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EXECUTIVE SUMMARY

A Preliminary Low-Level Waste Feed Staging Plan was prepared. The plan
supports the Phase | privatization effort by providing recommendations that may
influence the technical content of the final request for proposal, and the interface
control documents for the turnover of two double-shell tanks (DST) to the private
contractors for use as feed tanks and the transfer of supernate to these tanks.
Additionally, the preliminary schedule of feed staging activities will be useful to
both RL and the private bidders during the contract negotiation period. A revised
feed staging plan will be issued in August 1996 reflecting anticipated changes in
the request for proposal, resolution of issues identified in this report, and '

completion of additional work scope.

Highlights from the report are listed below. The remainder of the Executive

Summary discusses them in more detail:

. A preliminary feed staging plan was prepared that delivers supernate
containing a total of 9500 MT Na to the private contractors.

. A special Operational Waste Volume Projection (OWVP)} suggests that there
is sufficient DST tank space to support feed staging activities provided the
SST retrieval sequence and schedule conform to the available DST space.

. A cursory review suggests that some of the waste compatibility rules may
interfere with feed staging activities - further study is required.

. Two DSTs are needed for intermediate staging of feed prior to transfer to the
private contractors feed tanks. Tanks 102-AP and 104-AP are proposed for
this purpose.

. The draft RFP should be modified to increase the tength of the second and
third batches of feed.

. The heel remaining in the intermediate staging tanks and the private
contractors feed tanks should be kept as small as possible when changing

feed envelopes.
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. Seventy-five percent of the available DST supernate (Na mass basis) fits
within the feed envelopes. This is not enough feed to supply the maximum
order quantities, but meets the minimum order quantities.

. Modifications to the feed envelopes should be considered: remove most
lower concentration limits; remove the physical property limits, especially
Spg; increase the upper Na concentration limit to minimize required dilution
water; and express the limits as ratios to the Na concentration.

. About twenty percent of the compaosition data needed to classify DST
supernate according to envelope was either not available or reported as “less
than” values. Values of zero were assumed to enable the analysis to
proceed.

. Solid-liquid equilibria was not considered in preparation of the preliminary

feed staging plan.
A schedule was prepared to show the various feed staging transfers and

other activities, including the private contractors’ campaigns. The following table

summarizes the campaigns for both private contractors:

Vi
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Summary of Supernate Delivered to the Private Contractors
Envelope | Contractor 1 Contractor 2 Totals
(MT Na) {(MT Na} (MT Na)
Proof-Of- A 520 550 1070
Concept B 210 210 420
C 190 220 410
A 2620 2550 5170
Subtotal 3540 3530 7070
Extension A 660 420 1080
C 490 860 1350
Subtotal 1150 1280 2430
TOTAL 4690 4810 9500
By A 3800 3520 7320
Envelope B 210 210 420
Cc 680 1080 1760

A special OWVP was performed using assumptions similar to, but not
identical with, those in this report. No SST retrieval {(other than C-106) was
assumed. This allowed the space available for SST retrieval as a function of time
to be estimated. The results suggest that there is sufficient DST space to support
feed staging activities if the SST retrieval is planned to fit within the remaining
space.

The waste compatibility DQO rules were applied to the projected DST
supernate and to the proposed staging schedule to identify potential problems. The
proposed staging schedule conflicts to some degree with many of the rules in the
waste compatibility DQO. Most of the conflicts are not specific to the proposed

feed staging schedule. Some of the rules allow exceptions under specific

vii
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conditions so that issues may be easily resolved; other rules may require further
investigation or interpretation of policy. The rules that may present problems are:
1) Flammable Gas Accumulation, 2) TRU Segregation, 3} Heat Generation Rate, 4)
Complexed Waste Segregation and 5) the Tank Waste Type.

Three feed staging strategies were studied using a Monte Carlo simulation.

In this type of analysis, many variables are allowed to vary randomly within a
specified range to account for uncertainty. The length of the feed outage (the
time that the private contractors are waiting for feed from the M&l contractor) and
the amount ¢f time available for contingencies {such as correcting out-of-
specification feed or delays that are a result of conflicting transfers) were used as
performance measures. The analysis recommended that the alternative called
Indirect Staging - ASAP be implemented over the /ndirect Staging - When Notified

and the Direct Staging alternatives.

In the /ndirect Staging - ASAP alternative, retrieved DST supernate are
transferred to an intermediate DST for staging prior to transfer to the private
contractors’ feed tanks. Tanks 102-AP and 104-AP are proposed for this purpose.
Staging of each batch in the intermediate staging tanks begins as soon as the
intermediate staging tank is available. /ndirect Staging - When Notified is a
variation in which intermediate staging is not started until RL receives the advance
notice from the private contractor stating when feed will be needed. In Direct
Staging, all staging transfers are made directly into the private contractors’ feed

tanks.

The /ndirect Staging - ASAP alternative was successful in staging waste
within the 60-day feed delivery window for 94% of the simulation cases. The
median outage length was 13 days and 219 days were available for contingencies.

Feed would be available 91% of the time, well within the allocated 80%. If the

viii
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duration of the feed delivery window was reduced to 30 days, waste would be

staged successfully for only 65% of the simulation cases.

The Indirect Staging - When Notified alternative was successful in staging
waste within the 60-day feed delivery window for 53% of the simulation cases.
The median outage length was 57 days and an unacceptable 4 days were available
for contingencies. Feed would be available 78% of the time, just outside the
allocated 809%. If the duration of the feed delivery window was reduced to 30

days, waste would be staged successfully for only 25% of the simulation cases.

The Direct Staging alternative was successful in staging waste within the
60-day feed delivery window for 27% of the simulation cases. The median outage
length was 75 days and there was no time available for contingencies. Feed
would be available 73% of the time, outside the allocated 80%. If the duration of
the feed delivery window was reduce to 30 days, waste would be staged

successfully for only 1% of the simulation cases.

The relative performance of the three feed staging strategies in terms of time
available for contingencies simply corresponds to the amount slack in the
schedule. For a given deadline (the target ready-for-feed date), the sooner staging

begins, the more slack is available.

Seven sensitivity cases and three parametric studies suggest that the
recommended alternative, /ndirect Staging - ASAP, is robust with respect to

changing assumptions.

The feed staging study developed the following guidelines (these are not hard

limits but require serious consideration}:
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® The minimum scheduled campaign length (processing time) shouid be

kept larger than 210 to 275 days to gnsure sufficient contingency for
restaging out-of-specification feed. This corresponds to a feed batch
containing 400 to 500 MT Na at a 0.75 plant operating efficiency.

® The minimum scheduled campaign length (processing time} should be
kept larger than 90 to 125 days {0 avoid increases in the length of the
nominal outage. This corresponds to a feed batch containing 170 to
235 MT Na at a 0.75 plant operating efficiency.

A Recommended Case was developed based upon these guidelines and other
results from the sensitivity and parametric studies. This- case requires modification
of the draft RFP to permit the longer campaign tengths for the second and third
feed batches (Envelope B and C). For the Recommended Case, the /ndirect
Staging - ASAP alternative was successful in staging waste within the
60-day feed delivery window for 100% of the simulation cases. The median
outage length was 8 days and 249 days were available for contingencies. Feed
would be available 94% of the time, well within the allocated 80%. If the duration
of the feed delivery window was reduced to 30 days, waste would be staged

successfully for about 72% of the simulation cases.

A heel mixing study investigated the maximum heel that could remain in the
intermediate feed staging tanks and the private contractors” feed tanks when
switching over to a new feed envelope. To be conservative, the full range of
waste composition permitted by the three feed envelopes were explored rather
than limiting the analysis to estimated waste compositions. Switching from
Envelope B or C to any other envelope requires as small a heel as is reasonable
{about 0.1 ML or about 10 inches of waste) to ensure that the new feed batch

remains in the intended envelope.
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The projected DST supernate were classified according to envelope; in all,
supernate from sixteen DSTs fit Envelopes A, B or C. Thirteen DSTs fit Envelope
A, one fits Envelope B, and two fit Envelope C. The evaporator feed tank
{102-AW)} and product tank (106-AW) were not considered in this study. Tank
102-AW was projected to contain dilute evaporator feed and 106-AW was
projected to contain only solids. The remaining ten DSTs did not fit any envelope
and thus are excluded from use as feed. The quantity of available supernate that
fit within the envelopes is 9500 MT Na. This represents about 75% of the total
available supernate (12600 MT Na). Supernate containing about 3100 MT Na was
excluded from the envelopes. Tanks 101-SY and 103-SY were included as part of
the total available supernate, but not considered as viable feed since additional
pretreatment {water wash as part of retrieval and first stage settle/decant) would

be required to prepare them as feed for the private contractors.

In most cases, the excluded supernate would satisfy the feed envelopes if
the lower concentration limits were removed. Other potential limit changes to
both the upper and lower limits needed to fit the excluded supernate in the

envelopes were identified.

There is sufficient sodium present in the DST supernate that meets feed
envelope specifications to provide the minimum order quantities to both private
contractors. However, there is not enough available sodium to meet the

maximum orcler quantities, as shown in the following table:

Xi
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Comparison of Supernate Meeting Envelope Specifications with Minimum and
Maximum Order Quantities’
Envelope Minimum Order Available Feed Maximum Order
Quantity Total for two Quantity
Total for two contractors? Total for two
Contractors (MT Na) contractors
{(MT Na}) (MT Na)
A 5200 7400 13000
B 200 400 2000
Cc 200 1700 7400
Total 5600 9500 22400
Excluded na 3100 na
Grand na 12600 na
Total

The estimated soluble fraction of waste present in the SSTs was classified
according to envelope in case it was desired to process this fraction during
Phase |. Twenty-five of the SSTs fit Envelope A. No SSTs fit Envelope B or C.
The soluble Na inventory of the SSTs fitting Envelope A is about 14,400 MT which
represents about twenty-five percent of the soluble Na inventory for all SSTs.
This will be investigated further as part of the Confirmed LLW Feed Staging Plan in
order to determine understand why only twenty-five percent of the soluble SST
fraction fit the envelopes (e.g., envelope limits too restrictive, missing data in the

estimated SST inventory).

'Discrepancies between this and the previous table are caused by a
combination of round-off-error and the heels remaining in the intermediate staging
tanks and the private contractors’ feed tanks.

2The available Na has been reduced to reflect the portion remaining behind
in the source tank heels.

Xii
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The projected DST supernate inventories are consistent with the TWRS
Process Flowsheet (except when newer data is available), the latest revision of the
Operational Waste Volume Projection, and the C-106 and NCAW consolidation
plans. The NCRW plans were not available in sufficient detail for incorporation
into the projected inventory. This, however, only affects supernate in a few
tanks. Approximately twenty percent of the data needed to classify supernate
according to envelope was either not available or reported as “less than” values.
Data Quality Objectives should be prepared to 1) obtain this data and 2) address

the sampling needs during feed staging activities.

Most of the DST supernate requires dilution with water in order to satisfy the
envelope limits. Addition of water to supernate containing high concentrations of
aluminate may cause gibbsite to precipitate (around three volume percent). This
will probably returned by the private contractors as part of the Entrained Solids
stream. The disposition of the gibbsite (if any is formed) has not been addressed

since solid-liquid equilibria was not modeled.

xiii
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GLOSSARY

Explanation

ANN

Base Case

Baseline

Batch

CC
C,

Constraint

Contingency

CcpP
CST
CSWL
DC

Direct Staging

DN
DP
DQo
DSC
DSS

Aluminum Nitrate Nonahydrate

The set of assumptions around which an analysis is
performed. Sensitivity studies are used to explore
deviations from the base case.

The set of assumptions that have been officially
incorporated into a program or project.

A discrete quantity of supernate transferred to the
private contractor’s feed tank for processing. One
batch is processed completely {except for the heel)
before another batch is provided.

Complexed Concentrate

Facility design capacity (the maximum instantaneous
processing rate).

Constraints are external requirements imposed on a
system.

In this analysis, contingencies refer to unplanned
events that interfere with the staging of waste.

Concentrated Phosphate waste
Contractor Support Team
Complexed Salt-Well Liquor
Dilute Complexant Waste

A staging alternative in which all transfers, dilution,
mixing, sampling, etc., take place in the private
contractors’ feed tanks.

Dilute Non-complexant waste
Dilute Phosphate waste

Data Quality Objective
Differential Scanning Calorimetry

Double-Shelt Slurry Waste
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Explanation

DSSF
DST

Enabling Assumption

Envelope

Extension

FAE

FRD
FY
HTCE

Indirect Staging -
ASAP

" Indirect Staging

Indirect Staging -
When Notified

ISSTRS
LANL
LAW
LLW

Double-Shell Slurry Feed Waste
Double-Shell Tank

An assumption made to permit continued analysis
where information concerning a decision, constraint,
or requirement is lacking. ‘

In this analysis, an Envelope is a set of limits that
must be met by the supernate provided to the private
contractors as feed.

Refers to the optional period during which RL may
request the private contractors to process waste
beyond the minimum gquantities.

Feed Availability Efficiency. The fraction of the time
that the approved feed is available in the private
contractors’ feed tanks.

Functions and Requirements Document.
Fiscal Year (starting October 1)
Historical Tank Contents Estimates

A variation on /ndirect Staging. The waste transfers
begin as soon as the intermediate staging tank is free
(i.e., as soon as the previous feed batch is transferred
to the private contractor).

A staging alternative in which waste is transferred to
an intermediate staging tank for blending, dilution,
adjustment, mixing, and sampling before
decant/transfer to the private contractors’ feed tanks.

A variation on /ndirect Staging. The waste transfers
begin after notification is received from the private
contractors.

Initial Single-Shell Tank Retrieval System
Los Alamos National Laboratories
Low-Activity Waste

Low-Level Waste

XXi
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Explanation

M&i

ML

MT
NCAW
NCSWL
0SsD
Outage

OWVP
PBFC
Phase |

Phase |l

POE

Privatization

Proof-of-Concept

PT

Management and Integration

Million Liters

Metric Ton

Neutralized Cladding'Removal Waste
Non-Complexed Salt-Well Liquor
Operating Specification Document

In this analysis, outage refers to the time period
during which no feed is available in a private
contractor’s feed tank.

Operational Waste Volume Projection
Performance Based Fee Criteria

The first portion of TWRS Privatization during which a
proof-of-concept demonstration is preformed and
additional feed is processed using relatively small-
scale processing facilities.

The final portion of the TWRS Privatization during
which full-scale production facilities are operated.

Plant Operating Efficiency. Ratio of the facility’s
average throughput (after adjusting for reduced rate
operation, startup, and shutdown transients and all
plant outages planned or otherwise, except for tack of
feed) to the design capacity.

A business strategy in which private contractors
provide the capital for building plants and treating
waste. The private contractors assume much of the
financial and technical risk.

The first part of Phase | B during which the minimum
quantities of waste are processed to demonstrate that
privatization is viable from technical, regulatory, and
financial aspect.

TRU Solids from Plutonium Finishing Plant operations.
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Explanation

Requirement

RFP

RL
Simplifying
Assumption
SL

SN
SpG
SST
TGA
TIC
TLM
TOC
TOE
TRU
TWRS
usa
W-151
W-211
w-314
W-320
WHC

Requirements are internal limits that are imposed on a
system.

Request for Proposal

U.S. Department of Energy, Richland Operations
Office

An assumption made to make calculations or analysis
easier.

Slurry pipeline

Supernate pipeline

Specific Gravity

Single-Shell Tank

Thermal Gravimetric Analysis

Total Inorganic Carbon

Tank Layer Maodel

Total Organic Carbon

Total Operating Efficiency

Transuranic

Tank Waste Remediation System
Unreviewed Safety Question

241-AZ-101 Waste Retrieval System Project
DST Initial Retrieval System Project
Waste Transfer System Upgrades Project
241-C-106 Retrieval Systems Project

Westinghouse Hanford Company
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1. INTRODUCTION

1.1 BACKGROUND

The mission of the Tank Waste Remediation System (TWRS)} is “to store,
treat, and immobilize highly radioactive Hanford Waste (current and future tank
waste and the encapsulated cesium and strontium} in a safe, environmentally
sound, and cost-effective manner. The mission inciudes retrieval, pretreatment,
immobilization, interim storage and disposal, and tank closure” {(WHC 1995a).

The U.S. Department of Energy, Richland Operations Office (RL), is pursuing
a new business strategy for remediation of Hanford Site tank waste. This
strategy, commonly called privatization, involves hiring private contractors to
perform the TWRS functions on a pay-for-product basis. During Phase |, the
technical, regulatory, and financial viability of the privatization concept will be
demonstrated by processing a portion of the waste stored in the double-shell tank
{DST) system. DST supernate would be provided to two private contractors for
pretreatment and immobilization intoc a low-activity waste (LAW) product.
Optionally, pretreated solids would be processed by one of the two private
contractors into a high-level waste (HLW) product. The scope of Phase Il is being
defined by RL.

RL has issued a draft Request for Proposal (RFP}, which solicits bids for the
Phase | portion of TWRS Privatization (DOE-RL 1995a). The intent is to issue the
final RFP in February 1996 and to award contracts by August 1996.

1.2 PURPOSE AND SCOPE

Westinghouse Hanford Company {(WHC) has been asked to prepare a LLW
Feed Staging Plan to support Phase | privatization. This work is covered by the
LLW Feed Staging Plan activity {Kirkbride 1995). Deliverables are shown in
Table 1-1. This report satisfies the third deliverable, which is a Performance Based
Fee Criteria (PBFC).

The management and integration {(M&I} contractor is required to provide the
two Phase | LAW private contractors with the appropriate quantities of feed of a
specified composition at the proper times. The purpose of this report is to develop
a preliminary plan for the delivery of this feed to the private contractors. The
report also to identifies issues that need to be resolved in order to prepare the
Confirmed LLW Feed Staging Plan.
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Table 1-1 - Deliverables

Milestone | Control Completion
Deliverable Activity Type Number Date
Issue Feed Staging L1W02742A | DOE-RL T32-96-020 | 11/1/95
Feasibility Study (completed)
Issue Draft Preliminary | L1W02744A | WHC Key | T32-96-021 | 1/15/96
Feed Staging Plan {completed)
Issue Preliminary Feed | LTW02746A | DOE-RL T32-96-022 | 2/15/96
Staging Plan

9ing PBFC 96418 2/5/96

Confirmation of L1W02748A | DOE-RL T32-96-023 | 8/15/96
Preliminary Feed
Staging Plan

The basic scope of this report includes projecting waste inventories to the
beginning of staging activities, assessing the viability of the feed envelopes,
recommending a feed staging strategy, preparing an operating scenario, and
identifying issues and future work that must be resolved in order to prepare the
preliminary plan to be included in the Confirmed LLW Feed Staging Plan.

1.3 METHODOLOGY AND ORGANIZATION

Figure 1-1 is an influence and data flow diagram for this analysis. It depicts
the influences that have been considered and shows which elements of the study
are affected. This diagram can be used as a road map since it is cross-referenced
to the various sections in the report.

Section 2.1 highlights the major assumptions used in this report. The
complete set of assumptions is listed in Appendix A along with their basis. When
appropriate the assumptions are discussed further and issues identified.

Section 2.2 (details in Appendix Bj recommend sa feed staging strategy and
provides guidelines concerning feed batch size and campaign length, Three feed
staging strategies. were compared primarily in terms of timing. The length of the
feed outage (the time that the private contractors are waiting for feed from the
M&l contractor) and the amount of time avaifable for contingencies (such as
correcting out-of-specification feed or delays that are a result of conflicting
transfers) were used as performance measures. A Monte Carlo simulation is used
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to account for uncertainty in the major variables. In this type of analysis, many
variables are allowed to vary randomly within a specified range rather than remain
fixed. Sensitivity studies and parametric analysis were used to explore the effects
of changing assumptions upon the recommended staging strategy.

The DST supernate inventories are projected to near the start of staging
activities in Section 2.3. Estimated inventories of the soluble fraction of SST
waste after retrieval are documented in Section 2.4. Projected supernate is then
classified according to feed envelope as is the soluble portion of retrieved SST
waste {Section 2.5).

Next, a heel mixing study is performed (Section 2.6). This study estimates
the maximum heel that may remain in the intermediate feed staging tanks and the
private contractors’ feed tanks when switching envelopes. The study used a
Monte Carlo approach to explore the full range of compaositions belonging to each
envelope,

A cursory review of the waste compatibility DQO was performed to identify
potential problems that could affect feed staging transfers (Section 2.7). The
decision rules were executed for the projected supernate compositions and when
appropriate, the staged feed compositions.

The envelope order provided by the draft RFP was reviewed (Section 2.8).

A special Operational Waste Volume Projection {OWVP) was performed to
better understand tank space issues during Phase | of privatization (Section 2.9).
The purpose of this OWVP was to confirm that there is sufficient tank space for
staging feed during Phase I. The OWVP also estimates the amount of SST solids
that may be retrieved during Phase I. This was done by estimating the DST space
made available as a function of time if no SST retrieval (other than 106-C) takes
place.

A processing sequence for DST supernate was prepared using tradeable and
non-tradeable criteria (Section 2.10). Using this sequence, a schedule of feed
staging and processing activities for both private contractors was prepared
{Section 3.1). The composition of the staged supernate was compared with the
envelope limits (Section 3.2).
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2. DISCUSSION

2.1 ASSUMPTIONS

All of the major assumptions are documented in Appendix A along with a

their basis, a discussion and related issues. Other ‘lower-level’ technical
assumptions are documented at the point of use. The more important
assumptions are listed below:

The functional flow block diagram derived from the TWRS Function and
Requirernents Document defines the interfaces and overall sequence of
activities involved with feed staging.

The overall schedule is provided by the draft RFP. The proof-of-concept
demonstration begins June 1, 2002 and ends June 1, 2007. The extension
period begins when the minimum order quantities have been processed and
ends June 1, 2011.

The envelope order and initial batch sizes are provided by the CST since the
draft RFP is not understandable. The envelope order and corresponding
batch sizes for one private contractor are: A: 600 MT -5%, +15%; B: >100
MT; C: > 100 MT; A: until minimum order quantity is reached; A, B, or C: in
any order until maximum order quantities are reached.

The minimum and maximum order quantities and the minimum batch size is
provide by the draft RFP.

The private contractors must provide 30 to 90 days notice in advance of the
ready-for-feed date. The M&I contractor must begin delivery of feed no
earlier than the ready-for-feed date and complete delivery no later than 60
days after the ready-for-feed date. This requirement was provided by the
CST since the draft RFP was not understandable.

Tanks 106-AP and 108-AP are turned over to the private contractors
containing the first feed batches on or before June 1, 2002.

Facility processing rates are estimated using the minimum order quantities
over the 5-year proof-of-concept demanstration. It was necessary to allocate
the 60% total operating efficiency (TOE) into a facility attribute (plant
operating efficiency or POE; 75%) and a system attribute (feed availability
efficiency or FAE; 80%). This critical assumption needs to be formally
controlled and allocated using the system engineering process.
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® High-level waste will be processed from June 1, 2002 though June 1, 2007.
The minimum order quantity is 190 MT of waste oxides {excluding Na and
Si).

® The feed specification envelopes are provided in the draft RFP. The “Test 2"
PQ, limit is corrected according to direction provided by the CST. The
physical property limits are ignored (they are either redundant or in the case
of SpG would exclude almost all of the waste).

® The Waste Compatibility Program and DQO define permissible transfers of
waste within the DST system {(Fowler 1995a and 1995b).

] The DST supernate inventories will be projected to December 31, 1998 for
non-aging waste tanks and FY 2002 for the aging waste tanks. The starting
values are consistent with the TWRS Flowsheet Inventory; however, the
most recent sample data is used whenever possible. The projections are
consistent with the latest formal Operational Waste Volume Projection
(OWVP) (Koreski and Strode 1995). Supernate in 102-AW and 106-AW was
not estimated.

® Solid-liquid equilibria is ignored. Entrained solids are not tracked, although
provisions are made for dealing with them.

® For planning purposes, it is assumed that the “Entrained Solids” and
“Strontium and TRU” streams from both LAW private contractors are
combined and stored in a single DST. The volume of this stream is 8% of
the original feed volume {5 M Na, nominal).

2.2 FEED STAGING STRATEGY

Three alternative feed staging strategies were analyzed. The strategies were
compared in terms of the median length of outage required for feed staging, the
median time available for contingencies (such as correcting a bad feed batch or
working around scheduling conflicts), the robustness of the strategy against
changes in assumptions, the fraction of successful cases, and an estimated feed
availability efficiency. The analysis assumed that staging activities for each
private contractor were independent.

A mathematical model was built that relates these measures to the durations
of the underlying activities (e.g., transfer setup time). The durations used by the
model are not point estimates. They either span a range of values or are
calculated from parameters that span a range of values. For example, the time
required to setup a transfer can vary from about 1 to 60 days depending on the
complexity of the transfer, weather conditions, competition for resources, or
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interference with other activities. A Monte Carlo simulation was used to address
this aspect (stochastic nature) of feed staging.

Seven sensitivity studies were performed to test the robustness of the
decision against the assumed activities and their durations. Three parametric
studies also were performed to examine the nominal behavior of the three staging
strategies and to identify restrictions on the campaign fength (batch size}. A
recommended case was developed using the results of the sensitivity and
parametric studies.

The complete analysis is presented in Appendix B, The remainder of this
section shows the alternative feed staging strategies that were considered, their
timing, and a summary of the results and conclusions.

2.2.1 Alternatives

Three alternative staging strategies were analyzed . They are Direct Staging,
Indirect Staging - When Notified, and Indirect Staging - ASAP. In the Direct
Staging alternative (Figure 2-1), all transfers are made directly into the private
contractors’ feed tank. Transfers can not begin until the previous batch of
supernate in the private contractor’'s feed tank has been processed. In both
Indirect Staging variants (Figure 2-2), all transfers are made into an intermediate
staging tank, then transferred into the private contractors’ feed tank. In the
Indirect Staging - When Notified strategy, transfers begin when notification from
the private contractor is received; however, the final transfer into the private
contractor’s feed tank can not begin until the previous batch of supernate in the
private contractor’s feed tank has been processed. In the /ndirect Staging - ASAP
strategy, transfers begin as soon as the intermediate feed staging tank is emptied;
however, the final transfer into the private contractor’s feed tank can not begin
until the previous batch of supernate in the private contractor’s feed tank has been
processed.

Figure 2-3 shows the timing of the three strategies in relation to the timing
requirements derived from the draft RFP. The private contractor must provide
between 30 and 90 days notice in advance of the ready-for-feed date. The M&l
contractor must deliver this feed within the 60-day window after the ready-for-
feed date.

The Direct Staging alternative was given a slight advantage by allowing the
first transfer to be set up in advance of the anticipated start date for the actual
transfer. In some cases, the transfer lines would need to remain unavailable for
other use until the transfer is ready to start. The other two alternatives were not
given this advantage.
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The time available for contingencies was defined so that it primarily
represents the time available to correct for out-of-specification feed batches. This
time can be used to correct for other problems as well. For Direct Staging, the
contingency is the time remaining within the feed delivery window after the
approved feed is available. The duration between the setup of the primary transfer
(T1s) and the remaining activities (Tx) is excluded since {1) it is not know at this
time if the waste is in specification and (2) the transfer set-up time distribution
already includes allowance for pump failures.

The contingency for both Indirect Staging alternatives consists of two parts.
Part 1 is the time available between the time when waste has been staged in the
intermediate staging tanks and the ready-for-feed date. Part 2 is the time
remaining within the feed delivery window after approved feed is delivered.
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Figure 2-1 - Direct Staging
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Figure 2-2 - Indirect Staging (both When Notified and ASAP)
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Figure 2-3 - Timing of Alternative Feed Staging Strategies
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2.2.2 Simulation Results

Table 2-1 compares the Monte Carlo simulation results for the three
alternative feed staging strategies. Strategies are compared in terms of their
median length of outage, median time available for contingencies, percent of
successful simulation cases, and estimated feed availability efficiency.

The base case results show that Direct Staging is successful for only 27% of
the simulation cases with a median outage of 75 days, no time for contingencies,
and a 0.77 FAE. For most cases, this does not satisfy the timing requirements
imposed by the draft RFP or the allocated 0.80 FAE.

Indirect Staging - When Notified is successful for 53% of the simulation
cases with a median outage of 57 days, 4 days for contingencies, and a 0.81
FAE. For most cases, this does not satisfy the timing requirements imposed by
the draft RFP, however the allocated 0.80 FAE is satisfied.

Indirect Staging - ASAP is successful for 94% of the simulation cases with a
median outage of 13 days, 213 days for contingencies, and a 0.91 FAE. Most
cases satisfy the timing requirements, provide a generous amount of time for
contingencies, and exceed the allocated 0.80 FAE.

The cumulative distribution of the length of outage and available contingency
for the base case results (See Appendix B) were used to estimate the effect of
reducing the feed delivery window (Tw). If Tw=To =30 days, then approximately
65% of the Indirect Staging - ASAP cases are successful.

Sensitivity Case 1 (all case definitions are in Appendix B) is a bounding case
in which there is no mixing, sampling, analysis, evaluation, settling, or secondary
transfers. The purpose is to see if the strategy decision is sensitive to these
assumptions. The performance of all three strategies improved with Direct Staging
showing the greatest improvement. All three strategies were similar in median
outage, percent of successful cases and FAE. However, /ndirect Staging - ASAP
performed significantly better with 282 days of contingency available versus 54
days for Direct Staging and 72 days for /ndirect Staging - When Notified.

Sensitivity Case 2 is a less aggressive version of Sensitivity Case 1 where
there is no sampling, analysis, or evaluation. Results are similar to those from
Sensitivity Case 1.

Sensitivity Case 3 reduces the maximum transfer setup time for the final
staging transfer (inter AP-farm) from 60 days to 30 days to determine if there are
drivers to implement such a change. Jumpers would need to be configured to
avoid pit work and reduce the chance of transfer conflicts {perhaps by installation
of valve manifolds). Spare pumps and critical equipment would need to be
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available on short notice with the capability to change them out (the Long Length
Contaminated Equipment Removal System can speed-up pump replacement).
These changes would, at the least, favorably change the shape of the setup time
distribution. The performance of Direct Staging remained the same as expected
since Direct Staging does not use this transfer. The performance of /ndirect
Staging - When Notified improves slightly. The performance of /ndirect Staging -
ASAP improves from 94% successful simulation cases to 99%.

Sensitivity Case 4 eliminates the dilution and secondary transfers and mixing
time. This tests sensitivity of the three staging strategies to a potential envelope
modification that permits higher Na concentrations. The performance of all staging
strategies improve slightly.

Sensitivity Cases b and 6 set the medians of all random variables to either
their most favorable {Case 5) or least favorable {Case 6) values. The purpose is to
verify that the assumed shape of the distributions are not artificially forcing the
recommended feed staging strategy. These test distributions are not meant to
represent a realistic case. In Case b, the /ndirect Staging - ASAP performs
significantly better than both Direct Staging and Indirect Staging - When Notified.
This is the same behavior seen in the base case. In Case 6, all strategies perform
similarly (very poorly).

Sensitivity Case 7 increases the minimum campaign length and batch size
according to the guidelines developed from the parametric studies (See Appendix
B). In Case 7, performance of all strategies improved slightly.

The Recommended Case was similar to Sensitivity Case 7; however, the final
transfer setup time (Taps) was reduced from 60 to b0 days according to the
observations in the parametric studies (See Appendix B). This resulted in nearly
100% of the simulation cases for the /ndirect Staging - ASAP strategy being
successful. The median outage was 9 days, 222 days was available for
contingencies, and the estimated FAE was 0.93.
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2.2.3 Conclusions

L] Indirect Staging - ASAP is the recommended staging strategy. It can
consistently meet the RFP timing requirements and provides sufficient
contingency (nominal 213 days) for conflicting transfers and restaging or
adjustment of waste to correct an out-of-specification feed batch including
clean out of problematic quantities solids.

® Direct Staging performs poorly with base case assumptions. it-fails most of
the time and nominally provides little or no contingency. A bounding
sensitivity study showed that elimination of all activities other than the
primary transfer and dilution transfer allows it to successfully stage waste in
the allocated time. However, only a nominal 54 days of contingency are
available, which is not sufficient to restage out-of-specification waste.

® The performance of the /ndirect Staging - ASAP strategy is degraded by
short duration campaigns {processing time). The following guidelines will
maintain reasonable values of contingency and outage:

- The minimum scheduled campaign length should be kept larger than
about 200 to 275 days to ensure that sufficient contingency for

resiaging waste is maintained. This corresponds to a feed batch
containing about 400 to 500 MT Na at a 0.75 POE.

- The minimum scheduled campaign length shouid be kept larger than 90

to 120 days 1o avqid increases in the nominal outage. This corresponds
to a feed batch containing about 170 to 225 MT Na at a 0.75 POE.

] The performance of the /ndirect Staging - ASAP strategy is also sensitive to
the maximum setup time for the final staging transfer (Taps). A slight
decrease of Taps (from 60 days to 50 days) combined with increased
campaign length, results in nearly 100% of the simulation cases being
successful. Therefore, the location and connectivity of DSTs allocated as
intermediate feed staging tanks need to be considered to provide minimal
setup transfers and reduce the potential for conflicting transfers. Methods
for reducing the setup time for the final staging transfer should be
investigated such as installation of valve manifolds in the diversion boxes and
pump pits and procuring the Long Length Contaminated Equipment Removal
System {which will expedite replacement of pumps).
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® Each intermediate feed staging tank will require the capability to meet the
following criteria:

- add dilution water
- mix and sample the waste

- transfer the supernate and solids (if the solids content and composition
is acceptable) to the private contractors’ feed tanks

- decant and transfer the supernate to the private contractors’ feed tanks
leaving all or some of the solids behind

- transfer the entire tank’s contents {excluding the heel} if the waste is
out-of-spec and must be moved out of the way for later disposition.

- remove solids that are a problem because of either their quantity or
their composition.

2.3 PROJECTED DST WASTE INVENTORIES

The projected double-shell tank (DST) supernatant inventories in Appendix C
are derived from three principal sources of information: sample data, historical
transaction sheets, and the Operational Waste Volume Projection model (OWVP)
{(Koreski and Strode 1995). The most recent sample analyses were used to
provide a starting point for the projections. The historical transactions sheets that
were obtained for this study recorded all transfers of waste from the early 1380's
to July 1995. The sheets were used to project the inventories from the sample
data through July 1995. Finally, the assumptions in the OWVP were used to
project estimates of future waste volume for most tanks. The OWVP projects DST
volumes to May 1997, which is the endpoint given in the OWVP for most tanks.
The compositions for tanks involved in consolidation of aging waste, which are
101-AY, 102-AY, 101-AY, and 102-AZ, were projected to FY 2002 in accordance
with the OWVP.

The starting inventories are basically the same as those prepared earlier for
the CST to support privatization (Shelton 1995). They also are consistent with the
estimates used in the TWRS Process Flowsheet (Orme 1995) except in cases
where new data superseded older material. Specifically, more recent supernate
analyses for tanks 107-AN, 108-AP, 102-AY, 101-AZ, and 102-AZ were used.
Values reported as less than values in the various characterization reports were
not included for this study. Data was either not available or reported as less than
values for about twenty percent of the projected inventories on a component-by-
component and tank-by-tank basis and treated as zero. Also, waste streams were
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not reconciled to obtain charge balances; only the reported concentrations from
the laboratory were used to derive initial inventories.

Contained in the historical transaction sheets are volumes transferred, and
sources and destinations of various waste streams. Included among these
transactions are the receipt of waste from pumping of saltwell liquids from SSTs,
wastes received from routine operations and decommissioning of facilities, waste
from evaporator operations, and other transfers that take place between the DSTs,

Two average saltwell liquid compositions, one for complexed (CSWL) and the
other for non-compiexed (NCSWL) saltwell liquids were used (WHC 1395). The
compositions of facility wastes were taken primarily from waste profile sheets that
are used to assess waste compatibility.

The projections in the OWVP represent the best source of complete
information regarding future activity in the DST system. Even so, some of the
assumptions in the OWVP will change as events unfold. Equipment failures, waste
incompatibilities, tank space restrictions, and safety concerns are a few examples
of how current strategies may require revision in order to complete the mission.

Enough information regarding volumes of facility waste streams, streams
resulting from interim stabilization, evaporator operations, and tank-to-tank
transfers is in the OWVP to project future waste volumes. In tandem with initial
composition estimates, an approximate composition matrix can be developed for
the DST system. The reliability of the compositions for each tank depends on the
date on which a tank was sampled, the number of transactions associated with
that tank, and the reliability of the compositions for all the streams involved in
each transfer. Older sample data may misrepresent the composition of a tank
because factors such as in-tank evaporation and hydroxide depletion can cause
the precipitation of some metals, particularly aluminum and chromium. And of
course, a tank that has not received waste since the last sample date will have a
more reliable composition than tanks that have been involved in multiple transfers.
Qualifiers were assigned to express the confidence level (H = high, M = medium,
L = low} for each tank's composition. These qualifiers are summarized along with
other general tank information in Table 2-2. The difference between the projected
total volume and the projected supernate volume represents the volume of solids
in the tank.
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TANK CURRENT PROJECTED PROJECTED PROJECTED QUALITY OF
WASTE TYPE WASTE TYPE SUPERNATANT TOTAL VOLUME | PROJECTION
VOLUME (L} (L
AN-101 DN DSSF 3.68E6 3.68E6 M
AN-102 cc cc 3.95E6 4.29E6 H
AN-103 DSS DSS 3.62E6 3.62E8 H
AN-104 DSSF DSSF 3.02E6 3.02E6 M
AN-105 DSSF DSSF 4.09E6 4,09E6 M
AN-106 DN cc 4.47E6 4.52€6 L
AN-107 cc cc 3.68E6 4.19E6 H
AP-101 DSSF DSSF 3.39£6 3.39E6 M
AP-102 cP cp 4.16E6 4.16E6 H
AP-103 DN DN 1,02€5 1.02E5 H
AP-104 DN DN 4.23E6 4.23E6 M
AP-105 DSSF DC 7.56E4 7.56E4 L
AP-106 DN DSSF 3.03E6 3.03E6 L
AP-107 DN DN 1.17€5 1.17E5 M
AP-108 DN DN 3.10E6 3.10E6 L
AW-101 DSSF DSSF 3.94E6 4.28E6 H
AW-102 N/A N/A N/A N/A N/A
AW-103 NCRW NCRW 5.41E5 1.91E6 L
AW-104 DN DN 5.68E5 1.25E6 M
AW-106 NCRW NCRW 4.31E6 5.43E6 L
f aw-108 N/A N/A N/A N/A N/A
| Av-101 pe DN 1.48E6 1.79E6 M
| av-102 DN DN 2.98£6 3.10E6 M |
AZ-101 NCAW NCAW 2.95E6 2.99E6 H
AZ-102 NCAW DN 2.67E6 3.71E6 M
SY-101 ce ce 6.81E4 4.20E6 H
Il sy-102 PFP PFP 1.40E5 2.09E5 L
Il sy-103 cc cc 6.43E5 2.82E6 L
SY-101T0T cc cc 7.37€6 7.37€6 H
SY-103TOT cc cc 5.40E8 5.40E6 L

2-13




WHC-SD-WM-RPT-210, Rev. O

The inventory estimates were developed in Excel 5.0'. Flush volumes for
cleaning out transfer lines and waste volume reduction factors in the evaporator
were determined implicitly by simply making tank volumes consistent with the
volumes reported in the OWVP.

The following is a brief description of the assumptions used to develop the
projected supernatant inventory for each DST. References for the data, the date
when the sample was taken, and a synopsis of the activity, past and future, are
included for each tank:

101-AN

Reference: Internal Memo, M. J. Sutey to S. D. Godfrey, "Waste
Compatibility Assessment of Tank 241-AN-101 with Tanks 241-
BX-110 and

241-BX-111," August 3, 1993.

Supernate samples were taken from 101-AN on April 19, 1993. 101-AN
contains dilute non-complexed (DN} wastes and is the receiver for NCSWL from
200 East Area. It had received 2.31E6 L of saltwell liquid by June 1995. The
OWVP assumed that 3.60E6 L of waste would be transferred from 101-AN to
104-AW in the first quarter of FY 1996.

101-AN will continue its role as SWL receiver and over 2.38E6 |. of NCSWL
should be pumped in by the end of FY 1998, Because the assumed composition
for NCSWL is based on a weighted average, the confidence level for this tank is
medium.

102-AN
Reference: Internal memo from D. L. Herting to J. M. Jones, "Characterization
of Supernate Samples from Tank 102-AN," December
28, 1894,

Supernate samples were taken from 102-AN on October 21, 1994, 102-AN
is designated as a complexed concentrate (CC) tank. The OWVP assumes that
102-AN will remain static through FY 1998. However, the hydroxide
concentration in 102-AN (0.24 M) is not in compliance with the minimum
corrosion limit of 0.3 M. To bring the tank in compliance would reguire an
addition of 1.89E4 L of 50 wt% NaOH. This projection assumes that 7.57E6 L of
caustic will be added to bring the hydroxide concentration to O.6M because this is
the concentration needed to place 102-AN in Envelope C.

'Excel is a trademark of Microsoft Corporation, Redmond, Washington.
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The confidence level for 102-AN is high.

103-AN
Reference: WHC-SD-TI-543, Radionuclide and Chemical Inventories for the
Double-Shell Tanks, July 30, 1993.

The sample from 103-AN was taken around February 1990. 103-AN stores
double-shell slurry (DSS). No activities are planned for 103-AN prior to final
retrieval.

The confidence level for 103-AN is high.

104-AN
Reference: WHC-SD-WM-TI-528, Revision 1, Grout Treatment Facility Waste
Feed Projections, February 1994.

Starting inventories are based on estimates made for 104-AN from 242-A
Evaporator post-run samples taken before transfer of evaporator bottoms to
104-AN and 105-AN. 104-AN is a DSSF tank.

There have been no transfers associated with 104-AN since the last sample
date. No activities are planned for 104-AN prior to final retrieval.

Because the tank was not sampled directly, the confidence level for this tank
is medium.

105-AN
Reference: WHC-SD-WM-TI-528, Revision 1, Grout Treatment Facility Waste
Feed Projections, February 1994,

Starting inventories are based on estimates made for AN-105 from 242-A
Evaporator post-run samples taken before transfer of evaporator bottoms to
104-AN and 105-AN. 105-AN is a DSSF tank.

There have been no transfers associated with 105-AN since the last sample
date. No activities are planned for 105-AN prior to final retrieval.

Because the tank was not sampled directly, the confidence level for this tank
is medium,
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106-AN
Reference: WHC-SD-WM-TI-528, Revision 1, Grout Treatment Facility Waste
Feed Projections, February 1994.

Samples were taken from 106-AN on April 12, 1989. Between September 9
and September 13, 1994, 1.51E6 L of dilute complexed waste from 106-AW,
which is the evaporator receipt tank, were transferred to 106-AN. Future plans
include sending the partially concentrated waste back to the evaporator.
Approximately six months tater, 106-AN is scheduled to receive CC waste from
the evaporator and then will be designated as such. It was assumed that this
waste will be a blend of waste from 105-AP, 107-AP, 104-AW, 105-AW, and the
DC waste that was originally in 106-AN.

106-AN is scheduled to be the receiver for CSWL pumped from 200 West
Area tanks via 102-SY through the cross-site transfer line. Because the average
CSWL Na concentration is expected to be 12 M {(WHC 1995}, it was assumed that
this waste will not be concentrated any further.

The confidence level for this tank's projected inventory is low.

J07-AN
Reference: Internal Memo, D. L. Herting to K. G. Carothers, "Characterization
of Sludge Samples form Tank 241-AN-107," July 21, 1994,

Samples were taken from 107-AN on May 13, 1994, 107-AN is a CC tank.
The only activity planned for this tank is an addition of 1.89E5 L of caustic to
bring the hydroxide concentration within the corrosion limits,

The confidence level for this tank is high.

J01-AP
Reference: WHC-SD-WM-ER-357, Tank Characterization Report for Double-
Shell Tank 241-AP-101, September 6, 1994,

Samples were taken from 101-AP on July 20, 1993, At that time, 101-AP
was a DN tank. A series of transfers involving receipts of waste from 108-AP and
transfers to the evaporator feed tank and 107-AP already have occurred. The last
transfer was the receipt of DSSF from 105-AP during the last quarter of FY1995
so that 101-AP is now a DSSF tank.

A relatively large number of transactions are associated with 101-AP. But
the compositions of the waste transferred are fairly well understood. For these
reasons the confidence level for this tank is medium.

102-AP
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Reference: WHC-SD-WM-ER-357, Tank Characterization Report for Double-
Shell Tank 241-AP-101, September 6, 1994,

Tank 102-AP was last sampled on April 30, 1993 and no transfers have
occurred since then. It is filled with concentrated phosphate (CP) waste. No
transfers are expected to take place with this tank through FY1927,

The confidence level for this tank is high.

103-AP
Reference: WHC-SD-WM-ER-359 Revision O, Tank Characterization Report for
Double-Shell Tank 241-AP-103, September 6, 1994,

Tank 103-AP was last sampled on November 25, 1991. Most of the DN
waste in 103-AP was sent to the evaporator in May 1294 leaving only 1.02E5 L of
waste behind. This tank has been designated as one of two non-aging spare tanks
and will remain so through FY 1997.

The confidence level for this tank is high.

104-AP
Reference: WHC-SD-TI-543 Revision 0, Radionuclide and Chemical Inventories
for the Double-Shell Tanks, July 30, 1993.

Samples were taken from 104-AP on June 1, 1988. 104-AP, a DN tank, will
continue to receive DN wastes from 102-SY. This DN waste originates from
facility operations in the 200 West Area. It is assumed that 104-AP will be filled
and emptied with DN waste several times between now and FY 1998.

The compositions of the dilute wastes from facility operations in 200 West
Area are based on average compositions reported in the waste profile sheets.
These average compositions are believed to adequately represent the waste that
leaves those facilities. However, because of the fairly large number of
transactions involved, the confidence level assigned to this tank is medium.

J105-AP
Reference: WHC-SD-WM-ER-360, Tank Characterization Report for Double-
Shell Tank 241-AP-105, September 13, 1994.

Tank 105-AP was last sampled on March 14, 1993. At that time, the waste
was classified as DSSF. During the last quarter of FY 1995, most of the contents
of 105-AP were transferred to 101-AP, Supernatant from 101-AY is scheduled to
be transferred to 105-AP before being sent to the evaporator.



WHC-SD-WM-RPT-210, Rev. O

105-AP will become the receiver of CSWL pumped from 200 East Area after
101-AY, which has been the receipt tank for CSWL waste, becomes dedicated to
aging waste consolidation in FY 1996,

Because of the large number of transfers projected for AP-105, the
confidence level is low,

106-AP
Reference: WHC-SD-WM-ER-361, Tank Characterization Report for Double-
Shell Tank 2471-AP-106, September 6, 1994,

Samples were taken from 106-AP on March 16 and 17, 1993. In May 1995,
most of the DN waste in 106-AP was transferred to 108-AP for eventual
concentration in the evaporator. The OWVP then assumes that 106-AP will be
refilled with DN waste, which will be transferred to the evaporator feed tank in the
first quarter of FY 1997. After that, 106-AP is assumed to receive DSSF from the
evaporator. An average composition of this waste was defined by blending all the
waste streams assumed to be concentrated during that time period.

The confidence level for this tank is low.

107-AP
Reference: WHC-SD-WM-ER-362, Tank Characterization Report for Double-
Shell Tank 241-AP-107, September 6, 1994,

Tank 107-AP was sampled on August 1, 1993, It contained DN waste.
Historical transactions include the receipt of dilute wastes from 101-AP and
103-AW. Virtually all the waste in 107-AP will be transferred to the evaporator
and, at that time, the tank will become a spare tank.

The confidence level for this tank is medium.

J108-AP
Reference: WHC-SD-WM-DP-065, Analysis and Characterization of Double-
Shell Tank 2471-AP-108, November 11, 1994,

The last sample from 108-AP was taken in March 1994, 108-AP is a
DN tank. Historical transaction records show transfers of waste from 106-AP and
105-AW. This waste eventually will be pumped to the evaporator feed tank.
108-AP also will temporarily store the supernatant in 102-AZ before it is
concentrated.

Because the bulk of the waste in 108-AP at the end of the projection will
come from 102-AZ supernatant, the confidence level for this tank is high.
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101-AW
Reference: WHC-SD-TI-543, Radionuclide and Chemical Inventories for the
Double-Shell Tanks, July 30, 1993,

Samples from 101-AW were taken on June 28, 1990. 101-AW is filled with
DSSF. The tank is expected to remain idle through FY 1998,

The confidence level for 101-AW is high.
102-AW

102-AW is the evaporator feed tank. Because it is being filled and emptied
so often, it is too difficult to project any inventory estimates. Therefore, none will
be given. The OWVP shows that 102-AW is expected to contain about 4 ML of
dilute evaporator feed.

J103-AW

Reference: Internal Memo, J. S. Schofield to S. L. Barker, “Estimation of
Neutralized Current Acid Waste And Neutralized Cladding Removal
Waste Constituents,” July 18,1991.

103-AW contains Neutralized Cladding Removal Waste (NCRW). The solids
in 103-AW and 105-AW, the other NCRW tank, are considered TRU solids. The
beginning composition is based partly on data from the core samples taken in June
1989. The core sample data was reconciled by J. S. Schofield in 1991 using
flowsheets and chemical usage data. This reconciliation of the 1289 core sample
data is the basis for the starting inventory.

In October, 1994 about half of the supernatant in 103-AW was transferred to
107-AP. Future plans include the consolidation of the TRU solids in 103-AW, 105-
AW, and 102-SY into 103-AW beginning in the first quarter of FY 1999. Since a
consolidation plan has not yet been developed, a post-consolidation inventory
estimate was not attempted for these three tanks.

The confidence level on the pre-consoclidated composition of 103-AW is high.
However, because the post-consolidation compositions will be significantly
different, the confidence level is considered low.

104-AW
Reference: WHC-SD-WM-ER-453, Revision 0, Tank Characterization Report
for Double-Shell Tank 2471-AW-104, July 13, 1995.

The sample from 104-AW was taken November 27, 1994. 104-AW is a DN
tank. The waste was scheduled to be transferred to the evaporator in November
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1995. 104-AW will temporarily store dilute wastes from 101-AN, B Plant, and the
300 Laboratory before being sent to the evaporator feed tank. By May 1997,
104-AW will hold a small volume of DN waste.

Because of the uncertainty involved with the compositions of the waste
added to 104-AW and the number of transfers, the confidence level is medium,

105-AW

Reference: Internal Memo, J. S. Schofield to S. L. Barker, "Estimation of
Neutralized Current Acid Waste And Neutralized Cladding Removai
Waste Constituents,” July 18,1991,

As in the case of 103-AW, 105-AW is a NCRW tank whose composition is
based on a reconciliation of the January, 1986 and July, 1986 core sample data.
Since 1986, 105-AW has received over 8.71E5 L of dilute wastes from PUREX. In
December, 1994, 2.88E6 L were transferred to 108-AP. 105-AW will continue to
receive DN waste from PUREX and there will be periodic transfers of waste from
105-AW as it fills up.

Because of the large number of transfers, the confidence level for this tank is
low.

106-AW

106-AW is the evaporator receipt tank. Because it is being filled and emptied
so often, it is too difficuit to project any inventory estimates. Therefore, none will
be given. The OWVP shows that this tank is empty except for a solids heel.

101-AY
Reference: WHC-SD-WM-TI-578, Revision 0, 107-AY, 102-AY, & 106-C Data
Compendium, August 19, 1993.

The sample from 101-AY was taken on July 20, 1988. 101-AY is
designated as a dilute complexed (DC) tank. Since 1988, approximately 3.41E5 L
of CSWL, 5.68E4 L of dilute laboratory waste, and 3.79E4 L of DN waste from B
Plant were added to 101-AY. Virtually all of the supernatant in 101-AY was
scheduled to be transferred to 105-AP in the first quarter of FY 1996.

As part of the aging waste consolidation plan, 101-AY will next receive the
supernatant from 101-AZ and the concentrated supernatant in 102-AZ, which is
assumed to have been previously stored in 108-AP. The blended AZ supernatant
will finally be transferred to 101-AZ in FY 2002 after the neutralized current acid
waste (NCAW) solids have been consolidated in 102-AZ.

Finally, 101-AY, according to the aging waste consolidation plan, will receive
the leachate and washes from the pretreatment of NCAW in FY 2002.
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Projecting liquid compositions for the aging waste consolidation plan includes
estimating the amount of solids that will be dissolved during water and caustic
washing. The assumptions for dissolution of NCAW and 106-C sludge are based
on actual laboratory data for those tanks or, in the case of the caustic washing of
106-C, on data taken from the caustic washing of 103-C, which is a waste type
similar to the waste in 106-C.

The aging waste tanks and the other wastes involved in aging waste
consolidation have all been well characterized so that the confidence level for
these wastes is high. However, the process involves many transfers and
assumptions on sludge washing were needed even though these assumptions rest
on laboratory data. Because of these factors, the confidence level for 101-AY is
medium.

J02-AY
Reference: WHC-S8D-ER-454 Rev. O, Tank Characterization Report for Double-
Shell Tank 241-AY-102, July 6, 1995.

The samples from 102-AY were taken in June, 1994. 102-AY is a DN tank.
Laboratory waste was added to 102-AY in FY 1995. As part of the aging waste
consolidation plan, the supernatant in AY-102 will be transferred to 101-AZ. Then
in FY 1997, the retrieved waste for 106-C wili be transferred to 102-AY. This
slurry will be transferred to 101-AZ in FY 1997 and then the leachate and washes
from the pretreatment of 106-C solids will be transferred to 102-AY in FY 1998,

The confidence level for this tank is medium.

101-AZ
Reference: WHC-SD-WM-ER-410, Rev. 0, Tank Characterization Report for
Double-Shell Tank 241-AZ-1017, July 24, 1995.

The samples from 101-AZ were taken on March 3, 1995. 101-AZ is a
NCAW tank. The supernatant in 101-AZ will be transferred to 101-AY in
FY 1995. The supernatant from 102-AY will be used to sluice the solids in 101-AZ
to AZ-102. Then, 101-AZ will be used to wash the sludge from 106-C in
FY 1997. After the washed C-106 slurry is transferred to 102-AZ, 101-AZ will
receive the blended 101-AZ and 102-AZ supernatant that were being held in
101-AY.

The confidence fevel for this tank is high since its ending inventory should be
comprised mostly of aging waste supernatant that are well characterized.

102-AZ
Reference: WHC-SD-WM-ER-411, Rev. 0-A, Tank Characterization Report for
Double-Shell Tank 241-AZ-102, December 8, 1995,
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The sampies from 102-AZ were taken on February 23, 1995. 102-AZ is a
NCAW tank. The supernatant in 102-AZ is assumed to be transferred to 108-AP
for temporary storage before being sent to the evaporator feed tank. 102-AZ will
be used for the water and caustic washing of NCAW sludge. The leachate and
wash solutions will be decanted to the evaporator feed tank and the washed
1086-C slurry will be combined with the washed NCAW solids in 102-AZ, After
settling, the supernatant in 102-AZ principally will be the liquid used to transfer
the 106-C washed solids.

The confidence level for this tank is medium.

101-SY
Reference; WHC-SD-TI-543, Revision 1, Radionuclide and Chemical
Inventories for the Double-Shell Tanks, July 30, 1993,

The samples from 101-SY were taken on May 1, 1991, 101-SY is a CC
tank. No transfer activities for 101-8Y were assumed by OWVP. Two
compositions are shown for 101-SY. The first set is similar to the other tanks; it
represents supernatant data and supernatant volumes only. However, it is unlikely
that the supernatant in these 101-SY will ever be retrieved separate from the
slurry layers. The slurry, or convective layer as it is commonly called, in 101-SY is
constantly being mixed to mitigate hydrogen gas generation. For these reasons, a
second data set is included with a "TOT" suffix. This composition represents the
soluble portion of the total inventory of 101-SY and is a more likely LAW facility
feed source term. Retrieval water is included in this estimate. The compositions
used for the second data set were taken from the soluble compositions provided in
the TWRS flowsheet (Orme 1995).

The soluble compaosition in the TWRS. Flowsheet (Orme 1995) was generated
using water wash data for 101-SY (Herting 1994). The wash factors from this
reference probably comprise the largest uncertainty in the 101-5Y estimates.

Even so, the confidence level for both the supernatant-only and combined soluble
compositions are high.

102-SY
Reference: WHC-SD-EM-ER-366, Revision 0, Tank Characterization Report for
Double-Shell Tank 241-SY-102, June 6, 1995.

The sample from 102-SY was taken on March 10, 1994. 102-SY contains
TRU solid waste primarily from the Plutonium Finishing Plant (PFP) and is
considered the only PFP tank. Since the last sampling event, 102-SY has received
NCSWL and DN waste from the 222 Laboratory. In July 1995, much of the
supernatant in 102-SY was transferred to AP-104. 102-SY will be the receiver for
DN wastes from 200 West Area facilities and NCSWL/CSWL from saltwell
pumping operations in 200 West Area.
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The issue of mixing CSWL with TRU waste is being addressed since
complexed wastes and TRU solids have traditionally been segregated to prevent
complexing of the transuranic into solution. OWVP assumes that CSWL will be
pumped into 102-SY without prior retrieval of the TRU solids in order to meet
Tri-Party Agreement milestones concerning completion of interim stabilization.
This study assumes that the retrieval of TRU solids is accelerated in order to
transfer the CSWL to 102-SY. The CSWL and DN wastes sent to 102-SY are
assumed to be transferred separately to 200-East Area tanks through the cross-
site transfer line. '

The confidence level for 102-SY is low.

103-SY.
Reference: Internal Memo from B. M. Mauss to D. K. Steiner, "Laboratory
Analysis of 103-SY Sample,” October 29, 19865.

The sample from 103-SY was taken around July 1, 1985. Since that time,
the only waste transferred to 103-SY has been about 4.69E5 L of SWL from the
200 West Area.

As in the case of 101-SY, two compositions are shown, one for the
supernatant and the other for the combined slurry. Again, retrieval water is
included in the combined slurry inventory. The combined slurry composition is the
more valid composition to use since a mixing pump is likely to be installed in
103-SY for retrieval purposes. The slurry composition is the soluble composition
found in Orme 1995. The amounts assumed to be solubie in 103-5Y are not
based on actual laboratory data, but rather on basic knowledge of the chemistry of
complexed waste.

Because the sample from 103-SY was taken over 10 years ago and the
soluble composition is not based on laboratory data, the confidence level for this
tank is low.

2.4 ESTIMATED SST INVENTORIES

Estimated SST inventories will be used in Section 2.5.3 to identify which
SSTs, if retrieved, could supply feed to the LAW private contractors during Phase
. There are no plans at this time to process the soluble portion of retrieved SST
waste during Phase |.

The tank-by-tank inventory estimates for SSTs are based on the Historical
Tank Content Estimates {HTCE) produced by L.os Alamos National l.aboratories
(LANL) (Brevick, 1994). LANL has used tank transaction records and a set of
defined waste types to produce a Tank Layer Model (TLM) that predicts tank
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compositions by identifying the different waste layers that were added to a tank
and assigning a composition for the individual layers from the defined waste type
list (Agnew, 1994},

In order to separate the waste into soluble and inscluble fractions, the bulk
inventory estimates in the HTCE were first partitioned into saltcake/sludge
fractions. This was accomplished by summing the saltcake layers separate from
the siudge layers as determined by the TLM. Mass weighted average sludge
washing factors, obtained from sludge washing experiments of core samples from
27 SSTs, were applied to the sludge fractions, while the saitcake was assumed to
be 99% soluble for all components.

Finally, the HTCE component totals (with the exception of aluminum) were
normalized to make them consistent with the Hanford Environmental Impact
Statement (EIS) (Boomer, et. al., 1893). For components not listed in the EIS,
TRAC totals were used {ibid). The normalization was done because the
differences between the two inventary estimates have not yet been reconciled by
Hanford Site authorities, The HTCE estimate for total aluminum was adopted
temporarily because in an independent study by G.W. Borsheim, the aluminum
estimate agreed closely with the HTCE (Borsheim, 1294).

The confidence level for the soluble portion of the SST inventories is low for
several reasons. First, the HTCE have not been verified and revisions of the
estimates are in progress. Secondly, the normalization of the HTCE adds further
uncertainty and furthermore, the mass weighted average sludge washing factors
assuredly do not reflect in all cases the solubility of sludge in the S5Ts.

2.5 FEED ENVELOPE ASSESSMENT AND TANK CLASSIFICATION

Three waste envelopes, entitled A, B, and C, have been defined in the draft
RFP for feed to the LAW private contractors. The three envelopes include differing
maximum and minimum waste component limits to make each envelope exclusive
from the others and to present a technical challenge to the contractors. This
section assesses the feasibility of potential feed fitting within Envelopes A, B, and
C as defined in the draft RFP (DOE-RL 1995a).

2.5.1 Feed Envelope Specifications

Envelope A represents waste that will test the production capacity and
fission product removal efficiency of the plants while producing a final product in
which the waste loading will be limited by sodium. Envelope B addressed the
same treatment objectives as Envelope A but will produce a final product in which
the waste loading will be limited by minor component concentrations and/or
require a Cs DF greater than 1000. Envelope C represents waste with organic
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complexing agents that may interfere with **Sr and/or TRU decontamination, thus
requiring demonstration of organic destruction or some other acceptable mitigation
technology (McKee et.al. 1995).

The envelope specifications are divided into 2 parts, entitled "Test 1" and
"Test 2" for this report. Envelopes A and B require the DST waste to pass both
Test 1 and Test 2, while Envelope C requires the DST waste to meet only the Test
1 specifications.’

Test 1

The Test 1 specifications for Envelopes A, B, and C are listed in Tabie 2-3.
The specifications reflect those listed in the Draft RFP (DOE-RL 1995a), with
the exception of the physical property limits and the limits listed for AI{OH),,
Cr(OH},, and CO;. Physical property limits were not considered in this study.
The draft RFP limits listed for Al, Cr, and TIC were modified to correspond
with the available tank waste inventory tables as explained in the footnotes
of Table 2-3. The major differences among the three envelope specifications
are that Envelopes B and C have a minimum radionuclide limit while Envelope
A does not; Envelopes A and B have a maximum TOC limit of 10 g/L, which
is equal to the minimum TOC limit for Envelope C.

Test 2

The Test 2 specifications for Envelopes A and B are listed in Table 2-4. The
specifications reflect those listed in the Draft RFP except for the PO, limit
which has been changed to 44 g/L based on advice from the CST. The limits
are based on a 7M Na feed and a 20 wt% Na,0 silicate glass. The
concentrations of minor components were calculated for a hypothetical glass
product at 20 wt% Na,O loading. As shown in Table 2-4, the Test 2 limits
serve as a discriminator between envelopes A and B, making it impossible for
a waste type to fit in both envelopes. If the DST waste component
concentrations are less than all the limits listed, it can be concluded the
waste does not fit in envelope B. If any component exceeds the
concentrations listed, it can be conciuded the waste does not fit in Envelope
A,
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Table 2-3 - Test 1 Envelope Specifications

~ Envelops-A . Envelope B Envelope C
Chemicai T P P _ : )
Analyts. Minimum | Maxiraim Minimum [ Maximum Minimum Maximum
: Lirriit Limit - Limit: - Limit . Lienit - Limit
-tgik} /L)y {giLy _Agil) . - {g/Ly: {g/L}
Al{OH)4 0 123 0 123 0 123
Ba NE 0.1 NE 0.1 NE 0.1
Ca NE 5 NE 5 NE 5
Cd NE 0.1 NE 0.1 NE 0.1
Cl 0 9 0 22 0 9
CriOH)4 o] 5.77 0 11.6 0 5.77
F Q 12 0 36 0 12
Fe NE 1 NE 1 NE 1
Hg NE Q.02 NE 0,02 NE 0.02
K Y 50 0 50 0 50
La NE 0.08 NE 0.08 NE 0.08
Na 69 160 63 1680 89 160
Ni NE 1 NE 1 NE 1
NO2 10 120 10 120 10 120
NO3 5 200 5 200 5 200
OH 4 70 4 70 4 70
Pb NE 1 NE 1 NE 1
PO4 0 25 0 88 0 25
504 0 7 0 26 0 7
C03 0 75 o] 75 O 7%
TOC 0 10 O 10 10 40
U NE 2 NE 2 NE 2
{Na +K) NE 7 Mol/L NE 7 Mol/L NE 7 Mal/L
fadionuchide - | Minimum: Mammum : Mlnlmum Maximum Minimum Maximum
. - - Lirmit: Cifl ‘Lirit G/t Limit Ci/L- Limit Ci/L Limit Ci/L Lirnit Ci/L
TRU NE 8.11 E-& 2.7E-8 8.11 E-5 2.7E-8 5.41E-4
Cs-137 NE 8.11 E-1 2.7E-2 5.41 2.7E-2 8.11E-1
Sr-89/90 NE 1.08 E-2 2.7E-5 1.08 E-2 2.7E-5 8.11E-2
Tc-99 NE 1.35 E-3 2.7E-5 1.35 E-3 2.7E-5 1.3%E-3
Notas:

"These snvalops spacifications reflact those provided in the Draft RFP (DOE-RL 1995a) with the exception of the physical property limits
and the constraints listed for A(OH),, Cr{OH),, and CO,. Physical property limits were not considered in this study. The Al{OH),,

CHOHY),, and CO, limits are squivalent to the Al. Cr and TIC limits in the Dratt RFP based on the available inventory tabies.

2The AI{OH}, limits correspond with the Al limits listed in the Draft RFP (DOE-RL 1995a). AlOH), limit = Al Hmit x MW, .. /MW, = Al

limit x 95/27

*The CriOHj}, limits corvespond with the Cr limits listed in the Draft RFP (DOE-1895a}. Cr{OH), limit = Cr limit x MW, 5, /MW, = Cr limit

x 120/62

*The CO, limits correspond with the TIC {Total Inorganic Carbon} limits listed in the Draft RFP (DOE-RL 1995a). CO, limit = TIC limit x
MWeo /MW, = TiC limit x 60/12
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Table 2-4 - Test 2 Technical Challenge Limits for Envelopes A and B

Chemical NOT Envelope B NOT Envelope A

Analyte (If all of the following conditions are (If any of the following conditions is
met for 7 M Na feed, the waste does | met for 7M Na feed, the waste does
NOT fit in Envelope B} NOT fit in Envelope A)

Cl < 11 g/L > 11 g/L

Cr(OH)4 < 8.6 g/L > 8.6 g/L

F < 11 g/L > 11 g/L

PO4’ < 44 g/L > 44 g/L

S04 < 6.6 g/L > 6.6 g/L

Cs137 < 1.3 Ci/L > 1.3 Ci/L

"The PO4 feed concentration limit is listed as 4.6 g/L in the draft RFP. The fimit was changed to 44

g/L based on direction from the CST.

2.5.2 Double-Shell Tank Supernate Classification

The feed envelopes are compared to the projected DST supernate inventories
{Section 2.3) to satisfy the following objectives:

1} to classify the DST supernate according to envelope
2) to determine whether dilution or concentration is required
3) to estimate how easily the waste fits within its corresponding envelope.

Twenty-six of the twenty-eight DST supernate inventories were compared to
the Test 1 and Test 2 limits (see Tables 2-3 and 2-4) to determine the envelope
classification. Two DSTs {102-AW, 106-AW} are assumed to be evaporator
feed/receipt tanks and were not included in this study. The waste in tanks SY-
101 and SY-103 will probably be retrieved as a mixture of supernatant and solids,
rather than supernatant only. The inventories for tanks SY-101 and SY-103,
therefore, represent the soluble portion of the total tank inventories after adding
retrieval water and are designated as 101-SY-TOT and 103-SY-TOT.

Figures 2-4, 2-5, and 2-6 were constructed for envelopes A, B, and C,
respectively, to summarize the results of the classification tests. The charts
satisfy the 3 objectives listed above by showing how easily each DST fits into an
envelope (if at all), and whether the DST waste requires concentration or dilution
to fit. '
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Figures 2-4, 2-5, and 2-6 were constructed by comparing the DST
supernatant chemical component concentrations (g/l} and radionuclide
concentrations (Ci/l) to the constraints listed in Tests 1 and 2. For Test 1, the
inventory concentrations were divided by the maximum and minimum constraints
listed in Table 2-2. These ratios are designated C/C_,,, and C/C_,, where C =
projected concentration, C,.,. = maximum Test 1 limit, and C_,, = minimum Test
1 limit. The DST passes Test 1 if the smallest of the C/C,,, ratios is greater than
the largest of the C/C,,,, ratios (i.e., [C/C i Jmin = [C/C )mad- The Test 2 limits are
simpier, since they are invariant with respect to dilution or concentration. The
projected concentrations are normalized to 7 M Na and compared with the Test 2
limits. if the DST passes Tests 1 and 2 for an envelope, a bar is plotted on the
corresponding envelope chart with the bar ends representing C/C,,,,, (lower end)
and C/C_;, (upper end). A bar appears on each envelope as follows:

® A bar appears on an Envelope A chart if Envelope A Test 1 shows that u
[C/Crindmin = [C/C, . sxlmax @nd Test 2 produces a "NOT Envelope B" result.

® A bar appears on an Envelope B chart if the Envelope B Test 1 shows
that [C/Clmin = [C/Cadmax @and Test 2 produces a "NOT Envelope A"
result.

® A bar appears on the Envelope C chart if Envelope C Test 1 shows that
[C',Cmin]min > [C/Cmax]max

The location of the bar on the chart shows whether the supernate will require
concentration or dilution to fit within the envelope. The x-axis represents the
volume ratio (V/V,}, which is a ratio of the final DST supernate volume to its
original volume. The V/V, ratio is equivalent to the C/C_,, and C/C,_,, ratios.
Values of V/V, greater than one mean that the DST supernate waste requires
dilution to fit in the envelope. Likewise, values less than one mean that the DST
supernatant requires concentration to fit in the envelope. If the bar crosses
V/V,=1, the DST supernatant does not require any dilution or concentration to fit
in the envelope.

The length of the bar shows how easily the DST waste fits within the
envelope constraints. The measure of “fit” is the ratio of the V/Vo at the right
side of the bar to V/Vo at the left side. Keeping this in mind, the longer the bar the
easier the fit (IF a log scale where used, the length of the bars would be directly
comparable as the measure of “fit"). If the bar is very short, it is unlikely the
waste will fit once the projected DST supernate inventory uncertainties are
considered.

The first two limiting components are shown next to the ends of each bar
with their numerical value of V/V,. For the component values on the left side of
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each bar, V/V, equals the projected DST supernate concentration divided by the
maximum limits listed in Table 2-3. For the component values on the right side of
each bar, V/V, represents the DST supernate concentration divided by the
minimum limits listed in Tables 2-3. The first limiting component is shown
immediately next to the bar, and the second limiting component is shown further
away from the ends of the bar.

2-29



v adojoauU] Jo4 1UBWSSaSSY pue uoneayIsse|) alewsdnsg 1Sq - b-g eanbly

WHC-5D-WM-RPT-210, Rev. O

STCMTILSO v AUl Wd 80:ZL g8/8C/L

alwnjop uejewsadng jeuibuorewniop JueewIadng |euld = ONA

S gy 14 St € s'C 4 < l S0 0
' . . _ ' _ _ J _ 1O1-AS£0}
B0 =ZON €EZ =N I  (¢'| = HO ‘87| = 001 | 10174104
81°G=ZON ¥6 | = eN INEESEEIESERREE b6 0=N '£5 0=(BN+)) | ASZO
Zvzor
2vio)

siuauodwos) Buywr) Arepuoaas Jo SanjeA OAJA = ZA LA

swisuodwo? By Arewiid jo senmA o, X gL'0={eN+M)=tN
9 Bunun 10 SINRA ONA = ZX ') o1 0=CONSID

AYT0L
AVI0)

]

TA T T 1Y 1A

60=ZON'9CO="N WENM | MVS0l
‘ON3O31 £0'L=ZON'ZyD=ON NNy | MV¥OL
gio=(aNed=en || MYEDL o
‘Iro=con=ros || mvzor &

Z'0) =ZON '£E'C = °N I — gg's = (eNaI} pr L = BN MYI0 A

ZVZ=ZON'SgZ=EN I 7 | = (EN+M) 'ET 1 = BN d¥901
| dvsol

215 =ZON 76} = EN IS b0 BN 'Eg0=(eN+)) | VPOl

[E%=ZON BIZ =*N EEEEEEEEeeessemmmm | 0’} = EN+) v60 = N dviol
NVIOL
pL=HO ISE=SN IR 27 = D0L 29 b=(eN+)) NS0}

A R L T o ————— w1 =N 'ELL = BN NVY501
£E9=ZON ‘0P =N e — vl s (eNeW) ELL = BN NVFOL

l\l #1T = (BN+M) ‘01 T = BN | NVED}
£ — 1 NVZO
r[9E) = ZON ‘28 = N | 4G = ZON ‘0z ~ by IS 580 = BN /80 = (N+X%] Nviol

wezewadng yuej [1dys-

2-30




WHC-SD-WM-RPT-210, Rev. O

g adojanug 1o} JUBWISSESSY pue uoneoyisse;D) alewsadng 1SA - G- 84nbiy

STXMTILSQ 8 AUl

aunjo A Juejewsadng [euiBug/ewniop Juejeusadng Jeuld = DAIA
S'¥ L4 Se € g'e 4 Sl

I . i } : i 1

3

S0 0

T * - T T T T

@E=HO ZIT=eN IR

I1V1 =p08 Z60= (eN+))

swavodwos Supui) ARpuaces jo SafRA OAA = ZA ‘LA
swiauodwa Buinun Aewiud Jo sanfeA DA = 2X 11X

TA X N X A

‘N3O

Wd OLTI 56/62/1

LOL-ASEDL
LOA-ASIO4
ASZ0)
2viol
Fa a0}y
AYZOL
AYI0}
AAVEO)
MYSDL
MYYOL
Mveol
MVZDl
MVI0}
dveol
dvi0
dvoo1
d¥50}
dvbol
dveol
Jvzos
dv10}
NYL0L
NY504
NvS0)
NVYOL
NVED)
NVZOL
NYiOL

ueewiadng yuel Jays-aignoq

' 2-31



WHC-5D-WM-RPT-210, Rev. O

~ 8dojaAU] 10} JUBWISSASSY PUEB UOIIRDISSE|]) 9leusadnsg | 5Q - 9-Z 9inbiy

STXMTILSO D a3

LNJOA JUBRWadng [euBuO/IWN|CA JURIRLIaANG JRULY = OA/A

S¥ 14 St £ 4 Z Sl 3

50

4 \ b I M i i
3 ¥ ¥ T T

sjssucduwier) Bupil Alepuosas Jo SahfeA O = ZA LA
Auauodition Bupury ARipg Jo SINIRA OAA = ZX LX

A VYA

‘ON39031

6C°C=HO ‘90 =eN DN 99} = FOS T} = 94

S§Z=HO '052=501 NN 5 =03 ‘65 1=eN=(2N+))

Wd 121 986/

10O1-ASE01
LOL-ASL01
ASZOL
ZyTol
ZVLoL
AVZOL
AY10E
MVO0L
MVYS0E
MYrolL
MYEOL
MYZDL
MY 0L
dveol
dviotl
dvaol
Jd¥S04
dvirol
dveoi
dvZol
dviol
NY.04%
Nvaol
NS0
NY¥0L
NYEDL
NYZ0!
NYLOL

weeuladng YU {I#ys-siqnog

2-32



WHC-SD-WM-RPT-210, Rev. 0

The following observations can be drawn from Figure 2-4, Envelope A:

L Supernate from thirteen DSTs (101-AN, 103-AN, 104-AN, 105-AN,
106-AN, 101-AP, 104-AP, 106-AP, 101-AW, 104-AW, 105-AW, 102-
SY, 101-SY-TOT) fit within Envelope A.

® Supernate from three DSTs {101-AN, 104-AP, 102-8Y) fit within
Envelope A without requiring dilution or concentration.

] Supernate from two DSTs (104-AW, 105-AW) will require concentration
down to less than half their original volume in order to fit within
Envelope A. To avoid unnecessary evaporator operation, the supernate
from 105-AW will be used to dilute more concentrated waste. Tank
104-AW is not being targeted for feed do to its small Na inventory of
16 MT.

L Supernate from eight DSTs (103-AN, 104-AN, 105-AN, 106-AN, 101-
AP, 106-AP, 101-AW, 101-SY-TOT)} will require dilution to more than
twice their original volume in order to fit within Envelope A.
The following observations can be drawn from Figure 2-5, Envelope B:
° Supernate from one DST (101-AZ) fits within Envelope B.
. Supernate from 101-AZ will require dilution to 1.2 to 2 times its original
volume to fit within Enveiope B.
The following observations can be drawn from Figure 2-6, Envelope C:
. Supernate from two DSTs (102-AN, 107-AN) fit within Envelope C.
L Supernate from 102-AN and 107-AN will require dilution to

approximately 2 to 3 times their original volume in order to fit within
Ervelope C.

Based on PNL-10584, nineteen DSTs were tentatively classified as belonging
to Envelopes A, B, or C {(Weimers 1996). Table 2-5 lists the intended envelope
assignments, whether the supernate fits the intended envelope, and if applicable,
the constraints preventing the supernate from fitting its intended enveiope.

Figures 2-4, 2-5, and 2-6 show that supernate from sixteen of the twenty-six
DSTs assessed fit within Envelopes A, B, or C. The supernate from ten DSTs not
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fitting within Envelopes A, B, or C were studied to determine the most practical
envelope assignment for each DST (i.e., envelope assignments requiring only slight
modifications to the constraints).

By considering the intended DST envelope classifications (Table 2-5) and the
DST supernate inventories, hypothetical envelope assignments were provided for 7
of the 10 remaining DSTs {102-AP, 108-AP, 103-AW, 101-AY, 102-AY, 102-AZ,
103-SY-TOT). The projected waste inventories indicate that supernate from three
DSTs (103-AP, 105-AP, and 107-AP) contain too little Na to be of concern.

The hypothetical envelope assignments are listed below in Table 2-6 along
with the required adjustments to the envelope constraints. The constraint
adjustments are not recommended changes. They are being provided so that the
CST can investigate whether minor adjustments to the limits are feasible and/or
necessary.

Table 2-7 shows that total sodium present in each of the three envelopes satisfies
the minimum requirements proposed in the Draft RFP. However, there is not
enough sodium available to supply the maximum order quantities.

Table 2-8 summarizes all the characteristics of the supernatant in all 28 DSTs.
The DSTs are listed in alphanumeric order with their corresponding envelope
classification, projected waste type, flammable gas USQ status, watch list status,
total MT Na in each DST, projected supernatant volume in each DST, and the SpG
of the supernatant in each DST.
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Table 2-5 - Intended DST Supernate Classification

Intended Does DST Fit Constraints Preventing DST from
Envelope DST Intended Envelope? | Fitting Intended Envelope
{Y/N)

A 101-AN Y N/A
103-AN Y N/A
104-AN Y N/A
105-AN Y N/A
101-AP Y N/A
102-AP N Does not pass Test 2 for Envelope A
103-AP N Projected tank waste inventory contains too

little Na
105-AP N Projected tank waste inventory contains too
little Na
106-AP Y N/A
108-AP N Does not pass Test 2 for Envelope A
101-AW Y N/A
102-SY- Y N/A
TOT

B 106-AN N Fits in Envelope A rather than B

107-AP N Projected tank waste inventory contains too
' little Na :

106-AW N Not Assessed in this study
101-AZ Y N/A

C 102-AN Y N/A
107-AN Y N/A
103-SY- N Does not pass Test 1 for Envelope C

TOT
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Table 2-6 - Hypothetical Constraint Adjustments

%35y, and TRU limits

Decrease Envelope B Test 1 minimum Na
limit to 65 g/l (from 69 g/l)

Hypothetical DST Required Constraint Adjustments | Basis for
Envelope for Hypothetical Assignments Hypothetical
Assignment Envelope
Assighment
A 102-AY | Remove Envelope A Test 1 minimurm NO, | Test 2 result = "Not
and NO; limits Envelops B”
103-SY- | Increase Envelope A Test 1 maximum Test 2 result = "Not
TOT limits as listed below: Envelope B”, TOC
CriOH), = 7 g/l (from 5.77 g/l} content does not meet
Na = 165 g/l (from 160 g/l) minimum Envelope C
{Na+K) = 7.5 M {from 7 M)} flimit
Remove Envelope A Test 1 minimum NO,
limit
B 102-AP | Remove Envelope B Test 1 minimum '*Cs | Test 2 resuft = "Not
limit Envelope A"
108-AP Remove Envelope B Test 1 minimum OH Test 2 resuit = "Not
and TRU limits Envelope A"
Decrease Envelope B Test 1 minimum Na
limit to 50 g/l {from 69 g/l)
103-AW | Remove Envelope B Test 1 minimum NO,, | Test 2 result = "Not
%8r, Tc, and TRU limits Envelope A"
Dacrease Envelope B Test 1 minimum Na
limit to 30 g/l (from 69 g/l}
101-AY | Remove Envelope B Test 1 minimum NO,, | Test 2 result = "Not
NQ,, *Sr, and TRU fimits Envelope A"
Decrease Envelope B Test 1 minimum Na
lirmit to 30 g/t (from 63 g/l
102-AZ | Remove Enveiope B Test 1 minimum NQ,, | Test 2 result = "Not

Envelope A"
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Table 2-7 - Available Feed Summary

Envelope Sodium Percentage Minimum Order Quantity Maximum Qrder
Present in of Total® Total for Two Quantity
each (MT Na) Contractors’ Total far Two
Envelope’ (MT Nal Contractors’
{MT Na) (MT Na)
A 7,570 MT? 58% 5,200 MT 13,000 MT
B 430 MT? 3% 200 MT 2,000 MT
C 1,780 MT* 14% 200 MT 7,400 MT
Excluded 3,200 MT® 25% N/A N/A

' In this table, sodium is not reduced to account for heels remaining after
retrieval.

2 Sum of MT Na in the supernatant of 12 DSTs (101AN, 103AN, 104AN,
108AN, 106AN, 101AP, 104AP, 106AP, 101AW, 104AW, 105AW and
1028Y). Supernate from 101-SY-TOT was excluded since it requires water
washing and first stage settle/decant to remove the insoluble portion {i.e.,
pretreatment); these pretreatment functions have not been allocated to the M&I
Contractor during Phase I.

3 Sum of MT Na in the supernatant of 101AZ.

* Sum of MT Na in the supernatant of T02AN and 107AN.

® Total Na Available = 12,980 MT. This total includes contributions from 101-
SY-TOT and 103-SY-TOT. Total Na excluded from envelope classification =
12,980 MT - (7,570 MT + 430 MT + 1,780 MT).

8 Percentage of total Na available = (MT Na present in each envelope/12,280
MT) * 100%.

? From the Draft RFP (DOE-RL 1995a).
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Table 2-8 - DST Supernate Summary

Supernate Envelope Projected Flammabie Watch Na* Projected Na* SpG*
Source Waste Gas UsQ? List® in Supernats (M)
Typa' Supearnats Volume
{MT} L}
101AN A DSSF 5.34E2 3.68E6 6.32 1.31
102AN C cc 1.0E3 3.95E8 11.0 1.37
103AN A DSSF Y Y 1.22E3 3.82E6 14.6 1.50
104AN A DSSF Y Y 8.34E2 3.02E6 12.0 1.46
105AN A DSSF Y Y 1.18E3 4.29E6 12.0 1.46
106AN A ce 1.08E3 4,47E6 10.5 1.37
107AN ¢ cc 7.78E2 3.68E6 g.19 1.33
101AP A DSSF 5.11E2 3.39E6 6.56 1.32
102AP CP 4.24E2 4.16E6 4.43 1.21
103AP DN 5.43E-1 1.02E5 0.23 1.01
104AP A DN 5.67E2 4.23E6 5.83 1.29
105AP DC 1.54E1 7.56E4 8.87 1.32
108AP A DSSF 5.96E2 3.03E6 8.55 1.38
107AP ON 9.83€-1 1.17ES 0.37 1.01
108AP DN 1.80E2 3.10E6 2.25 1.10
101AW A DSSE Y Y 9.06E2 3.94E6 10.0 1.51
102AW Not Assessed
103AW NCRW 1.87E1 5.41E5 1.5 1.04
104AW A DN Y 1.64E1 5 68ES 1.26 1.07
105AW A NCRW 1.08E2 4.31E6 1.00 1.06
108AW Not Assessed
101AY cC Y 4.99E1 1.48E6 1.47 1.05
102AY DN 2.86E2 2.98E8 4.17 1.14
101AZ B NCAW 4.31E2 2.95E6 6.35 1.27
102AZ NCAW 1.79E2 2.67E6 2.91 1.11
1028Y A PFP 1.88E1 1.40E5 5.83 1.29
101SY-TOT® A cc Y 1.19€3 7.37€6 7 1.36
103S5Y-TOT® ce Y 8.7€2 5.40E6 7 1.31
Notes:
' DST waste types are discussed in Section 2.3,
? Tanks With a Flammable Gas USQ - information obtained verbally from W.B. Bartcn, 1/12/96.
? Watch List Tanks obtained from Tank Farm Surveillance and Waste Status Summary Report for
September 1935 {Hanlon 1995).
% SpG estimates are discussed in Section 2.7.2.
% 102-AW and 106-AW are assumed to be evaporator feed/receipt tanks with varying inventories, and
were therefore not included in this study.
%1t is unlikely that supernate alone can be retrieved from 101-SY and 103-8Y. The entire contents of
tanks 101-SY and 103-SY will probably be retrieved as a mixture of supernate and solids. The
supernate labeled 1018Y-TOT and 103SY-TOT represent the soluble fraction these tanks after adding
retrieval water.
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2.5.3 Sensitivity of DST Classification Against Supernate Compasition

A sensitivity analysis is outside the scope of the Preliminary LLW Feed
Staging Plan. The intention is to perform a sensitivity analysis as part of the work
scope in the Confirmed LLW Feed Staging Plan. The sensitivity analysis would
determine the effect each component has on the supernate’s envelope
classification. Knowing which component limits are significant or insignificant
would provide a basis for adjusting the envelope constraints. The results of the
sensitivity analysis would also be used as input to the Privatization DQO.

2.5.3 SST Ciassification

The same process used to classify DSTs according to envelope was also
applied to the SSTs. The purpose of this exercise was to determine which SSTs,
if retrieved during Phase 1, could provide feed to the LAW private contractors.
The SST compositions represent the soluble fraction after retrieval. Sufficient
retrieval water has been added to bring the [Na] to 5M or the concentration of
insoluble saolids to 10 weight percent (whichever requires more water). The
soluble portion of twenty-five SSTs satisfy Envelope A limits. None satisfied
Envelopes B or C. The results are shown in Figure 2-7 for Envelope A. Tanks not
belonging to Envelope A are not shown.

Figure 2-7 shows that twenty-three SSTs fit within the Envelope A
constraints. The total soluble Na inventory of the Envelope A SS8Ts is 14,400 MT
which represents about 25% of the total soluble Na SST inventory.

The following conclusions can be drawn from Figure 2-7:

[ Twenty-five SSTs fit within the Envelope A constraints. They are 103-
A,101-AX, 102-BY, 102-S, 103-S, 105-S, 106-S, 108-5, 109-S5, 104-
SX, 106-SX, 102-U, 103-U, 105-U, 106-U, 107-U, 108-U, 109-U, 111-
U, 201-U, 202-U, 203-U and 204-U.

. The Initial Single-Shell Tank Retrieval (ISSTRS) project and the Initial
SST Retrieval Sequence and Blending Strategy should consider that
waste from SSTs NOT appearing on Figure 2-7 will not meet any of the
envelope specifications. If retrieved, the soluble portion of the tanks
not fitting within the envelope specifications must remain in the DST
system until Phase 1l or be blended with other waste to meet the limits.

. Fourteen SSTs (101-AX, 102-S, 103-S, 105-S, 106-S, 108-S, 109-5,

103-U, 105-U, 106-U, 107-U, 108-U, 108-U, and 111-U} fit within
Envelope A without requiring dilution or concentration.
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Tank 102-BY is probably not a good choice for feed due to its narrow
bar length.

Four SSTs (201-U, 202-U, 203-U, and 204-U) will require concentration
down to at least half their original volume in order to fit within Envelope
A. Although not verified, these tanks probably contain mostly insoluble
sludge.

Four SSTs (103-A, 104-5X, 106-SX and 102-U) will require dilution to
approximately 1.5 times their original volume to fit within Envelope A.
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2.6 HEEL MIXING STUDY

The purpose of this study is to examine the effect that the heel remaining in
the private contractors’ feed staging tank has when switching envelopes. The
basic question is: what is the minimum volume of waste from ane envelope that
can be mixed with the heel from a different envelope so that the resulting mixture
belongs to the first envelope?

Six mixing scenarios were explored, each corresponding to one of the six
permutations of envelopes: A—»B, A—»C, B~A, B=»C, C—+A and C—»B. A Monte-
Carlo simulation was used to generate trial waste compositions bounded by the
various envelope limits.

2.6.1 Calculation of Trial Waste Compositions

The methodology described below explores the full range of the envelopes
without regard to actual waste composition or charge balances. The range of
compositions explored will be broader than that exhibited by the actual waste.

The general approach used randomly generated compositions with uniform
distributions for each component. For each component and envelope, the range
(maximum Test 1 limit - minimum Test 1 limit) was multiplied by a uniformly
distributed random number between O and 1 and added to the minimum limit {See
Table 2-3). This procedure was done for all the analytes and radionuclides with
the following exceptions:

All Envelopes

For all envelopes the [Na]+[K] <= 7 M. The [Na] is calculated using
the uniform distribution {(since the upper bound [160g/l] is equal to 7 M).
The [K] is then calculated using a uniform distribution with the lower [K] Test
1 limit and temporary upper limit. This temporary upper limit is the lessor of
the maximum [K] Test 1 limit and the 7 M - [Na] difference.

Envelope A

The definition for A requires that a hypothetical silicate glass made from
this waste will be limited in waste oxide loading only by Na, not by any minor
component. The definition alsp requires that the required Cs DF be less than
1000. The maximum g/l {and Bq/l} concentrations at 7 M Na for the minor
components and Cs are given in the Test 2 limits (Table 2-4}). From this a
maximum ratio of grams (or Bq) of each minor component to grams of Na
can be calculated. This result gives the maximum permitted ratio for each
minor component. The calculated [Na] from “All Envelopes” is then
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multiplied by the maximum permitted ratio to yieid an adjusted minor
component upper limit. A temporary upper limit is then calculated for each
minor component as the lessor of the minor component upper Test 1 limit
(Table 2-3) and the newly calculated adjusted maximum limit. Each minor
component concentration is then determined using a uniform distribution with
the Test 1 lower limit and the temporary upper limit.

Envelope B

The definition for Envelope B requires that at least one of the Test 2
limits be exceeded (Table 2-4}. First the concentrations of each component
are calculated with a uniform distribution using the Test 1 limits. If none of
the minor component concentrations exceed the glass solubility limits
(Test 2), then the minimum {Cs] is set so that the calculated value will meet
or exceed its limit (Test 2}. Because the minor component upper Test 1
limits in Envelope B are much greater than the calculated solubility limits
(Test 2), forcing the Cs concentration to satisfy the Test 2 limits does not
occur an inordinate number of times.

Calculation of Volume of Added Waste

The volume of waste (first envelope) that needs to be added to the heel
(second envelope) to meet all constraints for the desired envelope (first envelope)
is calculated in two parts. All calculations are performed as a volume ratio of
Added Waste (or Feed) to Heel (F/H).

First, the maximum F/Hs needed to meet the upper limit and/or the lower
Test 1 limit for each component are calculated. Then the F/Hs for the minor
components (and Cs) are calculated. For Envelope A, F/Hs are calculated to
ensure that ail concentrations are less than the minor component (and Cs} limits
given in Test 2. The limiting F/H for the minor components is then set to the
maximum of these values. For Envelope B the F/Hs are calculated so that each
minor component {(and Cs) meets or exceeds the minor component Test 2 limits.
However, unlike Envelope A, the limiting minor component F/H for Envelope B is
set to the minimum calculated value. For Envelope C the minor component Test 2
limits do not apply and the value is set to O. The overall F/H for each scenario is
then set to the maximum of the three values.

2.6.2 Results

The spreadsheet is used to calculate 500 overall F/H ratios for each of the six
mixing scenarios using different heel and feed compositions each time. The
calculated F/H ratios were converted to maximum tank hesl (in inches of waste} by
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fixing the F+H at the maximum tank volume (416") used in this analysis. The
results were sorted and plotted.

Figure 2-8 shows the maximum heel of one envelope that may be mixed with
waste of another envelope and satisfy the second envelope’s constraints.
Relatively large volumes of Envelope A may remain in the heel and still be able to
consistently switch to Envelopes B or C. Only small amounts of Envelope B or C
may be left behind as heel if a switch to any other envelope is to consistently
succeed. With a minimum operating heel of ten inches of waste assumed in this
study, only 80% of these cases {B-*A, B=+C, C—A and C—B) are successful. As
the heel increases the fraction of successful cases drops sharply.

The intermediate feed staging tanks (if used) will generally contain a heel of
similar composition to that in the private contractors tanks. The volumes of these
two heels are additive. An envelope switch will effectively pickup 20 inches of
heel further reducing (to about 70%) the fraction of successful envelope switches
far the troublesome cases (B—A, B—+C, C—+A and C—B).

It must be understood that the waste compaositions used in this study explore
the full range of envelope compositions. For example, there are some instances
where Envelope B waste with a high [PO,] is mixed with Envelope A waste near
the upper [PO,] limit. Large F/H ratios result since this is like diluting “100" with
“0.999" to get a mixture that is less than “1", Actual waste is expected to have a
more restricted range and may permit larger heels on a case by case basis. What
is important is the sharp dependence of successful cases on the heel, not the
exact fraction of successful cases.

2.6.3 Conclusions

As a guideline, reduce the number of the following envelope switches when
possible: B—+A, B—+C, C—+A and C—B.

The private contractors’ feed tank should contain only minimal heels of
Envelope B or C whenever an envelope change will occur. A reasonable value for
this heel appears to be 10 inches of waste.

The intermediate feed staging tanks should contain only minimal heels of
Envelope B or C whenever an envelope change will occur, A reasonable value for
this heel appears to be 10 inches of waste.

The MA& contractor is required to deliver waste of the proper envelope, not
to insure that the resulting mixture in the private contractors feed tank remains in
the limit. None-the-less, it is prudent that the M&l's waste staging plan accounts
for the heels to avoid tainting a batch of waste.
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The basis for the presence of multiple, non-zero, minimum limits is not fully
explained by the draft RFP or by McKee (McKee, et.al. 1995). Minimum limits
should only be present if needed to define the envelopes; the envelope definitions
should not double as a nominal waste description.
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2.7 WASTE COMPATIBILITY

Prior to transfer of waste within the DST system (transfer is being used in
the general sense and is not limited to the definition of 4.2.1.3 Transfer Managed
Tank Waste), a series of decision rules must be reviewed. These rules are
documented in Fowler 1995a and 1995b and consolidate requirements from many
sources. These rules, or there successors will need to be verified prior to each
staging transfer. The discussions in the following sections are a cursory review
that attempt to identify potential problems that may interfere with'the staging of
feed.

2.7.1 Criticality Decision Rule

The rule for when the Pu inventory' in the destination tank is less than
10 Kg will be satisfied if the total Pu in the transfer is less than 15 g or the [Pu] in
the source waste is less than 0.013 g/L (there are other ways to satisfy the
criticality rule that are not being addressed here),

A review of the projected inventories for tanks 102-AP, 104-AP, 106-AP and
108-AP show the estimated Pu inventory to be near zero. A review of the
projected supernate inventories for each DST show that the maximum estimated
equivalent [Pu] to be 0.001 g Pu/l and the maximum equivalent quantity of Pu in
any single transfer {not including entrained solids) is about 4400 g Pu.

Therefore, the criticality decision rule should not interfere with or otherwise
influence staging of Phase | DST supernate unless entrained solids (which were
not projected) contain significant quantities of Pu.

2.7.2 Flammable Gas Accumulation Decision Rule

If the SpG of the source tanks is less than 1.3 or the weighted mean SpG of
the resulting blend is less than or equal to 1.41, then the transfer may proceed.
The operative rule will require that the SpG of the source tank be less or equal to
1.41 since most staging transfers will transfer the waste into a nearly empty tank.
It is not desirable to add the dilution water until the waste is actually transferred.
This is to avoid an out-of-specification feed batch if the expected volume of waste
is not transferred.

The SpG of the projected supernate was estimated using the following
relationship (Agnew 1994} and assuming that the reference density is 1.00 g/cm?:

'Pu inventory is calculated using Pu equivatents as defined in WHC 1994a.
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The estimated supernate SpG of five of the tanks exceed the 1.41 SpG limit.
Four of these (103-AN, 104-AN, 105-AN and 101-AW) belong to the feed
enveiopes. Table 2-9 shows the estimated SpGs - tanks not belonging to any of
the three feed envelopes have been shaded. The maximum SpG of the staged
feed batches is 1.31 {(Appendix E), which is acceptable. This rule permits a
detailed technical evaluation for waste exceeding the SpG limit. It is prudent to
perform this evaluation early enough to avoid impacts with feed staging activities.
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Table 2-9 - Estimated Supernate SpG

Tanks abeove limit Tanks below limit

Tank Estimated SpG Tank Estimated SpG
103-AN 1.50 101-AN 1.31

104-AN 1.46 | 102-AN 1.37

105-AN 1.46 106-AN 1.37

101-AW 1.51 107-AN 1.33
e e Torae

R Ao connpanonnt
4k 3 5 2 i
% % R 5 i

102-SY
101-8Y (total) 1.36
——— TR S

2.7.3 Energetics

The waste must have no separable organic and the source and destination
tanks must have endotherm in excess of exotherms. A separable organic phase
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has not been observed in any of the DSTs. The energetics of the system are
dependent on the organic speciation. A prediction of DSC and TGA behavior from
the projected inventories is not recommended. Barring the unexpected presence
of a separabie organic phase, this rule should not present any problems with
staging of DST supernate.

2.7.4 Corrosion Decision Rule

The decision rule provides three sets of relationships between [NO,], [NO;’]
and [OH] that must be satisfied (the [OH] is relaxed when the temperature is less
than 167°F). The set in use depends upon the [NO;]. All of the projected
supernate compositions satisfy the decision rule with the expectation of 102-AY.
The [NO,] for 102-AY was projected as 0.01 M which is slightly lower than the
operative limit of 0.011 M - this is within the noise level of the projections. The
predicted staged waste compositions in Appendix C also satisfy the corrosion
specifications (solid/liquid equilibria has not been considered). If significant
guantities of solids precipitate during staging, chemical additions may required to
prevent the precipitation or maintain waste within the corrosion specifications.

This rule should not interfere with feed staging plans, but may influence
chemical additions.

2.7.5 Watch List Tanks Decision Rule

This rule restricts the transfer of waste into a watch list tank without DOE
approval. Staging of DST supernate does not require transfer of waste jnto
current watch list tanks.

Currently, six DSTs are on the watch list. They are 103-AN, 104-AN,
105-AN, 101-AW, 101-58Y and 103-SY. The supernate from all but 101-SY is
used for Envelope A feed.

Currently, eight DSTs are associated with a flammable gas unreviewed safety
guestion {USQ). These tanks are 101-SY, 103-SY, 101-AW, 104-AW,
103-AN, 104-AN, 105-AN and 101-AY. For all practical purposes, these tanks are
treated as if they were on the watch list, Supernate from tanks 101-AW, 104-
AW, 103-AN, 104-AN and 105-AN is used for Envelope A feed.

It may be prudent to determine if the watch list designation travels with

waste staged from watch list tanks, thus classifying the intermediate staging tanks
and the private contractors’ feed tanks as watch list tanks.
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Additionally, the status of the USQ should be reviewed to understand {and
plan to avoid) potential impacts on feed staging activities.

2.7.6 TRU Segregation Rules

This rule requires that waste with a [TRU] 2100 nCi/g be transferred to a
TRU storage tank. Otherwise the waste must be transferred to a non-TRU tank
unless an analysis demonstrates that TRU segregation will not be jeopardized.

The [TRU] for the projected supernate was estimated by:
E Inven tory,

[TRU] = {10® nCiICh
VP{1000 cm 3/h

Where,
inventory = Projected supernate inventory, Ci.

subscript i =2*"Np, %Py, 23%py 2Py, 2 Py 2 Am
[TRU]1 = nCilg

The estimated {TRU] exceeded the rule limit for five tanks (102-AN, 107-AN,
103-AW, 101-AY and 102-AZ), the rest were within the limit. Table 2-10 shows
the estimated [TRU] - tanks not belonging to any of the three feed envelopes have
been shaded.

Staging of supernate from 102-AN and 107-AN (Envelope C) will require an
analysis that determines that TRU segregation will not be jeopardized.
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Table 2-10 - Estimated Supernate TRU Concentration

Tanks above limit Tanks below limit

102-AN 100+ 101-AN 0.1

107-AN 300 103-AN 3.
9
9

All concentrations are in units of nCi/g.

2.7.7 Heat Generation Rate Rule
This rule requires that the heat generation rate in AP-Farm and AW-Farm

{(AW-Farm is an alternate location for intermediate staging tanks) must be less than
70,000 BTU/hr.
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The heat generation rates for all projected supernate inventories were less
than 70,000 BTU/hr with the exception of 101-AZ at 90,000 BTU/hr. This waste
fits into Envelope B as is (no dilution or concentration required}. Although the heat
generation limit will be satisfied if the 101-AZ supernate is split between both
intermediate staging tanks, this complicates the staging of Envelope B waste and
may cause the following outage to exceed 60 days {the short campaign length can
not be compensated for by prestaging Envelope C in the other intermediate staging
tank). This limit should be examined and, if possible, raised. Otherwise, the
staging plan will be revised to comply with the existing limit.

2.7.8 Complexant Waste Segregation Rule

_ This rule requires transfer of complexant waste to a complexant waste
receiver tank. This rule is problematic and will require that an exception be made
to enable the staging of Envelope C feed since waste meeting Envelope C limits is
classified as complexant waste.

2.7.9 Waste Pumpability Rule

The rule requires that Ng, for the transfer line be greater than or equal to
20,000 and the volume percent solids less than or equal to 30. This rule has not
yet been evaluated for the feed staging transfers and is part of the scope
necessary to confirm the LLW Feed Staging Plan.

2.7.10 Tank Waste Type

The rule provides a compatibility matrix for mixing of wastes of different
types. The matrix must be followed to the extent practicable. In order to
successfully stage DST supernate, this rule must permit mixing a heel of
“incompatible” waste with the feed being staged. A heel of Envelope C waste
(CC} can not be mixed with Envelope A waste (most often DSSF/DSS). A heel of
Envelope B waste (mostly NCAW) can not be mixed with CC or DSSF/DSS. A heel
of CP
(CP is currently in 102-AP) can not be mixed with DSSF/DSS or CC.

Generally, this rule prevents switching waste Envelopes unless “to the extent
practicable” permits mixing of an “incompatible” heel. The interpretation and

intent of this ruie should be documented well in advance of feed staging activities.
If technically justified, an exception should be provided.

2.7.11 High Phosphate Waste
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This rule prevents mixing waste with [PO4°1>0.1 M with waste containing a
[Na*]>8 M. The projected supernate composition of the waste in 102-AP
contains a [PO47] of 0.122 M. The initial batch of waste staged in 102-AP was
selected to have a [Na*]<8 M and thus avoid challenging this rule. This may not
always be possible.

The interpretation and intent of this rule should be documented well in
advance of feed staging activities. If technically justified, an exception should be
provided.

2.8 ENVELOPE ORDER

The envelope order provided by Assumption ? appears to be workable
provided the following is met:

® The potential waste compatibility issues identified in Section 2.7 are
resolved.

® The intermediate staging tanks and the private contractors’ feed staging
tanks are emptied to near the assumed 10-inch minimum operating heel as
recommended in Section 2.6.

L As a guideline, the number of times that waste envelopes are switched
should be kept as small as practicable.

2.9 OPERATIONAL WASTE VOLUME PROJECTION

Section 2.3 explained how the most recent operational waste volume
projection (OWVP)} was used with sample and historical transfer data for projecting
the volumes and compositions of the DSTs to the start of staging activities
(Koreski and Strode 1995). The results from this OWVP case {and two other
cases examined in the same report) showed that DST space was tight from
FY 1998 to FY 2002, a period critical for staging DST supernate.

The assumptions used by alternative acquisition strategy {privatization) case
examined by this OWVP were similar to those used in this preliminary LLW feed
staging plan. The primary exceptions, due to changes in the privatization plans,
are as follows:

® Phase | processing ran from FY 2002 to FY 2009 rather than the current
dates of June 1, 2002 to June 1, 2011.
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Direct Staging was used rather than the now recommended /ndirect Staging -
ASAP.

The SST retrieval schedule/sequence introduced insoluble solids earlier and
faster than desired. This schedule/sequence was based on retrieval
sequence and blending work that was in progress at the time the QWVP
assumptions were prepared. The completed report concluded that the
preliminary SST retrieval sequence (which was similar to the sequence used
by the OWVP} will require modification to reduce the amount of insoluble
solids retrieved before HLW Vitrification begins (Certa 1995d)

To better understand the tank space issues during Phase |, a special OWVP

was performed (Strode 1996). Assumptions not related to SST retrieval sequence
or Privatization are the same as in Koreski and Strode 1995.

DST supernate staging used the Indirect - ASAP staging strategy with 102-
AP and 104-AP designated as the intermediate staging tanks.

The straw man staging sequence and dilution ratios from the feasibility study
(Certa et al. 1995b) were used; the timing was accelerated to correspond to
the assumed work off rate of (POE)C,. An exception was that all supernate
from 106-AN and 107-AN was pretreated at once to free up useable tank
space. The preliminary staging plan does process all of 106-AN in
consecutive batches, however 107-AN was forces to be split over several
years.

Beyond the feed provided by the straw man staging sequence, waste was
diluted to a nominal 5 M Na in the intermediate staging tanks and then
worked off at a nominal 3 Mgal/year.

No SST waste (other than 106-C) was retrieved. The purpose of this was to
estimate the space available for SST waste retrieval as a function of time.
This information will help with the modification of the Preliminary Retrieval
Sequence (which will then be called the Initial Retrieval Sequence).

The results of the special OWVP (Strode 1996) suggest that DST supernate

can be successfully staged during Phase | within existing DST tank space using
the /ndirect Staging - ASAP strategy, provided that SST retrieval be tailored to fit
in the remaining tank space (Figure 2-9). The intermediate staging tanks (102-AP
and 104-AP} are available in FY 2000 after waste is transferred to other DSTs.
The private contractors’ feed tanks become available for staging activities in FY
2001.

The next routine OWVP (Revision 22) will use the Preliminary SST Feed

Staging Plan as one source of assumptions as will the TWRS Simulation Model,
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which is being updated to support the selection of the Initial SST Retrieval
Sequence.
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Figure 2-9 - Operational Waste Volume Projection Case L9512A
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2.10 DST PROCESSING SEQUENCE

The following criteria were used to establish the order that DST supernate
is provided to the private contractors; the first group of criteria were considered
non-tradable, the second group was considered tradeable:

Non-tradable

° The waste must belong to the proper envelope.

The minimum order quantities of Na must be satisfied.

° Free up an AN-Farm DST early for use as a receiver tank by the Initial SST
Retrieval Project.

Tradeable

The required (scheduled) amounts of Na in each batch must be provided.
Avoid “tank-hopping”. Finish emptying a DST promptly.

Avoid staging tanks with low quality projections early.

Process dilute waste as soon as possible.

Dilute with dilute waste when convenient, rather than dilution water.
Avoid switching Envelopes.

Tabile 2-11 shows one plausible sequence based on the above criteria. The
target V/V, was obtained from Figures 2-4, 2-5 and 2-6. The minimum V/V_ was
increased by about 0.5 units to provide a margin for error. If the resulting diluted
volume required slightly more than 2.0 tanks (4.33 ML per tank, adjusted for heel
and reduced upper liquid-level limit), the margin was reduced. Otherwise, an
additional batch would be made with the excess.

The batch numbers in the two Private Contractor columns show which DST
provides feed for each contractor. The first batch is numbered 1, the second 2
and so on. If a number appears in both contractors’ columns, the waste from that
tank provides feed to each contractor. If two numbers appear for a given
contractor, the supernate is split into additional batches. Tanks 102-SY and
104-AW were not scheduled since they contain insufficient Na (less than 90 MT)
and their projected inventories will most likely change before they can be
processed.
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2.11 RETRIEVAL REQUIREMENTS

Retrieval of supernate from the A-Farm compilex DSTs required the capability
to provide a coarse solid-liquid separation. This will probably be accomplished
using decant/transfer pumps with a flex and float mechanism. This approach has
been used with success in past operations. Candidate decant-transfer systems
include those designed for Projects W-151, W-211, and W-320.

Individual DSTs will need to be evaluated on a case-by-case basis to identify
the required upgrades {equipment installation) for each tank. This work is outside
the scope of the Preliminary LLW Feed Staging Plan and wili be documented as
part of the Confirmed LLW Feed Staging Plan.

2.12 TRANSFER REQUIREMENTS

The existing waste transfer system for the A-Farm Complex (200 East DSTs)
consists of underground transfer lines, valve pits, diversion boxes, sluice pit, and
pump pits. Portions of the waste transfer systems date back to the early
operating years for Hanford. There are also newer systems that have been
installed in the AN, AW, AP, AY, and AZ tank farms when they were constructed.

The current system is made up of nominal 2-in. and 3-in. transfer lines.
The 2-in. lines are referred to as Slurry Lines {SL), and 3-in. lines are referred to as
Supernate Lines (SN). It is assumed that the supernate transfers to the private
contractors’ feed tanks will be made through the SN lines since this will allow for
a higher transfer rates (gpm) than using SL lines. It is feasible to transfer
supernate through the SL lines if needed to avoid conflicts with HLW feed staging
transfers.

An issue that requires further evaluation is transfers from the AN tank farm.
Existing transfer lines from AN to the AX-A & B valve pits are 2-in, which may
limit the transfer rate. This issue is being investigated by Project W-314 Tank
Farm Upgrades.

The A-Complex transfer system will need to be evaluated to recommend
system upgrades (if any) to support staging of DST supernate and other
concurrent activities. This work is outside the scope of the Preliminary LLW Feed
Staging Plan and will be documented as part of the Confirmed LLW Feed Staging
Plan.

The feasibility study (Certa et al.1995b) documented potential transfer routes

from each of the DSTs into the intermediate staging tanks and the private
contractors feed tanks.
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2.12 TANK ALLOCATION TO M&I STAGING FUNCTIONS

The use of intermediate staging tanks was recommended in Section 2.2. Itis
desirable for the intermediate staging tanks to be located near the private
contractors’ feed tanks. By minimizing distance of the final staging transfers, the
potential for conflicts with other ongoing tank farm activities such as 242-A
Evaporator operation and SST retrieval is reduced. The intermediate staging tanks
will require mixing capability, decant capability and the capability to add dilution
water. The dilution water may require chemical adjustments depending upon the
resolution of the issue in Assumption A1.8.6 (Appendix A} “Waste Mass-Balance
Calculations”.

Tanks 102-AP and 104-AP meet the above criteria. Tank 102-AP was
modified for the Grout Program and currently has an agitation system (inoperative
mixer pump) and a new transfer pump pit. It is recommended that the AP-104
tank receive similar modifications. The Grout Program began the modifications but
the effort was stopped prior to completion, because of the cancellation of the
Grout Program.

The allocation of a tank{s} to receive the “Entrained Solids” and
“Strontium/TRU” streams from the private contractors requires a better estimate
composition and volume of the streams is prepared. Approximately 76 ML of feed
are provided to the private contractors. Using the assumptions in A1.7.11
{Appendix A), the volume of the returned streams is about 6 ML (1.5 DSTs).

The final allocation of the intermediate staging tanks and private contractors’
return tank(s) is outside the scope of the Preliminary LLW Feed Staging Document.
This allocation will be documented as part of the Confirmed LLW Feed Staging
Document,
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3. RESULTS

3.1 OPERATING SCENARIO

The results of the feed staging study in Appendix B were used to establish a
preliminary planning basis for preparing the schedule that describes the operating
scenario. This operating scenario provides a starting point for further assessment
of DST allocation and space availability and the demands placed upon the transfer
system. The durations for activities in the schedule were taken from the Base
Case simulation results - values near the medians were used. The Recommended
Case results can not be used until supporting changes in the draft RFP are made.
The planning basis is as follows:

® Primary transfers take a total of 20 days per transfer.

L Secondary transfers take a total of 20 days per transfer.

° Dilution water transfers take a total of 4 days per transfer,

L4 Final staging transfers take a total of 10 days per transfer.

e Only one staging transfer (including dilution water} is permitted at a time.

L Mixing, sampling, settling, analysis, and evaluation take a total of 70 days
per intermediate staging tank.

® Waste is processed by the private contractors at {POEJC, = 1.875 MT Na
per day.

The staging transfers that are needed to implement the DST supernate
processing sequence in Table 2-10 are shown in Figure 3-1. Summary results are
shown in the Executive Summary.

Tanks 102-AP and 104-AP become availabie for staging transfers in
FY 2000:; Tanks 106-AP and 108-AP become available at the start of FY 2001
(Strode 1996). The later date is used as the start of feed staging activities.

Waste interfering with the staging of feed was relocated. Waste from
102-AP was transferred to 103-AP; and waste from 106-AP was transferred to
107-AP; waste from 108-AP was transferred to 102-AW for evaporator feed
staging. Evaporator plans should attempt to have these tanks already empty at
the start of feed staging activities.
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Tank 104-AP already contains the first feed batch (Envelope A) for one
contractor. The other contractors’ first feed batch {Envelope A) becomes available
when waste is transferred from 101-AN to 102-AP. Waste from 101-AN is
permitted to be transferred on top of the high phosphate heel left behind in
102-AP. Waste in both tanks is mixed, sampled, evaluated, and then transferred
to 106-AP and 108-AP. No dilution is required.

The second feed batch (Envelope B) for both contractors is staged in
102-AP. Although this exceeds the heat generation rate limit as discussed in
Section 2.7.7, prestaging of the second and third feed batches is desired to
compensate for their short campaign lengths. It is anticipated that the heat
generation rate limit will have been successfully raised to accommaodate this
transfer. If not, the Preliminary LLW Feed Staging Plan will be changed (as part of
the Confirmed LLW Feed Staging Plan work scope) to reflect this requirement.
Waste is mixed, sampled, and evaluated, then is transferred to 106-AP and
108-AP immediately after the first batch of feed is processed.

The third feed batch {(Envelope C, 107-AN) for both contractors is staged in
104-AP. Waste is diluted, mixed, sampled, and evaluated, then is transferred to
106-AP and 108-AP immediately after the second batch of feed is processed.
Since 107-AN is not emptied, its space is considered segregated for storage of CC
waste only.

Scheduling the second and third feed batches was complicated by the short
campaign lengths that resulted from the quantity and time constraints. If the size
of these batches was increased to a nominal 400 MT, feed staging would be
simpler and tank space could be made available faster. Envelope limit changes are
also required so that additional supernate fits Envelope B. The RFP will require
changes to permit full batches of Envelope B and C for the second and third
batches (and corresponding reduction in Envelope A during the proof-of-concept
period}.

Another disadvantage to prestaging Envelopes B and C as was done above is
that the intermediate feed staging tanks each contain feed for both contractors. If
one contractor falls behind schedule, prestaged feed for that contractor may
interfere with the staging activities for the other contractor. This would require
transfer of this feed into another DST for temporary storage. This tradeoff can be
eliminated by permitting longer campaign lengths for the second and third feed
batches or accepting the risk of exceeding the 60 day feed delivery window.

Additional batches of feed from Envelope A are stagged in 102-AP and 104-
AP each time these tanks are emptied. Dilute supernate is used in lieu of dilution
water when possible (the fourth feed batch for both contractors). Supernate from
106-AN would require 2.6 tanks for storage after dilution and had to be split into
three batches resulting in less than optimai batch sizes.
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Envelope C supernate was staged after all available Envelope A supernate
was processed. First, the remaining supernate in tank 107-AN was used as feed.
Then, supernate from 102-AN was staged.
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3.2 ASSESSMENT OF STAGED SUPERNATE

The estimated composition and SpG of the supernate as staged in the private
contractors’ feed tanks are shown in Appendix E. These compositions were
compared with the three feed envelopes and were shown to satisfy the
appropriate limits (Figures 3-2, 3-3 and 3-4}. The compositions satisfy the
corrosion rule and the SpGs satisfy the flammability rule.

Feed batch 9 for Contractor 2 satisfies both Envelope A and C limits
depending upon the amount of dilution water added. This is only of significance if
the envelopes were intended to be mutually exclusive and invariant with respect to
dilution and concentration.
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a) Contractor 1 Feed Batches Fitting Envelope A

Contfractor 1 Feed Batches

29

Vo = Final Supemate Volume/Original Volume
b) Contractor 2 Feed Batches Fitting Envelope A
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a) Contractor 1 Feed Batches Fitting Envelope B

Contractor 1 Feed Batches

0.5 1 1.5 i 25

V/Vo = Final Supemate Volume/Original Volume

b) Contractor 2 Feed Batches Fitting Envelope B

Contractor 2 Feed Batches

1 1.5 2 25

VMo = Final Supemate Volume/Original Volume

Figure 3-3 - Envelope B Staged Feed Assessment
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a) Contractor 1 Feed Batches Fitting Envelope C

Contractor 1 Feed Batches
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VMo = Final Supemate Volume/Criginal Volume

b} Contractor 2 Feed Batches Fitting Within Envelope C
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Figure 3-4 - Envelope—C Staged Feed Assessment
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4. CONCLUSIONS

4.1 CONCLUSIONS

The /ndirect Staging - ASAP strategy is recommended over /ndirect Staging -
When Notified and Direct Staging.

The perfermance of the /ndirect Staging - ASAP staging strategy can be
significantly improved if the minimum campaign length is kept larger than 90 days
and the maximum setup time for the final staging transfer is kept below 50 days.

The special OWVP performed for this study suggests that there is sufficient
tank space to implement the /ndirect - ASAP feed staging strategy.

The heels that remain in the intermediate staging tanks and in the private
contractors’ staging tanks should each be kept to a minimum. As a guideline, the
maximum heel should be about 0.1 ML {10 inches of waste). In practice, a
slightly larger value may be used since 10 inches also corresponds to the assumed
heel left behind by a transfer/decant pump.

4.2 RECOMMENDATIONS

The draft RFP should be modified to provide more flexibility in sizing feed
batches during the proof-of-concept demonstration (June 1, 2002 to
June 1, 2007) as follows:

The size of the first batch of supernate {Envelope A} should be reduced from
600 MT Na (-5%, +15%) to about 500 MT Na. The addition of dilution
water to bring the retrieved supernate into specification increases its volume.
This makes it difficult to fit supernate containing 600 MT of Na into a single
batch. Consider permitting the first batch to contain “greater than or equal
to 500 MT Na” to allow additional flexibility in staging.

The draft RFP specifies that the size of the second and third batches of
supernate (Envelope B and C) is greater than or equal to 100 MT Na for each
envelope and private contractor. However, 2800 MT of Na (2600 MT Na
from Envelope A) must be provided to each private contractor during the
five-year proof-of-concept demonstration. At a 60% TOE, this would take
just over 5 years to stage and process. Additional supernate from Envelopes
B and C can not be processed without reducing the minimum order quantity
of Envelope A. Because of the complicated trade-offs, it is inappropriate to
provide specific recommendations on this issue. Some areas to consider are
{1) delaying the end date for the proof-of-concept, {2) reducing the minimum
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order quantity for Envelope A and (3) increasing the size of the second and
third feed batches.

Many of the envelope limits (most of the lower Test 1 limits and physical
property limits) appear to be an attempt to provide a nominal waste
description rather than an essential part of the envelope. Consider removing
these limits whenever possible. If necessary, provide nominal feed
compositions separately from the envelope limits.

The SpG of the staged supernate ranges from 1.17 to 1.31. These are
considerably less than the specified 1.3 to 1.6 SpG in the three feed
envelopes. Consider adjusting or eliminating these limits.

Consider increasing the upper Na limit so that feed requires minimal dilution
by the M&I. The private contractors can dilute the feed if necessary as part
of their processes.

In this system, Na appears to be the key component. It is convenient to
express the concentration of other components as ratios to the Na
concentration. Concentrations are then invariant with respect to water
addition/removal. This is also the preferred method when dealing with glass.

Consider the specific hypothetical limit changes discussed in Section 2.5.2.
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4.3 ISSUES AND ACTIONS

The following are issues and actions that need to be resolved or otherwise
dispositioned before issuing the Confirmed LLW Feed Staging Plan:

A decision needs to be made to accept the recommended staging strategy
(Indirect Staging - ASAP).

The waste compatibility issues raised in Section 2.7 need to be investigated
in more depth and if valid, resolved. Guidance needs to be provided for
incorporation into the Confirmed LLW Feed Staging Plan.

Two DSTs need to be allocated for use as intermediate staging tanks.

Process flowsheets need to be prepared based on the staged feed
compositions to provide realistic estimates of the composition and quantity of
the 'Entrained Solids’ and ‘Strontium and TRU’ streams that will be returned
to the DST system from the private contractors. This information is needed
to allocate one or more DSTs and to support planning of DST use.

The upgrades to the intermediate feed staging tanks that are required to
support feed staging (decant pumps, mixing capability, sample capability)
need to be identified.

The transfer system upgrades (jumper/valve configurations) need to be
identified. These upgrades are required to support feed staging by
minimizing the setup time for the final staging transfer and the potential for
conflicting transfers.

A DQO addressing the sampling needs in the intermediate feed staging tanks
during Phase | needs to be prepared, reviewed, and approved.
Approximately 20% of the data needed to classify waste according to
envelopes was missing or reported as “less than” and assumed to be zero.

Total Operating Efficiency (TOE) should be controlled and allocated by the
system engineering process. It is critical that a consistent basis be used for
separating the system attribute (FAE} from the private contractors facility
attribute (POE)C,.

There is not enough feed meeting the envelope specifications to supply the
the maximum order quantities in the draft RFP. Consider adjusting these
quantities or changing the envelope limits to increase the available feed.
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4.3 STUDY CAVEATS

This study is based on projected DST supernate inventories. Changes to
these inventories can significantly affect classification of tanks according to
envelope and, thus, the availability of feed during Phase |. Approximately 20% of
the data needed to classify waste according to envelopes was missing or reported
as “less than” and assumed to be zero. The sensitivity of the classification to
waste composition will be explored as part of the Confirmed LLW Feed Staging
Plan.

Many significant assumptions were provided informally by the CST or by
making enabling assumptions, where required. These are highlighted in Secion 2.1
and documented in Appendix A.

The proposed staging schedule conflicts to some degree with some of the
waste compatibility rules (see Section 2.7). The rules that may present problems
are: 1) Flammible Gas Accumulation Decision Rule, 2) TRU Segregation Decision
Rule, 3) Heat Generation Rate Decision Rule, 4) Complexed Waste Segregation
Decision Rule and b} the Tank Waste Type Decision Rule.

The next revision (Revision 22) of the OWVP will need to verify that there is
sufficient tank space for staging feed to the private contractors along with all
other demands being placed on the DST storage system.

The numerical results of the Monte Carlo simulation used for the feed staging
study should not be applied out-of-context. The results show the relative
performance of the candidate strategies, identify important parameters and the
ranges for which staging activities can be consistently successful. However, the
use of these numerical values of the measures in an absolute sense requires
distributions that more accurately capture real-world behavior than the simple
distributions used in the analysis.
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APPENDIX A - ASSUMPTIONS
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A1. ASSUMPTIONS

This appendix provides the various assumptions used throughout the
analysis. Other lower-level technical assumptions made during the study are not
included here. Frequently, there was inconsistent or incomplete information, since
the draft RFP is undergoing revision. In this situation, verbal or written direction
from the CST was given more importance then the content of draft RFP and the
draft RFP was given more importance than the current snapshot of the TWRS
Functions and Requirements Document (FRD). Enabling assumptions were made if
information was still inconsistent or lacking.

A1.1 FUNCTIONS AND INTERFACES

The TWRS Functions and Reguirements Document (WHC 1995a} was
reviewed for functions supporting staging of DST supernate during Phase . A
“filtered” version of the FRD was obtained that showed only elements related to
these functions. The filtered version was reviewed for inputs and outputs that
directly support feed staging of DST supernate; inputs and outputs not directly
related to staging of DST supernate have been excluded. The TWRS Requirements
Management System Browser was used to provide the latest FRD information
{(Frank 1296). The FRD is currently being revised to incorporate the requirements,
functions and interfaces to support Phase | Privatization. ldentification and
resolution of the internal and external inconsistencies due to this in-progress
revision are outside the scope of this study.

Figure A1-1 shows the main material movement functions and interfaces
supporting staging of DST supernate during Phase |. The figure shows which
functions support the various aspects of feed staging. Figure A1-2 shows the
interfaces controlling the allocation of DSTs to various processing functions.
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Figure A1-1 - Functional Flow Diagram for DST Supernate Staging (Part 1)

A-2



WHC-SD-WM-RPT-210, Rev. O

3271
Stere Managed :
_ {Tank Waste >

Bxcess DSTs From

D5Ts for In-Process o 2ic K DR Store In-Process

Storage of Waste (o4 0 . Waste

Process Waste

‘ I DSTs for Bxcess DSTs from
? | Pretreatment of g5 Fretreat
T Sludge/Solids

I | Sludges / Solids _ |pratreat 1 9

Sludges /

Soiids

Feed Tanks |4.2.3.3 Excess Feed Tanks
.. _wlPretreat e
Supernatant

Figure A1-2 - Functional Flow Diagram for Feed Staging (Part 2)



WHC-SD-WM-RPT-210, Rev. O

A1.2 CONSTRAINTS FROM FRD

Applicable constraints will be identified as part of the Interface Control
Document for delivery of supernate to the private contractors (to be issued).
The FRD is currentiy being updated to reflect the privatization constraints and
requirements.
A1.3 REQUIREMENTS FROM FRD

Applicable requirements will be identified as part of the Interface Control
Document for delivery of supernate to the private contractors (to be issued).
The FRD is currently being updated to reflect the privatization constraints and
requirements. Several requirements that directly affect feed staging have been
included.
A1.3.1 DST Volumes - Maximum Liquid Levels

Assumption: The maximum level of waste in AP-Farm DSTs is 419 inches.

Source: OSD-T-151-00007, Rev H-5.

Discussion: Calculations will use 416 inches (See Assumption A1.8.3).

A1.3.2 DST Volumes - Minimum Tank Heel

Assumption: A minimum heel of 6 inches is required when the ventilation
system is running.

Source: OSD-T-151-00007, Rev H-b.

A1.3.3 Phase | - Feedstock to LLW Immobilization

Assumption: “The feedstock to the Phase | LLW Immobilization process shall
have undergone a gravity settling of solids with decantation of the supernatant to
the LLW immobilization feed tanks.” Traces to 4.2.3.2 Pretreat Sludges/Solids.

Source: (Frank 1996).
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A1.3.4 Phase | - Storage Capacity

Assumption: “A storage capacity of 7.5 E+ 06 liters (equivalent to two
existing DSTs) shall be provided during Phase | processing for receipt and interim
storage of retrieved tank waste.” Traces to 4.2.3.1 Store In-Process Waste.

Source: (Frank 1996}.

A1.3.5 Transfer of Feed Tanks

Assumption: “The operation control of the feed staging tanks {full tanks} will
be transferred from the M&O to the privatization contractors.” Traces to
4.2.3.3 Pretreat Supernate.

Source: (Frank 1996).

A1.3.6 Waste Compatibility

Assumption: Waste compatibility requirements, documented in “Data Quality
Objectives for Tank Farms Waste Compatibility Program” and “Tank Farm Wast
Transfer Compatibility Program”, will be used to determine if transfers of waste
within the DST system are permissible.

Source: (Fowler 1995a, Fowier 1295b).

Discussion: These two documents consolidate requirements from various
sources into a set of decision rules. The rules consider criticality, flammable gas
accumutation, energetics, corrosion, watch-list tanks, chemical compatibility, tank
waste type, TRU waste segregation, heat generation rate, complexant waste
segregation, waste pumpability and high phosphate waste.

This assumption is being used in lieu of citing all the source documents and
requirements from the FRD.
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A1.4 REQUIREMENTS FROM RFP

A1.4.1 Target Feed - Compaosition

Assumption: Waste supplied to the private contractors during the LAW
proof-of-concept demonstration and extension will meet the limits established by
feed envelopes A-C per the draft RFP. See issues below for exceptions.

Source: (DOE-RL 19953}, Section C.8, Specification 7.

Discussion: The Contract Support Team (CST) has prepared four {(only three
will be incorporated into the draft RFP) draft feed envelope descriptions. One
envelope corresponds to the production challenge; the other three envelopes
correspond to the technical challenges of producing glass limited in compounds
other than sodium, of processing waste with complexed radionuclides and of
demonstrating solids/liquid separation on strontium and TRU bearing suspended
solids. The envelopes are currently designated as A-D, respectively
{McKee et al. 1995). The unused LAW Envelope D is not the same as Envelope D
(HLW) in the draft RFP.

Issue: The concentration of PO, at 7 M [Na] that corresponds to the
solubility of P,0g in @ 20 wt% Na,0 silicate glass was incorrectly stated as 4.6 g/I.
The correct vatue is 44 g/l. See Assumption A1.5.1.

Source: Verbal communication, K.D. Wiemers, January 5, 1996.

/ssue: The physical property limits were ignored during the feasibility study
{Certa et.al. 1995b). Cursory examination suggest that these limits {with the

possible exception of solids} are not consistent with the chemical analyte ranges.
See Assumption A.1.8.1.

A1.4.2 Schedule - LAW Proof of Concept Demonstration
Assumption: Each private contractor will process the minimum quantities of
waste (see Section A1.4.3) through their LAW facility as a proof-of-concept

demaonstration from June 1, 2002 through June 1, 2007.

Source: (WHC 199ba), Section F, CLIN O03A, 003B and 003C.
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A1.4.3 Feed Quantities - DST Supernate Order Quantities

Assumption: The minimum and maximum order guantities of DST supernate
provided to each private contractor are {in MT of sodium):

Envelope Minimum Maximum
{per contractor) (per contractor)
A 2600 6500
100 1000
C 100 3700

Source: (WHC 19953}, Section H.b.a, H.5.b and H.b.c.

A1.4.4 Feed Quantities - Minimum DST Supernate Batch Size
Assumption: The minimum DST Supernate feed batch size is 90 MT Na.

Source: {(WHC 1995a), Section H.5.8, H.b.b and H.b.c.

A1.4.5 Interfaces - Feed Staging Tank Allocation

Assumption: Tanks 241-AP-106 and 241-AP-108 will be turned over to the
control of the private contractors, one to each private contractor.

Source: (WHC 1995a), Section C.7, Interface Summary 7.

A1.4.6 Interfaces - "Entrained Solids”

Assumption: The private contractors will return an “Entrained Solids” stream
to the M&lJ contractors for storage in the DST system.

Source: (WHC 1995a), Section C.6, Specification 3.
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A1.4.7 Interfaces - “Strontium and TRU”

Assumption: The private contractars will return a “Strontium and TRU”
stream to the M&l contractors for storage in the DST system.

Source: (WHC 1995a)}, Section C.6, Specification 6.

A1.5 CST REQUIRENMENTS

A1.5.1 Target Feed - Composition PO, Exception

Assumption: The concentration of PO, at 7 M [Na]} that corresponds to the
solubility of P,05 in a 20 wt% Na,0O silicate glass is 44 g/I.

Source: Verbal communication, K.D. Wiemers, January 5, 1996.

A1.5.2 Target Feed - Composition

Assumption: The concentration limits specified in the feed envelopes for the
proof-of-concept demonstration are bulk concentrations (average composition of
the waste including any solids).

Source: {(Wiemers 1995a)

Discussion: The staging strategy will be flexible enough to deal with
entrained solid. However, it is uniikely that solids can be dealt with rigorously at
this time.

A1.5.3 Target Feed - Intra/Inter Contractor Batch Homogeneity

Assumption:; a} Multiple batches of waste provided to a specific private
contractor do not need to have the same composition. They just need to fall
within the proper feed envelope. b) The two private contractors do not require
waste batches of the same composition as long as each receives waste within the
proper feed envelope.

Source: Certa 1995ba.
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Discussion: Keeping the waste similar when convenient may avoid
unintentional biases and potential legal challenges.
A1.5.4 Number of LAW Treatment Facilities

Assumption: Two private LAW contractors will independently operate their
respective LAW facility.

Source: LSW 1995,

A1.5.5 Design Basis - Facility Processing Rates

Assumption: The actual facility processing rates will be estimated as
(POE)(C,) while feed is available.

Source: Verbal direction, WG Richmond.
Discussion: The phase “while feed is available” is equivalent to application
of the FAEL. For DST supernate, feed is available when it has been delivered to the

contractor’s feed tank and has been shown to meet the envelope limits.

Discussion: See Assumption A1.6.2 for the definition of POE and FAE.

A1.5.6 Feed Schedule - Protocol - Private Contrator Notice

Assumption: The M&l contractor will transfer this waste to the private
contractor’s feed tank no earlier than the stated ready date and no later than
60 days after the ready date.

Source: {Wiemers 1995b).

Discussion: The draft RFP incorrectly linked the delivery dates with the date
of notification instead of the stated ready date.
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A1.5.7 Feed Sequence

Assumption: During the proof-of-concept demonstration and extensions,
DST supernate will be provided independently to each private contractor according
to the following schedule. The M&l contractor will provide waste containing the
stated mass of Na from the stated envelope and in the stated sequence.

Sequence Type Envelope Required Mass of Na
1 Single Batch A 800 MT -5%, +15%
2 Single Batch B >= 100 MT
3 Single Batch C > =100 MT
4 Multiple Batches A Amounts required to reach

minimum order quantity.

4] Multiple Batches A, B, Amounts not to exceed
and/or C maximum order quantities

Discussion: The feed batches supplied for sequences 1-4 are for the proof-
of-concept demonstration. Feed batches supplied for sequence 5 are for the
extension.

Issue: The draft RFP does not provide an understandable, internally
consistent, schedule. The assumed schedule is consistent with parts of the draft
RFP and verbal direction provided before the avaiiability of the draft RFP.

Source: (WHC 1995a), Section H.b.e.

Source: Verbal direction, RA Gilbert, October 20, 1995,

A1.5.8 Interfaces - Feed Staging Tank Turnover

Assumption: On or before June 1, 2001, each feed staging tank will contain
the first batch of feed for each private contractor.

Source: Verbal direction, WG Richmond, December 14, 1995,

Discussion: The draft RFP incorrectly states that the first batch of hot feed
must be delivered on the date of hot startup.
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A1.5.9 Interfaces - Delivered Waste

Assumption: The composition of the actual waste delivered to the private
contractors’ feed tank is required to meet the limits established by the envelopes.

Source: Verbal direction, WG Richmond.

Discussion: For small feed batches, the mixture resulting from blending the
newly delivered waste with the heel in the private contractors’ tank may fall
outside the intended feed envelope. This may result in the private contractors'
facilities not being challenged by the intended waste. A heel mixing study
investigate this further.

A1.5.10 Interfaces - Proof of Delivered Waste Composition

Assumption: The M&I must clearly demonstrate that delivered waste meets
the envelope specifications.

Source: Verbal direction, L Kovach, October 20, 1995.

A1.5.11 Interfaces - Method-of-Proof

Assumption: Until proven otherwise, the M&I contractor will demonstrate
the delivered vwaste meets the envelopes by sampling and analysis of the waste
immediately before [or immediately after for direct staging] transfer to the private
contractors feed tanks.

Source: Part not in [brackets]: Verbal direction, L Kovach,
October 20, 1995.

Source: Part in [brackets]: Enabling Assumption, PJ Certa.

Discussion; The bulk composition of retrieved supernate may be of different
composition than estimated due to projection uncertainties or targe amounts of
entrained solids. If dilution water (dilute caustic} is required for the
retrieval/transfer of waste or to meet envelope limits, the composition may be
further altered by dissolution or precipitation of solids. A similar concern exists for
blending vvastes to provide the proper batch sizes or using dilute vwaste as an
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alternative to water for dilution. Staging activities may further mix wastes.

Allowing the M&4 to demonstrate that waste meets the envelope limits after
transfer to the private contractor’s feed tanks is to permit investigation of a
strategy in which waste is staged directly into the private contractor’s tank. In
this case, feed will not be considered available until it is demonstrated as meeting
the envelope limits.

Issue: This assumption strongly affects system behavior {expected feed
outages and amount of time available for contingencies) but does not, in-and-of-
itself change the selected alternative. See Chapter ? for more information.

A1.6 DERIVED REQUIREMENTS

A1.6.1 Target Feed - Solids Content

Assumption: Waste supplied to the private contractors will contain no more
than 0.7 weight percent solids.

Source: (Certa 1995¢)

Discussion: The draft RFP imposes a 5 volume percent limit, however the
condition under which this is to be measured is not specified (DOE-RL 199543,
Section C.6, Specification 7). A nominal 0.7 weight percent solids concentration
was used in an example flowsheet used to support a privatization cost estimate
(Garfield 1995a). This is consistent with a 5 volume percent settled solids limit
(Certa 1995c).

A1.6.2 Design Basis - LAW Capacity

Assumption: The facility design capacity will be estimated from the
following relationship:

TP
T'“”‘ = (FAE)(POE)C,

poc
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Where,

TP, .» = Throughput (MT of Na in the feed).
Corresponds to Minimum Order Quantities.

Tooe = Time allocated for proof-of-concept in days
(365 days/year, 24 hours/day).

FAE = Feed Availability Efficiency (fraction of the
time that feed is available in the private
contractors feed tanks). A value of 0.80 is
commonly used. The FAE used to estimate
the plant capacity will be based on the
lower of the vaiue coresponding to the
recommended feed staging strategy and
0.80.

POE = Plant Operating Efficiency. This is the ratio
of the facility’s average throughput (after
adjusting for reduced rate operation, startup
and shutdown transients and all plant
outages planned or otherwise, except for
lack of feed) to the design capacity.

A value of 0.75 is commonly used and will
be held constant in this study.

C, = Facility design capacity {the maximum

instantaneous processing rate). Units are MT Na in
the feed /day.

Source: Derived from Assumptions A1.4.2 and A1.4.3.

Discussion: For an FAE of 0.8 and a POE of 0.75, the C, = 2.5 MT Na/day.
This corresponds to 17 MT/day of 20 weight % Na,0 glass product.

The Total Operating Efficiency (TOE) is the product of the FAE and POE.

Using the common values for FAE and POE, the TOE is 0.60. The FAE is an
attribute of the system, while the term (POEJC, is an attribute of the plant.
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/ssue: The draft RFP does not explicitly state required plant capacities and
probably should not. However, TOE should be controlled and allocated by the
system engineering process. It is critical that a consistent basis be used for
separating the system attribute (FAE) from the private contractors facility attribute
(POE)C,. The methodology and values must be controlled. One set of values
(conservative, based on a top-down approach) may be used for establishing the
facility design basis, while a different set of values {based on a bottom-up
approach} may be used to predict system behavior.

A1.6.3 Design Basis - HLW Capacity

Assumption: The design capacity of the HLW demonstration facility will be
estimated using an approach similar to Assumption A1.6.2. The actual facility
processing rate will be estimated as in Section A1.5.5,

Source: Derived from Assumptions A1.7.5 and A1.7.7.

Discussion: For an FAE of 0.80 and POE of 0.75, the C, = 0.17 MT waste
oxide per day excluding Si and Na. The HLW facility is optional at DOE-RL’s
discretion (See Assumption A1.7.6).

Issue: See the issue in Section A1.6.2,

A1.7 ENABLING ASSUMPTIONS

A1.7.1 Tank Inventory Data - DST Compaositions

Assumption: The starting DST compositions used in this study as a basis for
projections will be based upon laboratory analysis and process knowledge.

Discussion: The specific file is named "INVEN5.xIs". This inventory
partitions the waste into a supernate fraction and solids/sludge fraction.
The inventory includes both chemicals and radionuclides. Tank contents are
estimated as of February 1994; radionuclides are then decayed to
December 31, 1999. This inventory is consistent with the inventory used in the
1995 TWRS Process Flowsheet.



WHC-SD-WM-RPT-210, Rev. 0

Issue: Tank inventory estimates are subject to periodic revisions. For
example, the TWRS Characterization Project is preparing official tank inventory
estimates for all tanks during Fiscal Year 1996.

A1.7.2 Tank Inventory Data - SST Compositions

Assumption: The SST compositions used in this study will be provided by
L. W. Shelton. These compositions are shown in Appendix B.

Discussion: This inventory partitions the waste into a soluble fraction and an
insoluble fraction. The inventory includes both chemicals and radionuclides. Tank
contents are estimated as of February 1994, radionuclides are then decayed to
December 31, 1999. The minimum water necessary to reduce the [Na]l]to 5 M or
less and the solids concentration to 10 weight percent or less has been added.
This inventory is consistent with the inventory used in the 1995 TWRS Process
Flowsheet.

A1.7.3 Tank Inventory Data - DST Projections

Assumption: Inventories will be adjusted to reflect projected DST contents
at the beginning of feed staging activities for the Phase | proof-of-concept
demonstration. Decay dates will be adjusted to planned waste delivery dates.
These compositions are shown in Appendix A.

Discussion: This projection will account for aging waste consolidation,
evaporator operations, interim stabilization, caustic addition to 102-AN and
107-AN and receipt of new waste from outside the TWRS.

The nominal beginning of feed staging for non-aging waste tanks is
December 1998, after which most of the dilute waste has been concentrated.
The nominal beginning of feed staging for aging waste tanks is circa FY 2002,
after which aging waste consolidation is complete. This dual date is acceptable
since the two sets of tanks do not overlap.

Issue: The consolodation of TRU solids from 103-AW, 105-AW and 102-SY

into 103-AW was not included in these projections. Not enough information
concerning consolodation plans and the solubility of TRU sludge was available.
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/ssue: Projections are subject to change. Generally, the more complicated
the projection, the more likely it is to change. For example, a static tank’s
projection should be as accurate as the starting inventory, while a tank filled with
evaporator bottoms from new tank waste will be more variable.

A1.7.4 Schedule - LAW Extensions

Assumption: Each private contractor will process up to the maximum
guantities of waste {(see Assumption A1.4.3) through their facility during an
extension beginning when the minimum quantities have been completed through
June 1, 2011.

Source: (WHC 1995a), Section F, CLIN 004A, 004B and 004C.

Issue: Operation of the LAW demonstration facilities during this extension is
optional, This study assumes that both facilities operate during this period.

A1.7.5 Feed Quantities - HLW Order Quantities

Assumption: The minimum order quantity of HLW provided to the HLW
vendor is 190 MT waste oxide exclusive of Si and Na.

Source: (WHC 19953), Section B.2, CLIN O0BA,.

A1.7.6 Number of HLW Treatment Facilities

Assumption: One private contractor will operate one HLW demonstration
facility.

Source: none

{ssue: The Phase | HLW proof-of-concept demonstration is optional at DOE’s
discretion (WHC 1995ba).
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A1.7.7 Schedule - HLW Proof-of-Concept Demonstration

Assumption: One private contractor will process the minimum quantities of
waste (see 0) through a HLW facility as a proof-of-concept demonstration from
June 1, 2002 through June 1, 2007,

Source: (WHC 1995a), Section F, CLIN O0bA.

Discussion: The Phase | HLW proof-of-concept demonstration is optional at
DOE’s discretion.

A1.7.8 Schedule - HLW Extension

Assumption: The HLW private contractor will process additional HLW
through its facility during an extension beginning when the minimum quantities
have been completed through June 1, 2011.

Source: {(WHC 1995a), Section F, CLIN Q05B.

Discussion: Operation of the HLW demonstration facility during this
extension is optional. Assume that this facility is built and used to process HLW
feed, if available.

A1.7.9 DST Volumes - Minimum Achievable Heel

Assumption: The minimum achievable tank volumes (heels) are assumed to
be 10 inches for standard deep-well turbine pumps, 40 inches for current floating
suctions pumps, and 10 inches for the new decant pump.

Discussion: The current floating suction pumps will lose suction with about
10-40 inches of waste remaining in the tank. The pump will lose prime below 6
feet if turned off.

Source: Verbal discussion, M.R. Elmore, D.A. Burbank, J.L. Foster.
Discussion: A new decant pump can probably pump within 10 inches of the
bottom of the tank or solids level. This is consistent with performance observed

during a vendcr test of the pump.
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Source: TW Staehr and H-2-820774, Piping Decant Pump Assembly
Elevation and Details, Sheets 1 & 2, Rev 1.

Discussion: The inlet of most deep-well turbine pumps is about 10 inches
from the bottom.

A1.7.10 Safety Issue Resolution

Assumption: Safety issues concerning DST waste will be resolved in order
to permit feed staging activities to occur as planned.

Discussion:

It is desired to dispose of waste from watchlist tanks as
soon as possible. We should not try to avoid using
waste from watchlist tanks for feed to the privatization
vendor. Tank space can made available faster, by
processing the most dilute of the concentrated wastes
first,

Source: (Barton 1996).

A1.7.11 Interfaces - “Entrained Solids” and “Strontium/TRU”

Assumption: For planning purposes, it is assumed that the “Entrained
Solids” and “Strontium and TRU” streams from both LAW private contractors are
combined and stored in a single DST. The volume of this stream is 8% of the
original feed volume {5 M Na, nominal} and of the following composition:

Solids 10 weight %
g 0.28 Ci /L
TRU 0.0011 Ci/L
Na* 0.16 M

OH .12 M
NO,* 0.02 M

NO,* 0.02 M

Source: {Certa 1995c).
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/ssue: The calculations used to estimate the volume and composition of
these streams are biased high. The volume and heat loading of this stream may
affect the number and location of DSTs allocated to receive this waste. The
volume of this stream is driven by the assumed quantity of entrained solids in the
feed delivered to the private contractar. The heat loading (*°Sr) and TRU content
are determined by the composition of each feed batch and the assumed process
flowsheet. Different waste envelopes will probably require different flowsheets.
These process flowsheet(s) are being developed as part of the “TWRS Privazaiton
Process Technical Baseline” due in September 1996 (Activity LTWO02722A,
Miiestone Control Number T32-96-018).

A1.7.12 Intermediate Staging Tanks

Assumption: Tanks 102-AP and 104-AP will be used as intermediate staging
tanks, if intermediate staging tanks are required.

Discussion: For the indirect staging stagegies to be sucessful, the final
waste transfer should be a short, straigthforward transfer with minimal setup time
and minimal potential for conflict with other transfers.

/ssue: Transfer hydraulics from AN-Farm towards AP-Farm may require that
tanks in AW-Farm be used as the intermediate staging tanks.

A1.7.13 Common use of Transfer Lines

Assumption: The prior use of a transfer line for one class of waste (HLW,

TRU or DST supernate) does not preclude its use for another class.

A1.8 SIMPLIFYING ASSUMPTIONS

A1.8.1 Physical Property Limits
Assumption: The physical property limits (Spg, pH, wt% water) provided by

the feed envelopes will be ignored in this study. Solids handling is discusses
elsewhere.
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A1.8.2 Tank Inventory Data - Decay Dates for Envelope Assessments

Assumption: For envelope assessment purposes only, the nominal decay
date for radiocnuclides will be December 31, 2007.

Discussion; The two short half-life nuclides of interest ('*’Cs and %*°Sr) have
half-lives of about 30 years. The duration combined Phase | proof-of-concept
demonstration is 9 years. The delivery dates may vary by up to 4.5 years from
the nominal decay date. The radionuclide inventory may vary = 10% during this
period, a negligible error for this analysis.

A1.8.3 DST Volumes - Maximum Liquid Level

Assumption: The maximum liquid level in AP-Farm DSTs used by this study
will be 416 inches.

Discussion: The high liquid level alarm is set at 419 inches of waste. For
planning purposes, this study will assume a three-inch margin below the Operating
Specification Document limit.

A1.8.4 Heel Composition - Staging Tank

Assumption: The heels in the private contractors’ staging tanks are assumed
to have the same composition as the last full batch of waste staged in the tank.

/ssue: This assumption may be modified if sufficient information becomes
available on sclids entrainment during retrieval and on solids composition.
A1.8.5 Heel Composition - Intermediate Staging Tank

Assumption: |f intermediate staging tanks are recommended, their heels are
assumed to have the same composition as the last full batch of waste staged in

the tank.

Discussion: This does not, however, preclude the need for solids/liquid
separation (decant) of supernate from the retrieved waste.
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Issue: This assumption may be modified if sufficient information becomes
available on solids entrainment during retrieval and on solids composition to
perform a more rigorous analysis.

A1.8.6 Waste Mass-Balance Calculations

Assumption: Simple mass balances will be used when mixing waste with
other waste or dilution water. Solid-Liquid equilibria will be ignored. Dilution will
be accomplished using raw water.

Discussion: Dilution of aluminate containing waste with water may

precipitate Gibbsite.
The crystalline Gibbsite that forms when water is added
to a solution of aluminate should not cause much of a
problem. [n the lab samples, it settles neatly out of
solution, leaving the sofution nice and clear. The
particles are easily re-suspended. They behave
more-or-less like real fine sand.

! have seen a number of cases where dilution of a
sample with water caused Al to precipitate as Gibbsite,
but never as a gel. The precipitation occurs so slowly,
apparently, that it goes to Gibbsite as fast as it
precipitates. The only AI{OH]}, gels I've seen in the
laboratory occurred when acid was added to aluminate
solution, or base was added to ANN solution, so that the
AlfOH); formed virtually instantaneously.

Source: (Herting 1996a)

Discussion: For typical samples, the volume fraction of settled gibbsite is on
the crder of 3 percent. The solubility of gibbsite is primarily a function of the
[OH 1. For the Al-Na-OH-H20 system, the minimun [OH] is about 6 M. This value

is reduced as the ionic strength of the solution increases (by adding additional
sodium salts), down to about 2 M for DSS,

Source: Phone conversation with D.L. Herting, January 6, 1996.

Issue: The quantity of gibbsite that precipitates during staging will need to
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be estimated (perhaps using chemical equilibria software such as ESP) to confirm
the validity of this assumption and to estimate the solids buildup in the
intermediate staging tanks. This may also influence dilution water requirements
{(perphaps by requiring the ability to add caustic) and the solids handling strategy.

A1.8.7 Solids Tracking

Assumption: The amount and composition of solids will not be tracked.
However, the capability to separate solids from liquids during feed staging will be
assumed.
A1.8.8 Transfer Conflicts During Analysis

Assumption: The analysis of the alternative feed staging strategies will
assume that staging for each private contractor is independent of the other.
Transfer conflicts will not be modeled.

Discussion: Transfer conflicts lumped into the time available for
contingencies.

A1.8.9 Transfer Conflicts For Planning

Assumption: Only one staging related transfer will be permited to occur at a
time for scheduling purposes.

Discussion: The staging schedule is meant to identify which tanks will be
processed and to provide the general timing of retrieval and staging activities.
The detailed schedules will be prepared and maintained by Tank Farm Operations.
This assumption provides additional scheduling flexiblity.

A1.8.10 Transfer Line Flushes

Assumption: The duration of transfer line flushes will be neglected in this
analysis.
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Discussion: The holdup of the longer transfer routes within 200 East Area is
about 4000 L {1000 gal). A flush of two line-volumes would take about
30 minutes at a 230 liter/min (60 gpm) flush rate. This is negligable compared to
the other durations.
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APPENDIX B - FEED STAGING STRATEGY
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B1. FEED STAGING STRATEGY

Three alternative feed staging strategies were analyzed . The strategies
were compared in terms of the median length of outage required for feed staging,
the median time available for contingencies {such as correcting a bad feed batch
or working around scheduling conflicts), the robustness of the strategy against
changes in assumptions, the fraction of successful cases, and an estimated feed
availability efficiency.

A mathematical model was built that relates these measures to the durations
of the underlying activities {e.qg., transfer setup time). The durations used by the
model are not point estimates. They either span a range of values or are
calculated from parameters that span a range of values. For example, the time
required to setup a transfer can vary from about 1 to 60 days depending on the
complexity of the transfer, weather conditions, competition for resources, or
interference with other activities. A Monte Carlo simulation was used to address
this aspect (stochastic nature} of feed staging.

Seven sensitivity studies were performed to test the robustness of the
decision against the assumed activities and their durations. Three parametric
studies also were performed to examine the nominal behavior of the three staging
strategies and to identify restrictions on the campaign length (batch size}. A
recommended case was developed using the results of the sensitivity and
parametric studies.

B1.1 ALTERNATIVES

Three alternative staging strategies were analyzed . They are Direct
Staging, Indirect Staging - When Notified, and Indirect Staging - ASAP. In the
Direct Staging alternative (Figure B1-1), all transfers are made directly into the
private contractors’ feed tank. Transfers can not begin until the previous batch of
supernate in the private contractor’s feed tank has been processed. In both
Indirect Staging variants {Figure B1-2), all transfers are made into an intermediate
staging tank, then transferred into the private contractors’ feed tank. In the
Indirect Staging - When Notified strategy, transfers begin when notification from
the private contractor is received, however the final transfer into the private
contractor’s feed tank can not begin until the previous batch of supernate in the
private contractor’s feed tank has been processed. In the /ndirect Staging - ASAP
strategy, transfers begin as soon as the intermediate feed staging tank is emptied,
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however the final transfer into the private contractor’s feed tank can not begin
until the previous batch of supernate in the private contractor’s feed tank has been
processed.

Figure B1-3 shows the timing of the three strategies in relation to the timing
requirements derived from the draft RFP. The private contractor must provide
between 30 and 20 days notice in advance of the ready-for-feed date. The M&l
contractor must deliver this feed within the 60-day window after the ready-for-
feed date.

The Direct Staging alternative was given a slight advantage by allowing the
first transfer to be set up in advance of the anticipated start date for the actual
transfer. In some cases, the transfer lines would need to remain unavailable for
other use until the transfer is ready to start. The other two alternatives were not
given this advantage.

The time available for contingencies was defined so that it primarily
represents the time available to correct for out-of-specification feed batches. This
time can be used to correct for other problems as well. For Direct Staging, the
contingency is the time remaining within the feed delivery window after the
approved feed is available. The duration between the setup of the primary transfer
{T1s) and the remaining activities (Tx) is excluded since {1} it is not know at this
time if the waste is in specification and (2) the transfer set-up time distribution
already includes allowance for pump failures.

The contingency for both /ndirect Staging alternatives consists of two parts.
Part 1 is the time available between the time when waste has been staged in the
intermediate staging tanks and the ready-for-feed date. Part 2 is the time
remaining within the feed delivery window after approved feed is delivered.
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VARIABLE:
Time reference & RFP derived milestone Tearly Earliest notice required of Contractor.
Ttate Latest notice reguired of Contractar.
Other RFP derived milestones. Tn Actual notice given by Contractor.
T1s Primary transfer setup time.
Calculated Event Tx Aggregate duration of events from primary transfer to
evalyate sample results.
Agtivity To Length of cutage (feed not available).
Tctng Available contingency (to cotrect oul-of-spec feed, etc}
_Dependencies (finish to start) lap Curation of inter-AP farm transfers {setup and
pumping)
Dependencies (earliest start or latest finish dates) Tw Feed Delivery Window

Figure B1-3 - Timing of Alternative Feed Staging Strategies
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B1.2 TECHNICAL ASSUMPTIONS

These technical assumptions are the ‘low-level’ assumptions used to
perform the feed staging strategy analysis. The base case assumptions provide
the best estimate of the expected feed staging behavior consistent with the
assumptions is Appendix A. These assumptions are intended to provide realistic
estimates for the various durations in the model. The seven sensitivity cases
analyze the effect of potential changes in these durations on the measures.

The major parameters {variables and constants) used in the model are
defined in Tables B1-1 and B1-2. Table B1-1 shows only the temporal {dates and
durations) parameters. Table B1-2 shows the remainder,
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Table B1-1 - List of Temporal Parameters

Time Element Variable [Notes
T E afly Nofice Tearly e contractor musT provide notice al leasl Teany days in advance of the date he
z 5 will be ready to receive feed. Held constant at 30 days.
S ow
-l
o 5 § Late Notice Tlate e contractor must provide nofice no more than Tlate days in advance of the dale
E %’ e he will be ready to receiw feed. Held constant at 90 days.
o
.% § £ [Window Tw uration ofthe Teed delivery window. The Teed delivery window begins al the "Ready
oE for Feed” date.
x £
Pnmary Transier Setup Is 'Time to setup for first waste transfer fom source Tank. Tncludes allowance for
weather and other factors.
Prifmary Transter and Flush TTx Time to perform The Tirst wasle Transter.
Secondary Transfer Setup 125 Time to selup Tor second wasle transfer from solirce Tank. Includes allowance for
weather and other factors.
Secondary Transfer and FIush TZx Time o perform The secondary wasfe fransfer.
[Dilution Transfer Tdil ime fo add dilufion water fo The wasle in either the intermediate slaging Tanks or
the feed tanks. Assumes only actual transfer time,
ixing Tmix ime o mixing The wasfe in either the infermediata staging Tanks or the vendor feed
tanks in order lo dissolve soluble solids and insure a relatively homogeneous waste
prior to sampling.
i Sampling sample ime required to setup and obtam the grab samples rom either the infermediale
T‘\:: staging or vendor feed tanks and transper those samples to the laboratory.
m
% [Analysis Tlab Trme required to analyze and repart on the samples.
£
h=
2 valuale Teval ime required Io evaluale the sample results and defermine the acceptability of the
; slaged waste.
@
E Sofids Seffling Tseflle ime required fo seftle solids prior lo decant of waste from infermediate staging
& tanks. This occurs in parallel with Analysis and Evaluation.
o
& Prior Campaign [Run) T Ime required to process the prewous balch of feed.
Inter-AP Farm Transfer Setup Taps ime fo selup To frans¥er waste fom the infermediale staging lanks 1o (he prvale

coniractors feed tanks. Includes allowance for weather and other factars.

Tnter-AP Farm Transier and Flush|Tapx ime {o perorm the Tnter-AP Farm Transier.

Infer-AF Farm Transler Owerall — [Tap The Total time hieeded To sefup and fransfer waste waThin AP Farm,

Duration

[Adwance Nofice Th [Amount of advance nofice provided by the contracior.

urmped Duration Tx This calculafed value is used for convenience. T is the sum of all fime elemenls
from T1x lo Tsample plus the longer of Tsettle and (Tlab+Teval).

Cantingency ‘lctng Time avallable 10 recaover fom oul-oFspeciicalion waste, comect other problems, of
2 perform additional work.
Fl
n
& Oufage To urafion of outage {time That feed s nof awailable in the private confraclors Teed
2 tank.
=
z Resfage Trestage |Approximate ime needed o recover from ouf-olspecificafion waste (fime required
K]
Q

to empty the tank and stage again).
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Table B1-2 - List of Other Parameters

Type Element Varlable {Notes

Constant Scenario Probabilities c Vector that partitions all the cases into four scenarios (requiring diffe
ratios of primary, secondary, and dllution transfers}. The vector give
fraction of the cases that fall Into each scenarlo.

Constant [Scenario Dafinitians ' Matrix spacitying the volume of primary, secondary, and dllution

ransfers as a fraction of Batch Volume for sach scenario.

Random |Feed Batch Valume Vbatch Estimated volume of faed In zach batch delivered to the private
contractor,

WRandom Primary Transfer Rate R1x The Primary Transfer Rate is used {o estimate the duration of the
primary transfer glven the volume of the transfer,

{Random [Becondary Transfsr Rate R2x The Secondary Transfer Rate Is used to estimate the duration of the
secondary transfer given the volume of the transfer.

Random |[Dilution Transfer Rate {Rdlix The Dllution Transter Rate Is used to estimate the duration of the diiu
water transfer given the volume of the transfer.

Random (inter-AP Transfer Rate {Rapx The Inter-AP Transfer Rate is used to estimate the duration of the
transfers between the intermediate staging tanks and the private
contractors feed tanks glven the volume of the transfer.

Summary [Feod Availabilty Efficlency FAE An estimate of the fractlon of the time that feed Is avallable for each

Statlstic staging strategy.

Summary |[Percent Successtul P Percent of successful simulation cases for each strategy. The

Statistic cimulation caza s considared succassful if the length of tha outags i
lass than or squal to the window (To <= Tw}.
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B1.3 Base Case

The durations of the primary, secondary, and dilution transfers are all related
to the total feed batch volume and transfer rates. The relationship depends on the
blending and dilution requirements of that particular batch of waste. A series of
simplifying assumptions were made to facilitate analysis by separating the timing
requirements from the waste composition requirements. One assumption is that
there are four typical staging scenarios. Scenario A requires only a single
(primary) transfer of waste. Scenario B requires both a primary and secondary
transfer. Scenario C requires a primary transfer and a dilution water transfer.
Scenario D requires all three. The fraction of cases for which each scenario
applies is estimated based on the number of tanks assigned to each envelope and
estimates of the required dilution (Table B1-3). Similarly, each scenario is defined
by stating the fraction of the total batch volume that is provided by each
applicable transfer {Table B1-4).

The distributions of the random variables are represented by a two-segment

uniform distribution. The minimum, maximum, and median values are specified in
Table B1-5.

Table B1-3 - Scenario Probabilities

Scenario
This is vector “C”. A B C D
Fraction of Cases 0.1 0.1 0.7 1 01
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Table B1-4 - Scenario Definitions

Scenario
This is matrix “V”". A B C D
Primary Transfer:Vbatch 1.0 |05 105104

Secondary Transfer:Vbatch 0.0 105 |00 ]0.2

Dilution Transfer:Vbatch 00|00 |05B |04
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B1.3.1 Sensitivity Case 1

This sensitivity case bounds the effects of deleting enabling assumption
{See Section ?): Until proven otherwise, the M&/I contractor will demonstrate the
delivered waste meets the envelopes by characterization of the waste immediately
before [or immediately after] transfer to the private contractors’ feed tanks.
Additionally, this case assumes that blending is never required and that retrieved
supernate always contains solids of an acceptable quantity and composition. This
tests the sensitivity to the scenario probabilities and definitions in Table B1-3 and
Table B1-4.

To bound these effects, it is assumed that the M&I contractor can
demonstrate that waste meets the envelopes prior to retrieval and staging.
Therefore, the mixing, sampling, lab analysis, evaluation, settling, and secondary
transfers are not required.

All parameters are the same as base case with the exception of those in
Tables B1-6 and B1-7.

Table B1-6 - Scenario Probabilities for Sensitivity Case 1

Scenario

A B C D

Fraction of Cases 0.2 1001|0800
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Table B1-7 - Random Variable Distributions for Sensitivity Case
1

Parameter* | Minimum | Median | Maximum
Tmix 0.0 0.0 0.0
Tsample 0.0 0.0 0.0
Tlab 0.0 0.0 0.0

Teval 0.0 0.0 0.0
Tsettle 0.0 0.0 0.0

¥ Units are days unless stated otherwise.
B1.3.2 Sensitivity Case 2

Sensitivity Case 2 is a less severe version of Case 1. It is assumed that
only sampling, lab analysis, and evaluation are not required. All parameters are

the same as base case with the exception of those in Table B1-8.

Table B1-8 - Random Variable Distributions for Sensitivity Case 2

Parameter* | Minimum | Median | Maximum

Tsample 0.0 0.0 0.0
Tlab 0.0 0.0 0.0
Teval 0.0 0.0 0.0

* Units are days unless stated otherwise.

B1.3.3 Sensitivity Case 3

In Sensitivity Case 3, the maximum time for setup of the final feed staging
transfer {inter-AP-farm} is reduced to see how strongly the system behavior is
affected. All parameters are the same as base case with the exception of those in
Table B1-9.
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Table B1-9 - Random Variable Distributions for Sensitivity Case 3

Parameter?* Minimum | Median | Maximum

Taps 1.0 1.0 30.0
* Units are days unless stated otherwise.

B1.3.4 Sensitivity Case 4

Sensitivity Case 4 explores what happens if an envelope’s limits are
changed to permit supply of more concentrated feed. This eliminates dilution
water transfers, secondary transfers and mixing. All parameters are the same as
base case with the exception of those in Tables B1-10 and 81-11.

Table B1-10 - Scenario Probabilities for Sensitivity Case 4

Scenario

A B C D
Fraction of Cases 1.0 1 0.0 | 0.0 | 0.0

Table B1-11 - Random Variable Distributions for Sensitivity Case 4

Parameter®* Minimum | Median | Maximum

Tmix 0.0 0.0 0.0
* Units are days unless stated otherwise.

B1.3.5 Sensitivity Cases 5 and 6

The purpose of these two sensitivity cases is to analyze the effect of the
shape of the random variable distributions. The method used is to set the median
values of each random variable to either the minimum or maximum value. In
Sensitivity Case 5, the most favorabie of the minimum or maximum are used.
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Sensitivity Case 6 uses the |least favorable of the minimum or maximum. All
parameters are the same as base case with the exception of those in Table B1-13.

B1.3.6 Sensitivity Case 7

This sensitivity case was developed after the resuits from the Base case and
other sensitivity cases were interpreted (these results are discussed in Section
B1.5, page 20). One of the recommendations was that the campaign length be
increase to about 90 days and batch size to 170 MT Na. In addition, the minimum
batch volume (Vbatch) was increase to correspond to 170 MT Na at 7 M Na. All
parameters are the same as base case with the exception of those in Table B1-12.

Table B1-12 - Random Variable Distributions for Sensitivity Case 7

Parameter* | Minimum | Median | Maximum

Vbatch (ML) 1.06 3.0 4.23

Tr 90.0 300.0 363.0
* Units are days unless stated otherwise.
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Table B1-13 - Random Variable Distributions for Sensitivity Cases 5 and 6

Median
Parameter* | Minimum | Case 5 | Case 6 | Maximum
Vbatch (ML) 0.56 0.56 4.23 4.23
T1s 1.0 1.0 60.0 60.0
R1x (ML/day} 0.65 0.98 0.65 0.98
T2s 1.0 1.0 60.0 60.0
R2x (ML/day) 0.65 0.98 0.65 0.98
Rdiix {(ML/day) 0.33 0.33 0.33 0.33
Tmix 0.0 0.0 14.0 14.0
Tsamgle 1.0 1.0 5.0 5.0
Tlab 14.0 14.0 60.0 60.0
Teval 1.0 1.0 5.0 5.0
Tsettle 0.0 0.0 30.0 30.0
Tr 48.0 363.0 48.0 363.0
Taps 1.0 1.0 60.0 60.0
Rapx (ML/day) 0.65 0.98 0.65 0.98
Tn 30.0 90.0 30.0 90.0

* Units are days unless stated otherwise.

B1.3.7 Recommended Case

This sensitivity case was developed after the results from the Base case and
other sensitivity cases were interpreted (these results are discussed in Section
B1.5, page 20). The minimum campaign length was increased to 90 days and the
minimum batch volume (Vbatch) was increase to 1.06 ML. Additionally, the
maximum value for the final transfer setup time (Taps) was decreased from
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60 days to b0 days. All parameters are the same as base case with the exception
of those in Table B1-14.

Table B1-14 - Random Variable Distributions for Recommended Case

Parameter* Minimum | Median | Maximum

Vbatch (ML} 1.06 3.0 4.23
Tr 90.0 300.0 363.0
Taps 1.0 1.0 50.0

¥ Units are days unless stated otherwise.

B1.4 CALCULATIONS

B1.4.1 Common Calculations
The calculations in this section are common to all three staging strategies.

The two-segment uniform distribution is calculated with the following
equation where ‘cp’ is the cumulative probability (a computer-generated random
number of uniform distribution between 0 and 1, inclusive):

IF cp < 0.Bb
THEN, & = minimum +2cpimedian-minimum)
ELSE, & = median+2*(cp-0.58){maximum -median)

The following parameters are calculated based only on their assigned
distribution:

Vb‘wh = d)(minim um, median, maximum . ,cp)

T = Giminimum ,median,maximum ,cp)

aval

B-16



WHC-SD-WM-RPT-210, Rev. O

Tta!ﬂa = (p{m’nim um median,maximum cp)

~
If

d)[minim um,median,maximum ,cp)

T = Oiminimum median,maximum ,cp)
vemple " Piminimum,median,maximum,cp)
T .= Oiminimum median,maximum ,cp)
T = Olminimum median,maximum ,cp)
T = PMminimum , median.maximum ,cp)

scenerio = Clcp); where C '’ is the distribution implied by vector C.

The following parameter is zero for scenarios that do not have a secondary
transfer, otherwise it takes on its assigned distribution:

IF Viscenerio,secondary transfer) = 0
THEN, T, =0

ELSE, T,, = ¢iminimum median,maximum,cp)
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The following parameters are calculated from combinations of other
variables and constants:

— me:hx Viscenerio,primary transfer)
1x
R1
Vb con X Viscenerio,secondary transfer)
Tz — [ 114
x
Rz
Vb x Viscenerio, dilution transfer)
T - atch
dif R

dilx

r o= +T  +T. +T  + + + +
‘x T1x TZ: TZx Tdﬂ Tml’x Tumpla max(Thb Tova! 'Tlel‘ﬁc

}

B1.4.2 Disect Staging

T = Tx+max(0,T“—Tn}

o

T =max(0,T, T}

cing

B1.4.3 Indirect Staging - When Notified

Tooe = Giminimum median,maximum ,cp}
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R, = GOlminimum median,maximum ,cp}

— batch
apx
R.tpx
=T 4T
ap aps apXx

r = T.p+max{0,Th+Tx—min(Tn,Tr)}

Tctny - max(O,TW"TO) +max‘0'min(rnrrr, _T13_Tx)

B1.4.4 Indirect Staging - ASAP

L ®tminimum, median,maximum ,cp)

-
fl

- Otminimum median.maximum ,cp)

v
T. . _ bateh
4 R
apx
T, =T, +T
ap aps a2px
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r, = T.P+max(0,Th+Tx—Tr)

T = max(O,TW-To}+max(0,Tr—T1s—Tx)

ctng

B1.4.5 Feed Availability Efficiency

The feed availability efficiency (FAE) was estimated using the following
equation. This method of calculating the FAE only considers outages required for
the feed staging strategy. The strategy subscript indicates that the term applies
to a specific strategy.

DT,

stratagy
Z ] Z i |
r olstrategy

FAE

B1.5 RESULTS

B1.5.1 Simulation Results

Table B1-15 compares the Monte Carlo simulation results for the three
alternative feed staging strategies. Strategies are compared in terms of their
median length of outage, median time available for contingencies, percent of
successful simulation cases and estimated feed availability efficiency.

The base case results show that Direct Staging is successful for only 27%
of the simulation cases with a median outage of 75 days, no time for
contingencies, and a 0.77 FAE. For most cases, this does not satisfy the timing
requirements imposed by the draft RFP or the allocated 0.80 FAE.

Indirect Staging - When Notified is successful far 53% of the simulation
cases with a median outage of 57 days, 4 days for contingencies and a 0.81 FAE.
For most cases, this does not satisfy the timing requirements imposed by the draft
RFP, however the allocated 0.80 FAE is satisfied.
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Indirect Staging - ASAP is successful for 94% of the simulation cases with a
median outage of 13 days, 213 days for contingencies and a 0.91 FAE. Most
cases satisfy the timing requirements, provides a generous amount of time for
contingencies, and exceed the allocated 0.80 FAE.

The cumulative distribution of the length of outage and available
contingency for the base case results are shown in Figure B1-4. Figure B1-4a can
be used to estimate the effect of reducing the feed delivery window (Twj}. If
Tw =To =30 days, then approximately 65% of the Indirect Staging - ASAP cases
are successful.

Sensitivity Case 1 is a bounding case in which there is no mixing, sampling,
analysis, evaluation, settling, or secondary transfers. The purpose is to see if the
strategy decision is sensitive to these assumptions. The performance of all three
strategies improved with Direct Staging showing the greatest improvement. All
three strategies were similar in median outage, percent of successful cases and
FAE. However, Indirect Staging - ASAP performed significantly better with
282 days of contingency available versus b4 days for Direct Staging and 72 days
for Indirect Staging - When Notified.

Sensitivity Case 2 is a less aggressive version of Sensitivity Case 1 where
there is no sampling, analysis, or evaluation. Results are similar to those from
Sensitivity Case 1.

Sensitivity Case 3 reduces the maximum transfer setup time for the final
staging transfer {inter AP-farm} from 60 days to 30 days to see if there are drivers
to implement such a change. Jumpers would need to be configured to avoid pit
work and reduce the chance of transfer conflicts. Spare pumps and critical
equipment would need to be available on short notice with the capability to
change them out. These changes, would at the least, favorably change the shape
of the setup time distribution. The performance of Direct Staging remained the
same as expected since Direct Staging does not use this transfer. The
performance of Indirect Staging - When Notified improves slightly. The
performance of Indirect Staging - ASAP improves from 94% successful simulation
cases to 99%.

Sensitivity Case 4 eliminates the dilution and secondary transfers and mixing

time. This tests sensitivity to a potential envelope modification that permits higher
Na concentrations. The performance of all staging strategies improve slightly.
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Sensitivity Cases 5 and 6 set the medians of all random variables to either
their most favorable (Case 5) or least favorable (Case 6) values. The purpose is to
verify that the assumed shape of the distributions are not artificially forcing the
recommended feed staging strategy. These test distributions are not meant to
represent a realistic case. In Case 5, the /ndirect Staging - ASAP performs
significantly better than both Direct Staging and Indirect Staging - When Notified.
This is the same behavior seen in the Base Case. In Case 6, all strategies perform
similarly {very poorly}.

Sensitivity Case 7 increases the minimum campaign length and batch size
according to the guidelines provided in Section O (page 33}. Performance of all
strategies improved slightly.

The Recommended Case was similar to Sensitivity Case 7, however the final
transfer setup time (Taps) was reduced from 60 to 50 days according to the
observations in Section 0. This resulted in nearly 100% of the simulation cases
for the /ndirect Staging - ASAP strategy being successful. The median outage was
9 days, 222 days was available for contingencies and the estimated FAE was
0.93.
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Figure B1-4 - Basecase Distribution of Qutage and Contingency
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B1.5.2 Parametric Study

The purpose of performing parametric studies is to identify which
parameters affect the desired outcome and to provide a basis for limiting the range
of those parameters so that the behavior of the system is acceptable, Parametric
studies were performed on the lumped duration (Tx), the prior campaign length
(Tr}, and final transfer setup time {(Taps). All other independent variables were
held at their nominal {(median values from the base case Monte-Carlo simulation)
and then Tx, Tr or Taps varied. The length of the outage and available
contingency were calculated using the equations in Sections 0, O, and 0 and then
plotted.

Indirect Staging - ASAP behaves well for reasonable values of Tx. The
fength of outage is not sensitive to Tx {Figure B1-5a) and the available
contingency remains high (Figure B1-bb). For values of Tx less than the minimum
observed in this study, Direct Staging performs better than either of the /ndirect
Staging variants in terms of length of outage but the time available for contingency
remains low. This (the improved outage at tow values of Tx) is an artifact of the
bias discussed in Section B1.1.

The approximate contingency needed to restage the feed (empty the
intermediate staging tank and prepare a new batch of feed) is overlaid on
Figure B1-5b. This was estimated as:

= 2T13+T1X+Tx

restaga

The available contingency for Indirect Staging - ASAPF is always enough to
allow the restaging of an unacceptable feed batch. Both /ndirect Staging - When
Notified and Direct Staging show unfavorable relationships between Tx and
available contingency. They do not provide enough contingency to allow the
restaging of an unacceptable feed batch unless Tx can be maintained consistently
near or below the minimum value observed during the simulation study. About
170 days of contingency are needed to restage waste at the maximum observed
Tx of 140 days.

Figure B1-6 shows that both /ndirect Staging - ASAP and Indirect Staging -
When Notified are sensitive to the length of the previous campaign. This is
expected since these strategies references the length of the previous campaign.
The length of the outage increases when Tr is less than about 90 days for /ndirect

B-25



WHC-SD-WM-RPT-210, Rev. O

Staging - ASAP and 60 days for /ndirect Staging - When Notified. In these
regions, the available contingency increases linearly with Tr for /ndirect Staging -
ASAP and remains level for Indirect Staging - When Notified. The value of Tr
needed to provide 170 days contingency (the required value when Tx is at is
observed maximum) is about 200 days for the /ndirect Staging - ASAP strategy.

Figure B1-7a plots the base case simulation outage length for /ndirect
Staging - ASAP against campaign length. The nominal behavior from Figure B1-6a
is overlaid. The nominal behavior is swamped by the variability introduced by the
setup time for the final staging transfer {Taps). When Taps is removed from the
calculations, the cases closely follow the nominal behavior {not shown). The value
of Tr needed to avoid increasing the length of the outage is about 120 days. This
is larger than the value (90 days) estimated by the nominal behavior alone
{Figure B1-6a) because variability is considered.

Figure B1-7b plots the base case simulation available contingency for
Indirect Staging - ASAP against campaign length. The nominal behavior from
Figure B1-6b is overlaid. The value of Tr needed to consistently provide 170 days
contingency (the required value when Tx is at the observed maximum) is about
275 days. This is larger than the value (200 days) estimated by the nominal
behavior alone (Figure B1-6b) because variability is considered.

Figure B1-8 shows that both /ndirect Staging - When Notified and Indirect
Staging - ASAP are sensitive to the final staging transfer setup time (Taps}.
The length of the outage increases linearly with Taps. The available contingency
decreases linearly with Taps, leveling off when the Part 2 contingency reaches
zero. The value of Taps needed to maintain the outage below 60 days is about
55 days.

Figure B1-9a plots the base case simulation outage length for /ndirect
Staging - ASAP against final staging transfer setup time {Taps}. The nominal
behavior from Figure B1-8a is overlaid. The nominal behavior closely follows
simulation cases. The “flyers” represent cases in which the previous campaign
length was too short. Ignoring the flyers, the value of Taps needed to maintain
the outage below 60 days is about 50 - 65 days.

Figure B1-9b plots the base case simulation available contingency for
Indirect Staging - ASAP against final staging transfer setup time (Taps). The
nominal behavior from Figure B1-8b is overlaid. No correlation is seen since Taps
affects only part 2 of the contingency and the values of part 1 are much larger
than part 2.
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B1.6 OTHER CONSIDERATIONS

B1.6.1 Entrained Solids

It is difficult to predict the amount and composition of solids entrained in the
retrieved DST supernate. Both variants on /ndirect Staging provides a location
where entrained solids can be measured and controlled. If the solids in the
intermediate staging tank are not acceptable as feed, the supernate will be
decanted during the final transfer to the private contractors’ feed tank. If the
solids in the intermediate staging tanks build up to a level that causes gperational
or other problems, they will need to be transferred to another DST for future
processing. /ndirect Staging - ASAP provides contingency time during which this
transfer can take place.

Direct staging will require that each DST being retrieved be equipped with a
means to measure and control the amount of entrained solids being transferred,
Alternatively, the waste could be transferred without any special controls and the
risk of violating the solids limit for the delivered waste be accepted.

B1.6.2 Transfer Conflicts

The idea behind indirect staging is to separate all of the long duration
activities from the final transfer into the private contractors’ feed tank. The large
contingency available with /ndirect Staging - ASAP can absorb reasonable transfer
delays that are a result of other activities. The actual transfer of feed to the
private contracter’'s feed tank is generally a shorter-duration, minimal setup
transfer within AP-Farm. With existing jumpers, simultaneous transfers from the
intermediate staging tanks to the private contractor’s feed tanks would cause a
conflict. Most of the time the 60-day window should be able to absorb the
delays, however it is prudent to investigate ways to consistently shorten the setup
times for these critical transfers.

Direct Staging places the transfers that retrieve waste from the source DSTs
on the critical path. Transfer conflicts will necessarily cause delays by increasing
the duration of the outage. Operational planning become more difficult since the
critical path transfers are inter-Farm {many are from AN-Farm which is the farm
furthest from AP-Farm) and thus more likely to conflict with other activities.
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B1.6.3 Campaign Length and Window Duration

Determination of minimum campaign lengths and window duration involve
complicated trades beyond the scope of this analysis. For example, reduction of
the window may result in lower per unit prices bid by the private contractors. This
is offset by the increased chance that RL will incur costs if the M&I can not deliver
the feed within this window. On top of that, part of this risk can be reduced by
configuring the final transfer system to improve the distribution of setup time.
Likewise, the trades between minimum campaign length primarily involves balance
of the risk of not being able to restage waste with the risk of not being able to
provide the larger feed batch (perhaps a result of feed near the lower end of the
[Na] limit}.

B1.7 CONCLUSIONS

[ ] Indirect Staging - ASAP is the recommended staging strategy. [t can
consistently meet the RFP timing requirements and provides sufficient
contingency (nominal 213 days) for conflicting transfers and restaging or
adjustment of waste to correct an out-of-specification feed batch including
clean out of problematic gquantities solids.

. Direct Staging performs poorly with base case assumptions. It fails most of
the time and nominally provides little or no contingency. A bounding
sensitivity study showed that elimination of all activities other than the
primary transfer and dilution transfer allows it to successfully stage waste in
the aliocated time. However, only a nominal 54 days of contingency are
available, which is not sufficient to restage out-of-specification waste.

L The performance of the Indirect Staging - ASAP strategy is degraded by
short duration campaigns {processing time). The following guidelines wvill
maintain reasonable values of contingency and outage.

- The minimum scheduled campaign length should be kept larger than
about 200-275 days to ensure that sufficient contingency for
rastaging waste is maintained. This corresponds to a feed batch
containing about 400-500 MT Na at a 0.75 POE.

- The minimum scheduled campaign length should be kept larger than
90 to 120 days to avoid increases in the nominal outage. This
corresponds to a feed batch containing about 170 to 225 MT Na at a
0.75 POE.
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The performance of the Indirect Staging - ASAP strategy is also sensitive to
the maximum setup time for the final staging transfer (Taps). A slight
decrease of Taps {from 60 days to 50 days) combined with increased
campaign length, results in nearly 100% of the simulation cases being
successful. Therefore, the location and connectivity of DSTs allocated as
intermediate feed staging tanks need to be considered to provide minimal
setup transfers and reduce the potential for conflicting transfers. Methods
for reducing the setup time for the final staging transfer should be
investigated.

Each intermediate feed staging tank will require the capability to:
- Add dilution water
- Mix and sample the waste

- Transfer the supernate and solids (if the solids content and
composition is acceptable) to the private contractors’ feed tanks

- Decant and transfer the supernate to the private contractors’ feed
tanks leaving all or some of the solids behind

- Transfer the entire tank’s contents {excluding the heel) if the waste is
out-of-spec and must be moved out of the way for later disposition.

- Remove problematic solids due to either their quantity or composition.
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APPENDIX C - Projected DST Supernate Inventory
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Cupernatant source| ML-AN | 102-AN | 103-AN | 104 AN [ 106-AN [ 106-AN | 107-AN | 101-AP [ 102-AF | 183-AP
Units|  MI MT MT MT MT MT MT MT MT MT

Project ion Date| 12731/98| 12/31/98] 12/31/98] 12/731/98] 12/31/98] 12/31/98] 12/31/98| 12/31/08] 12/31/98] 12/31/98
Decay Date| 12/31/07] 12/31707] 12/31707] 12/31/07] 12/31707] 12731707 18/31/07| 12/31/07] 12731407 12/31707

Component.
AT(ORM- 7 66E+07| 1.97E+02] 7.33E+02( 3.90E+02| 7.00EH02¢ 1.83F+02| 1 ABEHI] 1.266+02] 1.700+02] &.85( 07
Bat? T.14E-04| 0.00F+00] 0.00E+00] 0.00E+00] 0.00E+30] 1.09F-02] 0 00E+0H 1.96F-03] 1.18E-03] 0.00E+00
Cat? T 13E 03] 1.660+00] 3. 10E-01] 0.DDE+0| 0.00E+0! 4 31E-01] 1.92E+001 2. 0BE-01] .00E+00] U.GHE+D
Tty 0. ONE+00| U.G0E+0C] 5.79E 02| 0.0DE+00| 0.00E+00] 9.65¢ -03| 0.00+00] 5.45E-03] 6, 11E-03] 1.13F-05
Cr(0H4- 4 .BLE-01] 2.48E+00( 7.08E+00| 4.71E+00] 6706406 1.16E+00] 1.37E+007 1.320+08] b.93E+00] T.04E-03
Fet3 3 00F-03) 17,006 +00| 2.56E-01] 3.37E-02] 4 .79C-C2| 5.956-02| & 24E+G0| 2.03E-02] 1.580-07 1.26E-04
gz 0.00E+00] 11.00E+00| 5.70F-02| 0.00E+00| C,00E+)0| 1.0BE-06] 0.00F+00] 0. 60E+00[ 0.00EHN] 5.11E-07
8 3 380400 1.476401] 5.GOE+01] 2.16E+01| 2.63E+01| 1.43E+02[ 7 410+408] 9. 47E+01] §.37E+00} 1.BRE-D1
Lat3 0.00E+00| .00E+00| 0.00E+00| ©.00C+00| 0.00E+00] 1.92E-01] 0.00E+86[ 0.00E+00] 0.0CEHI0Y 0.00E+DD
Ha+ 5 340407 T.00C+3| 1. 22E+03| 8.34E+02| 1.18EH)3| 1.0BE+3[ 7.78E+02| 5. T1E+02] 4. 24E+02[ 5.43E-01
Ni+3 T 1RCL-03| 1.37E+00] B.68L 02| 0.00E+00] 0.00E+00] 1.226-01] 1.576+00( 3.336-02] 1.11€-01] 0.00EHI0
Ph+d T.63c 07| 1.00E+00| 2.61E-01] 0.00E+00| 0.00E+00| 2.14F-02| 1.15F+08| 1.65E-02] 1.370-02] 0.GDE+0
g 5 J0E-05] 1.O0E+10| 4.46E D1| N.00E+00] §.00E+00] 1.43E+00] &.00E+0| 1,330 -01] 1.46E-02] 3.77E-N4
[03-2 7 OBEH0L| 2.53E+02| 3.74E+01] B.56E+01| 9.35E+01| 2.5BE+02] 2.62E+02| 6.89E+01] 1. 11E+7] 2.63E -01
- 2 ATE+01] 1.47CHI1] 3,476+ | 2.276+01| 3. 65E+01| 5.70e+00] 1.08E+01] 7. 235+00] T.21E+01] 5.06L-03
T T GRE01| 7 .BGEHI0] 7. 6AE+O0| 0.000+00] 0.00E+00| 3.156+01) 0.00E+00] 4.66E+00] 0.00E+00] 1.32E-07
(4 -2 1.43E+01| 6.42E+01} 5./9E+00] 1.980+01] 2.B1E+01] 3.0BE+01} 4.79EHi[ 7.46E+00] |.BBE+01| 3.58E-07
NO3 2 175+02| B.O3EH02| 5.79E+02| 5 RIE+02| 8.30E 02| B.92E+02] B.28E+H2| b.05E+)2| 3.25E+02] 4.13L 1l
NOZ 7 075H07] 3.156+402] 4.90E+H12| 2.676+02] 5. 166H12| 3.39E+02] 1720402 T7480+02] 1.680+02] 1.330-01
Fiid-3 T.03E+0L] 1.86E+B11 3.6E+00| 8.43E+00| 8.150+00| 2.00E+01] 1. 85E+00[ 1.37F+00] 4.83E+01] 1.42E-02
G- T 1 7764021 4.080+011 3.536+02] 2.10E+07| 2.6OE+I2| 1.3AC+02] 6.250+011| 1.65E+02] 3.BIE+01] 1. 730 -0
T0C T UBE01] U.B9C+01| 2 HBE+HIT| 1.30F+01| 1.67E+01| 9.93F+01] 1.500+07| 8.400+00| 1.36E+01] 1.14E-U2
147 (Cid 1. 19E-01] 6.89E<01] 7.10E+00] 0.00E+00] 0.00E+00| 2.02E-01} 0.00E+00] 6.66E-01] 1.74EH10| 4.56E -4
905, (Ci) & OBE+DL| 2.160+061 7 LBc+04| 1.471+04| 6.83C+)3| 2.B3E+b4} 1 JAF+5| 3. B7E+02[ 3.62E+03] 1.56E-111
90Y, (C1) 6 ORC+01] 7.160+05| 2.bBE+04| 1.47E+04| 6.B3t+03| 2.830+04] 1.78F+05] 3.87E+02] 3.628+03] 1.56E-01
00T, (Ciy 3 BIE+0L] 1.17E+3] 6,UAE+02| 5.44E+02| 7.01E+02| 2.86E+02] 1.75E+03] 2.14E+02] 3.67E+H2] 1.11E 01
TG (1) 9 JOE+00| 7.10E+05 | L.G0E+D6| 1.17E+06] 1.10E+06| 1.6BE+5] 6.0BE+05] 4.32F+05] 5.B9F+H03] 4.00E+)2
T37/Ba. (C1) 0 71E+00] 6.B3EH05] 1 46E+06| 1.11E+06| 1.06E+06] 1.50E+5] 4 820+05] 4 11E405[ 5.59E+)3] 3.80E+)2
1546w, (C1) G AEEF0N| 3.00E+03] 0 00E+00| 0.00E+00| 0.00E+00] B.036+00] 6 33FH3] T.67E-02] 0.80EHI] 1.73E+00
a5, (Gi) 0 O0E+00| 0.00E+00| 0.G0E+00| 0.00E+00| 0.00E+00| 0.00F+30} §.00E+00] 0.00F+00] 0.00E+00] 0. 00E+00
2380, (fi) O 0UC+00] §.00E+00] 0.G0E+00] 0.00E+00| 0.D0E+00] 0.00E+00] 6.00E+00] 0. 08E+00] 0. 80E+00] 0. 0DEH
237Np. (C17 0 _O0E+00 | 0. 00E+00] 0. 00E+60| ©.00C+00| 0.00E+00| 2.10E 03] 0.00EHIA| 0-GUE+00[ 0.RBEH] 0. 00E+00
738PU,  (C1) 0.00E+00] 0.00E+00] 0.00E+00] 0.00E+00| €, 0O0E+00| 1.92E+6C| @.00E+00] 0.00E+00] 0.00E+)D] 0,00+
73900, (C1) TIGE 08| 7. EE 02| 6.756+00] 3. 140+01| 4.46E+01] 1.34E+1! 1.31E+02( 4.89€-01] 3.126-01( 7.136-04
24000, (C1) 7 16E-0G| 6.3%E+01] 1.04E+00| 4.820+00| 6.BAE+00| 3.30E+00] 3.32E+1] 7.52E-02[ 4.79E-02] 1.09E -4
SATPu. (C1) 0 ODEDD| 6.16E+01] 1.31E+00| 4.79E+00| 6.796+00| 1.03E+00| 3.14E+01| 1.12E-01( 7.06E-07] 1.61E 04
IR G O7E-0L| 2.33E+07| B.09E+00| 4 .5BE+0| 6.49CH)0| 7.24E+01[ 1.25E+03] 1.24E+00[ 1.73E+H00] 1.15F 03
Volume, (L) 7 GBEFIG| 5. 05E+06] 3.02E+D6| 3.07L+06| 4.29E+06| 4.47E+06| 3.6RE+06| 3.30E+06] 4. 16E+06] 1.02E+05
Na Molarity 5 37400 1. 10E+01] 1.46F+01| 1.20E+G1[ 1.20E+01| 1.05E+01] 9.19E+00[ 6.56E+00] 4.43EHI0| 2.31F-01
HZ0 T atimate 5 AIE+05| 2 185106 1.AEHI6) 1.GALH06] 7.0bL+Ib| 2.40k+06| 2. 19E+06) 2. 1BE+16] 3.09E+0A] 1, 00EHI5
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Supernatant. Source| 104-AP | 106-AP | 106-AF [ 107-AP | 108-AP | 101-AW | 102-AW | 103-AW | 104-AW | 105-AW
Units MT MT MT MT MT MT MT M7 MT MT

Projection Date| 12/31/98]| 12/31/98| 12/31/98] 12/31/98] 12/31/98] 12/31/98[not est, | 12/31/98] 12/31/98] 12/31/98
Decay Date| 12/31/07| 12/31/07| 12731707 12/31/07( 12/31/07% 12/31/07 [not est. } 12/31/071 12/31/07] 12/31/07

Component.
AT(OH)4 - 2.83E+02| 2.85EH00| 2.75E+02] 7.67E-03] 1715400} 3.87E+H02|not. est. | 2.659E-01] 7.06E+00| 4.83E+01
Ba+? 4.30E-08| 1.36E-04| 1.27E-04]| 3. 10E-05( 1.62E-05] 0.00EH00[not est.. | 3.03E-04] 9.25E-06| 2 53E-05
Ca+2 4.40E-05] 5.06E-03) 4.66E-02] 2.14E-03] 6.73E-06] 1.30E-01|not est. | 3.234E-03] 5.81E-04| 9.40f-03
C+? 1.72E-08| 6.37E-06] 0.00E4D0[ 0.00E+13[ 5.89E-04] 4.00E+H)0|not. est, | 0.00E+00] 0 .00E+00] (. 00EHID
Cr(0H)- 3.38F-04( 2.99E-03] 1.31E-01] 2.62E-03] 6.70E+00] 1.46F+00|not. est. | 9,09E-02] 3.96E-02] 2.61E-02
Fo+3 1.80E-03| 2.53E-04] 1.82E-02( 2.25E-04 7.11E-04] 0.00FEH)0|not. est. | b.BBE-03| 2.62E-04] 8 46E-1)2
Hiy+2 .00EH)| 0.00E+00| 0.00E+00] 0.00E+00] 0.00E+00{ 0.00E+00[not est. | 8.00E+00[ 0.00E+00] 0.00EH)D
K+ 3.68E-02( 1.026-01] 1.67E+01] 3.17E-01] 1.02E-01] 1.65E+H02]|nct. est, | 1.10E+11]| 2.75E-01 3.14E+00
La+3 [.0DE+)U] 1.43E-03] 0.00EH0] 0.00EH)E] 0.00E+)0[ 0.00E+00{not est. | 0.00E+00[ O.DOFHID] 0,00E+)0
Na+ 5.67EHZ2[ 1.64E+01] 5.95E+402| 9.83E-01] 1.60EHI2| 9.06E+H)2]|not est. | 1.87E+01] 1.64E+01] 1.08E+)2
Ni+3 1.720-08| 1.49-03] 0.00E+D0] 4.60E-05] 4.06E-05( 0.00E+00[not est. | 1,60E-03] 2 6SE-04] 0. .00E+H)D)
Ph+d 3.44E-07| 1.64E-05] 0.00E+00| 4.38E-05] 0.00E+00| 1.19E+00]|nct. est. | 0.00E+00| 1.33E-03] 0.00F+00
T 1.44E-03| 5.87E-041 2.40E-02( 1.74E-04| 4.62E+00| 8.83E-01|not est. [ 5.34E-03] 3.52E-06] 3.70C 02
C03-2 7.620H1| 2.618+00] 7.84F+01] 9.83E-02] 2.61F-01] 0.00EH)0|not est. | (.00E+00] 2, 19E+00] 1,38E+)1
CL- 2976401 1.77E-02] 2 89E+01 6.90E-03[ 5.89E-03[ 2.04E+01[not est. | 2.41E-01] 4.87E-01| b.14E+H)0
F- 2. 11E+01] 1,20E-01] 3.34E+01| 4.23E-01[ 3.05E+00| 0.00E+00[not est, | 1.45E+401] 1.77E-011 6.21E+00
S04 -2 1.63E+H01| 5.66E-01] 1.62E401| 9.15E-03[ 5.19E+)1] 4.06E+H)0]|not est. | 1.00EH0]| 4.23E-01{ 3.24EH))
NO3- 4. A3E+02| 1.21EH)11] 4. 64E+02]| 2.89E-01( 7.18E+H) 1| 8. 43EH)2|not est. | 4.54E+00( 1.26E+)1| 1.14E+)2
NO2 2.190H02( 4. 736+00] 2.16E+02] 1.34E-01] B.296+01| 4.02E+02|not. est.. | 7.22E-01] 5.86E+H)0| 3,89E+)1
PO4-3 1126401 2.96E-01] 1.15E401 7.33E-04( 2.136-02| 8.31EH)0|not est. | 2.55E-02| 3.41F-D1| 2.40E+10D
0H- 1.36E+02| 6.97€-01] 1.46E+02| 2.97C-01| 5.79E+00| 3.40E+02|not est. | 4.0BE+00| 3.77E+H00 2 &7E+1|
Toc 1.18E+)1| 2.11E+00] 1.38E+01 2.33E-02 5.07€-02| 9.69E+00|not. est. | 7.26E-01| 3.66E-D1| 2.83E+)0
14C.  (Ci) 1.07E-07| 6.60E-04| 1.24E-07| 1,05E-05] 9.28E-06| 1.45E+H00|not est. | 0,00EH00| 2 ,64E-02| 2.17E 08
ansr,  {Ci) 9.14E-03[ 4.37E402| 9.66E-04| 2.37E-04| 5.58E+02| 2.22E+03|not est. | 4.00E400) 3.97E+011 1.62E 04
a0y, {Ci) 9_14E-03| 4.32E+02) 9.65E-04] 2.37E-04] 5.686+H)21 2. 22E+03[not est. | 0.00E+H00] 3.97E+011 1.62E-04
94T, (Ci) 8.40F-01| 3.37E+00] 8.86F-05] 6.7BE-05] 4./778+02] 5.94F+02|not est. | 0.00E+00] 7.74E+10] 1.558 -05
13/Cs,  (C1) 5476401 1.330+03] 1.44E-01] 1.03E-03] 3.42E+05 1.06E+)6|not. est. | 2.57E+041 7 94E+)3] 1. 26E+0)3
13/Ba.  (£1) §.20E+01[ 1.26E+03] 1.37€-01| 9.77E-04] 3.25E+405| 1.00E+06|not est. | 2.44E+04: 7 .54EH)3] 1.20FHI3
184Eu,  (C1) 0.00E+G0| 0.C0E+00)| 6.73E-06] 3.84E-04] 5.06E-03] 0.00E+00{not est. | 0.00E+00} 1.3BE+00| 1.18F -06
236, (Ci) 0.00E+00] 0 COE+0| 0.00E+00] 0.00C+00} 0.00E+00] 0.00E+H)0{not est.. | 0.00E+00] 0.00E+D0| 0. DOEHY
2080, (Ci) 0.00EHC| 0,00E+00] 0.00E+00] 0.00E+HO0] 0_00E+0D] 0.00E+)0{not est. | 0.Q0E+00{ 0.00E+00] 0. ODE+)E
23/Np.  (C1) 2.27E-03] 0.00E+00] 1.376-07] 0_0OE+00| 3.57E-05] 0.00E+)0{not est. | 0.0BE+00] 0.Q0E+D0) 6. 60E -04
238Pu.  (C1) 0.00E+00] 0.00E+361 0.00£+400] 1.80F-06] 3.27F-02] 0.00FH)B|not est. | 6.26E+01( 0.00E+H)0| 6.05E-01
239Pu,  (C1) 1.89E-03] 1.B2E-01] 1.628-06[ 1.76F-03[ 2.15F -05[ 6.05E+30]not est. | 0.UCEHID| 3.90E-02] 2.85F-06
240Fu,  (C1) 6.80E-N4} 4 .56E-02| B.52E-08| 2.71E-04] 3.30E-06| 9.29E-01)nat est, | 0.00E+00| 5.60E-03| 1.49E-08
21Pu. (1) 6.60E-03] 1.62E-02| 5.66E-07| 4.04E-04] 5.44E-07] 1.20EH)0]not. est.. | 0.0BEH))]| 8.82E-03) 9,17E 08
241Am.  (C1) &,365E-06( 1,01E+00( 4.86F-05] 2.06F-03] 4.81F-06 6.36E+00]|not. est. | 0.00E+)0| B.90F-07] B.52E-06
Volume, (L) 4,23E+H06] 7.56E+04] 3.03EH06[ 1.17E+405] 3.10E+06[ 3.094E+H)a|not est. | 6.41EHI5[ 5.68E )51 4.31E+Hi6
Na Molarity 5.830+00( 8.87EH00| 8, L65E+400] 3.65E-01] 2.256+00] 1.00E+01]not est. | 1.60E+00] 1.26E+31 1.09E+)0)
H20 Estimate 7.86E+06] 4.76E+04| 1.74E+08[ 1.15E+06] 2. 75E+06] 1.96E+06|not. est. | 4.90E+6] 5.21E+}5] 3.96EH)6




WHC-SD-WM-RPT-210, Rev. O

Supernatant source| 106-AW | LOL-AY | 102-AY | 101-AZ | 10-AZ | 103-SY [ 10ISY-TOT] 1025V 1035Y | 1035Y-T0T
Units|  MT MT MT MT MT MT MT MT MT MT

Projection Date|not est. |FY 2002 |FY 2002 [FY 2002 [FY 2002 | 12/31798] 12/31/798| 12/31/98| 12/31/98] 17731798
Decay Date|not est. | 12/31/07| 12/31/07| 12/31/707 | 12/31707] 12731707 12/31707] 12/31/07| 12/31707] 12731707

Component,
AT(OHY4- not est. | 1.71E+01| 5.71E+01] 1.06E+02| 5.39E+01[ 1.02E+01] 6.520+02] 9.38E+00| 6.11E+01] 4.08F+07
Bat? not est., | 3.33E-U5| B.89E-03) 2.10E-04] 1.40E-03] 0.GOE+00]  0.00E+00| 0.00C+00] 2.2/E-03] 7.53L-02
Cat? not est. | 3.65E-04| 3.25E-01] 7.53E-03] 4.89E-02] 5.11E-02] 3.68E+00[ 9.36E-07| 4.38E-02] 5.65E 01
C+? not est. | 0.00E+00| §.18E-02| 4.61E-04] 7.66C-03| 0.00E+00] 0.00C+00] 0.00E+00] 0.00E+00] 0.00F+D0
CriGH)4- not est. | 2.G1E-01] 1.76E+00] 9.97E+00] 1.05E+00] 1.2BE-02| 7.72E+00 7.19E-06] 2. 190+00] 3.G6L+01
Ferd not. est. | 3.23E-04| 3.54E-01) 9.15E-04| §.31£-02] 1.34£-03] 1.43t-01] 6.03E-05] 2.96E-01] 4.03E+00
Hi+? not. est. | 0.0DEH0| 2.14t-03] 0.0DE+I0| 3.17E-04] 0.00E+00] 0.00E+00] 0.00E+00] 0.00E+00] ¢.00E+00
K+ not est. | 3.28E-01| 0.00E+00] 1.79E+01] 8.38E-01] 3.37E-01] 1.90E+01| 7.83E-04| 7.56E-D1] 1.076+01
i atd not est. | 6.41E-05| 5.42E-02] 2.200-03| 8.17E-03] 0.60E+00] 0.GCE+00] 0.00E+00] &.85E-03] 9.00E+)0
Na+ not est. | 4. 99E+01| 2.86E+02| 4. 31E+02] 1.79E+02| 1.B3E+01] 1.19E+02| 1.8BE+01| 1.91E+02| & 70c+)2
Ni+3 not est. | 4.89E-05| 0.00E+00] 2.28E-03] 1.25E-04] 3.54E-03] 1.70E-01] 0.00E+00] 2.82E-02] 3.84E-01
Ph+d not est. | 2. 2DE-04| 7.01E-02) 0.00E+00| 1.05E-02] _GOE+00] 0 B0E+G0] 0.00E+00] 0.00E+00[ 0.00E+00
Ua/l not est. | 8.47E-02| 1.29E-02] 3.62E+00| 2.17E-01] 0.COE+0D| 0.00E+00| 4.82E-05] 0.00E+00| &.00L+00
co3-7 not est. | 1.006+00] 4.276+00] §.78E+01] 3.42E+00] 0.00E+00] 0.00E+00| 2.53E+00] 2.55E+01| 6.976+01
CL- not est. | 7.34E-02] 1.02E-01] 5.74E-01] 2.03E-01] 9.4DE-01| 4.82E+01] 9.86E-01| 1.61F+00[ 2.28£+01
T not. est. | 3.45E-01| 3.71E-01] 7.44E+00] 9.36E-01[ 0_00E+00| 6.95E-01] 7.00E-01] 1.32E+00[ 4.83E+00
S04-72 not est. | 2.736+00] 3.16E+00] 8,98E+01] 7.44E+00] 9.33E-02] 2.54E+01] 5.08E-01] 4.78E+00] 1.156+01
NO3 not est. | 6.68L+00| 8.37E+00] 2.60E+02| 1.81E+01| 1.55E+01| 2.65E+02| 1.47E+01| 1.45E+02| 6.54E+02
NOZ ) not. est. | 6.6IE+D0| 1.30E+00] 2.460+02| 1. 456+01[ 1.34E+01 2. 28E+02] 7.27E+00] 4. L0E+01[ 0.00C+)0
EUSE not. est.. | 1.03E€00] 3.97C+01| 4. 240+00| 8.72E+00] 5 40E-01| 4.01E+01] 3.71E-01| 3.65E+00] L[ .57E+01
[ T not est. | 2.ABE+01] 1.06F+2] 4 1TE+G1] 1.046+02| 2 B1E+00| 7.26E+02] 4 51E+00| 8 85E+HID| 3 .72E+02
TOC ot est. | 7.44E-02| 4.6BE+00[ 3 67E+00| O.116-01| 9.33E-01| 9.44E+01] 3.91E-01] 2. 11E+01] 3.31E+01
14C. (D ot est. | 2.866+00] 0.00C+00] 0.00E+00| 7.316+00| U.00E+a0[ 0.00E+00] 0.00E+00] 0.00E+00] 0.00C+00
905r, (C1) ot est. | 4.83E+04] 4.106+03| 6.62E+05| 1.45E+05] 1.78E+02| 3.0BE+D4| 2.52€-04] 3.46E+03] 5.16E+04
G907, (Ci) not est. | 4.83E+04| 4.10E+03] 6.520+03| 1.45E+05| 1.28E+02| 3 .0BE+04] 2.52E-04] 3.46E+02] L. T6E+04
99Tc.  (C1) ot est. | 1.38E+07| 6.690+01] 1.02E+03| B.80E+01| 1.52E+02] 2.57€+03] 2.02€-02| 1.315+02| 1.88E+03
137¢s, (C) not est. | 1.90C+05| 1.45E+05| 5.6AE+D6| 3.0t +05| 1.94E+04] G.75E+05] 1.50E+00] 4.46E+04| 6.68E+05
137Ba, (C1) not ost. | 1.81E+06] 1.48E+05] 5.30E+06| 3.74E+05] 1.840+04] G.26F+05] 1.43E+00] 4. 24E+04] 6.35E+0G
1G4EU, (C1) not est. | 0.00E+00] 0.00E+00| G.00E+00] 0.00E+00| 0.00E+D0| 0.00E+G0] 0. GOE+00] O N0E+I0] 0. 00F+i
2360, (Ci) not est. | 0.00C+00] 0.00L+00] 0.00E+00| 0.00E+00] 0.00E+00] 0.00E+00] 0.00E+)0] 0.GOE+ID] 0.0DE+ID
2380, (Ci) not_est. | 0.00E+00] 0.00E+00] 0.00E+00] 0.0DE+G| #.00E+00] 0.00E+00] 0.00E+30] 0. 00E+DE] 0.00E+00
73Mp. {C1) not est. | 2.G6E-01] 0.00E+00| 0.000+00] 6.54C-01F 0.0DE+00| 0.00E+00| 5 .4GE -05] 0.00F+D0| 0.00F+00
Za8Pu. (1) not_est. | 0.00E+00] ©.00E+00| 0.00E+00| 0.00E+00| G.00E+00] 0.00E+D0] 0.00E+3C| 0.00E+0D| 0.00E+00
23900, (C1) not. est. | 1.42E-01| 6.16E+01] 1.22E+00| 2. 13E+00| 9.43E-03] 8.81E+00] 4 53E-05] 2 .06E-GL| 1.14E+01
0Py, (C1) not. est. | 4.90F 02| 0.00E+00| 3.38E-01[ 8.94E-03[ 2.39E-03] 2.3%E+00| 1.63E-05] 5.23E-02] 3. [1F+00
ZICTGEE) not est. | B.93L-0Z| 0.O0L+00| 4.BAE+00] 1.44E-01] 1.94E-03] &.856+00] 2.08E-04] 3.21F-02] 5.99E+00
Z4lam. (Ci) not. est. | 2.31E+02| 4.29-01] b.49E+01] 5.88E+02) 3.83€-02] 8.03E+01| 2.11E-07| 1.04E+00] 8 Z1F+01
Volume. (1) nat ost. | 1.621+06| 2.986+06] 2.00E+06] 2.67E+06] 6.81E+04] 7.376+06] 1.40E+05] 6.43E+05] 5 40F+06
Na Molarmty noL est. | 1.43E+00| 4. 176+00] 6.35E+00] 2 .S1E+00] 1. 17E+01; 7.00E+00] 5.83E+00] 1.2GE+01] 7.00(+00
HZ0 [-timate not_est. | 1.410+06] 2.520+06] 1.98EHI6| 2.33E+06] 2.97E+04| & .GOF+I6] 9 48F+04[ 3.46E+06] 3.52(+06
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APPENDIX D - ESTIMATED SST INVENTORY

(Soluble Fraction Only, Retrieval Water Added per TWRS Process Flowsheet)
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Source 101-A 102-A 103-A 104-A 105-A 106-A]  101-AX| 102-AX| 103-AX| 104-AX
Units kg kg kg kg kg kg kg kg kg kg

Companent
AL{OH)4- 8.97E+04| 3,01E+03| 2.81E+04| 0.00E+00| 0.00E+00| 2.97E+03! 6.47E+04| 2.67E+03] 6.06E+03| 0.00E+00
BA+2 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00; 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00
CA+2 1.27E+02| 4.52E+00| 6.09E+01| 2.69E-01| 1.84E-01| 1.03E+01] 1.06E+02| 5.13E+00| 1.65E+01; 6.78E-02
CD+2 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+Q0| 0.00E+00| 0,00E+00] .00E+00] 0.00E+00] 0.00E+00] 0.00E+00
CR(OHM- 4 87E+03| 1.75E+02| 1.48E+03| 5.78E+00| 3.58E-01| 3.87E+02| 3.55E+03] 1.30E+02; 4.00E+02| 1.32E-01
FE+3 3.54E+02| 1.35E+01| 1.67E+02| 1.55E+01| 3.88E+01| 4.95E+01| 3.09E+02] 2.94E+01| 7.34E+01; 1.43E+01
HG+2 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+Q0| 0.00E+00! 0.00E+00| 0.00E+00; 0.00E+00
K+ 2.87E+03| 1,03E+02| 9.37E+02| 0.00E+00| 0.00E+00| 2.26E+02| 2.13E+03! 8.04E+01| 2.53E+02| 0.00E+00
LA+3 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00] 0.00E+00| 0.00E+00| 0.00E+00
NA+ 1.68E+06| 6.17E+04| 6.38E+05| 1.77E+04| 3.13E+04| 1.57E+05| 1.31E+06] 5.34E+04| 1.89E+05| 1.15E+04
Ni+3 7.85E+01| 2. 77E+00| 3.76E+01| 4.21E-01| 2.85E-01| 6.54E+00| 6.52E+01| 3.03£+00| 1.03E+01| 1.05E-01
PB+4 2.73E+02| 9.81E+00| 8.63E+01| 0.00E+00| 0.00E+00| 2.14E+01| 2.01E+02| 7.48E+Q0| 2. 33E+01| 0.00E+00
co3-2 5.19E+04| 1.97E+03| 1.79E+04| 4.16E+02| 2.83E+02| 5.51E+03| 3.92E+04| 2.05E+03| 5.02E+03| 1.05E+02
CL- 1.76E+041 6.56E+02| 642E+03| 7.03E+01| 5.99E+00( 1.68E+03| 1.35E+04| 5.51E+02| 1.73E+03| 2.21E+00
F- 1.51£+04| 5.41E+02| 4.85E+03| 0.00E+00| 0.00E+00| 1.18E+03| 1.11E+04| 4.18E+02| 1.31E+03| 0.00E+00
S04-2 5.06E+04| 1.82E+03! 2.44E+04] 1.17E+02] 8.18E+03| 4.44E+03; 4.63E+04  1.95E+03] 1.26E+04| 3.02E+03
NO3- 2.35E+08| 8. 40E+04; 1.01E+06| 8.71E+03| 5.87E+02| 1.93E+05] 1.88E+06| 8 30E+04| 2.69E+05| 2.17E+02
NO2- 3.16E+05| 1.15E+04; 1.01E+05| 1.50E+00( 3.09E+00| 2.51E+04| 2.34E+05] 8.76E+03| 2.73E+04| 1.14E+00
PC4-3 4 77E+04| 1.71E+03| 1.50E+04| 8.31E+01| 0.00E+00| 3.81E+03| 3.50E+04| 1.32E+03| 4.05E+03| 0.00E+00
OH- 4 47E+05| 1.91E+04| 1.47E+05| 1.04E+04| 2. 24E+04| 6.77E+04| 3 44E+05| 1.23E+04| 5.33E+04/| 8 26E+03
TOC 3.88E+04| 2.39E+03| 1.16E+04| 0.00E+00| 0.00E+00| 1.25E+04| 2.82E+04| 1.01E+03| 3.24E+03| 0.00E+00
Sre0 1.64E+06| 4 14E+06| 1.12E+04| 2.16E+06| 1.64E-02| 277E-03| 1.84E-06| 8.30E-11| 1.15E+04| 5.35E+06
Tc99 0.00E+00{ 1.38E+02| 4.13E+01| 3.78E-17| 6.22E+00} 1.27E-07| 1.08BE-08| 9.51E-16| 7.92E+00| 1.81E+01
Cs137 0.00E+00| 8.16E+04| 5.33E+03| 3.89E-14| 9.75E+03| 7.54E-05| B.00E-07| 1.12E-12| 4 68E+03;] 3.17E+04
TRU 3.14E+03| 2. 37E+03| 7.10E+02! 1.11E+03} 4.52E-02| 1.37E+03| 3.20E+02| 1.52E+02| 1.27E+01| 3. 91E+02
H20O 1.31E+07| 4.82E+05| 4.93E+06| 1.55E+05| 2.76E+05| 1 23E+06| 1.02E+07| 4.13E+05| 1.48E+06] 1.02E+05
Volume (L) 1.46E+07| 5.36E+05| 5.55E+06| 1.54E+05| 2.72E+05| 1.37E+06] 1.14E+07| 4. 65E+05! 1.64E+06| 1.00E+05
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Source 11-B 102-B 103-B 104-B 105-B 106-B 107-B 108-B 109-B 110-B
Units kg k kg ko kg kg kg kg kg kg

Component ‘
AL(OH)4- 9.16E+02| 1.856+02| 0.00E+00| 4.17E+03| 2.20E+02] 0.00E+00] 6.91E+03| 1.40E+03| 2.56E+03| 0.00E+00
BA+2 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0,00E+00{ 0.00E+00| 0.00E+00
CA+2 3.16E+01| 9.87E+00| 2.30E+01| 2.61E+01| 1,14E+02| 4.76E+01) 5.81E-01] 2.47E+01) 3.46E+01) 1.49E+00
CD+2 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00{ 0.00E+00| 0.00E+00
CR(OH)M4- 151E+02| 4.86E+01| 1.12E+02| 1.65E+02| 5.64E+02| 2.32E+02] 3.21E+01| 1.27E+02 1.71E+02| 4.73E+01
FE+3 1509E+02| 2 80E+01| 6.31E+01( 1.46E+02| 3 22E+02| 1.30E+02| 4.20E+01| 7.58E+01| 1.03E+02] 1.18E+02
HG+2 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00( 0.00E+00] 0.00E~+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00
K+ 0.00E+00| 0.00E+00| 0,00E+00| 0.00E+00| 0.00E+00| 0.00E+00 0.00E+00| 0.00E+00} 0.00E+0Q| 0.00E+00
LA+3 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00] 0.00E+00| 0.00E+00{ 0.00E+00| 0.00E+D0
NA+ 1 45E+05| 4 26E+04| 9.61E+04| 2 BOE+05! 4 87E+05( 1.94E+05] 1.37E+05] 1.28E+05| 1.43E+05] 2.08E+05
Ni+3 S 16E+01] 6.11E+00| 142E+01| 1.69E+01] 7.07E+01| 2.93E+01] 7.57E-01] 1.53E+01| 2.15E+01] 2.17E+00
PB+4 3 57E-04) 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00; 0.00E+00| 0.00E+00 0.00E+00
CO3-2 4 68E+03| 1.08E+03| 2.00E+03| 3.55E+03| 9.17E+03| 3.73E+03| 8. 97E+02( 2.12E+03] 2.95E+03| 2.30E+03
CL- 9. 77E+02| 2.37E+02] 5.48E+02| 1.16E+03| 2.80E+03| 1.13£+03| 1.88E+03| 6.47E+02] B.41E+02 8.61E+02
F- B.50E+03| 2. 11E+03| 4.92E+03| 1.54E+04| 2.58E+04[ 1.02E+04] 6.84E+03| 6.68E+03| 7.38E+03) 1.23E+04
504-2 7 SRE+03| 2.45E+03| 5.22E+03| 6.52E+03| 2.43E+04| 1.00E+04] 9.55E+02| 5.30E+03| 7.28E+03) 2.13E+03
NO3- 1 38E+05| 3.87E+04| B.06E+04| 1.72E+05| 4.53E+05| 1.85E+05| 3.56E+04] 1.03E+05| 1.3BE+05| 1.27E+05
NO2- S OBE+03| 0.72E+02| 2.16E+03| 5.21E+03| 1.12E+04} 4 48E+03| 3.85E+03] 3.12E+03 3.82E+03] 3.25E-01
PO4-3 2 70E+04] 1.52E+04| 3 51E+04| 8 74E+04| 1,80E+05] 7. 22E+04] 4.01E+04] 4 57E+04| 5.24E+04 4.85E+04
aoH 3 G8E+04| 0.77E+03| 2.11E+04| 9.45E+04! 1.06E+05| 4.07E+04] 5.98E+04| 3.33E+04 2.93E+04| 7.99E+04
TOC B5.54E+02| 0.00E+00| 0.00E+00] 0.00E+00{ 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00 0.00E+00| 0.00E+00
Sro0 3.24E-26| 1.89E+02| 5.66E+03| 4.66E+03| 7.00E+02| 9.19E+01] 1.38E+04| 2 47TE+04| 3.21E+03| 3.60E+04
Tc99 1 17E-28| 5.79E-01| 3.17E+00| 1.11E+00| 8.76E+00| 4.13E-01| 7.98E+00[ 1.67E+01] 5.77E+00| 1.85E+02
Cs137 > BGE-26| 6.69E+02| 2 70E+03| 1.26E+03| 1.05E+04| 4.76E+02| 1.23E+04| 8.62E+03| 3.47E+03 1.73E+04
TRU 6.84E+02| 6.51E+01| 2.32E+02| 9.63E+01| 9.69E+00{ 1.19E+00{ 3.71E+01! 7 00E+00| 1.65E+00| 1.07E+03
H20 1 1GE+06| 3.49E+05| 7 B7E+05| 2.38E+06| 3.99E+06! 1.50E+06] 1.19E+06| 1.06E+06| 1.16E+06| 1.77E+06
Volume (L) 1 J6E+06| 3.70E+05| 8.36E+05| 2.44E+06| 4.24E+06] 1.69E+08] 1.19E+08| 1.12E+06 1.24E+06| 1.80E+06




WHC-SD-WM-RPT-210, Rev. O

Source 111-B 112-B 201-B 2028 203-B 204-B| 101-BX| 102-BX| 103-BX; 104-BX
Units kg kg kg kg kg kg kg kg ka kg
Componert
AL(OH)- 0.00E+00| 6.356+02] 0.00E+00( 0.00E+00| 0.00E+00| 0.00E+00] 3.37E+02| 9.92E+02| 1.59E+03! 0.00E+00
BA+2 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00] 0.00E+00, 0.00E+00| 0.00E+00] 0.00E+00
CA+2 1.55E+00| 6.37E+00] 2.73E-01| 2.64E-01| 4.88E-01| 4.78E-01| 3.08E-01| 1.97E-01| 3.07E-01| 1.57E-01
CD+2 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0,00E+00| 0.00E+00{ 0.00E+00| 0.00E+00| 0.00E+00; 0.00E+00
CR(OH)4- 4 37E+01| 2.03E+02| 6.18E+00| 5.97E+00| 1.10E+01| 1.08E+01| 3.52E+00| 5.16E+00| B.03E+00| 4.99E+00
FE+3 1.34E+02| 2.49E+01| 1.40E+01| 1.38E+01| 2.51E+01]| 2.46E+01] 1.76E+01| 9.10E+00] 1.43E+01; 6.72E+00
HG+2 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00{ 0.00E+00{ 0.00E+00( 0.00E+00| 0.00E+00{ 0.00E+00) 0.00E+00
K+t 0.00E+00| 3.42E+01| 2.39E+02( 2. 31E+02| 4.27E+02| 4.19E+02] 0.00E+00| 0.00E+00| 0.00E+00{ 0.00E+00
LA+3 0.00E+00| 0.00E+00| 1.63E+00| 1.58E+00| 2.92E+00] 2. 86E+00i 0.00E+00| 0.00E+00| 0.00E+00, 0.00E+00
NA+ 2 0OE+05| 4 46E+04| 2.15E+04| 2.08E+04| 3.84E+04| 3 77E+04] 3.06E+04| 2.86E+04/ 4.42E+04] 3.23E+04
NI+3 2 17E+00| 4.05E+00| 4.21E-01| 4.07E-01| 7.51E-01] 7.37E-01] 1.26E+00] 2.82E-01) 4.42E-01| 2.13E-01
PB+4 7 0BE-05| 4.32E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00] 0.D0E+00) 0.00E+00| 0.00E+00)
C03-2 3 30E+03] 7.75E+02| 4.21E+02| 4.07E+02| 7 52E+02( 7. 3BE+02| 3.46E+03| 3.51E+03| 5.43E+03) 4.01E+03
CcL- 7 OBE+02| 2 73E+02| 1.12E+02| 1.09E+02| 2.01E+C2| 1.97E+02] 1.13E+02| 2.12E+01| 3.33E+01| 1.61E+01
F- 113E+04| 0.29E+02| 8.71E+03| 8 42E+03[ 1.56E+04| 1 53E+04] 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00
S04-2 6.80E+03| 1.32E+03| 1.29E+01 | 1.25E+01[ 2.30E+01] 2. 26E+01| 3.73E+03| 4 31E+03| 6.66E+03] 5.05E+03
NO3- 117E+05| 7.67E+04| 2.12E+04| 2.05E+04| 379E+04| 3.72k+04] 9.65E+03] 4.11E+03| 6.45E+03| 2.96E+03
NO2- 3 54E+00| 3 BAE+03| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00] 2.12E+01)| 2.19E+02| 3.51E+02| 0.00E+00
PO4-3 A AGE+04] 3.626+03| 7.72E+02| 7 46E+02( 1.38E+03[ 1.35E+03] 2.41E+03| 2.88E+03| 4.45E+03| 3.38E+03
[OH- 8.65E+04) 7 38E+03| 3.03E+03| 2.93E+03] 5.41E+03( 5.31E+03] 1.82E+04| 1 69E+04| 2.61E+04| 1.98E+04
TOC 5 45E+00] 1.64E+02| 7.B4E+02 7.39E+02| 1.36E+03| 1.34E+03] 2.76E+02| 0.00E+00| 0.00E+00| 0.00E+00
Sro0 6.64E05 7.77E+04] 0.00E+00D] 0.00E+00| 0.00E+00| 0.00E+00] 6.58E-16| 7.35E+04| 1.43E+05| 1.08E+04
Tco9 1 89E+03| 1.27E+02] 0.00E+00! 0.00E+00] 0.00E+00| 0.00E+00| 3.76E-17| 3.976+02; 2.38E-16| 2.05E+03
Cs137 1 54E+05 6.33E+04] 0.00E400| 0.00E+00| 0.00E+00| 0.00E+00] 2.32E-15| 7.13E+04| 2.46E-13| 1 70E+0S
TRU 4.G0E+01] 2.B4E+01| 0.00E+00| 2 32E+02| 7.32E-01] 7.32E+00! 6.00E+02 4.73E+02] 1.44E-03| 9.126+01
H20 i 1 79E+06| 3.44E+05| 1.77E+05| 1.71E+05| 3.16E+05| 3.10E+05| 2.61E+05] 247E+05| 3.82E+05! 281E+05
Volume (L) 1.82E+06| 3.88E+05| 1.87E+05 1.81E+05| 3.34E+05| 3.2BE+05] 6.76E+05] 4.80E+05 7.33E+05] 4.32E+05
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WHC-SD-WM-RPT-210, Rev. O

Source] 105-BX| 106-BxX] 107-BX] 108BX] 106-BX] 110-BX] 111-BX] 112BX] 101-BY| 102BY
Units kg kg kg kg kg kg kg kg kg kg

Component
AL(OH- 0.00E+00| 0.00E+00| 1.45E+04| 1.10E+03| 6.74E+03| 8.82E+03| 1.11E+04| 5.55E+03| 1.89E+04| 1.69E+04
BA+2 0.00E+00| 0.00E+00| 0.COE+00( 0.00E+00| 0.00E+00] 0.00E+00| 0.00E+00| 0,00E+00{ 0.00E+00{ 0.00E+00
CAT2 176E-01] 1.19E-01| 1.22E+00| 9.23E-02| 1.09E+01] 1.70E+01| 7.07E+01| 1.36E+01| 1,37E+02 1.23E+02
CD+2 0.00E+00] 0.00E+00| 0.00E+00| 0.00E+00| 0.C0E+00} 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00
CR{OH)- 5 50E+00| 3.77E+00| 6 74E+01| 5.10E+00| 1.57E+02] 5.54E+02| 2. 35E+03| 9.00E+01| 4.37E+03] 3.90E+03
FE+3 7 53E+00| 5.08E+00| 8.82E+01| 6. 67E+00| 0.75E+02| 8.53E+01| 2.03E+02| 6.96E+01| 3.85E+02| 3.41E+02
HG+2 0.00E+00]| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00] 0.00E+00| 0.0DE+00| 0.00E+00| 0.00E+00| 0.00E+00
e 0.00E+00] 0.00E+00| ©.00E+00| ©.00E+00| 0.00E+00| 8 95E+01| 3.B4E+T2| 0.00E+00| 7.47£+02] 6.67E+02
LA+3 0.00E+00| 0.00E+0G| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00[ 0.00E+00] 0.00E+00| 0.00E+00] 0.00E+00
NA+ 3.62E+04| 2.44E+04| 2.87E+05| 2 17E+04| 6.97E+05| 2.18E+05| 4.03E+05] 1.63E+05| 7.62E+05 6.69E+05
NI+3 239E-01| 1.61E-01| 159E+00| 1.20E-01| 1.62E+01[ 1.10E+01| 4. 42E+01| 8.70E+00] 8.59E+01] 7.66E+01
PB+d 0.00E+00[ 0.00E+00| 0.00E+00| 0.00E+00| 0,00E+00| 1,13E+01] 4.85E+01| 0.00E+00| .43E+01| 8.42E+01
CcOo3-2 4 49E+03| 3.03E+03| 1.88E+03| 1.42E+02| 2.00E+04| 2.53E+03] 7.40E+03| 1.75E+03| 1.77E+04] 1.43E+04
CL- 1. 80E+(| 1.22E+01| 6.13E+02| 4.64E+01| 8.73E+03| 8.61E+02] 2.56E+03| 5.48E+02| 4.88E+03[ 4.36E+03
F- 0.00E+00| 0.00E+00| 1.43E+04| 1.09E+03| 6.66E+03| 7. 05E+03| 3.77/E+03| 8 31E+03] 4.74E+03] 4 23E+03
8042 5.66E+03| 3.82E+03| 2.00E+03| 1. 52E+02| 1.01E+05| 4 16E+03] 1.42E+04| 3.54E+03] 3.17E+04] 2.65E+04
NC- 3 320E+03] 2. 24E+03] 7 47E+04| 5 66E+03] 8.76E+05| 2.17E+05] 7.91E+05| 7.96E+04] 1 53E+06| 1.36E+06
NO2- 0.00E+00| 0.00E+00| 8.0BE+03| 6.11E+02| 3.75E+03| 1.37E+04| 4.3BE+04| 4.34E+03] 8.38E+04| 7 48E+04
PO4-3 3.78E+03| 2.56E+03| 8 A2E+04| 6.37E+03| 5.13E+04| 4.02E+04[ 1.70E+04| 5.22E+04| 2.08E+04| 1.74E+04
oH- 2 21E+04| 1 GOE+04| 1 27E+05| 8.62E+03| 2.10E+05| 6.60E+04] 4.50E+04| 5 98E+04| 9.03E+04| 7.34E+04
TOC 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 4 10E+02| 1.98E+03| 0.00E+00| 3 93E+03| 3.52E+03
Sro0 3 30E+06| 9.49E+05| 2 56E+04| 2 80E+03| 2.26E+05| 1.26E+05] 1.26E+05| 2 57E+03| 1.97E+05| 8.06E+04
Tc99 9.50E+02| 1.49E+03| 3.29E+00| 7.63E-02| 2.81E+00| 2.02E+02| 2.08E+02| 1.25E+00| 2.67E+02| 7.72E+01
Cs137 4.07E+D4| 152E+06| 3.73E+03| 1.23E+02| 4.22E+03| 1.00E+05| 1.03E+05| 1.87E+03| 1.32E+05| 3.83E+04
TRU 2 27E+03| 1.60E+03| 4 28E+01| 4.28E+00| 6.89E+01| 5.67E+01| 4.21E+01| 1.32E+01| 5.18E+01| 1.50E+01
H20 3 15E+05| 2. 13E+05| 2 51E+06! 1.00E+05| 5.58E+08| 1.79E+06| 3 04E+06| 1 40E+08] 571E+06! 4.99E+06
Votume (L) 4.91E+05| 5.44E+05| 2.50E+06| 1.89E+05| 6.06E+06| 1.89E+06] 3.51E+06] 1.42E+06] 6.63E+06] 5.82E+06
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WHC-SD-WM-RPT-210, Rev. O

Source] 103-BY[ 104-BY] 105BY] 106-BY] 107-BY[ 108-BY] 109-BY] 110-BY] 111-BY| 112-BY
Units kg kg kg kg kg kg kg kg kg kg
Component
AL(OH)4- 2. 31E+04| 9.38E+03] 1.40E+04| 2.67E+04| 5.99E+03| 0.006+00| 2.09E+04| 9.06E+03| 2.34E+04| 1 46E+04
BA+2 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00{ 0.00E+00| 0.00E+00| 0.00E+00
CA+2 1.54E+02| 1.02E+02| 1.34E+02| 2. 15E+02| 5.99E+01| 2 67E+01| 1.52E+02] 8.37E+01[ 1.70E+02| 1.0BE+02
CD+2 0.00E+00| 0.00E+00| 0.0DE+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00] 0.00E+00| 0.00E+00| C.00E+00
CR(OH)4 4.80E+03| 321E+03] 4.23E+03| 6.80E+03| 1.88E+03| 8.08E+02| 4 84E+03] 2 63E+03| 5.42E+03| 3 43E+03
FE+3 4 30E+02| 4.09E+02[ 4.93E+02| 6.71E+02| 2.69E+02| 2 04E+02| 4. 26E+02] 3.61E+02| 4.75E+02| 3. 10E+02
HG+2 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| C.00E+00
K+ 8.36E+02| 5.47E+02| 7.21E+02} 1.16E+03| 3.18E+02| 1.35E+02| 8.28E+02| 4.45E+02| 9.27E+02| 5.86E+02
LA+3 0.00E+00| 0.00&+00] 0.00E+00] 0.00E+00| 0.00E+00]| 0.00E+00| 0.00E+00| 0.00E+0G0| 0.00E+00| 0.00E+00
NA+ 8.22E+05| 7.00E+05] B.75E+05] 1.24E+06| 4.25E+05| 3.11E+05| 8,41E+05| 6.30E+05| 9.30E+05| 5 90E+05
NI+3 9.61E+01] 6.67E+01| 8B.66E+01| 1.36E+02| 4.01E+01| 2.08E+(1| 9.52E+01| 5.62E+01| 1.06E+02| 6.75E+01
PE+4 1.06E+02| 6.91E+01] 9. 11E+01| 1.47E+02| 4.02E+01| 1.70E+01| 1.05E+02| 5.82E+01 1.17E+02| 7.40E+01
CO32 1 50E+04| 1.31E+04| 1.78E+04| 2.36E+04| 8.65E+03| 5.42E+03| 1.91E+04| 1.12E+04| 2.00E+04| 1.19E+04
cL- 5.47E+03| 4.42E+03| 5.52E+03| 8.18E+03| 3.01E+03| 1.93E+03| 5.41E+03| 3.96E+03| 6.05E+03] 3.91E+03
F- 5.30E+03| 1.14E+04| 1.21E+04| 1.23E+04| 6.03E+03| 9.09€+03| 5.25E+03] 1.20E+04| 5.87E+03| 4.03E+03
S04-2 3.05E+04| 6.27E+04| 6.87E+04| 6.82E+04| 3 65E+04| 4.79E+04| 3.46E+04| 5.60E+04| 3.70E+04| 2. 45E+04
NO3- 1.71E+06| 1.21E+06| 1.56E+06| 2. 44E+06| 7. 51E+05| 3.95E+05| 1.69E+06| 1.03E+06| 1.89E+06) 1 21E+06
NO2Z- 9.42E+04| 6.14E+04| 8.00E+04| 1.30E+05| 3.57E+04| 1. 51E+04! 9.28E+04( 5.08E+04] 1.04E+05] 6.57E+04
PO4-3 1.99E+04] 9 40E+04] 2 89E+04| 3.44E+04| 1.38E+04| 1.45E+04] 2.27E+04] 3.01E+04] 2 42E+04| 1.50E+04
OH- B 8.13E+04] 1.38E+05| 1.58E+05| 1.67E+05| 8.33E+04] 1.07E+05] 9.77E+04] 1.42E+05| 1.02E+05| 6.42E+04
TOC 4.42E+03] 7.48E+03| 8.45E+03| 1.04E+04| 5.98E+03| B.28E+03| 4.35E+03] 9.46E+03| 4.80E+03] 3.28E+03
Sr90 4.04E+05] 1.65E+05| 1.38E+05| 2. 10E+05| 9.01E+04| 2.92E+04] 5.79E+04| 1.92E+05] 1.93E+05| 4.38E+04)
Tco9 1.25E+01] 2.72E+02| 2. 12E+02| 2.70E+02; 9.83E+01| 1.106+02| 8.63E+01] 241E+02] 2 736+02] 5.01E+01
Cs137 6.36E+03| 1 35E+05| 1.05E+05] 1. 34E+05] 4.80E+04| 6.33E+04] 4.27E+04| 1.20E+05| 1.35E+05] 2.48E+04)
TRU 1.08E+03] 2.82E+02] 1.81E+02| 1.08E+02] 7.10E+01| 9.02E+01 1.68E+01| 1.30E+02| 5.33E+01| 9.71E+00
H20 6.12E+06| 5.36E+06] 6.67E+06| 9.34E+06] 3.24E+06| 2.47E+06| 6.29E+06| 4. 86E+06! 6.95E+06| 4. 41E+06
Volurre (L) 7 15E+06| 6.09E+08| 7.61E+06| 1.08E+07| 3.69E+06| 2.71E+D6| 7.31E+06] 5.48E+06| B.09E+06| 5.13E+06




WHC-SD-WM-RPT-210, Rev. 0

Source 101-C[  102-C[ 103-C[ 104C[ 105C[ 106C] 107C] 108C[ 109-C 110-C
kg kg kg kg kg kg kg kg kg kg

Component
AL(CH)4- 6.77E+03| 6.97E+04| 6.33E+03| 3.43E+04| 2.49E+04| 2. 48E+03] 9. 14E+03] 7.59E+02] 4. 22E+02| 7 B8E+03
BA+2 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| G.00E+00] 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00
CA+2 1.16E+00| 4.84E+00| 7.00E-01| 3.12E+00| 1.30E+00| 2.09E+00| 1.10E+00| 7.96E-01] 1.65E+00] 6.63E-01
CD+2 0.00E~+00| 0.00E+00! 0.00E+00| 0.00E+0Q| 0.00E+00| 0.00E+CQ] 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00
CR{OH)4 152E+01| 7.75E+01| 1.19E+01| 4.24E+01| 2.85E+01| 2.99E+01] 4.81E+(| 1.11E+01| 3.34E+00| 3.66E+01
FE+3 8.94E+01| 2.79E+02| 3.74E+01| 1.74E+02| 7.48E+01| 1.31E+02{ 7.45E+01| 6.15E+01] 2.31E+01| 4.79E+01
HG+2 0.00E+00{ 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00[ 0.00E+00| 0.00E+00]{ 0.00E+00| 0.00E+00
K+ 0.00E+00]| 8.04E+01| 0.00E+00| 1.51E+02| 0.00E+00| 0.00E+00! 0.00E+00| 0.00E+00{ 1.75E+01| 0.00E+00
LA+3 0.00E+00| 0.00E+00| 0.00E+(0| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00
NA+ 4.79E+04| 1.49E+05| 1.59E+04| 1.61E+05| 4.96E+04| 8.83E+04| 2.23E+05| 5.07E+04] 3.66E+04| 1.56E+05
NI+3 1.79E+00| 7.67E+00| 1.11E+00| 4.32E+00( 2.00E+00| 6.03E+00] 1.13E+00| 1.47E+00| 7.08E+00| 8.62E-01
PB+4 0.00E+00| 0.00E+0Q| 0.00E+00| 2.70E-02| 0.00E+00| 0.00E+00¢ 0.00E+00| 0.00E+00| 1.12E+03[ 0.00E+00
lcoz2 T 2.75E+03| 8.38E+03| *.0BE+03| 6.94E+03| 2.25E+03| 4.81E+03| 2.46E+03] 1.96E+03] 2.55E+03] 1.02E+03|
CL- 6.51E+02| 1.08E+03| 1.18E+02| 1.45E+03| 3.36E+02| 9.29E+02[ 6.86E+02] 5.64E+02| 4.08E+02] 3.33E+02
F- 0.00E+00| 1.97E+04| 0.00E+00| 4.04E+04| 0.00E+00| 0.00E+00| 1.02E+04| 7.51E+02| 4.17E+02] 7.79E+03
S04-2 7.20E+03] 4.69E+03| 8.57E+01| 9.48E+02| 2.06E+03| 4.42E+03| 1.79E+03| 6.11E+03| 2.29E+02( 1.09E+03
NO3- 7.06E+04] 1.84E+05| 1.46E+04| 1.16E+05| 6.22E+04| 7.78E+04| 5.74E+04| 5.82E+04| 5.99E+04[ 4.06E+04
NO2- 1.49E+03| 1 86E+04| 1.67E+03| 1.22E+04| 1.32E+04| 4 60E+03| 5.831E+03| 5.21E+02] 1.71E+03] 4.39E+03
POA-3 Q43E+02! 1.25E+03| 7 41E+01| 6. 22E+02| 2. 44E+02[ 7. 78E+02| 6.00E+04] 5.20E+03| 3 41E+03] 457E+04
OH 1.18E+04!{ 1.94E+04| 5.57E+03| 6.66E+04| 9.30E+03| 4.15E+04| 1.18E+05| 1. 67E+04] 1.87E+04| 6.90E+04
TOC 0.00E+00] 4.54E+00| 0.00E+00| 1.77E+04[ 0.00E+00| 8.56E+02| 9.39E+03| 4.09E+02| 6.99E+03! 0.00E+00
Sra0 4.05E+04} 6.05E+05| 2 35E+05| 2.17E+05| 1.65E+06| 3.18E+05] 4.93E+04| 1,32E+04| 4.04E+01| 7.17E+03
Tco9 2.07E+01| 1.99E-08| 1.60E-08| 5.13E-09! 6.90E+02| 0.00E+00| 1.34E+00| 9.14E-04] 921E-01| 1.74E-10
Cs137 4.63E+04| 3.68E-05 3.55E-05] 1.14E-05' 7.10E+04| 0.00E+00] 2.17E+03| 1.16E+00! 1.30E+03| 3.24E-07
TRU 1.58E+02| 2.86E+03| 4 06E+02| 1.20E+03| 7.83E+03| 5.59E+02! 3.35E+02| 1.14E+02] 9.58E-01| 1.33E+02
H20 3.70E+05| 1.14E+06] 1.27E+05| 1.29E+06| 3.74E+05| 7.29E+05| 1.93E+06| 4.09E+05| 2.65E+05| 1.36E+06
Volume (L) B8.7BE+05| 8. 11E+06! 9.87E+05| 5.79E+06| 2.47E+06| 2.72E+06| 1.94E+06] 4.41E+05| 5.58E+05| 1.36E+06




WHC-SD-WM-RPT-210, Rev. O

Source|  111-C]  112-C] 201-C[ 202-C[ 203-C] 204-C| 101-8]  102-8] 1038 1045
Units kg kg kg kg kg kg kg kg kg kg
Component
AL(OH)a- 4.30E+03| 3.B1E+03| 0.00E+00| 0.00E+00| 0.00E+00] 0.00E+00| 5 88E+04| 6.65E+04| 2.77E+04] 4.68E+04
BA+Z 0.00E+00{ 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00} 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00; 0.00E+00
CA+2 3.89E-01] 2.75E+00| 7.67E-03| 3.84E-03| 1.92E-02] 1.15E-02| 3.44E+01| 7.02E+01| 3.57E+01; 1.99E+00
CD+2 0.00E+00{ 0.00E+00| 0.00E+00| 0,00E+00| 0.00E+00} 0,00E+00| 0.00E+00| 0.00E+00| 0.00E+00] 0.00E+00
CR(OH)4- 1.02E+01| 6.43E+00| 243E-01| 1.22E-01| 6.08E-01] 3.65E-01| 4 23E+03| 3.25E+03| 1.92E+03| 5.79E+03
FE+3 1.40E+01| 327E+01| 3.28E-01| 1.64E-01| B.19E-01| 4.91E-01| 1.46E+02| 9.26E+01] 9.74E+01[ 1.12E+02
HG+2 0.00E+00] 0.00E+00| 0.00E+00| 0,00E+00| 0.00E+00} 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00
K+ 0.00E+00| 7 4BE+00| 0.00E+00| 0.00E+00| 0.00E+00] 0.00E+00| 7.59E+02| 2.11E+03| 8.66E+02| 0.00E+00
LA+3 0.00E+00{ 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00} 0.00E+0Q| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00
NA+ 3.80E+04| 5.74E+04| 157E+03| 7.87E+02| 3.94E+03] 2.36E+03] 4 71E+05| 9.98E+05| 4.34E+05] 1.15E+05
NI+3 1.04E+00[ 1.11E+01| 1.04E-02| 5.20E-03] 2G0E-02] 1.56E-02| 2 20E+01| 4.10E+01| 2.20E+01] 2.88E+00
PB+4 0.00E+00] 4 78E+02| 0.00E+00| 0.00E+00| 0.00E+00} 0.00E+00] 1.14E-01| 3.17E-01| 1.30E-01] 0.00E+00
co32 6.00E+02[ 4 26E+03| 1,95E+02| 0.76E+01| 4.88E+02] 2.93E+02| 1.90E+04| 4,01E+04 1,90E+04] 3.07E+03
CL- 11GE+02| 6.07E+02| 7.85E-01] 3.92E-01] 1.06E+00| 1.18E+00| 4.67E+03| 1.02E+04| 4.12E+03| 1.54E+03
F- 1.50E+03] 6.24E+02| 0.00E+00] 0.00E+00] 0.00E+00| 0.00E+00| 1.82E+03| 5.40E+03| 2. 12E+03| 0.00E+00
5042 2 27TE+02| 2. 72E+02| 2.46E+02] 1.23E+02| 6.16E+02| 3.69E+02| 6.88E+03| 1.68E+04| 7.25E+03| 5.62E+02
NO3- 1 94E+04| 9.41E+04| 1.44E+02] 7.22E+01] 3 61E+02| 2. 17E+02| 7.94E+05| 1.38E+06 6.32E+05] 2 70E+05
NO2- 3 14E+03| 3.33E+03| 0.00E+00| 0.00E+00| 0,00E+00| 0.00E+00| 8.06E+04| 2, 185+05| 8.62E+04| 0.00E+00
FO4-3 8.91E+03| 5.16E+03] 165E+02) 8.23E+01| 4. 12E+02| 2 47E+02| 7.06E+03| 2.06E+04| 8.16E+03] 0.00E+00
o 1.57E+04| 2.65E+04| 0.64E+02| 4 82E+02| 2.41E+03| 1.35E+03| 8.29E+04] 2.56E+05| 1.04E+05| 0.00E+00
TOC 6.G60E+02| 1 00E+04| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 4 43E+03| 1.39E+04] 5 43E+03] 0.00E+00
Sr90 5 0BE+04| 2 21E+04| 3.60E+00| 3 14E-14| 3.77E+02| 1.55E-01] 3.44E+05| 3.14E+04] 1.74E-04] 2.B5E+05
TcS9 7 05E-01| 5.82E-01| 4.09E-04| 1.19E-16] 1.47E-00| 1.77E-05] 1.24E+02| 1.70E-07| 2.55E-07| 6.30E+00
Cs137 1.08E+03| 0.34E+02| 468E-01| 1.11E-13] 1.47E-06| 2.02E-02] 2 41E+04] 9.86E-05] 7.69E-05| 8.60E+03
TRU 4 BBE+01! 7. BOE+01| 2.45E-02| 6.74E-02| 6.74E-03] 2.3BE-05] 4.40E+02| 2.60E+01| 2.00E+00| 2.44E+02
H20 3.23E+05] 4.16E+05| 1.37E+04| 6.86E+03] 3.43E+04| 2.08E+04| 3.59E+06| 7.81E+05| 3.38E+06| B.04E+05
Volume (L) 5.14E+05| 9 30E+05! 2. 11E+04| 1.05E+04} 5.26E+04| 2.05E+04| 4.10E+06| 8.67E+06] 3.77E+06| 4.78E+06




WHC-SD-WM-RPT-210, Rev. O

Source 105-5 106-S 107-3 10B-5 109-S 110-8 111-8] 112-8] 101-SX{ 102-8X
Units kg kg kg kg kg kg kg kg kg kg

Component
AL{OH)4- E 41E+04| 6.66E+04] 4.37E+04| 7.17E+04| 6.82E+04] 5.04E+04| 6.58E+04| 7.57E+04| 6.66E+04] 6.41E+04
BA+2 0.0DE+00! 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00! 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00
CA+2 101E+02| 121E+02| 4 10E+01] 1.32E+02| 1.27E+02| 6.22E+01| 9.84E+01| 1.39E+02| 2.15E+01| 1.13E+02
cD+2 0.00E+00| 0.00E+00] 0.00E+00} 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00{ 0.00E+00] 0.00E+00
CR(OH)4- 4. 46E+03| 4.9BE+03| 4 50E+03| 4.51E+03| 5.41E+03] 4.21E+03] 4. 73E+03| 5.21E+03 5506+03] 1.56E+04
FE+3 S TTE+02| 7 ZOE+02| 1.96E+02] 1.97E+02| 6.32E+02| 1.98E+02| 2. 23E+02( 2.79E+02| 1.42E+02] 7.51E+02
HG+2 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.COE+00[ 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00
K+ 156E+03] 1 78E+03] 5.19E+02| 2.06E+03] 1. 91E+03| 9 53E+02] 1.54E+03| 2. 17E+03] 4.50E+02] 1.70E+03
LA+3 D.0DE+00| 0.00E+00| 0.00E+00| 0,00E+00| 0.00E+00| 0.00E+00] 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00
NAT §07E+05| 1.05E+08| 4.40E+05| 1.22E+06| 1.13E+06| 6.06E+05| 9.41E+05| 1.29E+06| 3.57E+05] 9,99E+05
NI+3 B.04E+0%| B 75E+01] 2.96E+01| 7.81E+01| 8.39E+01] 3.88E+01| 5.56E+01]| 8.42E+01| 1.45E+01; 8.55E+01
PB+4 > 35E-01] 2.64E-01| 3.80E-02| 3.10E-01| 2.87E-01] 1.43E-01| 231E-01] 3.26E-01| 6.80E-02] 2.55E-01
co3z 4.88E+04| 5.55E+04| 0.BAE+03| 6.43E+04| 5 98E+04| 3.06E+04] 4.85E+04| 6.78E+04| 1.29E+04/| 5.06E+04
cL- 7 14E+03| 8.08E+03| 3. 18E+03| 0.42E+03| B.73E+03 4.98E+03| 7.30E+03| 9.92E+03] 4.04E+03] 8.25E+03
F- 3 04E+03| 3.64E+03| 4 BUE+04| 4.27E+03| 3.95E+03| 1.97E+03| 3.18E+03| 4.49E+03| 1.11E+03| 3.65E+03
S04-2 152E+04| 1. 71E+04] 5.07E+03| 2.00E+04| 1.86E+04| 9.49E+03| 1.51E+04| 2.11E+04| 4 61E+03| 1.61E+04
NO3- 154E+06] 1 TAC+0B| 8.00E+05| 2.03E+06| 1.88E+08| 1.06E+06] 1.50E+06] 2. 13E+08] 7.17E+05| 1.63E+08
NOZ- 1 37E+05| 1 55E+05| 4.18E+04| 1.80E+05| 1.67E+05| 8.32E+04| 1.37E+05] 1.00E+05| 4.52E+04| 1.53E+05
PO4-3 131E+04| 1.47E+04| 3.43E+03| 1.73E+04| 1.B0E+04] 7.97E+03| 1.29E+04] 1.82E+04] 4.28E+03] 1.46E+04
[ 1 BaE+05| 2. 07E+05| 3.52E+04! 2.40E+05| 2. 25E+05| 1 0AE+05| 1.78E+05| 2.55E+05| 3.25E+04] 2.03E+05
TOC B8.00E+03| 0.07E+03] 1.74E+03] 1.07E+04| U.B7E+03| 4.74E+03| 7.81E+03| 1.12E+04| 2.60E+03| 9.31E+03
3r40 > B3E+04| 7 ATE+03| 3.BAE+D5| 4.36E+04| 4.99E+04| 3 40E+05| 4 28E+05| 8.42E+05| 4.28E+05| 1.21E+06
Tc99 1 83E+01| 3.57E+01| 2.55E-07| 1.04E+02| 3.60E+02| 2.38E+02] 2.22E+02] 155E+03| 6.87E-09] 7.14E-01
Cs137 > 37E+04| 4.66E+04| 3.76E-05| 6.31E+04| 3.55£+05| 3.96E+05 3.65E+05] 1.23E+06| 3.99E-06 1.09E+02
TRU 192E+011 2 6BE+00| 1.38E+03| 1.26E+02] 1.32E+02| 1.31E+02] 1.86E+01| 6.66E+02| 2.84E+02] 2.93E+01
H2O ) 7 13E+00| B.OGE+0B| 3. 34E+06| 0 41C+06| B.73E+06! 4 62E+06| 7.22E+06| 9.91E+06| 2 63E+06| 7.69E+08
Volurne (L) 8.0BE+06| 0. 12E+06| 4.25E+06] 1.06E+07| O.86E+06| 527E+06[ 8 18E+06] 1.12E+07] 4.25E+06] 8.69E+06

D-8




WHC-SD-WM-RPT-210, Rev. O

[ Source] 103-8X| 104-8X] 105-SX] 106-SX] 107-SX] 108-SX| 109-SX] 110-SX[ 111-8X[ 112-5X
Units kg kg kg kg kg kg kg kg kg kg
Component
AL(OH)4- B.14E+04| 7 90E+04| 8.11E+D4| 5.80E+04| 1.49E+04| 1.66E+04] 1.83E+04| 3. 84E+03] 1.19E+04| 1.06E+04)
BA+2 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00] 0.00E+00| 0.00E+00! 0.00E+00
CA+2 1.21E+02| 9.98E+01| 1.42E+02| 4.87E+01| 8.37E-01| 8.91E-01| 8.54E+01| 1.34E+01] 1. 79E+01] 7.99E+00
CD+2 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00 0.00E+00| 0.00E+00| 0.00E+00
CR{OHM4- 5.76E+03| 6.60E+03| 8.16E+03| 3.11E+03| 3.92E+03| 4.06E+03| 8.66E+03| 4 40E+03| 6.30E+03| 3.93E+03
FE+3 3576+02| 3 14E+02| 4.11E+02| 8.75E+01| 5 11E+01| 5.40E+01] 1.69E+02| 6.19E+01] 9.20E+01| 5.73E+01
HG+2 0.00E+00] 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00] 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00)
K+ 1.86E+03| 1.53E+03| 2. 10E+03| 1.90E+03| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00] 0,00E+00
LA+3 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00] 0.00E+00
Na+ 1 14E+06| 9.69E+05] 1.31E+06| 8.38E+05| 4.33E+04| 4. 74E+D4| 5.87E+05| 1.20E+05] 1.91E+05] 1.02E+05
NI+3 7 48E+01| 6.22E+01] 8 78E+01| 2.84E+01] 1.21E+00| 1.28E+00[ 4.15E+01] 7.35E+00| 1.01E+01| 4.89E+00
PB+4 2 79E-01| 2.30E-01| 3.16E-01| 2.B6E-01] 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00] 0.00E+00| 0.00E+00
032 5 87E+04| 4. 0DE+D4| 6.66E+04| 3.00E+04| 1.29E+03| 1.38E+03| 5.95E+03] 1.81E+03| 2. 74E+03| 1.64E+03
CL- 9.09E+03| 7.02E+03| 1.02E+04| 9.29E+03| 6.69E+02| 7.31E+02| 1.09E+03| 3.73E+02| 7.31E+02| 5.50E+02
F- 3.84E+03| 3.17E+03| 4.44E+03| 5.11E+03| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00
S04-2 1.83E+04] 1 52E+04| 2.12E+04| 1.42E+04| 2.39E+02( 2.62E+02| 3.82E+02| 1.15E+02| 2.44E+02| 1.90E+(2
NO3- 1.95E+06| 1.68E+06| 2. 22E+06| 1.08E+06| 1.02E+05| 1.12E+05| 1.56E+06| 3. 40E+05| 4.99E+05| 2.63E+05
NO2- 162E+05] 1.34E+05| 1.87E+05] 2.04E+05| 0.00E+00; 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00
PO4-3 155E+04| 1.2BE+04| 1.78E+04] 1.92E+04| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+0C| 0.0CE+00
OH 2.10E+05| 1.88E+05| 2.46E+05| 2.33E+05| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00{ 0.00E+00| 0.00E+00
TOC 0.38E+03| 7.62E+03] 1.09E+04] 1.32E+04| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+Q0| 0.00€+00| 0.00E+00
Sro0 4.17E+05| 4.29E+04| 2.19E+05| 9.61E+04| 1.07E+06| 6.64E+05| 2.00E+05 4.36E+05| 6.11E+05] 7.06E+05
Tc99 1.35E+03| 1.89E+02| 4. 24E+02| 1.60E+02| 2.05E-06| 4.08E-06] 2.05E-06| 1.27E-07, 6.08E-14| 4.62E-01
Cs137 4 61E+05| 3.14E+04] 6.49E+04| 6.33E+04| 1.83E-03| 3.53E-03 3.76E-03| 6.79E-05| 1.25E-10] 7.64E+02
TRU 1.78E+03| 5.47E+02| 6.46E+02| 2 71E+02| 5.71E+02] 6.15E+02| 3.09E+02] 7. 47E+02| 9.61F+02] 3.85E+02
H20 8.73E+06| 7.38E+06| 1.00E+07| 6.61E+06| 3.04E+05] 3. 33E+05| 4.20E+06| 9.19E+05| 1.36E+06| 7.25E+05
Volume (L) 9.97E+06| B.42E+06| 1.14E+07| 7 20E+06] 1.76E+06| 1.92E+06[ 5.10E+06| 1.12E+08] 1.66E+06| 1.18E+06




WHC-SD-WM-RPT-210, Rev. 0

Source] 113-SX|  114-SX] 1158X]  101-T] 1027 10371] 1041|1051 1061 1071
Units kg kg kg kg kg kg k| kg kg kg
Component
AL(OH)4- 312E+02| 7.05E+03| 7.16E+02| 6.98E+03| 3.37E+03| 3.71E+03| 1.52E+04| 1.89E+01| 2. 11E+03| 552E+03
BA2 0.00E+00{ 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| D.00E+00| 0.00E+00| 0.0DE+D0
CA+2 9.97E-03| 7.11E+01| 4.77E+00| 4.47E-01| 2.19E-01| 1.74E+00] 1.34E+00] 5.01E-01] 8.B0E-02| 4.64E-01
CD+2 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.0CE+00| 0.G0E+00| 0.00E+G0| 0.00E+00| 0.00E+00
CR{OH)4- 2.69E+01| 8 96E+03| 1.42E+03| 6.62E+00| 3.32E+00| 1.00E+02| O.62E+01| 2.03E+01| 4.14E+00| 2.57E+01
FE+3 5.29E-01| 1.60E+02] 2. BDE+01] 2.40E+01| 1.17E+01| 1.58E+01| 8.90E+01| 3.75E+01| 4.46E+00] 3.36E+01
AG+2 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| ¢.00E+00
K+ 0.00E+00| 0.00E+00| 0.00E+00] 0.00E+00] 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00{ 0.00E+00
LA 0.00E +00!| 0.00E+00| 0.00E+00| 0.0CE+C0| 0.0DE+00| 0.00E+00! 0.00E+00| 0.00E+0D| 0.00E+00| 0.00E+00)
NA*+ 7.49E+02] 5.20E+05| 2 57E+04| 9.89E+03| 5.14E+03| 1 58E+04] 3.23E+05| 7.27E+04| 1 D5E+04] 1.09E+05
NI+3 1.37E-02] 3. 58E+01| 3.65E+00| 7.14E-01| 3.50E-01] 1.29E+00| 165E+00| 7.06E-01] 1.20E-01] 6.04E-01
PB+4 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+0C| 0.00E+00| 0.00E+00] 0.00E+00] 0.00E+G0] 0.00E+00| 0.00E+00)
co32 1.54E+01| 5.44E+03] 3.62E+02| 8.74E+02| 5.20E+02| 5.46E+02] 2.06E+03| 7.73E+02[ 1.33E+02| 7.16E+02
Cl- 113E+01| 7.86E+02[ 7.15E+01] 7.24E+01| 2.62E+01| 9.45E+01[ 8 63E+02] 3. 11E+02| 3.59E+01| 2 33E+02
F- 0.00E+00! 0.00E+00! 0.00E+00] 0.00E+00| 0.00E+00| 2 5BE+011 1 64E+04] 4 50E+03] 3.226+02| 5 4BE+03
304-2 4.35E+00| 2 54E+02] 2 20E+01| 2.62E+02] 2. 52E+02| 3.09E+02} 2 86E+03| 5.63E+02] 7.57E+01| 7.62E+02
NO3- 175E+03| 1.30E+06| 6.78E+04] 1.43E+04] 5 55E+03 3.37E+04] 1.00E+05| 4.24E+04| 6.49E+03] 2.84E+04
NOZ- 0.00E+00| 0.00E+00| 0.00E+00| 1.54E+03| 7 42E+02| 1 B3E+03| 1.156+04 7.52E+02| 2.02E+03| 3.08E+03
PD4-3 0.00E+00| 0.00E+00| 0.00E+00| 1.65E+02| 1.64E+02| 1.58E+02] 9.01E+04| 1.85E+04] 1 50E+03| 3.21E+04
OH 0.00E+00| 0.00E+00[ 0.00E+00| 1.30E+03] 1.17E+03] 7.B3E+02| 1.37E+05 2.73E+04| 3.66E+03| 4.BAE+04
TOC 0.00E+00| 0.00E+00| 0,00E+00| 0.00E+00] 0.00E+00| 1.98E+01| 0.C0E+00| 0.00E+00| 0.00E+00] 0.00E+00
Sre0 1.86E+05] 6.40E+05| 4 59E+05| 1.49E+03| 253E+01] 1.25E+04] 2. 36E+04] 2.BBE+03) 1.47E+02! 2 0BE+04
Tc99 7 64E+01| 6,08E-14| 1.49E+02| 4 76E+01| 8.10E-01| 4.48E+00| 2.16E+00| 2.04E-16| 1.12E-01; 1.05E-16
Cs137 1 14E+05| 1.20E-10| 2.31E+05| 6.87E+03| 1.16E+02| 5.58E+02| 2.91E+03| 2.08E-13| 1,64E+02| 2 10E-13
TRU 8.B3E+01| ©.4BE+02| 2.18E+02| 5.80E+01| 1,00E+00| 5.73E+00| 1.41E+02| 1.78E+02| 1.98E+01] 4.12E+01
H2O 5 26E+03| 3.72E+06| 1.83E+05| 7.156+04| 3.86E+04| 1.14E+05| 2.80E+06| 6.22E+05| B.70E+04| 9.55E+05
Volume (L) 2 B3E+04| 4.53E+08| 2.23E+05| 7.65E+05| 3.68E+05] 3.38E+05| 2 81E+06| 6.32E+05| 2. 25E+05| 9.51E+05




WHC-SD-WM-RPT-210, Rev. 0

Source 108-T 109-T 110-T 1T M2T] 200-T] 202-T] 2037  204-T] 101-TX
Units kg kg kg kg kg kg kg kg kg kg

Component
AL(OH)4- 8.69E-+02| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00! 0.00E+00{ 0.00E+00] 0.00E+00| 1.18E+04
BA+2 0.00E+00{ 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00! 0.00E+00| 0.00E+00] O.D0E+00
CA+2 9.75E+00[ 2 45E+01] 2.42E+00| 4.27E+00| 6.56E-01| 2.73E-01| 2.05E-01] 3.41E-01] 3.70E-01| 2.82E+00
CD+2 0.00E+00| 0.00E+00; 0.00E+00} 0.00E+00| 0.00E+00| 0.00E+00{ 0.00E+00{ 0.00E+00| 0.00E+00| 0.00E+00
CR{OH}4- 4.91E+01| 1.14E+02| 7. 75E+01] 1.43E+02| 2.21E+01| 6.18E+00| 4.64E+00| 7.71E+00| 8.37E+00] 1.09E+03
FE+3 o 3.18E+01{ 6.68E+01| 1.84E+02| 3.17E+02( 4 98E+01| 1.40E+01| 1.06E+01| 1.75E+01| 1.90E+01! 2.64E+01
HG+2 0.00E+00] 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00] 0.00E+00| 0,00E+00| 0.00E+00| 0.00E+00| 0.00E+00
K+ 0.00E+00| 0.00E+00| 8. 56E+01| 3.076+02| 0.00E+00| 2.39E+02| 1.80E+02| 2.99E+02| 3.24E+02| 0.00E+00
LA+3 0.00E+00| 0.00E+00| 5.84E-01| 2.10E+00| 0.00E+00( 1.63E+00] 1.23E+00| 2.04E+00| 2.21E+00| 0.00E+00
NA+ 5.65E+04| 9,93E+04| 3.07E+05| 2. 40E+05| 2.02E+04| 2.15E+04| 1.62E+04| 2.60E+04]| 2.02E+04| 4 82E+04
NI+3 6.06E+00| 1.51E+01| 3.55E+00( 6.59E+00( 1.03E+00| 4.24E-01| 3.16E-01] 5.25E-01! 570E-01| 2.02E+00
PB+4 0,00E+00| 0.0CE+00| 0.00E+00| 0.00E+00]| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00! 0.00E+00| 0.00E+00
co32 8.61E+02| 1.80E+03] 3.74E+03| 6.58E+03| 1.01E+03| 4 21E+02] 3 17E+02] 5.26E+02| 5.71E+02| 1.11E+03
cL- 2.57E+02| 5.56E+02( 1.34E+03] 1.62E+03! 2. 10E+02| 1.12E+02] 8.45E+01| 1.40E+02| 1.52E+02| 5.50E+02
F- 2 94E+03| 5.23E+03| 2. 10E+04| 2 24E+04] 8.74E+02| 8 71E+03[ 6.55E+03| 1.00E+04] 1.18E+04| 4.29E+01
S04-2 2 16E+03| 5.16E+03| 1.91E+03| 2.07E+03{ 2.82E+02| 1.29E+01] 9.69E+00| 1.61E+01| 1.75E+01] 8.10E+02
NO3- 4 16E+04| 9 42E+04| 1.99E+05| 2 36E+05| 2.89E+04| 2. 12E+04| 1.60E+04| 2.65E+04| 2.88E+04] 1 1BE+05
NO2- 1.36E+03{ 2. 20E+03| 0.00E+00| 0.00E+00| 0.00E+00] O.00E+00| 0.00E+00] 0.00E+00| 0.00E+00| 0.00E+00
PO43 1.98E+04| 3 71E+04[ 7.07E+D4| 4 44E+04] 3.32E+03| 7.72E+02] 5.80E+02] 0.63E+02| 1.05E+03| 3.68E+02
OH B 1.59E+04| 2.10E+04| 1.13E+05| 6.63E+04| 3.86E+03| 3.03E+03| 2.28E+03| 3.78E+03| 4 11E+03] 0.00E+00
TOC 0.00E+00] 0.00E+00| 2.55E+02| 8 87E+02| 0.00E+00| 7. 64E+02] 5.75E+02] 9.54E+02] 1.04E+03| 3 21E+01
Srag 2.09E+03] 4 21E+01| 2.14E+03| 1.81E+03| 2 70E+03| 0.00E+00[ 0.00E+00] 0.00E+00| 0.00E+00| 5.05E+03
Tco9 1.99E-01| 1.24E+00| 6.23E-11| 0.00E+00| 3.22E-36| 0.00E+00| 0.00E+00| 0.00E+00! 0.00E+00| 6.38E-08
Cs137 3.40E+02| 1.43E+03| 6.38E-08| 0.00E+00| 2.57E-32( 0.00E+00| 0.00E+00| 0.00E+00] 0.00E+00| 1.856-05
TRU 4 12E+00| 4.65E-01] 1.61E+02| 1.24E+02| 2.14E+02| 0.00E+00| 3.11E-01| 3.11E+00] 0.00E+00] 1.09E-03
HzO 4.72E+05| 8.12E+05| 2.61E+06| 1.98E+06| 1.61E+05| 1,77E+05! 1,33E+05| 2.21E+05| 2.40E+05| 3.42E+05
Volume (L) 4 92E+05| 8.63E+05| 2.67E+08| 2 08E+06| 1.76E+05| 1.87E+05] 1.41E+05| 2. 34E+05| 2.54E+05| 1.01E+06




WHC-SD-WM-RPT-210, Rev. O

Source] 102.7X| 103-TX| _104-TX] 105X 106-TX] 107-TX| 108TX] 109TX] 110-TX] 111-TX
Units kg kg kg kg kg kg kg kg kg kg
Componert
AL{OH)4- 7 14E+03] 0.95E+03| 2 96E+03| 3.B7E+04] 2 95E+04| 1.74E+03| 8, 24E+03| 1.62E+04| 2.84E+04] 2.21E+04
BA+2 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00
CA+2 3.309E+01| 4.72E+01| 1.41E+01| 1.84E+02| 1.37E+02| 8.28E+00] 3.34E+01] 1.36E+00| 1.30E+02] 9.99E+01
cD+2 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00( 0.00E+00] 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00
CR{OH)4- 2 15E+03| 3.00E+03] 8.03E+02| 1.17E+04| B.78E+03| 5.24E+02| 2.47E+03| 7.54E+01] 8.25E+03] 6.34E+03
FE+3 N 9.28E+01] 1.296+02] 4. 13E+01] 5.03E+00| 3.G0E+02| 2.38E+01] 3.30E+01| 9.86E+01| 3.61E+02] 2.78E+02)
HG+2 0.00E+00| 0.00E+00| 0.00E+00] 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00] 0.00E+Q0| 0.00E+00| 0.00E+00
K+ 0.00E+00| 0.00E+00| 0.00E+Q0| C.00E+00] 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00
LA+3 0.00E+00| 0.00E+00| 0.COE+00| 0.00E+0D| 0.00E+00] 0.00E+00| 0.00E+00]| 0.00E+00| 0.00E+00| 0.00E+00
NA+ 2 BAE+05| 3.54E+05| 1.19E+05| 1.37E+06| 1.02E+06| 6.83E+04] 2 95E+05( 3.21E+05] 8.92E+05] 7 69E+05
NI+3 2 00E+01| 2.91E+01]| 8. 76E+00| 1.13E+02| 8.47E+01| 5.13E+00] 1.56E+01] 1.77E+00] 8.03E+01[ 6.17E+01
PE+4 0.00E+00| D.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00{ 0.00E+00| 0.00E+00| 0.00E+00
C0O3-2 T2 87E+03| 4.02E+03| Z.87E+03] 1.56E+04| 1.09E+04| 1.69E+03| 3.35E+03| 2.10E+03| 1.04E+04( 8,04E+03
CL- 150E+03] 2.12E+03| 6.37E+02| B.25E+03] 6.15E+03| 3.72E+02] 1.79E+03] 6.86E+02| 5.90E+03] 4.57E+03
F- 5.0BE+02| B.30C+02| 2 A7E+02| 3.23E+03| 2. 40E+03] 1.45E+02| 6.8BE+02] 1.60E+04| 3.56E+03[ 3.14E+03
S04-2 4 27E+03| 5.90E+03| 3.86E+03 2. 25E+04| 1 61E+04| 1.95E+03[ 5.34E+03( 2. 24E+03| 1,55E+04| 1.20E+04
NO3- 6.00E+05| B.72E+05| 2.61E+05| 3.30E+06| 2.53E+06( 1.53E+05| 7.27E+05| 8.36E+04| 2.41E+06| 1.86E+06
NO2Z- 2 41E+04| 3.35E+04| 9.98E+03| 1.31E+05| 9.70E+04| 5.86E+03[ 2.78E+04| 9.03E+03{ 9.33E+04| 7. 21E+04
PO4-3 1.85E+03| 2.60E+03| 2.18E+03| 8.80E+03| 6.91E+03| 1.07E+03| 1.66E+03] 9.42E+04| 1.31E+04( 1.18E+04
OH- 7 62E+03| 4. 37E+03| 9.53E+03] 1576404 864E+03| 4.80E+03( 3, 96E+03| 1 42E+05| 1.82E+04| 1.66E+04
TOC 5.28E+02| 7.36E+02| 2.13E+02| 2.87E+03] 2 13E+03| 1.26E+02| 6.07E+02] 0.00E+00| 1.99E+03| 1.51E+03
Sra0 1.93E+02| 4 30E+02| 3.79€-05| 1.89E+03| 3.11E-06| 5.86E-04] 3.04E+03] 8.72E+04| 6.11E+04] 2.88E+04
Tc99 B.64E+00| 0.54E-01] 1.02E-06| 6.11E+01] 6.02E+00] 2.91E-07] 2.28E+01| 5 81E+02| 2.08E+02} 3.08E+01
Cs137 5 7AE+02| 7.93E+02| 1.33E-04| 5 53E+03| 8.96E+03| 2.65E-04] 3.32E+04] 2.38E+05] 1.00E+05} 2.27E+04
TRU 5 BOE-02] 7.33E-02| 3.63E-04] 263E-01| 4.46E-02| 1.35E-06| 1.33E+00| 2.34E+02| 4.11E+01] 4.31E+00
o T 1 BAC+0B| 2.55E+06) 8.76E+05| 0.01E+06| 7.34E+06| 5.02E+05! 2.13E+06] 2.80E+06| 7.18E+06| 5.57E+06
Volume (L) 2 21E+06| 3.08E+06| 1.03E+06| 1.20E+07| 8.86E+06| 5 94E+05] 2. 56E+06| 2.79E+06| 8.62E+06| 6.69E+06

D-12



WHC-SD-WM-RPT-210, Rev. O

[ Source]  112-TX|  T13-TX]  114-TX] 115TX] 116TX] 17-TX] 118-TX] 101-Ty| 102-T¥] 103-TY
Units kg kg kg kg kg kg kg kg kg kg
Component
AL{OH)4- A 02e+04] 3 ABE+04| 3.05E+04| 4.06E+04] 1 77E+04| 2. 66E+04] 2.36E+04| 0.00E+Q0| 2.18E+03| 2.63E+03
BAZ 0.00E+00| 0.00E+00] 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00] 0.00E+00! 0.00E+00| 0.00E+00
CA+2 2 O1E+02| 1.30E+02] 1.69E+02| 1.03E+02| 2. 24E+02| 2.12E+02] 9.60E+01| 2.00E+01] 2.29E+01| 1.78E+01
cD+2 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00; 0.00E+00| 0.00E+00[ 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00
CR(OHM4- 1.22E+04] 8 24E+03| 9.20E+03] 1.22E+04] 6.21E+03| 8.56E+03] 5.99E+03] 9.14E+01| 7.36E+02] 1.06E+03
FE+3 5.40C+02| 4.00E+02| 4 63E+02| 5.36E+02] 6.11E+02| 5.78E+02| 2.72E+02| 7.18E+01| 6.26E+01] 1.34E+02
HG+2 0.00E+00] 0.00E+00| 0.COE+00| 0.00E+00| 0.0DE+00] 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00
K+ D.00E+00| 0.00E+00| 0.COE+00| 0.00E+00| 0.00E+00} 0.00E~+00| 0.00E+00| 0.00E+00| 0.00E+0G| 0.00E+00
ILA+3 0.00E+00] 0.00E-+00| 0.00E+00| 0.00E+00| 0.00E+0G| 0.00E~+00| 0.00E+00| 0.00E+00| 0.00E+00] 0,00E+00
NA+ 1.46E+06| 1.11E+06] 1.1BE+06| 1.44E+06| 1. 20E+06| 1.20E+08) 7.29E+05] 2.00E+05| 1.20E+05] 2. 45E+05
INI+3 1 24E+02| 8.06E+01| 1.04E+02| 1.19E+02| 1.38E+02| 1. 31E+02] 5.99E+01] 1.43E+01] 1.41E+01] 1.30E+01
PB+4 0.00E+00| 0.00E+00] 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00] 0.00E+00| 0.00E+00] 0.00E+00
co32 1 59E+04| 1.12E+04( 1 33E+04| 1.55E+04] 1 7TAE+04| 1 BBE+04| 8.58E+03! 2 45E+03] {.79E+03] 4 22E+03
cl- B.B0E+03| 6.13E+03| 7.04E+03| 8.756+03| 7.03E+03| 7.67E+03| 4.79E+03| 4. 99E+02| 7.58E+02| 1.47E+03
[F- 5 53E+03| O.80E+03] 7.93E+03| 3.30E+03| 3.06E+04| 2.00E+04| 2.20E+03| 8 83E+03| 2.80E+03] 3.35E+03
S04-2 5 A5E+04| 1.620E+04] 2 21E+04| 2.37E+04| 3.90E+04| 3.26E+04| 1.16E+04| 4.30E+03| 3.83E+03] 1.02E+04
NO3- 3 57E+06| 2 43E+06| 2.76E+06| 3.57E+06| 2.15E+06| 2 70E+06] 1.79E+06| 8.068E+04| 2 45E+05| 3.75E+05
NOZ- 1 37E+05| 0.62E+04| 1.05E+05| 1.37E+05| 7. 47E+04| 5.90E+04| 6.72E+04| 2 43E+03| 8.70E+03| 1.22E+04
FOA4-3 5 A0C+04] B 11E+04| 4.53E+04| 8. 726+03| 2.11E+05| 1.32E+05| 8.52E+03] 6.84E+04] 1.91E+04] 2.72E+04
o T 5 0AE+04| 7 52E+04| 3.10E+04| 1.36E+04| 1 20E+05| 7.7BE+04| 7.59E+03| 8 25E+04] 1.10E+04] 5.50E+04
TOC S OBE+03| 1.900+03| 2.23E+03| 3.01E+03| 1.31E+03| 1.96E+03] 1.44E+03| 2. 13E+03| 1.61E+02] 1.61E+03
Sra0 2 57E+03] 4 89E+03! 4 586+02( 1.78E+04] 2 32E+04] 4.41E+04| 4 55E+05] 1.01E+04) 7.17E+03| 6.46E+04
I Tc99 1 57E+01] 5.25E+00| 1.47E+01| 7.01E+00] 3.53E+00( 1.44E+00| 5.46E+02] 1.32E+00| 1.55E+02] 4.32E+02
Cs137 176E+04] 6.00E+03| 1.75E+04] 0.81E+03| 4.17E+03| 1.69E+03| 2.78E+05] 1.62E+03| 1.87E+04| 3.73E+04
TRU 3 33E-01] 4.61E+01| 4.90E+00| 5.66E-01| 2.83E-02] 1.91E-02] 2.03E+03| 2.12E+02] 4.08E+00| 2.65E+02
20 T OBE+07] 8.26E+06| 8.58E+06| 1.04E+07| 9.20E+06| 5.65E+06 5.26E+06| 1. 70E+06| 8.77E+05] 1.92E+06
Volume (L) 127E+07) 9.70E+06| 1.02E+07| 1.25E+07| 1.05E+07| 1.13E+07| 6.34E+08| 1.74E+06| 1.12E+06| 2.13E+06




WHC-SD-WM-RPT-210, Rev. O

[ Source| 104-TY[ 105TY] 106-TY] 101-U]  102U] 103U 104U 105U] 106U] 107U
Units kg kg kg kg kg kg kg kg kg kg
Component
AL{OH)4- 0.00E+00| 0.00E+00| 0.00E+00} 0.00E+00| 2.48E+04| 5.04E+04] 0.00E+00| 3 80E+04] 2.19E+04| 4.38E+04
BA+2 0.00E+00| 0.00E+00]{ 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00] 0.00E+00! 0.00E+00| 0.00E+00
CA+2 5.96E-01]| 2.19E+00| 2.22E-01| 8 41E-02| 7.43E+01| 7.65E+01] 1.53E-01] 4 45E+01] 4.13E+01] 2.15E+01
ChD+2 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00} 0.00E+00| 0.00E+00] 0.00E+00] 0.00E+00| 0.00E+00| 0.00E+00
CR(OH)4- 7 24E+00| 2.66E+01| 2. 70E+00] 2.66E+00] 4.73E+03| 3.75E+03) 4.86E+00| 3.27E+03| 1.61E+03| 2.20E+03
FE+3 5.37E+01| 1.97E+02| 2.00E+01i 3.59E+00! 2 54E+02| 2 14E+02] 6.55E+00| 1.43E+02] 1.17E+02| 5.12E+01
HG+2 0.0DE+00| 0.00E+0D| 0.00E+00| 0.00E+00| 0,00E+00| 0,00E+00| 0.00E+00] 0.0CE+00| 0.00E+00| 0.00E+00
K+ 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 4.08E+02| 1.54E+03] 0.00E+00| 1.13E+03| 6.37E+02| 1.1BE+03
LA+3 0.00E+00| 0.00E+00]| 0.00E+00] 0.00E+00| 0.00E+00]| 0.00E+00| 0.00E+00| 0.GCE+00| 0.00E+00] 0.00E+00
NA+ 3.24E+04| 1.19E+05] 1.21E+04| 1.73E+04| 6.89E+05| 8.45E+05] 3 15E+04| 6 62E+05| 3.98E+05| 5.68E+05
NI+3 8.02F-01| 3.28E+00] 3.32E-01] 1.14E-01| 4.75E401| 4 73E+01] 208E-01| 2.82E+01| 2.55E+01| 1.07E+01
PB+4 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 6.12E-02| 2.31E-D1] 0.00E+00] 1.70E-01] 9.57E-02| 1.77E-01
coz2 1.62E+03| 5.94E+03| 6.02E+02] 2. 14E+03| 1.47E+04| 4. 19E+04| 3.91E+03] 1.96E+04] 2.24E+04| 1.95E+04
Cl- 4.86E+02| 1.78E+03( 1.81E+02] 8.60E+00] 4. 80E+03| 7.01E+03[ 1.57E+01| 6.44E+03| 2 B3E+03| 5.91E+03
F- 0.00E+00| 0.00E+00| 0.00E+00] 0.00E+00] 2.28E+03| 3.54E+03| 0.00E+00| 3 57E+03| 1.32E+03] 3.37E+03
S04-2 5 73E+03| 2. 11E+04| 2. 13E+03] 2.70E+03| 1.58E+04] 1 75E+04] 4 92E+03] 1.46E+04] 9.30E+03| 1.35E+04
NO3- 4.BAE+04| 1.78E+05] 1.8DE+04]{ 1.5BE+03] 1.41E+06| 1.26E+06| 2 80E+03| 9.73E+05| 6.27E+05| 6.71E+05
NO2- 0.00E+00| 0.00E+00| 0.00E+00] 0.00F+00] 9,14E+04| 1.46E+05| 0.00E+00| 1.42E+05| 5.56E+04| 1.43E+05
PO4-3 6,08E+02| 2.57E+03| 2.60E+02] 1.81E+03] 1.57E+04| 1.65E+04! 3. 29E+03| 1.83E+04] 7. 47E+03| 1.56E+04
OH 8.83E+03| 3.25E+04] 3. 20E+03| 1.06E+04| 7.47E+04| 1.99E+05] 1.93E+04] 1.56E+05| 8.74E+04| 1.70E+05
ToC 0.00E+00| 0.00E+00| 0.00E+00] 0.00E+00| 4. 12E+03| 9.00E+03] 0.00E+D0| 8.69E+03] 3.27E+03| 8.60E+03
Sra0 3.66E+03| 1.52E+05] 5.57E+03] 7.05E+03] 3.04E+04| 1.25E+00] 2.15E-04| 1.04E+00} 1.25E-03| 4,54E+04
Tc99 2.84E.01| 6.06E+00| 3.19E-0B| 1.16E+01| 2.92E+01| 4.55E-03| 7.22E-08] 8.41E-03| 3.19E-08| 5.75E+01
Cel37 4 25E+02| 7 41E+03| 4.68E-05| 1.61E+04] 4.04E+04| 6. 61E+00| @.70E-05] 1.24E+01] 6.79E-05] 2. 28E+04
TRU 0.36E+00| 7.69E+01| 8.54E+00| 7.17E+00| 3.64E+00| 2 54E.04| 1 8BE-07| 1.59E-01) 3.B3E-05| 9.77E+01
H2O 2 53E+05| 9.31E+05| 9.43E+04| 1.50E+05| 5.14E+06| 6.58E+06| 2. 74E+05| 5.14E+06]| 3.08E+06| 4.51E+06
Volume (L) 2.82E+05| 1.03E+06| 1.05E+05| 2.31E+05| 5.99E+06| 7.35E+06| 4. 21E+05| 5.75E+06| 3.46E+06| 4.94E+06




WHC-SD-WM-RPT-210, Rev. O

Source 108-U 109-U 110-U 111-U 112-U 201-U 202-U 203U 204-U
Units kg kg kg kg kg kg kg kg kg
Component
AL(OH)4- 5 51E+D4| 5.27E+04| 4.62E+03| 3.88E+04} 3.68E+03| 8. 29E+02| 8.20E+02| 4.15E+02{ 4. 15E+02
BA+2 0.00E+00| 0.00E+00{ 0.00E+00( 0.00E+00| 0.00E+00| 0.00E+00| 0,00E+00| 0.00E+00! 0.00E+Q0
CA+2 6.50E+401] 5.72E+01, 4.70E-01| 3.90E+01] 1.79E-01| 2.07E-02| 2.07E-02| 1.03E-02] 1.03E-02
CD+2 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+C0| 0.00E+00| 0.00E+00| 0.C0E+00| 0.00E+00} 0,00E+00
CR(OH)4- 3.49E+03| 3.31E+03| 4 38E+01| 2.54E+03| 1.01E+02| 7.75E-01| 7.75E-01| 3.B7E-01] 3.87E-01
FE+3 i 1.97E+02| 9.88E+01| 2.65E+01| 9. 22E+01| 1.15E+01| 9.67E-01| 9.67E-01| 4.83E-01] 4.83E-01
HG+2 0.00E+0Q0| 0.00E+00]| 0.00E+0Q| 0.00E+0G| 0.00E+00| 0.00E +00| 0.00E+00| 0,00E+00| 0,00E+00
K+ 1.56E+03| 1.48E+03| 0.00E+00| 1.17E+03| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00
LA+3 0.00E+00| 0.00E+00| 0.00E+00| 0.0DE+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00
NA+ 7 93E+05| 7.77E+D5| 1.16E+05| 5.65E+05| 3.26E+04| 2. 20E+03| 2.20E+03| 1.10E+03| 1.10E+03
NI+3 4 10E+01] 3.01E+01| 5.33E-01| 2.34E+01| 2.40E-01] 2.99E-02| 2.99E-02| 1.49E-02| 1.49E-02
PB+4 2.34E.01] 2.23E-01| 0.00E+00| 1.76E-01| 0.00E+00} 0.00E+00| 0.00E~+00| 0.00E+00| 0.00E+00
co3z 3 54E+04| 3.52E+04| 1.55E+03| 2.22E+04| 2 77E+02| 3.19E+01] 3.19E+01] 1.60E+01| 1.60E+01
CL- 7 23E+D3| 6.90E+03| 3.82E+02] 5.60E+03| 1.05E+02| 5.94E+00] 5.94E+00| 2.97E+00| 2.97E+00
F- 3 77E+03| 3.62E+03| 5.70E+03] 3.42E+03| 1.33E+03| 0.06E+00]| 0.00E+00| 0.00E+0C| 0.00E+00
§504-2 1.35E+04| 1.54E+04| 2 38E+03] 9.42E+03| 2.04E+02| 1.80E+00| 1.80E+00| 8.99E-0%| 8.99E-01
NO3- 116E+06| 1.10E+06| 5.04E+04| 7.77E+05| 1.72E+04| 1.64E+03] 1.64E+03[ 8.19E+02] 8.19E+02
NOZ- 1 55E+05| 1.53E+05| 5.12E+03| 1.22E+05| 2. 15E+03| 9.34E+02| 9.34E+02| 4 67E+02| 4. 67E+02
PO4-3 1.48E+04| 1,50E+04| 2.B9E+04| 1.26E+04| 7.B2E+03| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00
OH- 1BOE+05| 1 95E+05| 4.78E404| 1.45E+05| 1.24E+04| 6. 91E+02| 6.81E+02| 3.46E+02| 3.34E+02
TOC 9.66E+03| 0.26E+03| 0.00E+00| 7.66E+03| 0.00E+00| 0.00E+0C| 0.00E+00| 0.00E+00| 0.00E+00
Sro0 2 67E+04] 5.28E+02| 1.B4E+05| 2.37E+04! 1.63E+03] 1.03E+01| 9.49E+00[ 8.78E+00| 2.74E+00
Tc99 1 23E-02| 3.58E+00! 1.99E-01| 1.51E+01] 1.97E+01| 3.08E+00| 3.22E+00| 2.84E+00| 7.48E-01
Ce137 1 79E+01| 5.56E+03| 2.88E+02| B6.05E+03| 2.63E+04| 4 14E+03| 4.35E+03| 3.83E+03] 1.02E+03
TRU 1.85E+01| 2.44E-01| 2.72E+02| 3.06E+01| 6.96E-01| 2.28E-02| 2.39E-02| 2.10E-02| 5.5BE-03
H20 6.17E+06| 6.08E+06| 9.98E+05| 4 42E+06| 2.77E+05] 1.76E+04| 1.76E+04| 8.78E+03| 8.82E+03]
Volume (L) 6 80E+06| 6.76E+06| 1.01E+06| 4 91E+06| 4 65E+05] 8 44E+04| 8. 44E+04| 4.30E+04| 3.54E+04




WHC-SD-WM-RPT-210, Rev. O

APPENDIX E - ESTIMATED COMPOSTION OF STAGED FEED

(In the private contractors feed tanks, decayed to process start date)
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WHC-SD-WM-RPT-210, Rev. O

Contractor c1 c c1 & cl cl =] = cl i ci
Batch 1 2 3 4 3 5 7 ] ] 0 (]

Frocess Start Date|  1-Jun02] 16-Apr03| 19-Augd3| 4Jan0d| 16Dec0d| 26-0ct05| 12-Jun06| 18+eb07] 1i-JanOB| 3-5ep08| 23-Jan09
Cherrical T T T, T T T T T NIT T |
AI{OH)- 258C+02| G78E+01| OADE+00| B5GIE+02] J6IE+02| 100EWD| 101E+07] S50E+02] B.20E+01| 4.106+01] ©.49E+01
Bat2 1366-04] 104ED4| 470606 170E06] 14%E04] G5IE06| 3.24E07| 1.46608] 30E03 241E08] 188E04
CarZ 80603, 366603 438601| 249602 44E02| Z02E03| 6U0GEDZ| 148E01| 162E01| 956602 781601
Cdv2 130E04| 2.13C04| OBEDE| 104E06| 440E07| 157E-08| GS6E-10] 260602] A470E03| 218603 169604
CrioHp- G86E01| A4480+00| 5.1BE-01| 338E+00) 2BBED1| 2.14E+00| BATED1| 33E+00| GBIEDI| 268601 1.18E+00
Fe+3 370008 b55E04] 119E+00| 117E01| 2065602] 161E2] 1056-03] 118E01| 269600 134602 10443
Figh2 0.00E+00| QO0E+00| OOOE+00| O000E+00] O0CE+0D| COOE+00] O0DE+00| 269E02| 1.25E08| 435005 229606
K+ 374E+00] SO05E+00] 1065+00] 142E+01) 140E+01 105E+01] 767E+01] 206E+01| 520E+01) 3A7E+01| 9.33EH0
[a+3 0.00E+00] OOIE04| 448605] 491EDS 213606 7.17608| S11ED9] 10GE10| 369E02| 227E02] 177/EQS
Na+ S2VE0Z| 2.14E+02| 103E+0Z] 624E+02] S50E+02| AUGEWZ| 4.456+02] SBIEH02| A417E+02| Z.A0E+02| 4.86EH02
Niv3 544E08| 1.24E00| 350601 167E-02] 43304 10ED5| 395E07| A03EL02| 45802] 270602] 620601
Prd 154E02| 6.14E04] 263601 122E02] B25604] 846606 SSIEDI] 150601) 1436-02] 496E08] 381644
Ugh 112E03| 163E+00| 7.05602| O78E02| 258602 114603 408E01| 228E01| 51901 313EM| 2446407
€082 7O3E401| 4456+01| 6266+01| SSIE+01| 724E+01] 420601 2.72E+00] 151E+01| O35E+01) 5.70E+01| 1.22EMR
oL ZADE+01| 1.20E+00| 285E+00| 1O7E+01] 26IE+01| 106E+01| 102EH0M| 166E+D1| 282E+00] 1206+00] 6.O4E+00
F 154E+01| 3950400 4.11ED1| A06E+00| 308E+01] 140E+00| 685E02] 124E+00] 1.146+01| GOGEH0| 421E+00)
5042 141E+01| 409E+01| 129€+01| A172E+01| 157E+01] O.64E+00| 250E+00| 281E+00| 112E+01| GBIEW0| 258E+01
NG 20602 137E+02] 200E+00| 457E+02] A4J5EH13| 28JE+02| 4D0BE+02| 290E+02| 3356+02| 198E+02] 4.04EH2
NCZ- TOIEHZ| 1166+02] 471E+01| 267EH2| 20EHR] 1306+02] 1.04E+02| 242E+02| 133102 754E+01| 153402
PO43 TAEH01| 2346+00] 651ED1| 5.06E+00] 1.0BE+01| 4.30E+00] 4.11E+00| 1.77E+00| 7206+00| 4.43+00| S.UTE+00
OH- 122E+02| 2.30E+01| 16RE+07| 1.30E+00| 1356402 1DIE+0Z] 164E+02| 1.73E+2| S6IE+01| 2886+01] 2.11E+01
ToC TO7E+01| 2.07EH00| 344E+01] 10BE+01| 127E+01| 688E+00| 4.50E+00| 126E+01{ 364E+01| 2206+01| 479+
14C, (Gi) 149E.01| S06E03| 270E04] 107ED4] 143005 GO0ED7| 670ED1| 333E+00] 227ED1| SOME0R| 322E+01
908, (Ci) T68EA0D| 328E+02| ABOE+04, 530E+03| 2406+02] 7O0E+03] 158E+08| 1.23E+04| 107E+04| 617E+03| D.85E+04
90, (C0) T8BE+00| 328E+02| A50E-D4| SI0EHG| 240E+02] 7OOE+03| 158E+03| 123E+04| 107E+04| G.17E+03|  O.85E+04
4Tc, (C) 4714E+01| B.70EH0Z| 470E-02| 40OEW02| 174E+01| 2ATEH0Z| 297E+02] 2966+02| 1.17E+02] 6.39E+01 S49e+02
137Cs, (C]) TBIE- 02| 314E+06| 251E+06| GJOEHS| 355C+04] D56EHE| S54/E+06| 754EW6| O02E+04| 3556404 3296H5
13784, (C) TEdE+02| 2.98E+05| 2.00C+05| GAC+05| 337E+0d| 5286+05| G20E+05| 7.6E+05| B5IE+D4] 3.386+04] 3.12E+05
164w, (C) SOBE+00| Z40ED1| 1.21E+03| 5656401 131E+00] 304E02| 100E0G| 260E-05| Z80E+00] 1.7BE+00]  140E+03)
236U, (C) 0.0DE+00| 0.00E+00|  0.00E-00] OO0E+00| O.QDE+00| DODE+00] OO0E+00| OODOE+00| 0.00E+00| O0.00E+00] O.00E+00
2380, (3) T00E+00| 0.00E+C0| 0.00E-00| OO00E+00] OO0E+00] 0.00E+00| O00E+00| OOD0E+00| C.00E+00| O0.00E+D0] 0.00E+00
237N, (i) S17EDD| 1.20E05| 256005 308E04] 130E05 4.70E07| 206E08| 6B82E-10| 755€04| 464E04] 36IEDS
238Py, (CI) BO0EDT| 1.15E02] 520ED4| 282601 125602 425604 185605 6.ASE07| GO2ED1|  A25601| 33IEDR
Z35Py, (CI) 351E0Z] GUOED1| 2.00E+01| 273E+01] OS/ED1| 1.42E+01| 3.73E+00| 332E+00| 497E+00| 206E+00  1.18EH%
240Py, (Ci) 112E03] 165E01| 7506+00| 356000  150E-01| 219E+00] S573ED1| GACED1| 121E+00] 7.31EL| 2.90E+01
Py, (O 30BEC3| 277E02| B79E00| 4.12E+00) 256ED1| 237TE00| 7.86E-01| 663ED1| 3.04E01| 21901 2.68E+01
241Am, (Cl) SOREDI| 2446401 2056+02] 1BIE+01| 5AZE01] 221E+00] S.0E+00] 3B4E+00| 263E+01| 160E+07| 1116+01%
Volume, (L) 3EBE06| 2.11E-05| 2.10E+06| d21E+08| 4.18E+06| 206E+06| 3EOE+06| A4.21E+0B| 4.13E+06| 2.4BEH06| 4.24E+06
Na (M) B39E+00] AAIE-00| 4.00E+00| 644E+00| 5B2E+00| GOVEHI0| 5206+00| 6OFEX00| 4.39E+00| 4.21E+00] 4.90E+00)
SpG 1306+00|  1.21E+00| 1.17E+00| 1.31E+00| 128E+00] 1.27E+00] 1.09E+00] 1.209E+00| 1.49E+00| 118400 1.21E+00
Proc. Time {days) 278 114 03 3 288 AN 237 313 22 128 259
Corrosion Spec Met? i Y| Y Y Y ¥ Y Y Y ¥ N




WHC-SD-WM-RPT-210, Rev. O

Contractor| c2 c2 c2 [57] c2 c2 [+ c2 c2 [+7] c2

Batch 1 2 E] 4 3 6 7 8 9 10 1

Process StartDate]  1-kin02| 2Apr03| GAug03| 2i-Dac03| 1Decdd] 9Sep6] 24-Apr-06| 31-Dec06] 17-Nov-07| 10-Jul-08| 6-Feb-09
Chemical MT| T MT| MT MT| MT MT MT| MT MT M|
Al{CH)- S T0E+02| G.75E+01| OO7E+00| 355E+02] 1.30E+02| 1.86E+02[ 1.0ME+02| 345E+02] 8ATEHO1] 1.04E401] 917E+H1
Ba+2 E57E07| 1.01E04| 454ED6| 1.22E065] 1.81E03| 832605 411E06] 1.10E07] 392EL3] 1.85E04|  7.25E-06
Car2 A4IEDS| 349E03| 4A38E01| 456e02| 191E01 875603 608E02] 147E01| 162E01] 889%EDI[ 8.16E-M
Ca+z 1B6ED05| 211E04| 949E06| 441E07| S505E03) 232E04] 114605 28902 472603 2.08E04) 7.96E-06
Cr{OHW- 211ED)| 440E+00| 545601 3.18+00| 1.37E+00| 2196+00] 820E01| 331E+00] S580E01] 654E01] 1.19E+00)
Fe+3 173E03| 407E04| 1.196+00| 1.74ED1| 256E-02] 163E02[ 106E08| 1.18E01] 265602 241E+00[ 1.26E-01
Hoe2 0.00E+00]  O.00E+00] OOCE+00| O.0DE+00| O00E+00| 0O0E+00| OODE+00[ 269E0Z] 125E03] 440E05] 1.53E06
K IGED] SAEAD 1050+00] 1396+01] 883N 138501 TEOEW| 276E+01] 52801 SAre+n|  7.10eH)
La+3 D.00E+00! O.05C04| 448E05| 208E06| 485608] 112600 388E-11] 985E-13] 369E(2| 1.74E-03] 682E0S
Nat SA6CH0Z| 2.14E+02| 10BEHZ| 621E+02| SOEH(2| 400E+02| 4.44E+02] 576E+02] 416E+02( 376E+R2| 4.85E+02
Ni+3 130E06| 1.106403| 359E01| 337E02] 320602 145E03) 7.14E05| 4.03E(2| 458E42| 723801 652601
P 328E07| Z06E04| 263E01] 247E02] 161E02| 728E04] SHSIEO1] 136E01] 137E02[ S530E01] 277EMR
Ugi 147ED]| 164E+00| 737EDZ] 20BEDZ| 124E01] 569603 408E01 247E01] 5.10601] 24302 952604
co32 TITE+01|  4.45E+01| 6266401 S550E+01| B63E+01| 41TE+01] 270E+00[ 15iE+01| 9356+01| 1.25E+02] 1.24E+02
CL- 2 B3E+01| 1.22E+00| 2.856+00| 197E+D1] 760E+00| 1.06E+01] 1.0ME+01} 164E+01| 281E+00| 5.09E+00| 7.07E+00
F- TOZEAON|  AO07E+00]  A13EDT| 207c+00| 4456+00] 203E01] o998E08] 124E:00) tA4E+M|  S3ITEMM| IETEH
SO4-2 TE2E+01| a11EH| 1.296+01| 1586+01| 7.62E+00| 0.29E+00( 248E+00] 2.75E+00] 11264011 225E+01| 2.635+01
NOG- A2SERD| 136E+02| 200EH0D| AS59E+0Z| 48BE+0Z| 2856402 4.08E+02] 279F+02] 334F+02] 385E+02] 4.07EH2
NO2- TTIEFDZ|  TA9E+02| 470E+01| 2636+02] 149E+02[ 127E+02| 154E+02| 237E+02| 1.33E+02] 8526401 1.51EHR2
PO4-3 1 107E+01] 2306+00| 649E01| 458E+00] 150E+00[ 388E+00] 4.00E+00| 1.67E+00| 7.296+00| 1.196+00 BBBE+00]
OH- T 130E+02] 231401 1.686+01| 138E+02| 1506+02] 1.02E+02| 1.64E+02 168E+02| 550E+01| 312E+01] 2038+
TOC - TA2E+01] Z.06e+00| 3.44E+01| 123E+01] 8316+00| G667E+00| 491E+00| 125E+01] 364E+01| 7O0SEH)1] 4.96E+01
14C, (Ci) —1IBAEDT] 200603 OOIEDS| 420608 6.156-01| 28302 672E01 331E+00f 226E-01| 8.84E03) 3.20E401
90Sr, [CY) 2 O0BE+01|  3.300+03]  450E+04] 6.806+03| 7236402 TOdE+03l 159E+03] 12364041  1.08E+04| BOTEHQ4 1.02E+05]
50Y, (Ci) SOBE+01| 330E+03| d450E+04| GAOE+03| 7.23c+02| 704E+03| 1596+08] 1.23E+04] 1.085+04[ BO7EH04| 1.02E405
89T, (Ci) TE8E+01|  B73E+02| 4.20E+02| 3.80E+02| 2.15E+02| 256E+02| 29O1E+02] 2.88E+02| 1.16E+02| B.O7E+02| S5.84EH2
137Cs, (CY) 140E+04| 330E+06| 3.10E+05| BOGEHD5| G.O9E+05| 922FE+06| 7O0E+05| 1.00E+D6| 1.38E+05| 3.23E+05| 4.67EH5
1378a, (C) TAIE+04| 322E+06| 205E+05| B52E+05| G.B9E+05| B760+05| 751E+05| 1.04E+06] 131E+05] 3.07E+05( 4.43E+05
184Ey, (Gi) 158E04|  BATEDZ| 121E+03| 1.14E+02| 40ZE+00| 1.24E01| 510603 1.36E04] 2.80E+00) 2.44E+03{ 1.52EH3
236U, (CI) D.00E+00| 000E+00| O.00E+00| OQ.00E+0| OOCE+00] O000E+00[ 0.00E+00] O0.00E+00] 0.00E+00] 0.00E+D0| 0.00EH00
238U, (Cl) D.O0E+00] 00000 OOUE+00| O0O00E+00] 0O0E+00| 0.0OE+00[ 0.00E+00] OQOE+00[ 0.00E+00 0.00E+00) 0.00E+0C
237Np, (C) ZAGE3|  BOBCIB| 278El5] ABEDA] 184E05| 405601 24TED8| S5BIE0] T755E04) 356E05 140606
238Pu, (Ci) TBEB| 116E02| 52iED4] 281ED01| 131E02| 451E04] 198E-06] 520E07] 682E01| 326602 128603
239Py, (CY) T80EDS|  GUOEDT| 2096+01| 236E+01| 1.62E+00| 1436+01| 3.74E+00] 323E+00] 497E+00| SOGE+D1]| 1208402
240Py, (C)) G40E 04| 1B6ED1| T5OE+00| 301E+00| 243E01| 2196+00] 573E-01] 496E01] 1.21E+00] 153E+01] 3056+01
241Pu, (CY) TEOE 07| A0ZES00| 1.37E+DT| TOTEH| 6A%ED1| 647E+00| 1.69€+00[ 147E+00] 06901 273E+01) 544E+01
241Am, (Ci) EI0ED6| 243E+01| 2.06E+02| B.O7EH)1] 2266+00| 216E+00| 30800 384F+00[ 263E+01] S503E+H02) 1.39F+02
Volume, (L) 31308 2A%E06| 2106406 420E+06| 41964061 206E+06| 3.656+06) 421E«06| 4.13E+06| 3.74E+06| 4.73EH06
Na {M) E74E+00  d30E+00| AD0E+00| B43E+00] 521E+00, GA7E+00| 5.20E+00) S585E+00] 438E+00| 4.37E+00| 4.98E+00
SpG T38E+00)  121E+00] 1.17E+00] 1.31E+00| 1.26E+00| 127E+00] 120E+00) 12BE+000 149E+OD| 1.485+00) 1218400
Proc. Time (days) 261 114 103 3 268] 213 237 307 22 201 250
Corrosion Spec Met? Y ¥ Y Y Rl Y| Y ¥ Y Y Y|

E-2
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