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TECHNICAL WORK PLAN FOR THE PRIVATIZATION WASTE
CHARACTERIZATION DATA QUALITY OBJECTIVE PROCESS

1.0 INTRODUCTION

Radioactive waste has been stored in large underground storage tanks at the Hanford
Site since 1944. Approximately 212,000 m® of waste containing approximately
240,000,000 kg of processed chemicals and 177 MCi of radionuclides are currently being
stored in 177 tanks. In 1991, the Tank Waste Remediation System (TWRS) Program was
established to manage, retrieve, treat, immobilize, and dispose of these wastes in a safe,
environmentally sound, and cost-effective manner.

In pursuit of a new contracting strategy, the U.S. Department of Energy (DOE) issued
the TWRS Privatization Request for Proposal (RFP) (DOE 1996) in February 1996. Under
the privatization approach, a company or a consortium of companies from the private sector
would finance, design, build, and operate pretreatment and immobilization facilities, and
deliver the finished product to the DOE for a fee. Phase I of the TWRS Privatization
strategy is a proof-of-concept/commercial demonstration-scale effort whose objectives are: t0
demonstrate the technical and business viability of using privatized facilities to treat Hanford -
Site tank waste; to define and maintain required levels of radiological, nuclear, process, and
occupational safety; to maintain environmental protection and compliance; and to
substantially reduce the life-cycle costs and time required to treat Hanford Site tank waste.
Phase II of the TWRS privatization strategy is a full-scale production phase where the
facilities are configured so that the remaining waste can be processed by the year 2018.

In fiscal year (FY) 1995, the TWRS Privatization Support Project Waste
Characterization subtask collected and assessed available waste characterization information
for the purpose of defining contractual commitments for the TWRS Privatization Request for
Proposal. In addition, characterization information was required to address DOE and vendor
inquires and to support related feasibility studies. A conclusion of this assessment was that
characterization activities being conducted to meet existing programmatic needs would not
adequately satisfy the needs of TWRS Privatization; that an incremental amount of additional
analyses of the waste samples being collected would be required; and that this should be
integrated with the ongoing characterization program as much as possible and as soon as
possible to minimize cost and schedule impacts to the DOE. The immediate need for
characterization to support the privatization effort was also identified in a report prepared by
the U.S. General Accounting Office (GAO), "[the DOE] will be responsible for providing
the characterization information necessary to proceed with remediating the tank wastes.
DOE’s current strategy of proceeding with limited characterization information may increase
the risk that facilities may not perform as needed and/or may need costly modifications to
perform efficiently" (GAO 1996).
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The data quality objective (DQO) process was initiated in FY 1995 at the request of the
TWRS Characterization DOE Richland Operations Office (RL), for the purpose of
documenting a technical basis for the collection and analysis of waste samples relevant to the
privatization of pretreatment and low-activity waste (LAW) immobilization. In a joint effort
by Westinghouse Hanford Company (WHC), Argonne National Laboratory, and Pacific
Northwest National Laboratory (PNNL) a draft document, Data Requirements for TWRS
Privatization Waste Characterization (Wiemers et al. 1995), was prepared and issued for
review on October 17, 1995. Comments were received from approximately 15 reviewers,
representing WHC TWRS Characterization and Disposal Programs, WHC and PNNL
analytical laboratories, WHC Quality Assurance, and DOE RL. Funding was not identified
at the beginning of FY 1996 to complete the DQO process.

Funding for the work described in this work plan was allocated via a change request
(Rosenberry 1996). This work plan describes the strategy for completing the DQO process
as directed in the Letter of Instruction issued to PNNL by WHC on March 29, 1996
(Washenfelder 1996).
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2.0 SCOPE AND OBJECTIVES

This work plan addresses the activities necessary to complete the DQO process for the
purpose of providing sufficient characterization information to successfully stage, pretreat,
and immobilize LAW per the requirements and specifications identified in TWRS
Privatization RFP. Documentation required to initiate sampling and analysis consistent with
the results of the TWRS Privatization DQO process is expected to be issued by
May 31, 1996.

2.1 SCOPE

The scope of this task is to complete the DQO process, the results of which will
provide a technical basis for sampling and characterization needs related to privatization of
pretreatment and LAW immobilization. Initiation of this task will include identification and
collection of outstanding technical review comments on the draft document, Data
Requirements for TWRS Privatization Waste Characterization (Wiemers et al. 1995), in
parallel with disposition of existing comments. This starting point is equivalent to activity 9,
Document Preparation for External Review, and Activity 10, External Review, as described
in the privatization waste Data Quality Objectives Procedure (Banning 1996).

Two documents will be issued: the final Data Requirements for TWRS Privatization
Waste Characterization and an associated technical basis document. The former will
complete the TWRS Characterization RL requirements for collection and analysis of waste
samples. The technical basis document will provide a description of the source information
used during the DQO process to define the requirements. Both of these documents are
expected to be updated as the pretreatment and LAW immobilization contractor and site
Management and Integration (M&I) characterization needs become better defined.

In parallel with preparation of these deliverables, integration of privatization sampling
and characterization needs with the TWRS Characterization Program, WHC Retrieval, WHC
analytical services, and other organizations as identified will be pursued to ensure a
comprehensive DQO effort and a successful transition to the sampling/analysis stages of the
process.

2.2 OBJECTIVES
The objective of this work is to complete the DQO process and document the results in

a format that provides TWRS Characterization sufficient information such that the following
objectives are accomplished:
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Provide the appropriate quantity and quality of information when it is needed, to
minimize risk for the DOE and M&I contractor. The availability of information
must be consistent with the RFP schedule, requirements, and specifications.

Minimize cost and schedule impact through timely integration with ongoing
sampling events and tank farm operations.

Define a clear decision logic and basis for selection of sampling and
characterization activities, with flexibility to adapt in a timely manner to newly
defined customer needs.

Identify the stakeholders, provide an opportunity for them to participate as early
as possible, and clearly define roles and responsibilities.
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3.0 TASK DESCRIPTIONS AND DELIVERABLES

The scope addressed in this work plan is divided into three tasks: (1) complete DQO
process, (2) prepare and issue a technical basis document, and (3) integrate sampling and
analysis needs. The proposed activities and associated deliverables required to complete
these tasks are defined in this section. A summary of the deliverables and completion dates
is given in Figure 1.

3.1 COMPLETE DATA QUALITY OBJECTIVE PROCESS

The activities and associated deliverables required to complete the DQO process that
was initiated in FY 1995 for TWRS Privatization are identified in this section.

3.1.1 Revisit Stakeholder List and Revise as Necessary

An important first step in any DQO process is to identify stakeholders, provide an
opportunity for early participation, and define roles and responsibilities. This step will be
revisited through a limited number of meetings with staff representing PNNL, WHC and RL
from the TWRS Disposal, Characterization and Privatization programs. The proposed roles
and responsibility matrix is shown in Table 1.

Deliverable(s): List of roles and responsibilities (3.1.1.A)
Identification of outstanding requests for review of the draft document
(3.1.1.B).

3.1.2 Complete Collection of Comments and Prepare
Collated Review Comment Record

Additional technical reviewers that may be identified during the initial start up meetings
will be asked to provide comments on the draft document. Comments received to date will
be collated on a Review Comment Record (RCR) form and distributed to the reviewers and
stakeholders for their review. A revision to the RCR will be issued to incorporate more
recent comments if received by date requested. Comments received after the requested date
will be considered for inclusion in the stakeholder’s meeting on a best level of effort basis.

Deliverable(s): RCR with collated comments (rev 0) (3.1.2.A)
RCR with collated comments (rev 1) (3.1.2.B).
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Figure 1. Summary of Task Deliverables and Schedule.
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Table 1. Roles and Responsibility Matrix for the Tank Waste Remediation System

Privatization Data Quality Objective Process.

Organization Team member Phone/Fax/MSIN Roles/Responsibilities
TWRS Dave Banning 372-2728/373-6955/R2-12 | DQO facilitation
Characterization support
(WHC) John Hunt 373-1013/373-6955/R2-12 | Transition from draft

preparation
Susan Eberlein 376-5029/373-6955/R2-12 | Review/concurrence

TWRS Disposal
(WHC)

Randy Kirkbride

372-2115/376-8652/H5-27

Provide status to RL

Ken Gasper 373-2641/376-8652/H5-27 | Review/concurrence
TWRS Karyn Wiemers | 376-4565/373-0733/K6-51 | Project management
Privatization and technical lead
(PNNL) Langdon Holton | 372-6227/375-4422/K9-73 | Interface
Paul Kearns 376-0854/373-0733/K6-51 | Review/concurrence
TWRS Ruthie Simmons- | 373-9419/373-0628/K6-51 | Represent
Privatization Green . Rob Gilbert
(RL) Rob Gilbert 376-2310/373-0628/K6-51 | Review/concurrence
Bill Taylor 372-3864/373-0628/K6-51 | Interface
TWRS Greg Joyce 372-1838/376-4290/87-73 | RL Characterization
Characterization Support
(RL) Wen Liou 373-9879/376-2002/S7-54 | Represent
Jim F. Thompson
Jim F. Thompson | 373-9757/376-2002/S7-54 | Review/concurrence
Washington State | Alex Stone 736-3018/736-3030/B5-18 | Review
Department of
Ecology
Environmental Mitzi Miller 375-3268 ext 362 Facilitator
ualit;
glanagyemem Larry Jackson 375-3268 ext 372 Facilitator support

DQO = Data Quality Objectives

PNNL = Pacific Northwest National Laboratory

RL = U.S. Department of Energy-Richland Operations Office

TWRS = Tank Waste Remediation System
WHC = Westinghouse Hanford Company.
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3.1.3 Complete Decision Logic Diagram

Specifications and schedules defined in the RFP and tank waste selection and
sequencing identified in the Preliminary Low-Level Waste Feed Staging Plan (Certa 1996)
and the Assumptions for the Operational Waste Volume Projection (Appendix A) provide a
basis for development of a decision logic, which did not exist at the time the draft document
was issued. A decision logic will be developed to replace Section 6.0 and part of Section 7.0
of the draft document. A preliminary draft of the "high-level" decision logic will be
distributed for internal review. A final draft, with second order decisions, will be provided
for review before the stakeholder meeting identified in activity 3.1.4.

Deliverable(s): Preliminary draft of decision logic (3.1.3.A)
Final draft of decision logic (3.1.3.B).

3.1.4 Complete Disposition of Comments

The comments will be sorted by topic and distributed to technical staff for disposition.
The dispositions will be collated on the RCR (Rev. 2) and distributed to reviewers,
dipositioners, and other stakeholders for their review. A draft (Rev. 1) of the document,
Data Requirements for TWRS Privatization Waste Characterization (Wiemers et al. 1995),
will be prepared with incorporation of comment resolution. The revised draft will be
distributed to stakeholders for review.

A stakeholders meeting will be convened for the purpose of discussing outstanding
concerns relative to resolution of comments and the draft decision logic (refer to activity
3.1.3). A final RCR will be prepared and issued to the stakeholders.

Deliverable(s): RCR with collated comments and dispositions (Rev. 2) (3.1.4.A)
Revised draft document (rev 1) incorporating comment resolution (3.1.4.B)
Stakeholder meeting minutes (3.1.4.C)
Final RCR (3.1.4.D).

3.1.5 Prepare and Issue Final Document for Concurrence
A final document, which is consistent with the RCR dispositions/resolutions, will be
prepared and routed for concurrence signatures as identified on the roles and responsibilities

table.

Deliverable(s): Final document for concurrence (3.1.5.A)
Final document (3.1.5.B).
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3.1.6 Integrate Sampling and Analysis Needs

Parallel projects/tasks considered as key interfaces for the integration of sampling and
analysis needs include those listed in Table 2. A lead contact is identified for each task.

Table 2. Key Interfaces for Integration of Sampling and Analysis Needs.

Organization Tasks Lead contact
TWRS Characterization | Characterization technical basis D. L. Banning
Baseline sampling schedule G. A. Stanton
Tank Farm Operation Operational waste volume projection J. A. Voodg
TWRS Disposal Feed staging plan P.J. Certa
Standard inventory estimate M. J. Kupfer
TWRS Privatization Contractor request/inquiries S. E. Wagner
Regulatory issues M. E. Lerchen

TWRS = Tank Waste Remediation System.

Deliverable(s): This task will be conducted on a level of effort basis; no hard deliverables
are identified. The primary focus will be review of draft documents from the
organizations/tasks identified in Table 2, request for review of deliverables described in this
work plan or participation in meetings, and frequent exchange in regards to current policies,
other programmatic requirements, etc.

3.2 COMPLETE TECHNICAL BASIS DOCUMENT

The primary purpose of the technical basis document is to briefly elaborate on the
bases used to identify the information needs and process limits addressed during the DQO
process and summarized in the Data Requirements for TWRS Privatization Waste
Characterization (Weimers et al. 1995, Tables 8-1 through 8-4). The technical basis
document will substantiate the technical baseline for the sampling and characterization
decisions to be made and provide a framework upon which new requests or discoveries can
be considered and addressed.

Deliverable(s): Draft technical basis document (3.2.A)
Comment disposition (3.2.B)
Final technical basis document (3.2.C).
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APPENDIX A

SUBMITTAL OF THE TANK WASTE REMEDIATION SYSTEM
DISPOSAL PROGRAM ASSUMPTIONS FOR THE OPERATIONAL
WASTE VOLUME PROJECTION
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Hanford Company Memo
From: TWRS Disposal Program DPO-96-14
Phone:  376-7402 63-21
Date: March 1, 1996

Subject: SUBMITTAL OF THE TWRS DISPOSAL PROGRAM ASSUMPTIONS FOR THE
OPERATIONAL WASTE VOLUME PROJECTION

To: W. B. Barton R2-11
cc: J. S. Garfield H5-49
M. E. Johnson 63-21
E. J. Kosiancic H5-61
J. P. Sloughter R2-54
J. N. Strode R2-11
D. J. Washenfelder H5-27
JOH File/LB

The Tank Waste Remediation System (TWRS) Disposal Program has prepared
assumptions to be used for the FY 1996 revision to the attached TWRS .
Operational Waste Volume Projection (OWVP). Tank waste retrieval
assumptions are provided for FY 1996 through FY 2018. Tank waste treatment
assumptions are provided for FY 1996 through FY 2011. These assumptions are
consistent with DOE's proposed privatization of tank waste treatment
services, as expressed in the TWRS Privatization Request for Proposals.

The TWRS Disposal Program is evaluating the information contained within the
TWRS Privatization Request for Proposals to determine tank waste treatment
process parameters for FY 2012 through FY 2028. This evaluation will be
published on August 16, 1996 as a revision to the TWRS Process Flowsheet
{WHC-SD-WM-TI-613). An update to the TWRS Disposal Program OWVP assumptlons
will be submitted after revising the TWRS Process Flowsheet.

If you have any questions on these assumptions, please contact M. E. Johnson
at 372-3473.

O hrgpron—

J. 0. Honeyman
Director

mej

attachment

Hanford Operations and Engineering Contracter for the US Department of Energy

A-3
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Attachment 1: TWRS Disposal Program OWVP Assumptions

1.0 DISPOSAL PROGRAM STRATEGY

The DOE strategy for treatment of Hanford Site tank wastes encompasses
the use of private contractors (DOE 1995a). Under this concept, the DOE would
privatize the treatment of Hanford Site tank wastes, including the design,
permitting, construction, operation, decontamination, and decommissioning of
equipment and facilities for treatment of Hanford Site tank wastes.

Figure 1-1 identifies the functions which will be privatized.

As formulated by the DOE, privatization is divided into two phases. The
first phase includes privatization of supernatant pretreatment, LLW
immobilization, and an optional HLW immobilization. The scale of tank waste
processing during phase 1 of privatization is selected to establish proof of
concepts to demonstrate the technical, commercial, and procurement
capabilities necessary for privatization. During phase 2 privatization, the
private contractors work scope will include tank waste retrieval, interim
storage of wastes, supernatant pretreatment, sludges/solids pretreatment, LLW
immobilization, HLW immobilization, disposition of encapsulated Cs/Sr, and
interim storage of immobilized wastes.

During phase 1 privatization, the Maintenance and Operations (M&0)
contractor is responsible for continued safe waste storage, retrieval of tank
wastes, sludges/solids pretreatment (i.e., in-tank sludge washing), interim
storage of solidified wastes, and disposal of immobilized wastes. Additional
responsibilities of the M&0 contractor during phase 1 and 2 processing of tank
wastes include disposition of radioactive secondary waste (e.g., radioactive
Tiquid and solid wastes) generated by the privatization contractors. During
phase 2 processing, the M&0 contractor has the responsibility for continued
safe management of the tank wastes, disposal of the immobilized LLW, and
closure of operable units (i.e., tank farms, Jow-level waste sites).

A-d
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Attachment 1: TWRS Disposal Program OWVP Assumptions

1.1 SUMMARY SCHEDULE

The DOE, U.S. Environmental Protection Agency (EPA}), and the Washington
State Department of Ecology (Ecology) have entered into the Hanford Federal
Facility Agreement and Consent Order (Tri-Party Agreement)(Ecology et al.
1994) to:

e Ensure that the environmental impacts associated with past and
present activities at the Hanford Site are thoroughly investigated
and appropriate response actions are taken as necessary to protect
the public health, welfare, and environment.

e Provide a framework for permitting treatment, storage, and
disposal units.

e  Promote orderly, effective investigation and clean up of
contamination at the Hanford Site, and avoid litigation between
the three parties.

The Tri-Party Agreement establishes a time table (i.e., milestones) for
characterizing the Hanford Site tank wastes, resolving tank safety issues,
-upgrading the underground storage tanks to comply with regulations, retrieving
tank wastes, pretreatment, treatment, and disposal of tank wastes. The
Tri-Party Agreement includes provisions for revision, if agreement of the
three parties is reached.

The DOE and Washington State Department of Ecology have completed
negotiations to revise the Tri-Party Agreement milestones relating to the
privatization of tank waste treatment (DOE 1995b). Additionally, the DOE has
developed a planning schedule for privatizing the treatment of Hanford Site
tank wastes (DOE 1996). The proposed schedule for phase 1 processing of tank
wastes is:

e Contract Award December 29, 1997
e Evaluate / Select Contractors April 30, 1998
e Obtain Permits / Complete Design December 31, 1999
« Complete Construction/ Testing June 1, 2002
e Operations
Minimum Order Quantities June 1, 2002 - June, 1,2007
Additional Operations - June 1, 2011
(optional)

» Deactivation of phase 1 facilities is to take place within one
years of completion of phase 1 activities (including any optional
"additional operations")
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The proposed schedule for phase 2 processing of tank wastes is
(DOE 1995c¢):

3

Contract Award

2005

Design, Permitting, Licensing, Construction, and Startup

- Low-Activity Waste
- High-Level Waste

Operations

- Low-Activity Waste
- High-Level Waste

Decontamination and Decommissioning

- Low-Activity Waste
- High-Level Waste

A-6
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2005 to
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1.2 High-level Waste (HLW) Pretreatment

Phase 1 processing of tank waste sludges is planned to be conducted in
existing double-shell tanks. The NCAW sludges contained in tanks 241-Az-101
and 241-AZ-102 are selected for phase 1 processing. The high-heat sludge
presently contained in tank 241-C-106 is scheduled to begin retrieval to tank
241-AY-102 in the fourth quarter of FY1996. The combined 241-C-106 and
241-AY-102 sludges are also planned for phase 1 HLW processing.

An evaluation of water washing (i.e., 0.1 molar sodium hydroxide
solution) versus enhanced sludge washing (i.e., 3.0 molar sodium hydroxide
solution) has been conducted for these sludges (WHC 1996a). This evaluation
indicates conducting either pretreatment process would result in the same
projected HLW giass volume from vitrification of these sludges. This is
because after removal of water soluble components, the glass composition is
Timited by the Fe,0; content of these sludges. Neither enhanced sludge
washing nor water washing reduces the Fe,0; content of these sludges.
Therefore, water washing of these sludges will be conducted to prepare HLW for
the phase 1 private contractors.

An evaluation has been conducted to minimize the volume of wash
solutions generated, while achieving the minimum quantity of HLW glass
canisters. This evaluation differs from that presented in the Phase I
High-Level Waste Pretreatment and Feed Staging Plan (WHC 1996a), which focused
on minimizing the wash time cycle as well as the estimated quantity of HLW
glass canisters. The results of the wash solution minimization evaluation are
presented in Tables 1 through 3 for the sludges contained in tanks 241-AZ-101,
241-AZ-102, and 241-AY-102 / 241-C-106.

Alternatives options have been evaluated for consolidating the
241-AZ-101, 241-AZ-102, and 241-AY-102 / 241-C-106 sludges into a single aging
waste tank (WHC 1996b). The combined sludges would provide a single, blended
HiW feed for phase 1 vitrification processing. However, accomplishing the
consolidation of these sludges would require modifications to the tank farm
safety basis and generate potentially unacceptable quantities of sludge wash
solutions during a period {1997 through 2001) when adequate double-shell tank
storage capacity may not be available.

These alternatives for consolidation of high heat sludges are being
reviewed by a decision board, which is comprised of representatives from
effected WHC TWRS organizations, a DOE/RL representative, and a WDOE
representative (WHC 1996c). The preliminary recommendation of this decision
board is to not consolidate these high heat siudges into a single aging waste
tank. This decision board has requested further evaluation of a synthesized
alternative which conducts sequential pretreatment of each sludge. The
assumptions provided in this letter are consistent with the preliminary
recommendation of this decision board. A final recommendation on
consolidation and pretreatment of these high heat sludges is anticipated to be
available by April 1, 1996. If this final recommendation modifies the TWRS
Disposal Program operational waste volume assumptions, changes will be
communicated to your department.
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Table 1, In-Tank Sludge Washing Sensitivity Runs - Dilute Caustic Washing of 241-AZ-10¢
{20 wt% Insoluble Solids Settling Efficiency) A

Number of Number of 0.62-m” HLW Canisters *
Washes 1:1 Dilution 3:1 Dilution [ 4:1 Dilution | &:1 Dilution

] 189.6 . 188.6

1 1628 140.5 :

2 150.6 g

3 141 137.0 137.0 137.0 1370

4 1310 137.0 137.0 1370
Initial Decant Volume (L) 3,030,000 3,030,000 3,030,000 3,030,000 3,030,000

Wash Solution{s) Volume (L) | 452,000 { 476,000 710,000 960,000 607,000

Table 1 {Continued). In-Tank Sludge Washing Sensitivity Runs - Dilute Caustic Washing of 241-A2-101
{20 wt% Insoluble Solids Settling Efficiency)

Number of Numbet of 0.62-m" HLW C. ?
Washes €1 Dilution | 7:4 Dilution_ | 8:1 Dilution | 9:1 Dilution | Fill Tank {27:1)
[]
1 {
2 g | g
3 137.0 137.0 137.0
4 137.0 137.0 137.0 137.0
initiai Decant Volume (L) 3,030,000 3,030,000 3,030,000 3,030,000
Wash Solution(s) Volume (L) 735,000 864,000 993,000 1,120,000
’ 1. Assumes a 4-foot (1.22-m) head for mixer pump per at full speed.

2. The recommended dilution ratios are shaded.
3, Canister numbers are computed prior to the addition of transfer liquid.
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Table 2. In-Tank Sludge Washing Sensitivity Runs - Dilute Caustic Washing of 241-A2.102
(20 wit Insoluble Solids Settling Efficiency) **

Number of Number of 0.62-m" HLW Canisters >
Washes 1:1 Dilution 2:1 Dilution [ 4:1 Dilution 5:1 Dilution

[] 1048.0 1048.0 1048.0

1 704.7 356.8

2 4734

3 317.7 5 2141

4 4: 2141 2141 2141

Initial Decant Volume (L) 2,960,000 2,960,000 2,960,000 2,960,000

Wash Solution(s) Votume (L} | 1,356,000 2,058,000 2,100,000 2,780,000 3,500,000

Table 1 (Continued), In-Tank Sludge Washing Sensitivity Runs - Dilute Caustic Washing of 241-AZ-104

(20 wt% Insoluble Solids Settling Efficiency)

Number of Number of 0.62-m° HLW Canisters
Washes €:4 Dilution 7:4 Dilution | _8:1 Dilution [ _9:1 Dilution [Fill Tank (9.32:1)
[ 1048.0 1048.0 1048.0 1048.0 1048.0
1 2685 2389 :
2 214.1 2144
3 2144 2141 2141 2141 2141
4 2141 214.1 2141 2141 214.1
. Initial Decant Volume (L) 2,960,000 2,960,000 2,960,000 2,960,000 2,860,000
Wash Solution{s) Volume (L) 4,220,000 4,940,000 2,820,000 3,180,000 3,300,000
1. Assumes a 4-foct (1.22-m) head for mixer pump pt at full speed.
2. The recommended dilution ratios are shaded.

3. Canister numbers are computed prior to the addition of transfer liquid.
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Table 3. In-Tank Sludge Washing Sensitlvity Runs - Dilute Caustic Washing of 241-AY-102 and 241-C-106 (75%)

{20 wi% Insoluble Solids Settling Efficiency) “*

Number of Number of 0.62.m" HLW Canisters
Washes 1:1 Dilution 2:1 Dilution 3:1 Dilution 4:1Dilution  ['Fill Tank4.45:9
[ 4138 4139 4139 4139 4139
1 398.0 390.0 3844 3803 3788
2 388.1 3768 370.2 366.9 3647
3 380.3 368.3 36825
4 3743 ; 2
] 356.0 354.7 354.4
€ ) 357.3 354.8 354.0 3538
7 383 3559 354.2 337 3536
8 3611 355.0 3838 3835 3835
Dry Solids 3498 349.6 349.6 349.6 349.6
Initia) Decant Volume (L] 1,640,000 1,640,000 1,640,000 1,640,000 1,640,000
Wash Solution(s) Volume (L) 4,080,000 6,800,000 8,120,000 8,130,000 8,070,000

1. Assumes 3 4-foot (1.22-m) minimum head for acceptable mixer pump performance at full speed.
2. The recommended dilution ratios are shaded.
3. Canister numbers are computed prior to the addition of transfer liquid.
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' 1.2.1 Water Washing of 101-AZ Sludge

Water washing of the tank 241-AZ-101 sludge is planned to be conducted
during FY 1998 using the mixer pumps installed by Project W-151. To conduct
the in-tank sludge washing of the 241-AZ-101 sludge, the following actions are
necessary:

. The dilute complexed waste (~850,000 gallons) presently contained
within tank 241-AY-101 is transferred to another DST prior to
FY 1998.

. The NCAW supernatant (“872,000 gallons) presently contained in
tank 241-AZ-101 is decanted to a level approximately 24 inches
above the sludge surface, leaving approximately 35,000 gallons of
sludge and 66,000 gallons of supernatant. The decanted NCAW
supernatant, approximately 806,000 gallons, is received into tank
241-AY-101. This transfer is planned for October 1997.

. Approximately 126,000 gallons of 0.1 M sodium hydroxide, 0.011 M
sodium nitrate solution are added to tank 241-AZ-101 in
November 1997. The mixer pumps are operated to mobilize and wash
the NCAW sludge.

. Operation of the mixer pumps in tank 241-AZ-101 is halted and the
sludge allowed to settle. Estimated settling time is
approximately 1 month.

. The wash solution contained in tank 241-AZ-101 is sampled and
decanted during January 1998 to an available DST in either AN, AW
or AP farm. The decant volume is approximately 126,000 gallons.

. Approximately 126,000 gallons of 0.1 M sodium hydroxide, 0.011 M
sodium nitrate solution are added to tank 241-AZ-101 in
February 1998. The mixer pumps are operated to mobilize and wash
the NCAW sludge.

. Operation of the mixer pumps in tank 241-AZ-101 is halted and the
sludge allowed to settle. Estimated settling time is
approximately 1 month.

. The wash solution contained in tank 241-AZ-101 is sampled and
decanted during April 1998 to an available DST in either AN, AW or
AP farm. The decant volume is approximately 126,000 gallons.

. The washed NCAW solids are sampled to determine the effectiveness
of the in tank sludge washing process.

. Approximately 100,000 gallons of 0.1 M sodium hydroxide, 0.011 M

sodium nitrate solution are added to tank 241-AZ-101 in May 1998

to dilute the solids sufficiently for future transfer for phase 1

) HLW vitrification processing. The volume of solids slurry within
Y tank 241-AZ-101 should be ~200,000 gallons.
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The estimated compositions and volumes of the initial supernatant and
wash solutions decanted generated from tank 241-AZ-101 sludge washing are
provided in Table 4.

1.2.2 Water Washing of 102-AZ Sludge

Water washing of the tank 241-AZ-102 sludge is planned to be conducted
during FY 2001 using the mixer pimps installed by Project W-211. To conduct
the in-tank sludge washing of the 241-AZ-102 sludge, the following actions are
necessary:

. In tank concentration of the NCAW supernatant (2.2 M Na) from
approximately 860,000 gallons to 344,000 gallons (“5.5 M Na) is
conducted from the present through FY 2000.

. Project W-211 installs mixer pumps in tank 241-AZ-102 by
September 2000.

. The NCAW supernatant (~344,000 gallons) presently contained in
tank 241-AZ-102 is decanted to a level approximately 24 inches
above the sludge surface, leaving approximately 95,000 gallons of
sludge and 66,000 gallons of supernatant. The decanted NCAW
supernatant, approximately 278,000 gallons, is received into tank
241-AY-101. (If tank 241-AY-101 is not suitable for receipt of
the NCAW supernatant, then a different DST in AN or AW farm should
be used.) This transfer is planned for October 2000.

. Approximately 557,000 gallons of 0.1 M sodium hydroxide, 0.011 M
sodium nitrate solution are added to tank 241-AZ-102 in
November 2000. The mixer pumps are operated to mobilize and wash
the NCAW sludge.

. Operation of the mixer pumps in tank 241-AZ-102 is halted and the
sludge allowed to settle. Estimated settling time is
approximately 1 month.

. The wash solution contained in tank 241-AZ-102 is sampled and
decanted during January 2001 to an available DST in either AN, AW
or AP farm. The decant volume is approximately 557,000 gallons.

. Approximately 557,000 gallons of 0.1 M sodium hydroxide, 0.011 M
sodium nitrate solution are added to tank 241-AZ-102 in
February 2001. The mixer pumps are operated to mobilize and wash
the NCAW sludge.

. Operation of the mixer pumps in tank 241-AZ-102 is halted and the
sludge allowed to settle. Estimated settling time is
approximately 1 month.

. The wash solution contained in tank 241-AZ-102 is sampled and
decanted during April 2001 to an available DST in either AN, AW or
AP farm. The decant volume is approximately 557,000 gallons.
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\ Table 4. Dilute Caustic Washing of 241.AZ-101
. Optimized Resutts - Two Dllute Caustic Washes, 2:1 Dilution

[ SGpermate Comportiion TLW Compostiion
After initial | After Second First Wash
Decant
SZE-05 | 37BE+06 | SISE+05
4766005 | 303E<06 | 476E-05
110 1.25 112

Total Mass Flow (k]

$.73E.05 251E-D4 1.256-04
261E-05 6.70E-05 3UEDS
214E-06 5.54E-06 275606

6.85E-01 1.77E+0Q 8.80E-01
6.51E-01 1.68E+00 8.38E-01
1.22E.07 3.44E-07 1.56E-07
3.19E-02 8.226-02 4.10E-02
. . 3.19E-02 8.226-02 4.90E-02
1.95E-04 1.95E-04 7.58E-05 1.95E-04 $.TIELS
1.25E+07 1.52E+06 6 66E-05 1.09E+07 B.55E+05

7.28E-05 7.30E-05 284E-05 7.28E-05 A.63E-05
7.86E-04 7.68E-04 2.98E-04 7.69E-04 3.82E-04
2.60E-04 261E-04 1.01E-04 2.60E-04 1.30E-04
275E-05 275605 1.07E-05 275E-05 1.37E-05
3.12E07 313807 121E07 3.13E-07 1.56E-07

462E-D4 4 62E-04 1.80E-04 4.62E-04 231E-04
1.70E-05 1.70E-05 6.62€-06 1.71E-D5 8.45E-06
6.99E-04 7.01E-0¢ 27304 7.00E-04 3.48E-04
6.82E-08 6.82E-08 265E-08 €.83E-08 3.4DE-08
21707 217607 8.42E-08 247E-07 1.08£-07
7.89E-02 7.91E-02 3.07E-02 7.92E-02 3.85E-02
6.01E-05 6.04E-05 233605 6.04E-05 300605
1.40E-04 1.40E-04 S.44E-05 1.40E-04 7.00E05
1.97E-01 1.97E-01 7.67E-02 1.67E-01 9.856-02
5.26E-05 5.28E-05 2.05E-05 5.28E-05 263E-05
1.30E-04 1.30E-04 5.06E-05 1.30E-04 6.49E-05
250E-05 251E05 $.TE06 250E05 1.25E-05
1.28E-05 1.28E-05 4.58E-06 1.28E-05 €41E-06
3.96E-03 3.88E-03 1.54E-03 399E-03 1.98E-03
1.01E+02 1.01E+02 4.08E+01 1.01E+02 $.45E-01
3.67E-05 367E05 143E-05 370E-05 1.83E-05
277604 277ED4 1.08E-04 278E-04 1.388-04
5.06E-06 5.05E-06 1.96E-06 5.05E-06 252E-06
6.50E-05 6.52E-05 252605 6.50E-05 3.24E05
4 BSED4 A64E-04 1.81E-04 4 B5E-04 231E-04

222604 2.23E-D4 8.63E-05 222804 1.11E-04
£.01E-04 6.04E-D4 233604 6.04E-04 3.00E-04
1.13E-03 1.13E-03 4.39E-04 1.136-03 S.63E-04

1.64E02 1.64E-02 6.37E-03 1.64E-02 8.97E-03
284E03 2.84E-03 1.1ED 2.85E-03 1.42E-03
121€-03 129603 4.B8E-D4 1.21E-03 €.036-04
D.TAED4 S.76E-04 3.78E-04 9.77E-04 A87E-D4
JATED4 34BE-D4 1.35E-04 J.47E-04 1.73E-04
1.21E02 121E02 4 68E-03 1.218-02 6.03E-03
267603 268E-03 1.04E-03 2.68E-02 1.336-03
4.96E-05 417E-05 162E-05 4.19E-05 2.D8E0S
6.18E-05 SE-DS 242605 €.20E-05 3I09E-05

3.50E+01 351E-01 1.36E+01 350801 1.75E+01

1.76E-01 1.77E-DY 6.85E-02 1.776-00 8.80E-02
295E+01 296E+01 1158401 295E-01 147E+D1
1.38E-01 1,39E01 5.406-02 1.39E-01 6.93E-02

1.TE«00 1.72E+00 ©€.66E-01 1.72E+00 B.55E-01
9.88E-05 $.91E-05 3.B4E-05 9.80E-05 AS4E05
887801 5.88E+01 221E-01 5.87E+01 2.96E+DY
6.82E+01 6.82E01 2.85E-01 683E+01 3.40E~DY
9.57E+00 $.60E+00 ATIE-00 9.60E+00 5.63E+00
113602 1.13E-02 4AIE03 1.04E-02 5.65E-03
$.366-03 S.37E02 248803 6.37E-03 A17E03
1.90E-02 1.90E-02 137E03 1.90E-02 S.47E-03
938502 SAIE02 S.TTED2 9.41E+02 971E+02
1.04E+00 1.04E+00 4.05E-01 1.04E+00 521E-01
. 373ELS 372605 1.45E-05 ATIEDS 1.86€-05
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The washed NCAW soiids are sampled to determine the effectiveness
of the in tank sludge washing process.

Approximately 240,000 gallons of 0.1 M sodium hydroxide, 0.011 M~
sodium nitrate solution are added to tank 241-AZ-102 in May 2001
to dilute the solids sufficiently for future transfer for phase 1
HLW vitrification processing. The solids slurry volume within
tank 241-AZ-102 should be "400,000 gallons.

The estimated compositions and volumes of the initial supernatant and
wash solutions decanted generated from tank 241-AZ-102 sludge washing are
provided in Table 5.

1.2.3 Water Washing of 102-AY / 106-C Sludge

Water washing of the tank 241-AY-102 / retrieved 241-C-106 sludge is
planned to be conducted during FY 2003 using the mixer pimps installed by
Project W-211. To conduct the in-tank sludge washing of the 241-AY-102
sludge, the following actions are necessary:

Project W-211 installs mixer pumps in tank 241-AY-102 by
September 2001.

Tank 241-AY-102 is estimated to contained 800,000 gallons of
dilute nitrate waste solution and 229,000 gallons of sludge
following final retrieval demonstration of 241-C-106 (see
retrieval section). The 241-AY-102 supernatant is decanted to a
level approximately 24 inches above the sludge surface, Teaving
approximately 229,000 gallons of sludge and 66,000 gallons of
supernatant. The decanted waste, approximately 734,000 gallons,
is received into a DST in AN, AW, or AP farm. This transfer is
planned for October 2003.

Tank 241-AY-102 is refilled and decanted three times to wash the
sludge. Each wash adds approximately 800,000 gallons of 0.1 M
sodium hydroxide, 0.011 M sodium nitrate solution to tank
241-AY-102. The mixer pumps are operated to mobilize and wash the
sludge from November 2003 through May 2004.

Each wash solution contained in tank 241-AY-102 is sampled and
decanted to an available DST in either AN, AW or AP farm. The
total wash solution volume is approximately 2,400,000 galions.

The washed solids are sampled to determine the effectiveness of
the in tank sludge washing process.

Approximately 700,000 gallons of 0.1 M sodium hydroxide, 0.011 M
sodium nitrate solution are added to tank 241-AY-102 in June 2004
to dilute the solids sufficiently for future transfer for phase 1
HLW vitrification processing. The solids slurry volume within
tank 241-AY-102 should be ~1,000,000 gallons.
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Table 5. Dilute Caustic Washing of 24$.AZ-102
Optimized Resuits - Two Dilute Caustic Washes, 3:1 Dilution

Supernate i LLW Composition ]
Inttal After initial | After Second First Wash
Decant | Wash/Decant Decant | Solution(s)

Total Mass Fiow (kg) | 4.036+06 TABE+05 A3ED5 3.28E+06 Z1TE+06
'Volume {L) 2.63E906 6.74E+05 7.20E+05 2.95E+085 210E+06
Specific Gravity 144 111 102 ERX] 1.03
[Radionyclides (€I

TEIEDT 63E07 7 0BE-D8 6EDT TZAE07
c-14 452605 A5IEDS 689505 SAIE05 1.20€-05
cm-244
Cos0
Cs-137 8.76E-01 8.75E-01 1.34E-01 8.75E-01 2ME-01
Ba-137 8.32E-01 B.31E01 1.27E-01 8.24E-D1 2.22E-01
Pu-239 1.11E-08 1.11E-05 1.70E-06 1.11E05 2.96E-06
S1-80 246E-03 2.46E03 3.76E-04 2.46E-03 6.57E-04
Y30 246E-03 246E-03 3A76E-04 246E-03 - 657E-04
Teds 829605 8.28E-05 1.27E05 8.26E-05 221605
Total Curies E22E06 1ASES06 1916405 5.07E+08 8.62E+05
Chemicals (g )
Rge
(Ame3 1.35E-07 135807 2.06E-08 1.35E-07 361E-08
e 114E03 1.14E03 1.74E-04 1.14E-03 3.06E-04
843 6.34E-04 6.32E-04 8.67E-05 632604 1.70€-04
Ba+2 8.84E-05 B.B4E-05 1.35E-05 B.85E-05 237E-05
Bes2 584508 5.82€-06 892607 581E06 1.56E-06
Bi+3
Cas2 2.09E-03 309E-03 47304 309603 8.20E04
Cd+2 PEDS $.54E-05 1.52E-05 9.93E-05 266E-05
Ceed 112603 1.126-03 1.71E-04 1.12E-03 3.00E-04
Cme3
Cos3 1.03E-08 1.03E-08 1.56E-09 1.03E-08 2.76E-09
Cse 3.54E-02 3.93E-02 6.02E-03 3.95E-02 1.058-02
Cus2 8.10E-05 8.09E-05 1.24E-05 8.07E-05 217E-05
Fes3 8.40E-04 $.40E-04 1.28E-04 B838E-04 225604
o 7.18E-02 7.18E-02 1.10E.02 7.20E-02 1.82E-02
Lae3 1.80E-04 1.80E-04 274E-05 1.60E-04 £B1E-05
i+ 8.13£05 8.10E05 1.24E05 8.11E-05 247E-05
Mg+2 1.01E-04 1.01E-04 1.55E-05 1.09E-04 27TME05
Mn+d 7.63E05 7.636-05 117605 7.64E-05 204E-05
Moss 1.86E03 185603 284E-04 1.86E-03 495604
N+ 5.07E+01 5.06E+01 9.89E+00. 5.07E+01 1.54E+01
NIe3 1.93-04 1.93E-04 2.95E-05 1.93E-04 519605
Pbed BHTED4 3.98E-04 6.08£-05 299E-04 1.06E-04
Pusd 1.79E-04 1.76E-04 273E08 1.70E-04 4.76E-05
Re+7 6.03E-05 B.01E05 9.20E-08 8.01E-05 1.61E-05
Rh+3 1.79E-04 T.70E-04 1.18E-04 7.70E-04 206E-04
[Ru+d 1.9IEDL 1.91E-04 292E-05 1.91E-04 5.VED5
Sbes
Sess $.29E-04 $.39E-04 144E04 9.39E-04 251E-04
Sied 496501 4.54ED 757602 4.93E-01 1.32E-01
Sre2 252604 2526-04 3 85E-05 2.52E-04 8.76E-05
Tess 238E-04 237804 3 64E-05 2.38E-04 6.38E-05
Thed
Tisd 6.75E:05 6.7SE-D5 1.038-05 6.76E-05 1.81E-05
T143 1.65E-04 1.65E-04 252E-05 1.66E-04 4.40E-D5
UO2+2 1.59E+00 1.58E+00 243E-DY 1.59E+00 4.25E-01
Va5 7.08E-05 T.06E-05 1.08E-05 7.08E-05 1.89E-05
[Zne2 3.83E-05 3.83E-05 5.86E-06 3.82E-05 1.026-05
Zred
AI(OHM- 450500 4.90E+00 7.49E-01 4P0E+D0 1.31E+00
Cle
co3.2 2.606+01 2605401 3.96E400 2.59E+01 £.95E400
CHOHK- 211E+00 211E+00 322601 2.1DE+00 5.62E-01
F- 9.23E-01 9.23E-01 1.41E-01 8.22E6-01 247E-0%
i3 236E-05 2.36E-05 361E-06 236E-05 6.33E-06
NO2- 255601 2.84E+01 4.28E+00 254601 7.14E+00
NO3- 213601 2126401 3256400 213E+01 571E+00
OH- 1.49E+00 1.48E+00 167E+00 1.49E+00 1.65E+00
PO4-3 $.09E-03 $.08E-03 1.38E-03 9.05E-03 243803
s04-2 1.54E+01 1.54E+01 236E+00 1.54E+01 4126400
TeO4- 8.07E-03 8.06E-03 1.23E03 8.07E-03 216E-03
H20 8.59E+02 9.58E+02 9.82E+02 8.59E+02 8.90E+02
Organic Carbon 1.37E+00 1.37E+00 2.90E-0Y 1.37E+00 366E-DY
1 Zr02:2H20 A.25E-04 3.26E-04 4. 96E-05 3.26E-04 8 TME-DS
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The estimated compositions and volumes of the initial supernatant and
wash solutions decanted generated from tank 241-AY-102 sludge washing are
provided in Table 6.

1.3 HLW Immobilization

As part of DOE's planned strategy for treatment and disposal of tank
wastes, an optional demonstration of HLW immobilization by a Private
Contractor is proposed from June 2002 through June 2007 (DOE 1996). DOE has
proposed processing 245 metric tons of high-level waste oxides (excluding Na
and Si oxides). DOE has the option to increase the quantity of high-level
waste oxides from 245 to 340 metric tons.

The Disposal Program assumes the Private Contractor will process all 340
metric tons of high-level waste oxides from June 2002 through June 2008. The
source of these waste oxides will be from in tank washing the 241-AZ-101,
241-AZ-102, and 241-AY-102 sludges. The schedule and volumes of solids
transferred to the HLW Private Contractors facilities are estimated in
Table 7. The washed studges will be transferred from these three aging waste
tanks to the Private Contractor's facilities. The Private Contractor will
provide a tank for receipt of these washed sludges; an existing DST will not
be used for this function.
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Phase | High-Level Waste Feed Pretreatment - Low-Level Waste Impacts

Table §. Dilvte Caustic Washing of 241.AY-102 and 241-C-106 {75%)
Optimized Results - Three Dilute Caustic Washes, Fitl Tank {4.48:1 Dilution}

Supernate Composition LLW Composition
initial After Initial | After Third First Wash
Decant Degant Solutlon(s)

TIE06 2.44E+08 2.426+06 TETE0E $.14E+06
4.03E+D6 2.39E+06 241E+06 1.64E+06 8.07E+08
1.02 1.02 1.00 1.02 101

Total Mass Flow (kg)

397E-06 3.88E-06 3.44E-07 3.87E-08 9.58E-07

352609 35309 3.05E-10 2.52E-09 B.50E-10
1.81ED6 1.92E-06 1.68E-07 1.91E-06 4 61E-07
1.34£-02 1,35E-02 1.16E-03 1.34E-02 3.248-03
1.28E-02 1.28E-02 1.90E03 1.27€-02 3.08E-03
T.64E-05 7.66E05 6.60E-06 762605 1.84€-05
916E-D4 $.16E-D4 7.93E05 8.15E-D4 221E-04
9.16E-04 8.16E-D4 7.83E-05 B.45E-04 221E04
1.27E05 127605 1.10E-06 1.27E05 3.05E-06
1.13E+08 6 TAE+D4 587E+03 4 60E+04 £ 15E+04

7.37E03 TAIE-D3 6.35E-04 7.38E-03 1.78E-03
1.16E-08 1.46E-06 1.00E-07 1.6E-06 2,B0E-07

1.376-03 1.37E-03 1.19E-04 1.37E-03 3.30E04
1.30E-03 1.31E-03 1.12E-04 1.30E-03 313ED4

4.04E-03 4.06E-03 3SIE-04 4.04E03 8.77ED4
1.526-02 1.52€-02 1.31E03 1.51E-02 3.65-03
496602 4.58E-02 427603 4 54€-02 1.19E-02

434E-11 4.35E-11 376E-12 4HE-N 1.05€-11
1.69EL9 1.69E-09 1.46E-10 1.69E-09 4 08E-10
8.99E-D4 8.20E-04 7.40E-05 BA7E-04 1.97E-04
402604 4 D4E-D4 3.49E-05 4 02E-04 $.71E-05
5.96E-04 5.88E-04 5.158-05 5.85E-04 1.43ED4
B.76E-02 8.79E-02 7.59E-03 878E-02 292602
420E05 431E-05 ITE-DE 4.2BED5 1.03E-05

300E-03 INER 2.60E-04 2.99E-03 T.23E-04
1.32803 1.33E-03 1.15E-04 1.32E-03 2.19E-04

1.55E+01 1.55E+01 385E+00 1.55E+01 5.66E+00
81E-0 8.70E-03 7.55E-04 8.66E-03 2.09E-03
270E-02 271E02 2.34E-03 270E-02 6.50E-03
1.3E 1.23E-03 1.07E-04 1.23E-03 257E-04

467E-01 4.64E-0Y 402602 4 84E-01 112601

1.52E-04 1.52E-04 1.328-05 1.52E-04 366E05

4.49E-01 4.52E01 3.80E-02 4.4BE-01 1.08E-01

3.05E-02 3.05€-02 263E03 3.04E-02 7.33E03
2.58E-02 258E-02 222603 257E-02 £.20€-03

6.82E-01 ©.82E-01 5.89E-02 6.83E-01 1.64E-01
3.85E-02 3.85E-02 332603 3.83E-02 9.256-03
1.63E-01 1.64E-0t 1.41E02 1.63E-01 3.94E-02
8.59E-01 .58E-01 4 84E-0Y 8.54E-01 5.56E-01
AE-0Y 4.35€.01 3.75E-02 432E-00 1.04E-01

1.05E+01 1.05E+01 246E+00 1.05E+01 3.B3E00
1.23E+00 1.238+00 107600 1.23E+00 297E-01
1.54E+00 1.55E+00 134501 1.54E+00 372601
1.24£-03 1.24E-03 1.07E-04 123603 2.98E-04

J 9856e02 | 9876402 | s996Ee02 | 982Ee02 | 9.96E.02
N 1506400 | 159500 | 1.38E01 159E-00 | 3BaE01
- 1.79E-04 1.20E.04 112605 129E04 | INELS
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Table 7. Preliminary Schedule for Transfer of Washed HLW Solids to the
HLW Immobilization Private Contractor

Tank Schedule Volume
241-A2-101 June 2002 100,000 gallons
241-A2-10% Jenuary 2003 100,000 gallons

Mote: Tank 241-AZ-101 should be ty sfter these transfers.

241-A2-102 August 2003 100,000 gallons
241:42-102 January 2004 _100,000 gations
241-A2-102 July 2004 100,000 gsllions
2461-A2-102 January 2005 100,000 gallons
Note: Tank 241-AZ-102 should be empty after these transfers.

241-AY-102 June 2005 100,000 galions
241-AY-102 September 2005 100,000 gatlions
241-AY-102 December 2005 100,000 galtons
241-AY-102 April 2006 100,000 gallons
261-AY-102° August 2006 100,000 galions
261-AY-102 December 2006 100,000 gatlons
241-AY-102 March 2007 ] 100,000 gallons
241-AY-102 July 2007 100,000 gallons
241-AY-102 November 2007 100,000 gattons
261-AY-102 February 2008 100,000 gatlons
Note: Tank 241-AY102 should be empty after these transfers. »
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2.0 Low-Activity Waste (LAW) Treatment

As part of DOE's planned strategy for treatment and disposal of tank
wastes, a demonstration of LAW treatment by two Private Contractors is
proposed from June 2002 through June 2007 (DOE 1996). DOE has proposed each
Private Contractor processes LAW solutions containing a total of 2,800 metric
tons of sodium. Each private contractor is required to process a minimum of
2600 metric tons of sodium from waste envelope A (primarily DSSF, DSS, or DN
type wastes), 100 metric tons of sodium from waste envelope B (NCAW
supernatant), and 100 metric tons from waste envelope C (primarily CC waste).

DOE has the option to increase the quantity of LAW solutions processed
by each Private Contractor to a maximum of 5,100 metric tons sodium. The
maximum quantity of sodium to be processed by each Private Contractor for
waste envelope A is 4900 metric tons; waste envelope B is 1,000 metric tons;
and waste envelope C is 2,400 metric tons.

The Disposal Program assumes each Private Contractor will process the
maximum quantities of LAW solutions from June 2002 through January 2010.

2.1 Custody Transfer of 106-AP and 108-AP to Private Contractors

The TWRS Privatization Request for Proposal (RFP) has allocated the use
of tanks 241-AP-106 and 241-AP-108 to private contractors for receipt and lag
storage of low-activity waste feed solutions (DOE 1996). The date has not
been established nor the conditions for custody transfer of these tanks from
the M&0 contractor to the Private Contractors.

Based upon the proposed schedule for phase 1 processing of tank wastes
(see section 1.1), it is assumed that the custody transfer of these tanks
occurs after April 1998. For planning purposes, custody transfer of these two
DSTs to the selected private contractors is assumed to occur at the beginning
of FY 1999. This allows 6 months (from April until September 1998) for the
DOE and the Private Contractors to reach agreement on the conditions of tank
transfer. It is also assumed for planning purposes that tanks 241-AP-106 and
241-AP-108 are filled with the first batch of the LAW feed solution at the
time of custody transfer of these tanks to the Private Contractors.

2.2 Staging LAW Feed Solution in Tanks 241-AP-102 and 241-AP-104

The Private Contractors will receive payment for LAW treatment services
based upon the quantity of sodium incorporated inte the immobilized
Jow-activity waste consistent with the provisions of the RFP (DOE 1996). In
order to accurately determine the quantity of sodium transferred to the
Private Contractors for treatment and to comply with the transfer conditions
established in the RFP, it has been proposed to use tanks 241-AP-102 and
241-AP-104 as intermediateé LAW feed solution staging tanks (WHC 1996d).
Formal review of this recommendation must be conducted by the DOE/RL.
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For planning purposes, the Disposal Program has assumed tanks 241-AP-102
and 241-AP-104 will be used as intermediate feed staging tanks prior to
transfer to the Private Contractors’ DSTs (i.e. 241-AP-106 and 241-AP-108).
Additionally, it is assumed that tanks 241-AP-102 and 241-AP-104 are filled
with the second batch of LAW feed solution prior to June 2002. See
section 2.3 for a discussion of the schedule for transfer of the LAW feed
solutions to the Private Contractors.

2.3  Transfer of LAW Feed Solutions to Private Contractors

The schedule and volumes of tank waste solutions transferred to the
Private Contractors facilities are estimated in Table 8. The origin and
composition of these tank waste solutions is discussed in the Preliminary
Low-Level Waste Feed Staging Plan (WHC 1996d). This schedule is consistent
with section H.9 Ordering and Contract Order Quantities of the TWRS
Privatization RFP (DOE 1996).

The draft TWRS Privatization RFP (November 1995) assumed the LAW feed
solutions would be diluted or concentrated to a maximum 7 M sodium
concentration. However the recently issued TWRS Privatization RFP (DOE 1996)
specifies the LAW feed solutions will be transferred to the Private
Contractors at a sodium concentration from 3 to 14 M. This modification in
the THWRS Privatization RFP requirements negates the dilution of LAW feed
solutions in the intermediate feed staging tanks (i.e., 241-AP-102 and
241-AP-104) as originally planned in the Preliminary Low-Level Waste Feed
Staging Plan (WHC 1996d). Therefore, LAW feed solutions will be transferred
into the DSTs operated by the Private Contractors at their present
concentrations, without dilution.

Based upon the November 1995 draft RFP, the Preliminary Low-Level Waste
Feed Staging Plan (WHC 1996d) envisioned the LAW feed sequence for each
Private Contractor as:

Waste Envelope A “600 metric tons Na
Waste Envelope B: 7200 metric tons Na
Waste Envelope C: "375 metric tons Na
Waste Envelope A “3100 metric tons Na
Waste Envelope C “500 metric tons Na

However the recently issued TWRS Privatization RFP (DOE 1996) specifies
the LAW feed sequence will be all of the minimum quantity of waste envelope A
(2600 MT Na, all of the minimum order quantity of waste envelope B
(100 MT Na), all of the minimum order quantity of envelope C (100 MT Na).
Processing of additional LAW feed from waste envelopes A, B, or C will be
determined by DOE based upon DOE's needs. This modification in the TWRS

Privatization RFP requirements will be incorporated into subsequent revisions

of the Preliminary Low-Level Waste Feed Staging Plan (WHC 1996d). The LAW
feed processing sequence identified in Table 8 reflects a preliminary revision
to the sequence identified in the Preliminary Low-level Waste Feed Staging
Plan (WHC 1996d).
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2.4 Storage of Separated Sr/TRU and Entrained Solids

The Private Contractors conducting LAW treatment services will separate
entrained solids, cesium, technetium, strontium and transuranic (TRU) elements
from the LAW feed solutions as specified in the TWRS Privatization RFP.

Cesium will be returned as a dry, free flowing material with containers.
Technetium will be separated and stored by the Private Contractors. At the
end of the contract, the Private Contractors will return the technetium to DOE
in a manner which allows for storage within the DST system. Entrained solids,
strontium, and TRU elements will be separated as necessary from each waste
envelope feed batch. The Private Contractors will transfer the separated
solids, strontium and TRU elements to DOE for storage within the DST system.
A1l transfers by the Private Contractors to the DST system will meet
applicable tank farms waste acceptance criteria.

Estimates have not been prepared of the composition and quantity of the
separated solids, strontium and TRU elements which will be transferred by the
Private Contractors to the DST system. Private Contractors will prepare
technical information on the estimated composition and quantity of the
separated solids, strontium and TRU elements which will be transferred to the
DST system. This information will be available in April 1998, after DOE
selects Private Contractors to proceed with the design, construction, and
operation of waste treatment facilities. Please assume a DST in AP tank farm
will be dedicated to receive waste solution transfers from the privatized
facilities from June 2002 through October 2011.

3.0 SST Waste Retrieval

A demonstration of SST waste sluicing and resolution of the high-heat
safety issue associated with tank 241-C-106 is scheduled to begin in FY 1997.
Sluicing of the high-heat solids from tank 241-C-106 into 241-AY-102 is
anticipated to be completed during FY 1997. An estimated 150,000 galions of
sludge will be transferred from tank 241-C-106 into 241-AY-102. However,
sluicing could potentially remove essentially all of the sludge present in
tank 241-C-106. If not removed by the initial sluicing during FY 1997, the
sludge heel (approximately 37,000 gallons) in tank 241-C-106 will be removed
and transferred into tank 241-AY-102 beginning June 30, 2002 and completing by
Segtember 30, 2003, per the Hanford Federal Facility Agreement and Consent
Order.

Retrieval of waste from additional single-shell tanks will commence in
December 2003 and be completed by September 2018, per the Hanford Federal
Facility Agreement and Consent Order (i.e., Tri-Party Agreement). A
preliminary SST waste retrieval sequence (see Table 9). has been developed by
Disposal Engineering. The main goals in preparing this preliminary SST waste
retrieval sequence were to comply with the Tri-Party Agreement target schedule
and minimizes the amount of wastes generated for interim storage within the
DSTs. Optimization of this preliminary SST waste retrieval seguence will be
conducted by Disposal Engineering and a revised sequence issued by
September 30, 1997 (milestone M-45-02B). Annual revisions to the SST waste
retrieval sequence will be conducted through fiscal year 2017.
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Tasie ¢ SST WASTE RETRIEVAL TIMING

’ Fer Tank volumes Cumul ative Volume
{Kgallons) {Kgations)
- 4
2 2
= 2 @ 5
8 = x B <
8 K 8 >
H 5 o =9 ] 3
g 3 s < g, 5|2 g 3 e
Tark | S 3 B 3 £ |85 < 3
__jiNumbers| & 8 2 B j==_.IL§ 2 >
T3] AX-108 110] 33 443 2 i 12 443 2003
2] C-10 [ 0 73 235) 64 0 74 678 through
A-10: 22 06 43 78 2] 211 822 2005
4] C-10 130 o 62 502|209 32 341 1,413
5[ A-104 28 0 4 22 237 32 360 455}
6] _A-105 18 0 57 76l 25¢ 32 36 531
7] A 106 125 0 _ 248 374 8 2 5 805
8| AX-102 7 29 88 124 549 030)
5[ AX-104 7 0 2 B g5 556 058
o[ C-101 88 o 1 226] 483 §44 34
1] C-107 237 0] 317 554 720 881 638}
2] C-108 6| 0 58 124] 786 1 547 1
3] C-109 62 0 84 14 848 3] 1,00 ,108)
4] C-110 177 o 210 387 1,025 18 494
5] C- 5 o 8ol __1a7| 1.082 24 532
116} C-112 104 o] 138 242] 1,186 34 874
7] C-20 2 0 4 6] 1,188 349 880
18| C-202 1 0 2] 3 1.189 350 882
9 C-203 E 0 141,184 355 EER
20{_C-204 3 0 6 1,197 358 902)
21] SX-107 104 o 322 42 301 462 4,328 L
22| SX-108 87 0] 377] __464) 1.388 549 2,752) 2005
23] SX-110 62 0 51 313 1.450 1 105] through
24| SX- 125 0 346 a7 1,575 736 576| 2011
25[ X112 0 28 321 1,667 828 897
26] SX- F o -18 7| 1693 854 904
37] SX- 0 50 62 1,705 866 566)
28] U-10 0 40, 62 1727 888 028}
28] U-104 1 o -10 112 1,649 010 14
30} U-106 6] 185 711 922 1,875 46| 2,221 062)
31| U-110 186 o[___100] 268 061 34 407 7,348
32 U-11: 45 0 78 123 2,106 34 452 7,471
33 U-20 4 0 17 110 Y 456 7.492)
34| U-202 2 0 7 14 34 260 7,513
35| U-203 Z 0 9 116 32 462 7 523
36| U-204 2 0 7 92, 34 464 7.532)
37]_A-101 950]__2.914 87| 2.1 306 3,417 359
38| A-103 366 o[ 1,107 473 2.4 296 3,782 872)
30| AX-101 45| 2.074 022 2,490 2,041 45 8064 .
40 B-10 11 0 40 353 2,603 2.041] 4,644 247
41| B 102 1 10 7 o9 2,621 2,0 4,672 346] 2011 through 2018
22| B-10 59 o 16¢ 222 2.680] 2,0 2,73 £69]|(Avg Retrigval Rate of
43| B -104 301 69 302 672 2.9 120] 5,10 241]] 380 Kgallons of
44] 10 40266 82 1,127) 3.0 386 5,407 58 Saltcake & °
45| B-10 116 o33 4473137 2,386] 5523 15| SludgeMonth)
46| B-10 164 0 75 339/ 3,301 2,386 5,687 55}
47| B-108 94 0| 07 01| 3,395 2.38 781 ,455|
48| B-109 127 0 07 334 3,502 2,38 908 789
29| B-110 245 0 50 495|_3,767] 2.38 153]  20,285]
TANK-VOLXLS Page 1 TANK-VOLXLS
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TasL 9, SST WASTE RETRIEVAL TIMING

3 H
o 2 5
8 £ L) 2
] 2 2
.23 28|38 5 5
x| 2| 3|S5z |5 33| % 5
2 T P ° > ] B &
Numbers) =] = 2 ) | = >
50| B -11 236 0 263 289] 4,003 2,86 6.389 784
51| B-11 30) 0 75 105 4.033] 2,38 419 0.889)
52| B-20 28 0 E 53 4,061] 2.38 447 0,941
53] B-202 27 0 4 51)_4.088] 2.3 474 0,892]
54| B -20: 50| 0 44 G4l 4138] 2.3 524 088
55| B -204 48 0 43 o7l 4,187 2.3 573 176}
56| BX-101 42 0] 129 71|_4.228] 2,38 615 349
T57[ BX-102 96, 0 29 75| _4.325] 2, 711 473
58] BX-103 62 o 128 1) _4,387] 2,386 6.773 664
59| BX-104 96 0 18 5l 4,483 2,386 6,869 .780)
60| BX-105 43 3 86) 132)_4.526] 2.389] 6915 o1
61| BX-106 3 0| 106 137) 4557|2389 6,946 049
62| BX-107 344 0] 368 712j_4,901 89] 7,290 761
3] BX-108 26 0 28 4l 4.927] 2,389| 7.316 815
64] BX-109 163 0| 1,482] 1,675 5,120 2.389] 7.509 4,490
65| BX-110 189 ol 327 525} 09| 2.398] 7.707 5,015,
66| BX- 68 143] 726 837 5377] 2,541 7.918] 25852
67| BX-112 164 [ A 351 41| 2.54 082 26,349
{68 BY-10 108|__ 278| 1382 769 5,650 2,81 469 28,118 . )
69| BY-102 0] 341 08| "5a0] 5.650] 3,160 _8.810] 29,6671 2011 through 2018,
70| BY-103 5[ 395 1,508 803l 5,655] 3.555] 9.210 1,570/|(Avg Retrieval Rate of
E71 BY-104 20{___366] 1.237 643j| 5,695 3921] 9, 3,213 . - 380 Kgalions of
1:72] BY-105 24| 450| 1.547]  2.050| 5,739] 4,380] 10. 5,263 Salicake & -
I=73[ BY-10 95| 47| 2,24 2,890 5,834 4,827] 10 38,153|  StudgeMonth)
74| BY-10 60f. 206 3 997l 5894| 5,133 11,007 39,150 S
75| BY-108 154 745 743 6,048 5207 55 39,893 -
76( BY-108 83| 340] 152 ] 13 547] 11,67 41,843
77| BY-110 103|__285| 1,087 4B5| 6.234] 5,842 12,07 23,328
78] BY- 2 438] 1,689 154]_6,255] 6,280] 12,53 45,483
79[ BY- 286 1,07 367 6,260] _6.566] 12,826 46,849
80| C -102 223 o 1,51 938] 6,683] 6,56 248] 48,789
81| C-104 285 01,1 412| _6,978] 6,566 13,544 £0,199]
82| S-101 2441 17 732 147)|_7,222| _6.737] 13,959 347
83 S-102 4] 545| 1,752  2,301| 7.026] 7,282] 14,508 47]|
84| §-103 10| 221 768 999 7,236 7.503] 14,739 54,647
85] 5-104 253] 0 862 155 7,529] 7.503] 15,032] 55802
86[ S -105 21 454] 1.681 137||_7.531] _7.957| 15,488 7,835
87| S -10¢ 32| 511 1,886 426|7,563]  8,468| 16,03 0,367
88[ S-10 203 89 835 197||_7,856]_8,537| 16,38 1,564]
86 S-108 4 600] 22 820 7,860 9,137] 16,897 54,384
90! S-108 3] 555 2.0 B19j|_ 7,873 9,682 17,565 7,003
91| $-110 31] 259 1,08 428] _8,004] 0.051] 17,955] 68,431
_9_21 11 130]  447| 1.606| 2,192 8,143] 10,388| 18,54 70,623
93] 5-112 6| 631l 2333 297 149] 11.028] 19,171 73,563
84| SX-10 21 _343] 701 156} 61] 11.372] 19,65 74,748
95] SX-10 71 426] 1.782] 2,325 837 798| 20,17 77,073
96| SX-10 536| 2,008 660 _8,493] 12,334| 20.82 79,733
97| SX-104 478 _1,665] ~ 2278 8.620| 12,812] 21.440 011
98] SX-10! 7 610]_ 2,348 3.031f B8.702| 13.422] 22,123 043
9] SX-10| 465[_1,456) 933 _8,714| 13.867] 22,600 975
100 SX-10 250! 0| 1,134 384||8.964] 13.887 50 359
101] SX-114 181 01,041 225|_9,145| 13,887 23,031 581
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ZaglE %, SST WASTE RETRIEVAL TIMING

]
B H
« 2 © 3
= = x b1 T
© 2 3 2
o 2 3 ° %9 2 2
® 2 < 2 o X LRSS s 2
ekl £ 83| 3| S| 2 |38 § 5
Numbers| & 3 B 2 5 8 S Z 2
02| 1-10 10 0 80 181) 9.24 887 23.132] 89,762
103] T -10: 1 0 68 . KE 86,849
04] T-10 2 0 63 . 172 89,935
05[ T -104 442 0| 358 616] 90,735
308 T -105 [ 0 79 714 §0.912
107] T -106 18 0 38 733 90,969
708 7 -107 171 o[ 100] 23,904 51,240
0S] T1-108 44 0 89 23.948 374
0] T-109 58| 0 71 4 006 03]
T-110 || 376] 0 357 4,382 B
r- ) 26 4, 92,817
o112 60 o 10 4, 967
714] T -20 28 oJ 25 4,926 020
5] T -202 21 0| 9 4,947 059
11 g[_"-zc 35) 0 2082 093,125
7] T -204 38 0 X 5020] 93,196
[118 TX-101 84 017 5,104 3,452 -
[119[ TX-102 O] 113 47 25217 54,037]! 2011 through 2018
0] TX-103 157 o 659 5,374 4,853]l(Avg Retrieval Rate of
[2i[Tx104) O 54| 2314 38 ,130] - 380 Kgallons of
[122] TX-105 O] 609] 2,560 547 00) Saltcake &
23] TX-106 ol 453| 1,897 00, 00,649]  SludgeMonth) -~
24| TX-107 o] 35| 125 5,535 00,810 e
[125{TX-108]| ~ 0| __134] 553 375 26.669 01,497 s
{126] TX-109 ol. 384|418 802|l 11,375| 15,678] 27.053 02,299 B
[127] TX-110 Of _462| 3,831 2293 11,37 ,141] 27,515 04,592
[128] TX- Ql 70] 1,407 777} 11,37 511 27,885 06,369
[128] TX:112 0 48] 2,728 377)_11.37 160] 28,534 09,746}
1730] TX- 0 07]__1,994] _ 2,601) 11.375] 17.7 141 347
[131] TX-114 0 35| 2,179 714 11,37 ] 76 061
[132] TX-115 0 540] 2,685 325 11,37, X 316 386,
[ RES 0| __631] 2,144 775 11,37 a7 121,161
[134] TX- O 626] 2,357 983l 11,375] 20, 1,573 124,144
(135{ TX- Of___347] 1,343 3 375 20. 1,920 125834
[136] TY-10 I O 356] __ 474) 11,493| 20,546] 32,038] 126,308
[137] TY-10z 0 64| 234] 298| 11,483| 20, 02 126,605
(138] TY-10 162 o416 578| 11,655] 20, 54 27,183
[130] TY-104 43 0 35, 78] 11,688} 20, 07] 127,262
40] TY-10 23 0, 57 288]_11,928] 20. 38| 127,549
a1 TY-106 0 2 201 11,946] 20, 55| 127,579
[142] U102 43]_313] 1246 602} 11,989] 20,823] 32,911 26,181
23] U103 32| 423 1,499 954 12,021] 21,346] 33.366 1,135
44| U-105 32| 349 1,152 533 12,053] 21,685 33.747 2,668
145 U-107 15{ 360|958 333| 12,068] 22,055 34,122 34,001
(146[ U -10: 29] _ 415] 1,384 838 12,097 22,470] 34,566 5,839
[147] U -10 48] 396l 1,362 806| 12,145| 22.866] 35,010 7,645
48] U-11 26] 303l 9678 307){ 12,171} 23,169 35.339| 138,952
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