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PHASE I HIGH-LEVEL WASTE PRETREATMENT
AND FEED STAGING PLAN

1.0 OBJECTIVE

The objective of the Phase I High-Level Waste Pretreatment and Feed Staging Plan is
to determine a strategy for preparing and delivering a high-level waste (HLW) feed to the
Phase I private contractor. The HLW feed must meet certain requirements with regard to
quantity, composition, and physical properties. These requirements are specified in the draft
release of the U.S. Department of Energy (DOE) Tank Waste Remediation System (TWRS)
Request for Proposals (RFP) (DOE 1995a). A comparison of the estimated compositions of
pretreated HLW with feed envelope specifications currently described in the draft RFP is
included in Appendix B. Based on this assessment, the recommended changes to the HLW
feed envelope specifications for the final RFP are provided.

This document recommends a preliminary transfer system architecture and operating
scenario for the delivery of the pretreated, high-heat, and aging waste sludge to the Phase I
HLW vitrification facility. A discussion is provided for the preferred transfer route (via
underground pipelines and process pits), equipment and operating constraints (pumps, piping,
valves, etc.), and a preliminary target schedule for the transfers. Eight alternative waste
transfer routings and their associated requirements are evaluated (Chapter 5.0). Revisions to
this preliminary feed staging plan will be conducted as program assumptions are verified or
as necessary to reflect modifications to program assumptions. The next planned revision to
the Phase I High-Level Waste Pretreatment and Feed Staging Plan is scheduled for
completion on August 30, 1996 (U.S. Department of Energy-Richland Operations Office
[DOE-RL] Milestone T33-96-235).

1.1 BACKGROUND AND SCOPE

As an option in Phase I of the TWRS Privatization RFP, the private contractor will
conduct a demonstration of HLW vitrification technology. It will be the responsibility of the
private contractor to develop, finance, construct, own, operate, decontaminate and
decommission, and close the HLW demonstration facility as described in the draft RFP
issued by the DOE in November 1995. The DOE will pay a fee for these services under a
fixed-price contract (DOE 1995a).

The candidate feeds for the Phase I HLW vitrification demonstration include the aging
wastes stored in double-shell tanks (DSTs) 241-AZ-101 (101-AZ) and 241-AZ-102 (102-AZ),
and high-heat sludge from single-shell tank (SST) 241-C-106 (106-C). A fraction of the
106-C solids are transferred into 241-AY-102 (102-AY), and then transferred into 101-AZ by
the 102-AY transfer pump. Assuming no new pumps are installed, a fraction of the 106-C
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solids and all of the 102-AY solids are left behind in the transfer from 102-AY. A separate
case is evaluated that assumes some mobilization of 102-AY solids by installing mixer
pumps. After pretreatment, characterization, and transfer into the private vendor’s feed
tanks by the Project Hanford Management Contractor (PHMC), the waste will be vitrified
and packaged by the HLW private contractor. The vitrified HLW glass will ultimately be
returned to the DOE in a form suitable for geologic disposal.

The Phase I High-Level Waste Pretreatment and Feed Staging Plan evaluates the
preparation of a HLW feed from the high-heat sludges, and evaluates eight alternatives and
system requirements for delivering the Phase I HLW feed to the private contractor feed
tank(s). A recommendation is provided for the preferred transfer system alternative. Based
on this recommendation, a preliminary time-phased, step-by-step plan for providing Phase I
HLW feed is included. Cost estimates and a detailed schedule will be included in a future
revision of this document.

This study is part of an integrated effort that includes the Preliminary Low-Level
Waste Feed Staging Plan (Certa et al. 1996), the Operational Waste Volume Projection
(Koreski and Strode 1995), and the NCAW Consolidation Management Plan (Powell 1996).
Future revisions to the assumptions in these documents, and any other new issues, will be
integrated into the August 1996 update.

1.2 PURPOSE AND NEED

The development and evaluation of the options associated with pretreating and staging
the Phase I HLW solids provides input to the development of the final RFP requirements.
The processing of HLW for vitrification and the minimization of disposal costs are crucial
elements of the TWRS mission. A demonstration of HLW pretreatment and vitrification
technologies is necessary to identify the requirements, issues, and potential risks. To
perform this demonstration, a definition of the HLW pretreatment requirements and feed
staging plan must be prepared. The information contained in this document supports the
decision process by establishing the HLW feed staging criteria that encompass estimates of
feed inventory and pretreatment requirements.
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2.0 SUMMARY

The DOE has sufficient HLW feed and the means to provide feed to the privatization
contractor during Phase I. The initially available HLW feed totals about twice the minimum
feed requirements. The flexibility of the current infrastructure within tank farms provides a
variety of methods to transfer the feed to the privatization contractor site location. The
amount and type of pretreatment (sludge washing) necessary for the Phase I processing can
be tailored to support the demonstration goals without having a significant impact on glass
volume (i.e., either inhibited water or caustic leaching can be used).

Table 2-1 shows the estimated Phase 1 HLW feed composition versus the minimum
and maximum concentrations. This estimate assumes all wastes are blended together as
discussed in the Double-Shell Tank Waste Consolidation and Retrieval Planning Base Case
(Bacon 1995). Based on this assessment, a revision of the RFP HLW feed specification is
recommended. A discussion of the proposed changes to the RFP is included in Appendix B
following the Feed Envelope Assessment. It is recommended that these changes be made
before the issuance of the final RFP.

Table 2-1. Acceptable Composition Ranges for Selected Phase I High-Level Waste Feed
Components (DOE 1995a).

Component Minimum Estimated Maximum Revised
concentration concentration concentration maximum
(g/L) (g/L) (g/L) concentration
| (g/L)
Aluminum 1.00 2.94 3.30 5.30
Chromium 0.04 0.07 0.25 0.42
TIodine 0.00 0.0000303 (high) 0.0000014 0.001
Iron 3.30 5.36 8.90 13
Phosphorus 0.01 0.14 0.19 - 0.54
Sodium - 3.00 5.49 6.00 9.2
Thallium 0.00 0.10 (high) 0.083 0.14
Zirconium 0.02 0.90 2.80 4.6
1C 0.00 0.0008())11(1518 CvV/L | 0.000001 Ci/L. | 0.000002 Ci/L
igh)
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Table 2-2 shows the physical properties of the feed versus the specification ranges.
An assessment of the other HLW physical properties (e.g., viscosity, yield stress, heat
capacity, etc.) is not performed, and will be included in a future draft. However, pretreated
HLW transferred to the private contractor facility will be conditioned to meet the transfer
system requirements for physical properties, as defined in the TWRS Functions and

Requirements (WHC 1995).

Table 2-2. Acceptable Physical Property Ranges for Selected Phase I High-Level Waste
Feed Components (DOE 1995a).

Physical property Minimum Estimated Maximum
Total solids mass 190,000 kg 241,000 kg NA
(oxide basis (minimum) to
excluding sodium 3555,000 kg
and silicon) (maximum)
Solids concentration 2.5 wt% 2.5 wt% 13 wt%
pH >10 13 NA
Water content 87 wt% 97.5 wt% 97.5 wt%

A preliminary transfer system architecture has been identified as a feasible path for
delivering the Phase I HLW feed to the private contractor. This concept uses existing 3-in.
supernatant transfer lines in the A Farm Complex Waste Transfer System and a proposed new
3-in. transfer line (included in the scope of Project W-314) to transfer the waste slurry to the
private contractor’s facility. The requirements for this system and a discussion of alternative
routings are outlined in Chapter 5.0.

Interaction requirements with low-level waste (LLW) operations and other operations
of DSTs in the A Farm Complex are considered in this preliminary evaluation and also will
be addressed in the August 1996 revision of this document. In this analysis, interactions
with LLW feed staging should have a minimal effect on the HLW feed slurry transfers in
Phase I. Transfer routings that do not use a dedicated tank in AP Farm are described in
Chapter 5.0. Figure 2-1 (Alternative 8) is a schematic of the recommended Phase I HLW
feed transfer system.

For planning, it is recommended that pretreatment of the high-heat and aging waste
sludges consist of a minimum of one dilute caustic (0.1M NaOH) wash (i.e., inhibited
water), in addition to the sludge dissolution (wash) that occurs upon retrieval. These
pretreatment steps will remove excess sodiumn from the slurry feed to HLW. As a result of
the 20 wt% sodium oxide limit in the reference CVS glass composition (Hrma et al. 1994),
the dilute caustic wash will remove the excess sodium from the feed to generate 41 percent
less glass compared with no dilute caustic washes (Table 4-9). This wash also brings the
feed concentration below the draft RFP specification of 6.0 g Na/L maximum (DOE 1995a).
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Figure 2-1. Proposed Phase I High-Level Waste Feed Transfer System.
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Based on current analyses of potential glass formulations and best estimates of tank
inventories, there may be little or no benefit from caustic leaching in terms of glass volume
reduction (i.e., glass volumes are not significantly reduced by caustic leaching). However,
based on the uncertainty of the tank compositions and glass formulations, there may be some
incentive for caustic leaching (e.g., 3M NaOH) to reduce aluminum in the waste feed (see
Section 4.4 and Appendix D). Additionally, a demonstration: of caustic leaching technology
may be important, irrespective of glass volume reduction.

The process information obtained from conducting a caustic leaching technology
demonstration may be beneficial to mitigating program uncertainties/risks associated with
Phase II processing of tank wastes. The program uncertainties and risks are discussed in the
U.S. Department of Energy-Headquarters’ (DOE-HQ) TWRS Systems Requirements Review
(DOE 1995b). Therefore, dilute caustic washing is recommended, but the option for caustic
washing should be preserved in Phase I HLW pretreatment.
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3.0 ASSUMPTIONS AND METHODS OF ANALYSIS

This chapter describes the assumptions used in this evaluation. Best estimates of tank
waste inventory, sludge consolidation, waste pretreatment, HLW glass formulations, and the
status of thermodynamic modeling are discussed. A definition is provided for a range of
retrieved sludge and process efficiencies used for this analysis. The assumptions and ranges
used in this analysis are to bound the uncertainties in the HLW processing and feed staging
parameters. A formal risk assessment has yet to be performed to help to determine the
preferred case.

3.1 TANK WASTE INVENTORY

The candidate sludge feeds for Phase I HLW are Neutralized Current Acid Waste
(NCAW) from 101-AZ and 102-AZ and high-heat sludge retrieved from 106-C into 102-AZ
via 102-AY. Retrieval of sludge from 102-AY is not assumed in the base case scenario.
The impacts of retrieving a fraction of 102-AY are discussed in a separate case. NCAW is
the HLW generated from the first cycle solvent extraction process from the Plutonium-
Uranium Extraction (PUREX) plant. SST 106-C contains metal waste from the bismuth
phosphate process, and PUREX supernatant and siudge wash waste from 244-AR vault. It
received large amounts of strontium, resulting in a high-heat load that requires water
additions and ventilation for cooling.

The tank waste inventories used in this analysis consist of the best analytical
information available. For SST 106-C, and DSTs 101-AZ and 102-AZ, the inventories and
solubility data represent a change from the values reported in the TWRS Process Flowsheet
{Orme 1995). The revised inventory assumptions will be integrated into the next release of
the flowsheet. Tables A-1 through A-3 of Appendix A contain the revised inventory
assumptions for the Phase I HLW source tanks. The 102-AY inventory is consistent with the
TWRS Process Flowsheet and is shown in Table A4 of Appendix A.

The flowsheet models all of the SSTs as one global inventory and allocates the global
inventory to individual tanks using a calculated model (Agnew 1994a and 1994b). For
purposes of the flowsheet, the global modeling does not alter the results when the SSTs are
taken as a whole. However, for the processing of a single tank, such as in this analysis for
106-C, it can have a significant impact on the outcome and the inventory assumptions must
come from lab analyses (Weiss 1988). For DSTs 101-AZ and 102-AZ, the inventories are
revised based upon a reevaluation of core sampie data, Tank Characterization Reports
(TCRs), lab analyses, and historical records. Appendix D includes a discussion of the
assumptions, uncertainties, and references used for the revised inventories.
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3.2 PROCESS PARAMETERS FOR WASTE CONSOLIDATION

The following section details the processing parameters that are considered in this
analysis. The HLW feed staging plan interfaces with other activities such as high-heat and
aging waste sludge consolidation (i.e., retrieval and pretreatment), the HLW feed
specifications, and the HLW glass formulation. To analyze the sensitivities to these
parameters, a high- and a low-range value are evaluated. This range will be narrowed as
further analyses continue.

3.2.1 Consolidation of High-Heat Sludge and Aging Waste

The Double-Shell Tank Waste Consolidation and Retrieval Planning Base Case (Bacon
1995) describes the base case scenario for the consolidation of high-heat and aging waste
sludges. In this scenario, technology demonstrations of retrieval and in-tank sludge washing
are planned for NCAW, also referred to as aging waste, from tanks 101-AZ and 102-AZ and
high-heat sludge retrieved into 101-AZ (via 102-AY) from 106-C. In the final sludge
consolidation, the pretreated solids are combined in tank 102-AZ and are scheduled to be
available for transfer to the private contractor at the beginning of fiscal year 2002.

The base case distribution of source tanks consolidated in tank 102-AZ is based on the
transfers described in the Double-Shell Tank Waste Consolidation and Retrieval Planning
Base Case (Bacon 1995) and the minimum sludge retrieval fractions. The percentages of
each source tank are shown in Table 3-1.

Table 3-1. Base Case High-level Waste Sludge Recoveries for Phase 1
High-Level Waste (Percent of Tank Inventory).

Phase I tank Percent retrieval Percent heel (percent | Percent consolidated
loss in 102-AY) in tank 102-AZ
106-C 75 50 37.5
102-AY ¢ -- 0
101-AZ 80 -- 80
102-AZ 80 - 100 (80 Retrieved)

As a basis, it is assumed that a minimum of 75 percent of the sludge is retrieved from
tank 106-C into 102-AY (consistent with the Project W-320 planning basis), and 50 percent
of that volume of 106-C (i.e., 37.5 percent of the original 106-C sludge volume) is recovered
from 102-AY into 101-AZ. No 102-AY sludge is retrieved in the sludge transfer from
102-AY into 101-AZ. Sludges from 101-AZ and 102-AZ are combined, and a minimum of
80 percent of the combined AZ sludge plus the 37.5 percent of 106-C are available for
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delivery into the private contractor feed tank(s) during Phase I. Refer to Bacon (1995) for
detail on the base case sludge and supernate transfers. The above recovery fractions are
preliminary allowances only.

There is uncertainty regarding the extent to which the sludge can be retrieved from
each of the tanks. The efficiency will depend upon the operating constraints of the
equipment in place and the physical characteristics of the sludge. This efficiency is an
important matter because it has a direct impact on the quantity of feed available to the
Phase I HLW contractor. Not only does it affect the design of the HLW vitrification facility,
but also the operating requirements for staging the waste to the private contractor.

Alternative consolidation strategies and tradeoff studies are currently being reviewed
(Powell 1996). For purposes of this study, the planning basis (Bacon 1995) with the
minimum retrieval fractions and a case representing very efficient retrieval, are evaluated as
bounding cases. The assumptions used in this evaluation represent a lower and upper bound
for Phase I sludge consolidation, and the retrieval ranges are presented in Table 3-2.

Table 3-2. Range of Expected High-Level Waste Sludge Recoveries for Phase I.

Phase I tank Percent retrieval Percent heel (percent | Percent decant losses
loss in 102-AY)"
106-C 75 to 95° 50 to 25 --
102-AY 0 to 36 - -
101-AZ 80 to 99 - Small (<0.5)
102-AZ 80 to 99 - Small (<0.5)

*The high value assumes the installation of 300-hp mixer pumps in 102-AY (Grams
1995). Shear strength measurements (Grams 1995) and 106-C retrieval plans suggest that
the retrieval of appreciable amounts of 102-AY will require the installation of additional

equipment.

*The "percent heel” represents the percentage of the retrieved sludge from tank
106-C that is left behind in 102-AY in the base case consolidation scenario.

3.2.1.1 Case for No Consolidation. This study also evaluates an alternative that does not
consolidate sludges into 102-AZ. In the "no consolidation" case, three separate pretreated
HLW batches (101-AZ, 102-AZ, and 102-AY plus 106-C) would be fed to the private
contractor. The maximum heel remaining in each tank is conservatively estimated at

20 percent, based upon installing two mixer pumps in each tank to mobilize the solids. An
upper bound for retrieval of these tanks, a 1 percent heel, is also evaluated.

This analysis examines the impact of the "no consolidation" case as an alternative
bounding case. This will provide some perspective on the impacts and uncertainty ranges




WHC-SD-WM-ES-370
Revision 0

resulting from variations of the preferred consolidation case. The estimated HLW feed
compositions and quantities on an individual tank basis are compared to the draft RFP
specifications for HLW feed. Rather than assuming the sludge consolidation fractions in
Tables 3-1 and 3-2, the Phase I source tanks are processed and transferred individually to
determine if any one or two tanks can provide a sufficient quantity of feed within the HLW
feed quantity and composition specifications.

The results of these assumptions, shown in Table 4-2, are used to provide a range of
sludge recoveries only. Early estimates based on sludge shear strength measurements of the
AZ tanks indicate that the minimum heels left in each of the tanks, assuming sludge
mobilization with two 300-hp mixer pumps, are 3 percent and 40 percent, for 101-AZ and
102-AZ, respectively (Grams 1995). If higher recovery fractions are desired, additional
process equipment (e.g., sluicing systems) may be necessary. The shear strength
measurements used in Grams (1995) can not be considered to be precise, and the actual
percent of mobilized sludge may be different from the estimates provided in that document.

3.2.1.2 "Mobilize 102-AY Solids" Case. Table 3-3 below shows the estimated physical
characteristics of the 102-AY solids based upon shear strength measurements (Grams 1995).

Table 3-3. Hanford Site 102-AY Estimated Heel Using Two 300-hp Mixer Pumps.

Tank Waste type Shear Strength dy/cm® Effective cleaning Heel Kl (Kgal)
{(b/f) radius/ %
mobilized cm (ft)/ %
102-AY Dilute 31 (64) 488 (16)/36% 76 (20)
noncomplexed

Equation: ECR = K-U,-D-7"

ECR - Effective Cleaning Radius (cm)

K - Constant (17.3)

U, D - Jet Velocity Times Jet Diameter (27314 ¢cm?/s)
7 - Sludge Shear Strength (dy/cm?)

n - Experimental Constant (0.67).

Using two 300-hp mixer pumps retrieves only 36 percent of the 102-AY sludge based
on a sludge shear strength of 31,000 dy/cm?. This would provide the maximum case limit of
blending approximately 76,000 L of 102-AY sludges with the 106-C solids. This case would
assume that the two mixer pumps completely remobilize the 106-C solids. To evaluate the
impacts of mobilizing 36 percent of 102-AY on HLW feed composition, the minimum
recovery fractions for the other source tanks in Table 3-2 are used ("worst case”). These
impacts are small as discussed in Section 4.3.1.3.

A small fraction of the solids from 102-AY may be incidentally mobilized by other
mechanisms during the 106-C sluicing operation. The amount of 102-AY sludge incidentally
mobilized by the returning slurry from the 106-C sluicing operations can be evaluated by

comparing the slurry exit velocity and pipe diameter to the jet velocity and nozzle diameter
of the 300-hp mixer pump:

10
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Stuicing operations will require 1,136 L/min (300 gal/min) per sluicing nozzle. Two
sluicing nozzles operating simultaneousiy will provide 2,271 L/min (600 gal/min) of return
fluid back to 102-AY. This would be a bounding case. The return pipe (nominai 3-in.
diameter) at maximum flow for two sluicers would have an exit velocity (Uy) of 829 cm/s
(27.2 tps). The exit diameter of the pipe is 7.79 cm (3.068 in.) for standard strength steel
pipe. The UyD ratio of the maximum return sluice sturry would then be 6,458 cm?’/sec
(6.95 ft*/sec). This U,D for the return pipe is 24 percent of the U,D for the two 300-hp
mixer pumps. Furthermore, note that there would be 4 nozzles for the two mixer pumps
which makes the total flow of the returned sluice material only one fourth of the 24 percent,
or 6 percent. Thus, for the maximum bounding case, the returned sluice material would only
retrieve 6 percent of that of two 300-hp mixer pumps (i.e., 6 percent of 36 percent of the
102-AY solids). This would occur if the sluice return was done at the bottom of the tank
with the jet exit angled at the most advantageous angle and rotated through 360 degrees.

As planned, the sluice material will be added at the top of the tank through a slurry
spreader which greatly reduces the exit velocity and angles it away from the sludge in the
bottom of the tank. Therefore, there will be little, if any, 102-AY sludge mobilized by the
returned sluicate.

Another possibility for inclusion of some 102-AY sludge with the 106-C slurry occurs
when using a small mixer pump (75 hp) to maintain a uniform slurry in tank 102-AY.
Similarly, a single smaller mixer pump would pick up only a small fraction of what two
300-hp mixer pumps would take. This amount is reduced to essentially zero when the
smaller mixer pump is located such that the jets are well above the sludge layer, directed into
the slurry layer. :

3.2.2 Phase I High-Level Waste Pretreatment

Meeting the Phase I HLW feed criteria depends upon the composition of the waste,
and also to a large extent, the solubility effects of the HLW pretreatment process (in-tank
sludge washing). For this study, the best estimates using recent lab testing combined with
tank inventory estimates based on analytical data are used to model the chemical behavior of
the Phase I sludges in the pretreatment process. A comparison with the results of current
efforts using more rigorous chemical thermodynamic modeling and alternative inventory
assumptions (sensitivity studies) are deferred to the update of the Phase I HLW Pretreatment
and Feed Staging Plan scheduled to be issued in August 1996.

Another goal for the pretreatment of Phase I HLW sludge is to minimize the volume
of HLW glass produced, while providing at least the minimum sludge volume of waste as
specified in the draft RFP (equivalent to 190 MT of waste oxides, excluding sodium and
silicon) for the Phase I HLW vitrification demonstration. Minimizing the HLW glass volume
will minimize the cost for geologic disposal. For HLW glass limited by aluminum,
chromium, phosphorus, or sodium oxides, the amount of glass may be reduced by in-tank
sludge washing with caustic. An added benefit is that a demonstration of the pretreatment

11
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process will provide better estimates of the effect of caustic leaching in the processing of the
remaining tank waste. The issue of depleting tank storage space with large additions of wash
solution is addressed in Section 4.6.5.

The minimum processing required to prepare the Phase I HLW feed is evaluated.
This analysis examines the effects of dilute caustic washing and caustic leaching of the
Phase I sludge, and describes the impacts on feed composition and glass product volumes.
Settle/decant operating assumptions and efficiencies for in-tank sludge washing are consistent
with the TWRS Process Flowsheet (Orme 1995).

3.2.2.1 Water Wash Solubility Factors. Appendix A contains the revised soluble and
insoluble component masses for each tank based on the TWRS Process Flowsheet and other
analytical data explained below. The water wash factors are based on laboratory testing.

The results obtained from water washing of the core composites are used to determine
the solubility of each component for the Phase I HLW source tanks. For each component,
the amount removed from the sludge is assumed to be equal to the amount found in the wash
solution(s) divided by the sum of the soluble mass and the amount left in the washed solids.
For the majority of the components, the mass balances are not in total agreement. However,
for all of the major components, including aluminum, chromium, iron, and sodium, the mass
balances are within 15 percent. The water wash factors (or efficiencies) for NCAW are
taken from tank characterization reports for 101-AZ and 102-AZ (Gray et al. 1993a, Gray
et al. 1993b, and Peterson et al. 1989). Because of poor mass balances in the analyses, the
processing of HLW sludge may be highly dependent upon the methodology for calculating
solubility factors. A sensitivity study to examine the impacts of using alternative water
solubility factors will be included in the August 1996 update to this plan.

Water solubility factors for 106-C are based upon data presented by Weiss (1988).
Where wash data are unavailable, the flowsheet assumptions for SST waste components are
used. Table A-1 in Appendix A shows the water soluble and insoluble component masses for
106-C.

In the recommended case, the sludges undergo one dilute caustic wash in addition to
the retrieval "wash.” The composition is shown in the shaded column of Tabile B-1.
Sludges from 101-AZ, 102-AZ, and 106-C are blended together according to Tables 3-1 and
3-2. The blended waste compositions (at 31 g oxides/L) to be transferred to the Phase I
HLW contractor are presented in Tables B-1 and B-2 of Appendix B as part of the HLW
Feed Envelope Assessment.

3.2.2.2 Caustic Wash Solubility Factors. The caustic leach efficiencies (percent removal

from the solid phase) assumed for this study are shown in Table 3-4, and are consistent with
Orme (1995).

12
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Table 3-4. Enhanced Sludge Washing--Caustic Leach Efficiencies.?

High-heat tank Aluminum Chromium Phosphate
106-C 48% 66% 11%
101-AZ 85% 75% 0%
102-AZ 85% 5% 70%

*These caustic leach efficiencies and the associated compositions in Appendix B should be regarded as
preliminary allowances only. Phase I testing of sludges is currently being conducted, and the results will be
included in the August 1996 document update.

No analytical data are currently available for the caustic washing of 106-C.
Therefore, in the absence of this data, the caustic leach efficiencies for 106-C are assumed to
be the same as those determined from testing 241-C-103 (103-C) samples. Single-shell tank
106-C is assumed to contain similar waste as 103-C (Brevick 1994). Tanks 101-C through
106-C all received metal waste from the bismuth phosphate process. Tanks C-103 and C-106
both received strontivm leached sludge and are grouped under the same category
(Group XIX) in the Sort on Radioactive Waste Type (SORWT) model (Hill et al. 1995).
Therefore, the caustic leach factors obtained from experimental data for 103-C (Rapko et al.
1995) are assumed to be applicable to 106-C for this study.

The caustic leach factors assumed for 101-AZ and 102-AZ are the same as the global
average DST caustic leach factors assumed in the TWRS Process Flowsheet (Orme 1995).
The percentages leached from the sludge are assumed to be 85 percent, 75 percent, and
70 percent for aluminum, chromium, and phosphate, respectively. Preliminary data suggest
lower leach efficiencies (Herting 1995). The validity of the experimental data is currently
being evaluated and the factors assumed here may be revised in a future release of this
document. However, it is shown, based on the assumptions in this evaluation, that caustic
leaching (regardless of leach efficiency) may have little or no benefit to reducing glass
volumes (see Section 4.4).

3.2.3 High-Level Waste Product Criteria

The following requirements for Vitrified High-Level Waste are derived from
Specification 1 of the draft RFP (DOE 1995a). The HLW form shall be a borosilicate glass.

1. The HLW shall be packaged in a 0.61-m diameter by 3-m long austenitic
stainless steel canister, filled with glass to at least 0.6 m* or 80 percent of the
internal volume of the empty canister, whichever is greater, be void of free
liquids, pyrophoric, combustive or explosive materials (49 CFR 173), be
subcritical under all conditions, have a maximum product temperature less than
400 °C after initial cooling, and have a maximum heat generation less than
1,500 W/canister.

13
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2. The normalized release of boron, lithium, sodium and silicon from the HLW
form as determined by a Product Consistency Test shall be less than the
release of these elements from the reference Environmental Assessment (EA)
glass (DOE/EA-0179).

3. The HLW form shali contain as a minimum, averaged over the immobilization
run of a given waste feed, 25 percent by weight of non-volatile components
originating in the feed on an equivalent oxide basis. No credit shall be given
for Na,O and SiO, in the waste feed toward the calculated percent waste
loading in the product glass.

4, Waste glass (product) samples shall be taken during production and provided
to DOE for independent confirmation testing of compliance with acceptance
specifications.

5. The HLW qualification program shall be developed in accordance with the QA
requirements.

Items 1 and 3 above are considered in this evaluation. The net storage capacity for a
reference canister is assumed to be 0.62 m>.

3.2.4 Alternative High-Level Waste Glass Formulations

The HLW glass formulation (for a borosilicate glass) depends on the type of melter
selected, the composition of the waste, and other parameters. It also affects the maximum
waste oxide loading and the total volume of glass produced. Since the melter design depends
on the private contractor, a range in the predicted HLW glass volumes is represented. Two
different glass formulations are evaluated for low-temperature (1150 °C) melters (see
Appendix C, Table C-11). The low-temperature glass formulations for HLW glass reported
in the Composition Variation Study (CVS) (Hrma et al. 1994) and the HWVP Project
Technical Data Package (Kalia 1994) are evaluated.

Another alternative glass formulation for a high-temperature melter (> 1350 °C) may
have higher limits for several of the major glass constituents, such as Na,0 and Fe,O,, and
may produce a smailer volume of glass. The high-temperature glass formulation represents a
bounding case and may lower the cost for disposai. High-temperature glass formulations are
currently being reviewed and will be included in the August 1996 update to this document, if
available. Compared with low-temperature vitrification, high-temperature vitrification
technology is less mature and is associated with a greater uncertainty range.

Additional testing with simulated sludges and computer models is being conducted to
determine alternative glass formulations and to evaluate glass properties. The glass
formulations (compositions) presented in Appendix C do not necessarily guarantee a glass of
good quality, but they do provide some sense of the bounding cases. The applicability of

14
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new formulations that consider glass properties is currently under review, and the
preliminary results are presented in Tables D-1 and D-2 in Appendix D.

3.2.5 Thermodynamic Modeling Results

The analysis of tank waste composition and solubility to date has used empirical
factors developed from analytical data. Further work evaluating the thermodynamic
properties of the tank waste is being performed using the Environmental Simulation Program
(ESP"). These models will demonstrate the solubility constraints affecting the observed
washing and leaching chemistry of sludge washing and caustic leaching. The extent to which
key components such as aluminum, chromium, phosphorus, and sodium, are removed will be
better estimated for varying feed compositions. These models are used to reconcile
inconsistencies in analytical data (e.g., poor material balances). If thermodynamic modeling
provides additional understanding of sludge component solubility, the results of
thermodynamic modeling will be verified, reviewed, and integrated into this evaluation in a
future release.

3.3 PHASE I TRANSFER OF CONSOLIDATED HIGH-LEVEL WASTE
ASSUMPTIONS

In the base case, consolidated sludge in 102-AZ will be transferred to the private
contractor in Phase I via underground pipelines. Efforts are currently underway to evaluate
the system requirements and tradeoffs for each of the eight Phase I HLW transfer
alternatives. Chapter 5.0 provides a preliminary definition of feasible waste transfer routings
and the recommended alternative for the Phase I HLW.

3.4 TANK SAFETY ISSUES

The Safety Analysis Report (SAR) for the Hanford Site DSTs is being finalized. The
sludge consolidation and pretreatment actions described in this plan will need to be evaluated
to determine compliance with the finalized DST SAR, when available. Modifications to the
safety basis and/or the sludge pretreatment and consolidation actions may be necessary.

The TWRS Program is continuing to evaluate the conditions of tank wastes to ensure
proper controls are in place for safe storage. Evaluations of tanks 101-AZ and 102-AZ may
lead to the addition of controls that could effect this plan. (Tank 102-AY has been separately
evaluated for the receipt and storage of tank 106-C sludges). If this results, revision of this
plan will be necessary.

'ESP is a trademark of OLI Systems, Inc.
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4.0 PHASE I HIGH-LEVEL WASTE PRETREATMENT STRATEGY

A recommendation is provided for a pretreatment strategy for preparing an acceptable
HLW feed in Phase I. The consolidation of high-heat sludge and aging waste is discussed,
and the projected range of feed quantities is provided. Additional goals for the Phase I
pretreatment process are to meet the RFP composition specifications for HLW, and to reduce
the amount of HLLW glass generated to the extent possible through the use of caustic and/or
multiple dilute caustic washes. Base case projected glass volumes and compositions are
presented in Appendix C, Tables C-1 through C-4. Tables C-5 through C-10 present the
glass composition results from processing individual tanks in the "no consolidation" case.

4.1 CONSOLIDATION OF HIGH-HEAT SLUDGE AND AGING WASTE

An evaluation of the operational alternatives in the consolidation of Phase I HLW
sludge is currently underway. The transfers described in the base case consolidation (Bacon
1995) are assumed for the sludge transfers. Due to the uncertainty in the preferred Phase I
HLW consolidation basis, a range of fractional recoveries from each of the source tanks for
the Phase I HLW feed is evaluated for this evaluation. It is assumed for the lower bounding
case, the minimum sludge volume will be recovered from the Phase I tanks. Based on a
range, a minimum of 328 m’ and a maximum of 516 m® of dilute caustic washed sludge will
be available in tank 102-AZ in Phase I for transfer to the HLW vitrification facility. This
available quantity of sludge is greater than the minimum sludge quantity needed to meet the
minimum draft RFP feed quantity of 190 MT of waste oxides excluding sodium and silicon.
The "no consolidation" case is also addressed in this section (see Sections 4.2 and 4.3).

4.1.1 Consolidated Sludge Volumes

The mass of waste, in terms of waste oxides (excluding sodium and silicon), available
for feed to HLW totals 424,000 kg. Table 4-1 lists the original masses of insoluble solids
and the equivalent masses in terms of waste oxides, excluding sodium and silicon. The total
does not include solids in tank 102-AY because current planning does not call for the
recovery of these solids. The addition of 102-AY sludge (see Section 4.3.1.3) will increase
the total available waste to 461,000 kg of waste oxides (excluding sodium and silicon). After
consolidation and washing, the total can range between 241,000 and 355,000 kg (Table 4-2).

Based upon the base case consolidation scenario and the range of recovery fractions in

Table 3-2 of Chapter 3.0, Table 4-2 lists the masses of sludge from each of the source tanks
that are available for vitrification in Phase I.
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Table 4-1. Mass of Waste in Each Source Tank for Phase I High-I.evel Waste

Vitrification.
106-C 102-AY 101-AZ 102-AZ Total
Mass of insoluble 715,000 kg 75,500 kg 132,000 kg 188,000 kg 1,040,000 kg
solids in source tank (excludes 102-AY)
Mass of equivalent 232,000 kg 36,900 kg 82,100 kg 110,000 kg 424,000 kg
waste oxides (excludes 102-AY)
excluding sodium and
silicon in source tank
(dilute caustic washed)

Table 4-2. Range of Recovered Masses from Phase I Source Tanks.

106-C 102-AY 101-AZ 102-AZ Total
Mass of insoluble 268,000 to 0 to 27,200 kg 106,000 to 150,000 to 524,000 1o
solids to high-level 509,000 kg 131,000 kg 186,000 kg 826,000 kg
waste {excledes 102-AY)
Mass of equivalent 87,000 to 0 to 13,300 kg 65,700 to 88,000 to 241,000 to
waste oxides 165,000 kg 81,300 kg 109,000 kg 355,000 kg
excluding sodium {excludes 102-AY)
and silicon to high-
ievel waste (dilute
caustic washed)

The minimurmn recovery fractions listed in Tables 3-1 and 3-2 of Chapter 3.0 are
applied to the base case consolidation scenario (Bacon 1995) to arrive at the totals shown in
Table 4-2. When the maximum values are used, the calculations are referred to as the
maximum retrieval case, as in Section 4.5.2 (Figures 4-1 through 4-4), and Appendixes B
and C. Similarly, when minimum values are used, the calculations are referred to as the
minimum retrieval case.

In this evaluation, a minimum of 241 MT of waste oxides, excluding sodium and
silicon, are produced from consolidating, pretreating, and vitrifying the available Phase 1
sludge (assuming the base case consolidation scenario with minimum retrieval). Section B of
the draft RFP states that for the Phase I HLW option, a fee will be paid for waste processing
services of a minimum of 190 MT of waste oxides exclusive of the sodium and silicon in the
feed. Currently, no maximum quantity of waste oxides has been specified. A blended,
pretreated HLW feed composed of high-heat and aging waste sludge has been identified for
Phase I that meets the target waste oxide quantity minimum. Because the minimum slhudge
required is less than the expected minimum sludge recovered, there is an excess in sludge
available for Phase I. In Table 4-3, the estimated mass and volume of waste are given in
terms of a range based on the achievable recovery fractions from each of the source tanks.
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It is important to note that if consolidation of sludges into tank 102-AZ does not
occur, waste sludges can be supplied from each of the three DSTs, individually. Referring
to Table 4-1, the minimum mass of dilute caustic washed sludges will still provide a feed in
excess of 190 MT of oxides excluding sodium and silicon, with a 20 percent sludge heel
(refer to Section 4.2). Section 4.2.2 provides further discussion of the "no consolidation”
case.

4.1.2 Sludge Transfer Volumes

The volume of sludge will be transferred to the private contractor with some volume
of supernatant and transfer water. According to the draft Privatization RFP, the Phase |
HLW sludge is to be transferred into the private contractor feed/receipt tank(s) at a nominal
31 g oxides/L. This is equivalent to approximately 2.5 wt% insoluble solids.

Based on the draft RFP criteria, the range of total volume of water washed sludge
plus the required amount of transfer water are shown in Table 4-3. As shown in the last row
of Table 4-3, the estimated feed slurry volume can vary between 2,480 and 14,000 m’,
depending on the weight percent of insoluble solids to be delivered to the private contractor.
(The range specified in the draft RFP is 2.5 to 13 wt% solids). The weight percent of
insoluble solids will depend upon the amount of sludge consolidated in 102-AZ, tank
capacity, and physical and chemical properties of the sludge. Further dilution is possible
through in-line mixing of the feed slurry with water. The slurry transfer volume impacts the
number of batch transfers, the volume of the vendor feed receipt tank(s), and feed batch
scheduling.

Table 4-3. Feed Slurry Ranges to Phase I High-Level Waste Vitrification (Base Case
Consolidation Scenario).

Minimum sludge retrieval (base Maximum sludge retrieval
case)
Available mass of dilute caustic washed 524,000 kg 826,000 kg
solids
Available volume of dilute caustic 328 m® 516 m®
washed solids
Required mass of dilute caustic washed 413,000 kg 442 000 kg
solids®
Required volume of dilute caustic 258 m* 276 m*
washed solids*
Required slurry volume to Phase 1 13 wt% Solids | 2.5 wt% Solids | 13 wt% Solids | 2.5 wt% Solids
- X b
HLW vitrification feed tank(s) 2,480 m® 13,000 m’ 2.640 m® 14,000 m*

HLW = High-level waste

*This mass and volume represents the amount of sludge at the estimated composition (Appendix A)
required to meet the draft RFP minimum specification of 190 MT of waste oxides, excluding sodium and silicon.

"The 2.5 and 13 wt% solids cases assume 190 MT of waste oxides, excluding scdium and silicon, and
represent the slurry volume range to be sent to the Phase | HLW vitrification facility.
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The total tank volume of DST 102-AZ, which is approximately 3,790 m®, permits
storage of an 8 to 10 wt% solids slurry (258 m’ of dilute caustic washed solids) based on
consolidating all of the solids in 102-AZ. Assuming no additional dilution, transfer of this
slurry directly to the vendor feed tank(s) will require 10 batches, assuming a vendor receipt
tank capacity of 379 m® (Chapter 5.0). Further dilution of the waste will require a larger
receipt tank storage capacity or more batch transfers. For example, a 2.5 wt% slurry will
retjuire approximately 34 batches to transfer 13,000 m’® of slurry. For the base case, a
preliminary schedule based on 10 batch transfers of a 10 wt% solids slurry is included in
Chapter 5.0.

4.2 MINIMUM QUANTITY OF PRETREATED FEED FOR PHASE I
HIGH-LEVEL WASTE VITRIFICATION

A primary requirement for Phase 1 HLW is to provide a sufficient quantity of
pretreated feed to the HLW demonstration facility. The available quantity of waste that can
be delivered will assist in the design of the Phase I HLW melter, production capacity,
scheduling of batch cperations, and in the definition of lag storage, feed receipt, and feed
staging requirements. The quantity of equivalent waste oxides will vary depending on the
pretreatment strategy.

4.2.1 Base Case Consolidation Scenario

Assuming the base case consolidation scenario, the estimated consolidated inventories
will meet the feed quantity specification. This study assumes a range of fractional recoveries
from each of the source tanks (see Section 3.2). An estimated 241,000 to 355,000 kg of
waste oxides (excluding sodium and silicon) are produced with dilute caustic washing (one
dilute caustic wash to remove excess sodium), and between 187,000 and 279,000 kg with
caustic washing plus one dilute caustic wash. See Tables C-1 and C-2 of Appendix C for a
detailed comparison of waste oxide quantities from alternative pretreatment strategies. A
comparison with the targeted range of feed oxides is summarized in Table 4-4 below,

Table 4-4. Estimated Phase I High-Level Waste Feed Oxide Quantity Ranges.

Minimum quantity of waste | Maximum quantity of waste
oxides produced oxides produced
Dilute caustic wash 241,000 kg 355,000 kg
Caustic wash 189,000 kg 279,000 kg
Caustic wash 106-C, . 220,000 kg 321,000 kg
dilute caustic wash AZ
Targeted range 190,000 kg None
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As shown in Table 4-4, based on the base case consolidation scenario, the minimum
estimated quantity of Phase 1 waste oxides is above 190 MT. Caustic leaching may bring the
waste oxides below the minimum, but the assumed caustic leach efficiencies may be over
estimated (see Section 3.2.2.2). At this time, no specification has been made in the RFP
(DOE 1995a) for the treatment of HLW above 190 MT. Waste quantities above the
minimum that are available in tank 102-AZ may provide an opportunity to extend the
duration (or increase the production capacity) of the Phase I HLW demonstration facility if
required.

The minirnum quantities reported in Table 4-4 reflect the base case assumptions for
Phase I consolidation (Bacon 1995). Further reductions in the consolidated sludge volume
(assuming no modification to the RFP minimum quantity specification), or less consolidation,
may require the identification of alternative feed sources and feed envelope specifications.
The following section addresses the concept of "no consolidation™ as an alternative bounding
case.

4.2.2 "No Consolidation" Case

The minirnum feed quantity specifications can be met if only 101-AZ and 102-AZ are
used as source tanks and dilute caustic washing of these sludges is conducted. Table 4-1
contains the equivalent waste oxide quantities on an individual tank basis. If 99 percent of
the two AZ tanks is recovered, approximately 190 MT can be provided to the Phase I HLW
contractor feed tank(s).

Alternatively for the "no consolidation” case, 106-C sludge, after being combined and
dilute caustic washed in 102-AY, will provide a sufficient amount of feed (approximately
190 MT). The "no consolidation” case assumes at least 75 percent of 106-C sludge will be
retrieved into 102-AY. This alternative requires the installation of mixer pumps in 102-AY
to accomplish the sludge mixing, pretreatment, and retrieval.

Although there is a potential for meeting the minimum feed quantity, the processing
of the individual tanks in the "no consolidation” case may violate some ranges of the draft
RFP HLW feed composition specifications (see Tables B-3 through B-6 in Appendix B),
depending on the pretreatment strategy. A revision of the draft RFP is recommended.
Section 4.3 discusses these impacts.

4.3 PHASE I HIGH-LEVEL WASTE FEED ENVELOPE ASSESSMENT
To provide feed for the Phase I HLW demonstration facility, the PHMC will deliver
HLW sludge to the private contractor in batches via pipeline. The draft RFP provides

preliminary requirements and assumptions concerning the HL.W feed transfers.
Specification 8 of the draft RFP, the High-Level Waste Feed Envelope Definition, provides
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minimum and maximum values for each major waste constituent and physical property.
These specifications include waste chemicals, radionuclides, and physical properties of the
feed slurry, and serve as the melter design basis for the HLW contractor. Tables B-1
through B-5 in Appendix B of this report summarize the feed composition estimates and
compares them with the draft RFP feed composition requirements.

4.3.1 Summary of Results

The concentration ranges listed in Tables S8-1A, 1B, 2, and 3 (Specification 8) of the
draft RFP are based on "an overall waste concentration of 31 g non-volatile oxides/L.
Concentration values given in these tables will vary in direct proportion to the actual overall
concentration of percent non-volatile oxides"” (DOE 1995a). The non-volatile oxides include
all of the elements listed in Table S8-1A. The Specification 8 tables and the recommended
changes to Specification 8 are included in Appendix B.

4.3.1.1 Base Case Consolidation Scenario. Based on one dilute caustic wash, three minor
waste constituents (shaded values in Tables B-1 through B-5 of Appendix B), are above the
maximum draft RFP HLW feed enveiope specifications. These components are surmmarized
for the base case in Table 2-1.

Depending upon the pretreatment strategy, other components may fall outside of the
specified composition ranges. Refer to Tables B-1 and B-2 in Appendix B for the details of
the Feed Envelope Assessment as applied to the base case consolidation scenario. The
comparisons in Table 2-1 are based on one dilute caustic wash of the consolidated sludges
assuming the minimum retrieval case.

To resolve these discrepancies in the HLW feed envelope specifications, modifications
to the RFP are recommended. A replacement of the RFP Specification 8 is included in
Appendix B following the Feed Envelope Assessment. With the changes to the HLW feed
specification described in Appendix B, all of the components of the consolidated sludge will
fall within the feed composition limits.

4.3.1.2 "No Consolidation" Case. A summary of the Feed Envelope Assessment based
upon the processing of individual tanks is shown in Table 4-5.
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Table 4-5. Comparison of Selected Waste Constituents with the Draft Request for
Proposals Feed Envelope for High-Level Waste ("No Consolidation").

Source tank Aluminum | Selenium Silver Tellurium Thallium
(g/L) (g/L) (g/L) (g/L) (g/L)
106-C/102-AY 2.66 - 0.10 (high) -
(I .V 3.41 0.12 - 0.13 ¢high) 0.44 (high)
(high) (high)
102-AZ 3.16 0.06 - 0.02 0.00323
Draft RFP 3.30 0.12 0.10 0.06 0.08
maximum
Revised 53 0.16 0.17 0.04 0.16
maximum

RFP = Request for Proposals

The concentrations shown above are the calculated maximums taken from Tables B-3
through B-5, considering the preferred pretreatment strategy (i.e., dilute caustic or caustic
washing, multiple washes, etc.) for the individual tank. The HLW feed specifications will be
modified for the final RFP so that the concentrations will fall within the feed envelope for
individual tanks {except for tellurium and thallium). Appendix B discusses these changes.
The high thallium and tellurium values shown for 101-AZ resuit from relatively high "less
than detection limit" reported core sample analyses. These have been incorporated into the
inventory databases as actual measured values. Evaluation of expected feed composition
based on fission yields indicated all feeds will be within the design range.

4.3.1.3 "Mobilize 102-AY Solids" Case. The HLW feed composition is estimated based
upon the assumption that 36 percent of the 102-AY solids are mobilized in the transfer of
106-C to 101-AZ. This recovery fraction is based on the installation of two 300-hp mixer
pumps (Grams 1995). The sludge recoveries from the other source tanks are consistent with
those listed in Table 3-1. Table 4-6 summarizes the results of the Feed Envelope Assessment
for this case (also see Appendix B).

The mobilization of a fraction of 102-AY solids has a minimal impact of the Phase I
HLW feed composition, as shown in Table 4-6. As in the base case consolidation scenario,
the concentrations which exceed the maximums of the draft RFP will fall within the revised
RFP maximums. Therefore, if the additional 13,300 kg of waste oxides (excluding sodium
and silicon) is desired or incidentally recovered, a satisfactory feed can be provided.
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Table 4-6. Comparison of Selected Waste Constituents with the Draft Request for
Proposals Feed Envelope for High-Level Waste ("Mobilize 102-AY Solids").

Component Minimum Estimated Maximum Revised
concentration concentration concentration maximum
(g/L) (g/L) (g/L) concentration
(g/L)
Aluminum 1.00 2.96 3.30 5.30
Chromium 0.04 0.08 0.25 0.42
fodine 0.00 0.0000291 (high) 0.0000014 . 0.001
Iron 3.30 5.46 8.90 13
Phosphorus 0.01 0.14 0.19 0.54
Sodium 3.00 5.37 6.00 9.2
Thallium 0.00 0.09 (high) 0.083 0.14
Zirconium 0.02 0.86 2.80 4.6
U 0.00 0.00000205 Ci/L. | 0.000001 Ci/L 0.000002 Ci/L
(high)

4.3.2 Recommendations and Conclusions

Assuming the appropriate changes are made to Specification 8 of the Privatization
RFP, the range of estimated waste compositions will fall within the feed specifications,
except for the 101-AZ individual feed thallium and teflurium values. The changes indicated
in Appendix B should be made for the final RFP.

4.4 TMPACT OF ALTERNATIVE PRETREATMENT STRATEGIES ON
HIGH-LEVEL WASTE VOLUMES

Sludge washing is conducted for the base case as described in Bacon (1995). The
recovered fraction of 106-C is washed in 101-AZ, and the combined AZ farm sludges are
washed in 102-AZ. After washing, the contents of 101-AZ are transferred to 102-AZ. This
consolidated, washed sludge is then available for transfer to the private contractor’s facility.

The different methods of pretreating the waste may have an impact on the volume of
HLW generated. In this analysis, it is estimated that no reduction in the amount of HLW
glass produced in Phase I occurs as a result of caustic washing followed by one dilute caustic
wash. Using the low-temperature CVS glass composition region (Hrma et al. 1994) as a
basis, the HLW glass is limited by Fe,0, (15 wt%) after one dilute caustic wash to remove
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residual sodium. The effect of caustic washing is to caustic leach a fraction of the aluminum
and chromium, and metathesize phosphate from the solids. Table 3-3 in Chapter 3.0 lists the
assumed caustic leach efficiencies. If the waste oxide loading is limited by the maximum
wt% of Fe,0,, further reductions in the total amount of glass are not incurred through caustic
leaching. The results are summarized in Table 4-7.

Table 4-7. Percent Reduction in Reference High-Level Waste
Glass from Caustic Leaching.

Volume of Number of
high-level waste | reference (0.62-m’

glass (m*) capacity) high-level
waste canisters

Water wash (1 dilute caustic [0.1M] 248 to 333 400 to 537
wash)
Enhanced Shidge Wash (3.0M) (1 caustic 248 to 309 400 to 499

wash followed by 1 dilute caustic wash)

Volume reduction 0% to 7% 0% to 7%

The results of this analysis indicate that for the reference case, caustic leaching does
not significantly reduce the Phase I HLW glass volumes. However, due to uncertainties in
waste compositions, chemical solubilities, and actual glass composition limits based on
properties, there may be benefits to conducting caustic washing. It is recommended the
systems be put into place for caustic washing, which may be beneficial for the technology
demonstration alone. The following section discusses that the benefit depends on the tank
waste composition and the glass formulation.

4.5 RELATIONSHIPS BETWEEN PRETREATMENT AND THE
HIGH-LEVEL WASTE GLASS FORMULATION

In Phase I, the reference HLW product specification is a borosilicate glass in a
0.61-m diameter by 3.05-m high stainless steel container with a nominal capacity of 0.62-m’
of glass. The type of melter and the glass formulation are not specified in the draft RFP.

As a part of this evaluation, two alternative formulations for low-temperature
borosilicate glasses are included in Table C-11 of Appendix C. The differences between the
glass formulation in the current baseline flowsheet case (Orme 1995), which is the HWVP
(Kalia 1994) glass formulation, and the CVS glass composition region can significantly affect
the quantity of HLW glass generated during Phase I. The flexibility to use alternative glass
formulations will depend upon the type of melter selected and several other factors.
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4.5.1 Alternative High-Level Waste Glass Formulations

The results of alternative glass formulations are shown in Table 4-8.

Table 4-8. Effect of Alternative High-Level Waste Glass Formulations.

Melter type Volume of high- Number of Reduction
level waste 0.63-m OD x 3.05-m from
glass (m®) canisters flowsheet

glass

formulation

Flowsheet Glass Formulation 333 537 --
(1150 °C) (Orme 1995)
Composition Variation Study 248 400 26%
Glass Limits (1150 °C)
(Hrma et al. 1954)
Potential Phase 1 Glass 230 374 30%
Formulation (Appendix D)®

*These values are based on the output of glass property models developed by
Pacific Northwest National Laboratory.

The values in Table 4-8 should only be used to represent a range for glass volumes
produced by a low-temperature melter. The actual volumes will depend on the specific type
of melter applied. The range presented here is an indicator that the glass formulation is a
significant factor in the generation of HLW glass. When changing from the flowsheet glass
formulation to the CVS glass formulation, for example, the number of reference canisters is
reduced from 537 to 400, or 26 percent. This reduction is due primarily to the an increase
in the iron oxide loading limit of 12 wt% to 15 wt% in the HLW glass.

If a high-temperature melter is employed, an even greater reduction may be expected
for this waste composition (assuming that Fe,0, can be higher than 15 wt% in the glass
product). The oxide component that reaches its limit and the impact of glass formulation are
influenced by the specific composition of the waste.

4.5.2 Alternative Pretreatment Strategies

The glass formulation will impact the choice of a pretreatment strategy. Or,
conversely, the pretreatment strategy may have some impact on the "choice” of a glass
formulation. Based on the flowsheet glass limits (Orme 1995) and conducting one dilute
caustic wash of the sludges to remove excess sodium, the glass is limited by the combined
component constraint for ALO,, Fe,0,, and ZrO,. Removing aluminum by caustic leaching
will remove ALQ, in the glass, the glass will reach its Fe,O; limit, and the glass volume
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cannot be reduced any further. The overall reduction in the number of canisters is 7 percent
because the Fe,0, is close to the 12 wt% limit at the AL,O, + Fe,0; + ZrO, limit.
However, it also has been shown, by statistical analysis, that multi-component constraints
should not be used for estimating the limiting components(s) of glass (Hrma et al. 1994,
pages 11.49 through 11.56). If the multi-component constraints are omitted for the HWVP
case, the caustic wash results in Tables 4-7 and 4-9 would be the same as those for the dilute
caustic wash.

Based on the CVS limits (Hrma et al. 1994), one dilute caustic wash in addition to the
retrieval dissolution of these sludges will be sufficient for the glass to reach the 15 wt%
Fe,0, limit. Caustic leaching of sludges has no benefit in this case. This demonstrates that
waste which is vitrified using this alternative glass formulation, results in a glass that is not
limited by aluminum, chromium, or phosphorus oxides, and does not require caustic
leaching. These results are shown in Table 4-9.

Table 4-9. Effect of Alternative High-Level Waste Glass
Formulations and Pretreatment Strategies.

Glass formulation limits
Flowsheet basis Composition | Potential Phase |
(Orme 1995) Variation Study glass
(Hrma et al. formulation
1994) (Appendix D)
Dilute caustic wash blend®
Oxide loading” © 27% 36% 39%
Number of canisters 537 400 374
Caustic wash blend* ¢

Oxide loading® ® 23% 29% 31%
Number of canisters 499 400 374

*Assumes one additional dilute caustic wash to remove residual supernate sodium

*Non-volatile oxides not including sodium and silicon

°Al,0; + Fe,0, + ZrO, limited for the flowsheet basis (Orme 1995), Fe,O; limited
for the CVS basis (Hrma et al. 1994)

4Caustic Wash of 106-C, 101-AZ, and 102-AZ

*Fe,0, Limited for flowsheet and CVS glass formulations.

Also, the waste oxide loading is 23 wt% and will fall slightly below the draft RFP
specified minimum of 25 wt% waste oxides in glass excluding sodium and silicon
(DOE 1995a) by caustic leaching the feed to the HLW melter using the flowsheet glass
formulation. However, for the flowsheet glass formulation, caustic leaching may be
necessary to reduce the amount of glass generated. The 25 wt% oxide limit may forbid
certain pretreatment options. Caustic washing may be needed in Phase I HLW pretreatment

27




WHC-SD-WM-ES-370
Revision 0

to provide a technology demonstration. It is recommended that the specification for a
minimum loading of 25 wt% waste oxides be reviewed, since it may be contrary to the goal
to minimize the HLW glass volume.

Multiple dilute caustic washes is a method for reducing the amount of sodium going
to HLW vitrification. The maximum quantity of Na,O in the glass is limited to 12.5 wt% in
the flowsheet (HWVP) low-temperature melter and 20 wt% using the CVS glass formulation.
For waste streams with a relatively large amount of sodium in the supernate, and those which
reach the Na,O upper bound in the glass as a result, it is beneficial to wash the sludge
multiple times with dilute caustic.

Table 4-10 summarizes the effect of multiple dilute caustic washes for the base case
(flowsheet glass formulation).

Table 4-10. Impact of the Number of Washes in the Pretreatment of
Phase I High-Level Waste (Composition Variation Study Glass Limits).

Total number of washes Number of Qverall reduction versus
0.61-m OD x 3.05-m no washes
high-level waste
canisters
0 679 Not applicable
1 400 41%
2 400 41%
3 400 41%
4 400 41%

In the in-tank sludge washing process, dilute caustic is added to the waste to reach an
8 wt% solids shurry. It is allowed to settle to 20 wt% solids, and the supernate is decanted.
This is the sludge washing efficiency assumed for the calculations in Table 4-10, and is
consistent with the TWRS Process Flowsheet (Orme 1995). This analysis shows that one
dilute caustic wash is necessary to remove sodium from the NCAW and high-heat sludges.
Varying the number of washes in the pretreatment process will allow the attainment of the
minimum number of HLW canisters, depending on the glass formulation and feed
specification limits. The results for each of the cases discussed above are illustrated in
Figures 4-1 through 4-4.
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Glass Formulation)--Minimum Retrieval Case.

Figure 4-1. Impact of Alternative Phase I High-Level Waste Pretreatment
Strategies (Low-Temperature Composition Variation Study
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Strategies (Low-Temperature Hanford Waste Vitrification Plant
Glass Formulation)--Minimum Retrieval Case.

Figure 4-2. Impact of Alternative Phase I High-Level Waste Pretreatment
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Figure 4-3. Impact of Alternative Phase I High-Level Waste Pretreatment
Strategies (Low-Temperature Composition Variation Study
Glass Formulation)--Maximum Retrieval Case.
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Figure 4-4. Impact of Alternative Phase I High-Level Waste Pretreatment

Strategies (Low-Temperature Hanford Waste Vitrification Plant

Glass Formulation)--Maximum Retrieval Case.
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4.6 RECOMMENDATIONS AND CONCLUSIONS

This evaluation of the Phase I HLW pretreatment strategy shows the impacts and
demonstrates the sensitivities of several process parameters. The detailed results of these
cases are included in the appendixes. The major parameters examined and which have not
been established are as follows:

NCAW Consolidation (Including "No Consolidation")
HLW Glass Formulation

In-Tank Sludge Washing

DST Storage Impacts.

A base case strategy is recommended in this analysis. However, as decisions are made
regarding these parameters, modifications will be made and incorporated into the August
1996 update of the Phase I HLW Pretreatment and Feed Staging Plan.

4.6.1 Neutralized Current Acid Waste Consolidation

A decision has yet to be made with regard to the extent to which the Phase I HLW
sludges are consolidated. The NCAW Consolidation Management Plan (Powell 1996),
outlines several alternative consolidation scenarios for NCAW sludges. The HLW
Pretreatment and Feed Staging Plan considers the uncertainty in the preferred case by
evaluating a range of fractional recoveries of the sludge and the impacts of "no
consolidation.” Once a plan has been established for consolidation, the appropriate
modifications will be made, and will be incorporated into the August 1996 update of this
HLW feed staging plan.

4.6.2 High-Level Waste Glass Formulation

This parameter is one which can not be established for Privatization. However, it is
an important one to consider in terms of a range (Section 4.5) when preparing a feed to the
private contractor. This document considers a range of alternative low-temperature glass
formulations to indicate if there are potential sensitivities to the pretreatment process.
Testing with simulants and potential glass formulations by Pacific Northwest National
Laboratory (PNNL) currently is being conducted (Appendix D). This preliminary analysis
suggests that there is a relatively small sensitivity between pretreatment and the glass
formulation based on a 15 wt% Fe,0, limit. However, based on several uncertainties,
including waste compositions and solubility behavior, recovery fractions, consolidation, and
the glass formulation itself, the relationships and sensitivities between the pretreatment
strategy and possible glass formulations should be considered for planning purposes for HLW
pretreatment and feed staging in Phase I Privatization.
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4.6.3 Dilute Caustic Washing Versus Caustic Leaching

Dilute caustic washing is recommended. This preliminary analysis suggests a 0 to
7 percent reduction in HLW glass volumes resulting from caustic leaching of the Phase I
sludges. No reduction is predicted with the CVS glass limits (Hrma et al. 1994) and testing
by PNNL (Appendix D). A reduction in canisters is expected using the HWVP limits (Kalia
1994). However, without the multi-component limits, no reduction is predicted. As stated
above, process and inventory uncertainties may lead to a different conclusion. For example,
with a higher aluminum to iron ratio in the waste, the HLW glass may approach the Al,O,
limit, in which case caustic leaching might have a significant benefit to glass volume
reduction.

Other benefits such as obtaining process information must also be considered as
discussed in Section 2.0. Therefore, the placement of systems in preparation for the
possibility of caustic leaching in Phase I HLW processing is recommended. A detailed
evaluation, such as the Operational Waste Volume Projection (OWVP) (Koreski and Strode
1995), also is recommended to determine the DST storage impacts (Section 4.6.5). The
tradeoffs between glass volume reduction and DST storage depletion are presented in
Tables 4-11 and 4-12.

4.6.4 In-Tank Sludge Washing

The number of washes recommended in this analysis is one dilute caustic wash, in
addition to retri¢eval. This is based on the washing procedure described in Section 4.5.2.
Alternative assumptions for the solids settling and washing in the in-tank sludge washing
process, rather than an 8 wt% solids dilution and a 20 wt% solids settling efficiency, may
result in a different number of washes. For example, a reduction in the amount of dilute
caustic added to the sludge, so that the result is greater than 8 wt% solids, may increase the
number of washes required. The net result of this modification to the process may be a
smaller total volume of wash solution to achieve the same extent of removal. This sensitivity
is dependent upon the settling characteristics of the Phase I sludges and DST storage volume
impacts, and will be examined in a future revision of this document.

4.6.5 Low-Level Waste Feed Volume Impacts

As discussed in Section 3.2.2, large additions of wash solutions in the Phase I
pretreatment strategy may deplete a limited amount of DST storage space. In Appendix A,
Tables A-5 through A-14 show the changes in HLW and LLW chemical and radionuclide
concentrations in each AZ tank as the tanks are washed, based on dilute caustic and caustic
washing. The LLW volume impacts for these cases are summarized in Tables 4-11 and
4-12.
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Table 4-11. Low-Level Waste Volume Impacts of the Phase I High-Level Waste
Pretreatment Strategy (Dilute Caustic Washing).

Number of washes None 1 p 3 4
LLW Volume (m’)? 457 688 812 908 995
HLW Sludge Volume 327 326 324 323 323
(m?)
HLW Sludge Volume N/A 0.3% 0.6% 0.3% 0.0%
Reduction
HLW Glass Volume (m’) 420 250 250 250 250
Waste Oxide Loading 21% 36% 36% 36% 36%
Excluding Sodium and
Silicon

HLW = High-level waste
LLW = Low-level waste
*Concentrated to the 7M Na Limit.

Table 4-122. Low-Level Waste Volume Impacts of the Phase I High-Level Waste

Pretreatment Strategy (Caustic Leaching).

Excluding Sodium and

Silicon

Number of washes None 1 (caustic p 3 4
leach)

LLW Volume (m?? 457 3,230 3,870 4,090 4,210

HLW Sludge Volume 327 278 277 276 275
(m*)

HLW Sludge Volume N/A 15.0% 0.4% 0.4% 0.4%

Reduction

HLW Glass Volume 420 460 250 250 250
(m’)

Waste Oxide Loading 21% 16% 29% 28% 28%

HLW == High-level waste
LLW == Low-level waste
*Concentrated to the 7M Na Limit.
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Caustic washing of the Phase I sludges will result in 3,870 m’ of LLW versus 688 m’
with only dilute caustic washing. These volumes are based on the Bacon 1995 consolidation
scenario with the minimum retrieval fractions. The calculations indicate for this preliminary
evaluation that the LLW wash solutions will consume approximately one DST, if the sludges
are caustic leached and washed once more with dilute caustic. Significantly less space is
required with only one dilute caustic wash, which is the recommended pretreatment strategy
in this analysis. However, if there is a significant cost benefit to a "potential” reduction in
glass volumes (e.g., an increase in waste oxide loading leading to a 30 percent decrease in
glass volume), this must be traded against the estimated increase in the volume of LLW
supernates/wash solutions shown in Tables 4-11 and 4-12.

Potential destinations for these LLW streams will be assessed as part of the next
revision of the OWVP (Koreski and Strode 1995). The results of the revised OWVP and the
interfaces with Phase I LL.W feed staging will be integrated into the August 1996 revision of
this document. One dilute caustic wash is the preferred pretreatment strategy in this
analysis, because it minimizes HLW glass volumes and LI.W supernates, The August 1996
update of this document will include the results of future evaluations.
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5.0 PRELIMINARY FEED STAGING STRATEGY AND ARCHITECTURE

Eight alternative HLLW transfer routes were evaluated for the transfer of washed HLW
solids from tank 241-AZ-102 to the Phase I HLW treatment private contractor. Alternatives
evaluated consisted of using the existing, regulatory compliant underground transfer lines to
the maximum extent practicai. Table 5-1 presents a comparison of each alternative.

Based upon this preliminary evaluation, Alternative 8 is recommended as the proposed
method for transfer of the washed solids to the private contractor’s HLW processing facility.
Alternative 8 utilizes a new underground pipeline in conjunction with existing underground
pipelines as the transfer route from tank AZ-102 to the private contractor’s facility. The
optional use of a dedicated DST in AP tank farm as a HLW feed staging/receipt tank was
evaluated, but is not recommended. This sub-option to Alternative 8 would require the
installation of a mixer pump and transfer pump pit within the designated AP Farm DST to
ensure the washed HLW solids could be suspended and transferred to the private contractor’s
facility. Since the mixer pump and transfer pump proposed for installation in tank AZ-102
will have the capability to transfer washed HLW solids to the private contractor’s facility, the
costs to modify a DST in AP Tank Farm do not seem warranted. If a DST is required, the
DST storage implications of using a tank in AP farm will be assessed by the next release of
the Operational Waste Volume Projection (Koreski and Strode 1995). These results will be
incorporated in the August 1996 update of this document.

Alternative 1 is recommended as a contingency method for transfer of the washed
HLW solids to the private contractor. The Alternative 1 transfer route may incur
interferences with operation of the 242-A Evaporator and require the installation of a booster
pump to transfer washed HLW solids to the private contractor. As such, this alternative is
less favorable than Alternative 8.

Further evaluation of Alternative 1 and 8 transfer routes is required to confirm system
design, address safety and environmental issues (e.g., 242-A Evaporator Safety Analysis
Report and compliance of cleanout boxes for secondary containment), and refine a cost
estimate. Additional evaluation needs to be performed to assess transfer scheduling for all
tank farm activities (¢.g., SST Saltwell pumping, 242-A Evaporator operation LLW feed
transfers) that will be supported during the HLW transfer period. This effort will support
identification of new jumpers to be fabricated to provide maximum transfer flexibility and
minimize process pit entries for routing changes.
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Table 5-1. High-Level Waste Demonstration Alternatives.

Total Total Lowest Velocity {m/s) . Total pipe !
Alternative Destinztion head pressure design L/min length Disadvantages
loss drop pressure 2-in. 3-in. 1o AP
AP-107 136 m 1.9 MPa « Interferes with
242-A
Alternative 1 . 2.6 MPa L9 NA 4.1 952 m Evaporator
Priveue ration
cOntractor’s 191 m 2.6 MPa ope
sile
AP1O7 138 m 1.9 MPa 2.6 MPa * Interferes with
242-A
Alternative 2 Private 1.9 NA 4.1 954 m Eva::;r:::r
cOntractor’s 193 m 2.6 MPa ope
site:
AP-107 165 m 2.3 MPa © Pressure
problems with
Alternative 3 1.6 MPa 4.0 1.9 8.8 908 m | existing lines
Priviite * Requires
o tor's 195 m 2.7 MPa booster pump
sit
AP-107 165 m 2.3 MPa * Pressure
problems with
Aliernative 4 1.6 MPa 4.0 1.9 3.8 903 m | cxisting lines
Privite * Requires
P— 195 m 2.7 MPa booster pump
site:
Private i * Pressure
contractor’s 183 m 2.5 MPa probiems with
Alternative § site 1.6 MPa 4.0 1.9 8.8 758 m | existing lines
* Requires new
New Valve 149 m 2.1 MPa valve pit
Pit
AP-107 409 m 5.6 MPa * Unacceptable
Altcrnative 6 Privice 1.6 MPa 40 | 19 8.8 g0 m | hed lossesin
2-in. lines
coniractor’s 635 m 8.8 MPa
site:
Private i 1,818 m * Requires new
Alicrnative 7 P —— 131 m 1.8 MPa New Line NA 1.9 88 (to private | line
site contractor) | (~$10 million)
AP-107 2 m 1.3 MPa Requires new
Alernative 8 Privite 1.6 MPa NA | 19 8.8 912 m (_s]":';mm)
CORtractor’s 122 m 1.7 MPa
silz

Viscosity = [0 cp
Specific Gravity = 1.4
Prototype Purnp Design = 136 m at 8.8 L/min; 158 m at 4.1 L/min.
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5.1 CRITERIA FOR EVALUATION OF HIGH-LEVEL WASTE
TRANSFER ALTERNATIVES

For the Phase I HLW demonstration, the washed solids consolidated in the DST
241-AZ-102 are 1o be transferred into the private contractor’s HLW process facility
feed/receipt tank(s) or into an existing DST designated as a contractor feed/receipt tank; e.g.,
241-AP-107. Transfers of the retrieved waste are to be accomplished through compliant
pipe-in-pipe underground lines and associated process pits that provide adequate radiological
shielding and waste containment. Eight alternative feed staging strategies are evaluated as
part of this study.

The following waste transfer criteria for the alternatives are being evaluated:

1.

Minimize interference with the operation of the 242-A Evaporator; this would
be accomplished by not transferring waste through 241-AW-B valve pit.

Use transfer route that is made up of 2-in. or 3-in. lines for the entire route.
This will eliminate velocity transitions that can cause solids to settle out during
the transfer.

Orice a transition from a 2-in. to a 3-in. line has occurred, the transfer will
continue in the 3-in. line system until the waste has reached its destination.
This goal may require that a booster pump be placed into the system to assure
that the minimum waste transfer velocity is maintained.

Provide a routing that minimize head loss, pressure drop, minimize process
pits to be transferred through, and minimize the need to upgrade the existing
A Farm Complex transfer system; i.e., adding booster pumps, new jumpers,
new transfer lines, etc.

Selected waste transfer routing shall provide reliable feed delivery to the
private contractor by minimizing down time for routing set-up.

5.2 ASSUMPTIONS

To evaluate each of the alternatives, the following assumptions are made:

1.

Omnly pipe-in-pipe transfer lines will be used to transfer waste to the private
contractor. This assumption supports the stated goal of DOE-RL and WHC
not to use pipe in concrete encasements.

HIL.W could be interim staged in the 241-AP-107 Tank. If this assumption is

implemented the tank will either be limited in waste volume due to the heat
load of the waste, or the ventilation system will have to be upgraded to handle
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the increased heat load. Additionally, the tank will have to be upgraded with a
mixer pump system and new transfer pump pit.

3. Alternatives 5 and 7 assume that the waste will be transferred directly to the
private contractor and staged in the processing plant.

4. The transfer lines terminate at a location east of AP Tank Farm within the site
allocated for use by the private contractors (N40500 and W45500).

5. The elevation of the transfer piping at the private contractor’s site location is
203 m.

An alternate option to AP-107 being used as a feed staging/receipt tank is to transfer
the waste directly to the private contractor’s facility. This option would require jumpers to
be installed in the tank pump transfer pit and would not allow waste to enter the tank.

Alternatives 5 and 7 assumes that the waste will be transferred directly to the private
contractor and staged in the HLW processing plant, with no connection to the AP Tank
Farm. The in-plant tank size would need to be between 190 to 379 m* based on operational
experience for efficient waste transfers in the tank farms.

5.3 EXISTING SYSTEM DESCRIPTION

The existing waste transfer system for the A Farm Complex (200 East DSTs) consists
of underground transfer lines, valve pits, diversion boxes, sluice pits, and pump pits.
Portions of the waste transfer systems date back to construction of the single shell tanks in
241-A and 241-AX Tank Farms. The waste transfer system also includes newer waste
transfer components built to support the 242-A Evaporator, AN, AW, AY and AZ DSTs.
Figure 5-1 depicts the A Farm Complex pipe-in-pipe waste transfer system as it exists today.
Appendix E, Table E-1 provides a listing of the process pits and associated line destinations.

The transfer lines consist of slurry lines; designated as SL; and supernate lines;
designated as SN. The slurry lines have a nominal 2-in. diameter. The supernate lines have
a nominal 3-in. diameter. An exception exists in the waste transfer routes between AN Tank
Farm to AZ Tank Farm and from AZ Tank Farm to the 241-AX-A and B valve pits; all
transfer lines either SN or SL are nominal 2-in. diameter.
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Figure 5-1. A Farm Complex. (Sheet 1 of 2)
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Figure 5-1. A Farm Complex. (Sheet 2 of 2)
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The diversion boxes, valve pits, sluice pits, and/or pump pits consist of below grade
reinforced concrete structures that house nozzles connected to waste transfer lines. The
concrete structuras painted with a special protective coating aids in sealing the concrete
surface and aids in the decontamination of the pits in the event that process solution is leaked
into the pit. Various routes are set up by connecting jumpers; remotely installed piping
assemblies with process equipment such as valves, flow meters, etc.; in the pits to designated
nozzles.

5.4 OPTIONS FOR THE PHASE I FEED TO THE
HIGH-LEVEL WASTE PROCESS FACILITY

Two options exist for transferring feed to the HLW process facility. The first option
consists of transferring feed from tank 102-AZ to a designated feed staging/receipt tank in
the 241-AP Tank Farm, i.e., AP-107, and from this tank to process facility. The second
option consists of transferring feed from tank 102-AZ directly to the HLW process facility.
This transfer may either be accomplished by providing a dedicated route, use existing routes
and by-pass the AP tank farm, or by routing the waste to the private contractor’s LLW AP
feed staging/receipt tank.

5.4.1 Feed from 241-AP Tank Farm

This alternative allows for relatively short transfers from the designated 241-AP tank
feed/receipt tank to the HLW process facility. The size of the receiving tank in the process
facility could then be sized as a day tank to support the vitrification process.

This alternative has two sub-options. The first sub-option consists of transferring the
feed to a DOE owned and operated feed tank in the 241-AP Tank Farm. The second sub-
option consists of transferring the feed to a privatized feed tank in the AP Tank Farm, this is
currently assumed to be one of three tanks, AP-106, AP-107, or AP-108.

The tanks in 241-AP Tank Farm have a 70,000 Btu/h heat generation limit on them
from all sources. This limit prevents the possibility of an unusual occurrence in the tank
from heat gradients (e.g., tank roll over). To increase the tank heat generation limit, either
the DOE or the privatization contractor can install new ventilation and/or in-tank equipment;
i.e., agitation/mixer system; to increase the heat load handling capability.

5.4.2 Feed from Tank 241-AZ-102

This operational task requires a relatively long transfer from the AZ-102 feed tank to
the HLW process facility. The length of the transfer line increases the size of the receiving
tank in the process facility to accommodate the transfer volume and flush solutions.
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5.5 ALTERNATIVES FOR TRANSFER ROUTES

Eight potential alternatives for the waste transfer routes from tank AZ-102 to the
privatization contractor have been identified. Six alternatives provide routes to transfer feed
from AZ-102 to a designated feed receipt tank in the 241-AP Tank Farm. Two alternatives
provide a waste transfer route from tank AZ-102 to the HLW process facility.

5.5.1 Alternative 1 Transfer Route

Alternative 1 makes use of existing 2-in. waste transfer lines. The waste transfer
originates at the 241-AZ-02A central pump pit and passes through valve pits located in the
241-AX, 241-A, and 241-AW Tank Farms. This alternative requires jumper change outs in
the 242-A Evaporator pumnp room to maintain the use of SL transfer lines to the AP Tank
Farm. Additionally it is assumed that the 242-A evaporator would not be processing waste
during the transfer of waste to the private contractor’s designated feed/receipt tank located in
the AP Tank Farm; i.e., AP-107. The private contractor would install a waste transfer line
from AP-107 to the HLW processing facility.

An alternate route would be to transfer (by-pass the LLW feed staging/receipt tank)
via a jumper in the transfer pump pit to the HLW processing facility. This sub-option is not
considered to be favorable due to the head loss of the transfer (refer to Table 5-1).

Table 5-2 provides a detailed listing of the transfer lines and waste transfer pits and
facilities that will be used by this alternative. Rigid jumpers will have to be fabricated to
support establishing this waste transfer route. It is assumed at this time that the fabrication
and installation of the required jumpers will be the responsibility of DOE and the PHMC.
Currently it is anticipated the five to seven new jumpers will have to be fabricated at an
estimated cost of $25,000 each.

The transfer line from the designated AP tank will be the responsibility of the
privatization contractor. It is also assumed that any modifications to the designated AP tank
will be the responsibility of the privatization contractor. Modifications would, at a
minimum, consist of installing a mixer pump system and a new transfer pump pit with a new
transfer pump.
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Table 5-2. Transfer Routing for Alternative 1.

From process pit Transfer line To process pit

AZ-102/02A Pump Pit Nozzle U10 2-in. SL-500 241-AX-A Valve Pit
Nozzle LS

241-AX-A Valve Pit Nozzle L3 2-in. SL-101 241-A-A Valve Pit
Nozzle L9

241-A-A Valve Pit Nozzle L3 2-in. SL-114 242-A Evaporator
Nozzle 17

242-A Evaporator 2-in. SL-168 241-AW-A Valve Pit

Nozzle 18 Nozzle L3

241-AW-A 2-in. SL-510 241-AP Valve Pit

Nozzle 14 Nozzle 2

241-AP Valve Pit Tank Central Pump Pit

Nozzle 8/AP-106 2-in. SL-516 AP-106/06A Nozzle B

Nozzle 7/AP-108 2-in. SL-518 AP-108/08A Nozzle B

Nozzle 6/AP-107 2-in. SL-517 AP-107/07A Nozzle B

The total head loss for Alternative 1 is 136 m or 1.8 MPa to the 241-AP-107 tank and
191 m or 2.6 MPa to the private contractor’s site. For this alternative there are no
transitions to 3-in. lines and, therefore, a flow rate of 4.3 L/min will maintain the minimum
required velocity to avoid line pluggage.

For transfers to the 241-AP-107 tank, the only upgrade to the existing A Farm
Complex transfer system would be new jumpers in the process pits and the 242-A Pump
Room. In addition, the pressure required to pump to this location is within the design
pressure of the transfer lines utilized. However, this transfer routing would interfere with
the operation of the 242-A Evaporator. Jumper change outs in the Evaporator Pump Room
would be required if an Evaporator campaign was to be done. Additionally the 242-A Safety
Analysis would have to be evaluated to resolve safety issues associated with increasing the
Cs concentration of the waste.

Additional upgrades are required to the A Farm Complex if Alternative 1 is used to
transfer waste directly to the private contractor. A booster pump would be required in AP
Tank Farm and the design pressures of pipelines SL-101 and SI1.-114 may need to be
increased. However, the increase in design pressure for these lines is limited due to the use
of cleanout boxes in the SL routings and further analysis would be required.

Figure 5-2 shows the transfer routes for alternatives one and two.
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Figure 5-2. Transfer Routes for Alternatives 1 and 2.
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5.5.2 Alternative 2 Transfer Route

Alternative 2 is similar to alternative one with the exception that the alternate route
goes through the 241-A-B valve pit. '

Table 5-3 provides a detailed listing of the transfer lines and waste transfer pits and
facilities that will be used by this alternative. Rigid jumpers will have to be fabricated to
support establishing this waste transfer route, the quantity of jumpers required is the same as
Alternative 1. Figure 5-2 shows this transfer alternative by the use of dotted lines for the
alternate routing configuration between 241-A-A to 241-A-B valve pits, and then from the
241-A-B valve pits to 242-A Evaporator.

The total head loss for alternative two is 138 m or 1.9 MPa to the 241-AP-107 tank
and 193 m or 2.7 MPa to the private contractor’s site.

The advantages and disadvantages are the same as for Alternative 1. However,

Alternative 2 requires the use of one more waste transfer line and process pit with the
additional possibility of new jumpers.

Table 5-3. Transfer Route for Alternative 2.

From process pit Transfer line To process pit
AZ-102/02A Central Pump Pit 2-in. SL-500 241-AX-A Valve Pit Nozzle L5
Nozzle U10
241-AX-A Valve Pit Nozzle L3 2-in. SL-101 241-A-A Valve Pit Nozzle L9
241-A-A Valve Pit Nozzle L18 2-in. SL-104 241-A-B

Nozzle R18
241-A-B Valve Pit Nozzle R3 2-in. SL-113 242-A Evaporator

Nozzle 16
242-A Evaporator 2-in. SL-168 241-AW-A Valve Pit Nozzle L3
Nozzle 18
241-AW-A 2-in. SL-510 241-AP Valve Pit Nozzle 2
Nozzle 14
241-AP Valve Pit 241-AP Valve Pit
Nozzle 8/AP-106 2-in. SL-516 AP-106/06A Nozzie A
Nozzle 7/AP-108 2-in. SL-518 AP-108/08A Nozzle A
Nozzle 6/AP-107 2-in. SL-517 AP-107/07A Nozzle A
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5.5.3 Alternative 3 Transfer Route

Alternative 3 makes use of existing 2-in. and 3-in. transfer lines. The alternative uses
2-in. lines and then transitions to 3-in. lines for the remainder of the transfer route.
Additionally, this alternative passes through the AW-102-02A central pump pit. Transferred
waste would be accumulated either in the AP-107 tank or transferred directly to the private
contractor’s site via a by-pass jumper being instalied into the selected AP tank central pump
pit. The private contractor would need to install a HLW transfer line to the central pump

pit.

Table 5-4 provides a detailed listing of the transfer lines and waste transfer pits and
facilities that will be used by this alternative. Rigid jumpers will have to be fabricated to
support establishing this waste transfer route. It is estimated the five to seven new jumpers
will be required to implement this routing at an estimated cost of $25,000 each. Fabrication
of the jumpers will be the responsibility of DOE/PHMC.

The total head loss for Alternative 3 is 165 m or 2.3 MPa to the 241-AP-107 Tank
and 195 m or 2.7 MPa to the private contractor. For this alternative, a flow rate of
8.8 L/min is required to maintain a minimum velocity of 1.9 m/sec in the 3-in. transfer
lines. This flow rate generates large head losses in the 2-in. SL-500 pipeline.

This transfer routing does not interfere with the operation of the 242-A Evaporator.
However, a booster pump is required for transfers to either the 241-AP-107 tank or directly
to the private contractor’s site. In addition, the pressures required to pump to these locations
are well over the design pressures of some of the transfer lines utilized. The design
pressures of pipelines SN-201/214, SN-220, SN-271, and SN-268 may need to be increased.
There are no cleanout boxes in these transfer lines, but further analysis is still required to
determine if the design pressure of these pipelines can be increased to meet the needs of this
alternative.
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Table 5-4. Alternative 3 Transfer Route.

From process pit Transfer line To process pit
AZ-102/02A Central Pump Pit 2-in. SL-500 241-AX-A Valve Pit Nozzle L5
Nozzle U10
241-AX-A Valve Pit Nozzle L1 3-in. SN-214/201 | 241-A-A Valve Pit Nozzle L1
241-A-A Valve Pit Nozzle L2 3-in, SN-220 241-AW-A Valve Pit Nozzle

L2
241-AW-A Valve Pit Nozzle L.19 3-in. SN-271 241-AW-B Valve Pit Nozzle
R19
241-AW-B Valve Pit Nozzle R1 3-in. SN-268 AW-102/02A Central Pump Pit
Nozzle H
AW-102/02A Central Pump Pit 3-in. SN-610 241-AP Valve Pit Nozzle 13
Nozzle U
241-AP Valve Pit Nozzle 21/AP- 241-AP Valve Pit
106 3-in. SN-616 AP-106/06A Nozzle A
Nozzle 22/AP-108 3-in. SN-618 AP-108/08A Nozzle A
Nozzle 23/AP-107 3-in. SN-617 AP-107/07A Nozzle A
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Figure 5-3. Transfer Routes for Alternatives 3 and 4.
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5.5.4 Alternative 4 Transfer Route

Alternative 4 is similar to Alternative 3 with the exception of using an alternate route
between 241-A-A to 241-A-B valve pits and 241-A-B to 241-AW-B valve pits.

Table 5-5 provides a detailed listing of the transfer lines and waste transfer pits and
facilities that will be used by this alternative. Rigid jumpers will have to be fabricated to
support establishing this waste transfer route.

The total head loss for Alternative 4 is 165 m or 2.3 MPa to the 241-AP-107 Tank
and 195 m or 2.7 MPa to the private contractor.

The advantages and disadvantages are the same as for Alternative 3. However, for
Alternative 4 lines SN-210, SN-200/213, and SN-219 have the lowest design pressure of
1.6 MPa. Again, it may be possible to upgrade the design pressure of these lines with
further analysis.

Table 5-5. Alternative 4 Transfer Route.

From process pit Transfer line To process pit
AZ-102/02A Central Pump Pit 2-in. SL-500 | 241-AX-A Valve Pit Nozzle L5
Nozzle U10
241-AX-A Valve Pit Nozzle L19 3-in. SN-210 | 241-AX-B Valve Pit Nozzle R19
241-AX-B Valve Pit Nozzle R1 3-in. SN- 241-A-B Valve Pit Nozzle R1

213/200

241-A-B Valve Pit Nozzle R2 3-in. SN-219 | 241-AW-B

Nozzle R2
241-AW-B 3-in. SN-268 | AW-102/02A Central Pump Pit
Nozzie R1 Nozzle H
AW-102/02A Central Pump Pit 3-in. SN-610 | 241-AP Valve Pit Nozzle 13
Nozzle U
241-AP Valve Pit 241-AP Valve Pit
Nozzle 21/AP-106 3-in. SN-616 | AP-106/06A Nozzle A
Nozzle 22/AP-108 3-in. SN-618 | AP-108/08A Nozzle A
Nozzle 23/AP-107 3-in. SN-617 | AP-107/07A Nozzle A
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5.5.5 Alternative 5 Transfer Route

This alternative makes use of existing 2-in. and 3-in. transfer lines. The alternative
uses 2-in. lines to the maximum extent possible and then transitions to 3-in. lines for the
remainder of the transfer route. This alternative additionally uses 3-in. transfer line SN-650,
which currently ends at AP-102 tank. This line entries directly into the tank and does not
have a process pit. It is assumed that the private contractor will construct a process pit, with
jumpers, and route new lines to their facilities. This option will require that the private
contractor install a small receipt tank in their facility to receive the HLW product; the tank
size is assumed to be a 190-m® to 379-m’ tank.

Table 5-6 provides a detailed listing of the transfer lines and waste transfer pits and

facilities that will be used by this alternative. Rigid jumpers will have to be fabricated to
support establishing this waste transfer route.

Table 5-6. Alternative 5 Transfer Route.

From process pit Transfer line To process pit
AZ-102/02A Central Pump Pit 2-in, SL-500 241-AX-A Valve Pit Nozzle L5
Nozzie U10

241-AX-A Valve Pit Nozzle L19 3-in. SN-210 241-AX-B Valve Pit Nozzle R19

241-AX-B Valve Pit Nozzle R1 3-in. SN-200/213 | 241-A-B Valve Pit Nozzle R1

241-A-B Valve Pit Nozzle R15 3-in. SN-650 "New private contractor’s
process pit”

The total head loss for Alternative 5 is 149 m or 2.1 MPa to the new Valve Pit and
183 m (605 ft) or 2.5 MPa to the private contractor. For this alternative a flow rate of
8.8 E-03 m’/min is required to maintain a minimum velocity of 1.9 m/sec in the 3-in.
transfer lines. This flow rate generates large head losses in the 2-in. SL-500 pipeline.

This transfer routing does not interfere with the operation of the 242-A Evaporator.
However, a booster pump is required for transfers to either the new valve pit or directly to
the private contractor’s site. In addition, the pressures required to pump to these locations
are well over the design pressures of the some of the transfer lines utilized. The design
pressures of pipelines SN-210 and SN-200/213 may need to be increased. There are no
cleanout boxes in these transfer lines, but further analysis is still required to determine if the
design pressure of these pipelines can be increased to meet the needs of this alternative.

In addition to installing a new valve pit and associated drain lines and jumpers,

Alternative 5 requires that the private contractor have a 190-m’ to 379-m? tank in the
processing plant for interim staging of the HLW product.
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Figure 5-4. Alternative 5 Transfer Route.
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5.5.6 Alternative 6 Transfer Route

This alternative uses existing 2-in. and 3-in. transfer lines. The alternative will use
2-in. lines to the maximum extent possible then transition/convert to 3-in. lines and then back
to 2-in. when exiting the 241-AW Tank Farm and would also use 2-in. lines from AP valve
pit to the private contractor’s receipt tank. The waste could be transferee directly to an AP
Tank Farm feed/receipt tank or transferred directly to a private contractor’s in-plant
receipt/staging tank via a by-pass jumper being installed in the designated AP tank central
pump pit. The jumper would be connected to the private contractor’s installed HLW feed
line.

Table 5-7 provides a detailed listing of the transfer lines and waste transfer pits and
facilities that will be used by this alternative. Rigid jumpers will have to be fabricated to
support establishing this waste transfer route.

The total head loss for Alternative 6 is 409 m or 5.6 MPa to the 241-AP-107 tank and
635 m or 8.8 MPa to the private contractor. For this alternative a flow rate of 8.8 L/min is
required to maintain a minimum velocity of 1.9 m/sec in the transition to the 3-in. SN-220
pipeline. This flow rate generates large head losses in the remaining 2-in. SL pipelines. The
extremely large head and pressure requirements for this alternative make Alternative 6 an
unacceptable waste routing.

Table 5-7. Alternative 6 Transfer Route.

From process pit Transfer line To process pit
AZ-102/02A Central Pump Pit 2-in. SL-500 | 241-AX-A Valve Pit Nozzle L5
Nozzle U10
241-AX-A Valve Pit Nozzle L3 2-in. SL-101 241-A-A Valve Pit Nozzle L9
241-A-A Valve Pit Nozzle 1.2 3-in. SN-220 241-AW-A Valve Pit Nozzle 1.2
241-AW-A Valve Pit Nozzle L4 2-in. SL-510 241-AP Valve Pit Nozzle 2
241-AP Valve Pit Tank Central Pump Pit
Nozzle 8/AP-106 2-in. SL-516 AP-106/06A Nozzle B
Nozzle 7/AP-108 2-in. SL-518 AP-108/08A Nozzie B
Nozzle 6/AP-107 2-in. SL-517 AP-107/07A Nozzle B
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Figure 5-5. Alternative 6 Transfer Route.
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5.5.7 Alternative 7 Transfer Route

Alternative 7 uses a new 3-in in 6-in transfer line. The new line would originate at
the 241-AZ-02A pump pit and run along the east side of the A Farm Complex to the private
contractor’s HLW processing facility. The alternative is illustrated in Figure 5-6.

This alternative will require approximately 1,818 m of new piping to be constructed.
It is anticipated that this would be a DOE/PHMC cost. The ROM estimate for transfer
system is $10 million.

The total head loss for Alternative 7 is 131 m or 1.8 MPa to the private contractor.

This alternative meets all of the criteria stated in Section 5.1 with the exception of not
minimizing the upgrades to the existing A Farm Complex. Besides requiring approximately
1,818 m of new piping, Alternative 7 will require that the private contractor have a 190-m*
to 379-m’ tank in the processing plant for interim staging of the HLW product. In addition,
a vent station may be required at the high point of this new transfer line.

5.5.8 Alternative 8 Transfer Route

This alternative uses a new 3-in. transfer line from the 241-AZ-02B sluice pit to the
241-AX-A valve pit. The transfer route is then identical to Alternative 4, which uses
existing 3-in. SN lines to the AP farm and from there via a new 3-in. line to the private
contractor’s facility. A schematic of this waste routing system is shown in Figure 5-7. The
total head loss for Alternative 8 is 92 m or 1.3 MPa to the AP tank farm tank and 122 m or
1.7 MPa to the private contractor. Figure 5-7 also shows the alternative of routing the waste
to an AP tank farm tank.

This alternative meets all of the criteria stated in Section 5.1 with the exception of not
minimizing the upgrades to the existing A Farm Complex. Project W-314 is proposing a
new 3-in. transfer route from the 241-AZ-02B sluice pit to the 241-AX-A valve pit. The
cost of this new transfer line is estimated to be around $1 million. In addition, Alternative 8
requires a system pressure that is around 10 percent higher than the design pressure of
pipelines SN-210, SN-200/213, and SN-219. However, it should be possible to show that
these lines could handle the increased pressure. There are no cleanout boxes in these
transfer lines, but further analysis is still required to determine if the design pressure can be
increased to meet the needs of this aiternative.
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Figure 5-6. Alternative 7 Transfer Route.
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Figure 5-7. Alternative 8 Transfer Route.
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5.6 SCHEDULE

Figure 5-8 shows a preliminary schedule for the sludge consolidation, pretreatment,
equipment installation, and transfer of the HLW feed slurry to the private contractor at
10 wt% insoluble solids. Ten 379-m’ feed batches are delivered between June 1, 2002, and
June 1, 2007, to supply a minimum of 190 MT of waste oxides {excluding sodium and
silicon). For planning purposes, it is assumed that there will be two batch transfers of HLW
feed per fiscal year. The duration of each 379-m? transfer is approximately one day, at a
transfer rate of 530 L/min.

The preliminary schedule depicted in Figure 5-8 identifies the need to conduct
engineering analyses of the proposed HLW feed system, including design, fabrication, and
installation of jumpers, and sampling of washed sludges in preparation for supplying feed to
the privatization contractor. These activities need to be conducted during fiscal years 1996
and 2001.
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APPENDIX A

TANK WASTE INVENTORY ASSUMPTIONS AND METHODOLOGY

The tank waste inventories used in this analysis consist of the best analytical
information available. For single-shell tank 106-C, and double-shell tanks 101-AZ and
102-AZ, the inventories and solubility data represent a change from the values reported in
the TWRS Process Flowsheet (Orme 1995). The revised inventory assumptions will be
integrated into the next release of the flowsheet. Tables A-1 through A-4 contain the revised
inventory assumptions for the Phase I high-level waste source tanks.

Tables A-5 through A-14 show the progressive change in the composition of the
retrieved waste in 101-AZ and 102-AZ after each wash of the sludge. This assumes the
minimum recovery fractions and the Bacon (1995) consolidation case. Tables A-5 through
A-9 are for successive dilute caustic washes (4 total). Tables A-10 through A-14 are for
caustic leaching followed by successive dilute caustic washes (1 caustic wash, 3 dilute caustic
washes). The purpose of these tabies is to quantify the impacts of alternative pretreatment
strategies on the low-level waste feed (Section 4.6.5).
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Table A-1. Revised 241-C-106 Inventory (Weiss 1988)

Totsl__|_% Soluble | m
THEXE | WA . A5E+05 |
BEEL 255 T4% TBTE+01 | 1.08E+03 |
2.56E-01 0.0% 0.00E+00 | 2.56E-01
0.00E+00 0.0% 0.00E+00 | 0.00E+00
1.54E+02 5.0% 7.70E+00 | 1.46E+02
2.30E+05 18.9% 48BE+04 | 2.106+05
2.46E+05 18.8% 463E+04 | 2.00E+05
3.37E+03 8.1% 3076+02 | 3.08E+03
1.81E+08 0.0% 0.00E+00 | 1.51E+06
1.51E+06 0.0% 0.00E+00 | 1.51E+08
1.05E+02 16.0% 2646401 { 1.39E+02
3.54E+08 27% 9.55E+04 | 344E+08
LY. T 0.3% T00 | 56402 |
4.30E+04 0.0% 0.00E+00 | 4.38E+04
3.20E-0t 1.4% ASTE03 | 315601
0.00E+00 0.0% 0.00E+00 | 0.00E+00
2.256+01 24.5% 5526400 | 1.70E+01
5.21E+03 0.1% 3196400 | 5.21E+03
0.00E+00 0.0% 0.00+00 | 0.C0E+00
5 47TE+02 3.0% 183E+01 | S.31E+02
1.26E+04 0.4% 486E+01 | 1.266+04
3.98E+02 50.0% 190E+02 | 1.99E+02
0.00E+00 0.0% 0.00E+00 | 0.006+00
0.00E+00 0.0% 0.00E+00 | 0.00E+00
5.13E+00 0.0% BEEDE | 5.136+00
1.056+03 0.0% 0.00E+00 | 1.05€+03
1.58E+01 18.8% 296E+00 | 1.28E+0t
1.36E+02 1.2% 1.62E+00 | 1.36E+02
5.56E+04 0.0% 1.18E+00 | S5.56E+04
1.61E+03 10.7% 1726402 | 1.44E+03
0.00E+00 a.0% 0.00E+0C0 | O0.00E+00
0.00E+00 0.0% 0.00E+00 | 0.00E+00
6.99E+03 0.2% 1.216+01 | G.O8E+03
1.90E+03 0.3% 533E+00 | 1.888+03
0.00E+00 0.0% 0.006+00 | 0.008+00
1.36E+05 BI% S30E+04 | 8.33E+04
1.04E+03 3.3% 34TE+01 | 1.0E+03
2.58E+03 42% 1.09€+02 | 2476403
1.89E+02 0.0% 0.00E+00 | 1.89E+02
5.44E+01 0.1% 495E+00 | 4.94E+01
0.00E+00 0.0% 0.00E+00 | 0.00E+00
0.00E+00 0.0% 0.00E+00 | 0.00E+00
0.00E+00 0.0% 0.00E+00 | 0.00E+00
0.00E+00 0.0% 0.00E+00 | 0.006+00
0.00E+00 0.0% 0.00E+00 | 0.00E+00
7.57E+04 0.0% 264+ | 7.57E+04
1,20E+02 0.0% 0.00E+00 | 1.206+02
0.00E+00 0.0% 0.00E+00 | 0.00E+00
0.00E+00 0.0% 0.002+00 | C.006+00
0.00E+00 0.0% 0.00E+00 | C.O0E+00
0.00E+00 0.0% 0.00E+00 | 0.00E+00
8.26E+(02 07% 42TE+00 | 6.228402
0.00E+00 0.0% 0.008+00 | 0.006+00
491E+O 0.0% 0.00E+00 | 4.91E+01
2.35E+03 5.2% 1.236+02 | 2.238+03
B8.08E+(1 100.0% BOSE+01 | 0.00E+00
0.00E+00 0.0% 0.00E+00 | 0.00E+00
0.00E+00 0.0% 0.006+00 | 0.00E+00
3.50E+00 100.0% AS0E+00 | D.00E+00
0.00E+00 0.0% 0.006+00 | 0.008+00
0.00E+00 0.0% Q.00E+00 | 0.008+00
0.00E+00 0.0% - Q.00E+00 | 0.00E+00
9.85E+02 100.0% 9.85E+02 | 4.55E-01
4208405 8.1% 486404 | 3.04E+05
9.56E+03 15.1% 1.446+03 | 8.12E+03
5.98E+03 98.0% 5846403 | 1.198+02
1.62E+01 15.9% 258E+00 | 1.36E+D1
8.23E+05 100.0% 8.23E+05 | D.00DE+00
5.24E+03 80.9% 5.236+03 | 5.18E+00
0.00E+00 0.0% 0.006+00 | 0.00E+00
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Tabie A-2. Revised 241-AZ-101 Inventory

[ ZBEDR | a0% | G.eBEew |

2058402 | 92.4% 1.89E+02

7.09E+02 2.8% 191E+01 | 7.14E+02
0.00E+00 0.0% 0.00E+00 | 0.00E+00
8.33E+06 98.2% S.00E+06 | 2.40E+05
8.2E+06 96.2% 5T0E+08 | 2286405
5.42E+02 0.2% 1.086+00 | S41E+02
5.47E+06 5.2% 2846405 | 5.19E+08
5.47E+08 5.2% 284E+05 | 5.19E+08
8.21E+02 B2.1% 874E+02 | 1.47Es02
2.4E+07 53.4% 1.25E+07 | 1.09E+07

[ O00B+00 | OO0% | G00E+00 | O.00E+00 |

Al+3 1.16E+04 0.0% 0.00E+00 1.18E+04
A3 8.40E+00 3.0% 2.52€-01 8.156+00
1.37E+02 1.9% 2.05e+00 1.34E+02

B3 7.18E+01 1.3% 8.99€-01 7.09E+01
Bat2 1.75E+02 0.1% 8.50E-02 1.75E+02
Bae2 4.21E+00 0.0% 1.08£-03 4.21E+00
B3 0.00E+00 0.0% 0.00E+00 0.00E+00
Cart2 5.87E+02 0.3% 1.60E+00 5.856+02
2 1.36E+03 0.0% 5.88-02 1.365+02

3 2.93E+02 08% 2.42E+00 2.HME+02
Cme3 §.056-03 26% 2.36E-04 8.81E-03
Coed 1.59€-03 47.3% 7.50E-04 8.36E-04
1.90E+02 0.0% 0.00E+00 1.90E+02

Ca+ 2.84E+02 96.2% 2.73E+02 1.08E+01
Cus2 1.04E+02 0.2% 2.08E-01 1.04E+02
Fat+d 2. 41E+04 0.0% 4.84E-01 241E+04
K+ 1.42E+03 48.0% 6.82E+02 7.38E+02
La+3 9.07E+02 0.0% 1.82E-01 8.07E+Q2
Li+ 1.76E+01 2.6% 4 50E-0t 1.71E+01
Mg+2 1.47E+02 0.1% 8.84E-02 1.47E+02
Min+d 7.28E+02 0.0% 4.43E-02 7.28E+02
Mo+8 2.88E+01 51.1% 1.37E+01 1.31E+01
Na+ 3.52E+05 96.9% A 48E+05 3.90E+03
Ni+3 1.07E+03 0.0% 1.27TE-01 1.07E+03
Pt 1.286+02 0.7% 9.59€-0 1.27E+(2
Pde2 0.00E+00 0.0% 0.00E+00 0.00E+00
Purig 8.75E+00 0.2% 1.74E-02 84.73E+00
RatT 1.38E+N 1.8% 2.25E-01 1.38E+01
Rhe3 1.00€+02 1.5% 1.81E+00 1.04E+02
214E+02 0.4% 7.88E-01 2136+

SbreS 6.56E+02 0.3% 2.08E+00 8.54E+02
L ] 4.33E+02 0.9% 3.90E+00 4.29E+02
Shed 1.41E+03 40% 5.68E+01 1.35E+(3
Sre2 1.86E+02 52% 9.84E+00 1.79E+02
Lo ] 4.65E+02 09% 4.17€+00 4.61E+02
Thed 2.99E+02 1.1% A.ITE00 2.98E+Q2
Thed 1.50E+02 0.8% 1.20E+00 1.58E+02
Tied 1.82E+02 2.8% 4. 17E+01 1.586+03
L0242 1.50E+03 0.6% 9.24E+00 1.49E+03
Lac] 5.19E+00 2.3% 1.44E-01 6.05E+00
2 9.785+01 0.2% 2.14E-0 9.78E+1
0.00E+00 0.0% 0.00E+00 0.00E+00

1.21E+05 100.0% 1.21E+05 0.006+00
8.26E+02 95.8% 6.09E+02 2,69+
1.08E+05 96.5% 1.02E+05 3.67E+03
4.80E+C2 100.0% 4.80E+02 0.00E+00
8.08+03 g7.6% 5.99E+03 1.48E+02
5.92€-0t 57.8% A42ED1 2.50E-01
2.056+05 99.2% 2.00E+05 1.69€+03
2.37E+05 99.4% 2.38E+05 1.38E+03
8.80E+04 37.6% 3 NE+04 5.496+04

9.48E+01 41.2% 3B+ 5.58E+01
2.82E+01 78.1% 2.206+01 8.188+00
8.00E+01 82.1% 6576+ 1.43E+01
3.256+06 100.0% A.25E+08 0.00E+00
rbon 5.62E+03 84.1% 3.00E+03 2.02€+03
1. 4BE+04 0.0% 1.20€-01 1.48E+04
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Table A-). Revised 241-AZ-102 Inventory

E&_ Yol | X3ckuble | Sclutle | Inscluble
Tl | AT WA | 4008 | TEE0s |

[T1.G6E+04 | OO% | 168E+00 | 1.60E+04
1466402 | 915% | 134E+02 | 1.24E+01
5A1E+02 0.0% 0.006+00 | S.41E02
0.00E+00 0.0% 0.00+00 | 0.00E+00
3.47E+08 91.7% 3.18E+08 2.87E+05
3206408 | 91.7% | 202E.08 | 273E05
5.22E+02 7% 402601 | 4.82Ev02
2.98E+06 0.3% 8.94E+03 2.97E+06
2.98E+08 0.3% B.94E+03 | 2.97E+06
aeerm | &1.2% | 30Ee@ | 147Em2
1276+07 | 488% | 829608 | as52E.08

[ 0.00c+00 | o0% 0.00E+00 | O.00E+00 |
1.54E+04 0.0% 0.00E+00 | 1.54E+04
4.90E+00 0.0% 490E04 | 4.90E+00
1.70E+02 2.4% 4156400 | 1.88E+02
1.41E+02 1.6% 2.30E+00 1.39E+02
1.59E+02 0.2% 321ED1 | 1.59E+02
3,86E+00 05% . | 212602 | 384E+00
0.00E+00 0.0% 0.00+00 | 0.006+00
8.22E+02 1.4% 1.12E+01 8. 11E+02
4326403 0.0% IBEDT | 4326403
2265402 1.8% AD7E«00 | 222E+02
8.886-03 0.0% 0.00E+00 | 668E-03
9.0E05 | 411% | 374605 | 5.36E05
3G1E+02 0.0% 0.00E+00 | 361E+02
1.58E+02 9M1.7% 1.43E+02 1,296+
1.00E+Q2 0.3% 2401 | 1.008+02
37TE+04 0.0% 305E+00 | I77E+D4
soeEe02 | 436% | 261E+02 | 337EWM2
1.20€+03 0.1% 6.53E-01 1.266+03
8.37E+00 3.5% 2.956-01 8.07E+00
2.73e+02 01% 3.68E-01 2.T3E+02
8.296+02 0.0% 277E0 | 829602
1.356+01 50.0% 6.75E+00 8.75€+00
1966+05 | 939% | 184E+05 | 1.19E+04
2.55E+03 0.0% TOED | 2556403
3.16E+02 0.5% 1.44E+00 | 3.15E+02
0.00E+00 0.0% 0.00E+00 | 0.00E+00
B.42E+00 7.7% 6.49E01 | 7.7TE+00
2.08E+01 1.1% 219601 | 2086401
1226402 2.3% 280E+00 | 1.19€+02
5 236401 1.3% 69SED1 | 5.18E+0)
0.00E+00 0.0% 0.00E+00 | 0.00E+00
2.96E+02 1.2% 341EH0 | 2936402
I0EA | 208% | 1806403 | 1.29E+03
1.18E+02 0.8% 9.15E-01 1.17E+02
9.94E+01 0.9% 8.64E-01 9.85E+01
0.00E+00 0.0% 0.00E+00 | 0.00E+00
2.236+01 1.1% 245601 | 2.21E+01
1.65E+01 38% 598E01 | 1.50E+01
OTIEZ03 | 594% | S7TEX03 | 3.94E+03
9.426+00 27% 2S5TED1 | 9.16E+00
4.056+01 0.23% 1.39€-01 4,04E+01
0.00E+00 0.0% D.00E+00 | 0.00E+00
1.78E+04 100.0% 1.78E+D4 0.00E+00
4,236+ 0.0% 0.00E+00 4. 23E+01
1A7E+05 |  BOB% | G.A2E04 | 2.24E+04
7656403 | 100.0% | 7656403 | 0.00E+00
339E+03 | 989% | 13DEH03 | 3.57E«D1
3.256.01 26.4% 85602 | 239601
8366404 | 988% | 9256404 | 1.09€+03
7756404 | 90.6% | 7726404 | 3026e02
== 7.1% SAIE-03 | 7.00E+04
1196+2 | 27.6% | 2306401 | 884E+01
550E+04 { 1000% | S559E+04 | 3.94E+00
4.26E+1 67.2% 2.8938+01 1.43E+01
3.4BE+06 100.0% 3.4BE+DE 0.00E+00
S76E+03 | 863% | 407E+G3 | 7.01Ee02
9.16E+03 0.0% 1.18E+00 9.16E+03




WHC-SD-WM-ES-370
Revision 0

Table A-4. 241-AY-102 Inventory (Orme 1988)

Yoral R Soluble | _ Soluble Insoilible
336408 NA SA8E+D6_| T5RE+04 |

3.266403 0.0% 3.61E-01 | 3.26E+03 |
1.81E-01 c.0% 0.00£+00 1.81E-01
1.42E-02 100.0% 1.42E.02 0.00E+00
0.00E+00 0.0% 0.00E+00 | 0.00E+00

2.48E+04 22.0% 5.40E+03 1.92E+04
2.34E+04 21.9% 5.13E+03 1.83E+04

6.59E+02 0.1% 4.61E-01 6.59E+02
1.87E+08 0.2% 3.696+03 1.97E+08
1.97E+06 0.2% 3.69E+03 1.97E+08
2.47E+MM 100.0% ZATE+01 0.00E+00
4.01E+08 0.4% 1.79E+04 3.99E+08

1.08E+03 26% | 283E+01 T.BE+03 |

5.49E+03 0.0% 0.00E+00 5.49E+03
9.506-01 0.0% 1.05E-04 9.50E-01
0.00E+00 0.0% 0.00E+0Q 0.00e+00
0.00E+00 0.0% 0.C0E+00 0.00E+00
2HE+Q2 0.7% 2.07E+00 2.89E+02
0.00E+00 0.0% 0.00E+00 0.00E+00
0.00E+00 0.0% 0.00E+00 0.00E+00
2.056+03 0.6% 1.25E+01 2.04E+03
B.07TE+01 0.6% 3.89E-01 8.03E+01
0.00E+00 0.0% 0.00E+00 0.00E+00
1.75€-07 100.0% 1.75€-07 0.00E+00
0.00E+00 0.0% 0.00€+00 0.00E+00
4.87E+02 0.0% 0.00E+00 4.87E+02
1.54E+00 21.8% 3.356-01 1.20E+00
0.00E+00 0.0% 0.00E+00 0.00E+00
1.22E+04 0.0% 1.22E+00 1.22E+04
3.286+02 55.2% 1.81E+02 1.47E+02
5.756+02 0.0% 1.73E-N 5.756+02
0.00E+00 0.0% 0.00E+00 0.00E+00
0.00E+00 0.0% 0.00E+00 0.00E+00
1.28E+03 0.0% 0.00E+00 1.28E+03
0.00E+00 0.0% 0.00E+00 0.00E+00
1.23E+04 71.3% 9.50E+03 2.79E+03
4.39E+02 0.1% 3.96E-01 4 39E+Q2
0.00E+GC0 0.0% 0.00E+00 0.00E+00
0.00E+00 0.0% 0.00E+00 0.00E+00
1.08E+01 0.1% 7.44E-03 1.08E+(1
0.00E+00 00% 0.00E+00 0.00e+00
0.00E+00 0.0% 0.00E+00 0.00E+00
0.00E+00 0.0% 0.00E+00 0.00E+00
0.00E+00 0.0% 0.00E+00 0.00E+00
0.00E+00 0.0% 0.00E+00 0.00E+00
5.81E+03 31.8% 1.85E€+03 3.966+03
1.21E+02 0.5% 8.12E-01 1.20€+02
0.00E+00 0.0% 0.00E+00 0.00E+00
0.00E+00 0.0% 0.00E+00 0.00E+00
0.00E+00 0.0% 0.00E+Q0 0.00E+00
0.006+00 0.0% 0.00E+00 0.00E+00
2.70E+02 67.0% 1.81E+03 8.90E+02
0.00E+00 0.0% 0.00E+00 0.00E+00
(.00E+00 0.0% Q.00E+00 0.00E+00
0.00E+00 0.0% 0.00E+00 0.00E+00
2.326+01 100.0% 2.22E+01t 0.00E+00
2.91E+03 94 8% 2.756+03 1.56E+(2
0.00E+00 0.0% 0.00E+00 0.00E+00

1.51E+02 100.0% 1.51E+02 0.00E+00
8.45£+02 9% 6.50E+02 1.87€+02
0.00E+00 0.0% 0.00E+00 0.00E+00
3.486+03 99.0% 3.46E+02 3.49E+01
7.79E+02 96.5% 7.526+02 2.69E+01
4.52E+04 16.6% 7.48E+03 A7TEHO4
3.886+02 99.0% 3.856+02 3.90E+00
4.07E+02 95.1% 3.87E+02 2.00E+01
2.40E+00 100.0% 2.40E+00 0.00E+00
3156+08 100.0% 3. 15E+06 0.00E+00
6.82E+03 17.3% 1,18E+03 5.64E+03
5.256-01 99.0% 5.20E-01 5.25E-03
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WHC-SD-WM-ES-370
Revision 0

HLW and LLW Inventories after No Washes (Decant Only)

/ of 201-C-108 Ratrieved brto 241-AZ-104 of AZ Tanks Combinad Into 241-AZ-102
Soluble | Insoluble | Total Soluble | Insoluble | Tots
TORE+08 | 2096+05 | 1.356+08 102E+08 | 254E+05 | 1.27E+06
1.05E+08 | 1.68E+05 | 1.226+06 9.48E+05 | 1.59E+05 | 1.11E+06
Radloauclides {C1)
T31EH0) | G.82E+02 | 6.856+02 Am-241 30SE+01 | 3.54E+04 | 354E+04
1.89E+00 | 250E-01 | 2.14E+00 c-H 1.82E+01 | 221E+01 | 4.038+01
1.986:01 { T.126+00 | 7.326+00 Cm-244 6.60E-01 | 9.98E+02 | 9.99€+02
2165400 | 5426401 | S.64E+01 Co-80
7826404 | BOSE+O4 | 1.57E+05 Cs-137 A91E+05 | A1BE+05 | 9.08E+05
7.24E404 | 7.85E+04 | 1.49E+05 Ba37 4676405 | 298E+05 | B.65E+05
861E+O1 | 1.15E+03 | 1.24E403 Pu-239 3626400 | BAZE+02 | B.1GED2
3606403 | B.18E+05 | 8.22E+05 830 1.136+04 | B.45E+08 | 6.4BE+DB
3.60E+03 | B.18E+05 | 6.22E+08 Y80 1.136+04 | 6.45E+08 | 6.46E+06
1LOTE+01 | 5.34E+01 | 7.31E+01 Te89 5358401 | 2306402 | 2.87E+02
Totel Curles 1.56E+05 | 1.40E+06 | 1.56E+08 Total Curles 9.80E+05 | 1.38E+07 | 1.48E+07
Chemicals (ky) - Chemicals (i) _ _
Ag+ S.TAEV00 | Z11E+02 | Z18E+02 Ag* 458E+00 | 8.30E01 | SA1E00
AH 1856404 | 1.65E+04 AN3 214E+04 | 2.14E+04
Am+3 3.63E03 | 199601 | 203501 Ame3 882E03 | 1.03E+01 | 1.038+01
Awss 266802 | 1.34E+00 | 1.37E+00 Asts 4S4E01 | 238E+02 | 238E+02
B3 1.56E+00 | 7.07E+00 | 8.63E+00 (4] 2ME01 | 1.65E+02 | 1.66E+02
B2 1366400 | 1.956+03 | 1.956+03 Bav2 365E-01 | 2645402 | 284E402
Bet2 109E-05 | 4.196-02 | 4.19€.02 Bev2 1.88E-03 | 8.37E+00 | G37E+00
) 450E+00 | 190E+02 | 204E+02 | B3
Cae2 164E+0 | 4726+03 | 4756403 Cae2 3.05E+00 | 1.11E+03 | 1.11E+03
Cdv2 5505401 | 8.7BE+D1 | 1.44E+02 Cd+2 985E-02 | 451E+03 | 4.51E+03
Casd 243E-02 | 290E+00 | 252E+00 Catd 438E-01 | 4.08E+02 | 4.06E+02
cme3 241E-06 | B.78E-05 | S.02E-05 Cme+3 826E08 | 123502 | 1.23602
L] G.4SE-06 | 1.92E+00 | 1.92E+00 Cotd 293E-05 | 6.99E-04 | 7.28E-04
Cred 3945402 | 394402 cré3 438E+02 | 438E+02
Ca+ 3.85E+00 | 4.876+00 | 8.52E+00 == 2206401 | 1.88E+01 | 4.08E+01
cusz 450601 | 5.18E+01 | 5.21E+01 Cus2 320602 | 1.62E+02 | 1.826+02
(] 8ODE.01 | Z1DE+O4 | L10E+04 Fetd 4B1E-D1 | 4.90E+04 | 4.90E+04
K+ 9.57E+01 | 5.48E+02 | B.44E+C2 K+ 7.56E+01 | 8.49E+02 | 9.25E+02
Lavd 406E-02 | 9.21E+00 | 9.25E+00 Latd 912E-02 | +75E+03 | 1.75E+03
Li+ 452603 | 170601 | 1.75E-01 Liv 415602 | 1.90E+01 | 1.99E+01
Mg+2 3.40E+00 | 261E+03 | 281E+03 Mg+2 3S1E02 | 3336402 | 333E+02
M4 1.50E+00 | 7.486+02 | 7.506+02 M4 257E02 | 1.236+03 | 1.23E+03
Mots 138601 | 13tE-0t | 268E-01 Mo+s 1.07E+00 | 1.57E+01 | 1.68E+01
Net 2068404 | 212E+04 | 517E+04 Na+ 297E+04 | 1.26E+04 | 4.23E+04
N3 9.80E+00 | 3.89E+02 | 3.86E+02 Niv3 1.30E-01 | 288E+03 | 288E+03
PO 307E+01 | D.21E+02 | 9.52E+02 PE 1.59E-01 | 3.51E+02 | 351E+02
Pd+2 6.34E+01 | 8.34E+01 Pd+2
Pusd 1306400 | 1.85E+01 | 1868401 Pusd 584E-02 | 1.31E+01 | 1.326+01
Re+? 226803 | 138E01 | 1.37E-01 Ras7 268602 | 271E+01 | 271E+
Rh+3 162602 | 1.03E+00 | 1.05E+00 LT 300E01 | 1.77E+02 | 1.77E+02
Rutd 773E03 | 213E+00 | 214E+00 Ru+3 872602 | 2088402 | 2086402
S0+5 209E02 | GS2E+00 | 6.54E+00 Sbe§ 7.23E02 | 5.14E+02 | 5.14E+02
Seq 390E02 | 428E+00 | 4.32E+00 e 431E01 | 5TEw02 | 571E-02
Sied 4 21E+02 | 2.83E+04 | 287E+04 [T 4506402 | 203E+03 | 2.49E+03
See2 238601 | 480E+01 | 4TIEO! sre2 521E01 | 2.34E+02 | 2356402
Tats 421E02 | 4.60E+00 | 4.64E+00 Tets 2AE0 | 441402 | 4416402
Thed 3E02 | 295E+00 | 296E+00 Thed 117801 | 2336402 | 233602
T 121602 | 1.56E+00 | 1.59€+00 T4 6.30E-02 | 1426402 | 1.426+02
L] AE01 | 1.568E+01 | 1626401 THa 1.506+00 | 1.28E+03 | 1.26E+03
uoz2+2 408E+02 | 247E+02 | B53E02 | uoz2+2 7.96E+02 | 431E+03 | 5.11E+03
vas 145603 | 6.03E-02 | 6.18E-02 Vs 274602 | 1216401 | 1.21E+01
Zn2 215603 | 1.53E+01 | 1.93E+01 Zne2 196602 | 1.008+02 | 1.09E+02
Zred B4IE+01 | BIIE02 | BETELO2 Zred
ANOHM- 1.24E403 1.24E+08 AUOHM- 5.77E+03 5.77E+03
ci- 8.20E+02 | 298E-01 | 6206402 c- 4845402 | 5496401 | S.19E:02
€032 1.03E+03 | 3.886+01 | 1.07E+03 c03-2 1.1BE+04 | 208E+04 | 3.26E+04
CI{OHM- 3.96E+01 388E+01 Cr{OHM- 7.08E+02 7.08E+02
r 207E+02 | 1.52E+00 | 200E+02 r 8045402 | 1458402 | 7.49E402
- 3.4ME03 | 249€03 | 553E03 k 1.94E-02 | 387E-01 | 4.08E-01
NO2- 281E+03 | 1.69E+01 | 283E+03 NO2- 1.57E+04 | 220E+03 | 1.79E+04
NO3- 2826403 | 1.30E+01 | 2B3E+03 NO3- 1.51E+04 | 1.33E+03 | 1.84E+04
oH- 1.186+04 | 1.486+05 | 1.80E+05 OH- 284E+03 | 9.90E+04 | 1.03€+05
Po4-3 1376+03 | 05802 | 1.008404 PO4S BE7E+0t | 1138402 | 1.806+02
$04-2 1726403 | 4.46E+01 | 1.76E+03 $04-2 A.94E+C3 | B.O2E+00 | 4.95€+03
TeOd. 1.92E+00 | 5.20E+00 | 7.12E+00 TcOd- SNE+00 | 2.268+01 | 2.78E+01
H20 1.03E+08 1.03E+08 H20 9.25E+05 9.25E+05
LTTER03 | 232401 | 1.79E+03 Organic Carban T50E+02 | 222E+03 | 297E+03
1.18E-01 | 1.47E+02 | 1.4TE+02 | Zr02:2420 1.926-01 | 150E+04 | 1.90E+04
8
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WHC-SD-WM-ES-370 -
Revision 0

HLW and LLW inventories after No Washes (Decant Only)

Table A-Gc. Total LLW Genersied

Phase Soluble | insoluble| Totm
Total Mass {kg) 2.98E+06 | 1.73E+03 | 198E+06
Volume at 7 M Na {L) 45TE+05 | 1.08E+03 | 4 5BE+05

E.51E+01 | 1.196+02 | 1.84E+02
3.18E+01 | 7.49E-02 | 317E+01
1.32E+00 | 3.326+00 | 4.84E+00
272E+00 | 1.79E-01 | 2.90E+00
8.54E+05 | 1.86E+03 | 8.88E+05
8.4DE+05 | 1.57E+03 | B.42E+05
1.14E+02 | 6.496+00 | 1.20E+02
227E+04 | 2.35E+04 | 4626404
2.27E+04 | 2.356+04 | 4.62E+04
1196402 | 947501 | 1128402
1.77E+08 | 5.01E+04 | 1.82E+06 |

1.56E+01 | T01E-01 | 1.85E+01

1.26E+02 | 1.26E+02
1.90E-02 | 3.49E-02 | 5.39E-02
7.63E-01 | 7.91E-01 | 1.55E+00
2.33E+00 | 5.73E-01 | 231E+00
2.20E+00 | 7.32E+00 | 9.60E+00
3.03E-03 | 212602 | 243E-02
5.78E+00 | 6.59E-01 | 6.44E+00
2.55E+01 | 1.93E+01 | 4.4BE+01

7.056+01 | 1.52E+01 | 8.38E+01

7.34E-0t | 1.356+00 | 2.08E+00
1.83E-05 | 4.11E-08 | 5.74E-05
5.90E-05 | 6.36E-03 | 6.42E-03
2.756+00 | 2.75E+00
3.96E+01 | 7.83E-02 | 4.00E+01
6.30E-01 | 7.07E-01 | 1.34E+00
1.54E+00 | 2326402 | 2.33E+12
241E+02 | 4.862E+00 | 2.46E+02
1.97E-01 | 5.82E+00 | 6.02E+00
7.236-02 | 8.656-02 | 1.39E-01

4.34E+00 | 5.T4E+00 | 1.41E+01
1.92E+00 | 6.96E+00 | 8.48E+00
1.88E+00 | 5.23E-02 | 1.94E+Q0
7.35E+04 | 1.456+02 | 7.36E+04
1.25E+(1 | 1.08E+01 | 2.33E+01

3.88E+01 | 4.21E+00 | 4.30E+01
210601 | 2.10E-01

1.84E+00 | 1.05E-01 | 1.95E+00
4.60E-02 | 9.026-02 | 1.36E-1

5.01E-01 | 5.88E-01 | 1.08E+00
1.50E-01 ] 6.97ED1 | G.4TE-D1

1.42E-01 | 1.726+00 | 1.88E+00
7.41E-01 | 1.90E+00 § 265E+00
1.26E+03 | 1.01E+02 | 1.38E+03
1.13E+00 | 9.31E-01 | 2.06E+00
4.07E-01 | 1.48E+00 { 1.88E+00
2.3E-01 | 7.80E-01 | 1.0ME+00
1.168E-01 | A75E-01 | 5.91E-01

2.94E+00 | 4.21E+0Q | 7.15E+00
1.79E+03 | 1.51E+01 | 1.81E+03
4.58E-02 | 40ME-02 | 8.59E-02
3.41E-02 | 4.23E-01 | A57E-01

4.31E+01 | 278E+00 | 4.59E+01

1.08E+04 1.08E+04
1.53E+03 | 1.83E-01 | 1.53E+03
202E+04 | 6.88E+01 | 2.03E+04
1.18E+03 1.18E+03
1.235+03 | 4.84E-01 | 1.23E+03
354E-02 | 1.29€-03 | 3.67E-02
287E+04 | TI3E+00 | 28TE+4
2TTE+04 | 4.44E+00 | 2.TTE+D4
1.94E+04 | 821E+02 | 2026404
1.83E+03 | 3.20E+01 | 1.88E+03
1.01E+04 | 1.75E-01 | 1.01E+04
1.08E+01 | 9.22E-02 | 1.09E+01
278E+06 2.78E+08
3426403 | T.A4E+00 | 3.43E+03
4.56E-01 | 6.32E+01 | 6.36E+M
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WHC-SD-WM-ES-370
Revision 0

HLW and LLW inventories after One Dilute Caustic Wash
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 of 241-C-108 Retrieved into 241-A2-101
Soluble | insolubie | Total
1.07E+08 | 2686406 | 1.ME+08
1.06E+08 | 1.88E+05 | 1.23F+08 |
3.765+00 | B80E+02 | 6.84E+02 |
543501 | 249E-01 | T92E-01
581E-02 | 7.096+00 | 7.156+00
620501 | 540B+01 | 5.46E+0t
219E+04 | B.03E+04 | 1.02E+05
2086+04 | 7.83€+04 | 9.TIE04
24TE+0Y | 1.14E+03 | 1.18E+03
1.08E+03 | 8.18E+05 | G.1TE+D5
1.08E+03 | 8.18E+05 | BATE+DS
SG8E+00 | 5.33E+01 | 5.906+01
4.43E+04 | 1.38E+08 | 1.43E+08
1936400 | Z10E+0Z | 2126402 |
1.64E+04 | 1.84E+04
1.10E-03 | 1.96E01 | 1.996-M
764603 | 1.33E+00 | 1.34E+00
AATE-0Y | T.0SE+00 | 7.50E+00
3B0E01 | 1.84E+03 | 1.945+03
312608 | 418E-02 | 4.18E-02
1.32E+00 | 1.88E+02 | 1.99E+02 .
ATIE00 | 4TIE+D3 | 4T1E+03
1.60E+01 | 8.76E+01 | 1.04E+02
B98E03 | 2.89E+00 | 290E+00
892E-07 | 8.75E-05 | 8.82E-05
2T1E-08 | 191E+00 | 1.91E+00
392E+02 | 3.926402
1.05E+00 | 4.88E+00 | 5.91E+00
132601 | 5.14E+01 | 5.15+01
1.75E-01 | 200E+04 | 208E+04
274E+01 | 548E+02 | 5.7IE+02
1.18E-02 | 9.186+00 | 9.19E+00
120603 | 1.70E-01 | 1MEDs
97560t | 200+ | 280E+03
429601 | 7.48E+02 | 7.46E+02
385602 | 1.31€01 | 1.71E-01
S05E+03 | 311E+04 | 3726404
281E+00 | 3.88E+02 | 2.91E+02
§.79E+00 | 9.18E+02 | 9.27TE+02
6.32E+01 | sazev0n
388E-01 | 1.858+01 | 1.89E+01
6.4BE-04 | 1.35E-01 | 1.36E-01
48403 | 1.03E+00 | 1.03E+00
222603 | 2126400 | 2.12E+00
599603 | 6.50E+00 | 6.51E+00
1.12E02 | 4.27E+00 | 4.28E+00
1.21E+02 | 2826+04 | 2835404
6.76E-02 | 4.68E+01 | 4.89€+0
1.21E-02 | 4.58E+00 | 4.58E+00
971E03 | 294E+00 | 2988+00
348E03 | 1.5TE+00 | 1.57E+00
121E-01 | 1.5TE+0V | 1.58E+01
1.16E+02 | 248E+02 | 3628402
415604 | 801EL2 | 605602 |
BATEO4 | 1926401 | 1.92E+01
9.83E+00 | 8.30E+02 | 8.40E402
35TE+02 A57TEHR
178E+02 | 20701 | 1.78E+02
294E+02 | 385E+01 | 331E+02
1,146+ 1.14E+01
583E+01 | 1.51E+Q0 | 8.08E+01
$.866-04 | 248E-03 | 347E03
1.16E+03 | 1.88E+01 | 1.18E+03
8.08E+02 | 1.39E+01 | B.22E+02
338E+03 | 1.4BE+05 | 1.51E+05
393E+02 | 9.53E+03 | 9.92E+03
A94E+Q2 | 4.45E+01 | 5.39E+02
551E-01 | 5186400 | 5.73E+00
1.08E+08 1.08E+08
507E+02 | 231E+01 | 530E+02
3.38E-02 | 1.47E+02 | 1.476+02

Tabie ASb. Sludge inventory of AZ Tanks (

Combined into 241-AZ-102

[T Soluble | insoluble Total
Total Muss (kg) 1.01E+08 | 2.53E+05 | 1.26E+08
Voluma (1.} $93E+05 | 158E+05 | 1.15E+06
8.10E+00 | 3.53E+04 | 3.53E+04
4.87E+00 | 2.20E+01 | 269E+M1
1,79E-01 | 9.94E+02 | 9.94E+02
1.32E+05 | 4.17E+05 | 5.49E+05
1.256+05 | 3.96E+05 | S.21E+05
9.89E-01 | 8.09E+02 | 8.10E+02
3.02E+03 | 6.43E+06 | 6.43E+08
3.026+03 | 643E+06 | 8.43E+06
1436401 | 2320402 | 246E+02
262E+05 | 1.37E+07 | 1.40E+07
Chemicals —
Ag+ 1.23E+00 | 8.27E-01 | 2.06E+00
A3 214E+04 | 214E+04
Am+3 236E-03 | 1.03E+01 | 1.03E+01
Astl 1.226-01 | 2376+02 | 23TE+02
| 4] 6.20E-02 | 1.B8E+02 | 1.86E+D2
Rat? 9.7TE-02 | 264E+02 | 2.64E+02
Bat2 5.04E-04 | 6.35E+00 | 6.35E+00
Bie3
Card B.1BE-01 | 1.ME+03 | 1.1E+03
Cde+2 258E-02 | 450E+03 | 4.50E+03
Cadd 1.17E-M1 4.04E+02 | 4.04E+02
Cmed 221E-08 | 1.23€-02 | t.23E-02
Co+d 785606 | G.OTEO4 | 7.05E-04
Cred A3BE+02 | 4.36E+02
Ca+ 5.89€+00 | 1.87E+H1 | 2.46E+01
Currd B.8OE-03 | 1.61E+02 | 1.61E+02
Fotd 1.296-01 | 4.88E+04 | 4.83E+04
Ke 2.02E+01 | 3.46E+02 | 8.68E+02
L3 244E-02 | 1.T4E+03 | 1.74E+03
LK 1.11E-02 | 1.98E+01 | 1.98E+(1
Mge2 S41E-03 | 332E+02 | 3.32E+02
Mind B5.87E-03 | 1.23E+03 | 1.23E+03
Mo+$ 285E-01 | 1.56E«01 | 1.58E+01
Mot 8.12E+03 | 1.25E+04 | 2.06E+04
N3 347E-02 | 287E+03 | 287E+3
Phad 4.24E-02 | 3.506+02 | 3.506+02
P2
Pudd 1.56E-02 1.31E+]T 13 EH
a7 7.20E-03 | 270E+0% | 2.70E+Q1
Riv+3 8.03E-02 | 1.76E+02 { 1.75E+02
Rus3 234E-02 { 208E+02 | 2.08E+02
Shes 1.64E-02 | 5.12E+02 | 5.12E+02
Satd 1.15E-01 { 5.69E+02 | 5.69E+02
Sl 1.23E+02 | 2.03E+03 | 2.15E+03
Srv2 1.40E-01 | 2.34E+02 | 2.34E+02
Tatd 5.90E-02 | 4.40E+02 | 4.40E+02
Tired 313E-02 | 2326402 | 232E+02
Tivd 1.89E-02 | 1.42E+02 | 1.42E+02
Tied 402E-01 | 1.25E+03 | 1.25E+03
Vo242 213E+02 | 4.30E+03 | 4.51E+03
L] 7.33E-03 | 1.20E+01 | 1.20E+01
Zn+d 5.24E-03 | 1.08E+02 | 1.08E+02
Zrid
AN OHM- 1.55E+03 1.55E+03
L= 1.24E+02 | S5.48E+01 | 1.79E+02
C032 A1SE+03 | 20TE«04 | 2.39E+04
Cr{OHM- 1.89E+02 1.89€+02
[ 1.626+02 | 1.44E+02 | 3.06E+02
L J 519E03 | 368E | IHE-D
NO2- A.54E+03 | 219E+03 | 6.73E+03
NO3- 4.03E+03 | 1.326+03 | 5.353E+03
OH- T50E+02 | 9.96E+04 | 1.00E+05
PO4-3 1,79€+01 1126402 | 1.30E+02
$04-2 1.326+03 | 7.99E+00 | 1.33E+03
TeOd- 1.30E+00 | 226E+01 | Z40E+O1
H2O 9.87E+05 3.87E+05
Organic Carbon Z0M1E+02 | 221E+03 | 2M1E+03
Zr02:2M20 513E-02 | 1.89E+C4 | 1.89E€+04
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WHC_-SD-WM'ES-370
Revision 0

HLW and LLW Inventories after One Dilute Caustic Wash

Yable A-Sc. Total LLW Ganersted

Phase Soluble | nsoluble| Total
Total Mass (kg) 8.42E+06 | 3.48E+03 | 8.42E+06
Volume st 7 M Ma (L) 8.88E+05 | 2.18E+03 | 6.90E+05

9.66E+01 | 2.30€+02 | 3.35E+02
4,620+01 | 1.48E-01 | 4.64E+01
1.95E+00 | 6.85E+00 | 8.59E+00
4.28E+00 | 3.58E.01 | 4.62E+00
1.30E+06 { 3.30E+03 | 1.30E+06
1,23E+06 | 3.14E+03 | 1.24E+08
1.7BE+02 | 1.30E+01 | 1.91E+02
3.36E+04 | 4.67E+04 | 8.03E+04
3.36E+04 | 4.67E+04 | B.03E+04
1.64E+02 | 1.89E+00 | 1.68E+02
2.60E+08 | 1.00E+05 | 2 70E+06

2.40E+01 | 1.40E+00 | 2.54E+(
251E+02 | 251E+02
2.81E-02 | 8.96E-02 | 9.786-02
1.118+00 | 1.58E+00 | 2.89E+00
381E+00 | 1.15E+00 | 4.78E+00
3526400 | 1.47E+01 | 1.82E+01
443503 | 424602 | 4.80E02
9.05E+00 | 1.32E+00 | 1.045+04
3.95E+01 | 3.88E+01 | 7.82B+04
1.106+02 | 3.04E+01 | 1.41E402
1.07E+00 | 2.70E+00 | 3.77E+00
241E-05 | 8.20E-05 | 1.08E-04
BIE-08 | 1.27E-02 | 1.206-02
5 49E+00 | 5.49E+00
5.88E+01 | 1.56E-01 | 5.88E+(01
6.82E-01 | 1.41€+00 | 2.30€+00
2.326+00 | 4.638+02 | 4.85E+02
366E+02 | 9.236+00 | 3.75E+02
283E-01 | 1.17E+01 | 1.20E+01
1.08E-01 | 1.336-01 | 2306-01
8.78E+00 | 1.95E+01 | 2.83E+01
3.01E+00 | 1.39E+01 | 1.89E+01
276E+00 | 1.05E-01 | 287E+00
1.91E+05 | 2.89€+02 | 1.118405
1.96E+01 | 2.18E+01 | 4.12E+01
8.08E+01 | 8.41E+00 | 6.92E+01
4.19E-01 | 4.19E-01
2.88E+00 | 2.00€-01 | 3.08E+00
6.74E-02 | 1.80E-01 | 247E-01
7.33E-01 | 1.18E+00 | 1.91E+00
218601 | 1.39E+00 | 1.61E+00
210E-01 | 3.44E+00 | 3.65E+00
1.08€+00 | 3.80E+00 | 4.89E+00
1.00E+03 | 200E+02 | 210E+03
1.89E+00 | 1.86E+00 | 3. 55E+00
5.99E-01 | 204E+00 | 3.54E+00
3.ME01 | 1.536E+00 | 1.80E+00
1.71E01 | 949601 | 1.12E+00
A34E+00 | 8.41E+00 | 1.28E+01
268E+03 | 3.01E+0t | 269E+03
6.606-02 | 8.01€-02 | 1.47E-00
499602 | 8.44E-01 | 8.94E-01
8.78E+01 | 5.51E+00 | 7.ME+DY
1.00E+04
2315+03 | 3656-01 | 231E+03
2.956+04 | 1378402 | 2.97€+04
. 1.73E+03
1.826+03 | 9.66E-01 | 1.82E+03
5.21E-02 | 258603 | 5.47E-02
A40E+04 | 1.48E+01 | 4 40E+04
4.08E+04 | 8.86E+00 | 4.08E+04
290E+04 | 1.84E+03 | 3.156404
288€+03 | 8.:30€+01 | 2026403
1.50E+04 | 3.48E-01 | 1.50E+04
1.60E+01 | 1.84E-01 | 1.82E+01
8.12E+08
1.40E+01 | 5.25E+03
1.288+02 | 1.27€+02
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WHC-SD-WM-ES-370

Revision 0

HLW and LLW Inventories after Two Dilute Caustic Washes

Inventory of 241-C-108 Retrieved into 241-AZ-101 Table A-Th. 1 of AZ Tanks Combined into 241-AZ-182

Soluble | insoluble Total Insoluble Total

1.07E+08 | 267E+05 | 1.34E+08 1.01E+08 1.265+08

1.086+08 | 1.676+05 | 1.23€+08 Volume (L) 1.00E+08 | 1.58E+05 | 1.18E+06
Redlonuclides {CI} Radlonuciides (Ci) _
Ame-241 1.08E+00 | 6.78E+02 | 6.79E+02 Am=241 218E+00 | 3.52E+04 | 3.52E+04
C-14 1,56E-01 2.40E-01 4.04E-01 -4 1L.3E+00 | 220E+01 | 233E+01
Cm-244 1.61E-02 | 7.0TE+00 | 7.CHE+00 Cm-244 4.83E-02 | 99ME+02 | 991E+2
Co-80 +.78E-01 | 5.38E+01 | S.408+01 Co-80
Ce-137 8.27TE+03 | B.00E+04 | 8.63E+04 Cs-137 355E+04 | 4.16E+05 | 4.52E+05
Ba-137 596E+03 | 7.60E+D4 | 8.20E+04 Ba-137 337E+04 | 395E+05 | 4.20E+05
Pu-139 7.08E+00 | 1.14E+03 | 1,15E+03 Pu-230 261E-0t | 3.06E+02 | 8.08E+02
Sr-99 303E+02 | 814E+05 | 6.14E+D5 jSe80 8.14E+02 | GA1E+06 | 6.41E+06
Y-90 303E+02 | 8.44E+05 | 6.14E+05 Y80 8.14E+02 | 6.41E+06 | 6.41E+08
Te-89 1.626+00 | SHEH01 | 5A4TE+D1 Te-88 3.86E+00 | 231E+02 | 2356+02
Totel Curies 1.28E+04 | 1.38E+08 | 1.40E+08 Total Curies T.08E+04 | 1.37TE+07 | 1.38E+07
Chemicals _ Chemicals {kg} _ _
Agt 554E-01 | 2106+02 | 211E+02 Ag+ 33E-M 8.25E-01 1.16E+00
A3 1.63E+04 | 1.63E+04 Y 213E+04 | 213E+04
Am¥3 3.15-04 | 1.98E-01 1.98E-01 3 BITE-Q4 | 1.03E+M1 | 1.03E+04
AstS 219E-03 | 1.33E+00 | 1.33E+00 Anrl 3.28E-02 | 236E+02 | 2.38E+02
B+3 1.28E-01 | 7.02E+00 | 7.15E+00 843 167E-02 | 1.65E+02 | 1.B5E+02
Baré2 141E | 1.93E+03 1 1.93E+03 Bad2 2B4E-02 | 2636+02 | 2.83E+02
Bat2 8.84E-07 | 4.17E-02 | 41TE02 Bl 1.366-04 | 6.33E+00 | 6.33E+00
B3 ATEE-01 | 1.98E+02 | 1.98E+02 . B3
(=] 1.35E+00 | 4TOEHD3 | ATOE+R Cae2 221E-01 | 1.108+03 | 1.10E+03
Cd+2 A59E+00 | B8.7IE+OT | 919E+01 Cde2 B.97E-03 | 4.48E+03 | 4.48E+03
Cevd 200E-03 | 2.88E+00 | 2.88E+00 Cotd 3166020 | 4.03E+02 | 4.03E+02
Cm+d 1.99€-07 | 8.73E-06 | B.75E-C5 Cmtd 596E-07 | 122202 | 1.22€.02
Co+d T.7TE0T | 1.91E400 | 1.DIE+0 Co+d 212608 | 695504 | B9TE-04
cred A9E+02 | 3.B1E+D2 Cre3 4.356+02 | 4.35E+02
Cs+ 3.00E-01 | 4.84E+0Q | 5.14E+00 Cst 1.56E+00 | 1.87E+01 | 203E+01
Cu+2 A78EQ2 | 5.128+01 | 5.12E+01 Cur2 237E-03 | 1.61E+02 | 1.81E+02
Fatd S00E-02 | 209E+04 | 2.00E+4 Fasd 347E-02 | 4.B7E+04 | 4.87E+04
K+ 7.87E+00 | S44E+02 | 5526402 K+ S46E+00 | 8.44E+02 | 8.49E+02
La*3 334E03 | 9.15E+00 | 9.15E+00 Latd 6.59E-03 | 1.7AE+03 | 1.74E+03
Lk 3TIE-O4 | 1.60E-01 1.69E-01 Liv 2.99E-03 | 1.98E+07 | 1.98E+(01
Mg+2 280E.01 | 2.59E+03 | 259E+03 g2 254E-03 | 331E+02 | 331E+R
Ml 1.23E-0% | T.436+02 | 7.43E+02 Mired 185603 | t22E+03 | 126403
Mots 1.13602 | 1.30E-01 1.41E- Mos T69E-02 | 1.565+01 | 1.57E+01
Na+ 3.656+03 | 310E+04 | 34TEHM Nat AO04E+03 | 1.25E+04 | 1.85E+04
Nis3 BOGE | AATE«02 | J.88EHOR NH3 S3I7E-03 | 2.88E+03 | 186E+03
Pbrd 252E+00 | 9.15E+02 | 9.18E+02 Phd 1.15E-02 | 3.40E+02 | 3.49E+02
Pa+2 6.30E+01 | 6.30E+01 Pd42
Putd 114E01 | 1.84E+01 { 1.85E+01 Pudd 4,22E-03 | 1.30E+01 | 1.30E+01
Re+7 1.86E-04 | 1.34E-01 1.34E-01 Re+7 1.84E-03 | Z70E+01 | 270E+D1
Rh+3 1.336-03 | 1.03E+00 | 1.03E+00 Rh+3 2.18E-02 | 1.78E+02 | 1.75E+02
Ru+3 6.36E-04 | 211E+00 | Z11E+00 Ru+3 6.30E-03 | 207E+02 | 2.07E+02
Sh+S 1.72E-03 | 6.4BE+00 | 8.48E+00 b 522603 | 511E+02 | 511E+02
Seté 3.21E-03 | 4.25E+00 | 4.25E+00 Sete 311E-02 | 567E+02 | 5.67E+02
sk 3.48E+01 | 2B2E+04 | 282E+4 Shd ANEHN | 2026403 | 2056+03
Sré2 1.84E-02 | 4.65E+01 | 4.88E+01 3142 376E-02 | 233E+02 | 233E+02
Tesd J46E-03 | 457E+00 | 4.5TEXOD Tt 1.59E-02 | 4.35E+02 | 4.38E+02
Thid 279E-03 | 293E+00 | 2.93E+00 Thed 8.45E-03 | 231E+02 | 2316+02
Tt 9.91E-04 | 1.57E+00 | 1.57E+00 TH4 455603 | 1.41E+02 | 1.41E+02
T3 A46E02 1 1.5TEHD | 1.5TE+D1 TH3 1.08E-01 1.256+03 | 1.25E+03
uo2 AE+01 | 246E+02 | 270E+02 {Uo24+2 5.75E+01 | 4.29E+03 | 4.35E+03
VS 1.19€-04 | 586E-02 | 6.00E-02 - hag] 1,98E-03 | 1.20E+01 | 1.20E+01
Zn+2 1.77E-04 | 1.92E+01 | 1.92E+ Zn+2 1.41E-03 | 1.08E+02 | 1.08E+02
Tyl 282E+00 | 8.27E+02 | 8.30E+02 | Zréd
AN OHM- 1.02E+02 1.026+02 AN OHM- 4.17E+02 4. 1TE+Q2
Cl 510E+«01 | 296E-0% | 5136+ Ch 3356401 | 5.46E+01 | 8.81E+01
C03-2 B.43E+01 | 364E+01 | 1.21E+02 CO3-2 8.50E+02 | 208E+04 | 2.15E+04
Cr{OHM- A2TE+00 A.2TE+00 Cr{OHM- 5.10E+01 5.10E+01
"= 1.70E+01 | 1.51E+00 | 1.85E+01 - 4.36E+01 | 1.44E+02 | 1.88E+02
- 2.83E-04 | 247E-D3 | 275E-03 = 1.40E-03 | 3.85E-01 3.86€-01
NO2- §.818+02 | 1.68E+)1 | B98EH2 NO2- 1.566+03 | 218E+03 | 3.74E+D3
NO3- 2306+02 | 1.39E+01 | 248E+02 NOI- 1.09E+03 | 1.32€+03 | 2M1E+(3
QH- 2.26E+03 | 1.4TE+05 | 1.49E+05 (O 1.45E+03 | 8.02E+04 | 1.01E+05
PO4-3 1138402 | 9.50E+03 | 9.61E+03 PO4-3 S82E+00 | 112402 | 197EHO2
S04-2 142E+02 | 4.43E+01 | 1.86E+02 $04-2 ASTEH02 | T.98E+00 | 3.685E+02
TeOd- 1.58E-01 | 5.17E+00 | 5.33E+00 TeOd- A76EDN | 225E+01 | 229E+01
H20 1.08E+08 1.06E+08 H20 9.98E+05 9.98C+05
Organic Carbon 1.456+02 | 230E+01 | 1.68E+02 Orgunic Carbon SMEH | Z2E+03 | 2.26E+03
|zro2:2H20 969603 | 1468402 | 148E+02 ;20 13802 | 1.80E+04 | 1.88E+04
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WHC-SD-WM-ES-370
Revision 0

Table A-Tc. Ta
Phass

Total Mans {kg}
Volume at 7 M Na (L]

Radlonucikies (Cl

1.38E+07
8.12E+08

tal LLW Generated

HLW and LLW Inventories after Two Dilute Caustic Washes

Insoluble
SATEH3
3235403

Totsh
1.38E+07
8.15E+05

1]

TH]

Cus-137
Ba137

Pu-238
[Se-00
Y09
Wad
Total Curies

1.06E+02
5.02E+01
2.13e+00
4.70E+00
1.41E+08
1.34E+06
1.965+02
3.68E+4
3.56E+04
1.79E+02
2.82E+08

3.58E+02
2HE-01

9.956+00
5.37E-01

4.94E+03
4.70E+03
1.84E+01
6.99E+04
B8.99E+04
2.83E+00
1.50E+05

4,63E+02
5.04E+01
1.21E+01
5.24E+00
1.41E+06
1.34E+06
2.16E+02
1.07E+05
1.07E+05
1.82E+02
2.97TE+D8
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2.626+01

3.07e-02
1.21E+00

1.83E+00
651E-01

3.70E-01

1.86E-01

4TIE+00
290E+03
7.26E-02
5.43£-02
TABE+(1
1.73E+04
253E+03
3.20E+04
1.88E+03
1.88E+03
5.86E-02
4.98E+04
4.42E+04
3.95E+04
3.15E+03
1.63E+04
1,74E+01

1.35E+07
5.758+03

E

742601

2.10E+00
3. 75E+02
1.046-01
2.36E+00
1.71E+00
2.19E+01
6.35E-02
1.97E+00
5.78E+1
4566401
4.04E+00
1.23E-04
1.906-02
8.23E+00
2.4E.01
2.11E+00
6.93E+02
1.38E+01
1.74E+01
1.99E-01
291E+01
1.96E+01
1.56E-01
4.34E+02
3.24E+01
1.26E+0%
6.27E-01
313601
2.706-01
1.76E+00
2. 08E+00
515E+00
5.59€+00
3.01E+02
2.79E+00
4 41E+00
2.33E+00
1.43E+00
1.26E+01
4.52E+01
1.206-0
1.286+00
B.24E+00

5.47E-01
2.08E+02

1.45E+00
3.86E-03
2196+
1.32E+01
2486+02
8.57E+01
5.21E-01

276E-01

22E+0

Z.83E+01 |
3.75E402
135601
357E+00
5 85E+00
2.58E+01
6.836-02
1.20E+01
1.01E+02
1.68E+02
5.206+00
1.49€-04
1ME-02
8.236+00
6.35E+01
3.156+00
8.96E+02
L14E+02
1.77E+01
3.t4E-01
3.88E+01
229E+01
3.16E+00
1.31E+05
5 40E+01
7.97E+01
6.276-01

1.81E+00
1.73E+01
2.95E6+03
1.926-01
1.326+00
B.28E+(1
1.736+04
2.53E+03
3. 22E+04
1.88E+03
1.986+03
8.04E-02
4.98E+04
442E+04
4.20E+04
3.24E+03
1.63E+04
1.77E+01
1.35E+07
57TE+D3

1.89E+02
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WHC-SD-WM-ES-370

Revision 0

HLW and LLW Inventories after Three Dilute Caustic Washes

of 41-C-106 Retrieved into 241-AZ-101
Soluble | insoluble | Total

TO7E+08 | 286E+05 | 1.34E+06
1.08+08 | 1.86E+05 | 1.235+08

3.00E-01 | 6.76E+02 | 6.76E+02
448E-02 | 248E-0% | 183E-01
460603 | 7.04E+00 | 7.05E+00
5.096-02 | 537E+01 | 5.38E+01
1.79E+03 | 7.98E+04 | 8.16E+04
1.70E+03 | 7.58E+04 | 7.75E+04
203E+00 | 1.14E+03 | 1.14E+03
B.67E+01 | 6.12E+05 | 8.12E+05
BE7E+DY | 8126405 | 8126405
4684E01 | 5.29E«01 | 5.34E+01
3.68E+03 | 1.38E+08 | 1.38E+06

3

iR

TH5E-01 | 209E+02 | 209E+02
1.83E+04 | 1.63E+04
9.01E-05 | 1.97E01 | 1.97E08
6.27E-04 | 1.32E+00 | 1.326+00
387602 | 7.006+00 | 7.04E+00
319602 | 1.838+03 | 1$3E+03
256E-07 | 415802 | 4.15E-02
1.086-01 | $.97E+02 | 1.97E+02 |
386E-01 | 488E+03 | 4.60E+03
1.32E+00 | B.70E+01 | B.BIE+OM
573E-04 | 287E+00 | 2.87E+00
580E-08 | 870E-05 | B.7T1E-05
223607 | 1.906+00 | 1.90E+00
250E+02 | 3.90E+02
8.58E-02 | 4.83E+00 | 4.92E+00
1.08E02 | SA1E+01 | 5.11E+01
143602 | 2086+04 | 2.08E+04
225600 | 5.42B+02 | S.44E+02
9.556-04 | 9.12E+00 | 9.12E+00
1.08E-04 | 1.69E-01 | 1.69E-01
801602 | 250E+08 | 2.56E+03
352602 | TME02 | 7.43E+02
32403 | 130601 | 1.33E-01
296E+03 | 3.09E+04 | 2.29E+04
23E01 | 3.85E+02 | 3.85E+02
TE01 | 9126402 | 9.13E+02
6.28E+01 | 8.286+01
327602 | 1.6835+01 | 1.83E+01
532605 | 1.34E01 | 1.34E-01
381E-04 | 1.02E+00 | 1.02E+00
182604 | 211E+00 | 2.11E+00
492604 | 8.45E+00 | 8.45E+00
919604 | 4.24E+00 | 4.24E+00
9.01E+00 | 281E+04 | 281E+04
S55E-03 | 4.85E+01 | 4.65E+01
9.91E-04 | 4.55E+00 | 4.55E+00
7.9TE-04 | 292E+00 | 2.92E+00
284E-04 | 1.56E+00 | 1.56E+00
991E-03 | 1.56E+01 | 1.58E+0t
9.85E+00 | 245E+02 | 2.556+02
341EDS | 587E02 | S59TE02 |
S.08E-05 | 1.916+01 | 1.91E+01
807E-01 | 8.25E+02 | B.26E+02
2.93E+0t 283E+01
146E+01 | 295601 | 1.49€+01
2418401 | 3.62E+01 | 6.03E+01
8.37E-01 9.37E-01
486E+00 | 1.508+00 | 6.38E+00
8.10E05 | 248503 | 254609
5.436+02 | 1.87E+01 | 5.00E+02
B.63E+01 | 1.38E+01 | 8.0ME+Q1
1.54E+03 | 147E+05 | 1.49€+05
I2E+01 | 9.48E+03 | s.4pE+03
405E+01 | 4.42E+01 | B4TE+M
452602 | 5.156+00 | 5.20E+00
1.08E+06 1.06E+08
4.16E+01 | 220E+01 | 6.45E+01
277603 | 1.46E+02 | 1.4BE+02

Table A-Bb. Siudge i

of AZ Tanks Combinad into 241-AZ-102

[ Soluble | Insoiuble | Total
Total Mass (kg) TO1E+08 | ZS1E+05 | 1.26E+08
Volume (L 1.006+08 | 1.57E+06 | 1.16E+06
Radlonuclides (C1)

Am-241 5.89E-01 | I5IE+0A | 351E+04
c-14 354E-01 | 2196+01 | 2238401
Cm-244 130802 | 9.88E+02 | 9.83E+02
Co-60

Cs-137 O5TE+03 | 4.14E+05 | 4.24E+05
Ba-137 9.00E+03 | 3.94E+05 | 4.03E+05
Pu-239 705602 | B.04E+02 | BOAE+D2
Sr-50 220E+02 | 6.38E+06 | 6.3BE+06
Y30 2206402 | 6.38E+06 | 6.3BE+06
Te-00 1.04E+00 | 230E+02 § 231E+02
Totel Curies 1.918+04 | 1.36E+07 | 1.38E+07
Chemicats (k) _

Ay 561602 | 801 | G.11ED
AH3 2126404 | 212E+04
Ame3 172604 | 1.02E+01 | 1.02E+01
AntS 385E-03 | 235E+02 | 235E+02
[ %] 451E03 | 185E+02 | 1.65E+02
Bat2 THEQS | 282E+402 | 2626+
Bet2 367605 | 831E+00 | 6.31E+00
|t

Cas2 5.956-02 | 1.10E+03 | 1.10E+03
cd2 188603 | 4476403 | 4.47E+03
Cotd BSIEB | 4.02E+02 | 4.02E+02
Crred 181607 | 122802 | 122602
Cotd STIE07 | 6.926-04 | €.83E-04
cred 433602 | 433E+02
Cae £2BE-01 | 1.86E+01 | 1.90E+01
) S40E-04 | 1.80E+02 | 1.80E+02
Petd 9.37E-03 | 4B5E+04 | ABSE+04
K+ 147E+00 | B.41E+02 | BAZE+O2
Lasd 178E03 | 1.736+03 | 1.73E+03
Li+ B.OTE-D4 | 1.97€+01 | 1.9TE+01
Mg+2 66504 | 3.306+02 | 3.30E+02
M4 500504 | 1228403 | 1.226+03
Morts 207602 | 1.55E+01 | 1.55E+01
Net 204E+03 | 1.25E+04 | 1.54E+04
NHS 253603 | 2856+03 | 2.85E+03
Ph 3.005-03 | 3.48E+02 | 3.48E+02
Pd+2

Pyt 114603 | 1.30E+01 | 1.308+01
Ret? 524E-04 | 269E+01 | 260E+01
Rh+3 5.84E-03 | 1.75E+02 | 1.75E+02
Ru+d 1.70E-02 | 206E+02 | 206E+02
Stre6 1.41E-03 | 5.00E+02 | 5.09E+02
Sevs 840603 | 585E+02 | 5656402
Skt 8.91E+00 | 201E+03 | 202€+03
842 102602 | 230E+02 | 2.326+02
Tesd 430603 | 437TE+02 | 437E+02
Thed 2286-03 | 2306+02 | 230€+02
Tiet 123608 | 1416402 | 1.41E+02
THS 293602 | 1256403 | 1.25E+03
voz2 1.556+01 | 4276403 | 4.29E+03
V46 534604 | 1.19E+01 | 1.18E+01
Zne2 381E-04 | 1.076+02 | 1.07E+02
Zred

ANOHM- 1126402 1126402
c- 9.04E+00 | 5.44E+01 | B.34ED1
co3-2 2296402 | 208E+04 | 2.08E+04
CHOHM- 1.38E+01 1.38E+01
P 1.186+01 | 1438402 | 1558402
+ ITTE04 | 3.84E-01 | 3.84E-01
NO2- 757TEs02 | 217E+03 | 253E+03
NO3- 283E+02 | 1.31E+03 | 1.80E+03
oM. 1.63E+03 | 9.80E+04 | 1.01E+05
PO43 1.30E+00 | 1.12E+02 | 1.13E+02
804-2 9.63E+01 | T.94E+00 | 1.04E+02
TeO4- 10101 | 224E401 | 2256401
H2O 9.99E+05 9.99E+05
Organic Carbon 1.46E+01 | 2206403 | 2.21E+03
2rG2: 2420 37303 | 1.88E+04 | 1.88E+04

A-14
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WHC-SD-WM-ES-370

HLW and LLW inventories after Three Dilute Caustic Washes

Table A-Sc. Total LLW Generated

Revision 0

Soluble

Insoluble

1.92E+07
9.08E+05

6.89E+03
431E+03

4.78E+02
2.96E-01
1.326+01
7.14E-01
B.57€+03
6.25E+03
2.58E+(1
9.32E+04
9.32E+04
3.77E+00
1.99E+05

S.83E+02 |
5.15E+01
1.54E+01
5.54E+00
1.45E+08
1.386+08
227E+02
1.306+05
1.30E+05
1.86E+02
3.00E+08

T

k|

LU L Lt

i

2.69E+01

3.14E-02
1.23E+00
4.08E+00
39TEH0
4.80E-03
1.03E+01
4.46E+01
1.25E+02
1.18E+00
2.68E-05
9.69E-05

€.506+1
1.126+00
2.60E+00
4.10E+02
3Z7E-M

1ATE-N

7.69E+00
3.41E+00
3.08E+00

2226409
8895401

3.25E+00
7.47E-02
8. HE0

243E-01

234E-D

1.21E+00
2126+03
1.88E+00
8.84E-01

3.78E-01

1.80E-01

4.82E+00
2.97E+03
7.40E-02
5.54E-02
7.86E+01

1.7TTE+O4
258€+03
A2TE+04
1.926+03
202643
5.78E-02
5.34E+04
4.52E+04
4.87E+04
3 23E+03
1.6TE+04
1.78E+01
1.886+07
5.89E+3
7.50€-01

2 T9E+00
5.00E+02
1.30E-01
3.15E+00
228400
29E+01
846602
2826400
7.89E+01
S.0TE+01
5386400
1.83E-04
253E-02
R
312601
281E+00
9. 236402
1.846+01
231E+01
264601
3.88E+01
2B1E+01
208E-01
5.7TE+02
4.30E+01
1.67E+01
835E.01
4.18E-01
3.59E-01
2.34E+00
2.7BE+00
6.87E+00
7.58E+00
4.00E+02
ATIEDO
5.07€+00
2106400
1.89E+00
1.88E+01
8.02E+01
1.80E-01
1,68E+00
1.10E+01

7.28E-01
2T4E+Q2

1.93E+00
51403
291E+01
1.7TE+01
I7EH3
1.2TE+02
B.ME-01
3.68E-01

2.96E+01
252E+02

A-15

2.97TE+01
5.00E+02
+.70E-01

4.38E+00
6.38E+00
33ME-D
B.54E-02
1.296+01
1.22E+02
1.86E+02
6.56E+00
1.90E-04
254E-02
1.10E+01
6.53E+01
3.92E+00
9.28E+02
4.28E+02
23E+
381E-01

4,85E+01

295E+01

3.27E+00
1.4TE+0S
8.53E+01
§.56E+01
8.35E-01

3.6TE+00
4.33E-01

3.15E+00
3.02E+00
7.10E+00
B.7BE+00
2.52E+03
5.56E+00
8.53E+00
3,48E+00
2.08E+00
2.16E+1

3.03+03
234E-01

1/28/96



WHC-SD-WM-ES-370
Revision 0

HLW and LLW Inventories after Four Dilute Caustic Washes

Table A-Sb. Siudge Inventory of AZ Tanks Combined into 241-AZ-102

Phase Soluble | insoluble Total
Total Mass {kg} 1.00E+08 | 2.50E+05 | 1.23E+08
Volume (L) 9.98E+05 | 1.56E+05 | 1.15E+08
Radionuclides (Cl) .
| Asm-241 Am-241 1.58E-01 | 3.50E+04 | 3.50E+04
C-14 1.2TE-02 | 247E-01 2.60E-01 C-M 9.54E-02 | Z18E+01 | 2.19E+01
Con-244 1.31E-03 | 7.028+00 | 7.02E+00 Con-244 351E-03 | 985E+02 | 9.805E+02
Cao-50 1.45E-02 | 5.35E+01 | 5.356+01 Co-80
Cs-137 512E+02 | 7.95E+04 | 8.00E+04 Cs-137 257E+03 | 4.13E+05 | 4.166+05
Ba-137 4.88E+02 | 7.55E+04 | 7.80E+D4 Ba-137 245E+03 | 3.52E+05 | J.S4E+0S
Pu-239 578E-01 | 113E+03 | 1.13E+03 Pu-239 1.80E-02 | 8.01E+02 | 8.01E€+02
Sr-00 248E+«01 | S.10E+05 | S.10EHS $r-00 580E+01 | 6.36E+08 | 6.36E+06
Y80 248E+01 | 8.10E+05 | 6.10E+05 Y-850 590E+01 | 6.36E+06 | 6.36E+06
Tco8 132601 | S.27E+01 | 5.28E+0 Ted9 2.80E-01 | 230E+02 | 2.30€+02
Total Curles 1,05E+03 | 1.38E+06 | 1.38EH08 Total Curles 514E+03 | 1.36E+07 | 136E+07

£

452802 | 208E+02 { 208E+02 240€-02 | B.18E-01 | B.43E-01
257E-05 | 1.96E-01 1.96E-01
1.79E-04 | 1.326+00 | 1.328+00
1.056-02 | 6.88E+00 | 6.90E+00
9.10E-03 | 1.92E+03 | 1.926+(3
730E-08 | 4.14E-02 | 4.14E-02
3.08E-C2 | 1.96E+02 | 1.96E+02
1.10E-01 | 4B7E+03 | 4.67E+03 ]
3.756-01 | 8.67E+01 | S.T1E+D1
1.63E-04 | 2.86E+00 | 2.86E+00
1.62E-08 | B.67E-05 | B.6TE-DS
6.35E-08 | 1.89E+00 | 1.80E+00

462E-05 | 1.02E+01 | 1.02E+01
238E-03 | 2.35E+02 | 235E+02
1.21E-03 | 1.64E+02 | 1.84E+02
1.91E-03 | 261E+02 | 2.61E+02
9.07E-06 | 6.29E+00 | 6.29E+00

1.60E-02 | 1.10E+03 | 1.10E+03
5.08E-04 | 4.45E+03 | 4.45E+03
2.29E-03 | 4.006+02 | 4.00E+02
433608 | 1.21E02 | 1.21E02
1.54E-07 | 6.90E-04 | 8.90E-04

1,15E-01 | 1.85E+01 | 1.86E+01
1.72E-04 | 1.60E+02 | 1.60E+02
252E-03 | 484E+04 | 4.84E+04
396E-01 | 8.38E+02 | 8.38E+02
470E-D4 | 1.73E+03 | 1.73E+03
217E-04 | 1.96E+01 | 1.96E+01
1.84E-04 | 3.29E+02 | 3.28E+02
1.35E-04 | 1.226+03 | 1.22€+03
5.56E-03 | 1.58E+01 | t1.55E+01
263E+03 | 1.24E+04 | 1.50E+04

245602 | 481E+00 | 4.83E+00
3A08E-03 | 5.00E+01 | 5.09E+01
409E-03 | 207E+04 | 207E+04
842601 | SME+02 | 5.42E+02
272E-04 | 9.09E+00 | 9.08E+00
3.03E-05 | 1.68E-01 | 1.88E-01

228E-02 | 25B8E+03 | 2.58E+03
1.00E-02 | 7.39E+02 | 7.39E+02
9.25E-04 | 1.29E-01 1.30E-01

278E+03 | 3.0BE+04 | 3.36E+04

f!i§5§*§§?§§§§§§§§§5i§§€F

gzﬂssszzzzzmmii'iz*zz‘s‘iiii%iE!!ZEiE‘E

8.58E-02 | 3.84E+02 | 3.84E+02 NH3 G6.79E-04 | 284E+03 | 2B4E+03
2,06E-01 | S.08E+02 | 9.08E+(2 P4 B8.31E-04 | 347E+02 | 347E+D2
8.256+01 | 8.25E+01 Pd+2
9.33E-03 | 1.83E+01 | 1.83E+N Py 306E-04 | 1.29E+01 | 1.29E+01
1.526-05 | 133500 | 1.33E-01 Re+7 1.41E-04 | 26BE+01 | 2.88E+01
1.00E-04 | 1.02E+00 | 1.02E+00 Rh+d 157603 | 1.74E+02 | 1.74E+02
S19E-05 | 2106+00 | 2 10E+00 Ru+3 457E-04 | 2.06E+02 | 2.06E+02
1.ADE-04 | B.43E+00 | 6.43E+00 Sts A7SE-04 | 5.07E+02 | 5.07E+02
282504 | 4.22E4+00 | 4.226+00 Sats 2.26E-03 | 5.63E+02 | 563E+02
283E+00 | 2080E+04 | 2.80E+04 St 2.40E+00 | 201F+03 | 2.01E+03
1.58E-03 | 4.63E+01 | 4.63E+D1 Sr+2 273E-03 | 231E+Q2 | 231E+02
2.83E-04 | 4.54E+00 | 4.54E+00 Teté 116603 | 4.235E+02 | 4.35E+02
227E-04 | 291E+00 | 291E+00 Theadt 6.14E-04 | 2306402 [ 230E+02
8.08E-05 | 1.55E+00 | 1.55E+00 Tied 3.30E-04 | 1.40E+02 [ 1.40E+02
283E-03 | 1.58E+01 | 1.568E+01 TH3 787603 | 1.24E+03 | 1.24E+03
2TE+00 | 244E+02 | 24TE+D2 Yo242 4176400 | 4.26E+03 | 4.26E+03
o] 9.71E-08 | 5.85E-02 | 5.95€-02 | VoS 1LAEDL | 1196401 [ 1.19E+01
Zne2 144E-0S | 1.90E+01 | 1.90E+01 T2 1.03E-04 | 1.076+02 [ 1.07E+02
Zred 230E01 | 8.22E+02 | 8.22E+02 Zred
AKOHM- 8.35€+00 8.35E+00 ANOHM- 3.02E+01 3.02E+01
C- A16E+00 | 2.84E-01 | 4.45E+00 C- 243E+00 | §5.42E+01 | 5.66E+01
CO-2 6.88E+00 | 3.81E+01 | 4.30E+01 €032 8.17E+01 | 2.05E+04 | 2.08E+04
Cr{OHM- 26TE-0 26TE-01 Cr{OHM- 3.70E+00 3.70E+00
P 1.39E+00 | 1.50E+00 | 289E+0 F- 316E+00 | 1.43E+02 | 1.46E+02
13 231E-05 | 248E.03 | 248E-03 [ 1.02E-04 | 3.82E-01 | 3.82E-01
NO2- 5.03E+02 | 1.67E+D7 | 5.20E+02 NO2- 5.39E+02 | 217E+03 | 2T1E+03
NO3- 1.80€+01 | 1.38E+01 | 2.27TE+01 NO3- T7.80E+01 | 1.3ME+03 | 1.39E+03
[ 1.84E+03 | 1.48E+05 | 1.48E+05 O 1.68E+03 | 9.88C+04 | 1.00E+05
PO43 S206+00 | S.43E+03 | 8.44E+03 PO4-3 348E-01 | 1.11E+02 | 1.11E+Q2
$O04-2 1.16E+01 | 4.40E+01 | 5.56E+01 259€+01 | TH1E+D0 | 3388+
TeO4- 1.296-02 | 5.13E+00 | 5.14E+00 ATIEAQ2 | 2.24E+01 | 2.24E+00
H20 1.06E+06 1.08E+08 997E+05 9.9TE+05
Organic Carbon 1.19E+01 | 229€+01 | 3.48E+M AG3E00 | 219E+03 | 2.19E+03
| ZrO2:2H20 T.OIE-04 | 1456402 | 1.46E+02 | 1.00E-03 | 1.87E+04 | 1.87E+04

: 37838
0



WHC-SD-WM-ES-370
Revision O

HLW and LLW Inventories after Four Dilute Caustic Washes

Tubila A-Sc. Total LLW Generated

Phase Soluble | insoluble | Total
Total Mass (ko) 248E+(07 | B.B0E+03 | 2.46E+07
Volume st 7 M Na L.} 9.95E+05 | 5.38E+03 | 1.00E+08

1.08E+02 | 5.94E+02 | 7.02E+02 |
5.16E+01 | 3.63E-01 | 5.19E+01
218E+00 | 1.658+01 { 1.87TE+01
48TE+00 | 8.E-01 | 5.76E+00
1.45E+08 | B.21E+03 | 1.48E+08
1.37E+08 | 7.80E+03 | 1.38E+06
203E+02 | 3.22E+01 | 2.36E+02
3.78E+04 | 1.18E+05 | 1.54E+05
AT76E+D4 | 1.18E+0S | 1 54E+05
1.83E+02 | 4.71E+00 | 1.88E+02
290E+08 | 2 49E+05 | 3.15E+08

2T1E+01 | 3.485+00 | 3.086+01
8.24E+02 | 6.24E+02
3.156-02 [ 1.73E-01 | 205601
1.24E+00 | 3,93E+00 | 5.17E+00
4.11E+00 | 2.35E+00 | 6.96E+00
4.00E5+00 | 3.64E+01 | 4.03E+01
4.92E-03 | 1.06E-01 | 1.11E-01
1.03E+01 | 3.27E+00 | 1.36E+01
AAGE+01 | 9.61E+01 | 1.41E+02
1.26E+02 | 7.57E+01 | 2.02E+02
1.19€+00 | 6.72E+00 | 7.91E+00
268E-05 | 203E-04 | 230E-04
9.75E-05 | 316E-02 | 3.17E-D2
1.37E+01 | 1.37E+01
8.54E+01 | 2.89€-01 | 6.58E+01
1.126+00 | 3.51E+00 | 4.62E+00
2626+00 | 1158403 [ 1.15E+03
4,126+02 | 2.30E+01 | 4.36E+02
3.20E-01 | 290E+01 | 2.93E+01
1.18E-01 | 3.30E-01 | 4.48E-0
7.75E+00 | 4.84E+0 | 5.81E+01
3.44E+00 | 3.28E+01 | 3.80E+0M
3.086+00 | 2.60E-01 | 3.34E+00
J T.20E+02 | 1.61E+05
2.23E+01 | 5.3TE+01 | 7.80E+01
8.94E+01 | 2.09E+01 | 9.03E+01
1.04E+00 | 1.04E+00
3.28E+00 | 5.20E-01 | 3.80E+00
7.50E-02 | 4.48E-01 | 5.23E-01
8.16E-01 | 292E+00 | 3.73E+00
244E-01 | 347E+00 | 3.71E+00
2.35e-01 | 8.56E+00 | 8.79€+00
1.21E+00 | 9.46E+00 | 1.07E+01
214E+03 | 4.99E+02 | 264E+03
1.89E+00 | 4.62E+00 | 851E+00
6.88E-01 | 7.33E+00 | 7.99E+00
3.80E-01 { 3.87E+00 | 4.25E+00
1.91E-01 | 2.37€+00 | 2.56E+00
4.88E+00 | 2.10E+01 | 2,586+
2.98E+03 | 7.50E+01 | 3.08E+03
7.45E-02 | 1.99E-01 | 273E-01
5.57E-02 | 210E+00 | 2.15E+00
7.72E+01 | 1.37E+01 | S.09E+01
1.78E+04 1.78E+04
281E+03 | 8.09E-01 | 281E+03
A 20E+04 | 342E+02 | 3.33E+04
1.93E+03 1.93E+03
2.04E+03 | 240E+00 | Z04E+03
5.81E-02 | 8.41E03 | 6.48E-02
5.80E+04 | 3.64E+01 | 5.60E+04
4.55E+04 { 220E+01 | 4.58E+04
5.78E+04 | 4.08E+03 | 6.19E+04
3.25E+03 | 1.59€+02 | A ME+03
1.68E+04 | 8.88E-01 | 1.68E+04
1.78E+01 | 4.59E-01 | 1.B3E+01
2428407 242E+07
5.93£+03 | 3.80E+01 | 5.97E+03
7.63E-01 | 314E+02 | 3.15E+02
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WHC-SD-WM-ES-370

Revision 0

HLW and LLW Inventories after No Washes (Decant Only)

of 241-C-108 Retrieved into 241-AZ-101
Insoluble

Soluble Total

1086+06 | Z63E+05 | 1.35E+06

1.OSE+06 | 1.68E+05 | 1.22F+06 |
Am-241 131E+01 | 6.825+02 | B.BE+02Z
[ 1.89E+00 | 250601 | 214E+00
Cm-244 196E-01 | 7.126+00 | 7.32E+00
Co-80 218E+00 | 542E+01 | 5.64E+04
Ca-137 7.62E+04 | B.0SE+04 | 1.57E+08
Ba-137 7.24E+04 | 7.65E+04 | 1.486+05
Pu-239 BB1E+01 | 1.158+03 | 1.24E+03
sr-80 3.89E+03 | B.1BE+05 | 6.22E+06
Y50 3606403 | B.98E+05 | 6.Z2E+05
To-08 197TE+01 | 53ME+01 | 7.31E+01
Total Curies 1.58E+05 | 1.40E+08 | 1.58E+08
Chemicals (kg) _
rers B74E+00 | Z11E+02 | Z1BE+02
Ak 1.65E+04 | 1.85E+04
Ame3 383E0 | 190601 | 203601
AseS 20802 | 1348400 | 1.37E+00
[T 1.56E+00 | 7.07E+00 | 8.8aE+00
Bat2 136E+00 | 1.95E+03 | 1.05E+03
Bet2 109605 | 419602 | 41902
Bi+3 4508400 | 1.90E+02 | 2048402
cat2 184E+01 | 4736403 | 4756w
G2 S50E+01 | 8.78E+01 | 1.44E+02
cat3 24302 | 2.908+00 | 2028400
Cm+3 241E-08 | 870605 | 902608
Cot3 9.45E-08 | 1.92E+00 | 1.92E+00
cr3 AS4EA02 | 3948402
Co+ 3.85E+00 | 4.87E+00 | 8526400
Cusz 459801 | S.16E+01 | 521E+01
Fas3 6.09E-01 | 210E+04 | 2105404
K+ 9.57TE+01 | 5486402 | 6448402
Las3 406602 | 9.21E+00 | 8.25E+00
L 452603 | 17oe-0t | 175600
Mg2 34DE+00 | 261E+03 | 261E+0
[ 1.50E+00 | 7.48E+02 | 7.50€+02
Mo 1.386-01 | 13101 | 200801
Net 208E+04 | 3.12E+04 | 5.17E+04
Ni+3 5.80+00 | 380E+02 | 2.99E-02
P 30TE+01 | 9.21E+02 | B.52E+m2
P2 BMEN | 6.34E+01
Put 1.306+00 | 1.85E+01 | 1.99€+01 |
Res7 226503 | 135601 | 137601
Rh+3 162602 | 1.03E+00 | 1.088+00
Ru+3 77303 | 2136400 { 214E+00
Y 200602 | 6526400 | 6.54E+00
Ser6 390E02 | 4.286+00 | 4326400
Sieg 421E+02 | 2.83E+04 | 287E+04
Srv2 238E-01 | 4896401 | 4T1E+DY
Teis 421602 | 4.80E+00 | 4.84E400
Thed 339602 | 2968+00 | 298E+00
Tied 1.21E-02 | 1.56E+00 | 1.59€+00
T3 A1E01 | 158E+01 | 1.62E+01
Uo2+2 A0BE+12 | 247E+02 | 653E+02
P 145603 | so03c-02 | e186-02
Zn+2 215603 | 1.93E+01 | 1.83E+01
Zred 343401 | B33E+02 | BETEMGZ
ANOHM- 1.24E+03 1.24E+03
- S.20E+02 | 298E-01 | 6.20E+02
cO3-2 1.036+03 | 388E+01 | 1.07E+03
CHONM- 3.988+01 3.98E+01
.- 207E+02 | 1.52E+00 | 2.08E+02
- 44E03 | 249603 | 583E03
NO2- 281E+03 | 1.60E+01 | 2.83€+03
NO3- 282E+03 | 1.39€+01 | 2.83€+02
OH- 118E+04 § 1.48E+06 | 1.80E+05
PO4-3 1.3TE+Q3 9 58E+03 1.09E+04
$O4-2 1726403 | 4485401 | 1.78E+03
TeOd- 1.92E+00 | 5.20E+00 [ 7.12E+00
H20 1.03E+06 1.03E+068
Organic Carbon 177E+03 | 2326401 | 1.79E+03
Zro2:2M20 198E-01 | 1.47€+02 | 1.47E+02 |

of AT Tanics Combined into 241-AZ-102

Soluble | insoluble | Total
TO2E+06 | 2.54E+05 | 127E+06
9486405 | 1.59E+05 | 1.11E+08
3.03c+01 | 3.54E+04 | 3.54E+04
1826+01 | 221E+01 | 403601
860E-01 | 9.98E+02 | 9.99E+02
A9E+05 | 4.18E+05 | 9.08E+05
467E+05 | 3.98E+05 | 8.65E+05
3.62E+00 | 8.12E+02 | 8.16E+02
1.13E+04 | B.ASE+08 | 6.4BE+0E
113E+04 | 6456408 | 6.4BE+06
5.35E+01 | 2336402 | 2.87E+02
[ 5.80E+05 | 1.38E+07 | 1.48E+07
Chemicals {kg} —_— — —
Ag+ ASBEr00 | 6.30E01 | SAIE+00
AL+3 2146+04 | 214E+04
Ame3 8.826-03 | 1.038+01 | 1.038+01
As+8 AS4E-01 | 238E+02 | 238E+02
Imes 23E0t | t.08E+02 | 1.68E+02
Bav2 3.65E-01 | 284E+02 | 284E+02
Bet2 188603 | 6.37E+00 | 637E+00
[ 15
Car2 3.056+00 | 1.11E+03 | 1.11E403
Cd42 9.65E-02 | 451E+03 | 451E+03
Cots 438501 | 4.08E+02 | 4.08E+02
Cmed 8.26E-08 | 123802 | 1.23E-02
Co+3 293805 | 699E04 | 7.28E-04
Cred 438E+02 | 4.38E+02
Cst+ 2206+01 | 1.88E+01 | 4.08E+01
Cus2 320E02 | 182E+02 | 1626402
Fesd 4B1E-01 | 450E+04 | 4.50E+04
K+ 7.56E+01 | 8.49€+02 | 9.25E+02
L3 912602 | 1.75E+03 | 1.75E+03
Lis 415602 | 1.90E+01 | 1.99E+01
M2 381602 | 3336402 | 333E+02
Mt 257E02 | 1.238+03 | 1.23E+03
Mo+$ 1.07E+00 | 1.57E+01 | 1.68E+01
Nt 2976404 | 1.288+04 | 4236404
NI+3 130601 | 288E+03 | 288E+03
P 158601 | 351E+02 | 3518402
Pd+2
Pud 58402 | 1316401 | 1.32E401
Re+T 2680602 | 27T1E+01 | 2.71E+01
Rh+3 300E01 | 1.77E+02 | 1.77E+02
Ru+3 B72E-02 | 208E+02 | 2.08E+02
b6 T23E02 | S14E+Q2 | 5.14E402
Setd ANED | 5TIER02 | 5T1E+02
FU 4586402 | 203E+03 | 249E+03
2 S2E-D1 | 234E+02 | 2.38E+02
Tots 221E01 | 441E+02 | 4.4tE+02
Thd 117601 | 2338402 | 233E+02
T 60602 | 1.42E+02 | t.42E+02
THI 1.506+00 | 1.28E+03 | 1.26E+03
uo2+2 7.98E+02 | 4.31E+03 | 5.41E+03
V45 274602 | 1.21B401 | 1.21E+01
Zme2 1.96E02 | 1.08E+02 | 1.09E+02
Zrd
ANOHM- 5.77E+03 5.77E+03
[N A64E+02 | 549E+01 | 5.18E+02
co3-2 1.186+04 | 2.08E+04 | 3.28E+04
Cr{OHM- 7.08E+02 7.08E+02
r- BO4E+02 | 1.45E+02 | 7.496+02
- 194602 | 387601 | 4.06E.01
NO2- 1.5TE+04 | 2206403 | 1.75E+04
NO3- 151E+04 | 1.338+03 | 1.84E+04
oH- 284E+03 | 9.99E+04 | 1.03E+05
PO4-3 S67E+01 { 1.13E+02 | 1.80E+02
$04-2 AS4E+03 | B.O2E+00 { 4.95E+03
TcO4~ S21E+00 | 2288+01 | 2785+01
H20 9.25E+08 9.25E+05
Organic Carbon 1508402 | 2226+03 | 297E+03
2roz:2M20 1.92E-01 | 1.905+04 | 1.90E+04
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WHC-SD-WM-ES-370

HLW and LLW inventories after No Washes (Decant Only)

Revision 0

Table A-10c. Total LLW Generated

Soluble | insoluble

Totel Mass (kg)
[Volume ot 7 M Na (1)

2.986+08 | 1.736+03
4.575+05 | 1.066+03

[ Totat
2.96E+08
4 56E+05

Radionucildes [C1}

e

Co-137
Ba-137

i

Y-08
Te-00
Total Curles

S.516+01 | 1.196+02
2188401 | T41E02

1.84E+02
3ATE+O1
4.84E+00
290E+00
8.80E+05
8.42E+05
1.20E+02
4.82E+04
4.626+04
1.126+02
1.82F+06
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1.58E+01 | 7.01E-01

1.90€-02 | 3.49€-02
7.83E-01 | 7HE-O1
2238+00 | 5.72€E-01
226E+00 | 7.32E+00
3.03E-03 | 2.12E-02
5.78E+00 | 6.56E-01
2.55E+01 | 1.93E+01
T7.05E+01 | 1.52E+01
7.34E-G1 | 1.35E+00
1.63E-05 | 4. 11E-05
5.90E-05 | 6.36E-03
2.75E+00
3.99E+01 | 7.83E-02
8.30E-01 { 7.07TE-01
1.54E+00 | 232E+02
241E+02 | 4.62E+00
1.97E-01 | 5.82E+00
7.23e-02 | 6.65E-02
4.34E+00 | S.TAE+DQ
1.926+00 | 8.58E+00
1.886+00 | 5.23E-02
7.355+04 | 1.45E+02
1.256+01 [ 1.08E+01
3.88E+01 | A 21E+00
2 10E-01
1.84E+00 { 1.06E-01
4.60E-02 | 9.02E-02
S5.01E-01 | S.38E-01
1.50E-01 | 6.97E-01
1.42€-01 | 1.72E+00
T.41E-01 | 1.90E+00
1.266+03 | 1.01E+02
1.136+00 | 9.31E-1
4.07E-01 | 1.48E+00
23E-01 | 7.80E-01
1.18E-01 | 4.75E.01
294E+00 | 4.21E+00
1.78E+03 | 1.51E+01
4.58E-02 | 4.0VE-02
341E-02 | 4.23€-01
4NE+01 | 2T6E+0)
1.08E+04
1.63E+03 { 1.83E-01
202E+04 | 6.86E+01
1.186+03
1.23E+03 | 4.84E-01
3.54E-02 | 1.28E-03
287TE+04 | 7.33E+00
27TEH4 | 4 MEHD
1.94E+04 | 8.21E+02
1.83E+03 | 3.206+01
1.01E+04 | 1.75€-01
1.08E+01 | 9.226-02
2.7BE+D8
J42E+03 | T.AEXO0
4.56€-01 | 8.326+01

7.65E+01
1.286+02
5.396-02
1.55E+00
2916400
8.606+00
2412
S.A4E+00
4 4BE+01
8.56E+01
208E+00
5.74E-05
S42E-03
2.75E+00
4.00E+01
1.:4E+00
233E+02
2 46E+02
8.02E+00
1.306-01
14E+0
§.48E+00
1945400
7.38E+04
2.336+01
4.30E+01
2.10E-01
1.95E+00
1.36E-01
1.00€+00
B.4TE0
1,88E+00
2856400
1.38E+03
2.08E+00
1.89E+00
1.01E+00
5.91E-01
7.15E+00
1.81E+03
8.50E-02
45TE-01
4508401
1.08E+04
1.53E+03
2036404
1.186+03
1.238+03
367E-02
287E+04
2TTE+04
2005+04
1,86E+03
1.01E+04
1.09E401
278E+08
3.438+03
8.38E+01

A-19

1/29/96



WHC-SD-WM-ES-370
Revision 0

HLW and LLW Inventories after One Caustic Wash (3 M OH.)

of 241:C-108 Retrieved into 241-AZ~101 Tabls A«11b. Sludge in of AZ Tanks Combined into 241-AZ-102
Soluble_| Insciuble | Total [Phass Soluble | insoluble | Total
1.22E+08 Total Mass (kg) 7.90E+05 | 200E+08 | 9.99E+05
1.04€+08 ‘M&l T.0TE+08 | 1.25€+05 | 8.22F+08
{ci) _ _ Radionucildes (Cl) .

Am-241 3.15E+00 | 6.80E+02 | 6.83E+02 Am-241 577E+00 | 3.53E+04 | 3.53c+04
c-14 ASAEO1 | 240601 | 7.0%E0 c-14 A4TE+00 | 2.20E+01 | 2.55E+01
Cm-244 480602 | 7.09E+00 | 7.14E+00 Cm-244 127601 | 9B84E+02 | 9.84E+02
Co-80 518E-01 | 5.40E+0t | 5.456+01 Co-80
Cs-137 1.83E+04 | 8.03E+04 | 9.08E+04 Cs-137 9.36E+04 | 4.17E+05 | 5.11E+05
Be-137 1.74E+04 | 7.63E+04 | 937404 Be-137 H.89E+04 | 306E+05 | 4.85E+05
Pu-23 208E+01 | 1.14E+03 | 1.16E+03 Pu-23% 680E-01 | 8.00E+02 | 8.10E+02
r-80 BB4E+02 | 6.16E+05 | B6.17E+05 Sr-80 215E+03 | 8.43E+06 | 6.43E+06
Y90 884E+02 | 8.18E+05 | B.17E+05 Y80 2156403 | 6.43E+08 | 6.43E+08
Tc-89 AT3E+00 | 5336+01 | 5.80E+01 Tc-00 1.02E+01 | 2326402 | 2426402
Tots Curies 3.74E+04 | 1.39E+08 | 1.43E+08 | Total Curies 1.87E+05 | 1.37E+07 | 1.39E+07
Chemicais (kp) _ Chemicals {kg) —_—
[Age 1.62E+00 | 2106+02 | 2126+02 Ag+ 872E01 | 8.27E-01 | 1.70E+00
(A3 B.53E+03 | 8.53E+03 AHY 321E+03 | 3.21E+03
Ame3 917E-04 | 1.98E-0¢ | 1.99E-01 Am+3 1.88E-03 | 1.00E+01 | 1.03E+01
As+6 638603 | 1.33E+00 | 1.34E+00 Astd 8.66E-02 | 237E+02 | 237E+02
[ 37IEO | 7056400 | 7426400 3 441E02 | 1688402 | 1.88E+02
Bat2 325601 | 1.94E+03 | 1.84E+03 B2 6.95E-02 | 264E+02 | 2684E+02
Ba+2 260E-08 | 4186-02 | 418662 B2 358E-04 | 6.35E+00 | 6.35E+00
B3 1.908+00 | 1.98E+02 | 1.99E+02 {313
car2 ASMEHOD | ATIE+DY | 4TIEwD3 [ 582601 | 1.11E+03 | 1.11E+03
Cd42 1.34E+01 | B.76E+01 | t.01E+02 Cde2 1.84E-02 | 4.50E+03 | 4.50E+03
Ce+d S.83E03 | 289E+00 | 2.90E+00 Cotd B4E02 | 4.04E402 | 40ME+02
Cme3 579607 | A75E05 | A81E0S Cmed 1.57€E08 | 1.23E-02 | 1.23E-02
Co+d 227E-08 | 1.91E+00 | 1.91E+00 Co*d 550€-06 | G.97E-04 | 7.03E-04
cred 1338402 | 1.33E+02 Crey 1.09E+02 | 1.08E+02
Cs+ B.75E-01 | 4.BBE+00 | 5.T4E+00 Cs+ 419E+00 | 1.87E+01 | 2.29E+01
Cuv 110801 | 5.14E+01 | 5.15E+01 Cu+2 6.26E-03 | 161E+G2 | 181E+02
Ferd 1.408E-0 | 200E+04 | 209E+04 Fes3 9.17E-02 | 4.88E+04 | 4.BBE+4
tes 2296+01 | S4BE+02 | S.69E+02 K+ 144E+01 | B.ABE+02 | B.80E+02
Latd 972603 | 9186400 | 8.19E+00 L3 174E02 | 1.74E+03 | 1.74E+03
i+ 1.08E03 | 17060V | 1.7TIE-OY Li+ 7.90E-03 | 1.96E+01 | 1.96E+01
My+2 8.16E-01 | 280€+03 | 260E+03 Mgz S70E-03 | 332E+02 | 332Ew2
Maed ASPEO1 | T46E+02 | 7.48E+02 Mnad 4.89€.03 | 1.23E+03 | 1.23E+03
Mo+ 330602 | 13601 | 184801 Mo+$ 203E-01 | +.588+01 | 1588401
Na+ B.A4E+04 | 311E+04 | 9.55E404 Ne+ 568E+04 | 1.25E+04 | 6.S3E+04
Ni#3 2356+00 | 3.886+02 | 3.50E402 N 247E02 | 287E+03 | 287E+03
P 7.356+00 | 9.18E+02 | 9.25E+02 Pt 30202 | 350+02 | 3.50E+02
Pd42 8328401 | 6.326+D1 Pde2
Pute 3.33E-01 | 1.856+01 | 1.88E+01 - Pt 1L11E-02 | 1L.ME+01 | 1.31E+01
Ret7 S42E04 | 135601 | 1.38E01 Re+7 513603 | 2706+01 | 2706+01
Rivé3 388603 | 1.03E+00 | 1.03E+00 43 5TME02 | 1.788+02 | 1.78E402
L) 185603 | 2126+00 | 2128400 Russ 1.66E-02 | 2.08E+02 { 208E+02
Sbes 501603 | B.50E+00 | B.51E+00 8b+5 1.386-02 | 5.126+02 | 5.126+02
Setg 9.36E-03 | 4.27E+00 | 4.28E+00 L] B2E02 | 569E+02 | 5.89E+02
L] 1.01E+02 | 282E+04 | 2.836+04 S B72E+01 | 2038403 | 292E+03
Se42 5.856-02 | 4.83E+01 | 4.89E+01 Sz 9.03E-02 | 234E+02 | 2.34E+02
Tovs 1.01E-02 | A58E+00 | 4.59E+00 Tath 420E-02 | A40E+02 | 4.40E+02
Thid BAZE-03 | 294E+D0 | 2.95E+00 Thid 223E-02 | 23E+02 | 2.32E+02
i 280E-03 | 1.5TE+00 | 1.57E+0 Tid 120602 | 1.42E402 | 1.42E+02
TH3 1LHE-01 | 1.57E+01 | 1.586+01 TH3 286E-01 | 1.256+03 | 1.256+03
U022 9.72E+01 | 2488402 | 3.43E+02 uo2 1.52E+02 | 4.30E+03 | 445E+03
V5 I4TE04 | 6O01E-02 | BOMEDZ V5 S.22E03 | 1.20E+01 | 1.20E+01
Zn+2 516E-04 | 192E+01 | 1.92E+01 Zne2 IT3IE03 | 1.08E+02 | 1.08€+02
Zred 8.226+00 | 8.30E+02 | 8.38E+02 2ot
AHOHM- 6.96E+03 6.98E+03 ANOHM- 1.33E+04 1.33E+04
S 1.49E+02 | 297E-01 | 1.496+02 cl 8.85E+01 | 5.48E+01 | 1.43E+02
co3-2 246E+02 | 3.65E+01 | 2838402 cO3-2 224E+03 | 207E+04 | 2296404
Cr{OH)M- 1.53E+02 1.53E+02 CriOHM- 279E+02 2.79E+02
r- 4958401 | 1.51E+00 | 5.10E+01 je- TASE+02 | 1.44E+02 | 2506402
I8 B25E-04 | 248E03 | 33NE-03 - 369603 | 3.86E01 | 3.906-01
NO2- 9.69E+02 | 1.83E+01 | 9.88E+02 NO2- 324E+03 | 219E+03 | 5.43E+03
NO3- 6.75E+02 | 1.396+01 | 8.89E+0Z NO3- 2876403 | 1326403 | 4.19E+03
oH- AS4E+04 | 1336405 | 1.78E+05 OH- IBIE+04 | B49E+04 | 1.01E+05
PO4-3 5.80E+02 | 8.48E+03 | 9.08E+03 PO4-S 278E+01 | 3.37E+01 | B.15E+01
304-2 413+02 | 4.45E+01 | 4.58E+02 S04-2 9.42E+02 | 7.99E+00 | 9.506+02
TeOd- AS1E01 | 518E+00 | 5.64E+00 TeO4- 9.93E-01 | 2282+01 | 236E+01
H20 B57TE+0S S.5TE+06 H20 6.82E+05 8.82E+05
Organic Carbon A4E+02 | 231E+01 | 4.47E+02 Organic Carbon 1.43E+02 | 221E+03 | 2356402
[zro2:2120 2.83E02 | 14TE+02 | 147602 |zroz:2120 365E-02 | 1.896+04 | 1.89E+04
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WHC-SD-WM-ES-370
Revision 0

HLW and LLW Inventories after One Caustic Wash (3 M OH-)

Table A-11c, Total LLW Generated

Phase Soluble | Insoluble| Total
Total Mass (k) 9.4BE+06 | 2.20€+03 | 9.4BE+08
Volume at 7 M Ma (L. 3.23E+08 | 2.00E+03 | 3.23E+06
Radionuclides (Ci) . i

| Asn-241 9.96E+01 | 2.30E+02 | 3.38E+02
C-14 4.TTE+O1 | 1.48E-01 | 4.79E+01

Cn-244 202E+00 | 6.85E+00 | 8.86E+00
Co-80 4.38E+00 | 3.58E-01 | 4.72E+00
Cs-137 1.34E+08 | 3.30E+03 | 1.35E+08
Batd7 1.28E+08 | 3.14E+03 | 1.286+08
Pu-239 1.83E+02 | 1.30E+01 | 1.96E+02
Sr-80 3.46E+04 | 46TE+04 | BA3E+04

Y00 JABE+04 | 4.6TE+04 | BAIEO4
Te-00 1.69E+02 | 1.80E+00 | 1.71E+02
Total Curies 269E+06 | 1.00E+05 | 2.79E+06

Chemicals {kg)

ZATE+O1 | 1.40E+00 | 2.815+01
1.84E+02 | 1.84E+02
200602 | 6.96€-02 | 9.88E-02
1.45E+00 | 1.58E+00 | 2.73E+00
3.70E+00 { 1.15E+00 | 4.85€+00
3BIE+00 | 1.47E+01 | 1.83E+01
A57E-03 | 4.246-02 | 4.89E-02
9.27E+00 | 1.32E+00 | 1.06E+01
4.05E+01 | 3.88E+01 | 7.91E+01
1.13E+02 | 3.04E+01 | 1.44E+02
1.11E+00 | 270E+00 | 3.81E+00
2.48E-05 | 8.20E-05 | 1.076-04
8.90€-05 | 1.276-02 | 1.28E-02
3.56E+00 | 3.56E+00
6.05E+01 | 1.566-01 | 6.08E+01
1.01€+00 | 1.41E+00 | 2426400
2.38E+00 | 4 63E+02 | 4.85€+02
3.76E+02 | 9.23E+00 | 3.85E+02
3.02E-01 | 1.ATE+D1 | 1.20E+01
1.006-0% | 1.33E-01 | 242601
8.94E+00 | 1.958+01 | 284E+01
3.085+00 | 1.31E+01 | 1.82E+01
285E+00 | 1.056.01 | 2.95E+00
5.19E+05 | 2.89€+02 | 5.19€+05
201E+01 | 2.18E+01 | 4.176+01
6.236+01 | 8.41E+00 | 7.07TE+01
419601 | 419601
294E+00 | 2.096-01 | 3.156+00
6.95E-02 | 1.80E-01 | 2.49€-01
7.57E-01 | 1.18E+00 | 1.936+00
227601 | 1.39E+00 | 1.62E+00
217E-01 | 3.44E+00 | 3.86E+00
1.126+00 | 3.80E+00 | 4.92E+00
+.96E+03 | 2.00E+02 | 2.18E+03
1.74E+00 | 1.96€+00 | 3.60E+00
€.18E-01 | 204E+00 | 3.58E+00
351E-01 | 1.56E+00 | 1.99E+00
1.76E-01 | 9.40€-01 | 1.13E+00
4.48E+00 | 8.41E+00 | 1.29E+01
274E+03 | 2.01E+01 | 277E+03
6.90E-02 | 8.01E-02 | 1.49E-01
5.156-02 | 8.44E-01 | 8.98E-01
8.92E+01 | 5.51E+00 | 7.47E+01
B.96E+04 B.96E+04
237E+03 | 3.65E-01 | 237E+03
3.05E+04 | 1.37E+02 | 3.06E+04
2.B6E+03 2.86E+03
1.88€+03 | 9.88E-01 | 1.88E+03
5.37E-02 | 2.58E-03 | 5.83€-02
4.55E+04 | 1.48E+01 | 4.55E+04
A21E+04 | 8.86E+00 | 4.21E+04
AATE+0S | 1.48E+03 | 3.1BE+05
2.796+03 | 6.026+01 | 3.856+03
1.54E+04 | 348601 | 1.54E404
1.85E+01 | 1.84E-01 | 1.678+01
B.39E+08 8.39E+06
5.30E+03 | 1.40E+01 | 5306403
T.01E-01 | 1.26€+02 | 1.27TE+02
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WHC-SD-WM-ES-370
Revision 0

HLW and LLW Inventories after One Caustic Wash (3 M OH-) and Ona Dilute Caustic Wash

of AZ Tanks Combined Into 241-AZ-102

tory of 241<C-108 Retrieved into 241-AZ-101
Soluble | insoluble |~ Totm Soluble | insoluble | Totel |
9.7SE+05 | 244E+05 | 1.22E+06 TO8E+05 | 1.99E+05 | 9.95E+05
9.50E+05 | 1.53E+05 | 1.10E+08 | TISESDS | 1.24E+05 | 8.99E+05 |
B.OSE-01 | 6.78E+02 | 6.79E+02 T21E+00 | 3.52E+04 | 3.52E+04
1.186-1 248E-01 3.64E1 7.25€-01 2.20E+01 2.2TE+01
1.206-02 | 7.07E+00 | 7.08E+00 266E-02 | 891E+02 | 9.91Es02
1.33E-01 5.38E+01 | 5.39E+01
A468E+03 | 8.00E+D4 | 8.47E+04 1.96E+04 | 4.18E+05 | 4.3BE+0S
A A4E+D3 | 7.00E+04 | B.04E+04 1.866+04 | 3.95E+05 | 4.14E+05
S28E+00 | 1.14E+03 | 1.15E+03 1.44E-01 8.08E+02 | 8.08E+02
2268E+02 | S14E+05 { 6.14E+05 4 49E+02 | 6. 41E+08 | S41E+D8
226E+02 | B.14E+05 | G.14E+05 4.496+02 | 8. 4E+08 | 6.41E+06
1.21E+00 | 531E+01 | 5.435+01 243E+00 | 2.3tE+02 | 2.33E+02
9.58E+03 | 1.356+08 | 1.40E+06 | [Total Curies 3.90E+04 1.37E+07 | 1.37E+07
Chemicals (kg) . i — Chemicals tkg} — —_—
Ag+ 4 13E-0t 210E+02 | 210E+02 Ag+ 1.82E-01 8.25e-1 1.01E+00
A3 8.50E+03 | 9.50E+03 A3 3.20E+03 | 3.20E+03
| Amre3 235E-04 1.98E-01 1.88E-01 Awe3 3.51E-04 1.03E+01 1.03E+01
AstS 1.63E-03 1.336+00 | 1.33E+00 AsHS 1.81E-02 | 2.38E+02 | 2.36E+(2
| ] 9.56E-02 | 7.02E+00 | 7.126+00 B3 9.226-03 1.85E+02 | 1.65E+02
Ba+2 8.ME-02 $.93E+03 | 1.93E+03 Bark2 1.45-02 | 2.63E+02 | 2.83E+02
Bav2 6.87E-07 417E-02 41TE02 Bat2 7.50E-05 | 633E+00 | 6.33E+00
B3 282601 | 1985+02 | 1.98E+02 Bl
Cad2 1.01E+00 | 4.70E+03 | 4.70E+03 Caré2 1.22€.01 1.10E+03 | 110E+03
Cd+2 343E+00 | 8.73E+01 S.07E+0 Cd*2 384E03 | 448E+03 | 448E+03
Cetd 1.49E-03 | 2.88E+00 | 2.83E+00 Ca®d 1.74E-02 | 4.03E+02 | 4.03E+(2
Cme*d 1.48E-07 8.73ED5 8.T4EDS Cm+l 3.20E-07 1.226-02 1.226-02
Coé3 5.806-07 1.9tE+00 | 1.99E+00 Coss 1.17E-08 8.95E-D4 8.98E-04
Cre3 1.33E+02 | 1.338+02 Cred 1.09E+02 | 1.08E+02
Cs+ 2.24E-00 4.84E+00 | 5.06E+00 Cs+ 8.76E-01 1.87E+01 1.96E+01
Cut2 282602 SA2E+01 | 5.12E+01 Cus2 1.31E-03 1.81E+02 | 1.61E+02
Fat3 3.73E-02 209E+04 | 2.09E+04 Fatd 1.92E-02 487E+04 | 4.B7E+D4
K+ S87E+00 | S.44E+Q2 | 5.50E+02 L84 J0ME+00 | 8.44E+02 | BATE+(2
Laré3 249E-03 9.15E+00 | 9.15E+00 Lark3 3.63E-02 1.T4E+Q3 | 1.74E+03
L+ 2T7TE-04 1.69E-01 1.68E-01 L+ 1.65E-03 1.986+01 1.98E+01
Mgé2 200E-01 | 2.59€+03 | 2596+03 Mge2 140E-03 | 331E+02 [ 331E+02
Mnatd 8.18E-02 | 743E+02 | T43E+02 L] 1.026-03 1.226+03 | 1.22E+03
Mo+é 8.45E-03 1.30E-1 1.386-01 Mog 4. 24E-02 1.56E+01 1.56€+01
M+ 1.835+04 | 3.10E«04 | 4.93E+04 Nt 1.35E+04 | 1.25E+04 | 2.60E+04
MH3 S.01E-01 387E+02 | 3.88E+02 by 5.16E-03 2.88E+03 | 2688E+03
P 1.88E+00 | 9.156+02 | 9.1TE+Q2 Pired 6.31E-03 349E+02 | 3.49E+02
Pde2 6.30E+01 | 6.30E+01 P2
Pusd B52E02 | 1.84E+01 | 1.85E+01 - Purd 232603 | 1.30E+01 | 1.30E+01
Ret7 139604 | 134801 | 1.MED Res? 107603 | 270E+01 | 270E+01
Riv+3 953E-04 1.03E+00 | 1.03E+00 Rh+3 1.18€-02 1.75E+02 | 1.75E+02
Rurt3 ATAE-O4 | 2V1E+D0 | 2V1E+00 Ruw+3 347E-03 | 2.0TE+02 | 2.07E+(Q2
Sheb 1.286-03 | 6.48E+00 | 6.48E+00 Shed 2.88E-03 | S.11E+02 | 5.11E+02
Seté 240E-03 | 4.25E+00 | 4.25E+00 Se+d 1.T2E-02 | 5.87E+D2 | 587E+02
Shd 258E+01 | 2.82F+04 | 282E+04 Skl 1.826+01 202E+03 | 2.04E+03
Sred 145602 | 4088+ 4,886+ Sre2 207E-02 | 233E+02 | 2.33E+02
Tods 2.58E-03 | 4.57E+00 | 4.57E+00 Tetd 8.T8E-03 | 4.38E+02 | 4.38E+02
Thid 208E-03 | 283E+00 | 2.93E+00 Thid 468E-03 | 231E+02 | 231E+02
Tid TAOE-04 | 1576400 | 1576400 Thd 251E08 | 1416402 | 1.41E402
T3 2.58E-02 1.57E+01 1.57E+01 T3 5.98E-02 1.256+03 | 1.256+03
UG2+2 249E+01 | 248E+02 | 2ME+02 Uo2e2 JATE+O1 | 4.29E+03 | 4.32E+03
V5 BB7EDS | 599602 | 6.00E-02 VG 100603 | 1206401 | 1.208+01
Zne2 132604 | 1.926+01 | 1926+ In+2 7.79E-04 | 1.08E+02 | 1.08E+02
Zred 210E+00 | B.ZTE+02 | 8.29E+02 e ]
ANOHM- 1.78E+03 1.786+03 ANCOHM- 2.79E+03 2.79E+03
Cl- 3.80E+01 2.98E-01 3.33e+01 =3 1.85E+01 | S48E+01 TME+01
©03¥-2 8.296+01 | 3.64E+01 | 9.83E+01 02 489E+02 | 206E+04 | 211E+D4
Cr{OHM~ 3.926+01 3.926+0 CriOHM- 5.83E+01 5.83E+01
P 1.27E+01 1.51E+00 | 1.42E+01 L] 2.40E+01 1.44E+02 | 1.88E+02
|3 211E04 247E-03 2.88E-03 18] T.TE-04 3.85-01 3.88E-01
NO2- 580E+02 | 1.88E+01 | S97E+02 NO2- 9.G4E+D2 | 218E+03 | 3.14E+03
NO3- 1.73E+02 | 1.39E+01 | 1.87E+02 NO3- €00E+02 | 1.32E+03 | 1.82E+03
OH- 1.28E+04 | 1.33E+05 | 1.48E+05 OM- 8.60E+D3 | GATE+Od { 7.33E+0M
PO4-) 1.49€+02 8.45E+03 8.60E+03 PO4-3 5.80€+00 3.368E+01 3.94E+01
S04-2 1.06E+02 | 4.43E+0N 1.50E+02 S04-2 1.97TE+02 | 7.96E+00 | 2.05E+«02
TeO4- 1.18E-01 SATEQ0 | 5.29E+00 TeOd. 207E-01 2256+ 2.2TE+01
H20 9 40E+05 9.40E+05 H20 7.69E+05 7.69E+05
Osganic Carbon 1.08E+02 | 230E+01 1.32E+02 Organic Carbon 2.98E+01 2N1E+03 | 224E+03
|Zr02:2M20 7.23E-03 | 1486402 | 1.48E+02 Zroz:2M20 T63E:03 | 1.86E+04 | 1.88E+04
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WHC-SD-WM-ES-370
Revision O

HLW and LLW Inventories after One Caustic Wash (3 M OH-) and One Dilute Caustic Wash

Table A-12c. Total LLW Genarsted

Phass Soluble | Insoluble| Totsl
Totel Mans {kg) 1.53E+07 | 4.67E+03 | 1.53E+07
Volwwe at 7 M Na |L] 3.87E+08 | 2.92E+03 | 3.87E+08
Aadlonuchides {(Cl) _ _

Am-244 1.08E+02 | 3.58E+02 | 4.84E+02
-1 5.08E+01 | 221E-01 | S.11E+01
Cm-244 2.156+00 | 9.95E+00 | .21E+01
Co-88 A.75E+00 | 5.37E-01 | 5.29E+00
Co-137 1.43E+06 | 4.94E+03 | 1.43E+08
Be-137 1.36E+06 | 4.70E+03 | 1.36E+06
Pu-238 1.98E+02 | 1.94E+01 | 2.18E+02
Sr-00 3.70E+04 | 6.99E+04 | 1.0TE+0S
Y-00 3.70E+04 | 8.90E+04 | 1.07E+05
Te-88 1,80E+02 | 283E+00 | 1.83E+02
Total Curies 2 88E+08 | 1.50E+05 | 3.01E+06

285E+01 | 2.10E+00 | 2.88E+01
203E+02 | 2.03E+02
3.10E-G2 | 1.04E.01 | 1.35E-01

1.23E+00 | 2.36E+00 | 3.50E+00
4.01E+00 | 1.71E+00 | 5.726+00
3.91E+00 | 2.19E+01 | 2.58E+01
4.85€-03 | 6.35E-02 | 6.84E-02
1.0IE+01 | 1.97E+00 | 1.21E+01
4.39E+01 | 5.79E+01 | 1.02E+02
1.23E+02 | 4.56E+01 | 1.68E+02
1.17E+00 | 4.04E+00 | 5.21E+00
2,65E-05 | 1.23E-04 | 1.49E-04
9.60E-05 | 1.90E-02 | 1.91E-02
4.35E+00 | 4.35E+00
G.44E+01 | 234E-01 | B.4TE+O1
1.08E+00 | 211E+00 | 3.21E+00
2.57E+00 | 6.93E+02 | 6.96E+02
4.04E+02 | 1.38E+01 | 4.18E+02
323801 | 1L.TAEHO1 | 1.7TEHOL
1.18E-01 | 1.90E.01 | 3.15E-01

7.58E+00 | 2.91E+01 | 387E+01
336400 | 1.96E+01 | 2.30E+01
3.03E+00 { 1.56E-01 | 3.186+00
8.23E+05 | 4.34E+02 | 823E+05
218E+01 | 3.24E+01 | 5.426+01
6.77E+01 | 1.26E+01 | 8.03E+01
8.27E-01 | §.27TE-01

3.20E+00 | 3.13E-01 | 3.51E+00
7.40E-02 | 270E-01 | 2.44E-01

8.05E-01 | 1.76E+00 | 2.56E+00
241E-Q1 | 2.08E+00 | 2.32F+00
231E-01 | 5.15E+00 | 5.39E+00
1.206+00 | 5.69E+00 | 6.80E+00
2.10E+03 | 301E+02 | 240E+03
1.96E+00 | 279E+00 | 4.84E+00
8.59E-01 | 4.41E+00 | 5.08€+00
374E-01 | 2336400 | 270E+00
1.89E-01 { 1.43E+00 | 1.81E+00
4.78E+00 | 1.28E+01 | 1.738+01
283E+03 | 452E+01 | 298E+03
7.35E-02 | 1.20E-01 | 1.93E-01

5.49E-02 | 1.28E+00 | 1.32E+00
7.53E+01 | 8.24E+00 | 8.35E+01
1.05E+05 1.056+05
2556403 | S.ATE-Qt | 2.55€+03
3.25E+04 | 206E+02 | 3.2TE+04
3.19E+03 3.19E+03
2.00E+03 | 1.45E+00 | 201E+03
5.73E-02 | 3.86E-03 | 6.11E-02
5.00E+04 | 2 19E+01 | 5.00E+04
4 4BE+04 | 1.32E+01 | 4.48E+04
3.90E+05 | 213E+03 | 3.88E+05
4.25E+03 | 8.83E+(1 | 4.34E4+03
1.85E+04 | S.21E-01 | 1.05E+04
1.76E+01 | 2.76E-01 | 1.79€+01
H20 {Before Concentration) | 1. 41E+07 1.41E+07
5.80E+03 | 222F+01 | 5.82E+03
7.51E-01 | 1.89E+02 | 1.90E+02
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WHC-SD-WM-ES-370
Revision 0

HLW and LLW inventories after One Caustic Wash (3 M OH-) and Two Dilute Caustic Washes

Invemiory of 241-C-108 Retrieved into M1-AZ-101
[

Soluble Totml
D.71E+05 | 243E+08 | 1215408
S.82E+05 | 1.526+05 | 1.11E+08
209E-01 | 6.76E+02 | 6.76E+02
302602 | 248801 | 278E-01
3.41E03 | 7.05+00 | 7.05E+00
344E02 | 5.37E+01 | SITEO1
1.21E+03 | 7.98E+04 | 8.10E+04
1.A5E+03 | 7.588+04 | 7.70E+04
1.376+00 | 1.14E+03 | 1.14E+03
SO7E+01 | 5.126+05 | B.12E+08
587E+D1 | 6126405 | G.12E+DS
A4E01 | 5206401 | 5.32E+01
Total Curies 249E+03 | 1.38E+08 | 1.38E+08 |
Chemicels(hg) = _
Ag+ 1.07E-01 | 209E+02 | 200E+02
A3 B.47E+03 | BATE+03
AT 8.09E-05 | 197E0t | 187E-
AstS 4.24E-04 | 1326400 | 1.32E+00
- 248602 | 7.00E+00 | 7.02E+00
Bav2 216602 | 1.936+03 | 1.938+03
Bet2 173807 | 415802 | 415602
[T 731802 | 1.97E+2 | 1.97E+02
ci2 281E-01 | 4.88E+03 | 4.68E+03
Ccd+2 8.89€-01 | 8.70E+01 | 8.79E+01
Cetd 387E-04 | 287E+00 | 287E+00
Cmed 384E08 | 870605 | B.70E-05
Cat3 1.506-07 | 1.90E+00 | 1.90E+00
cred 1.33E+02 | 1.33E+02
Cs+ S81E-02 | 4.83E+00 | 4.89E+00
cut2 731603 | 5116401 | S11E+01
Fet3 9696-03 | 2.08E+04 | 208E+04
Ke 1.52E+00 | 5.426+402 | 5.44E+02
Latd 6.48E-04 | 9.126400 | 5.126+00
Li¢ TASE-05 | 1.69E01 | 1.69E-01
Mg+2 542602 | 2586+03 | 2.58E+03
Masd 238602 | 7.41E+02 | 7.81E+02
Mot 219603 | 1.30E-01 | 1.32E-0
Nt B,56E+13 | 3.08E+04 | 3.75E+04
N 1.56E-01 | 3.86E+02 | 3.85E+02
P 48BE-01 | 9.126+02 | 9.126+02
P2 6.28E+01 | 8.28E+01
Pt 221602 | 1.836+01 | 1.83E+(H
Ret7 360605 | 134801 | 1.34E01 ]
Rh+3 258E-04 | 1.02E+00 | 1.02E+00
Ru+3 123604 | 211E+00 | 2118400
[rars 333E-04 | 6ASE+00 | 8.45E+00
Sets E21E04 | A24E+00 | 4.248+00
S G.70E+00 | 2.81E+04 | 281E+04
Sre2 375603 | 465E+01 | 4.85E+01
Tetd 670E-04 | AS5E+00 | 4.S5E+00
Thtd 539604 | 2.926+00 | 292E+00
T 1.92E04 | 1.56E+00 | 1.58E+00
THa 870ED3 | 1.56E+01 | 1.58E+01
uo242 BABE+DD | 245E+02 | 251E+02
6 230605 | 597E-02 | 5.97E02
Zn2 342E-05 | 1.91E+01 | 1.91E+01
Zre4 5.48E-01 | B.23E+02 | B.26E+02
AROHM- 4.62E+02 4 B2E+02
- 9.87E+00 | 295601 | 1.02E+0t
co3-2 1.63E+01 | 3.626+01 | 5.256+01
CriOHM- 1.02E+01 1.02E+01
r- 3.206+00 | 1.50E+00 | 4.79E+00
- 5.488-05 | 248603 | 251E-03
NO2- 4.80E+02 | 1.67E+01 | 4.9TE+02
NOY- 4.48E+01 | 1388401 | 5.86E+01
OH- 4.55E+03 | 1.326+05 | 1.37E+05
PO4-3 3.856+01 8.426+03 | B.48E+03
$04-2 2T4E+0 | 4.42E8+01 | T.18E+01
TeO4- 308E-02 | 5.156+00 | 5.18E+00
Hz0 9.59E+05 9.50E+05
Organic Carbon 281E+01 | 2206+01 | S.10E+01
Zr02:2H20 1.88E-03 | 1.46E+02 | 1.48E+2

A

of AZ Tanks Combined into 241-AZ-102
Soluble | insoluble | Totw
TOAEDS | 1.586+05 | 9.92E+05
7.876+05 | 1246405 | 9116408
Radionucides (Ci) _
Am-241 Z56E-01 | 3.51E+04 | 3516404
-4 154601 | 2.18E+01 | 221E+01
Cm-244 5656-03 | 98sE+02 | s.88E+02
Cos0
Ca-137 4158403 | 4.14E+05 | 4.18E+05
Ba-137 3.94E+03 | 3.04E+05 | 3.98+05
Pu-239 3.08E-02 | 8.04E+02 | 048402
$r-30 053E+01 | 638E+08 | 6.38E+06
V30 952E+01 | 6.38E+06 | 6.33€+06
Tc89 45260t | 2306+02 | 2306+02
Total Curies 8.20E+03 | 1.38E+07 | 13807
Chemicals (kg) _
A+ 36TECZ | B.2ZEDT | 86IE0
Ak 3.10E+03 | 3.19E+03
Ame3 745605 | 1.026+01 | 1026401
ARE 384603 | 2356+02 | 2.35E+02
(T4 155603 | 1.88E402 | 1.85E+02
B2 208603 | 282F+02 | 282E.02
Bz 1,59E-05 | 6.31E+00 | 8.31E+00
Bi+3
cat2 258E-02 | 1.10E+03 | 1.106+03
Cae2 BASE04 | 4476403 | 4.47E:03
Cot3 370603 | 4026+02 | 402402
Cme3 898608 | 122602 | 12262
Co+a 248607 | 692604 | 8.92E-04
cre3 1.08E+02 | 1.08E+02
Gt 1.86E-01 | 1.85E+01 | 1.88E+01
w2 278E-04 | 1.80E+02 | 1.80E+02
Fetd 408E-03 | 4.85E+04 | 4.85E+04
K+ 8.38E-01 | 8.41E+02 | 8.42E+02
Las3 770804 | 1.738+03 | 173603
Li+ 350E04 | 1.97E401 | 1.97E+01
Mg+2 297E-04 | 3308402 | 3308402
Mol 217E-04 | 1226403 | 1.228408
Mots s.90E-03 | 1556401 | +.556+0
Nt 4438403 | 1.25E+04 | 1.80E+04
N3 1.09E-03 | 2856+03 | 2856403
P 134603 | 3.48E+02 | 3.48E+02
P2
Parts 49304 | 130840t | 130840
Rat? 22704 | 2696+01 | 2608+00
Rive3 25303 | 1756402 | 1.756402
Rue3 7.37E04 | 2086+02 | 208402
b 6.11E-04 | 5.00e+02 | 500802
Setd 364E03 | 565E+02 | 565E+02
Sted 387E+00 | 201E+03 | 201E+03
Srez 440E03 | 2326402 | 232E402
Tetd 1.886-03 | 4.37E+02 | 4.37E+02
Thed 9.89€-04 | 230E+02 | 2.30E+02
Tht 530604 | 1416402 | 1.41E+02
THa 127602 | 1.256+03 | 1.258+03
uo2e2 B72E400 | 4.27€+03 | 4.286+03
Vs 23E04 | 1.196+01 | 1.186+01
Zne2 185604 | 1.07E+02 | 1.07E+02
Zred
AKOHM- 5.91E+02 5HE+02
r 3.926+00 | 5.448+01 | 583801
co3-2 2.94E+01 | 2088404 | 207E004
CHOHM- 1.24E+01 1.24E+01
[N 5105400 | 1.43B+02 | 1.482+02
- 184604 | 384601 | 384E01
NO2- 491E+02 | 217E+03 | 268E+08
NO3- 1.276+02 | 1316403 | 1448403
OM- 288E+03 | 6.45E+04 | 6.74E+04
PO4-3 1.23E+00 3.356+01 JATEXM
$04-2 SATE+01 | 794200 | 4.96E+01
ToO4- 44002 | 224E+01 | 2.24E401
H20 7.85E+05 7.856+05
Organic Carbon B8.33E+00 | 2206+03 | 221E+03
Zr02:2H20 1.826-03 | 1.88E+04 | 1.885+04
-24
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HLW and LLW inventorias after One Caustic Wash (3 M OH-) and Two Diilute Caustic Washes

Talile A-13¢. Totel LLW Generated

Phase Soluble [ Insoluble | Totsl
Totel Mass (kp) 211E+07 [ 8.13E+03 | 2116+07
Volume at 7 M Na (L) 4.00E+06 | 3.83E+03 | 4.09E+08
Radionuciides {Ci} .

A4 1.08E+02 | 4.76E+02 | 5.84E+02
C-14 5.16E+0t | 295E-01 | 5.1BE+01
Cm-244 218E+00 | 1.32E+01 | 1.54E+01
Co-80 4.85E+00 | 7.14E-01 | 5.56E+00
Cs-137 1.45E+08 | 8.57E+(3 | 1.48E+08
Ba-137 1.37E+06 | 6.25E+03 | 1.38E+06
Pu-239 2.02€+02 | 2.58E+01 | 2.28E+02
Sr-08 3.76E+04 | 5.32E+04 | 1.31E+05
Y80 AT6E+04 | 9.32E+04 { 1.31E+05
Te-08 1.83E+02 { 3.7TE+00 | 1.87E+02
Total Curies 2.90E+08 | 1.90E+05 | 3.10E+08
Chemicals (kg) . -

Ag* 2.70E+01 | 2.79E+00 | 2.98E+01
AR 2426402 | 242E+02
A+ 3 15E-02 | 1.39€-01 | 1.70E-01
ASHE 1.24E+D0 | 3.15E+00 | 4.39E+00
L o) 4.09E+00 | 2.28E+00 { 8.3TE+0
B2 A99E+00 | ZHE+D1 | 3IMEH
Bet2 4.91E-03 | 8.48E-02 | 8.95E-02
B3 1.03E+01 | 262€6+00 | 1.29E+01
Cat2 4ATEHOY | 7.69E+01 | 1.22E+02
Cde2 1.25E+02 | 6.07TE+01 | 1.88E+02
Cotd 1.19€+00 | 5.38E+00 | 6.57E+00
Crwe3 2.68€-05 | 1.83E-04 | 1.90E-04
Coe3 §.73E-05 | 2.53E-02 | 2.54E-02
Cre3 SA5E+00 | 5.156+00
Cs+ B.53E+01 | 3.12E-01 | 6.56E+01
Cur2 1.12E+00 | 2.81E+00 | 3.93E+00
(] 261E+00 | 9.23E+02 | 9.26E+02
K+ 4. 11E+02 | 1.B4E+01 | 4.20E+02
Latd 3.28E-01 | 231E+01 | 2.34E+01
LI+ 1.18E-01 | 264E-01 | 3.82E-01
Mg+2 7.72E+00 | 3.88E+01 | 4.65E+01
Mt 3.42E+00 | 261E+01 | 2.95E+0t
Mortg 3.07E+00 | 2.0BE-01 | 3.28E+00
Naré: B.58E+05 | 5.77E+02 | B.59E+05
N3 2.23E+01 | 4.30E+01 | B.54E+01
Phred 8.91E+01 | 1.67E+01 | 8.58E+01
Pde2 B.35E-01 | 8.35E-01
Purtd 3.26E+00 | 4.16E-01 | 3.88E+00
Res7 749E-02 | A.59E-01 | 4. M4E-0
Rh¥3 8.15E-01 | 234E+00 | 3.16E+00
Rutd 2ME-01 | 278E+00 | 3.02E+00
St 235E-01 | 6.87E+00 | 7.10E+00
SatE 1.21E+00 | 7.58E+00 | 8.78E+00
S 2136+03 | 4.005+02 | 253E+03
2 1.88E+00 | 3.71E+00 | 5.59E+00
Tetd B.87E-01 | 5.87E+00 | 8.54E+00
Thid 3.80E-01 | 3.10E+00 | 3.4BE+00
Thé 1.91E-0t | 1.89E+00 | 2.08E+00
THY 4.84E+00 [ 1.68E+01 | 217E+GT
vo2e2 2.98E+03 | 8.02E+01 | 3.04E+03
VS 7.43E-02 | 1.80E-01 | 234E-01
Zn2 5.56E-02 | 1.88E+00 | 1.74E+00
Zred 7.69E+01 | 1.10E+01 | B.79E+O1
AN OM M- 1.08E+05 1,09E+05
=3 2.80E+03 | 7.28E-01 | 260E+03
CO3-2 A.29E+04 | 2T4E+02 | 3.32E+04
Cr{OHM- 3.27E+03 3.27E+03
F- 203E+03 | 1.93E+00 | 203E+03
[ 5.80E-02 { 5.14E-03 | 6.32E-02
NO2- 5.41E+04 { 291E+01 | 5.41E+04
NO3- 4.54E+04 | 1.77E+01 | 4.54E+04
OM- 4.10E+05 | 2786+03 | 4.13E+05
PO4I A4.3BE+03 | 1.17E+02 | 4.48E+03
SO4-2 1.87E+04 | 6.94E-01 | 1.67E+04
TeO4- 1.78E+01 | 3.68E-01 | 1.82E+0
H20 (Bafore Concentration) | 1.97E+07 1.9TE+07
Organic Carbon S.91E+03 | 2.96E+01 | 5.94E+03
Zro2: 2420 1.62E-01 | 2526+02 | 253E+02
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HLW and LLW Inventories after One Caustic Wash (3 M OH-) and Three Dilute Caustic Washes

Inveitory of 241-G-108 Retrieved rte 241-AZ-101 Tabls A-14b_ 8|
Soluble | tneoluble | Vot

D8G+05 | 242E+08 | 1.21E+06

2836405 | 1.51E+08 | 1.11E208

of AZ Tanks Combined tito 241-AZ-102
Soluble | Insoluble | Total

791E+D5 | 1.98E+05 | 0.B9E+05
T.88E+05 | 1.24E+05 | 9.12E+05

Radionuclides {C1) _ Radonuctides [C1}

Am-241 S43E-02 | GT3E+02 | S.73E+02 Am-241 BAZEDZ | A.50C+04 | 3.506+04
-4 7.89E08 | 247601 | 258601 14 3.26E-02 | 21BE+01 | 21BE+08
Cm-244 8.00E-04 | 7026400 | 7.026+00 Cm-204 1.20E-03 | 9.85E+02 | 9.85E+02
Co-s0 8.54E-03 | 5.35E+01 | 5356401 Co-80

Co-137 3156402 | 7.95E+04 | 7.98E+04 Cs-137 BBIE02 | A13E+05 | 4.14E+05
D137 299E+02 | 7.55E+04 | 7.58€+04 Ba137 8.37E+02 | 3.02E+05 | 3.836+05
Pu-230 356E.01 | 1.13E+03 | 1.136+03 Pu-239 840E-03 | 8.01E+02 | B.O1EHO2
200 1525401 | 8.10E+05 | 6.106+05 Sra0 2026401 | 6.36E+06 | 6.36E+06
Y80 152E+01 | 6.10E+05 | 8.106+05 \&. 2026401 | 8366408 | 6.36E+06
Te-08 B16E-02 | 527TE+01 | 5.28Eet1 Te-80 959602 | 230E+02 | 230E+02
Total Curles 8.A45E+07 | 1.38E+08 | 1.386+08 Total Curles 1.76E+02 | 1.36E+07 | 1.36E:07

Chemicais {kg)

278E-02 | 208E+02 | 2.08E+02 Ags 821E-03 | B8.19E-01 | B.27E-O1
B.44E+03 | 8.44E+03 3ATE+D3 | ZATE+C3
1.50E-05 | 1.9¢E-0Y | 1.96E-01 1.58E-05 | 1.02E+01 | 1.02E+01
1.106-04 | 1.326+00 | 1.326+00 B8.A5E-04 | 235E+02 | 235E+02
B.44E-03 | 6.98E+00 | 8.96E€+00 415E-04 | 1.64E+02 | 1.84E+02
5.680E-03 | 1.926+03 | 1.926+03 8.54E-04 | 261E+02 | 281E+02
4.49E-08 | 4.14E-02 | 4.14E-02 3.3BE-06 | 6.29E+00 | 6.29E+00
1.90E-02 | 1.96E+02 | 1.96E+02
8.79€-02 | 467E+Q3 | 4.67E+03
231E-01 | B.6TE+DY | 8.89E+01
1.0M1E-04 | 286E+00 | 2.86E+00
9.98E-09 | 867EDS | B.67E-D5
3SE-08 | 1.89E+00 | 1.39E+00
1.326+02 | 1.32E+02
1.51E-02 | 4.81E+00 | 4.83E+00
1.908-03 | 5.08€+01 | 5.00E+N
252603 | 207E+O4 | 207E+04
3.96E-0t | 5416402 | SMEHD2
1.68E-04 | 9.09E+00 | 9.09€+00
187E-05 | 1.68E-01 | 1.88E-01
141602 | 258E+03 | 2586+03
6.18E-03 | 7.39E+02 | 7.39€+02
5.60E-04 | 120601 | 1.30E-01
351E+03 | J08E+04 | 3.43E+04

5.48E-03 | 1.10E+(3 | 1.10E+Q3
1.73E-04 | 4.45E+03 | 4.45E+C3
TA5E04 | 40CE+02 | 4.00E+02
1.48E-08 | 1.21E-02 | 1.21E02
5.26E-08 | B.90E-D4 | B.90E-04
1.08E+02 | 1.08E+02
3.94E-02 1.85E+01 1.85€+01
5.80E-05 | 1.60E+02 | 1.60E+0D2
BE2E-04 | 4B4E+04 | 4.B4E+D4
1.36E-01 | 8.38E+02 | 8.38E+02
1.63E-04 | 1.73E+03 | 1.73E+03
TAIEQS | 1.96E+01 | 1.96E+01
8.30E-05 | 320E+02 | 329E+02
4B80E05 | 1.22E+03 | 1.22E+03
1.91E-03 | 1.55E+01 | 1.55E+01
251E+03 | 1.24E+04 | 1.49E+04

:;;g%gfsggzsiiszsssziiﬁF

R B U L AR AR E L

HisS 405602 | 3846402 | 384Ev02 232604 | 284E+03 | 284E+03
P+ 17601 | soee+02 | s.008+02 2B4E04 | 34TE+02 | J4TE+02
Pés2 8256401 | 8.25E+01

Pusd 574500 | 1.83E+01 | 1.63E+01 105604 | 120E+01 | 1.20E+01
Rety 935608 | 1.33E-01 | 133601 482E05 | 288E+01 | 268E+01
i3 6.69E-05 | 1.02E+00 | 1.026+00 538E-04 | 174502 | 174Ee02
Rusd 319605 | 2106+00 | 2.106+00 1.56E-04 | 208E+02 | 206E+02
Fren B.64E-05 | 6.43E+00 | 8.436+00 130604 | S.07E+02 | 5.07E+02
Sats 10IEG | A2E00 | 4226400 7.TIED4 | 563E+02 | 5638402
Sitd 1748400 | 2808404 | 2.80E+04 B21ED01 | 201E+03 | 201E+08
a2 UT5E04 | ASIE01 | 483E-0 SMED4 | 231Ew02 | 231E+02
Tess 1.748:04 | 4548400 | 4.54E+00 395604 | 4.356+02 | 4356402
Thed 1.40E-04 | 291E+00 | 281E+00 210604 | 2306402 | 230E+02
Tite 496605 | 1.556+00 | 1.556+00 113E-04 | 1.408+02 | 1.406+02
THd 174803 | 136801 | 1.56E401 269€-03 | 1.24E+03 | 1.24E403
uoz+2 1.80E+00 | 2446402 | 2488402 143E+00 | 4266403 | 4266403
Va5 S99E-06 | S96E-02 | sesE2 491E-05 | 1196401 | 1.19E+01
Zne2 8.89E-08 | 1.90E+0t | 1.90E+01 3S1E05 | 107E+02 | 1.07E+02
Zeed 10601 | 8226402 | B.2EM2

AHOHM- 1.20E+02 1.206+02 M- 1.25E+02 1.256+02
c- 256E+00 | 284E-01 | 285E+00 ch- 832E-01 | 5426401 | 5.50E+01
c03-2 4 24E+00 | 381E+01 | 4008001 co3-2 21E+01 | 205E+04 | 205E+04
CHOHM- 2B4E+00 284E+00 CrOHM- 263E+00 2B3E+00
r. BS4E01 | 1.50E+00 | 235E+00 r- 1.08E+00 | 1.436+02 | 1.44E+02
- 142605 | 240E03 | 247E-09 - 347E05 | 382601 | za2E01
NO2. 4536402 | re7Ee01 | 470E002 NO2- 3.90E+02 | 217E+03 | 256E+03
NO3- 146E+01 | 1.38E+01 | 2.54E+01 NOS- 2706401 { 1.31E+03 | 1.34E+03
OH- 2406403 | 1.32E+08 | 1.34E+05 oH- 1676403 | BA3E04 | G.E0E+4
PO4-3 1.00E+01 | 8.40E+03 | BAIE+G3 PO43 261601 | 3346401 | 337E+01
s04-2 TAZE+00 | 4.40E+01 | 5.11Es01 804-2 B.OGE00 | 7.91E+00 | 1.68E01
VeO4- 704E-03 | 5138400 | 5.14E+00 TeO4- SE-03 | 224E401 | 224401
H20 9.62E+05 8.626+06 Hz20 7.86E+05 7.86E+05
Organic Carbon 7AE00 | 2206401 | 3028401 Organic Carbon 1.34E+00 | 29E+03 | 2196403
Zr02:2H20 ABTE-04 | 1.456+02 | 1456402 Zs02:24420 AME-04 | 1.87E+04 | 1.87E+04

>
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HLW and LLW Inventories after One Caustic Wash (3 M OH-) and Thres Dilute Caustic Washes

Table A-14c. Total LLW Gensrsied

Phase Soluble | Insoluble]  Totm
Totnl Mass (kg) 2.67E407 | 7.586+03 | 2.67E+07
(Volume ot 7 M Na {L) A21E+08 | 4. 74E+00 | 4.22E+06

TOBE+02 | 5.84E+02 | 7.096+02
5.17E+01 | 3.88E-01 | 5.20Ee01
21BE+00 | 1.85E+01 | 1.87E+01
4.37E+00 | 8.91E-01 | 5.78E400
1458406 | 8.21E+03 | 1.46E+08
1.38E+08 | 7.60E+03 | 1.30€+08
2036+02 | 3.23E+01 | 2386402
3.76E+04 | 1.16E+05 | 1.54E408
376E+04 | 1.16E+05 | 1.54E405
LB4E02 | 471E+00 | 1.88E+02
[Totel Curles 2.90E+08 | 2.49E+05 | 3.15E+08

i

2T1E+01 | 3.48E+00 | 3.06E+01
280E+02 | Z80E+02
3.16E-02 | 1.73E-01 | 2.05E-01

1.24E+00 | 3.93E+00 | 5.17E+00
411E+00 | 2.85E+00 | 6.96E+00
4.00E+00 | 3.64E+01 | 4.04E+01
4.926-03 | 1.06E-0t | 1.11E-Ot

1.04E+01 [ 3.27E+00 | 1.37E+01t
4.50E+01 | 9.61E+01 | 1.41E+02
1.26E+02 | 7.57E+01 | 2.02E+02
1.19E+00 | 6.72E+00 | 7.91E+00
2.68E-05 | 203E-04 | 2.30E-04
9.76E-05 | 3.16E-02 | 3.17E-02
5.94E+00 | 5.94E+00
6.54E+01 | 3.89E-01 | 6.58E+1
1.12E+00 | 3.51E+00 | 4.62E+00
262E+00 | 1.15E+03 | 1.15E+03
4.13E+02 | 2.30E+01 | 4.36E+02
3.26E-01 | 2.90E+01 | 293E+01
1.18E-01 | 3.30E-01 | 4.48E-00

7.78E+00 | 4.B4E+01 | 5.81E+01
3.44E+00 | 3.26E+01 | 3.60E+01
3.08E+00 | 2.60E-01 | 3.34E+00
8.78E+05 | 7.20E+02 | 6.79E+05
2. 24E+01 | 5.37E+01 | 7.81E+D1
6.856+01 { 2.00E+01 | S.04E+01
1.04E+00 | 1.04E+00
3.26E+00 | 5.20E-01 | 3.80E+00
7.51E-02 | 4.48E-01 | 5.23E-01

8.17E-01 | 292E+00 | 3.73E+00
24E-01 | 3.47E+00 { 3.7T1E+00
235€-01 | B.56E+00 | 8.79€+00
1.21E+00 | 9.48E+00 | 1.07E+0t
2146403 [ 499E+02 | 264E+03
1.89E+00 | 4.62E+00 | 6.51E+00
6.69E-01 | 7.33E+0C | 7.99E+00
381E-01 | 3.87E+00 | 4.25E+00
1.91E-01 | 237E+00 | 2.56E+00
4.86E+00 | 2.10E+01 | 2.58E+01
2.98E+03 | 7.50E+01 | 3.08E+03
T4GE-02 | 1.99E-01 | 2.74E-01

5.58E-02 | 2.10E+00 | 2.15E+00
7.73E+01 | 1.37E+01 | 8.10E+01

1,10E+05 1.10E+05
261E+03 | 9.08E-01 | 264E+03
3.30E+04 | 3.426+02 | 3.34E+04

E*§¥§:§:ii:zfzizzziiiif!i§*5’igggggggggzsziisgg

CHOHM- 3206403 3.20E+03
[ 2046403 | 2408400 | 2048403
- 5.82E-02 | 8.41E-03 | 6.46E02
NOZ- 5.80E+04 | 3.64E+01 | 5.88E+04
HOS- 456E+04 | 220E+01 | 4.58E+04
OH- 4236406 | 3.436+03 | 4.265405
|ros.s £39E+03 | 1.448+02 | 4.54E+03
3042 1.68E+04 | 8.06E-01 | 1.83E+04
TeO4- 1.79E+01 | 4.59E-01 | 1.84E+01
H20 (Befors Concentration) | 2 536+07 2 53E+07
Organic Carbon 5.936+03 | 289E+01 | 5.976+03
2r02:2H20 T.B5E-01 | 314E+02 | 215E+02
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APPENDIX B
PHASE I HIGH-LEVEL WASTE FEED ENVELOPE ASSESSMENT

AND RECOMMENDED PHASE I HIGH-LEVEL WASTE FEED
SPECIFICATION INPUT
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APPENDIX B

PHASE 1 HIGH-LEVEL WASTE FEED ENVELOPE ASSESSMENT

The first four tables of this appendix, S8-1A, S8-1B, §8-2, and S8-3, come directly
from the draft RFP (DOE 1995). Following these tables, data tables (Tables B-1 through
B-5) from the Feed Envelope Assessment are presented, based upon the draft RFP
specifications. Tables B-1 and B-2 are for the base case consolidation scenario, and Tables
B-3 through B-5 are for the "no consolidation" case. Each of the columns in Tables B-1
through B-5 represent the concentrations of each waste component in the feed slurry to HLW
at 31 g of waste oxides/L feed. The highlighted areas of Tables B-1 through B-5 indicate
component concentrations that are outside the draft RFP limits. Following the Feed
Envelope Assessment are the recommended changes to the draft RFP requirements.
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Specification 8: High-Level Waste Envelope Definition

This specification describes the contents of the high-level waste (HLW) envelope to

be transferred to the HLW Contractor for processing. Tables S8-1A and S8-1B describe the
estimated composition of major components of pretreated feeds. Table S8-2 describes the
design basis maximum feed composition for radionuclide components. Table S8-3 describes
the design basis range for selected physical properties of HLW feed delivered to the HLW

Contractor. Feed will be delivered to the HLW Contractor by pipeline in batches.

Table S8-1A. Estimated Composition of Pretreated Feed(s).

Non- g/l Non- g/L
volatile volatile
element Nominal Minimum Maximum element Nominal Minimum Maximum
Ag 0.045 . NE 0.10 Ge NE NE 3.4 E-05
Al 1.51 1 33 Hg NE NE Trace
Am NE NE 0.02 Ho NE NE 1.4 E-06
As 0.021 NE 0.05 I NE NE 1.4 E-06
B 0.019 NE 0.39 In NE NE 3.3 E-04
Ba 0.18 0.00 1.4 K 181 NE 0.41
Be 0.017 NE 0.022 La 0.16 0.00 0.53
Bi NE 0.00 0.86 Mg 0.248 NE 0.65
Ca 0.50 0.00 1.8 Mn 0.45 0.00 2
Cd 0.42 0.00 2.2 Mo 0.003 0.00 1.7
Ce 0.04 0.00 0.25 Na 5.70 3 6
Cr 0.08 0.04 0.25 Nb NE NE (.003
Cs NE NE 0.18 Nd 0.11 0.00 0.53
Cu 0.018 NE 0.15 Ni 0.29 0.05 0.61
Dy 0.002 NE 2.7 E05 Np NE NE 0.027
Er NE NE 8.4 E-07 P 0.05 0.01 0.19
Eu NE NE 0.005 Pb 0.109 NE 0.34
F 0.03 0.00 0.3 Pd NE NE 0.054
Fe 6.10 3.3 8.9 Pm NE NE 6.027
Gd NE NE 0.003 Pr NE NE 0.11

B-4
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Table S8-1A. Estimated Composition of Pretreated Feed(s), continued.

Non- g/L Non- g/L
volatile volatile -
element Nominal Minimum Maximum element Nominal Minimum Maximum
Pu 0.004 NE 0.016 Tb NE NE 6.2 B-05
Rb NE NE 0.048 Tc NE NE . 0.079
Rh 0.0t6 NE 0.50 Te 0.036 NE 0.062
Ru 0.0t7 NE 0.17 Ti 0.01 0.00 0.74
S 0.06 0.00 0.10 Tl NE NE 0.083
Sh 0.04 NE 0.26 Tm NE NE 4.6 E-11
Se 0.049 NE 0.12 8] 0.38 0.00 2.1
Si 2.43 0.26 5.1 Y 0.001 NE 0.009
Sm NE NE 0.053 w NE NE 0.074
Sn NE NE 0.011 Y NE NE 0.049
Sr 0.018 NE 0.16 Zn 0.011 NE 0.13
Ta NE NE 0.008 Zr 0.98 0.02 2.8
Table S8-1B. Estimated Composition of Pretreated Feed(s).
Volatile components g/l
Nominal Minimum Maximum
Cl 0.01 0 0.1
Co, 5.0 0.74 9.3
NO,- 1.73 0 11.2
(total NO,/NO,)
NO,- 0.11 0
TOC 0.62 0 3.4
CN NE 0 TBD
NH, NE 0 TBD

Notes:

'Concentration values given in this table are based on an overall waste concentration of 31 g non-volatile
oxides/L. Concentration values given in this table will vary in direct proportion to actual overall concentration of
percent non-volatile oxides.

*Maximum value for the sum of non-volatile fission products and minor components (i.e., all non-
volatile elements except (Al, Ba, Bi, Ce, Ca, Cd, Fe, La, Nd, Mn, Mo, Na, Ni, §i, Ti, U, Zr, Cr, Pd, Hr, Hu,
P, S8, F) is 5.0 wt% on oxide basis.

*Maximum concentrations of individual fission products are shown in Table S8-2.

*NE = Not Estimate; TOC = Total Organic Carbon; TBD = To Be Determined.



WHC-SD-WM-ES-370
Revision 0

Table S8-2. Maximum Radionuclide Composition of Pretreated Feed.

Isotope Ci/L Isotope Ci/L Isotope Ci/L
*H 2 E-05 11380 1.88 E-06 “Pm 2.96 E+00
“C 1 E-06 15mCq 6.55 E-10 48mpm 9.85 E-10
Fe 1.05 E-02 15mSn 4.04 E-04 1Sm 9.3 E-02
*Ni 1.45 E-05 121mGn 9.0 E-06 B 2.04 E-04
“Co 3.01 E-03 1228n 2.16 E-04 3Gd 8.61 E-07
Nj 1.56 E-03 126Sn 4.8 E-05 %4Eu 2,50 E-02
Se 4.2 E07 1248h 2.61 E-09 Eu 3.06 E-02
¥Sr 4.86 E-06 1268b 4.83 E-06 1%Th 8.24 E-09
s 6.3 E+00 126mGh 3.43 E-05 2y 7.7 E-07
i ¢ 6.3 E+00 125Sb 1.31 E-O1 By 3.2 E-08
Y 5.42 E-05 125nTe 3.20 E-02 Boy 8.2 E-08
%mNb 8.7 E-05 1¥'Te 2.20 E-04 Py 5.8 E-07
%Zr 1.4 E-04 1270Te 2.24 E-04 “TNp 2.3 E-05
#Zr 2.06 E-04 1¥Te 2.80 E-11 #8py 1.1 E-04
*Nb 4,23 E-03 129eTe 4.31 E-11 %Py 9.5 E-04
#Tc 4.5 E-03 139 9.0 E-08 0Py 2.6 E-04
1BRy 2.22 E-08 O 8.98 E-02 #1py 6.9 E-03
mRh 2.01 E-08 133Cs 2.0 E-04 #py 7.1 E-08
1%Ru 3.72 E-01 1¥1Cs 3.80 E4+00 | *Am 4.31 E-02
1%Rh 3.72 E-01 157mBa 3.59 E+00 | *Am 3.09 E-05
197pd 4.0 E-06 HiCe 8.43 E-10 #mAm 3.2 E-05
HomA g 1.19 E-04 144Ce 222E+00 | *Am 5.02 E-06
tenCd 1.09 E-03 44pr 222 E+00 | *Cm 3.72 E-05
10 g 1.88 E-06 144mpp 2.67 E-02 #*Cm 9.33 E-04

Note: Radionuclide composition values given in this table are based on an overall
waste concentration of 31 g non-volatile oxides/L.. Maximum values vary in direct
proportion to actual concentration of percent non-volatile oxides.
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Table S8-3. High-Level Waste Feed Design Basis Physical Properties.

Property Nontinal Design Range

Total solids (wt%)* 4.2 2.5-13
Total non-volatile oxides (g/L) 31 25-100
Slurry density (g/mL) 1.03 1.02-1.10
Settled solids (vol %) 12 7-25
Apparent viscosity (cP at 25°C)

at 10 s (50 rpm agitator) 50 6-94

at 25 s (120 rpm agitator) 25 3-50

at 183 s 25 1-50
Yield stress, (dyne/cm®) 25 1-150
Settled solids shear strength 2 days settling 50 20-200
(dyne/cm?)
Heat capacity {(cal/g-°C) .} 0.79-0.97
pH 12 >10

a = Dried at approximately 100 °C.
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Table B-la. Draft Request for Proposals Feed Envelope Assessment--

tion (Bacon 1995).
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Table B-1b. Draft Request for Proposals Feed Envelope Assessment--

Minimum Retrieval

Baseline Consolidation (Bacon 1995). (Continued)
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Table B-2a. Draft Request for Proposals Feed Envelope Assessment--
Maximum Retrieval, Baseline Consolidation (Bacon 1995).
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Table B-2b. Draft Request for Proposals Feed Envelope Assessment--

Maximum Retrieval, Baseline Consolidation (Bacon 1995). (Continued)
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Table B-3a. Draft RFP Feed Envelope Assessment - Wash 106-C (75%) in 102-AY Separately

0.098
7.96E-04
6.71£-03

0.14
0.12
§.39E-03

3.28E-03

7.98E-05

9.861E-04
0.28

0.03
0.78
0.02

0.09
7.85E-04
8.86E-03

0.14
0.13
8.59E-03

3.31E-03

0.02

Q.09
7.77E-04
6.96E-03

0.14
013
8.73E-03

3.33E-03

1.50
8.97E-05

8.16E-D4
0.25

0.02
1X::]
0.01

0.04
8.72E-04
5.99E-03

0.03
0.76
0.02

7 31E-04
6.65E-03

1.52
8.27E-05

9,21E-04
0.29

0.03
0.81
0.02

7.69E-04
7.08E.03

0.07
0.1

0.11
7.51E-03

2.87E-03

0.08
0.12

0.12
8.35E-03

3.17E-03

0.08
0.13

0.13
8.91E-03

3.36E-03

Draft RFP
Minhimum

1.00

3.00

0.05

0.0t

3.00€-03
0.53
0.61
0.03
0.19
0.34
0.05
0.02
0.11
0.02

B-12
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Tabis B-3lh. Draft RFP Feed Envelope Assessment - Wash 108-C (75%) In 102-AY Separately (Cont'd)

0.08

4.05

0.01

4.82E-04

0.12

2.43E-03
0.1

0.04

414

0.04

466E-04

an

2.49E-03

0.01

4.55E-04

0.10

2.53E-03

2.68E-04
2.46E-08
A.88E-10
7.38E-06
0.1
0.0

2.02E-04

o
o1
8.23-08

0.21
0.21
7.95E-08

o.21
o1

7.77E-08

CaListic Wash
1 | F | 3 4

Draft RFP | Oraft REP
Minimum | Maémum

0.05

0.50

0.17

0.04 0.02 Q.02 0.01 0.10

0.26

0.12

3.05 361 4.00 4.26 0.26 5.10

0.08

0.01

0.01 0.01 0.01 0.01 0.18
B.00E-03
6.20E-05

J.54E-04 | 3.94E-04 | 4.23E-04 | 4.42E-04 0.08

0.06

0.74

0.08
4.60E-11

0.09 0.09 0.08 .08 210
9.00E-03

0.07

0.05

1.83E-03 | 217E-03 | 2.42E-03 | 2.58E-03 0.13

0.09 0.10 a1 0.12 0.02 2.80

0.02 0.10

9.30

13 11.20

9.18E-03 11.20

0.42 3.40

i 2.02E-04 | 2.40E-04 | 2.87E-04 | 2.B4E-D4 0.04
1.88E-08 | 2.20E-08 | 2.45E-08 | 2.62E-08 1.00E-08
2.20E-10 | 1.52E-10 | 9.62E-11 | §.94E-11 9.33E-04
5.54E.06 | 6.51E-06 | 7.20E.08 | 7.66E-06 3.0ME03

9.68E-03 0.01 0.01 0.01 3.80

9.19E-03 0.01 0.01 0.01 359

0.03
2.30E-05
1.52E-04 | 1.78E-04 | 1.97E-04 | 2.09E-04 0.50E-04
2.60E-04
6.90E-03

0.16 0.18 0.20 0.22 6.30

0.16 0.18 0.20 0.22 8.30
6.04E-08 | 6.73E-06 | 7.23E-06 | 7.55E-06 4.50E-03

B-13
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Drs?t RFP P
Minimum | Maximum

1.99E-03 | 2.83E-03
0.04 0.04 0.03 0.05

0.02 0.02 0.02 0.02

0.05 0.05 0.04 0.06

1.266-03 | 1.26E-03 | 1.03E-03 | 1.46E03
0.7 0.17 0.14

0.40 0.40 0.33

0.08 0.09 0.07

0.06 0.06

3.25E-03 | 3.23E.03 | 3.446.03 | 3.87E-03
0.03 0.03 0.03 0.04

2.61E-03 | 2.61E-03 { 2.13E-02 { 3.03E-03

3.18E-03

2.98E-03

3.19E-03

0.08

B-14
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Table B-4b. Draft RFP Feed Envelope Asssssmant - Wash 101-AZ Separately (Cont'd)

Caustic Vvash
T ] 2 | 3 [ 4
Dran RFP | Oralt RFP |
Minimum | Maximum
0.03 D.04 0.04 0.04
0.05 0.07 0.08 0.08
5.25E-04 | 7.21E-04 | 7.52E-04 | 7.56E-04
0.23 0.24
0.26
. 0.39 : 0.46 ) 0.48
1.79E-02 | 1.81E:03 | 1.81E-03 | 1.48E-03 | 2.10E-03 | 2.20E-03 | 2.21E-03
0.03 0.03 0.03 0.02
250 253 253 2.06 52 0.02
8.35E-03 | 8.05E-03 | 8,00E-03 | 8.34E-03 | 9.58E03 | 9.77E-02 | 9.79E-03 )
1186 1.1 1.10 1.20 1.32 1.4 134 0.74 9.30
R 1.05 1.03 1.44 1.29 1.26 1.26 11.20
0.58 0.44 0.42 1.04 0.59 0.52 0.51 11.20
0.60 0.61 0.60 0.50 0.71 0.74 0.74 3.40
8,36E-03 g._ezé_;qsl 9 72E03 0.04
3.01E-03
0.07 0.08 0.09 0.09 0.09 3.80
0.07 0.07 0.08 0.08 0.08 3.59
0.03
2.30E-05
1.62E-04 | 1.32E-04 [ 1.88E-04 | 1.97E-04 | 1.98E-04 9.50E-04
2.60E-04
6.90E-03
1.55 1.27 1.8 1.89 1.90 6.30
155 1.27 1.81 1.89 1.80 8.30
4.41E-05 | 3.80E-05 | 5.18E-05 | 5.376-05 | 5.40E-05 4.50E-03

1/26/96
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Tabie B-5a. Draft RFP Feed Envelope Assassment - Wash 102-AZ Separataly

2.92E-03 | 3.32E-03 | 3.42E-02
0.02 0.02 0.02 0.02 0.02 0.03 0.03

0.01 8.91E-03 | 8.04E-03 [+ X17]
B8.27 8.27

1.70E-03 0.02

1.70E-03 2.08E-03

1726196
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Tahie B-Sb. Draft RFP Fead Envelope Assessment - Wash 102-AZ Separately (Cont'd)

B-17

Caustic Wash
T ] 2 ] 3 a
Draft REP RFP
Minimum { Maxdmum
0.05
0.03 0.03 0.02 0.03 0.03 0.03 0.50
0.01 0.01 0.0t |898E03| 0.01 0.01 0.04 047
003 |629€-03|1.48603| o0.00 0.02 | 3.56E-03 | 8.70E-04 0.10
0.06 0.08 0.06 0.07 0.06 0.08
0.26 0.27 0.27 0.30 0.32 0.32
0.03 0.03 0.03 0.02 0.03 0.03 0.03
1.89E-03 | 1.90€-03 | 1.89E-03 | 1.58E-03 | 2.14E-03 | 2.27€-03 | 2.31E03 0.08
0.02 (1X17] 0.02 0.02 0.02 0.03 0.03 0.06
4.79E-03 | 4.88E-03 | 4.86E-03 | 3.86E-03 | 5.456E-03 | 5.83E-03 | 5.93E-03 074
3.43E-03 | 3.48E-03 | 3.48E-03 | 2.77E-03 | 3.50E-03 | 4.17E-03 | 4.24E-03 0.08
4.60E-11
076 0.7¢ 0.76 0.63 0.86 0.91 0.53 210
1.986-03 | 2.01E-03 | 2.01E-03 | 1.60E-03 | 2.256-03 | 2.41E-03 | 2.45E-03 9.00E-03
o.or
0.05
8.75E-03 | 8.886E-03 | 8.88E-03 | 7.05E-03 | 9.95E03 | 0.01 oo GRE]
1.13 1.15 t.15 0.9 1.29 1.38 1.40 0.02 2.80
915603 | 9.26E-03 | 9.286-03 { 7.37E-03 | 0.01 0.01 0.01 0.10
499 494 49 4.34 5.60 5.90 5.99 0.74 9.30
0.74 0.65 0.62 0.92 079 0.76 0.78 11.20
0.19 0.08 0.07 0.41 RES 0.09 0.08 11.20
0.18 018 0.17 0.16 0.20 o 0.2 3.40
1.42E-04 9.33E-04 |
3.01E-03
0.07 0.06 0.06 0.06 0.07 0.08 0.08 3.80
0.06 0.06 .06 0.08 0.07 0.07 0.07 3.59
0.03
2.30E-05
1.04E-04 | 1.08E-04 | 1.08€-04 | 8.426-05 | 1.19£-04 | 1.27E-04 | 1.29E-04 9.50E-04
2.60E-04
6.90E-03
0.64 0.65 0.85 0.52 0.73 0.78 0.79 6.30
0.64 0.85 0.85 0.52 0.73 078 0.78 6.30
3.24E-05 { 3.24E-05 | 3.24E-05 | 2.716-05 | 3.86E-05 | 3.88E-05 | 3.94E05 4,50E-03
1/26/06
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Table B-6a. Draft Request for Proposals Feed Envelope Assessment--Minimum Retrieval,

Baseline (Bacon 1995) Consolidation—-Mobilize 102-AY Solids.
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ssessment--Minimum Retrieval,
AY Solids. (Continued)

(Bacon 1995) Consolidation--Mobilize 102-

£ Y
]

6b. Draft Request for Proposals Feed Envelope A

Baseline

Table B-

SO-ATT | SO-3STT | SO-39LT | SO-306°L | SO-I6YT | S0P T | S0-ISZT | SO-WL ' | SO-IBL'T | S0-I6LT | SOI0TT
290 190 850 o §9°0 99’0 190 sk'Q 650 650 650
290 190 850 ero 8s'0 990 190 stQ 650 850 650
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po0

»00
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RECOMMENDED PHASE I HIGH-LEVEL WASTE FEED SPECIFICATION INPUT

This section provides recommended input to the Phase I feed specification for high-
level waste (HL'W) immobilization as follows:

Phase | HLW immobilization plant design basis feed chemical composition range,
design basis feed radionuclide limits, design basis feed physical property limits.

Nominal or current "best estimate” for selected components for overall average
Phase I feed composition based on currently designated Phase I feed source tanks (on
a post pretreatment basis).

Operating basis feed composition range limits for selected components. The operating
basis range is narrower than the design basis range. This range is to be used as the
basis for operational planning including estimates of glass production quantity,
operating duration, and related cost estimates. It is expected that additional
components will be added to the operating basis range, and that the range will be
narrowed over time as better data become available and pretreatment, retrieval, and
blending scenarios are firmed up.

A draft fe=ed specification was issued in November 1995 as part of the draft RFP.
Recommendations herein include a number of changes to the November 1995 draft. Key
changes and a summary of the basis or rational for those changes are discussed below.
Complete documentation of the basis and rational for feed specification input recommended
herein is being prepared and will be issued later in fiscal year 1996.

CHEMICAL COMPOSITION LIMITS

This section summarizes key changes to chemical composition limits in the draft RFP.
Minor adjustments and corrections are not specifically discussed herein, however, the basis
for all recommended values will be documented and issued later in Fiscal Year 1996.

Alvmimmn

Additional evaluation of potential benefits of reducing aluminum by caustic digestion
indicates there is likely little benefit from this process. A decision was therefore made to
base nominal composition estimates on water washing only (no caustic digestion) versus an
assumption of caustic digestion used in for the draft RFP. A more detailed evaluation of
available data on aluminum also resulted in an increase in the nominal tank inventory for
aluminum in the HLW solids. The result of these two changes is a substantial increase in the
nominal aluminum concentration. Based on review of uncertainty in aluminum estimates, the
maximum design basis aluminum level was also increased significantly (to 32 wt% on an

B-20



WHC-SD-WM-ES-370
Revision 0

oxide basis or 5.3 g Al/L). An operating basis maximum of 26 wt% oxide (4.3 g Al/L) is
also recommended. The lower operating basis value avoids an unreasonably high estimate
for glass production and operating time that would result if the higher design basis value is
used.

Reduction of HWVP Glass Based Feed Limits

Design basis feed limits previously established for the Hanford Waste Vitrification
Plant (HWVP) were used as a starting point in developing feed limits in the draft RFP. A
number of HWVP feed limits were originally established based on estimated glass
composition limits and a target 25 wt% waste loading in glass. Higher waste loading is
currently being targeted, and it is known that a number of the HWVP glass-based feed limits
are excessively high compared to any actual feeds expected to be processed by the HLW
plant. A group of feed components was therefore reduced from the HWVP glass-based
[imits as follows: CaO, CdO, MnO2, NiQ, TiO2, U308, ZrO2, and F all reduced to
50 percent of the HWVP feed limit. Other components and percentage reduction from
HWYVP basis are: BaO (75 percent), MoO3 (87.5 percent), noble metals (30 percent), Sulfur
(25 percent reduction in operating limit only) and Cr203 (50 percent reduction in operating
limit only). For all components that were reduced compared to the HWVP design limits,
core sample analyses, and other sources of information were consulted to assure that
expected feeds are well within the reduced limits.

Noble Metals, Tellurium, and Silver

The noble metals (Ru, Rh, and P) were reduced by 30 percent from draft RFP values
(which were equal to HWVP design valued). This reduction was based on a review of core
sample data and estimates of what is expected based on fission yield. Estimated
concentrations for the maximum waste (from 101-AZ with no credit for blending) are about
30 percent lower than the revised maximum values. Some additional reduction in the design
basis may be considered in the future if a decision is made to take credit for blending the
101-AZ waste with lower concentration waste or to reduce the contingency margin between
the best estimate values and the design limits. Potential further reductions would likely be in
the 20 to 40 percent range.

The tellurium (Te) limit was reduced by 35 percent but remains about 40 percent
above the HWVP design basis value. The design basis Te value is somewhat of an anomaly
in that it does not bound all data in existing data bases (e.g., core sample and tank
characterization report data). The problem is that some of the existing databases include data
that are either below the detection limit or approximately at the detection limit and therefore
has a high uncertainty. To develop a more realistic value, data on fission yields were used
to estimate the Te quantity expected in the AZ tanks and ratio of Te to Ru. An additional
contingency factor of about 25 percent was added to the Te estimate above that applied to the
other noble metals in defining the recommended Te feed limit, so there is good confidence
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that actual feed will not exceed the proposed limit. There also may be some room to reduce
the Te limit further if needed in the future if better feed samples and analytical data become
available.

Review of data on silver content of Phase | feeds revealed significant differences
between data sources. Silver levels were also surprisingly high. The recommended design
basis feed limit is an increase by 2/3 from the draft RFP value. The recommended value is
on the high end of the uncertainty range and may be at a level that results in impacts to the
vitrification process. This component should be given a high priority in future
characterization work. The recommended feed specification limit bounds all core sample
analyses except for 102-AY. It will be necessary to blend feed from 102-AY with lower
silver feeds to stay within the feed specification.

Thalliom

In general, the design basis ranges have been found to bound all other data sources
that have been identified. One exception is thallium (T1). High TI values in the tank
characterization reports and some TWRS databases results from high "less than detection
limit" values being used as actual analyses. There is no known source of thallium near this
level and the estimated concentrations in the sludge are thought to be high.

Mercury

Analyses of a waste sample from 106-C for mercury were performed in 1988
(McCown 1988). Mercury was detected using both the EP Toxicity test, and atomic
absorption analysis of acid digested sample. Based on these tests, it appears essentially
certain that mercury is present in the 106-C waste. However, actual concentrations measures
varied significantly between different analyses. The recommended maximum design basis
concentration bounds all identified analyses. Additional analysis is needed to refine the
expected mercury content. The actual value may be 50 percent tp 90+ percent lower than
the currently recommended design maximum.

Miscellaneous Changes

An evaluation of ability to deliver feed within the design range in the Draft RFP was
performed by personnel from TWRS Process Engineering (who were independent of WHC
personnel that initially provided input to the draft RFP feed specification). A few
discrepancies in minor and trace components were identified (P, I and carbon 14). Feed
component limits for several items were adjusted based on reconciliation of these independent
calculations.
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Four additional components were added to the design basis (Co, Li, Re, and Th).
Several trace components were also deleted and replaced with a blanket statement that
components below .001 g/L are not listed. This eliminates the need to continue to track
these trace components, and covers for trace decay products and impurities that were not
previously included in the data base. A number of other corrections and adjustments were
made based on checking of the draft RFP values and available composition data.

RADIONUCLIDE LIMITS
Two primary sources were used to develop radionuclide limits in the draft RFP:

1.  The HWVP design basis Reference Feed Maximum Radionuclide Composition,
HWV-SD-HWV-DP-001, Rev. 6, Table 13-6. Note that this table requires
lower isotope limits for general design purposes than the HWVP shielding
source term in Table 12-1 of HWV-SD-HWV-DP-001, Rev. 6.

2. A recent recommendation developed by WHC based on Origen 2 calculations
(via the RADNUC 95 code) for pretreated waste from tank 101-AZ with
upward adjustment factors for conservatism, processing scenarios that could
ircrease concentrations, core sample results, and consideration of other
potential feed sources.

For most isotopes, the higher of the two data sources was used as the draft RFP
value. There were a few exceptions where the RADNUC 95 estimates were determined to
have excessive conservatism, and a lower value was therefore used (but in all cases greater
than or equal to the HWVP limit).

With one exception (**C), all recommended changes to the revised Table S8-2 are
reductions from values in the draft RFP. Most changes were made by starting with the
HWVP values, and allowing 10.5 years additional decay time. The decayed HWVP value
was then compared to the RADNUC 95 estimates and core sample data (when available).
With a few exceptions discussed below, a recommended design basis value was then selected
that bounded all three values. Based on this method, a number of isotopes that were
relatively high in the HWVP design basis were reduced to levels expected to be of minor or
negligible importance. Note that the 10.5 years of additional decay applied to the HWVP
values, is conservative, i.e., actual decay time between reactor discharge and waste
processing in the HLW plant will be more than 10.5 years longer than assumed when the
HWVP design basis feed composition was developed.
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Cesium-137

Recommended "*’Cs limit of 3 Ci/L at 31 g total oxide per liter is based on the
HWVP Table 12-6 maximum reduced by an additional 10.5 years decay. The level will
allow processing of feeds with Cs from ion exchange blended back in, however. A large
spike of accumulated Cs in a small quantity of HLW sludge could not be accommodated.
The HWVP shielding basis and the WHC recommendation were based on a "spike" scenario
and were therefore much higher than the recommended value (approximately 10 X).

Strontium-90

The recommended design basis value of 3.1 Ci/L is equal to the HWVP design basis
value. This value is about 25 percent above the average of the two most recent core sample
analyses for 101-AZ (after allowing for decay to mid-2002) and is about 7 percent above the
highest core sample analysis. The recommended value is also about 50 percent higher than
Sr levels currently carried in the TWRS process flowsheet for 101-AZ. Overall, this
therefore appears to be a moderately conservative design basis value without taking credit for
any blending of 101-AZ. If credit is taken for blending of 101-AZ with 106-C, an additional
reduction of about half or possibly more could be justified. At the recommended revised
isotope levels, ®Sr and *’Cs produce nearly all decay heat. The recommended levels are
within the preliminary canister storage facility limit of 1,000 W per canister for any
reasonably expected glass waste loadings.

Plutonium
Plutoniurn isotopic limits were calculated starting with the chemical plutonium limit of
.06 wt% oxide, or .016 g/L at 31 G oxide/L. Isotopic ratios were then calculated based on

the Origen 2 predictions reported by WHC. In all cases the resulting recommended
concentrations were greater than the HWVP limits.
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RECOMMENDED REVISED RFP SPECIFICATION 8 INPUT

Specification 8: High-Level Waste Envelope Definition

This specification describes the contents of high-level waste (HLW) to be transferred
to the HLW Contractor for processing during Phase . Feed will be transferred as a water-
based slurry with the bulk of the non-volatile components present as insoluble suspended
solids. Tables $8-1A and S8-1B describe the estimated average composition of selected feed
compornents (labeled "nominal"); and the design basis minimum and maximum composition
range. Nonvolatile components not listed are assumed to be below .001 g/L. Table $8-2
describes the design basis maximum feed composition for radionuclides. Table S8-3
describes the design basis range for selected physical properties of HLW feed delivered to
the HLW Contractor. Feed will be delivered to the HLW Contractor by pipeline in batches
and all design basis limits apply to individual batches. The HLW plant shall be designed and
permitted (including safety analyses) to process feeds within the design basis ranges.

Table S&-1C provides operating basis limits for selected feed components. It may be
assumed that each batch transferred will be within the operating basis limits for purposes of
operational planning (glass quantity estimates, operating duration estimates, related cost
estimates, etc.). Design basis limits should be used as operating basis limits for components
and properties riot shown in Table S8-1C. It is expected that as better data become available,
the operating basis range will be narrowed, and additional components or properties may be
added. Individual batches will vary from the nominal composition, and it is expected that the
nominal composition will be updated periodically in the future as improved data become
available.
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Recomamended Table S8-1A. Estimated Composition of Pretreated Feed(s).

Non- g/L Neon- g/L

volatile volatile

P p—— Nominal Minimum Maximum element Nominal | Minimum Maximum
Ag 0.04 NE 0.17 Li 0.002 NE 0.043
Al 3.1 0.33 53
Am NE NE 0.02
As 0.02 NE 0.05
B 0.02 NE 0.4
Ba 0.2 NE 1.4 K 17 NE 0.41
Be NE NE 0.02 La 0.14 NE 0.8
Bi NE NE 0.86 Mg 0.24 NE 0.65
Ca 0.50 NE ) Mn 0.2 NE 2
Cd 0.4 NE 1.4 Mo 0.003 NE 0.2
Ce 0.034 NE 0.25 Na 4.6 1.0 9.2
Cr 0.08 NE 0.42 Nb NE NE 0.003
Cs NE NE 0.18 Nd 0.11 NE 0.53
Cu 1X17] NE 0.15 Ni (.26 NE 1.0
Dy 0.002 NE 0.008 Np NE NE 0.03
Co .044 NE 0.14 P 0.14 NE 0.54
Eu NE NE 0.005 Pb 0.1 NE 0.34
F 0.045 NE 1.1 Pd NE NE 0.04
Fe 5.6 1.7 13 Pm NE NE 0.03
Gd NE NE 0.003 Pr NE NE 0.11
Hg NE NE 0.03
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Recommended Table S8-1A. Estimated Composition of Pretreated Feed(s), continued.

Non- g/L Non-
volatile volatile —
element Nominal Minimum Maximum element Nominal Minimum Maximum
Pu NE NE 0.016 Re 0.002 NE 0.03
Rb NE NE 0.06 Tc NE NE 0.08
Rh 0.014 NE 0.04 Te 0.036 NE 0.04
Ru 0.05 NE 0.11 Ti 0.01 NE 0.4
S 0.08 NE 0.25 Tl NE NE 0.14
Sb 0.04 NE 0.26 Th 0.02 NE 0.16
Se 0.05 NE 0.16 U 0.34 NE 4.2
Si 2.4 NE 5.8 v 0.001 NE (.01
Sm NI NE 0.053 w NE NE 0.074
Sn NI2 NE 0.011 Y NE NE 0.05
Sr 0.017 NE 0.16 Zn 0.011 NE 0.13
Ta NE NE 0.008 Zr 0.93 NE 4.6
Recommended Table $S8-1B. Estimated Composition of Pretreated Feed(s).
Volatile componernts g/l
Nominal Minimum Maximum
Cl 0.01 0 0.1
CO, 2.4 0.74 9.3
NO,- 1.8 0 11.2
(total NO,/NO,)
NO,- 0.3 0
TOC 0.3 0 34
CN NE 0 TBD
NH, NE 0 TBD

B-27




WHC-SD-WM-ES-370
Revision 0

Recommended Table $8-1C Operating Basis Feed Limits

Component 2/l
Minimum Maximum

Al 1.3 4.3

Cr 0 0.21

Fe 2.6 8.9

Na 23 6.0

Ni 0.05 0.73

s ] 0.2

Notes (Tables S8-1A, B, and C):

1, Couematntion yolues given in this table are based on an overall waste concentration of 31 g non-volatile
oxides/L. Concentration values given in this table will vary in direct proportion to actual overall concentration of
Non-volatile oxides.

*Non-volatile trace components with concentrations below 0.001 g/L are not shown.
SMaximum concentrations of radicisotopes are shown in Table S8-2.
‘NE = Not Estimate; TOC = Totai Organic Carbon; TBD = To Be Determined.
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Maximum Radionuclide Composition of Pretreated Feed.

Isotope Ci/L Isotope Ci/L Isotope Ci/L
*H 2 E-05 138n 1.88 E-06 “Pm 1.6 E-01
1C 2 E-06 WmCd 6.55 E-10
*Fe 1.0 E-03 15mgy 1.0 E-08 1Sm 9.3 E-02
*Ni 1.4 E-05 2imgn 9.0 E-06 2Eu 1.5 E-04
%Co 3.0 E-03
%Ni 1.6 E-03 126Sn 4.8 E-05 Ey 1.6 E-02
Se 4.2 E-07 1%8b 2.61 E-09 Eu 9.0 E-03

1255h 4.83 E-06
%Sr 3.1 E+00 126mSh 3.43 E-05 34U 7.7 E-07
i ¢ 3.1 E+00 1238b 1.0 E-02 »y 3.2 E-08
15mTe 3.0 E-03 By 8.2 E-08
#BaNb 8.7 E-05 B5U 5.8 E-07
Zr 1.4 E-04 “"Np 2.3 E-05
28py 1.1 E-04
2Py 9.5 E-04
#Tc 4.5 E-03 1291 9.0 E-08 #opy 2.6 E-04
4Cs 6.8 E-03 - Mipy 6.9 E-03
35Cs 3.0 E-05 #Ppy 7.1 E-08
%Ru 2.0 E-04 BCs 3.0 E+00 *Am 4.3 E-02
1%Rh 2.0 E-04 13TmBa 3.0 E+00 *Am 3.1 E-05
Y7Pd 4.0 E-06 MmAm 3.2 E-05
NimA o 1.0 E-08 H4Ce 1.0 E-04 *Am 5.0 E-06
nCd 1.09 E-03 14pr 1.0 E-04 *Cm 3.7 E-05
13my 1.88 E-06 14mpr 1.0 E-07 #Cm 9.3 E-04

‘Radionuclide composition values given in this table are based on an overall waste

concentration of 31 g non-volatile oxides/L. Maximum values vary in direct proportion to

actual concentration of non-volatile oxides.
*Some decay products such as radon from uranium decay not shown. Trace

isotopes below 1 E-09 Ci/L not shown.

B-29




WHC-SD-WM-ES-370
Revision O

Recommended Table S8-3. High-Level Waste Feed Design Basis Physical Properties.

Property Nominal Design Range

Total solids (wt%)* 4,2 2.5-13
Total non-volatile oxides (g/L) 31 25-100
Slurry density {g/mL} 1.03 1.02-1.10
Settled solids (vol %) 12 7-95
Apparent viscosity (cP at 25 °C)

at 10 s* (50 rpm agitator) 50 6-94

at 25 s (130 rpm agitator) 25 3-50

at 183 s 25 1-50
Yield stress, (dyne/cm?) 25 1-150
Settled solids shear strength 2 days settling 50 20-200
(dyne/cm?)
Heat capacity (cal/g-°C) .88 0.79-0.97
pH 12 >10

a = Dried at approximately 100 °C.

B-30




WHC-SD-WM-ES-370
Revision 0

REFERENCES

Bacon, R. F., 1995, Double-Shell Tank Waste Consolidation and Retrieval Planning Base
Case, 75510-95-017 (August 30, 1995), Westinghouse Hanford Company, Richland
Washington.

L]

DOE, 1995, TWRS Privatization Request for Proposals - Draft, DE-RP06-96RL13308,
U.S. Department of Energy, Richland Operations, Richland, Washington.

McCown, J. J., 1988, Final Report on Single-Shell Tank Sample (241-C-106), memo to

R. S. Wegeng (August 31, 1988), Pacific Northwest Laboratory, Richland,
Washington.

B-31



WHC-SD-WM-ES-370
Revision 0

This page intentionally left blank.

B-32



WHC-SD-WM-ES-370
Revision 0

APPENDIX C

ALTERNATIVE HIGH-LEVEL WASTE GLASS FORMULATIONS AND
IMPACTS OF SLUDGE WASHING ALTERNATIVES

DATA SUMMARY TABLES

C-1



WHC-SD-WM-ES-370
Revision 0

This page intentionally ieft blank.

C-2



WHC-SD-WM-ES-370
Revision O

APPENDIX C

ALTERNATIVE HIGH-LEVEL WASTE GLASS FORMULATIONS AND
IMPACTS OF SLUDGE WASHING ALTERNATIVES

DATA SUMMARY TABLES

Chapter 4.0 of this document discusses the relationships between the high-level waste
(HLW) glass formulation and the pretreatment strategy. The following data tables
{Tables C-1 through C-10) show the estimated glass compositions assuming different retrieval
efficiencies (minimum and maximum retrieval), alternative glass formulations (CVS and
HWYVP), the "no consolidation” case (processing individual tanks), and the effects of
different pretreaiment strategies (i.e., dilute caustic versus caustic washing, multiple washes,
etc.). In the top portion of each table, the mass of insoluble solids and equivalent waste
oxides, the number of reference HLW canisters, the waste oxide loading, and the limiting
glass component is presented. The highlighted areas in each of the tables indicate the
limiting component(s) in the glass. Water washing twice (column 6) is considered to be the
preferred case for each of the tables.

C-3



WHC-SD-WM-ES-370
Revision 0

Table C-1. Low Temperature CVS Glass Composition - Minimum Ratrievai, Baseline (Bacon 1995) Consolidation

INumb.r of Washes

[Total HLW Ginss (kg)
[Total Waste Codces (g}
JWaste Oxides exciuding Na and Si (kg) i

Number of 0.862-m* Capacity Canisters 400 400 400
{waste Oxide Loading (wi%) '~ 29% 28% 28% 2% 4% A% 3%
Jtimking Component Fe203 Fa203 Fe203 Na20 Fe2C3 Fe203 Fa203
Chicle Componant (wt%) i - _ — il _ i I
MnO2 0.5% C.5% [X.. Y 0.3% 0.5% 0.5% 0.5% 0.4% 0.5% 0.5% 0.5%
0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
10.8% 10.7% 10.7% 27% 3T% 3.4% 3.4% 5.9% 8.7% 8.5% 8.5%
0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
0.1% 0.1% 0.1% 0.0% 0.1% 0.1% 0.1% 0.0% 0.1% 0.1% 0.19%|
B203 5.0% 5.0% 5.0% 5.3% 5.0% 5.0% 4.0% 5.0% 5.0% 5.0% 45.0%
Bal C.4% 0.4% 0.4% 0.2% 0.4% 0.4% 0.4% 0.3% 0.4% 0.4% 0.4%
BeQ 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%! 0.0% 0.0%
B203 0.0% 0.0% 0.0% 0.0% 0.0% C.0% 0.0% 0.0% 0.0% 0.0% 0.0%)|
Cal 1.2% 1.2% 1.2% 0. 1.2% 1.2% 1.2% 0.9% 1.2% 1.2% 1.2%)
Cd0 0.8% 0.8% 0.8% 0.4% 0.8% 0.5% 0.8% 0.6% 0.8% 0.5% 0.8%)
Ca202 0.1% 0.1% 0.1% 0.0% 0.1% 0.1% 0.1% C.1% 0.1% 0.1% 0.1%
[Cnm203 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
ICo203 0.0% 0.0%| 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 9.0% 0.0% 0.0%
ICr203 0.2% 0.2% 0.2%| 0.1% 0.1% 0.1% 0.1% 0.1% 0.1% 0.1%. 0.1%)|
Ca20 0.0% 0.0% 0.0% 0.0%
CuC 0.0% 0.0% 0.0% 0.0%
Fe203 B 8.2%
Lva] 0.3% 0.3% 0.2% 0.1%
La203 0.3% 0.3% 0.2% 0.2%|
LG 1.0% 1.0% 1.0% 1.0%
MgO 0.7% 0.7% 0.7% 0.4%
MoO3 0.0% 0.0% 0.0%
Na2Q 13.2%:! 12.8% 12.7%
P2053 1.1% 1.1%. 1.1%
PbO2 0.2% 0.2% 0.2% 0.1%
PdO 0.0% 0.0% 0.0% 0.0%
PuO2 0.0% 0.0% 0.0% 0.0%
Re207 0.0% 0.0% 0.0% 0.0%
Rh203 0.0% 0.0% 0.0% 0.0%
Ru203 0.0% 0.0% 0.0% 0.0% . X
8b205 0.1% 0.1% 0.1% 0.1% 0.1% 0.1% 0.1% 0.1% 0.1% 0.1% 0.1%,
0.1% 0.1% 0.1% 0.1% 0.1% 0.1% 0.1% 0.1% 0.1% 0.1% 0.1%]
44.5% 44.9% 48.1% 58.0% 48.7% 51.3%| S24% 47T.T% 42.7% 48.4% 47.2%
0.1% 0.0% 0.0% 0.1% 0.0% 0.0% 0.0% 0.2% 0.1% 0.0% 0.0%
0.0% 0.0% 0.0% 2.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% ©.0%)|
7 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%)
0. 1% 2.1% 2.1% 0. 4% 0.1% 0.1% 0.1%, 0.1% 0, 1% 0.1% 0. 1%
0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%]
0.0% 0.0% o0.0% 0.0% 0.0% 0.0% 0.0% 0.0%, 0.0% 0.0% 0.0%)
0.2% 0.2% 0.2% 0.1% 0.2% 0.2% 0.2%| 0.2% 0.2% 0.2% 0.2%)|
0.7% 0.7% 0.7T% 0.4% 0.7% o™ 0.7% 0.8% 0.7% 0.7% 0.79%|
0.0% 0.0% 0.0% 0.0% 0.0%, 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%i
0.0% 0.0% 0.0% 0.0% 0.0% o.0% 0.0% 0.0% 0.0% .0% 0.0%
4% 2.4% 2.4% 1.3% 2.4% 2.4% 2.4% 1.5% 2.4% 24% 2.4%:
1} Note: CVS glass must contain & minimum of 5 wtd 8,05, 1 with LO, and 42 wit% 5I0;. This kmits the waste cxide
loading {ignoring thees axides components in the feed) tn 100% - (5 + 1 + 42)% = 52 wi% maximum minus wi% SiC; and NaxO from feed.
2) Waste oxide ioading sxciudes feed Nu and Si.
1/26/08
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Tabla C-2. L.ow Tamperature HWVP Glass Composition - Minimum Retrieval, Baseline (Bacon 1995} Consolidation

1) Note: HWVP glass must contain a minimum of 7 wt% B0y, 2 wtdh LhO, and 48 wik SIC,. This links the waste oxide
loading (ignoring thess cides components in the feed) to 100% - (7 + 2 + 487% = 45 wi% mudmum minus wt% SIO: and NaO from fesd.
2} Waste oxide loading axiucies fesd Na and 51
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Tabia C-3. Low Tempaerature CVS Giass Composition - Maximum Retriaval, Baseline (Bacon 1986) Consolidation

Caustic Wash 108-C and AZ Tanis ]

Caustic Wash 108-CANater Wash AZ

+ 2 T 3 | 4 1 1 2 3 4
DA4E+05] 1.80E+08] 1.12E+08] 0.44E+05 s.m-:ml 14TE+08] 1.03C+08] 9.44E+05] 9.44E+05
7.006+06| 8.20E+05] 5.00E+05| 5.40E+05| 7.506+05| 6.496+05] 5.03E+06] 5.82E+05
3.008+05| 2.86E+05] 2.798+08| 2.77E06] 3.38E+05] 3.20E+06] 3.21E405] 3.20E+05
1148 678 572 572 )] 2 572 572
20% W% 20%F AN 2% % u%
Na20 | Fe203 | Fe203 | Na2O | Mmdmum | Fe203 | Fe203
Loading
0.2% 04% 0.5% 0.5% 0.5% 0.5%|
0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
2% 1% 44% 4.2% 8.8% 8.6%
0.0% 0.% 0.0% 0.0% 0.0% 0.0%
0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
57T% 5.0% 50% 5.0% 5.0% 8.0%
0.2% 0.4% 0.5% 0.5% 0.5% 0.5%
0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
0.0% 0.0% 0.0% 0.0% I 0.0% 0.0%
0.8% 1.3% 1.5% 1.5% 1.0% 1.4% 1.5% 1.5%
0.2%| 0.6% 0.7% 0.7%
0.0% 0.1% 0.1% 0.1%
0.0% 0.05% 0.0% 0.0%
0.0% 0.0% 0.0% ¢.0%
0.1% 0.1% 0.1% 0.1%
0.0% 0.0% 0.0%
0.0% 0.0% %
75%  127%
0.1% 0.2%
0.1% 0.2%

17.8%

15.2%

1} Note: CVS ginss must cortain a minimum of 5 with 8,05, 1 wi% LizO, and 42 wi% SIO,. This limike the waste cxide
foading (ignoring thees cuddes: components In the feed) to 100% - (5 + 1 + 42)Y% = 52 wi% maximum minus wtd% SiO; and Na,O from feed.

2} Waste axide loading sxciudes fosd Na and SL

1.3% 1.3%
0.1% 0.2% 0.3% 0.3%
0.0% 0.0% 0.0% 0.0%
0.0% 0.0% 0.0% 0.0%
¢.0% 0.0% 0.0% 0%
0¢.0% 0.0% 0.0% 0.0%
0.0% 0.0% 0.0% 0.0% .
C.0% 0.1% 0.1% 0.1% 0.1% 0.1% 0.1%|
1% 0.1% 0.1% 0.1% 0.1% 0.1% 0.1%
57.1% 48.2% 48.3% 48.0% 51.0% 42.4% 44.6%
0.1% 0.1% 0.0% 0.0% 0.1% 0.0% 0.0%
¢.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
¢.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
0.0% 0.1% 0.1% 0.1% 0.1% 0.1% 0.1%)
0.0% 0.0% 0.0%| 0.0% 0.0% 0.0% 0.0%
0.0% 0.0% 0.0%| 0.0% 0.0% 0.0% 0.0%
1% 2.2% 0.2% 0.2% 0.1% 0.2% 0.2%
0.3% 0.6% 0.8% 0.6% C.4% 0.8% 0.6%
0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
¢.0% 0.0% 0.0% 0% 0.0% 0.0% 0.0%
1.1% 1.8% 2.1%| 2.1% 1.4% 2.1% 2.1%)
1726/96
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Table C4. Low Temperature HWVP Glass Composition - Maximum Retrieval, Baseline (Bacon 1998) Consolidation

otal HLW Giass (kg) T.20E+08] 1.Z8E+06| 1.28E+0B] 1.28E+08] 3.02E+00] 1.796+08 1.34E¢OGI 1.1!5@’ 2.30E+08
Total Waste Onddes (k) S 18E+05] B.02E+05| 5.96E+D5| 5.04E+08| 7.00E+05| 8.20E+05] 5.65E+05| 5.40E+05] 7.50E+05

Wagte Oxides exciuding Ne and Si (kg)| 3.52E+08} 3.50E+03| 3 48E+05] J.4BE+O5| 2.00E+05| 2.86E+05| 2.79E+058] 2. 7TE+06] 3.36E+03

B833EEEBEALSEERIRREERERS

-

Te207

EEEED

1) Nete: HWVP giass must contain & minimum of 7 wit 8:04, 2 wi% LizO, and 48 witt SIO;. This limita the waste cxids
Ioading (igroring thess cddes components in the feed) to 100% - (7 + 2 + 48)% = 45 wtS maxdmum minus wt% SIiC; and NazO from feed,
2) VWaste axide loadling exci udes feed Na and Si,

1/26/96
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Table C-5. Low Temperature CVS Glass Composition - Wash 106-C (75%) in 102-AY Separately

INumbor of Washes

Total HLWY Glass (kg)
Total Waste Oxides (kg)
aste Oxides excluding Na and Si (kg)
Number of 0.62-m” Capacity Canisters
aste Oxide Loading (wt%) '
Limiting Component

Qxide Component (wi)

1} Note: CVS glass must contain & minimum of 5 wt% B2O4, 1 wt% LizO, and 42 wi% SIO;. This limits the waste oxide

loading (ignoring thess oxides components in tha feed) to 100% - (5 + 1 + 42)% = 52 wt% maximum minus wi% S0, and Na;O from feed
2) Waste oxide loading excludes feed Na and Si.

1/26/96
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Table C-6. Low Temperature HWVP Glass Composition - Wash 108-C (75%) in 102-AY Separately

o) Caustic Wash
2 | 3 | 4

1.66E+08| 1.29E+06| 1.0BE+08
5.16E+05| 4.64E+05| 4.35E+05
1.80E+05| 1.75E+05| 1.72E+05
1007

1) Note: HWVP giass must contain a minimum of 7 wt% B2Oy, 2 wi% Li;0, and 48 wi% SiO;. This limits the waste oxide
loading (ignoring thes: oxides components in the feed) to 100% - (7 + 2 + 46)% = 45 wi% maximum minus wt% SiO; and NazO from feed
2) Waste oxide loading excludes feed Na and Si.

1/26/96
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Tabls C-7. Low Temperature CVS Glass Composition - Wash 101-AZ Separately

Number of Washes

otal HLW Glass (kg)
‘otal Waste Oxides (ig)

aste Oxides axcluding Na and Si (kg)
Number of 0.62-m’ Capacity Canisters
aste Oxide Loading (wi%) '
Limiting Component

M203

0.1%
0.0%
9.7%
0.7%
0.0%
0.1%
0.0%
0.0%
01%
0.1%
0.4%
0.2%
56.2%
0.0%
0.1%
0.0%
0.2%
0.1%
0.1%
0.8%
0.7%
0.0%
0.1%
5.0%

Caustic Wash
2 | 3 4
2.26E+05 2.26E+05] 2.26E+05] 2.26€+05
1.02E+05| 1.02E+05 8.77E+04} 8.37E+04{ B.3IE+04
8.13E+04| 8.14E+04 6.20E+04| 6.26E+04] 5.28E+04
137 137 137
28% 28% 28%
Fe203 | Fe203 | Fe203
05% 0.5% 0.5%
1.8% 1.4% 1,4%
0.0% 0.0% 0.0%
0.1% 0.1% 0.1%
5.0% 5.8% 5.0%
0.1% 0.1% 0.1%
0.0% 0.0% 0.0%
0.4% 0.4% 0.4%
0.7% 0.7% 0.7%
0.1% 0.1% 0.1%
0.0% 0.0% 0.0%
0.0% 0.0% 0.0%
0.0% 0.0% 0.0%
0.0% 0.0% 0.0%
0.1% 0.1% 0.1%

0.1%
0.0%
8.1%
0.7%
0.0%
0.1%
0.0%
0.0%
0.1%
0.1%
0.4%
0.3%
57.1%
0.0%
0.1%
0.0%
0.3%
0.1%
0.1%
0.8%
0.7%
0.0%
0.1%
5.0%

0.1%
0.0%
7.9%
0.7%
0.0%
0.1%
0.0%
0.0%
0.1%
0.1%
0.4%
0.3%
57.1%
0.0%|
0.1%
0.0%
0.3%
0.1%
0.1%
0.8%
0.7%
0.0%
0.1%
5.0%

1) Note: CVS glass nust contain a minimum of 5 wt% B205, 1 wi% LicO, and 42 wi% SiO,. This limits the waste oxide
loading (ignoring thees oxides components in the feed) to 100% - (5 + 1 + 42)% = 52 wi% maximum minus wit% SIO; and NazO from feed

2) Waste oxide loading excludes feed Na and Si.

C-10
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Table C-8. Low Temperature HWVP Glass Composition - Wash 101-AZ Separately

Water Wash
Number of Washes 1 | 2 | 3 | 4
otal HLW Glass (kg) 3.23E+05] 3.1BE+05] 3.1BE+05| 3.17E+05] 4. : . 2.83E+05
otal Waste Ovides (k3) 1.08E+05| 1.03E+05] 1.02E+05| 1.02E+05 8.376+04| 8.33E+04
aste Oxides exciuding Na and Si(kg) | 8.21E+04| 8.15E+04} B8.13E+04| 8.14E+04
Number of 0.62-m* Cupacity Canisters 196 193 183 192
asta Oxide Loading (wit%) ' 25% 26% 26% 6%
Limiting Component Al+Fe+Zr | AFe+Zr | Al+Fe+Zr | Al+Fa+Zr

0.4%

1) Note: HWVP glass must contain a minimum of 7 wt% B1Os, 2 wt% Li;O, and 48 wi% SiCa. Thie limits the waste oxide
loading (ignoring these oxides componants in the feed) to 100% - (7 + 2 + 46)% = 45 wi% maximum minus wi% SiO; and NazO from feed
2) Waste oxide loading excludes feed Na and Si.

1/26/96
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Table C-9. Low Temperature CVS Glass Composition - Wash 102-AZ Separately

'aste Oxides excluding Na and Si (kg)
Number of 0.62-m® Capacity Canisters
Waste Oxide Loading (wi%) *?
Limiting Component

Oxide Component (wie)
MnO2

ALC3

L riex]

4

A.53E+05
1.41E+05

3.53E+05
1.39E+05

1.08E+05) 1.08E+05

214
31%
Fe203

214
30%
Fe203

3 53E+05
1.39E+05
1.08E+05

4.21E+05
1.75E+05
8.81E+04

3.53E+05I
1.14E+05
8.28E+04

1) Note: CVS glass must contain a minimum of 5 wt% B20y, 1 wi% Li:O, and 42 wt% SIO2. This limits the waste oxide
loading (ignoring these: oxides components in the feed) to 100% - (5 + 1 + 42)% = 52 wi% maximum minus wt% SiO; and NaxO from feed

2) Waste oxide loading excludes feed Na and Si.

C-12
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Tabie 2-10. Low Tempersature HWVP Glass Composition - Wash 102-AZ Separately

otal HLW Glass (kg)

Totel Wasta Oxides (kg)

Waste Oxides excluding Na and Si (kg)
Number of 0.62-m° Capacity Canisters
aste Oxide Loading (wi%) 2
Limiting Component

Caustic Wash

2 | 3 | 4

6.74E+05
1.75E+05
8.81E+04

4.42E+05| 4.42E+05
1.24E+05| 1.16E+05
8.42E+04| B.37E+04

268}

0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.9%
0.0%
0.0%
1.6%

0.3%
8.5%
0.0%
0.1%
10.4%
0.0%
0.0%
0.3%
1.1%
0.1%
0.0%
0.0%
0.1%
0.0%
0.0%

2.0%
0.1%
0.0%

7.0%:

0.8%
0.0%
0.1%
0.0%
0.0%
0.0%
0.0%
0.1%
55.9%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
D.9%
0.0%
0.0%
1.8%

0.3% 0.3%
1.1% 1.0%
0.0% 0.0%
0.1% 0.1%
14.4% 15.9%
0.0% 0.0%
0.0% 0.0%
0.3% 0.3%
1.1% 1.1%
0.1% 0.1%
0.0% 0.0%
0.0% 0.0%
0.0% 0.0%
0.0% 0.0%

0.0% 0.0%

1} Note: HWVP glass must contain a minimum of 7 wt% B204, 2 wi% Li20O, and 46 wt% SiO,. This limits the waste oxide
loading (ignoring theso oxides components in the feed) to 100% - (7 + 2 + 48)% = 45 wit% maximum minus wi% S0, and NazQO from feed

2} Waste oxide loading exciudes feed Na and Si.

1/26/96
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Table C-11 presents the low-temperature glass formulations assumed as bounding
cases for this analysis.

Table C-11. Low-Temperature Glass Formuliations for High-Level Waste. (2 sheets)

Low-temperature glass formulation

Flowsheet (Orme 1995)*

CVS (1150°C)®

Oxide component® Lower limit | Upper limit Lower limit Upper limit
Single-component constraints
8i0, 46.0 56.0 42.0 57.0
B0, 7.0 17.0 5.0 20.0
Na,0+K,0 7.0 12.5 5.0 20.0
Li,0 2.0 6.0 1.0 7.0
Ca0 0.0 7.0 0.0 10.0
MgO 0.0 5.0 0.0 8.0
Fe,0, 4.0 12.0 2.0 15.0
ALO, 1.0 11.0 0.0 15.0
0, - 10.0 - 13.0
Others®® 2.5 8.0 1.0 10.0
Multiple-component constraints’
Viscosity: 0.152 0.342 0.152 0.342
(Li,0+Na,0)/(512, + ALLO, + ZrO,)*
Crystallinity:
Si0,/ALO,’ 4.5 - 3.0 -
MgO+Ca0 - 8.0 -- 10.0
ALO;+Zr0,f - 14.0 - 16.0
ALO, +Fe,0,+Zr0,! - 21.0 - 24.0
Solubility limits
Cr,0, - 0.5 - 0.5
E - 1.7 - 1.7
P04 - 3.00 - 3.0t
Rh,0,+PdO+Ru,0, - 0.25 - 0.25
80, - 0.5 - 0.5
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Table C-11. Low-Temperature Glass Formulations for High-Level Waste. (2 sheets)

Low-temperature glass formulation

Flowsheet (Orme 1995)" CVS (1150°C)®

Ozxide component® Lower limit | Upper limit Lower limit Upper limit

Redox constraints

Reductants (formic acid, oxalic acid, and sugar) TBD - TBD --

*Based on Tabie 13-11 of the Hanford Waste Vitrification Plant Project Technical Data Package, Rev. 6,
dated February 1994 (WHC-SD-HWV-DP-001).

*Based on Tables 4.2 and 4.3 of Property/Composition Relationships for Hanford High-Level Waste
Glasses Melting ut 1150°C, Vol. 1, dated December 1994 (PNL-10359),

“g of oxide component per 100 g of nonvolatile (glass forming) oxides, halides, sulfate, and phosphate.

4All other glass components not specifically identified.

*Not currently used in the flowsheets,

*The Fe,0,, ALO,, ZrO, and Others will not simultaneously be at their respective maximums.

*The phosphorous contributions from non-feed sources shall not exceed 0.066 wt% (as PO,?) of the total
glass-forming oxides in a melter feed batch.

*The phosphorus limit used in the flowsheets (Orme 1995) is 3.0 wt% PO,” (5.2 wt% as AIPO,). In the
references above, the phosphorus limit is listed as 1.0 wt% P,0; - equivalent to 1.33 wi% as PO,

Multiple: component constraints are ignored for the CVS glass formulation (TBD).
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APPENDKX D

PHASE I HIGH-LEVEL WASTE INVENTORY AND
GLASS COMPOSITION ESTIMATES

The purpose of this appendix to the study is to provide glass formulation estimates for
representative Phase I high-level waste (HLW) at the Hanford Site. These estimates are
needed for development of the Phase I HLW Pretreatment and Feed Staging Plan and to
assess the need for caustic washing and for specific blending strategies to minimize the
potential volume of Phase | HLW glasses. These glass composition estimates, which were
provided by Pacific Northwest National Laboratory (PNNL), are based on current property
models for boresilicate glass, especially the first and second order models that were
developed during the composition variation study (CVS) at Hanford (Hrma 1994).

The coraposition limits of the CVS study have sometimes been used to estimate the
composition of HLW glass, but some of these glasses may not have acceptable properties in
the melter. The only acceptable basis for determining glass composition from CVS data is to
use the empirical property models for borosilicate glass. These models can be used to
estimate the most important properties of the glass based on the combined effect of all of the
major components in the glass. Generally good empirical models for viscosity, electrical
conductivity an<l Product Consistency Test (PCT) releases are available, but comparable
models for liquidus temperature are not. Liquidus temperature is likely to be the property
that limits waste loading for Phase I privatization feeds.

The waste compositions of interest include water washed and caustic washed wastes
from tanks AZ-101, AZ-102, and C-106 and washed blends from AZ-101/AZ-102 (AZ
blend), a nominal RFP blend (consisting of 80 percent AZ-101, 80 percent AZ-102,

37 percent C-106 and 15 percent AY-102), and an all tank blend (AZ-101/AZ-102/
C106/AY-102). These waste compositions were derived from the Tank Characterization
Reports for AZ-101, AZ-102 and AY-102, except for the sludge and aluminum inventories in
AZ-101 (Hodgson 1995, Ryan 1995a, 1995b). Composition estimates for C-106 are based on
the Data Transmittal Package for C-106 (Weiss 1988). The sludge inventory in AZ-101 was
increased by 23.5 percent to make this inventory consistent with the sludge level
measurements that were taken at the time of sampling in May 1989. The AZ-101 aluminum
inventory was also changed so that the amount of aluminum is consistent with purchase
records, flowsheet values and the supernate composition in this tank. Two separate estimates
are also provided for C-106 to bound the expected range of aluminum and iron in this waste
(based on Weiss and Hara, C106A and C106B, respectively) (Weiss 1988, Hara 1990).
Water and caustic washed sludge compositions were developed from core sample washing
studies, analytical results for C-106 waste and from caustic washing results for tank C-103
waste (as the best available surrogate for C-106 waste) (Peterson 1989, Gray 1993a, Gray
1993b, Weiss 1988, Rapko 1995).
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Estimated glass compositions were developed for each waste (glasses that optimize
waste oxide loading at 1150 °C for water and caustic washed sludges) (Vienna 1995). These
glasses were especially formulated for a low-temperature joule-heated melter operating at
1150 °C. The glass properties of most importance are viscosity and electrical conductivity
of the glass, liquidus temperature, and leach resistance or durability properties of the glass.
The Phase I glasses were formulated for a viscosity and electrical conductivity of 5.0 Pa.S
and 40 to 60 ohm/cm at 1150 °C, respectively, a liquidus temperature of 1050 °C (100 °C
below the nominal operating temperature of the melter), and boron and sodium releases, as
determined by the PCT test, of less than 2.0 g/m®. Liquidus temperature is especially
important because this is the temperature where the melt is in equilibrium with the primary
crystalline phase (indicating possibie sludge forming conditions in the melter), and because
liquidus temperature appears to be the limiting constraint for most of the Phase I glasses.

The estimated glass compositions for the Phase | wastes are provided in the following
table. This table also provides corresponding estimates for the maximum waste oxide
loading and number of glass canisters produced from each waste, Glass property estimates
are indicated as well for each of the Phase I wastes, including boron and sodium PCT
releases (r,, Iy,), melting temperature (T,), and predicted liquidus temperature (T;) based on
the model developed by D. Kim (Hrma 1994). Results are presented for both water washed
and caustic washed wastes. Of the glasses studied, 11 out of 14 appear to be limited by
Fe,0, (CVS limit of <15 percent), while the other 3 are limited by low SiQ, and B,0, (CVS
limits of >37 percent Si0, and > 5 percent B,O;). Glasses with more than 15 percent Fe, O,
have not been studied because these glasses are likely to precipitate spinel and hematite, thus
failing the applicable liquidus temperature conditions in the melter.

The canister glass predictions are especially important for these wastes. In all cases,
except for C106B, glass canister estimates for water washed and caustic washed wastes are
virtually the same. Based on this analysis, it appears that the caustic washing process will
not provide any useful benefit for these wastes because most glasses produced from these
wastes are limited by Fe,O, and not by AL,O,. However, caustic washing may be of some
benefit for C-106 waste if this waste, after more extensive sampling, is determined to have
aluminum and iron compositions that matches the C106B (Hara) estimates for this waste
(Hara 1990). '

Laboratory scoping tests are currently underway to measure the liquidus temperatures
of representative Phase I glasses. Liquidus temperature was selected for the initial screening
because it is expected to be the key property limiting waste loading of Phase I waste feeds.
Ten glasses were chosen for this initial evaluation, representing the minimum and maximum
waste oxide loading for five wastes. The five wastes include the water washed C106A,
C106B, and nominal RFP and AZ blends, and a caustic washed nominal RFP blend. The
following table provides the composition and glass property estimates for these glasses.

Based on preliminary results, four of the five glasses have acceptable liquidus

temperature behavior at the minimum 25 wt% adjusted waste oxide loading (net of waste
without sodium and silica). The water washed AZ blend did not meet this criteria and must

D4
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be reformulated by adding Na,O to suppress the precipitation of spinel. Three of the five
glasses with higher waste oxide loadings failed the liquidus temperature screening,
necessitating the reformulation of the water washed C106A, AZ and nominal waste glasses
by reducing the waste oxide composition in these glasses. All of the reformulated glasses
appear to have acceptable liquidus temperature behavior. The screening tests to date suggest
that only a very limited range of waste oxide loadings above the minimum specified in the
RFP may be available for these waste feed compositions due to liquidus temperature
considerations.

The 10 glasses passing the initial liquidus screening are now being prepared for PCT
testing. Preliminary results to date suggest the water washed C106A composition may not be
acceptable because nepheline (NaAlSiQ,) precipitation in the Canister Centerline Cooled
(CCC) sample. The precipitation of nepheline during CCC cooling is commonly associated
with poor durability results from the PCT test with unacceptable releases of sodium and
boron from the matrix glass. This glass property is especially important because aluminum
has a significart affect on the precipitation of nepheline and aluminum can only be reduced
by reducing the waste oxide loading, diluting the waste, or by using the caustic washing
process to treat the waste.
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Table D-1. Predicted Optimized Glass Compositions, W_,,’s, and Glass Properties Phase |

Wastes (Compositions in Mass Fractions).
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Table D-1. Predicted Optimized Glass Compositions, W,,,’s, and Glass Properties Phase |
Wastes (Compositions in Mass Fractions), (Continued})
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Table D-2. Experimental Glass Compositions.
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APPENDIX E

A FARM COMPLEX WASTE TRANSFER SYSTEM
VALVE PIT CONFIGURATIONS

Table E-1 provides a detailed listing of nozzles, transfer line connections, and

destinations for transfer lines. Lines identified as being compliant are the systems that will

be candidates for transferring waste to the private contractor’s site.

Table E-1. A Farm Complex Waste Transfer System Valve Pit Configurations.
Nozzle Line number I To tank/valve pit
L . Valve Pit 241-A-A = SRS
L1 SN-214 241-AX-A (L1) {compliant)
L2 SN-220 241-AW-A (compliant)
L3 SL-114 242-A (17) (compliant)
L4 Spare
L35 SL-107 A-101 (direct buried)
L6 Flush
LY Spare
L8 Flush
L9 SL-101 241-AX-A (L3) (compliant)
L1D Spare
L11 LIQW-702 204-AR Loadout
L12 4004 PUREX
L13 Spare
L14 SN-207 A-101 (compliant}
L15 Spare
L16 SN-215 244-A (P9) (compiiant)
L17 Flush 241-A-B-(R17)
L18 SL-014 241-A-B (R18)
L19 SN-204 241-A-B (R19)
/ ~ Valve PuZ4UAB i
RI SN-213 Turns into SN-200 241-AX-B (R1) (compliant)
R2 SN-219 241-AW-B (R2) (compliant)
Ri SL-113 242-A (16) {compliant)
R4 Spare
RS SL-105 A-103 {(compliant)
R6 Spare
RY SL-102 A-106 (compliant)
R$ Spare
RY SL-100 241-AX-B (R3) (compliant)
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Table E-1. A Farm Complex Waste Transfer System Valve Pit Configurations.

Nozzle Line number To tank/valve pit
R10 SL-106 A-102 (compliant)
R11 SN-202 A-106 (compliant)
R12 4001/T029 PUREX
R13 Spare
Ri4 SN-205 A-103 (compliant)
R15 SN-650 AP-102 (compliant)
R16 SN-216 244-A (P9) {(compliant)
R17 Flush
R18 SL-104 241-A-A (L18) (compliant)
R19 SN-204 241-A-A (L19 (compliant))

I Valve PROATANA IR
L1 SN-267 AN-107 (compliant)
L2 Spare
L3 SL-167 AN-107 (compliant)
L4 Spare
LS SL-164 AN-104 (compliant}
L6 Spare
L7 SL-165 AN-105 (compliant)
L8 Spare

L9 SL-166 AN-106 (compliant)
L10 Spare
L1l Spare
L12 Spare
| Spare
Li4 SN-266 AN-106 (compliant)
L5 SN-264 AN-104 (compliant)
L16 SN-265 AN-105 (compliant)
L17 Spare
L18 Flush 241-AN-B (R18)
L9 Flush 241-AN-B (R19)
e . Valve Pit 241-AN-B e
R1 Spare
R2 SN-260 AZ-102 (compliant)
R3 S1.-160 AZ-102 (compliant)
R4 Spare
RS SL-161 AN-101 {compliant)
Ré Spare
R7 SL-162 AN-102 (compliant)
R8 Spare
R9 SL-163 AN-103 (compliant)
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Table E-1. A Farm Complex Waste Transfer System Valve Pit Configurations.

Nozzle Line number To tank/valve pit

R10 Spare

R11 Spare

R12 Spare

R13 Spare

R14 SN-263 AN-103 (compliant)

RIS SN-261 AN-101 (compliant)

R16 SN-262 AN-102 (compliant)

R17 Spare

R18 Fiush 241-AN-A (L18)

R19 Flush 241-AN-A L19)
e PR ALAWRA

Li SN-267 AW-102 (compliant)

L2 SN-220 241-A-A (compliant)

L3 SL-168 242-A (compliant)

L4 SL-510 241-AP (compliant)

L5 SL-161 AW-101 (compliant)

L6 Spare

L7 SL-163 AW-103 (compliant)

L8 Spare

L9 SL-165 AW-105 (compliant)

Li0 Spare

Li1 Spare

L12 V021 241-A-151

Li3 Spare

L14 SN-263 AW-103 (compliant)

L15 SN-265 AW-105 (compliant)

Li6 SN-261 AW-101 (compiiant)

L17 Flush 241-AW -B (R17)

L18 SL-169 241-AW-B (R18)

Li9 SN-271 241-AW-B-(19)

T VawePw24LAWB

R1 SL-268 AW-102 (compliant)

R2 SN-219 241-A-B (compliant)

R3 SL-167 242-A (compliant)

R4 SL-509 241-AP (compliant)

R5 SL-162 AW-102

R6 Spare

R7 SL-164 AW-104 (compliant)

R8 Spare

R9 SL-166 AW-106 (compliant)
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Table E-1. A Farm Complex Waste Transfer System Valve Pit Configurations.

Nozzle Line number To tank/valve pit
R1D Spare
R11 V023 241-A-151
R12 V022 241-A-151
R13 Spare
R14 SN-264 AW-104 (compliant)
R15 SN-262 AW-102 (compliant)
R16 SN-266 AW-106 (compliant)
R17 Flush 241-AW-A (LiT)
R18 SL-169 241-AW-A (R18)
R19 SN-271 241-AW-A (L19)
R20 SN-274 AW-104 (compliant)
R e o Valve PtZALAX-A 0
L1 SN-201 241-A-A (L1) (compliant)
24 Spare
L3 SL-101 241-A-A (compliant)
L4 Spare
| SL-500 AZ-102 (DIRECT BURIED)
L6 Spare
L7 Spare
L3 Spare
LY SL-108 AX-101 (compliant}
L10 Spare
L11 Spare
L12 Spare
L13 Spare
L14 SN-211 AX-103 (compliant)
L15 SN-208 AX-101 {(compliant)
Li6 SN-600 AZ-102 (compliant)
L17 Flush 241-AX-B R17)
L18 SL-110 241-AX-B (R18)
L19 SN210 241-AX-B (R19)
Vil S Valve Pit 241-AX-B L 3
Rl SL-100 241-A-B (RY) (compliant)
R2 Spare
R3 SN-200 Turns into 213 241-A-B (R1) {compliant)
R4 Spare
R5 Spare
Ri& Spare
R7 SL-109 AX-102 (compliant)
R3 Spare
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Table E-1. A Farm Complex Waste Transfer System Valve Pit Configurations.

Nozzle Line number To tank/valve pit

RY SL-112 AX-104 (compliant)
R10 Spare

R11 SN-247 AN-101 (compliant)
R12 Spare

R13 Spare

R14 SN-209 AX-102 (compliant)
R1S SN-212 AX-104 (compliant}
R16 SL-502 AY-102 (compliant)
R17 Flush 241-AX-A (L17)
Ri8 SL-110 241-AX-A (L18)
R19 SN-210 241-AX-A (L19)
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