-T-WMW/EC-96.035
{or the remaining yeary are esumated. The totals based on those data and estimates are
shown here.  oxalate 1600kg  Yo.0v /02.0Y a /3L
ascorbate Tkg 7€YY /15.1¥ - 704 ~ 7
curate 0.5 ke /73.!‘!/!‘”.}'/ = 0.5 x 6.5
acetate 10ke so.05/5%05 X 10

Cemented sludge from the TA-50 Pretreatment Plant and dewatered siudge from
the TA-50 Liquid Waste Treaiment Plsnt. Based on experience at the liquid waste
trestment piant with upsets in the treatment process due to the presence of chelators in the
waste stream, it has been assumed Lhat TA-33 is the only significant source of chelating
agents in the siudge generated at that facility. Three waste lines carry liquids from TA-55
to TA-50. The industrial waste line is thought to be reasonsbly free of chelating agents.
The evaporator dismiflate in the process acid waste line 13 unlikely to contain significart
quantities of chelatars because the distiliation process creates 2 aharp reduction in the
conterz of nonvolatile sciution species.

The process caustic waste line solution 1s dominated by oxainte filttates in hydrochloric
acid that have been subjected 1o caustic rextmen and filtration. Under the conditions of
that treatment the oxaisie and ascorbate (used historicaily) are soiubie and follow the
sohion 1o TA-50 for a ferrofioculation treatmemt.  The sohution is used 10 neutralize the
niic acd disnilate. Becanse there is an excess of nitric acid, the neutralization is
compieted with the addiion of stock sodium hydroxide. I have aasumed that the short
term exceas of nilric acid decomposes the ascorbate lesving only the oxaiate. I have
estimated the oxalate concentration in the hydzoxide Gitrate a1 0.075 moles/liter. If this
mumber drives the calcuiation then we should sampie the solution in the caustic holding
tank at TA-50 and get a represemative value.

Volumes of caustic soiution generated by TA-55 were avaiiable for the years 1983 and
1986 through 1992. Volumes for ail other years were estimated. I am assuming that the
oxalate will appear in the siudges due 1o the jow solubility of calcium oxaiate and becaunse
the flocuiations have reiavively high concentrationa of caictum.. In addition magnesium and
aluminum oxalates are insoluble in 2 cgustic environment. The oxalate precipitates will be
found in the comented studge, whenever genernted, and in the dewatered shudge from the
carty and middle 80's. These oxaistes will also be found in the cement-filled comrugated
metal pipe (CMP) waste stteam genersted at DP site when piutoniurs operations were
located there. The total of oxaiste in those waste streams is 11,300kg. = /2078

Comburtible waste {from TA-5S. The combustible waste stream contyins rags that were
used in decantaminanon and spill ciean-up operations. 1n spiil clean-up the rags from the
first pass are nearty siways TRU wante as measured on our MEGAS asaay instrument.
The rags are dammened with 2 solution {abeled “versene” Versene is a name for EDTA.
In the very early days of the laboratory versene soiution may have contained EDTA, but it
had besn changed to sodium citrate solution by the time [ amnved in 1969. Drums of
combustible waste do not usuaily comain only decontammasnon rags and often cantain no
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NMT-7-WM/EC-56.G15

Lrd

March 12, 1996

such rags. However our wastc management personnel apparently used & unique identifier
over about a four year period (1987 to 1991) for the decoatamenation rags. Each item
aiso had a net disposai weight assoqated wath it. Thus | was able to get s handie on the
weight of decan rags generated in that tune frame. The rags were discarded not dripping
but distinctty damp. | dampened some cheesecioth, weighing before and zfter, to estimare
the weigitt of sohnion comamed tn the ags. Knowing the weigitt of solution and the
concentration of the citrate, [ waa able to csiculste ¢ weight of citrate in the discarded
rags. (n May, 1991 the usage of citrate for decostansmanion was restricted to certsin
matrices. §'was able 10 iocate records for versene soiution preparation from 1989 into
carly 199] and then again for the past yesr 30 I could understand usage before and afier
1991. From that | have esumated the usage for the remaining years. 'With that
information, [ have estimated that the citrate contained in the combustible waste sresm
from 1971 to 2033 will be 1100 kg.

Cy: Andy Montoya, NMT-7, MS E501
NMT-7 File
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A1 lACHMENTLD O

~RRES. CONTROL
ITGONG LTR. NO.

— Rocky Flats Plam R
- Aarqioace Qoecsuont
Rockwad Internacsona Carooraton :
— g1y 2 Q. Box ehd LT
: =3 Golaen, Caloraos 20402-0464

et O, <302 966-7000
BLh Cantactor to U.S. Cagarniment of Energy
ADT Al
TZERA
T RAC.
A ENM.
IS, JE. - - €
7 S— SE? o1 ‘T 89-RF-3088
éas.c.w 1
XER. b -
eI, WM. )
Zuwe X Edward S. Goldberg
—_— Acting Area Manager, RF0
. Attn: Mark Van Der Puy
SZmge—— "  APPLICATION TO SHIP SALTCRETE
NNAL G !
— . Attached is 2 copy of the re-formatted Application to Ship Waste
“‘:";J— — for saltcrete, This application addresses all the comments from
e  the Nevada Operations Office document attached to your letter

danse 8 : 1245-RF-89.
Tou m

’é‘z—ﬁz— ‘lease refer any questions regarding the attached appiication ts
“SeEE XX gL, D'Amico at (303) 966-3362 or P.M. Arnold at FTS 320-2086.

Tee CoNTROL T X Z«/‘/sz.j,:‘:é—

W.F. Weston, Director
Plutonium Operations

; Orig. and 3 cc - E.S. Goldberg
ot Ene.
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Tapie 8 (continueq)

Reference Cocumentz/Results Outlining Compiiance

Gases

Stabilization

Etioicgic Agents

Chelating Agents

Not Applicabie

W0-5004

Not Appticable

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

Ascorbic Acid:
4.5 kg
Acetic Acid:

6.6 kg
Sodium Acetate:

§8.5 kg
Citric Acid:
4.5 kg
Sodium Citrate:
20.0 kg
Oxalic Acid:
4.5 kg
EDTA: 1.13 ka

9 the Generai Waste Form Criteria

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

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

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

Saltcrete does nat contain
pathogens, infectious
wastes or other etiologic
agents.

Between 5/15/87 and
§/7/88, 917 triwall boxes
of saltcrete were
produced. The estimated
saltcrete generation for
any given year is between
1200 to 1600 triwalls.

The average net weight of
cene triwall box of
saltcrete is approximately
1600 pounds. Total weight
of saitcrete produced
between 5/15/87 and 5/7/88
is 917 boxes * 1600 pounds
¢ 1 kg/2.2 pounds =
6.67*10° kg. As a worst
case, if it is assumed
that all 106.36 kg of
complexing agents are

APPLICATICON TO SHIP WASTE

SALTCRET: -

B4-18
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Tagle 2 (continueq)
Reference Document:z Resuits Outlining Compliance
10 the General w«aste Form Critertd

3-Hyarcxygquingcline: disposed of with the
2.3 kg saltcrete, then,
Tributyi Phosonate: 106.36/6.67*10°=1.59*10™"
3.7 kg is the weight fraction of
1,10 Phenanthroiine: the compiexing agents with
0.012 kg respect to the saltcrete.
dihexyi-n,n- Therefore, Rocky Fiats’

diethyicarpamayi

total yearly usage of
methyiphospnonate:

compiexing agents amounts

3.6 kg to only 0.0159 weight
percent of the total
Total: 106.36 kg saltcrete praduction

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

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

gulk LLW : Nat Appiicabie Saltcrete is not a buik

LLW.

4. Additional Mixed Waste Form Criteria

Table 9 references the documents (procedures, specifications,
etc.) or test/anaiysis results that specify compliance to the

Additional Mixed Waste Form Criteria outlined in Section 2.2.2
of MV0-325.

)

L Table ¢
\\i‘;// Reference Documents/Resuits Qutiining Compiiance
o to the Additional Mixed Waste Form Criteriz

Compiiance
Criterion Documents or Results
Treated Waste Not Appliicanie

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

APPLICATION TQ SHIP WASTE

Page 21
SALTCRETE - August 1989
B4-19



AT'TACHMENT 4

Westinghouse

PN ogelb
Savannan River Company uxen SC 75802

Fepruary 23. 1996

SWE.SWE-86-0106
FAWSWELOX/ARNR
Response Reguired: N/A

Key Words: TRU Wasee
Record Retenuon: Permanent

Jim Teak

Advanced Sciences. lacorporated

6739 Academy Road. N. E.
Albuguergue, New Mexico 87106-3343

Dear Mr. Teak:

R WBIR M NG M R I

The Savannah River Site (SRS) has reviewed its waste pracuces (0 determune whether chelating
agents are present in remevably stored TRU waste. SRS aiso has reviewed these pracuces to
deterune whether concrete has been used to solidify/stabilize TRU waste. Thes= reviews
reveaied that SRS TRU waste steams do not currently contan chelating agenis/complexants
nor has SRS used congrate to solidify/stabilize TRU waste. ’

The Separatons processes and the analytical/research laboratories at SRS have used chetaring
agents in the separauon Of plutorium Ifom irradiated uramum and other matenais. For
example. Ti-buryl phosphate (TBP) is the compiexing agent used in SRS's PUREX process
and many other 1aboratory processes. Also. agents such as tn-octyl phosphine oxide t TOPO)
and ri-iso octytamine (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 sotvents are recycled unul depteted and then discarded 10 SRS's solvent waste tanks in
the Waste Disposai Facility. This means that SRS orgamc liquq streams have not entered the
producuon lines (e.g., HB and FB-LmP_s) where most of SRS TRU waste is generated.
Furtner, a smali amount of liquid TBP containing TRU nuclides is generated by SRS
laboratories. This laboratory waste 1s discarded to tiquid waste swreams, which are evenmally
disposed in SRS's High Levet Waste Tanks. So. none of these liquid streams that contain
compiexants have eatered SRS solid TRU waste swreams.

SRS has not used concrete to solidify/stabilize TRU waste. The processes that generate
sturries. wiuch require stabitizauon. do not comtain TRU radionuciides (e.g.. plaung of
depieted uransumy. For other processes that generale sturries. the waste 15 disposed in SRS's
Hign Lzvel Waste Tanks. Even the Low Levei Waste (LLW) siudge generated by SRS's
£riyent Treatment Faciiity (ETE) is Aisposedan the High Lave! Waste Tunks and 1s evenmally

a5
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‘ed to SRS's Saltstone Faciuty or the Datense Waste Processine Facility « DWPFY. Finajly, SRS

:0cs not cxpect to gcenerate TRU waste contumne liclating agents nor anucipate using
congreic to sohdifv/stabiitze [RU waste n the near-luture.

Please aireet your quesuons (o L. WViiliams (303) 237.6750

Sincerety.

Josepn A. D'Ametio
TRU Engineerning Manager

JAD:Iw

ce: A. Gibbs, 724-21E
W. T. Goldston. 705-3C
F. H. Gunneis, 705-3C
S. J. Mackmulil. 703-A
S. . Mentrup. 724-2 LE
D, Ormond. 703-A
L. Williams. 705-3C
Records Management, 705-3C
SWE Files. 705-3C
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ATTACHMENT 5

Ta: L. C. Sanchaz. SNL January 45, 1098

Thru: Shetia Lott, TTAC

»nc.
From: F M. Coony and M. R. Kemy, Hantorg Sla

RE: Additianal TRU Waeste Data Request for Sanaus Nationa) Lakaratones’ Waste isatation Pitot
Plan Performenca ASSessment

Reterencas: 1) Memorandum, Russ gisping, COE/CAC to Qlstritnstion, same subject, datea
Junuary , 1996.

2) Trip Report, F. M. Coony to K. L Hisdek, January 15, 1998

The Refarence 1 mema requests sdditional data on weste soiuble organc ligenas (L.e. cheisting
3Qents) from the generating 31tes by Febnuary 28, 1998.

Hanforg's apgproach for responging 10 the addtions dsts request is presemed in the Refsrence 2
trip report. The first flem of this sDomach is to provide ENL. Uwougn CTAC, & iist of an

haxardous constitusnts, and thewr quantities, that have boen reported in sotid TRU wasts st
Hantorg stnes 1987, the eate of e By-Product Rule.

The list of hazardoux constituents and thelr quantities, from Hamdord's record contsiner tracking
systam, are gresented in Tabis 2. The chamical namaes have dbeen truncated to 30 cherecters.
Hanford can provide compliets nemes & nasded. In some cases, the eanstituent is listed mare
than once because the constituent is spalied differently in the container tracking system. A
quanity of 0.00 kg means typicaty that the consiituent kas been identified solely bscause it Is &
listed fazardous wasw under RCRA. (0 hase cases, the quantlty i3 either xhEent of rranimel.

Fleass svaiuats the st of constituams. and indicats, In the SDace pOVviaed tor sach conmituent,
it the comstituent tS 2 soluble orgene igand. The suggested noMmenciature (s the follawing:

o« NA (meaning nat seiutie organic fegena)
« L (meaning factets)
« OX (mesnmg axalats)

EDTA {meemng sihytenadiamtinetetrascadid acids
Please indicals any cther reievan informmion by fooinoies.

To mest the requssisd dus date, please provide 8 respense to me Ty 13x) no latar than
Fetruary 5, 1900. Please copy CTAC on the responss.

If you have sny questiona, pisass comact Mike Coany at 508-378-9774 or Mark Kama at 508-
372-2383,
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o117 RICHLOROE T | oo0l
2-BUTOXYETHANOL I 0.02
ACETONE | 0.004
ACID . | 0.14]
ALLMINUM NITRATE | 0.10§
ALUMINUM NITRATE MONGHYDRATE | 3.80]
AMERCOAT 234 | 0.08|
[AMMONIUM CHLORIDE 0.01
ARSENIC 0.02)
|ASBESTCS 27.601
BARIUM 1.88]
BERYLLIUM 07
BISZ-ETHYLHEXYL)PHTHALATE 082
BIBPHENGL A REBIN. 0.54
[BUTYL ALCOHOL .41
[BUTYL GLYCIOYL ETHER 0.11
CADMIUM 09.17
| CADMIUM HYOROXIGE | 010
CALCIUM 0.83
CHLOROFLUOROPHOSPHATE
CALCIUM HYDROXICE 0.08
'CARBON TETRACHLGRIOE 3708
CARBONTETRAGHLORIOE 95.90
|CHLORGFORM 0.00]
CHROMIUM b 14.52)
COPPER [ 0.00f
'COPPER SULFATE | 038
CRESYLIC ACIO 3.001
| CUPROUS CYANIDE 021
%Y'msamous 021
[CYCLOHEXANE 0.00]
DIR-ETHYLHEXYL)PHTHALATE c.08
{DROCTYL PHTHALATE 0.60
DIOCTYL PHTHALATE 0.20}
|DICCTYL PHTHALATE (OOF) 8.47
[ETHANOL I oze
|FERRIC NITRATE 438
[FORMIC ACID 0.27]
'HEXONE i 0.10
HYDRAULIC FLUID I 12320
AYDRCCHLCORIC ACID | C.071
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mass

(xe)
KEROSINE a.00
LEAD 29155y
LEAD ACID i 047
[LEAD CHROMATE | 2897
LEAD CHROMATE CXICE i 1.54}
[LEAD CHROMATE.CHLORIN.PARAFFIN | 1.33{
LEAD CHROMATES | 0.08
LEAD SHIELCING $.507.50
LIGHT AROMATIC NAPHTHA 0.301
MERCURY 1.51)
MERCURY METAL c.00
METHYL ETHYL KETCNE 0.004
METHYL. ISOBUTYL KETONE 0.00
METHYLENE CHLORIOE " 8.03
NICKEL HYDROXIDE %.10
NITRIC ACID 121
ClL. .00
pcB 130.13
PHOSPHORIC ACID 0.33
PHTHALIC ACID BENZYL BUTYL EST 0.00|
PHTHALIC ACID BISG-ETHYLHEXYL 0.00(
PHTHALIC ACID, BIS(Z-ETHYLHEXY 0.05
POTASSIUM CYANICE 021
POTASSIUM FLUORIDE 0.00
POTABSIUM HYDNOXIOE 5.30
RESIOUAL TANK FARM CORE SAMPLE 0.80
SELENIUM 1.101
GILVER 0.001
[GOCIUM .13
GODIUM CYANIOE 021
S0CIUM FLUGCRIDE 1.08
SODIUM HYDROXIDE 24.87
SODIUM NITRATE 173.00
SODIUM SULFATE 192
[STRIPCGAT 34.00
|SULFAMIC ACID 0.04
SULFURIC ACID 1.53
THENOYL. TRIFLUOROACETGONE | e.00]
TRIBUTYL PHOSPHATE T 49.30
TRIBUTYL PHOSPHATE EREY]
TRIBUTYLPHOSFPHATE i 0.071
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TRICHLOCROETHEN 3.28)
TRISQOCTYLAMINE 309!
TRIMETHYLBEMZENE © 0
TRIOCTYLPHOSFHINE OXIOE 2.001
VANADRIUM PENTOQYICE AQUEQUS 9.2%
SOL

XYLENE 4231
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Al lACHMENT b

. Lawrence Livermore National Laboratory

WASTE CERTIFICATION PROGRAM
WCTP96-033

March 7, 1996

Jim Teak

Advanced Sciences Incorporated
6739 Academy Road NE
Albuquerque, NM 87109

Dear Jim,

This is in response to the CAQO request concerning the presence of organic
ligands (chelating agents) in TRU waste. | have consulted with Joe Magana, a

chemust working in LLNL's Plutonium Facility. He tells me that there are no
chelating agents in LLNL's TRU waste.

Sincerely yours,

A leedd

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

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

-memorandum carisba isoagd Area Office

DATE:
REPLY TO
ATTN OF:

SUBJECT:

TO:

June 26, 1996
CAO:NTP:DW 96-1528

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

Dr. Les E. Shephard, Director, Nuciear 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 Engineenng 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
10 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 destroved by the treatment. A
methodology is presented for estimating the amount of complexing agents that will be
destroved by the proposed thermai treatment at INEL. Using Ethyiene Diamine Tetraaccetic
Acid (EDTA) as an exampie. 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. Al 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 transmital:

o 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.. thermai) that would destroy potential

@ Prmed on recycid DROe!
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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
comptexing 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 thermalty

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 lnorganic Sludges> Debris Wastes
Based on the above reiative occurrence for compiexing 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 vears (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
LA i\) TWBIR.
L RFETS stopped shipments of waste to INEL initially in October 1983, then

shipped additional quantities of waste from March to August 1989.

BS-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 accumuiation at RFETS.

® Therefore, it is assumed that 18 months (1.5 vears) of production waste still
exists at RFETS in storage and 18.5 years of post 1970 production waste is in
storage at INEL.

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

L]

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 (inciuding 0.33 m’ for
macroencapsulation)

Therefore, 80.58% will be vitrified

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

1.15 kg/year x 18.5 years = 21.3 kg EDTA at INEL in storage

1.15 kg/year x 18.5 years generation in storage at INEL x 80.58% vitrification
of waste = 17.1 kg of EDTA deswroyed by virrification

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

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)
=39kg

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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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 ail 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 is a
nonconservative estimate because INEL is planning to vitrify almost ail their debris waste.
particularly the organic debris waste. which may contain some EDTA from wipeup of spills.
but is expected to be the feast contributor to the overall compiexing agents in the waste.

All other complexing agents from RFETS shoulid be reduced by the same percentages for
those vajues reported in Tabie 3 of the original complexing agent letter.

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

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

Don Watkins
Manager
National TRU Program

Attachment

¢c w/atachment:

R. Bisping, CAO

S. Chakraborti, CTAC

- J. Harvill, CTAC

P. Drez, DEA ~

R. Anderson, SNL STON

L. Sanchez, SNL ;k\)

M. Chu, SNL o

M. Marietta, SNL
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TABLE AD-1

DETAILS OF EDTA CALCULATIONS

(BASIS: ROCKY FLLATS WASTE AT INEL WITH IDCs 004 AND 113)
UNPROCESSED WASTE VOLUMES (m)
FFCA_ID} WS ID CC ] Total Volf CH Vol | RH Vol § CH_Direct Ship RH_Direct Ship Vitrified ] Amalg | Macro
IN-W157 |ID-RFO-004T 4 2268 | 2268 0.0 54.3 0.0 172.3 00 02
IN-W195 [JID-RFO-113 113 2.5 25 0.0 0.0 00 25 00 00
IN-w221 [ID-RFO-113T 113 14.4 14.4 0.0 12.9 0.0 15 0.0 0.0
IN-w229 [iD-RFO-004 4 103.9 103.9 0.0 0.0 0.0 103.8 0.0 01
3.7 M7 0.0 67.2 0.0 280.1 0.0 0.3
TOTAL EDTA IN RF WASTE AT INEL —> 21.3 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 —> 59 kg
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TABLE AD-2

A EEA
L DETAILS OF REVISED EDTA CALCULATIONS
N (BASIS: ALL ROCKY FLATS SLUDGES AT INEL.)
UNPROCESSED WASTE VOLUMES (m’)

FFcan | ws_ID cc Total Vol CHVel | RH Vel Cil_Direct Shi RH_Direct Ship Vitrifled Amalg Macro
IN-W216 1D-RFO-001T 1 25318 25318 0.0 7753 0.0 17416 00 149
IN-W190 ID-RFO-001 ! 389 389 00 0.0 00 386 00 03
IN-W22t ID-RFO-113T 1 144 14.4 0.0 129 00 1.5 00 00

JiN-wios IBRFO-113 113 15 ] 00 0.0 0.0 25 00 00
IN-W228 ID-RFO-002T 2 1296 8 1296.8 0.0 153 00 12609 124 22
IN-W191 10-RFO-002 2 3424 424 0.0 0.0 00 3369 13 71
IN-W157 ID-RFO-004T 4 2368 2268 00 343 00 1723 00 01
IN-W229 1D-RFO-004 4 103.9 103.9 00 0.0 00 1038 0o a1
IN-W218 {D-RFO-007T 7 4613 4615 00 4635 00 00 00 00
IN-W192 ID-RFO-007 7 4643 4643 00 ] 00 4643 00 00
IN-X001 iD-RFO-095N 93 49 49 00 0.0 00 49 o0 0.0
IN-W375 ID-RFO-993TN 995 193 193 00 0.0 00 193 0.0 00
IN-X002 iD-RFO-995N 995 688 68.8 00 00 00 688 00 00

TOTALS 5596.4 5596.4 0.0 1319.3 0.0 4235.5 15.7 25.9
TOTAL EDTA IN RF WASTE AT INEL —> 21.3 kg
(1.15 kg/yr for 18.5 years)
PERCENT VITRIFIED --—vee> 75.7%
AMOUNT VITRIFIED (75.68% of 21.3 kg)--> 16.1 hg
AMOUNT IN UNTREATED INEL WASTE-—> 52 kg
TOTAL EDTA IN RF WASTE AT RF ---—-> 1.7 kg
(1.15 kgfyr for 1.5 years)
NEW EDTA ESTIMATE ---—--> 6.9 kg
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TABLE AD-3

)

TN
{0
Lo DETAILS OF EDTA CALCULATIONS
g (BASIS. ALL ROCKY FLATS WASTE AT INEL)
UNPROCESSED WASTE VOLUMES (m3)
FFCA_1b WS_1D CC ] Total Vol CH Vol RH Vol | CH_Direct Ship [ RH_Direct Ship { Vitrified Amalg 1 Macro
HN-Win7 1R-BEQ-080 f] 1361 12 nn 10 a4 1358 1.0 10
IN-W308 IR-REQ-MNT {] 413197 41397 00 0.0 04 — 41107 K1) 291
iN-W214 ID-REQ-001T 1 25318 25118 49 7753 nn 12414 aq 149
- - l 1 __389 589 00 1K1 04 S86 (X1} 03
IN-W1672 IN-REQ-1 12T 112 164 1 164.1 [iX1] 120.2 [1X1] 419 [1K1] [(X1]
IN-W168 HD-BFQ-112 112 51 il [1X)] 040 /X)) 51 1R 040
iN-W221 IN-RECE-11I3T 113 144 144 040 129 [1X)] 1.5 [1X1] 00
IN-W125 IN-BEO-113 113 2.5 23 10 K1) [IX1] 235 1K) Q4
IN-W 166 IR-REQ-114T 114 ¥ilk.] Bk g 562 [N} 146 0a 1K)
iN-Wias ID-RFQ-114 134 4.4 40 0.0 1)} X)) 4.4} {1 1 Xi]
IN-W170 (D-REQ-115TN § 115 612 612 10 0.7 LK1 20 5 1K) 04
(N-X(06 -BEQ-11SN 1 115 11 11 1.0 1X1] 1R] il [1X1] 014
IN-W186 iD-REQ-LIGT 118 2696 6 2696.6 (X1 16 {iLd 2096 0 14 1K1
IN-WI183 1D-REC)-116 16 3211 375t 0 0.0 040 3711 (i X)) ni
IN-Wi) ID-REQ-112T 112 1520.2 152402 0q [ER: iK1 ] 14932 0 122
IN-W299 ID-RFQ-117 142 1418 1415 0o (.4 0q 146 4 1) 12
IN-W240 IDBEQ-1I8T 1 1188 1746 1744 [1X)] 18 a.a 1631 09 15
IN- - - 64 fi4d nn 1 X)) NI 62 (L 1.1
IN-W2(a 1R-REQ-119T 119 18313 3813 00 363 00 14740 [IKL] 04
IN-W232 ND-REQ-1192 119 692 (2.2 1K1} 210 [1X)] £92 a0 131}
IN-W230 ND-REQ-]122T 122 i82 182 00 100 [1X1] 83 [1Xi] 040
iN-W231 ID-REQ-122 122 123 123 1 Xi] {10 040 12.3 04 na
IN-W23D 1ID-REC}-123T 123 638 ) 618 [¢X1] 311 00 2002 00 65
IN-W251 1D-RFD-121 123 21 23 4.0 [1X1] 04 21 00 0l
N-W312  JID-RFQ-124TN § 124 32 32 00 21 0na 08 00 00
IN-W22IR D-REQ-002T 2 12968 12968 [1X)] 153 {1 1260 8 i24 82 1
(N 191 1D-RFQ-002 2. 0 3404 24 0.0 00 00 3169 13 22
(N-Wag2 HD-REQ-241 241 242 242 1.4 0 N0 24.1 d0 [1Xi]
IN-W2R3 {0-BFQ-241T ¢ 241 L1l 3.1 19 1 00 1} 014 o
IN-WI96  ND-REQ-200 1290 42 02 00 0.0 00 2 [1Xi} Ji K]
IN-W222 ID-RFO-292T | 292 Hos 1105 00 122 0 683 no 00 |
IN-W21§ _ |ID-RFQ-292 | 292 9 0.0 09 090 19 20 09
. 9. ID-REQ-0N3T i 3% 4 54594 1)) 160.7 10 108.7 1 X1] 0n
IN-Wili 1D-BEQ-)1 i 1001.9 _HHILS 11 _ 00 a0 a0t 9 00 EiT
IN- IND-REQ-300T J 300§ 3918 090 1514 0.0 240 4 0.0 )
JN-W274 1D-RFQ-300 300 184 184 04 4 14 1. g 44
IN-W275 R-BEQ-3T 1 301 fi4 64 00 08 00 55 1o oo

Page 1
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TABLE AD-3

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

FFCA_ID WS 1D CC | Total Vol Cii Vol RH Vol | CH_Direct Ship Rﬁ!!ﬁpirﬂ:l Ship Vitrified Amalg Macro
IN-W273 ID-RFQ-301 13 1.3 DD 00 0o 11 00 0.0
IN-WIS4  ID-RFQ-302 302 334 354 00 060 00 198 aq 55
[N-W22% 1D-REQ-302T ] 302 2122 222 00 0.0 g4 00 09 22
IN-W369 ID-RFQ-300EN 1 303 123 123 L0 91 00 12 00 00
IN-W368 ID-RFQ-310TN £ 310 14 34 00 02 00 17 na 00
IN- IND-REQ-31ON F 30 02 a2 00 040 00 02 0o 0.0
IN-Wi6i2 ID-RFO-11ITN 1 311 44 44 Y 0.0 0.0 44 06 00
IN-W2712 ID-BFQ-312T [ 312 L9 19 040 1.9 ada Q.0 0o 0n
FiN-W298 ID-RFQ-120T_} 320} 246 46 0.0 214 0.4 51.7 [ 15
IM-W297 IND-REO-320) 124 6 1 28 1 QQ 4 0q 284 a4 &
IN-W207 ID-RF0-3128T_ 1 128 LS. 13 040 on 01 15 |
IN-W211 ID-REQ-128 128 02 02 0.0 010 0.0 0.2 no 00
IN-W 169 1D-REQ-330T | 3310 51746 5111 6 0.0 18.7 040 57560 00 1 040
IN-WI38 ID-RFQ-130 130 | 11506 00 01 00 usoa y 0o 1 _o0p
{N-W208 ID-RFQ-33ST 1 318 262 262 00 25 04 231 a4 00
[N-W234 ID-BFO-335 1351 168 16 5 0.0 00 0.0 16.5 00 0.0
IN-W197 ID-RFQ-336T 1336 ) 7783 1 7783 00 204 00 158 0 00 00
N-W160 ID-RFQ-316 1361 14524 14524 aa Q0 aq 00 aq_ |
IN-W198 D-RFO-3317T (332§ . 1204 1204 00 31.5 040 1329 no 00
IN-W217 IR-RED-337 117 1529 3529 on 00 0.0 31529 00 040
(N-W209 IR-RFO-138T | run_, 602 | 040 14 0.0 _S68 0.0 00
IN-W215 ID-RFD-338 13380 24072 240.7 00 00 0 2407 00 00
[IN-W232 ID-REO-139T 13398 1602 1 1602 a0 134 .49 80 00 1469
IN-W251 1D-RF0-1319 139 419 49 0o 00 0.0 03 00 16

lIN- -RFQ- 160 14 14 00 00 00 34 00 4.0
IN-W237 IDREQ60 1 3s0d  sad4 {  sa4 F Q0 00 0o S04 00 090
[N-W3Z3 ID-RFQ-361TN 1 36) 02 0.2 00 00 00 02 00 0.0
IN-W366 ID-RFQ-370TN | 310 28 25 00 00 (.0 23 040 00
IN-X008 ID-REQ-3170N . 1 370 49 49 00 00 0.4 49 a4 a0
IN-WI15} ID-RFQ3T il 1114 1104 00 16.7 00 946 0g 0.Q
IN-W162 D-RFO-371 371 E 1838 1 181§ 00 a0 i)} 1835 0.0 00
[N-W264 ID-RFQ-172N 1 172 N8 ) 0OF 0n 04 0.0 R 00 Q0
IN-W267 ID-RFQ-312TN 1 3172 10 10 no 00 0.0 i0 aa I _go
IN-W26S INRFO.374T [ 174 §12 512 00 95 09 4316 fi g N
IN-W254 iD-RF0-174 124 ) 36RO} 36RO 0.0 00 0.0 680 _ Q.0 0o
IN-W163 ID-RFQ-125T ) 175 08 08 0 i 00 08 00 00
(N-W223 ID-RF0-175 325 3.2 32 00 na 00 12 o0 00
IN-W211 ID-RFD-376T 1 3176 | 4602 00 2154 00 2448 a0 00
IN-W218 1D-RFO-176 116 947 947 nn 0D 0o 942 00 0
IN-W1gs [D-REN-391 191 41 47 00 0.0 0.0 47 0o b an

IIN- w1 [D-RFO-32TN 1 392 L5 15 0 (iR} 04 15 0 01 ]

J

)




6-aa

TABLE AD-3

)

DETANS OF EDTA CALCULATIONS

(BASIS: ALL. ROCKY FLATS WASTI:

AT INEL)

FFCA_ID W§_In CC | Total Vol CH Vol RH Vol ] CH Direct Ship [ RH_Direct Ship ] Vitrified Amalg
IN-W148 ID-RFQ-193TN ] 193 100 100 04 18 19 fil 00 00
IN-W157 ID-RFQ-O0MT 4 268 1 268R 00 543 04 172 3 ag 092
IN-W229 ID-REQ-004 10319 1019 00 00 0o mig {00 01
IN-W3)) ND-RED-409T_ ) 409 66 66 00 23 nn 42 00 00
. 1D-REQ-410TN | 410 41 47 aq 00 ap 47 014 00
[N-W3153 ID-REQ-411TN § 411 13 131 00 00 00 13 00 00
IN-W154 ID-RFQ-412TN | 412 042 02 00 1) [iX1) 02 ng 0o
IN-Wild_ . {ID-RFQ-414T _§ 414 11 11 0o 00 00 LI 0o 00
IN-W32L . JID-RFO-4L6TN | 416 02 02 00 0o 040 02 40 ta
IN-W36d (D-REQ-420TN | 420 2.3 23 @ 09 i) 23 I a0 { qa
IN-WI62  [D-BEQ-12)JTN § 42) 214 214 00 00 40 214 04 00
IN-W361 HD-REQ-122TN ] 422 51 51 N1 00 00 5] nn 00
IN-W157 ID-REQ-425TN { 425 04 04 00 04 00 04 00 00
(N-Xon9__ ID-REQ-42SN | 42% 13 11 00 00 049 11 g af
hNewaze  HD-BREO-436  § 430 19 12 po N9 (iK1} 19 0.0 0o
IN-W321 ID-REQ-430T._ ¥ 430 42 42 00 0o 00 42 00 0.0
IN-W18  JID-RFQ-43) 431 04 04 910 00 i) _n4 09 1 00 J
IN-W319 [D-RFQ411T Y 431 g 3 08 00 0.0 14 Of 09 aq
IN-W3]7 ID-REQ412T { 432 515 51.5 00 129 T T Y Y 0p
IN-W3l6 _ JID-BFO-132 432 8o} R9 nn 0.0 00 29 0n 00
IN- -RFQ- 440 ) 2477 _ 2417 0.0 562 049 1915 00 00
IN-W242 n- 954 954 00 00 00 954 0.0 00
IN-W244 __ JID-RFD-44) 441 1647 1647 0o no X 1647 nn 00 |
biN- ID-RFO-441T | 441 1690 1690 00 04 00 169.0 ) nn
IN-W24T ___ JD-RFQ-442T ] 442 1995 1995 0.9 193 00 1202 040 00
IN-W24R ID-RFO-442 442 1384 {13184 00 00 04 {184 a0 0.0
IN-W199 -RFQ- [ 460 13 1.1 240 no 190 13 0.0 04q
IN-W234 __ HD-BFO-463T J 461 102 02 00 00 010 06 090 95
IN-W25S . NID-RFQ-461 463 11 Ll 14 aa. ago 01 0.0 10
(N-WIR1 0-BFQ-464 ] 464 18 0.0 00 049 11 0.0 ng
IN-WIR9 . JID-REQ-464T § 404 £ 1 il 1) 1] 00 49 00 12
IN-W296 ID-BEQ-480T Y 480§ 52434 ¢ 52414 § 00 85.2 00 51324 00 262
IN-W295 ID-BEQ-480___ 1 4801 AGRRQ } GGRBO § 00 {11 010 — fAS46 00 13
IN- D-REQ481T J4R1 Y 4432 44312 a4 114 80 428.3 00 15
IN-W293 ID-RF0D-18) 48] 164.3 164.3 04 00 00 1611 00 L3
IN-W212 _ ND-RFO-490T ) 4901 25124 |} 25124 0.0 34 fiXi 25090 a0 a0
IN-W219 __ HD-RFQ-490 490 8714 | 8714 Q0 10 00 a1 0a 00
IN-W313 __ HID-BFO-003 3 116 11.6 (111 00 ] 116 0o 0o
IN-W315§ ID-BEQ-H0ST 5 06 0.6 00 00 ) 06 00 a0
IN-W218 lID-REQ-002T 1 4615 4615 00 461.5 0o 040 0.0 00
{N-W192 1D-RFQ-007 1 4643 4643 00 14 1) 44 ] 0y 0n
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TABLE AD-3

DETAILS OF EDTA CALCULATIONS

(BASIS: ALL ROCKY FLATS WASTE AT INEL)

FFCA_ID W§=ID CC | Total Vol CH Vol RH Vol §| CH_Direct Ship ] RH_BDirect Ship | Vitrified AmalL Macro
IN-W164 IR-REQ-700T__1 700 19 1.9 0.0 06 _ 00 13 00 00
IN-W270 ID-BFQ}-090 | .90 286 86 (1 K1) [IX1] [iK/] 286 00 [iR1]
IN-W205 -RFQ)- [ 90 | 08 0.8 00 0.4 00 00 i 04
IN-W227 ID-REQ-900 19008 . 924 24 B X 04 [1X1] 2.4 an 1.0
[N-X0HM ID-BEFQ-N95N 923 49 49 01n 10 [1X1] 49 [1KI] 14
IN-W277 (R-REQ-950 1 950 106501 10650 1 O 0.0 [1%]] 106 6 00 58.4

- [D-REQ-950T 950 1440 14.0 a0 .0 00 13.2 00 0g |
IN-W124 ID-RFQ-960TN R 960§ 98 98 (1 K] 42 10 95 00 0q
IN-X001 iN-REQ-960N I 960 | 6814 i X1) {1 4} fi{ a4 1}
IN-W202 ID-RFQ-970T 9701 1099 1099 0. 00 140 1099 040 00
IN-W224 ID-RF(Q-970 9710 913 913 [1X1] j1X1] (1K) 9113 [ X1] 10
IN-W180 ID-RFQ)-976 976 f1 8 6318 0d 00 00 618 00 00
IN-W188 ID-RFO-976T | 976 Li Ll 0.0 0.0 _ 00 L1 04 00
IN-WIRt  HND-RFQ-978T 1 978 93 95 00 00 X1} 923 1.0 00
IN-W182 ID-REQ-978 [ 918 254 254 00 04 0.0 254 00 00
[N-W187 -RFQ- | 980 02 0.2 04 00 0o N2 00 Y
IN-W241 ID-REQ-9290 990 96 996 0.0 00 010 9296 0o 00 |
IN-W175 ID-REFQ-995TN § 995 19.3 19.3 10 040 00 193 [1X1] 00
IN-X002 1D-BF)-995N 995 68 8 488 00 X 00 68 8 00 [1X1]

HN- ID-RF0-9999T 199991 44925 _4489.3 32 00 12 __4154% 00 1148
IN-W1352 IR-RFQ-9299% 9999 29911 2991 5 21 11t 21 2901.7 A4
TOTALS 58402.2 58396.9 53 2626.5 53 55152.7 15.7 601.9
TOTAL EDTA IN RF WASTE AT INEL —> 21.3 kg
(115 kg/yr for 18.5 years)
PERCENT VITRIFIED > 94.4%
AMOUNT VITRIFIED (94.44% of 21.3 kg)—> 20,1 kg
AMOUNT IN UNTREATED INEL WASTE----> 1.2 kg
TOTAL EDTA IN RF WASTE AT RF——> 1.7 kg
(1.15 kgfyr for 1.8 years)
NEW EDTA ESTIMATE —-> 2.9 kg
) )Page 4 ,
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United States Government Department of Energy

Carisbad Area Oftice
- m e m O I'a n d U m Carlsbad, New Mexirco 88221

DATE:
AEPLY TO
ATTH OF:

SUBJECT:

TO:

FEB 20 m%
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 preiiminary estimates for the nitrate,
suifate, 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

Transurznic (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 suifate in TRU waste to be disposed of ar 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 analvtical data are available to support
a specific value. This is discussed in the enciosed report.

If you have any questions concerning the attached information. piease contact Mr. Russ
Bisping of my staff at (503) 234-7446.
el .
/ f'.?" /’ K/ + comber
!
Don Watkins )

Mapnager
National TRU Program

Attachment Fooy
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L. Shephard

cc w/enclosure:

J. Mewhinney, CAO
R. Bisping, CAO

P. Drez, CTAC

J. Harvill, CTAC

L. Sanchez, SNL
M. Chu, SNL

M. Marierta, SNL
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Preliminary Estimates of Nitrate. Sulfate. and Phosphate Content
i T . Solidified W

I INTRODUCTION

This report provides preiiminary esumates of the amount of nitrate, sulfate. and phosphate
expected to be in the transuranic (TRU) inventory that wiil be transported to and disposal of at
the Waste Isolation Pilot Plant (WIPP) (Appendix B: DOE. 1995). Tables [ and 2 of this
report provide the volumetnc dasis for the nitrate - =d sulphate esumates, and Tables 3, 4, and
S provide the caiculauonal methodology. No quanutiable sources of phosphaie have been
tdentitied in the [norganic Solidifted tinal waste forms at present. Trace quantities might be

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

O. BACKGROIND

These PRELIMINARY estimates are made based on the following:

° Values presented are those expected tor the finat waste forms to be disposed of at

WIPP.

Information has been reguested from sites based on Solidified Inorganic and Solidified

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

The main source Of nitrate is anticipated to be {rom the Solidified Inorganic
waste torms. - ich in most cases, are sludges produced from the neutralization
solidiricauon ot nitric acid-based soiutions used at the TRU waste
generaror;/storage sues. Nitrates are very soluble in aqueous solutions and
generally do not produce precipitates in the siudges. The nitrates are generally
thought to be present as ions sorded on precipitates or as interstitial solution
trapped in the precipitated sludges prior to solidification.

Minor amounts of nitrate. as evaporiies, 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 ume.

The main sources of suifates are anticipated to be: i) chemicals (e.g. iron
suifares) added to the inorganic soiutions at the time of floccuiation and
precipitation of studges. and 2) the use of Envirostone {a gypsum (CaS0O,) based

solidification matenal] for solidification of inorganic and/or organic solutions/
sludges at some TRU waste generator/storage sites.

Baseunc inventory Report Data. February 1996
Nitrates. cuifstes. and Phospnates BG6-3
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No quanuriable sources or phospnate have peen identified in the Solidified
[norganic rinal waste torms at present. Trace quantities might be expected in
some of the sludeges and sotidificauon agents. but no supporung anaiyticai data
are availabie. The quantities of inorganic pnospnate are anucipated to be tow in
inorganic siudges based on process histories at TRU waste sites.

Anaiyticai data in Attachment 2 provide oniy "less than 0.00235" weight percent
values ror phospnate, which are simiiar to the 0.001 weight percent esumate
provided by LANL in Attachment 1. These values are too low to make any
refiable estimate of phosphate in TRU waste. but indicate that the quantties wiil
be very smail. compared with the nitrate and suifate values reported. The
pnosohate value of "40%" reported on page A2-7 is an analytical error. Based
on process knowiedge and the lack of cations to support such a large value or
phosphate in that particuiar analysis, no sucn vaiue 1s possible.

Nitrate Assumptions

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

Table 1 lists (in Column 2) the rinal waste form volumes of Solidified
[norganics tor Contact-Handled (CH) TRU and Remote Handled (RH) TRU
from Figures 3-8 and 3-16 or Revision 2 of the TWBIR (DQE. 1995) for the
anucipated WIPP inventory (storec pius projected voiumes untl 2022).

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

- Footnote | eliminates those volumes of chemicaliy precipitated Solidifieg
Inorganics for wnich no nitrate estimates in the waste are availabie. An

estimate of the nitrate contribution from these Solidified Inorganics wili
be accounted for in the scaling process.

- Footnote 2 eiiminates the volume of Solidified Inorganics from SRS
from further consideration because it is a "vitrified" waste form which
should not contain anv significant amount of nitrates due to the thermai
treatment proposed for that waste form.

Bascune inventory Repornt Data., February (996
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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 t0 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.

Nitrate Mass Calculations

Table 3 contains in Column [ 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.
Excepuons 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
ot multiplying Columns 3 and 4.

Column 6 lists the values ot nitrate used for each waste stream. The sources of
the these values are:

- For RFETS, the nitrate values are from Appendix [ of Revision 2 of the
TWBIR. The §% values for IDC 001 has also been applied to IDCs 002
and 007 at both RFETS and INEL. All these IDCs represent "older”
methods of solidification where the sludges contain portland cement
mainly as a sorbent interlayered with sludge which did not contain
diatomaceous earth (see Clements, 1982 for drawings).

Baseline inventory Report Data, February 1996
Nitrates. Sulfaics. and Phosphates 3
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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 resuiting
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 vaiues quoted in Column 6 are based on the smail

percentage of Envirostone solidification agent in the overail waste
streams.

Column 7 represents the mass of nitrates in kg which is the product of

multiplying Columns § angd 6.

Suifate

1. Sulfate Assumptions

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 1: :

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
Tabie 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 oniy use
portland-based cement for sofidification (as was used in the past prior to

usage of the Envirostone)
TN
/ ™ 4‘\
N
\_‘_“H’ —

Basclinc Inveniory Repon Daw. February 1996
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- Since the mid 1980's, RFETS has used an Envirostone solidification
process for their organic siudges. 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. Suilfate Mass Calculations

The suifate calculations presents in Table 4 follow the same format as the nitrate

calculations in Table 3. The origin of the values used for sulfate in the RFETS, INEL,
LLNL, and LANL waste streams are summarized below:

® RFETS/INEL

- The 0.11% suifate value is an average of the three analyses marked
"7412 Siudge" 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 B01) is derived from an average value in Attachment 3,

which represents guidelines for mixing constituents together for {DC 801
and IDC 700 (at INEL only in storage).

. LANL

- The values for sulfaie 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 portiand cement is used to calculated the overali sulfate value for
each waste stream.

] LLNL
- No value for sulfate was requested from LLNL for their one Solidified
/"—f N Organic waste stream. The same value for Envirostone-solidified waste
| 2 \) at RFETS (25.1%) was assumed for the LLNL waste stream,

Baseiine Lnveniory Report Dawa, February [996
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Iv. SUMMARY CALCIMTATIONS

Table S presents the summary caiculations for determining the density (kg/m°) of nitrate and
suifate 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 shouid 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 densides for nitrate and suifate.

V. REFERENCFS

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 Repornt
(Revision 2)," DOE/CAQ-95-1121, Carlsbad, 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 DATA OR SLUDGES WITH
PROJECTED) WITH PARTICULATES NITRATE DATA
(n’) () ()
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 SCALEDY'
SRS (CH) 1369.8 1369.8 ;
RFETS (CH) 1423.01 1389.52 229.63° ||
INEL (CH) 4344 44 3900.39 3598.84°
Mound (CH) 6.03 (TO BE SCALED)' (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 SCALED)' (TO BE SCALED)!
CH TOTAL 14120.15 13581.73 10750.49
ORNL (RH). 1243.33 (TO BE SCALED)' (TO BE SCALED)'
INEL (RH) 65.27 65.27 65.27
ANL-E (RH) 30.26 (TO BE SCALEDY (TO BE SCALEDY “
RH TOTAL 1338.86 65.27 65.27
TRU TOTAL 15459.01 13647.0 10815.76

Eliminaes those volumes of chemically precipitaled solidified inorganics for which no nitrale estimates in the waste sre available, An estimate
of the niirmte comribution from these salidified inorganics will be sccounted for in the scaling process.

Eliminates the volume of Solidificd Inorganics from SRS {rom funther considerntion becauss it i a “vitrilied” waste form which shoulid not
coauain sny significant amount of nitrates due 10 the thermal wreatment proposed for that wase form.

Eliminaies from funher consideration those volumes of Solidificd Lnorgamcs which represens non-precipiialed particulaies (c.g.. incinerator
ash. graphite fines, ¢tc.) which have been cemented 1o meet the WIPP WAC and aitrates are noy expecied 1o be present in the paruculates.

4

JANUARY 1996 Loyt )
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TABLE 2. TRU VOLUMES FOR SULFATE CALCULATIONS

TRU WASTE SITE | FINAL WASTE FORM TOTAL VOLUME WITH
VOLUME SULFATE DATA
() {nr)
Hanford (CH) Solidif.. inorg. 23.39 (TO BE SCALEDY
ANL-E (CH) Solidif. Inorg. 5.20 (TO BE SCALED)Y'
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) Solidit. Inorg. 434444 3598.42
Mound (CH) Solidit. Inorg. 6.03 (T BE SCALEDY
LANL (CH) Solidif. Inorg. 6922.02 6922.02
} AL (CH) Solidif. Inorg. 0.42 (TO BE SCALEDY
| LLNL (CH) Solidif. Inorg. 20.18 (TO BE SCALEDY’
| RFETS (CH) Solidif. Org. 140,93 108.99
Hanford (CHD Solidif. Org. 76.13 (TO BE SCALED)'
| LANL (CH) Solidif. Org. 30.58 (TO BE SCALED)!
INEL (CH) Solidit. Org. 789.67 2.55
ANL-E (CH) Solidif, Org. 0.21 (TO BE SCALEDY
LLNL (CH Solidif. Ore. 6.86 6.86
CH TOTAL 15164.53 10868.93
ORNL (RH) Solidif. Inorg. 1243.33 (TO BE SCALED)'
INEL (RH) Solidif. 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
TRUTOTAL . - . _ 10933.74 _

No sulfaie deta available from these sites for any wasie streams. ST

JANUARY 996 B86-10



TABLE 3 : NITRATE CALCULATION

IRF-MT0001 001
RF-MTO0300 800
RF-MT0803 803
RF-MT0807 807
RF-T010 8$00/803/807
TOTAL RFETS |

IN-W216.875 001/002
[N-W216.877 0Q1/0Q2
IN-W216.98 0017002
IN-W218.909¢ a7
IN-W220.114 RF111
IIN-W220,925 RF1}1
[N-W228.101 002
IN-W228.883 002
IN-W228.886 002
IN-W315.601%* 005
JTOTAL INEL

S

TOTAL TRU

—
11265031.18

P

o0 o0 OO0 & 4 OO OO OO OO

o
)

3.3
33
3.7
8.7

233,94
3237.86
126.79
3770.8
19.74
7389. 14

96967.20
2007.21
32298.82
4437,
3564.15
14524.62
T293.58
17436.60
426.52
172.91

179129.19

411349.47

7651.19
213996.65
121654.04

754691 .35

& 941209.68

for this IDC was used from Clements (1983}, since no value was quoted in Revision 2 of the TWEIR.

[NEL did not report waste material parameters for this waste stream. The value for this [DC at RFETS was assumed.

=# This waste stream was reported in Clements (1983) to be 60% NaNO3 and 30% KNO3. The weight of the waste



TABLE 4 : SULFATE CALCULATION

o
RF-MT0001 00t| Sol. lnorg. 3.74 731.9 1924.31 0.11 3.2
RF-MT0?7 007  Sol. inorg. 0.33 544.3 452.36 0.02 0.09{
RF-MT0800 800 Sol. inorg. 104.42 T15.2 20946.33] 0.035 44 .52
RF-MTU861 301 Sol. Org. 108.99 8771 95595.13 25 23994 .33}
RF-MT0803 803! Sol. Inorg. 4.99 635.2 3169.65 0.055 1.74
RF-MTO887 8071 Soi. Inorg. 115.02 819.6 94270.39 0.0 9.43
RFE-T810 800/303/307]  Sol. Inorg. 0.62 796.1 49358 0.055 0.27
TOTAL RFETS J38.61 177851.30 14053.65
o o —
IN-W164.1060* 700 Sol. Org. 1.66 877.1 1455.99 25.1
IN-W16d.153* 700 Sol. Org. 0.39 87T 780.62 25.1
Sol. Inorg. 1478.38 819.6 1212090.05 0.11
Sol. Inorg, 43N 571.4 25090.17 on
Sol. Inorg. 555.65 726.6 403735.29 0.11
Sol. Inorg. 101.91 5443 55469.61 0.
Sol. Inorg. 122.30 T25.6 §9103.68 0.055
Sol. Inorg. 443.04 819.6 363115.58 0.055
Sol. Inorg. 28733 317.3 91169.81 0.11
Sol. lnorg. 608.32 1530 217957.56 .11
Sol. inorg. 21.36 249.6 5331.46 0.11
— e
1666.25 2465299.82
T D
Sol. Inorg. 3606.81 1296.0 4674425.76 1.4 65441.96
Sol. Inorg. 86.51 1004.8 36945.34 1.7 1478.07
LA-W083 Sol. Inorg. 1836.58 13393 2459731.59 5.5 135285.24
IL_A.WM Sol. Inore. 1392 _1¢ 10043 1398732.03 3.-1 113301.35
JTOTAL LANL 691202 3619884.78 315506.62
LL-WH19e* Soi. Org 6.36 268.0 1338.43 25.1 461.46
[TOTAL LLNL 6.86 1838.48 161.46
TOTAL TRU - 1 10933.74 11364875.38 342993 .84

* INEL did not report waste material parameters lor this waste stream., The value for this IDC at RFETS was assumed.
*= Sullate vajue for LLNL Solidified Organics was assumed to be the same as for RFETS Solidified Organics (1IDC 801).
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TABLE 5. NITRATE/SULFATE DENSITY CALCULATIONS

Footnotes

Nitrate

Sulfate

10815.76 11265484 9412459 1.19E +05 7.91 85.6 9.24 1.62E+ 06

10933.74 11364875 3429938 I.19E+ 05 2.88 80 3.60 6.33E + 05

bl b e

wn

"Total TRU* Volumes for Tables 3 and 4.

"Total TRU® Mass from Tables 3 and 4.

*Total TRU" Nitrate/Sulfate from Tables 3 and 4,

Anticipated Volume of CH-and RH-TRU Waste (stored + projected io 2022) from Table 3-1 in Rev. 2 of TWBIR.
RH-TRU anticipated volume is limited to 7080 m3, the design capacity of WIPP.

“Mass of Constiluent” column divided by "Anticipated Waste Volume” column,

Culculated from Tuble 1 “Total TRU" data. Nitrate = subtract 10815.76 from 13647 to yield particulate waste (2831.24).
Subtruct 2831.24 from 15459.01 to get tolul chemically precipitated waste (12627.77).

Divide 10815.76 by 12627.77 and muhiiply by 100%. Suffule is calculated in a similar manner.

Divide *Density of Constituent™ by “ % Shudge Used in Calcufations. "

Multiply "Scated Density of Constituent” by 175,600 m3 (design capacity of WIPP),




ATTACHMENT |

TELEPHONE CONFERENCE SUMMARY

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

For Solidified Inorganics waste stream LA-T006; LA~W003; LA-W006;

and LA-M002 assume the following composition for final waste
form:

Envirostone-hased so0lidified 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 Projected Waste
ws# Portland Envirostone Portland Envirostane
LA~-TOQO06 84.5% 15.5% 100% 0%
LA-W006 54.65% -45.35% 100% 0%
LA-W0O023 84.5% 15.5% 100% 4} 3
LA-MQO02 1Q00% 0% 100% 0%

Al -1
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ATTACHMENT 2

Del&72=n1 LAGDRATORY SAMPLE RESULTS DATE 04710780
. 7412 Sludge PaGE 1
SAnpLE~1D J)-00839% DJO NUMAER 970838000
ENTRY DATE 11-pl-79 ACCOUNT CHARGFED 80317
“OMPLETION pDATE  04-10-80 BUILDING 589
CLASS sSSPl
CUSTOMER ®. Y. GODESATACIS
=& ATOMIC ABSORPTION SPECTROMEYRY RESULTS
ca 85512. PRRIY) FE 61597, LIRS
ca < 50. LT X 6162, pPOM(Y)
NA 65501. emN) ST 318549, PPR(V)
o PLUTONTIUN CAe™ISTRY LEABORAYGRY RESULTS
L=} 0.16 W CC3e 0.38% L IL]]
Fi(~) 57. PPMIV) H20 61.0 2w
NO3 b2 Tty PO4 < 0.0025 TNy -
S0« o, 08S% i
o0 SEMI-QUANTATIVE EMISSION SPEC RESULTS
AG - 30. PPR( V) AL 20000, PPM{W)
AS < s0. PPN (k) . 100. PPM(Y)
BA 13- PERLY) .13 se. pPRU( V)
31 < §0. PPN Ca > 200000. Pppu(y)
£d < 1000. PPRM) CE < 500. PPR{V) .
co < . PPV cr 500. peu M)
< 199%. PRE(W ty 4000, PPALN)
FE 50003 . PPRINV) GE < 10. " TITCI
HG < 10. PPRLYY X 40000. PPRIV)
LT < -1000. Pen{y) "G 10000. pan(y)
BN 500 « PPAN) Ll 500. PPMIV) -
NA 50000. pPmiN) NE < 50. POMIY)
NI 2. LI ] < 1000. PPN W)
PE < 5). PPV RE < $00. PRM(W)-
S8 4 5J. PPALY) sSI 100000. PRM(Y)
SN < 10. A LITT se 10200. : PPM{Y)
Ta < 5. T PPRLY) TE < 100. PPM W) -
™ < S0). PPA(Y) Tl 508, PEN{N)
TL < $92. PN (W) u < sob. PRM(Y)
v < S5 PPE (W) ¥ < 1000. PFAL W) -
HE < £3J. PPM(Y) IR < 50. PERIY)
s¢ RADIOCHEMISTRY LABDRATORY RESWLYS
aAM 0,0000317 G/6
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ATTACHMENT 2

0614 72-01 LABORATORY SAMPLE RESULTYS DATE 04710739
SAGF 2
SAMPLE<ID  00-008395
** RAI[CCHEXISTRY LARORATORY RESULTS (CONTIMUEDS
PU 0.0000223 G/6G u €.0017 646

AUTHORIZED SIGNATURE

ot
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ATTACHMENT 2

n6le72~-01 LABCRATORY SAMFLE RESULTS DeTE 0Q4&710/7°C
: 747 S/udge PAGE 1
SAMPLE-ID 00-00839% DJC NUMBER S703480%0
ENTRY DATE 1i-01-79 ACCOUNY CHARGED 8037
COMPLETION DATE D&~ 1L0-BD BUILDING 559
CLASS ssPl
CUSTOMER P. T. GODESATAQIS
es ATORIC ABSORPTION SPECTRDMETRY RESULTS
ca 194587. PPE{N} FE 47915%. PPMTW)
GA < 59. ePH (WY nG 9581, PPM(W)
NA 105082, PPYLINW) sI 158. PrM{W]
*s PLUTONIUM CHEMISTRY LABORATCRY RESULYS
CLt-} 0.1% it CC3= 0.74 148 )]
El{=-} 101. PPMEW) H2D 55,0 i)
NQ3 5.0 Ziw) PO < 0.002% Wl
S04 3.096 Zty)
4 SEMI-QUANTATIVE ERISSION SPEC RESULTS
AG 13- PR LMY aL 100C0. PPMIW]
AS < 50. PPM () B 10C. PPMIVI -
8 $32. PPR(NY BE 1000. PPE(NM)
BI < 50. PPRiY) Ci > 200000. pPALYY
co < 1329, pPPMLIYY CE < 500, PPRLW) -
(o < 5). PEMLN) cr 500. PPMIW)
cs L4 1300, C PPHM) cu 50C. ZLIL]
FE 5000). pPRIWY -GE < 10. PR ¥ -
He < 19. PPNINMY K +0000. PPN
L1 < 1000, PPR(Nw) "G 5000C. pemty)
MmN 503). PRMINY na 200. PEM(W] -
NA $0003. PPRIN) N§ < 5C. PPM LK)
NI 1200. PPMEW) P < 1000. PPMEY]
PR 5J. pemiw) PU < 100. pPPm(uy.
RE < 59). PPMLNY 5B < 50. PAw( W]
si 100009, PPMINY SN < 10. PPM{N)
SR 10302, PPMIy) TA < 50. PEOM(YV]) -
TE < 100. PP¥iw) I < 500. PEMLY)
Tl 503. PPNV 4 TL < 500. PPM{ W)
u < 50). PAM{y) v < 5. PEM(y) .
W < 1293. PPYIV) IN < 530. PP™(H)
IR < 5). PP™tw)
/
A2-3
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ATTACHMENT 2
36147201 LABORATORY SAMPLE RPESULTS

SAMPLE-ID 00~008394

" S———— . - - - - -

CaTE D8F1073)
PAGE l

88 RAAI[CCHEMISTRY LABJRATORY RESULTS

AN 3.0000D0540 G/G
U 0.0000339 G/G U

AUTHORITIED SIGNATURE

Yook

G.300191 G/G



ATTACHMENT 2

Oblée 72-01 LABORATSGQY SBMPLE RESULTS DATE ua/f10/By
1412 S/udye PAGE 1
SANPLE-TID 37-008397 DJO NUMRER 570338000
ENTRY DATE 11-01-7% ACUDOUNY CHARGED 8D37
COMPLETION DATE 2¥y-10-890 BUILDING 569
CLASS sSSPt
CUSTOMER P, Ta GODESAIRAYS
¢ ATINIC ABSORPTION SPECTROMETRY RESULTS
Ca 121061 PEMIVWY FE 4928¢. PPMI W)Y
Ga < 5. PPMLM) MG 18377. PeMiv)
NA 100179. PPwmiN) S1 217. PENIN)-
¢ PLUTONTIUM CREMISTRY LABORATORY RESULTS
CL{=) 1.5 iy €L 0.59 Ziv)
Fi=} 1%3, PPMIMY H20 60.2 148 B
NO3 3.1 2w pCS < 0.0025 Ziwy
504 0.14% EAR )
¥¢ SEVMI-QUANTATIVE €MISSION SPEC RESULTS
AG 402290, ldd 1% 4 AL 10000, L LLIE'E
AS £ 50. PPM{ N} 8 100. PPMIY) -
ga 5. Peni M) BE 1000, PPu( W)
81 < $0. ppuivd CA 200080, PPMLW)
€D < 1280. PPMLNY CE < 500, PPu(W) -
€0 < 5. PPNLN) cR 500, PERIWI
cs < 1033, PPN{N) cu 1000. PPRt W)
FE $0313). PRI GE < 10. ppa{ N -
MG < 10. PAMLIYNY K 40000. PPV}
L1 < 1000. PPRLYY MG 100000. pomiyy
N idl. PPM(N} "e 200. PPN -
NA 60003, PEm(wy NB < 50, PPMEY)Y
NT 537. PPMLWY P 14 1000. poagy)
P8 3. PPt} PU < 100. PPM(NY -
-4 ;] £ 5)). PRPMIW) S5e < 50. PPM{y}
St 100002. PPNV SN < 10. FeM{y)
SR 10202. PPRIM) TA < 50. PPWM(W)-
YE < 10d. PP™IM) TH < 500. PEv{ W)
LI | 3)d. PP™{Ww) TL < 500. pPPR( W)
U < 59). PPMiW) v < 5. POMCW Y.
| 4 1002, perevl N 4 590. PPR(N)
IR 4 9). PPMIuw)
(\_ '/j
A2 -5



ATTACHMENT 2

Delae72-01 LARADRATIRY SA%PL E RESULTS NATE D&/197RC

FAGE ?
SAMPLE-10 Q0-0083397

— - - - e - - -

s¢ RADIGCHEMISTRY LABORATORY RESULTS

r~
AN 0.00b628  mMgse
PU 0.0000048]1 G/ v 0.000561 G/G

AUTHORIZED SIGNAVURE

Heawnes

A2 -6
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ATTACHMENT 2
‘l Rockwell Internatonal

Eneegy Svitoem Groun
Ratay £1arw Pram

ANALYTICAL REPOH!

O Do 4
Crigpn, Comsana 40401
T T T T e e Tome T T GlNel T B
C.7. Hewitt 174 1 R S MBl-: 109
Tile
Reported by ‘
Anproved /5 Wiellyq [
A.M. Miller ]
Sampie Doscription T T T Thmmmmrr T o e !
374;‘ Waste Sludge = Dﬂ.cag -;L..J‘-c. !
. J |
f
|~ - . - L . i T T i ¢ s b o e e e ok e e — —
Anatvsis Resuits . S e —————mee s
A characterization of the 374 waste sludpe wes recquested. The
analysis of a composited sample is given. All results are in %.
Ca 11
Mg J.8
. Si 5.8
Al 0.4
i Cr 0.12
— FO 0.')
K 0.25
H Na Q.8
C 13
S 0.6
SO& 0.02
Gl 1.
F Q.5
POQ 40
No.! f.h
i ca, .06
Ill:l),s 0.3

. 2 ;
The catiaons greater than t7 were determined by A and rhoese less !
anions, excepr lar HCO.i. €0, .

acid leach of rhe studpe. Eig?‘tt‘l'll

watur, sud 30L satuble v

v than 1% by emiss.on speclroscopy.  1he
: and NC. were determined on o it 1
'lp(-rg:(-nl of the stuadge was soialiic i
i nrtric arid.

!
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P acese INISTRETCRE!
Gaiden, Colorago 30402-04€4
1303 3€5-7000
Cencracicr 10 U.3. Department of Eneryy

April 4, 1988 88-RF-1089

Albart E. Whitaman
Area Manager
COE, RFAD

ENGINEERING PARAMETERS FOR ROCKY FLATS WASTE FORMS

This information is for the attention of W. (. Rask.

Attached are the engineering parameters -for Rocky Flats waste forms
that were requested in the letter from J. 8. Tollison to

distribution, dated March 1, 1988. Information is included for all

thirteen Rocky flats waste forms, which will be transported in the
TRUPACT-II container.

If you have questions regarding the enciosed 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.

=

. Manager
Waste Operations
Rocky Flats Plant

Aerospace Operations

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

A3 -1
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ENGINEERING FARAMETERS FOR TRUFPACT-11

Waste Stream ~ — TRU SOLIDIFIED ORGANIC WASTE (WF-112)

For data 1in Section |, Secondary Container, and Section 2,

Arrangement of Secondary Lontainers, see the Genersl Engineering
Farameters for TRUFACT II1.

= WASTE MATERIAL INFORMATION:

e . — A e

T.1 Structural:s

Ta1l.1 Mae:i mum _and Minimum Weight — -

Drums: 730 1b max. / S20 lb avg. /7 200 lb. min. {(including
the welght of the drum)

T.1.2 fdcceptable Frojectile Envelope — - NA, salid monolith cast
in the liner i1nside the drum.

Ze2 Thermal:

J.2.1 Cuantity of Radionuclides - - Isotopic Composition (Mix
Group 9, TRUPACT-11 Spec.):
Isotope Fraction
Pu=-238 TRACE
Fu-23 0.9%0
Pu-240 0.0%8
Pu~241 0. 004
Pu-—-242 TRACE
Am—241 . TRACE
OTHER 0,007
Max. radionuclides (Weapons Grade Ful: =00 grams/drum
Maximum decay heat (Ful: (.4 watts/drum
(Am) : 0.7 watts/drum
Taotal: 0.7 watts/drum
TaZ.2 Chemical Form — - min. ma . SVE.
oils 10 % S0 %
trichloroethane and
trichloratrifluaroethane S %4 10 %
carbon tetractloride = 7 S 4
emulsifier (a polyethyl
glyceol ester) s Z 10 %
water S 4 1% %
gypsum cement 40 % o0 4 00 1b
total liguia (22 gallons) 2 250 1b
Al -

o B6-23
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Uniteg States Government Department of Energy
- Cartsbad Area Office
—_ memo rand u m Carisbad, New Mexico 88221

oare:  April 4. 1996

AEPLY TO

atrNoF:  CAQ:NTP:DW:96-1126

SUBJECT:

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

TO:

Les Shephard, Director, SNL

Anached is a summary of the best estimate of portiand 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 Isotation Pilot Plant (WIPP)
repository. The total estimated weight of portland cemen: 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. yieids a portland cement density in the overail combined conract-
handled (CH) and remote-handied (RH) transuranic (TRU) waste of 48.6 kg/m’. The
portiand 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.

The basic methodology was to pertorm a sort of the Revision 2 database that supports the
TWRBIR for all Solidified Inorganic and Solidified Organic waste streams. This sort
resulted in 221 waste streams. Some waste streams were eliminated from further
consideration for the following reasons:

® Data about most Rocky Flats waste streams (both residue and nonresidue waste
streams) are for waste in current form oniy and not in finat form. The item
description code (IDC) for many particulate waste streams will change to final form
because the waste is in 2 cemented final form. A total of 91 currert-form RF TRU
wasle streams were eliminated because of this constraint. (the final form of these
waste streams. however, is inciuded in the portiand cement estimate.)

® The Solidified Inorganic waste streams listed from Savannah River Site are ali

vitrified and therefore do not conrain any portiand cement. A total of 20 waste
streams were eliminated because of this constraint.

@ onnted On recvcied Daoer

B7-1



Les Shephard 3

If you have any questions concerming the attached informauon. please contact Mr. Russ

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

on Watkins
Manager
National TRU Program

Attachment

cc w/anachment:

M. McFadden, CAO
K. Hunter, CAO

R. Bisping, CAO

P. Drez. CTAC

J. Harviil, CTAC -
L. Sanchez, SNL
M. Chu, SNL

M. Marieta. SNL

B7-2



£-48

Calculation Summary

At the bottom of Table | the total kilograms of portland cement is summarized for CH-TRU and RH-TRU waste for both stored
plus prajected waste (in "Total kg" column} and projected only waste (in "Projected kg” column). The TOTAL SCALED portland

centenl 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
5.28E406 + 2.05(1.34E+06) + 5.05E+05 = 8.54B+06 kg portland cement

‘Fhe tolal density of portiand cement is calculated as follows:

8.541:406 kg/175,600 m* = 48.6 kg/ m’ portland cement
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" Table I. Estimate of Portland Cement in TRU Waste for Disposal in the WIPP
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Table |I.

Estimate of Portland Cement in TRU Waste for Disposal in the WIPP

SRR ELLET T R R G

bo SR BT

_Camant (hglo)

_Stored (m).

| _Projected (m)

_Totalkg

_Projecteddg §

Uit waste, does not contsin m!ﬂulmd cement

wcapsulated metal wasle, does not contain any portiand eement

ssume RF-MTO806 for fined form cement_ density

e = —— e s S ——

orco {clay) Is used as sorbent not poritand cement

_ponlnnd cement for this waste etream in |he BIR occurs in the "Other Inoru_nlc Materlal’

iy 613 of the solidificalion sgent reported as cement In the TWBIR is portland cemem

‘atomaceous carth 1s used as as the socbent in this waste stream

aster of Paris used ag solidification agent 1

rmicul.le used a1 sorhent in this waste Rream

luu s for poﬂlmd cement are values reported in TWBIR supplemented with information provided by LANL

for Lfvtous WIPP memo on nitrete, suffate, and phosphuce
-olidification sgent is Enmonone (v gypsum-based process) that does not contain portland cement

olidific cation sgend is is s cdcmm lmme process that doen not use porttand cement

e

lll Dri Is uscd " wlbcm e o
ol:d:red or;mlcl Is pnml containg no Lnlmd cement

ulldnﬁcmon ‘agem/sorbent I| cnnu.cd pnds {plostic fibey shsorhent) +/- vetmlculite

(H cunlmnm! waste, excluded from cutreat WIPP inventory
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APPENDIX C

DOE/CAD-95-1121, Rev. 3

June 1996

SITE-SPECIFIC STORED RADIONUCLIDE INVENTORIES

CH Curies on a Site-by-Site' Basis
{Decayed to the End of 1995)

Nuclide
Ac225 2.236-16 | 1.31E-01 | 1.52E+00 | 5.45E-06
Ac227 1.986-15 | 4.08E-14 | 1.026.04 | 3.866-02 | 1.35€-19 J
Ac228 2.87E-18 | 5.60E-02 | 3.08E-01 | 1.69E-19
Ag109m
Ag110 5.086-10 | 3.55E-09
Ag110m 3.81€-08 | 2.67€-07
Am241 5.19E-01 | 4.73E+03 | 9.01E+04 | 9.17€-02
AmM243 9.026-02 | 3.80E-01 | 3.85E-02
Am245 112609 | 3.60€-14 ﬂ
At217 223815 | 1.316:01 | 1.52E+00 | 5.456-06 |
| Ba137m 1.996-01 | 6.46E+02 | 5.71E+01 |
.I Bi210 | 5.22E-15 2.056-15 | 5.306-06 | 2.70E-02 | 8.96E-03
Bi211 1.98E-15 | 4.08E-14 | 1.026-04 | 3.87E-02 | 1.35E-19
i mi212 11018 | 5.196-02 | 2.62E+01 | 8.598-20 |
Bi213 2.236-15 | 1.316-01 | 1.52E+00 | 5.45E-06
Bi214 | 6.86E-13 4.56E-14 | 3.156-05 | 4.80E-02 | 3.37E-02 f
Bk249 7.70E-05 | 2.48E-09
| skzs0 8.68E-08
| c1a 1.60E+00 | 1.66E-01 I
{ car08
Cd113m 125609 | 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-
Albuguergue 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.

e
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DOE/CAD-95-1121, Rev. 3
June 1996

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

m ARCO ARMY ETEC HANF INEL LBL
Ccfz49 1.02E-02 3.10E-03
Cf280 1.97E-04
Cf251
Cf252 3.65E-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-C3 4.83E-07
Cm247
Cm248 8.13E-09 4.73E-07
Cob58 1.22E-14
Co60 6.23E+O1
Cs134 2.45E-04° 1.20E-03
Cs135 1.91E-07 8.0BE-06
Cs137 2.11E-01 6.83E+02 | 6.04E+O1
Es254 8.67E-08
Eu150 3.50E-05
Eu152 7.34E-07 1.62E-01
Eu154 6.22E-05 6.4 2€-01
Eu155 1.06E-03 3.82E-01
Feb55 1.91E-05
Fe59 3.38e-1
Fc221 2.23E-15 1.31E-01 1.52E+00 | 5.45€E-06
Fr223 2.73E17 5.63E-16 1.41E-06 5.33E-04 1.86€-21 |
H3 8.02E-0N ||
1129 |

'Argonne National Laboratory-East, Argonne MNational Laboratory-West, and Teledyne Brown
Engineering are not included because no data were received. Data from Sandia National Laboratory-
Albugquerque 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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DOE/CAD-95-1121, Rev. 3
June 1996

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

KrB5

Mn54 8.49E-04

Nbg5 1.80E-11 2.38E-09

Nb95m 6.00E-14 | 7.95E-12

Ni59

Ni63 9.06E-05

Np237 9.498-07 | 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 1.88€-13 | 6.72E-13 | 4.84E-04 | 1.33E-05 | 1.99E-18
Pa233 9.49€-07 | 2.72€E-01 8.53E-01 6.32E-06
Pa234 6.06E-17 | 7.62E-03 1.50€E-04 | 2.40E-14 ||
Pa234m 4.66E-14 | 5.86E+00 | 1.16E-01 1.84E-11 “
Pb209 2.23E-15 | 1.31E-01 1.52E+00 | 5.45E-06 "
Pb210 5.22E-15 2.05E-15 | 5.30E-06 | 2.70E-02 | 8.96E-03 |
Pb211 1.98E-15 | 4.086-14 | 1,02E-04 | 3.87E-02 | 1.35E-19
Pb212 1.10E-18 | 5.19E-02 | 2.626+01 | 8.59€-20
Pb214 6.86E-13 4.56E-14 | 3.156-05 | 4.80E-02 | 3.378-02
Pd107 2.82E-08 1.19E-06

Pm147 4,788-02 | 2.63E+00

P0210 1.42E-15 2.05E-15 | 5,30E-06 | 2.70E-02 | 8.96E-03
Po211 5.536-18 | 1.14E-16 | 2.876-07 | 1.08E-04 | 3.78E-22
Po212 7.04€-19 | 3.32E-02 | 1.68E+01 ;
P0o213 2.19E-15 | 1.28E-01 1.496+00 | 5.33E-06
Po214 6.86E-13 4.56E-14 | 3.156-05 | 4.808-02 | 3.37E-02
P0o215 1.986-15 | 4.08E-14 | 1.02E-04 | 3.87E-02 | 1.35E-19
P0216 1.10E-18 | 5.198-02 | 2.62E+01 | 8.59E-20

'Argonne National Laboratory-East, Argonne National Laboratory-West, and Teledyne Brown
Engineering are not inciuded because no data were received. Data from Sandia National Laboratory-
Albuquerque are reported under RH-TRU waste because aithocugh the final waste form is expected to
be CH-TRU waste, the stored waste is remotely handled at the site.
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DOE/CAD-95-1121, Rev. 3
June 1996

CH-TRU Curies on a Site-by-Site Basis (continued]

| Nucide | aRcO | ammy | evec |
P0218 6.86E-13 1.40E-11 4.56€-14 | 3.15E-05 4,80E-02 3.37€E-02
Pr144 4.36E-03 3.12E-02
Pu236 1.04E-02
Pu238 3.70E +02 1.11E-01 B.OSE+04 | 5.9BE+04 | 2.32E-04
Pu239 1.80E+01 | 1.79E+00 | 2.63E+04 | 4.01E+04 | B.45E-06
Pu240 6.12E-01 6.15E+03 | 9.82E+03 | 5.14E-03
Pu241 6.22E+00 | 3.7BE+04 | 1.50E+05 | 4.4BE-07
Pu242 5.00E-05 3.80E-01 9.45E-01 1.01E-02
Pu243
Pu244 5.85E-10 3.50€-14
Ra223 1.98€-15 | 4.08E-14 1.02€-04 3.87E-02 1.35E-19
Ra224 1.10E-18 5.19E-02 2.62E+01 | B.59E-20
Ra225 2.23€E-15 1.31E-01 1.52E+00 | 5.45E-06
Ra226 6.86E-13 4.56E-14 3.15E-05 4.8B0E-02 3.37E-02

| Ra228 2.87E-18 5.60E-02 3.0BE-01 1.69E-19
Rh106 2.17E-03 1.12E-02
Rn219 1.98E-15 | 4.08E-14 1.02E-04 3.87E-02 1.35E-19
Rn220 1.10E-18 5.19E-02 2.62E+01 | B.59E-20
Rn222 6.86E-13 4.56E-14 | 3.15E-05 4.80E-02 3.37E-02
Ru106 217603 | 1.126-02

l sb125 5.91E-04 | 3.53E-03
$b126 5.13€-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 2.95E-07 2.10E-06

“_sm 21m 1.20E-05 4.38E-04

'Argonne National Laboratory-East, Argonne National Laboratory-West, and Teledyne Brown
Engineering are not inciuded because no data were received. Data from Sandia National Labaratory-
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 handied at the site,

C-4



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

CH-TRU Curies on a Site-by-Site Basis (continued}

|LNucide _| ARCO ARMY ETEC
Sn126 3.676-07 | 1.55E-05
Sr90 2.00E-01 | 6.92E+02 | 1.96E+00
Tc99 9.51E-06 | 2.16E-03
Te125m 1.44E-04 | 8.62E-04
Te127 3.95E-08 | 1.02E-07
Te127m 4.03E-08 | 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 2.236-15 | 1.31E-01 | 1.562E+00 | 5.45E-06
Th230 | 4.75E-09 5.25E-11 | 8.11E-03 | 2.0BE-02 | 1.50E-13
Th231 1.77E-08 | 1.06E-08 | 1.79E+00 | 6.17E-02 | 3.32E-14
Th232 1.61€-17 | 6.71E-02 | 3.30E-01 | 5.33E-19
Th234 4.66E-14 | 5.86E+00 | 1.16E-01 | 1.84E-11
“ TI207 1.97€-15 | 4.07E-14 | 1.02E-04 | 3.86E-02 | 1.34E-19
| Ti208 3.956-19 | 1.86E-02 | 9.42E+00 | 3.09E-20
I 11200 4.83E-17 | 2.82E-03 | 3.288-02 | 1.18£-07 |
» U232 2.53E+01
U233 1.20E-11 | 8.00E+01 | 8.99E+02 | 4.81E-03
| uzaa 1.05E-03 1.936-06 | 5.37E+01 | 6.17E+00 | 4.736-09 |
" U235 177608 | 1.06608 | 1.71E400 | 617602 | 3.326-14 |
U236 1.096:07 | 2.49803 |5.27603 | 1.81E-09 |
|| U237 1.53E-04 | 9.26E-01 | 3.67E+00 | 1.10E-11
i u23s 4.66E-14 | 5.86E+00 | 1.16E-01 ! 1.84E-11
| uz240 5.84E-10 | 3.50E-14
Y90 2.00E-01 | 6.92E+02 | 1.96E+00
2r93 2.14E-06 | 9.06E-05
2195 8.09E-12 | 1.07E-09

'Argonne National Laboratory-East, Argonne National Laboratory-West, and Teledyne Brown
Engineering are not included because no data were received. Data from Sandia National Laboratory-
Albuquerque are reported under RH-TRU waste because atthough the final waste form is expected to
be CH-TRU waste, the stored waste is remotely handied at the site.



DOE/CAQ-95-1121. Rev. 3

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

June 1996

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 | Z.16E-09 4.18E-09 I
Am241 9.11E+03 | 1.44E+02 3.24E-01 | 2.84E+02 | 1.61E+03
Am243 3.83E+00 | 2.45E-02 1.22E+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 3.41E-01 2.20E+03 {|
Bi210 2.80E-01 2.38E-13 | 7.23E-10 6.69E-02 1.26E +00 ||

I Bi211 2.32E-01 3.32E-10 | 4.13E-12 1.83E-17 | 2.09€-04 | 9.85E-03 ||
‘Bi212 1.32E-03 6.13E-17 1.64E-02 2.84E-01 I
Bi213 8.06E-02 9.81E-13 1.59E-13 | 2.41E-03 2.07€-01
Bi214 9.04E-01 9.47E-12 | 6.8B8E-09 1.94E-22 | 2.50E-01 6.49E +00
Bk249 1.35€-10 3.65E-09 1.03E-05
Bk250 4.11E-11 9.51E-13
cl14 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

'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- ——
Albuquergue 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.
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CH-TRU Curies on a Site-by-Site Basis {continued)

June 1996

[ noide Jian {un | mouwo [wues  [wts
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 1.57E+02 | 6.54E+01 2.28e+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
Cob58 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
Eul52 4.18E-04 1.33E-06 1.06E+00 | 6.18E-04
L Eu1b54 2_.45E-02 5.25E-07 4.28E-01
‘ Eu155 2.31E-01 3.80E-03
Feb5
Fe59 1.35E-16 1.87E-07
Fr221 8.06E-02 9.81E-13 1.59E-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
1128
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 Labaratory-
Alibuguerque 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.



DOE/CAD-95-1121, Rev. 3

CH-TRU Curies on a Site-by-Site Basis (continued}

June 1996

| Nucide |
Mn54 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 | 1.10€-09
Pa231 1.246-03 | 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 | 3.076-05 | 3.94€-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
Pb203 | 8.06E-02 | 9.81E-13 1.596-13 | 2.41E-03 | 2.07E-01
Pb210 | 2.80E-01 | 2.38E-13 | 7.23€-10 6.69E-02 | 1.26E+00
Pb211 2.326-01 | 3.326-10 | 413612 | 1.836-17 | 2.096-04 | 9.85€-03
PB212 1.326-03 | 6.13E-17 1.64E-02 | 2.B4E-01 |

i Pb214 | 9.046-01 |9.476-12 | 6.886-09 | 1.94E-22 | 2.50E-01 | 6.49E+00

| par07 | 3.03e-08 1.78E-07

| Pmia7 | 2.00e+00 1.056-01 | 1.94E-02

[ Poz10 [ 28001 [1.97613 | 723610 6.69E-02 | 1.26E+00
Po211 6.50E-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

| o213 | 7.89e-02 | 9.606-13 1.55E-13 | 2.36E-03 | 2.02E-01

| Po214 | 9.04601 |9.47e-12 | 6.87€-09 2.50E-01 | 6.49E+00
P0215 2.326-01 | 3.326-10 | 4136112 | 1.836-17 | 2.09E-04 | 9.85E-03
Po216 1.32E-03 | 6.13E-17 1.64E-02 | 2.84E-01
Po218 | 9.056-01 | 9.476-12 | 6.88E-08 | 1.94E-22 | 2.50E-01 | 6.49E+00

'Argonne National Laboratory-East, Argonne Nationai 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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DOE/CAD-95-1121, Rev. 3
June 1296

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

Nuclide

Pri44 3.00E-04 7.79E-04

Pu236 5.37E-17

Pu238 1.15E+05 | 7.65E+01 | 1.53E+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 1.88E+01 | 9.4BE+02
Pu241 1.62E+03 | 1.63E+03 6.32E-03 | 2.40E+02 | 4.79E+04
Pu242 4,85E+02 | 2.02E-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 1.80E-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-O1 3.75E-03

Sn119m 1.66E-08 2.97E-08

Sn121m 1.09e-C2 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 trom Sandia National Laboratory-
Albuguergue are reported under RH-TRU waste because aithough 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)

$r90 4.44E +01 3.10E01 | 1.4BE+03
Tc99 1.02E-02 5.996-05 | 1.78E+01
Te125m | 1.14E-02 3.33E-04
Te127 7.45E-10 2.29E-12
Te127m | 7.60E-10 2.34E-12
Th227 | 2.29-01 | 3.276-10 | 4.07E-12 | 1.81E-17 | 2.066-04 | 9.72E-03
Th228 1.32E-03 | 6.13E-17 1.64E-02 | 2.84E-01
Th229 | 8.06E-02 | 9.81E-13 1.596-13 | 2.41€-03 | 2.07€-01
Th230 | 4.90E-04 | 3.06E-08 | 3.356-06 | 1.35E-18 | 9.98E-07 | 2.45E-04
Th231 5.27E-01 | 5.93-04 | 2.68E-07 | 4.45€-11 | 6.156-05 | 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

I T1207 231601 | 3.31€-10 | 4.12€-12 | 1.836-17 | 2.096-04 | 9.826-03 |
TI208 4.76E-04 | 2.20E-17 5.89E-03 | 1.02E-01
T1209 1.74E-03 | 2.12E-14 3.436-15 | 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 [ 3.17603 | 5.526-02 | 2.986-13 | 1.256-02 | 1.57E+01 n
U235 527601 | 593604 | 2.686:07 | 4.45611 | 6.15605 |8.156-03 |
U236 2.998-06 | 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 2.366-02 | 3.03E-02 116607 | 1.64804 | 4.26E02 |
U240 1.94E-07 9.99E07 | 1.10E:09 |
Y90 4.45E +01 3.10E:01 | 1.48E+03 |
2193 2.30E-03 1.35E-05 I
2195 7.936-12 6.81E-18 |

'Argonne National Laboratory-East, Argonne National Laboratory-West, and Teledyne Brown
Engineering are not included because no data were received. Data from Sandia National Laboratory-
Alpuquerque are reported under RH-TRU waste because although the final waste form is expecteg 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}

2.03E+05 | 2.14E+03 1.56E +03 W 3.74E+03 6.38E+04
Site

'Argonne National Laboratory-East, Argonne National Laboratory-West, and Teledyne Brown
Engineering are not inciuded because no data were received. Data from Sandia Nationai 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)

DOE/CAD-895-1121, Rev. 3

June 1996

Nucide _| PAD
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 | 3.68E+03 | 1.20E+02 ;| 2.40E+05
Am243 7.55E-01 1.80E+01
Am245 1.27E-09
A1217 4.01E-07 3.55E-11 2.14E-09 1.31E-05 1.02E-10 1.94E+00
Ba137m 7.11E+00 2,.96E+03
Fk 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.B2E-13 9.18E-03 1.93E-14 2.66E+01
Bi213 4.01E-07 3.55E-11 2.14€.09 1.31€-05 1.02E-10 1.94E+00
Bi214 9.77E-11 1.35E-08 1.51E-0O6 5.79E-06 7.72E+00
Bk249 8.73E-05
Bk250 8.6BE-08
ci14 1.77E+0Q
Cd108 6.55E+00
Cd113m 7.81E-07
Cel44 8.72E-13 3.70E-02
Cf249 5.39E-02
Ct250 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)

DOE/CAQ-95-1121, Rev. 3

June 1996

Nuclide
Cm243 1.11E+0Q0
Cm244 6.15E+02 6.32E+03
Cm245 1.77€E-03
Cm246 4.28€E-02
Cm247 1.34E-09

| cm2a8 1.61€-04 3.35€-02

" Co58 1.34E-13

“ CoB0 3.56E-01 6.27E+01
Cs134 3.18E-06 6.09E-03
Cs135 2.15E-04

Il Cs137 7.52E+00 3.12E+03 ||

l Es254 8.68E-08 "

“ Eu150 3.50E-05 “

(Eu152 1.22E+00 "
Eu154 2.83E-04 1.10E+00 I
Eu155 3.13E-06 6.18E-01
Febb 1.91E-05
Fe59 1.87E-07
Fr221 4.01E-07 3.85E-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 1.17€-07
Kr85 1.96E-01
Mn54 1.00€E-10 8.49E-04
NbO5 2.41E-09
NbS25m 8.06E-12
Ni59 1.25€-03 1.25E-03

'Argonne National Laboratory-East, Argonne National Laboratory-West,

and Teledyne

Brown

Sngineering 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)

Ni63 1.53E-01 1,53E-01 ’
Np237 | 5.49E+01 1.70E-02 | 3.196-01 | 8.59E+00 | 3.586-03 | 6.58E+01

| Np239 7.55E-01 1.80E +01
Np240m 1.59E-11 1,20E-06
Pa231 2.09E-11 [ 2.31€15 | 2.706-09 | 1.59E-07 | 1.68E-06 | 1.656-09 | 3.16E-01

|| Pa233 | 5.49E+01 1.70E-02 | 3.19E-01 | 859E+00 | 3.586-03 | 6.58E+01

" Pa234 194617 | 9.236-12 | 7.376-06 | 5.26E-08 | 7.90E-03
Pa234m 1.49E-14 | 7.706-09 | 5.67€-03 | 4.046-05 | 6.08E+00

| P20 | 4.016:07 3.55E-11 | 2.14E09 | 1,31E-05 [ 1.026-10 | 1.94E+00
Pb210 4.54E-12 | 1.086-09 | 1.69E-07 | 9.40E-07 | 1.65E+00
Pb211 1.276-12 | 4.836-17 | 1.58E-10 | 1.626-08 | 3.708-07 | 2.896-10 | 2.81E-01

| Po212 498615 | 382813 |{9.188-03 | 1.93E14 | 2.66E+01
Pb214 9.77e-11 | 1.35E-08 | 1.51E-06 | 5.79-06 | 7.726+00
Pd107 317605
Pm147 1.24E-05 4.79E +00
P0210 4.50E-12 | 1.08E-09 [ 1.696-07 | 9.40E-07 | 1.65E+00
Po211 3.56E-15 | 1.35E-19 { 4.43E-13 | 4.53E-11 | 1.04E-09 | 8.10€-13 | 7.86E-04

{ Po212 3.196-15 | 2.45E13 | 5.88E-03 | 1.24E14 | 1.70E+01
Po213 | 3.93E-07 3.47611 | 2.10E09 | 1.2868.05 | 9.94E11 | 1.90E+00
Po214 9.77E-11  { 1.35E-08 | 1.51E-06 | 5.79-06 | 7.72E+00
Po215 1.27E-12 | 4.B36-17 | 1.586-10 | 1.62E-08 | 3.70-07 | 2.896-10 | 2.81€01 |
P0216 4.98E15 | 3.82E13 | 9.18603 | 1.93614 | 2.66E+01 |

“:0218 9.77E11 | 1.35E-08 | 1.51E.06 | 57906 | 7.73E+00 |

{ Pr1aa 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 | 5.55E-02 | 9.98E+03 | 1.84E+05 | 9.13€+03 | 1.58E+02 | 3.51E+05

'Argonne National Laboratory-East, Argonne National Laboratory-West, and Teledyne Brown
Engineering are not included because no data were received. Data from Sandia Nationai Laboratory-
Albuquerqgue 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)

| Nucide |pap  [pant  |arers | ArAes
Puz240 7.22E+03 | 4.22E+04 | 2.21E+03 | 797E+01 | 6.88E+04
Pu241 5.23c+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 1.35E-08 1.51E-06 5.79E-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-Q3 1.93E-14 2.66E+01
Rn222 9.77e-11 1.35E-08 1.51E-06 5.79E-06 7.73E+00
Ru106 1.84E-10 1.52E-02
Sb125 2.60E-Q5 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
Sra0 6.98E+00 2.22E+03
Tc99 4.50E-06 1.78E+QO1
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 Nationai Laboratory-
Albuquerque are reported under RH-TRU waste because aithough the final waste form is expected to
be CH-TRU waste, the stored waste is remotely handled at the site.

o
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CH-TRU Curies on a Site-by-Site Basis (continued)

Te127m 1.09E-07
Th227 | 1.256-12 | 4.776-17 | 1.56E-10 | 1.60E-08 | 3.64E-07 | 2.85E-10 | 2.77E-01
Th228 4.98€-15 | 3.82€-13 | 9.18E-03 | 1.93E-14 | 2.66E+01
Th229 | 4.01E-07 3.55E-11 | 2.14E-09 | 1.31E-05 | 1.026-10 | 1.94E+00
Th230 1.16E-07 | 8.88E-06 | 6.87E-04 | 1.66E-03 | 3.20E-02

ﬂ Th231 | 3.296:07 | 1.09E-10 |4.78E-05 | 1.56E-03 | 5.83E-03 | 1.04E-05 | 2.31E+00
Th232 102613 | 2.65E-12 | 2.138-02 | 4.796-14 | 4.22E-01
Th234 1.49E-14 | 7.10E-08 | 5.67E-03 | 4.046-05 | 6.08E+00
11207 1.27€-12 | 4.826-17 | 1.586-10 | 1.61€-08 | 3.69E-07 | 2.88E-10 | 2.80E-01
T1208 1.796-15 | 1.376-13 | 3.306-03 | 6.94E-15 | 9.55E+00
T1209 8.67E-09 7.66E-13 | 4.63E-11 | 2.83-07 | 2.19E-12 | 4.19E-02
U232 2.56E +01

ll U233 1.42E-03 1.956-07 | 6.56E-06 | 8.93E-03 | 1.78E07 | 1.20E+03
U234 4.81E-03 | 2.036-01 | 1.06E+01 | 1.50E+01 | 1.07E+07"
U235 3.29E-07 | 1.09E-10 | 4.78E-05 | 1.56E-03 | 5.83E-03 | 1.04E-05 | 2.31E+00
U236 9.17€04 | 1.07€02 | 4.77E-02 | 1.126-04 | 6.75E-02
U237 1.28E+00 | 1.77E+01 | 1.48E+00 | 4.23602 | 2.64E+01

“ U238 1.49E-14 | 7.106-09 | 5.67E-03 | 4.04E-05 | 6.08E+00
U240 1.596-11 1.20€-06

| veo 6.98E + 00 2.22€+03

| zro3 2.41E-03
2r95 1.09€-09
TOTAL | 1.66E+02 | 5.556-02 | 8.08E+04 | 1.0B8E+06 | 3.62E+05 | 2.03E+05 | 2.51E+06

'Argonne National

Laboratory-East, Argonne National
Engineering are not included because no data were received. Data from Sandia National Laboratory-

Laboratory-West,

and Teledyne Brown

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

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

ABBREVIATIONS

ARCO ARCO Medical Center, Pennsylvania

ARMY US Army Materiel Command

ETEC Energy Technology Engineering Center

HANF Haniord

INEL Idahe National Engineering Laboratory

KAPL Knolls Atomic Power Laboratory

LANL Los Alamos National Labaratory

LBL Lawrence Berkeley Laboratory

LLNL lLawrence Livermore National Laboratory

Mound Mound Facility

MURR University of Missouri

NTS Nevada Test Site

ORNL Oak Ridge National Laboratory

PAD Paducah

PANT Pantex

RAFETS Rocky Flats Environmental Technology Site (All waste except residues)
RF-Res Rocky Flats Environmental Technology Site - Residues Only

SR-On Savannah River Site, waste generated on-site

SR-Off Savannah River Site, waste that was generated off-site but currentiy 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-
Albugquergue 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/CAQ-85-1121, Rev. 3

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

Ac227 1.06E-16 1.70E-05 2.61E-07 1.35E-18 4.60E-07
Ac228 1.60E-03 3.B7E-05

Ag110 4 13E-08 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+O 1.2BE+02
Bi210 2.33E-07 6.06E-12 1.B7E-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 1.186E-06 3.26E-10 1.24E-14 7.25E-15
Bk249

ci14 4,00E-02

Cd113m 1.15E-07 8.88E-07
Cel44 3.88E+00 1.56E+00 1.60E-02
Ct249

Ct250

Cf252

Cm243 1.45E-02

Cm244 9.63E-02

Cm245

Cm246

Cm248

June 1936

r———

‘Argonne National Laboratory-West is not inciuded in this table because no radionuclide data were received fr.

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

Nuclide
Co58 4.37E-11
Co60 2.30E+00 | 3.36E+02 1.31E+01 2.75E-01 4.17E+00
Crs51 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
F1223 1.45E-18 2.35E-07 3.60E-09 1.87E-20 6.34E-09
H3 1.43E-01

I s 5.95E + 00
Mn54 8.31E-02
Nb95 5.28E-12 2.14E14
Nb95m 1.76E-14 7.15E-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

‘Argonne National Laboratory-West is not included in this table because no radionuciide data were received from
the site.
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RH-TRU Curies on a Site-by-Site Basis (continued)

Nucide |ETec  [wawe  fwe  jkam  juaw |
Pb211 1.05E-18 1.70E-05 2.61E-07 1.35E-18 4.60E-07
Pp212 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
Pp215 1.05E-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+O 6.09E+01 9.27E-01 3.90E+00
Pu239 4.00E-01 3.35E+02 2.98E+O 3.30E-03 9.28E+M
Pu240 1.67E+02 1.13E+01 3.10E-03

Pu241 4.67E+03 4 82E+01 7.77E-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 1.70€-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 fre

the site.
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DOE/CAD-95-1121, Rev. 3

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

Noge | erec ™
Rn220 1.49€-03 2.65E-05
Rn222 1.16E-06 3.26E-10 1.24E-14 7.25E-15
Au106 6.64E-02 4.98E-01 3.38E-01
Sb125 9.81E-01 5.33E-01 2.79E +00
Sh126 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
Ta182 1.49E-07
Tc99 1.18E-03 9.54E-03
Tel25m 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
Th23t1 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

"Argonne National Laboratory-West is not included in this tabie because no radicnuclide data were received from

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

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

U233 6.65E-14 4.15E-01 3.91E-01 7.62E-14

U234 1.29E+00 1.51E-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
uz40

Y90 2.62E+00 6.46E+ 33 1.70E+03 5.70E+01 1.24E+02
72r93 2.65E-04 2.15E-03
2r85 2.38E-12 9.64E-15

SNL/NM

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

Pm 10 5.12€-09

‘ Ag110m 3.85E-07
Am241 4 .85E-O1 2.41E+02 6.79€-02 1.02E-02 5.39€E-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 2.39t-07 1.24E-16 1.51E-12 4.72E-07
Bi211 9.88E-13 7.12€-04 4.20E-13 2.77E-20 7.37E-04
Bi212 2.08BE-18 8.51E-02 8.66E-02

—

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

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

DOE/CAD-95-1121, Rev. 3

Nucide _ [wrs  Jomw  [ses  |swmm |wvor  |Torat |
Bi213 B8.80E-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 2.82£-08
Bk249 5.94E-11 5.94E-11
Ci4 6.12E+00 6.15E+00
Cd113m 1.00E-06
Cel44 1.20E+01 1.75E+01
Ct249 1.34E-02 1.34E-02
Cf250 1.81E-01 1.81E-01
Ci2s2 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
Cob8 4.37E-11
Co60 6.17E+02 9.73E+02
CrB1 1.08E-05
Cs134 9.56E +00 6.81E+01
Cs135 2.15E-04
Cs137 9.78E+03 | 6.B6E+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 8.8B0OE-14 3.02E-01 2.96E-15 6.40E-18 7.44E-15 3.03E-1
Fr223 1.36E-14 9.90€-06 5.80E-15 3.82E-22 1.01E-05
H3 7.71E-02 2.20E-0

June 13996

'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/CAD-95-1121, Rev. 3

| Nuctide | NTS ORNL SRS SNL/INM | WVDP TOTAL
Kr85 5,95E +00
Mn54 8.31E-02
Nb95 2.01E +00 2.01E+00
Nb95m 6.72E-03 6.72E-03
Ni63 3.50E +00
Np237 | 3.196-06 | 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 6.396-12 | 8.11E-05 | 2.67E-11 | 5.21E-19 1.47E-04
Pa233 3.196-06 | 8.39E+00 | 1.436.05 | 1.016-08 | 1.496-06 | 8.39E+00 |
Pa234 | 3.31E-21 [ 3.96E-02 3.96E-02
Pa234m | 2,54E-18 | 3.05E+01 3.05E +01 “
Pp209 | 8.80E-14 |3.02601 | 2.96615 | 6.39E18 | 7.44E15 | 3.036-01 |
Pb210 2.39E-07 | 1.24E-16 1.51E-12 | 4.72E-07

| Pb211 9.88E-13 | 7.196-04 | 4.208-13 | 2.776-20 7.37E-04

: pb212 | 2.08E-18 | 8.516-02 8.66€-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
P0210 2.396-07 | 3.40E-17 151612 | 4.72€-07
Po211 2.776-15 | 2.01E-06 | 1.186-15 | 7.74E-23 2.06E-06
P0212 1,34E-18 | 5.45E-02 5.55€-02
Po213 | 8.61E-14 | 2.956-01 | 2.89E-15 | 6.26E-18 | 7.28E-15 | 2.96E-01
Po214 1.666-06 | 1.64E-14 | 7.34E-20 | 2.38E-11 | 2.82E-06
P0215 9.88E-13 | 7.19E-04 | 4.20E13 | 2.77E-20 7.37E-04
P0216 2.08E-18 | 8.51E-02 8.66E-02
P0218 1.66€-06 | 1.64E-14 | 7.34E-20 | 2.38E-11 | 2.82E-06

June 1996

—

——

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

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

DOE/CAG-95-1121, Rev. 3

[iosiee wrs  Jomw  [sws  Towow [wwor  [vora |
Pri144 1.18E+01 1.73E+01 |
Pu238 2.82E+01 | B.83E+00 | 4.92E-06 1.98E+01 | 1.69E+02
Pu239 2.36E+00 | 9.86E+01 | 1.06E-02 2.00E-06 5.59E +02
Pu240 2.54E-01 1.07E+00 | 5.06E-04 1.79E+02
Pu241 6.60E-05 3.98£-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 2.77€-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 8.73€E-02 8.89E-02
Rh106 3.21E+01 3.30E+01
Rn219 9.88E-13 7.19€-04 4.20E-13 2.77E-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
Sro0 3.53E+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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RH-TRU Curies on a Site-by-Site Basis (continued)

DOE/CAO-95-1121, Rev. 3

Nuclide NTS SRS SNL/NM m TOTAL
Tc99 1.07E-02
Te125m 1.06E +00
Te127 5.91€-09
Te127m 6.04E-09
Th227 9.74€-13 | 7.09€-04 | 4.14E-13 | 2.73E-20 7.278-04
Th228 2.08€-18 | 8.51E-02 8.66E-02
Th229 8.80E-14 | 3.02E-01 2.96€-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 1.266-06 | 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 9.856-13 | 7.176:04 | 4.19e-13 | 2.76E-20 7.35E-04
TI208 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 3.71€-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
2r93 2.41E-03
2r95 9.06E-01 9.06E-01
Totalby | 1.58E+02 | 9.81E+04 | 4.20E+01 1.64E+02 | 1.39E+05
Site

| O E—

June 1996

—

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

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

ABBREVIATIONS

ETEC Energy Technology Engineering Center
HANF Hanford

[NEL Idaho Nationai Engineering Laboratory
KAPL Knolls Atomic Power Laboratory

LANL Los Alamos Natjonal Laboratory

NTS  Nevada Test Site

ORNL Oak Ridge National Laboratory

SRS Savannah River Site

SNL/NM  Sandia Nationai Laboratory-Aibuquerque
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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date :
to :

from :

subject :

Sandia National Laboratories

Maraged and Opermied by Sandia Corporstion
» Lockheed Martio Corporstion
Albuquergque, New Mexco §7185-1328

Yune 20, 1996

Russ 2isping (DO%
LC 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 emroneously used
for the decay caiculations was 1.0B8E+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 C{252 has a halflife 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 Jess 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 Anaiytical
Nuclide Solution to Baternan Equation,
Decayed to the Year 1995

D Decay Half- u Existing Correct
Mode Life Inventory Inventory
(b) (c) [sec} (d) [Cunes] (e) [Curies] (f)
cf252 a,7.5F £.3250E+07 3.5482E+01 (g) 3.5482E-08
Cm248 a.SF 1.0700E+13 8.1266E-03 (h) 8.1266E-09
Pu240 a.1.5F 2.0630E+11 82980E-06 () 8.2980E-12

(8)  Calculations comespond only to the 1982 inventory of stared Cf252 x Hanford for CH-TRU. Thess
values indicated thar the decay caiculstions of Ref. SNL-1 overesumated the inventory (on a WIPP-
Scale basis) of CI252 (and to an lesser extemt for the first two daughters of CI252. namely - Cm248
and Pu240). The caiculations presented here correspond to 1.08E+03 Ci for the “Existing Invenrory”
and 1.08E-03 Ci for the "Correct Inventory™ ar year = 1982 for the undecayed stored Hanford CH-
TRU. The Existing Inventory value was that valoe used in Ref. SNL-1. Acnvity values presented here
for Cm248 and Pu240 correspond only (o ingrowth activities from Cf252 only.

Exceptional Service in the National Interest



() Radionuclides are Cf252 and its first two daughters (these are incorporated into the WIPP PA database
to yvield Ref. CCA-2).

© Decay mode information taken from Ref. GE-1.
d) Halflife values are those incorporated in ORIGENZ, see Ref. SNL-2.
te) “Existing Inveatory” 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.

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

® Using this value in the TWBID resulied in a total decayed WIPP-Scale stored Cf252 inventory of 36.1
Ci [Ref. CH-2] (983 % of this value was from the incomrect value from the 1982 Hanford inventary).
Thus, correcting the undecayed 1982 Hanford value for C252 will result in a substantial lowering of

the stored and projecied inventory of Cf252. Since Cf252 has a halfiife dess thap 20 yr. it does not con-
wibute to the EPA Unit value and does nox effect WIPP PA CCA calculations.

(b) Using this ingrowth vaiue in the TWBID resulted in a total decayed WIPP-Scale stored Cm248 inven-
tory of 3.35E-02 Ci [Ref. CH-2) (24.3 % of this value was from the incorreet value from the 1982
Hanford inventory). Thus., cormecting the undecayed 1982 Hanford value for C252 will result in a sub-
stantial lowering of the stored and projecied inventory of Cm248. Since the total activity change due
to the ingrowth of Crm248 from CL252 is very small it has a negligible contribution (o the EPA Unit
{see Table 4 of Ref. SNL-3) and does not affect PA calculations.

(4] Using this ingrowth value in the TWBID resuited in a toal 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, comesting the undecayed 1982 Hanford value for Cf2452 will result
in a negligible lowering of the stored and projected inventary of Pu240 (or any further decay danghters
from Cf252). Since the total activity change doe to the ingrowth of Pu240 from Cr252 is very small it
has a negligible contnbution to the EPA Unit (sex Table 4 of Ref. SNL-3) and does not affect PA cal-
culations.
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