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1. Executive Summary

Delays in issuing the Modified Industrial Solid Waste Landfill Permit for the Saltstone Disposal Facility (SDF),
legal challenges to that Modified Permit, and process improvements and operational issues, resulted in a sixteen-
month delay (to November 2007 from July 2006) in the initiation of interim salt processing. Additionally, the
startup of the Salt Waste Processing Facility (SWPF) is assumed to have a twelve-month delay (to September 2012
from September 2011). These delays impact the ability to meet the goals of the Liquid Waste (LW) system. This
Plan was developed using integrated system modeling, with input data, assumptions, and conditions as of August
2007. The dates and other assumptions reflected in this plan may evolve due to a number of factors", and updates
will be included in future revisions to this Plan. A summary of the main programmatic attributes of this Plan
includes:

e Mitigation of the impacts to tank closures in order to meet the FY10-FY12 Federal Facility Agreement
(currently-approved FFA)' commitments (Tanks 4-6, 8, and 16). Additionally, this Plan accomplishes the
currently-approved FFA commitment to close all old-style tanks by FY22. However, some of the currently-
approved FFA tank closure commitments for FY14-FY15 are delayed from twenty to thirty-one months
(Tanks 10, 11, 14, and 15), and some of the currently-approved FFA commitments for FY19-FY20 are
delayed up to twelve months (Tanks 1-3). This results from the assumed 12-month delay in SWPF startup,
which causes delays in salt removal from the LW system and the inability to reclaim Type III Tank space
to store sludge from old-style tanks scheduled for closure.

e The Site Treatment Plan (STP) regulatory commitment to complete treatment of all waste in the Tank
Farms by 2028 is forecast to be missed by two years, primarily due to the assumed 12-month delay in the
startup of SWPF.

e Defense Waste Processing Facility (DWPF) sludge batch preparation has become just-in-time, reducing
contingency for accommodating emergent technical or facility issues without impacting DWPF operations.

e Tanks 48 and 50 are recovered for higher activity waste service, providing valuable Type III tank space
prior to SWPF startup.

e H-Canyon processing plans are supported through 2019 with shutdown flows continuing through 2022.
Several initiatives, planned by H-Canyon to minimize high-level waste (HLW) streams received by the
Tank Farm, are included in this plan to conserve valuable Tank Farm tank space between now and the
startup of SWPF

e Feed is available for the Actinide Removal Process/Modular Caustic Side Solvent Extraction (CSSX) Unit
(ARP/MCU) facilities to initiate processing by March 2008.

e Beginning with Sludge Batch 7 or 8, aluminum dissolution mitigates the impact of increased sludge mass
estimates."

' September 2012 is the early start date for completion of construction and start of SWPF operations. This Life-cycle
Liquid Waste Disposition System Plan is based on the September 2012 early start date for SWPF. Construction
could be completed and the SWPF could begin hot operations in November 2013, based on an External Independent
Review and including a 60-month contingency.

" These factors include: ongoing dispute resolution under the Federal Facility Agreement for the Savannah River
Site (FFA) concerning modification of the FFA operational closure dates for Tanks 18F and 19F; potential
modification of the FFA dates for other tanks; revision of the projected date for the start of operations of the SWPF,
including additional schedule contingency; and integration into this Plan of the Department’s intended revised
approach to issue fewer Secretarial Determinations (one for F Area and one for H Area), pursuant to section 3116(a)
of the Ronald W. Reagan National Defense Authorization Act for Fiscal Year 2005, so as to avoid duplication,
facilitate tank closure, and more comprehensively consider cumulative effects.

i Prior to any DOE decision to send low-level waste from aluminum dissolution processing to the SDF, DOE will
confirm that such an approach is in conformity with the Secretary’s Section 3116 Determination for Salt Waste
Disposal at the Savannah River Site, the Basis for Section 3116 Determination for Salt Waste Disposal at the
Savannah River Site, the Modified Permit for the Savannah River Z-Area Saltstone Disposal Facility, and the
Consent Order of Dismissal in Natural Resources Defense Council, et al. v. South Carolina Department of Health
and Environmental Control, et al. (South Carolina Administrative Law Court, August 7, 2007).
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Purpose

The purpose of the Life-cycle Liquid Waste Disposition System Plan (LLWD — hereinafter referred to as “this
Plan”) is to integrate and document the activities required to disposition and close Radioactive Liquid Tank Waste
(LW) tanks and facilities at the Department of Energy (DOE) Savannah River Site (SRS). It establishes a planning
basis for waste processing in the LW System through the end of the program mission. Its development is a joint
effort between the Department of Energy, Savannah River Operations Office (DOE-SR) and Washington Savannah
River Co. (WSRC). Life-cycle program planning for PBS-SR-0014 (Radioactive Liquid Tank Waste Stabilization
and Disposition) will use this Plan as the scope and schedule basis.

Modeling for this Plan used the initial conditions (e.g., tank waste volumes, characterization, etc.) as of the
beginning of August 2007. This Plan assumes full funding of the estimated costs to accomplish the required project
and operations activities. It supports justification for requesting necessary funding profiles. This Plan assumes the
reader has a familiarity with the systems and processes discussed. Section 9 — System Description is an overview
of the LW System.

This Plan documents the operating strategy of the LW System at SRS to receive, store, treat, and dispose of over 36
million gallons of existing LW and any future generated waste and to close the associated tanks and facilities. This
waste is stored in 49 underground tanks. To date, thirteen revisions of the Plan have been issued, each giving an
updated status of the LW operating strategy at the time of issue.

Additionally, this fourteenth revision (Revision 14) of the Plan:

e Provides one of the inputs for financial submissions to the complex-wide Integrated Planning,
Accountability, & Budgeting System (IPABS)

e Provides a basis for updating the Savannah River Site Environmental Management Program Project
Execution Plan (PEP)’

e Summarizes the scope and schedule baselines with their associated assumptions and plans for the Risk and
Opportunity management process per DOE Order 413.3A

e Forecasts compliance with the currently-approved Federal Facility Agreement (FFA)' Waste Removal
Plan and Schedule and the Site Treatment Plan (STP)>.

Goals

The goals of this Plan are to meet the following programmatic objectives:

e Continue storing liquid radioactive wastes in a safe and environmentally sound manner.

e Meet tank closure regulatory milestones in the currently-approved FFA, as may be modified in accordance
with the FFA.

e Meet the waste treatment goals identified in the STP.

e Comply with the Section 3116 Determination for Salt Waste Disposal at the Savannah River Site’, the
Basis for Section 3116 Determination for Salt Waste Disposal at the Savannah River Site’, and future
waste determination (WD) and bases documents for F- and H-Areas.

e Comply with applicable permits and consent orders, including the Modified Permit for the Savannah River
Site (SRS) Z Area Saltstone Disposal Facility (permit No. 025500-1603) and the Consent Order of
Dismissal in Natural Resources Defense Council, et al. v. South Carolina Department of Health and
Environmental Control, et al. (South Carolina Administrative Law Court, August 7, 2007).

e Provide tank space to support staging of salt solution adequate to feed the SWPF at system capacity.

Sustain sludge vitrification in the DWPF.

e Remove the tetraphenylborate (TPB) laden waste from Tank 48 and recover Tank 50 so these tanks are
available to support DWPF feed batch preparation, tank closures, and SWPF feed batch preparation; treat
and destroy the TPB in the waste.

e Minimize the quantity of radionuclides (curies) dispositioned in the SDF, keeping the total curies at or
below that identified in the Savannah River Site — Liquid Waste Disposition Processing Strategy® (SRS
LW Strategy) and the Basis for Section 3116 Determination for Salt Waste Disposal at the Savannah River
Site.

e  Support continued nuclear material stabilization of legacy materials in H-Canyon through at least 2019.

e  Mitigate the impact of the revised sludge-mass forecast using aluminum dissolution.
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There is currently a critical shortage of processing and storage space in the SRS radioactive liquid waste tanks. To
enable continuation of risk reduction initiatives encompassed by the goals above, this Plan follows a processing
strategy providing the tank space required to support meeting, or minimize impacts to meeting, programmatic
objectives. During the period prior to startup of SWPF in late 2012, three main tank-space initiatives are required to
support programmatic objectives.

First, limited near-term retrieval, treatment, and disposal of salt waste is required. This is performed using the
Deliquification, Dissolution, and Adjustment (DDA) process alone (for Tank 41 as of June 9, 2003) and operation
of the ARP/MCU facilities. Operation of these salt treatment processes frees up critical working space in the 2F and
3H Evaporators’ concentrate receipt tanks (i.e., Tank 25 and Tank 37, respectively). This is necessary to support
near-term handling of influent streams from early-year tank closures, DWPF sludge batch preparation and recycle
handling, and H-Canyon processing. Any reduction in the amount of material processed through the DDA process
or in the amount of material removed from Tank 25 in the interim salt processing period has significant adverse
impact on achieving programmatic objectives.

Second, it is imperative to return Tanks 48 and 50 (each a 1.3-million gallon [Mgal] newer-style tank) to general
higher-activity waste service. Tank 48 is planned for recovery in 2012 after treatment of the TPB-containing waste.
Tank 50 is also planned for recovery in 2012. Prior to the recovery of Tank 50, modifications are required to
provide for decoupling the salt processing facilities’ Decontaminated Salt Solution (DSS) feed from the Saltstone
Processing Facility (SPF). Recovery of these two tanks is necessary to adequately store and prepare salt solution to
feed SWPF at maximum capacity.

Third, initiatives to reduce or eliminate Tank Farm influent streams are being considered to deal with DWPF recycle
and several H-Canyon streams. In particular, H-Canyon is pursuing waste minimization initiatives to reduce or re-
direct H-Canyon influents to optimize Tank Farm space, e.g., segregation of Low-Level Waste (LLW) streams for
disposition at SPF, re-sequencing of HLW streams to avoid high pinch-point periods, and sending qualified HLW
streams directly to the DWPF feed system.

These initiatives and the assumed SWPF startup in 2012 provide critical tank space to minimize impacts to the
programmatic objectives.

Revisions

The significant processing milestones of the last full publication of the High Level Waste System Plan Revision 13
(U)” were superseded by the Performance Management Plan (PMP) in the PMP Supplement to the HLW System
Plan Rev 13 (PMP-Rev 13)®. Further, since the publication of PMP—Rev 13, significant revision to the LW program
impacted major planning assumptions in the areas of salt processing, sludge processing, and tank closure. The 2006
Savannah River Site Environmental Management Program Project Execution Plan (2006 PEP) documents
revisions through early 2006 and incorporates them into the LW planning baseline. This Plan incorporates updates
since early 2006. The major assumption updates in this Plan with respect to the 2006 PEP include:
e  Salt Processing:

— Near-term Salt Waste Processing: The 2006 PEP assumed that salt processing (in particular DDA
processing) could be initiated in July 2006 after the receipt of a modified Industrial Solid Waste
Landfill Permit from the South Carolina Department of Health and Environmental Control
(SCDHEC). This did not occur as scheduled due to permit delays. In addition, the permit was further
impacted in March 2007 when requests for a Contested Case Hearing concerning the modified
Industrial Solid Waste Landfill Permit were filed before the Administrative Law Court of South
Carolina (ALC-SC). In recognition of those requests for a Contested Case Hearing, disposal of DDA-
processed waste was suspended. On August 7, 2007, an agreement, formalized in a Consent Order of
Dismissal by the ALC-SC, allowed DOE to resume disposal of salt waste treated by interim
processing. Thus, this Plan assumes that DDA waste processing resumes in November 2007 after
completion of SPF processing modifications.

— ARP/MCU Processing: Initiation of ARP/MCU processing was delayed to March 2008 from October
2007 as assumed by the 2006 PEP.

— Salt Storage: Additional salt storage space is required due to the delay of salt removal and processing
via DDA and ARP/MCU. Recent operating experience enabled consideration of Tanks 44 and 47 as
concentrate receipt tanks for the 2F Evaporator. This enables the 2F Evaporator to handle limited
campaigns, mainly associated with tank closure and mechanical and chemical cleaning streams. This
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prolongs the ability of the 2F Evaporator to process salt-laden waste before requiring Tank 25 salt
removal and conversion to the 2F Evaporator concentrate receipt tank.

— SWPF Startup Date: The startup date of the SWPF is assumed to have been delayed to September
2012 from September 2011.

Tank Storage Space

— Tank 48: Tank 48 return-to-service was delayed to September 2012 from January 2010. This is a
realization of a previously identified schedule risk and is consistent with the Tank 48 Alternative
Treatment Technology (to destroy organic materials) selection process Independent Technical Review
(ITR) conclusions.

— Tank 50: Tank 50 will be converted from LLW service to SWPF feed batch preparation service. This
will require modifications to provide for decoupling the salt processing facilities” DSS feed from the
SPF. This Plan assumes a May 2012 return to service date versus the January 2010 date assumed in
the 2006 PEP.

Sludge Mass Processing: Recent studies have indicated an increase in the forecast mass of sludge

remaining as compared to the 2006 PEP. Without mitigating strategies, this could result in an increase in a

forecast DWPF total canister count to as much as 8,900 canisters from the ~5,900 assumed in the 2006

PEP. However, mitigating strategies such as performing aluminum dissolution for sludge mass reduction

and incorporating DWPF melter technology improvements, which are incorporated into this Plan, should

reduce the total number of canisters. Therefore, the nominal canister projection for this Plan is ~6,300

(including the estimated 100 cans added from the proposed Plutonium Vitrification [PUV] program).

Results of the Plan

Table 1-1 — Results of the Plan describes the major results with respect to the latest published baseline — the 2006
PEP. A description of these results follows.

a

Table 1-1 — Results of the Plan

2006
Parameter PEP This Plan

Tank space provided to feed SWPF at full capacity Yes Yes
Radionuclides (curies) dispositioned in SDF meet SRS LW Strategy Yes Yes
Sludge vitrification at DWPF sustained Yes Yes
Nuclear material stabilization in H-Canyon supported Yes Yes
All yearly tank closure currently-approved FFA commitments met Yes No
Final FY2022 currently-approved FFA commitment met Yes Yes
FY 2028 STP commitment met Yes No
Date when waste removal complete from all tanks FY24 FY30
Total number of canisters produced ~5,900 ~6,300°
Begin shipping canisters to Federal Repository FY15 FY17
Facility (Canister Shipping) deactivation complete FY28 FY32

See Section 5.5.1 =Sludge Mass Forecast for a discussion of the possible range of total canisters

Salt Processing: This Plan maintains the tank space required to provide feed for SWPF to maintain full
capacity operations. However, the 6 Mgal/yr SWPF nominal processing rate (5.5 Mgal/yr average) is
inadequate to meet the 2028 STP waste removal commitment.

Radionuclides Dispositioned in SDF: This Plan is consistent with the SRS LW Strategy and the Basis for
Section 3116 Determination for Salt Waste Disposal at the Savannah River Site concerning the total curies
disposed of at SDF.

Vitrification of Sludge at DWPF: This Plan provides for the continued vitrification of sludge at DWPF
that enables all stored and forecast sludge to be processed by FY30. Incorporating the revised sludge
estimates from recent studies results in a total projected canister production of ~6,300 canisters over the
life of the program. The ~6,300 canisters include ~100 additional canisters resulting from the proposed
PUV process. This Plan also incorporates sludge mass reduction (i.e., aluminum dissolution on high
aluminum sludge batches) and the implementation of alternative technology initiatives to mitigate the life-
cycle impact of increased sludge mass. Without implementation of sludge mass reduction initiatives and
sludge processing improvement initiatives, the total canister count was calculated to be as high as ~8,900
canisters with an end-of-program date forecast in FY35 or later.
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e Supporting Nuclear Material Stabilization: Sufficient Tank Farm space exists to support the receipt of
440,000 gallons (440 kgal) from March 2007 through September 2009 and 300 kgal/yr through the end of
operations in FY'19 and for shutdown flows through 2022.

e Tank Closure — Currently-Approved FFA Commitments:

— Delays in issuing the Modified Industrial Solid Waste Landfill Permit required for SDF operation,
legal obligations to that Modified Permit, and process improvements and operational issues have
delayed the start of salt processing. In addition, the startup of SWPF is assumed to have been delayed
to September 2012 from September 2011. These delays resulted in a proposed re-sequencing of waste
removal and tank closures. Some tank closure commitments through FY20 were impacted.

— Tank 25 Availability: The use of Tank 25 as the 2F Evaporator concentrate receipt tank is necessary
to meet the processing objectives associated with DWPF feed batch preparation, tank closure, and
long-term H-Canyon operations. The delay in Tank 25 availability, due to the delay in resumption of
DDA processing, reduces the capacity to process heel removal washwater. To mitigate this delay, the
Plan assumes the use of additional 2F Evaporator concentrate receipt tanks (Tanks 44 and 47) to
process specific waste campaigns resulting from Tanks 5 and 6 closure activities

e Waste Treatment — STP Commitment: The delays in initiation of DDA and ARP/MCU and the
assumed 12-month delay in the start-up of SWPF reduce our ability to remove and treat the waste during
the STP commitment time frame. The completion of removal of the backlogged and currently generated
waste inventory is delayed to 2030 from 2028.

e Canister Storage and Shipping: This Plan assumes a third Glass Waste Storage Building (GWSB),
consistent with the 2006 PEP. It assumes Federal Repository shipments occur during FY17-FY30, with
GWSB and Canister Shipping Facilities closures planned for FY32.

e Closure Sequence for the LW System: Previous plans focused on the implementation of salt processing
and did not address the details of the closure of the LW system. This Plan reflects the development of a
proposed sequence of events that facilitate an orderly and reasonable shutdown and closure of the LW
system used to treat and disposition the waste.
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2. Introduction

This fourteenth revision of the Plan documents the current operating strategy of the LW System at SRS to receive,
store, treat, and dispose of radioactive liquid waste and to close waste storage and processing facilities. The LW
System is a highly integrated operation that involves safely storing liquid waste in underground storage tanks;
removing, treating, and dispositioning the LLW fraction in concrete vaults; vitrifying the higher activity waste; and
storing the vitrified waste until permanent disposition at a Federal Repository. After waste removal and processing,
the storage and processing facilities are cleaned and closed. This Plan assumes the reader has a familiarity with the
systems and processes discussed. Section 9 — System Description is an overview of the LW System.

The Tank Farms have received more than 140 million gallons of waste from 1954 to the present. Reducing the
volumes of waste through evaporation and vitrification of waste, the Tank Farms currently store over 36 million
gallons of waste. Containing approximately 400 million curies of radioactivity, this waste will be dispositioned for
over 20 years. As of August 14, 2007, DWPF had produced 2,358 vitrified waste canisters. All volumes and total
curies reported as current inventory in the Tank Farms are as of August 14, 2007, and account for any changes of
volume or curies in the Tank Farms since Revision 13 of the System Plan and the Section 3116 Determination for
Salt Waste Disposal at the Savannah River Site.

Additionally, this Plan:
e Provides one of the bases for financial submissions to the complex-wide IPABS.
e Provides a basis for updating the PEP.
e Summarizes the scope and schedule baselines with their associated assumptions and plans for the Risk and
Opportunity management process per DOE Order 413.3A.
e Forecasts compliance with the currently-approved Federal Facility Agreement (FFA)' Waste Removal
Plan and Schedule and the Site Treatment Plan (STP)?.

Successful and timely salt waste removal and disposal is integral to efforts by SRS to proceed with all aspects of
tank cleanup and closure, extending well beyond disposal of the solidified low-activity salt waste streams
themselves. This is for not only the obvious reason that the salt waste must be removed and treated before the tanks
may be closed, but, less obviously, because disposal of the salt waste will enable SRS to continue, without
interruption, to remove and stabilize the high-activity sludge fraction of the waste. This is because SRS uses the
tanks to prepare the high-activity waste so that it may be processed in DWPF. Salt waste is filling up tank space
needed to allow this preparation activity to continue. Thus, executing this Plan, which calls for removal and
disposal of low-activity salt waste through DDA and ARP/MCU, is critical in order to relieve this tank space
shortage and assure that vitrification of the high-activity fraction will be able to continue uninterrupted.

In addition, operating DDA and ARP/MCU as described in this Plan will enable continued stabilization of DOE
Complex legacy nuclear materials. It will also increase the likelihood that SWPF may be fed at nominal capacity
when it begins operation, which would not be possible without these treatment processes. This will allow DOE to
complete cleanup and closure of the tanks years earlier than would otherwise be the case. That, in turn, will reduce
the time during which the tanks — including many that do not have full secondary containment and have a known
history of leak sites — continue to store liquid radioactive waste. Finally, this Plan will make more tank space
available for routine operations, thereby reducing the number of transfers among tanks and increasing the safety of
operations.

2.1 Goals

The goals of this Plan are to meet the following programmatic objectives:

e Continue storing liquid radioactive wastes in a safe and environmentally sound manner.

e Meet tank closure regulatory milestones in the currently-approved FFA, as may be modified in accordance
with the FFA.

e Meet the waste treatment goals identified in the STP.

e  Comply with the Section 3116 Determination for Salt Waste Disposal at the Savannah River Site, the Basis
for Section 3116 Determination for Salt Waste Disposal at the Savannah River Site, and future WD and
bases documents for F- and H-Areas.

e Comply with applicable permits and consent orders, including the Modified Permit for the SRS Z Area
Saltstone Disposal Facility (permit No. 025500-1603) and the Consent Order of Dismissal in Natural
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Resources Defense Council, et al. v. South Carolina Department of Health and Environmental Control, et
al. (South Carolina Administrative Law Court, August 7, 2007).

e Provide tank space to support staging of salt solution adequate to feed the SWPF at system capacity.

Sustain sludge vitrification in the DWPF.

e Remove the TPB laden waste from Tank 48 and recover Tank 50 so these tanks are available to support
DWPF feed batch preparation, tank closures, and SWPF feed batch preparation; treat and destroy the TPB
in the waste.

e Minimize the quantity of radionuclides (curies) dispositioned in the SDF, keeping the total curies at or
below that identified in the Savannah River Site — Liquid Waste Disposition Processing Strategy’ (SRS LW
Strategy) and the Basis for Section 3116 Determination for Salt Waste Disposal at the Savannah River Site.

e  Support continued nuclear material stabilization of legacy materials in H-Canyon through at least 2019.

e Mitigate the impact of the revised sludge-mass forecast using aluminum dissolution.

Due to the delays in salt processing and other key initiatives (e.g., Tank 48, Tank 50, etc.) described in this Plan,
meeting the high-priority tank closure commitments, especially for FY10-FY'15, is put at a higher risk. A summary
of the impacts is described in Section 5— Planning Summary and Results.

The following generalized priorities are used to establish the sequencing of waste removal and disposition from the
Liquid Radioactive Waste tanks:
e Remove waste from tanks with a leakage history, while safely managing the total waste inventory and
— Maintaining contingency transfer space per the Tank Farm Authorization Basis (AB)
— Controlling tank chemistry, including radionuclide and fissile material inventory
— Ensuring blending of processed waste to meet SWPF, DWPF, and SPF waste acceptance criteria
— Enabling continued operation of the evaporators as necessary to process waste streams
— Maintaining sufficient space in the Tank Farms to allow continued DWPF operation, providing for:
— Recycle receipt space
—  Sludge batch preparation.
e Support closure of old-style tanks to meet currently-approved FFA commitments as may be modified in
accordance with the FFA.
e Provide tank space to support staging of salt solution adequate to feed salt solution to SWPF at full
capacity.
e  Support continued nuclear material stabilization in H-Canyon.
e Ensure that the curies dispositioned to the SDF meet the SRS LW Strategy and the Basis for Section 3116
Determination for Salt Waste Disposal at the Savannah River Site.

There is currently a critical shortage of processing and storage space in the SRS radioactive liquid waste tanks. To
enable continuation of risk reduction initiatives encompassed by the goals above, this Plan follows a processing
strategy providing the tank space required to support meeting, or minimize impacts to meeting, programmatic
objectives. During the period prior to startup of SWPF in late 2012, three main tank-space initiatives are required to
support programmatic objectives.

First, limited near-term retrieval, treatment, and disposal of salt waste is required. This is performed using the DDA
process alone (for Tank 41 as of June 9, 2003) and operation of the ARP/MCU facilities. Operation of these salt
treatment processes frees up critical working space in the 2F and 3H Evaporators’ concentrate receipt tanks (i.e.,
Tank 25 and Tank 37, respectively). This is necessary to support near-term handling of influent streams from early-
year tank closures, DWPF sludge batch preparation and recycle handling, and H-Canyon processing. Any reduction
in the amount of material processed through the DDA process or in the amount of material removed from Tank 25
in the interim salt processing period has significant adverse impact on achieving programmatic objectives.

Second, it is imperative to return Tanks 48 and 50 (each a 1.3-million gallon [Mgal] newer-style tank) to general
higher-activity waste service. Tank 48 is planned for recovery in 2012 after treatment of the TPB-containing waste.
Tank 50 is also planned for recovery in 2012. Prior to the recovery of Tank 50, modifications are required to
provide for decoupling the salt processing facilities’ DSS feed from the SPF. Recovery of these two tanks is
necessary to adequately store and prepare salt solution to feed SWPF at maximum capacity.

Third, initiatives to reduce or eliminate Tank Farm influent streams are being considered to deal with DWPF recycle
and several H-Canyon streams. In particular, H-Canyon is pursuing waste minimization initiatives to reduce or re-
direct H-Canyon influents to optimize Tank Farm space, e.g., segregation of LLW streams for disposition at SPF,
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re-sequencing of HLW streams to avoid high pinch-point periods, and sending qualified HLW streams directly to
the DWPF feed system.

These initiatives and the assumed SWPF startup in 2012 provide critical tank space to minimize impacts to the
programmatic objectives.

2.2  Planning Improvements since Revision 13

One goal of the planning process is continuous improvement of the Plan to better serve the needs of the user.
Revision 14 of the Plan incorporates the results from several improvements in the planning process implemented
since the publication of Revision 13:

e Systems Integrated Management Plan (SIMP): The Systems Integrated Management Plan’, published in
July 2006, provides an overview of the planning process. Instead of incorporating the forecasting efforts in
one all-encompassing plan, the SIMP describes the use of multi-tier documents that address the short,
medium, and long-range needs of the LW system. This results in a family of complementary documents
that describe the activities through the end of the program and closure of the facilities. This family of
documents includes:

— this Life-cycle Liquid Waste Disposition System Plan, an overall comprehensive strategy for
disposition of the Liquid Waste stored in F-Tank Farm (FTF) and H-Tank Farm (HTF) (previously
known as the High Level Waste System Plan’) and closure of those facilities

— various proposed sub-tier program plans that describe specific parts of the system in greater detail

— the FY06-FYI12 Liquid Waste Disposition Processing Plan ""(DPP), an overall comprehensive strategy
for disposition of the Liquid Waste that describes the next five to seven years of operations in greater
detail

— the twelve month LW System Plan - Transfer Strategy"'.

e Modeling Improvements: A rewrite of the primary tank farm modeling tool, SpaceMan, more realistically
simulates tank farm activities with additional modules for major processing facilities (i.e., ARP/MCU,
DDA, SWPF, etc.). SpaceMan Plus” replaces SpaceMan II" (used in Revision 13 of the Plan) and
SpaceMan' (used in Revisions 11 and 12 of the Plan).

2.3 Risk Management

A complete discussion of documented project, operational, and programmatic risks and the risk reduction handling
strategies associated with the risks is contained in the Liquid Waste Operations (LWO) Risk Management Plan
(RMP), PBS-SR-0014 Radioactive Liquid Tank Waste Stabilization and Disposition (U) Risk Management Plan".
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3. Planning Bases

Dates, volumes, and chemical or radiological composition information contained in this Plan are planning
approximations only. Specific flowsheets guide actual execution of individual processing steps. The activities
described are summary-level activities, some of which have not yet been fully defined. The sequence of activities
reflects the best judgment of the planners; full scope, schedule, and funding development are found in individual
project execution strategies. Once scope, cost and schedule baselines are approved, a modification of this Plan may
be required.

3.1 Reference Date

The reference date for the mathematical modeling (SpaceMan Plus” and GlassMaker) of this Plan is July 31, 2007.
Schedules, milestones, and operational plans were current as of that date.

3.2 Funding

Progress toward the ultimate goal of immobilizing all the LW at SRS is highly dependent on available funding.
With a reduction in funding, activities that ensure safe storage of waste claim first priority. Funding above that
required for safe storage enables risk reduction activities, i.e., waste removal, treatment — including immobilization
— and closure, as described in this Plan.

This Plan assumes full funding of the estimated costs to accomplish the required project and operations activities. It
supports justification for requesting necessary funding profiles.

3.3 Regulatory Drivers

Numerous laws, constraints, and commitments influence LW System planning. Described below are requirements
that most directly affect LW system planning.

South Carolina Pollution Control Act (S.C. Code Ann. §§ 48-1-10 et seq.)

SCDHEC is the delegated authority for hazardous waste management (Resource Conservation & Recovery Act of
1976 [RCRA]), air pollution control, and water pollution control. The State has empowered SCDHEC to adopt
standards for water and air, and to issue permits for such discharges. Further, under the Pollution Control Act
(PCA), SCDHEC is authorized to administer both the federal Clean Water Act and the Clean Air Act, as well as to
implement and enforce the Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA,
aka SuperFund). For example, SCDHEC issued to DOE-SR permits such as the Industrial Solid Waste Landfill
Permit for SDF. This landfill permit contains conditions for the acceptable disposal of non-hazardous waste in the
SDEF. This permit also contains potential stipulated fines and other penalties in the event defined LWO facilities fail
to meet other conditions of this permit within prescribed periods of time subject to certain limited exceptions. Other
principal permits required to operate LWO facilities pursuant to the state’s PCA include:
e SCDHEC Bureau of Water:
— industrial wastewater treatment facility permits (e.g., Tank Farms, DWPF, Effluent Treatment Project
[ETP], and the SPF)
— National Pollution Discharge Elimination Systems (NPDES) permit (H-16 Outfall discharges from
ETP)
e SCDHEC Bureau of Air:
— Air Quality Control permit (one Site-wide Air Permit including the LWO facilities).

Site Treatment Plan

The Site Treatment Plan® (STP) for SRS describes the development of treatment capacities and technologies for
mixed wastes, and provides guidance on establishing treatment technologies for newly identified mixed wastes. This
allows DOE, regulatory agencies, the States, and other stakeholders to efficiently plan mixed waste treatment and
disposal by considering waste volumes and treatment capacities on a national scale. The STP identifies vitrification
in DWPF as the preferred treatment option for appropriate SRS liquid high-level radioactive waste streams. SRS has
committed that:
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“Upon the beginning of full operations, DWPF will maintain canister production sufficient to

meet the commitment for the removal of the backlogged and currently generated waste inventory

by 2028.”
The commitment for the removal of the waste by 2028 encompasses the waste removal and heel removal scope of
this Plan. Final cleaning, deactivation, and closure of storage and processing facilities are subsequent to the
satisfaction of this commitment.

Currently-Approved Federal Facility Agreement

DOE, the Environmental Protection Agency (EPA), and the SCDHEC executed the SRS currently-approved FFA'
on January 15, 1993. The currently-approved FFA, which became effective August 16, 1993, provides standards for
secondary containment, requirements for responding to leaks, and provisions for the removal from service of
leaking or unsuitable LW storage tanks. Tanks that are scheduled to be removed from service may continue to be
used, but must adhere to a schedule for removal from service and closure. A revised “F/H Area HLW Removal Plan
and Schedule (WRP&S)” was submitted to EPA and SCDHEC on March 7, 2002, and updated on April 8, 2002.
This revision to the schedule provides end dates for the operational closure of each non-compliant tank and commits
SRS to remove from service and close the last non-compliant tank no later than FY22. The WRP&S also provides
for the possibility that certain Type I tanks may be used to store concentrated supernate after the completion of
waste removal. The current schedule (Revision 2) was submitted to EPA and SCDHEC on July 23, 2004, and
approved on September 6, 2004. Refer to Appendix E — Currently-Approved FFA Waste Removal Plan & Schedule
to see the approved schedule.

National Environmental Policy Act (NEPA)

The National Environmental Policy Act (NEPA) requires federal agencies to assess the potential environmental
impacts of proposed actions. Seven existing NEPA documents and their associated records of decision directly
affect the LW System and support the operating scenario described in this Plan:
e DWPF Supplemental Environmental Impact Statement (SEIS) (DOE/EIS-0082-S)
Final Waste Management Environmental Impact Statement (EIS) (DOE/EIS-0200)
SRS Waste Management Final EIS (DOE/EIS-0217)
Interim Management of Nuclear Materials EIS (DOE/EIS-0220)
SRS High-Level Waste Tank Closure Final EIS (DOE/EIS-0303)
Environmental Assessment (EA) for the Closure of the High Level Waste Tanks in F- and H Areas at SRS
(DOE/EA-1164)
e SRS Salt Processing Alternatives Final SEIS (DOE/EIS-0082-S2).

Ronald W. Reagan National Defense Authorization Act for Fiscal Year 2005 (NDAA)

The Ronald W. Reagan National Defense Authorization Act for Fiscal Year 2005 (NDAA) Section 3116 (§3116)
concerns, among other things, determinations by the Secretary, in consultation with the NRC, that certain
radioactive waste from reprocessing is not high-level waste and may be disposed of in South Carolina. For salt
waste, DOE contemplates removing fission products and actinides using a variety of technologies and combining
the removed fission products and actinides with the metals being vitrified in DWPF. NDAA §3116 governs
solidifying the remaining low-activity salt stream into saltstone in vaults at the SDF. For closure activities, NDAA
§3116 governs the disposal of residual waste in situ as part of the overall closure of the tank and ancillary
equipment (evaporators, diversion boxes, etc.).

3.4 Revisions

Significant revisions have occurred to the LW program since the publication of PMP—Rev 13. These revisions have

impacted major planning assumptions in the areas of salt processing, sludge processing and tank closure. Revisions

through early 2006 were incorporated into the LW planning baseline as documented in the 2006 SRS Environmental

Management Program Project Execution Plan (2006 PEP)’. Additional updates since early 2006 have been
incorporated into this Plan. The major revisions from the PMP—Rev 13 and the 2006 PEP are

e §3116 Salt Disposition: Since PMP—Rev 13 was issued in 2002, major revisions in salt processing

planning assumption changes were made. The PMP—Rev 13 assumed processing of approximately one

third of the salt waste via a low curie process, one third using an ARP, and the remaining third using the

SWPF. The plan was not executed because a number of stakeholder groups, including SCDHEC and the
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South Carolina Governor’s Nuclear Advisory Council (GNAC), expressed concern that the plan would
leave significant quantities of radionuclides in the State of South Carolina from the low curie and ARP
processes'®. Additionally, litigation relative to the DOE order concerning radioactive waste management
affected the plan. The NDAA §3116 clarified DOE’s authority to dispose of certain waste from
reprocessing in South Carolina, among other things. The Secretary of Energy, in consultation with the
Nuclear Regulatory Commission (NRC), issued the Section 3116 Waste Determination for Salt Waste
Disposal at the Savannah River Site'. As was assumed in the 2006 PEP planning baseline, this Plan
assumes processing the majority of the salt waste via the SWPF. To enable continuation of risk reduction
activities (i.e., sustaining sludge vitrification in DWPF and closing old-style tanks), limited near-term
retrieval, treatment, and disposal of salt waste is required at the SDF prior to the availability of the SWPF.
The near-term salt waste disposal methods are DDA and ARP/MCU operations. The source of this near-
term salt waste and the resultant approximate curies dispositioned in the SDF vaults is outlined in the SRS
LW Strategy. This strategy is consistent with performance objectives of DOE and the Common Goals and
Values, jointly developed by DOE, SCDHEC, and the GNAC. The revised salt processing strategy in this
Plan results in fewer curies dispositioned at SDF compared to the PMP—Rev 13.

e Salt Processing:

— SWPF Startup Date: The 2006 PEP SWPF startup date was delayed to September 2011 from the
PMP—Rev 13 assumed date of August 2009. This Plan assumes the start-up date is delayed to
September 2012.

— Near-term Salt Waste Processing: The 2006 PEP assumed that near-term salt processing could be
initiated in July 2006 after the receipt of a Modified Industrial Solid Waste Landfill Permit from
SCDHEC. This did not occur as scheduled. The modified Industrial Solid Waste Landfill Permit was
eventually received on February 26, 2007, and disposal of DDA-processed DSS, originating from
Tank 41, was initiated on March 2, 2007. However, requests for a Contested Case Hearing concerning
the modified Industrial Solid Waste Landfill Permit were filed before the ALC-SC. In recognition of
those requests for a Contested Case Hearing, disposal of DDA-processed waste was suspended. On
August 7, 2007, an agreement, formalized in a Consent Order of Dismissal by the ALC-SC, allows
DOE to resume interim salt waste processing. Thus, this Plan assumes that DDA waste processing
resumes in November 2007 after completion of SPF processing modifications.

— ARP/MCU Processing: Initiation of ARP/MCU processing was delayed to March 2008 from October
2007 as assumed by the 2006 PEP.

— Salt Storage: Additional salt storage space is required due to the delay of salt removal and processing
via DDA and ARP/MCU. Recent operating experience enabled consideration of Tanks 44 and 47 as
concentrate receipt tanks for the 2F Evaporator. This enables the 2F Evaporator to handle limited
campaigns, mainly associated with tank closure and mechanical and chemical cleaning streams. This
extends the duration that the 2F Evaporator is able to process salt-laden waste before requiring Tank
25 salt removal and conversion to the 2F Evaporator concentrate receipt tank.

e Tank Storage Space
— Tank 48: Tank 48 return-to-service was delayed to September 2012. This is a realization of a

previously identified schedule risk and is consistent with the Tank 48 Alternative Treatment
Technology selection process ITR conclusions. This is a delay with respect to the 2006 PEP (January
2010) and PMP—Rev 13 (2006).

— Tank 50: Tank 50 will be converted from LLW service to SWPF feed batch preparation service. This
will require modifications to provide for decoupling the salt processing facilities’ DSS feed from the
SPF. This Plan assumes a May 2012 return to service date versus the January 2010 date assumed in
the 2006 PEP.

e Sludge Mass Processing: The recent analysis of the total mass of sludge in the waste tanks increased the
amount of sludge anticipated (see Section 5.5.1 — Sludge Mass Forecast). The upper estimate of the total
number of canisters (were no sludge-processing improvements made) is ~8,900 canisters as compared to
~5,900 canisters in the 2006 PEP and ~5,100 in PMP—Rev 13. Without mitigating strategies, this could
extend the life of the LW program to FY35. However, the implementation of aluminum dissolution in
2012, when tank space is available to support the process, should reduce the mass of sludge processed at
DWPF. In addition, technology development at DWPF is assumed to increase the waste loading in the
canisters starting in 2015. The canister count is thus reduced to ~6,200 canisters. The proposed
incorporation of plutonium cans in DWPF canisters via the proposed PUV increases the canister count by
approximately 100 to ~6,300 total forecast canisters. The implementation of these technologies enables the
processing of all stored and forecasted sludge by FY30. Further acceleration of sludge processing without a
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corresponding improvement in salt processing rate could result in the production of salt-only canisters,
which are undesirable due to the uncertainties associated with qualifying salt-only canisters

e §3116: The PMP—Rev 13 predated the legal challenges and enactment of §3116 of the NDAA. For closure
activities, §3116 governs the disposition of residual tank waste in the waste tanks as part of the overall
closure of the tank. Two planned future §3116 determinations, one each for the F- and H- Tank Farms, will
concern the disposition of wastes in South Carolina and are required for closure of the tanks and ancillary
equipment. The 2006 PEP and this Plan assume an increased duration from the last waste removal to the
closure (grouting) of a tank to 24 months.

e Waste Treatment — STP Commitment: The delays in initiation of DDA and ARP/MCU and the
assumed 12-month delay in the start-up of SWPF reduce DOE’s ability to remove and treat the waste
during the STP commitment time frame. The completion of removal of the backlogged and currently
generated waste inventory is delayed to 2030 from 2028.

e SDF Vault Configuration: The 2006 PEP and this Plan reflect the design upgrade of the existing SDF
Vault 4, increasing curie loading capacity to 0.2 Ci/gal *’Cs, from 0.05 Ci/gal "*’Cs (PMP—Rev 13) while
meeting Class C requirements for LLW. This accommodates the increased curie concentration of DDA
material. For all future vaults to be constructed, the PMP—Rev 13 assumes a rectangular 12-cell (1
Mgal/cell salt solution capacity) vault design with a permanent roof. The 2006 PEP and this Plan assume
future vaults use two cells, with each cell holding the equivalent of 1.5 Mgal of salt solution in order to
meet revised technical requirements. The SDF vaults will be designed in accordance with applicable
provisions in the Consent Order of Dismissal in Natural Resources Defense Council, et al. v. South
Carolina Department of Health and Environmental Control, et al. (South Carolina Administrative Law
Court, August 7, 2007).

e Canister Storage and Shipping: The PMP—Rev 13 assumes two GWSBs are sufficient for interim storage
of DWPF canisters pending disposition in a Federal Repository. It projects shipping canisters to the
Federal Repository starting in FY10 and continuing to FY20. The 2006 PEP recognizes the delay in the
planned startup of the Federal Repository and provides for three GWSBs with shipping occurring from
FY17-FY30. This Plan assumes the construction of a third GWSB, consistent with the 2006 PEP. Canister
shipping to the Federal Repository is assumed to begin in FY'17, consistent with announced plans to initiate
repository operations in 2017. Assuming a gradually increasing shipping rate in the initial years, about 14
years will be needed to ship all SRS DWPF canisters to the Federal Repository. The last canister is shipped
in FY30; facility closure of the Canister Shipping Facility is planned for FY32.

e Major Facility Closure: The PMP—Rev 13 and the 2006 PEP focus on the implementation of salt
processing and do not address the details of the closure of the Liquid Waste system. This Plan uses a more
detailed analysis of the facility closure sequence with respect to influent and effluent streams to the Tank
Farm to provide improved modeling of the final activities required for facility closure.

3.5 Key Milestones

Key Milestones are those major dates that are required to remove waste from storage, process it into glass or
saltstone grout, and close the LW facilities. These milestones are compared to the PMP—Rev 13 and the 2006 PEP.

Table 3-1 — Key Milestones

Key Milestone PMP—Reyv 13 2006 PEP this Plan
Total Number of Canisters Produced ~5,100 ~5,900 ~6,300°
GWSB #2 Available FY06 Jun 2006 Jul 2006 (actual)
GWSB #3 Available n/a Sep 2015 Sep 2019
Salt Processing
Initiate DDA Processing FY03 Jul 2006 Nov 2007
Initiate ARP/MCU Processing FY03° Aug 2007 Mar 2008°
Initiate SWPF Processing Sep 2009 Sep 2011 Sep 2012
Salt Solution Processed via DDA only 28.4 Mgal 2.6 Mgal 2.6 Mgal
Salt Solution Processed via ARP/MCU 27.8 Mgal® 5.9 Mgal 4.3 Mgal
Salt Solution Processed via SWPF 28.5 Mgal 76.2 Mgal ¢ 90.3 Mgal
Total Salt Solution Processed 84.7 Mgal 84.7 Mgal ¢ 97.2 Mgal®
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Key Milestone PMP—Rev 13 2006 PEP this Plan
Key Risk Reduction Dates
Date when all non-compliant Tanks are closed FY15 FY22 FY22
Key Space Management Activities
Tank 42 Available as Sludge Staging Tank n/a Jan 2010 Jun 2012
Tank 50 Available as Salt Staging Tank FY02 Jan 2010 May 2012
Tank 48 Available as Salt Staging Tank FYO06 Jan 2010 Sep 2012
Tank 41 Available as Salt Staging Tank n/a Nov 2006 Apr 2008
Alternate Recycle Handling Implemented FY13 TBD ' FY18
Repository Activities
Start shipping canisters to the Federal Repository FY10 FYI15 FY17
Complete shipping canisters to Federal Repository FY20 FY26 FY30
Facility Deactivation Complete FY20 FY26 FY32

Additional canisters are based on updated sludge mass studies (see Section 5.5.1 — Sludge Mass Forecast). The
modeling for this Plan assumes ~6,300 canisters, including the proposed PUV canisters; successful
implementation of sludge mass reduction initiatives; and successful implementation of DWPF technology
initiatives. This figure does not take into account additional canisters attributed to future H-Canyon operation
nor additional oxalates resulting from chemical cleaning associated with tank closures. This figure will be
adjusted when actual compositions of these future waste streams are known.

The PMP—Rev 13 assumes that processing of salt solution through ARP is completed without an MCU facility
to reduce the Cs-137 concentrations.

ARP/MCU processing initiation is impacted by process improvements and permitting and litigation delays.

The total salt resulting from extended H-Canyon operations (to FY13 from FY09) and DWPF recycle
calculations (see Section 5.1.1 — Salt Volume to be Processed) was assumed for the DPP but was not modeled
to the end of the program. For planning purposes, the same total salt solution volume used for the PMP-Rev 13
was assumed for the 2006 PEP.

The ~97 Mgal of salt solution processed over the life of the program is 12 Mgal more than the ~84 Mgal
predicted in PMP—Rev 13 and the Basis for Section 3116 Determination for Salt Waste Disposal at the
Savannah River Site. The projected increase in salt solution to be processed is attributed to planned extension of
canyon operations, sludge mass, and DWPF recycle as discussed in Section 5.1.1 — Salt Volume to be
Processed. Prior to any final DOE decision to dispose of this additional 12 Mgal of low-level salt waste in
SDF, DOE will confirm that the total curies to be disposed of in SDF will not exceed the total curies discussed
in the Basis for Section 3116 Determination for Salt Waste Disposal at the Savannah River Site and is in
conformance with the Secretary’s Section 3116 Determination for Salt Waste Disposal at the Savannah River
Site.

f " The 2006 PEP was updated through early 2006, including results of DPP'’. The DPP does not model through
the end of the program, and thus a date associated with an alternate recycle handling strategy is not identified
therein.
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4. Key Planning Bases Inputs and Assumptions

The following major assumptions and planning bases are the results of an agreement between WSRC'* and DOE".
They address the planning period to the end of the program. Note that these are input assumptions and are not
completely achieved by this Plan. Specifically, while meeting the FY22 currently-approved FFA commitment to
close all old-style tanks, further delays with respect to the specific tank schedules have been unavoidable due to the
delay of the Modified Industrial Solid Waste Landfill Permit and process improvements. Detailed assumptions are
described in Section 8 — Description of Assumptions and Bases.

Regulatory Drivers — Regulatory requirements, including the FFA, drive the development of the LLWD System
Plan through the end of the program.
o Federal Facility Agreement (currently-approved FFA) — Commits the Department to remove from
service and close the last non-compliant tank (Tanks 1-24) no later than FY?22
e Site Treatment Plan (STP) — “Upon the beginning of full operations, DWPF will maintain canister
production sufficient to meet the commitment for the removal of the backlogged and currently generated
waste inventory by 2028.”* This is satisfied by removing waste (including heels) from all Type III tanks by
2028, Types I, 11, and IV having had all waste removed in compliance with the currently-approved FFA
above.

Major Assumptions and Input Bases — The following are major assumptions and planning basis inputs for the
development of the LLWD System Plan through the end of the program.
e Salt Processing
— Interim salt processing initiates in November 2007 after completion of modifications at the SPF.
— Radiological operations (integrated test runs) for the ARP/MCU facilities are initiated by September
2007 (completed).
— Feed is made available for the ARP/MCU facilities as soon as practical without adversely impacting
the system goals with a goal of March 2008.
— The ARP/MCU processing goals are
— 2.0 gallons per minute (average rate) processing for initial year of operation
— 3.0 gallons per minute (average rate) processing for subsequent years.
— The ARP facility is not anticipated to operate after the startup of SWPF; MCU will not operate after
startup of SWPF.
— The SWPF becomes operational September 2012.
— The SWPF annual processing goals are
—  3.75 million gallons (nominal rate) of salt solution processed in the initial year of operation
— 6.0 million gallons (nominal rate) of salt solution processed per year beginning in the second year
of operation
* actual anticipated throughput varies with respect to DWPF melter outages, with an average
SWPF processing rate of 5.5 million gallons per year.
— Capacity is available to provide contingency for potential SPF/SDF planned and unplanned outages
associated with the close coupling with SWPF, MCU, and ETP.
— Tank 48 waste treatment is complete and the tank is available for general waste service by September
2012.
— Tank 50 is available for general waste service with higher levels of radioactivity by May 2012.

e Sludge Processing

— Updated sludge mass estimates are used for sludge batch planning.

— Target waste is removed from all Type III tanks by 2028 (STP) or earlier with e