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1.0 INTRODUCTION

In October 2010, the U.S. Department of Energy (DOE), U.S. Environmental Protection Agency (EPA),
and Washington Statc  cpartment of Ecology (Ecology) (Tri-Party agencies) added a new milestone to
the Hanford Federal Facility Agreement and Consent Order (Ecology et al. 1989), commonly referred to
as the Tri-Party Agreement (TPA). TPA M-036-01 requires that DOE submit a Hanford Lifecycle Scope,
Schedule and Cost Report (Lifecycle Report [LCR]) to EPA and Ecology each year.

This is the LCR for 2016. This report reflects scope, schedule and cost estimate information from fiscal
year (FY) 2016 to FY 2090. The 2016 LCR information reflects scope, schedule, and costs that are
current as of August 31, 2015, and are configuration controlled. Significant changes that have occurred
after this cutoff date are noted in Section 1.5 and will be incorporated into future reports. The costs shown
have been escalated for inflation.

1.1 PURPOSE OF THE LIFECYCI REPO T

To plan for the future and make the best use of each year’s funding, tI Tri-Party agenci  work together
and share information about the scope, schedule and cost of cleaning up the Hanford Site. TPA M-036-01
states that the LCR should serve:

“...as an agreed upon foundation for prepar budget requests and for informational
briefings of affected Tribal Governments and Hanford stakeholders.”

“...as the basis for annual discussions among SDOE, EPA, and Ecology on how and

when the USDOE will complete cleanup, how Congressional appropriations for the
inford Site for that year may affect assumptions presented in the report, and how

milestone changes and adjustments will affect lifecycle scope, schedule and cost.”

TPA M-036-01 includes a number of requirements for the LCR. Table 1-1 provides the full text of the
approved TPA M-036-01.

Detail regarding logic used by the Tri-Party agencies to meet the intent of the milestone can be found in
Section 1.5 of the 2013 LCR (DOE/RL-2012-13).

1.2 PREPARING THE LIFECYCLE REPOR

DOE considers input from numerous affected parties, as discussed in the sections below.
1.2.1  Tribal Involvement

Four Tribal Nations are involved in the Hanford Site cleanup:

e e Confederated Tribes of the Umatilla Indian Reservation is made up of the Cayuse, Umatilla, and
Walla Walla people, and is federally recognized 1 der the Treaty wi** **~ Walle ™ ~""v, Cy~ -~ and
Umatilla, 1855.

e The Confederated Tribes and Bands of the Yakama Nation are descendants of 14 tribes and bands
that were federally recognized under the Treaty with the Yakama, 1855.

o The Nez Perce Tribe is federally recognized under the Treaty with the Nez Perces, 1855.

e The Wanapum Band is a non-federally recognized tribe that historically resided on Hanford lands and
participates in discussions regarding Hanford cleanup.

Representatives from the Tribal Nations work in a government-to-government relationship with DOE
officials on decisions affecting cleanup of Hanford and protection of the land. DOE consults with the
Tribal Nations regularly and will continue to update relevant LCR information about their values.

2016 Hanford Lifecycle Scope, Schedule and Cost Report
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maintain an active dialogue with Oregon representatives about decisions and activities affecting cleanup
at Hanford.

1.2.3 Hanford Advisory Board

The Hanford Advisory Board (HAB) is a non-partisan and broadly representative body consisting of a
balanced mix of the diverse interests that are affected by Hanford cleanup issues. The primary mission of
the HAB is to provide informed recommendations and advice to the Tri-Party agencies on selected major
policy issues related to cleanup. The HAB is a DOE Office of Environmental Management (EM)
Site-Specific Advisory Board, a stakeholder board tt  provides DOE’s Assistant Secretary for EM and
designees with independent advice, information, and recommendations on issues affecting the EM
program at Hanford.

The HAB provided advice to DOE in 2009 that an LCR be prepared as one of the elements of the
proposed Consent Decree. HAB Consensus Advice No. 223, “Lifecycle Cost and Schedule Report of the
Proposed Consent Decree and the Tri-Party Agreement (TPA) Modificati  ” was issued November 6,
2009; HAB Consensus Advice No. 252 was issued November 4, 2011; HAB Consensus 2 ice No. 267
was issued June 7. )13;and AB Consensus Advice No. 276 was issued Junc 2014,

The HAB has prepared advice that relates to cleanup decisions throughout the Hanford Site. The HAB
advice and the Tri-Party agencies’ responses to advice can be found on DOE’s website at
www.hanfc-* ~ov/?page=453. That advice was considered in the development of this report.

1.3 HANFORD CLEANUP OVERVIEW

The 581-square-mile Hanford Site* is located along the Columbia River in southeastern Washington State
(Figure 1-1). Beginning in the 1940s with the Manha n Project, Hanford played a pivotal role in the
nation’s defense, eventually producing approximately 74 tons of plutonium — nearly two-thirds of all the
plutonium recovered for government purposes in the United States. Today, the Hanford Site includes
numerous former nuclear material production areas, active and closed research facilities, waste storage
and disposal sites, and large areas of natural habitat ¢ | buffer zones all underlain by groundwater.

Under the direction of DOE, the Hanford workforce 1s now engaged in the environmental cleanup of
contaminated facilities, groundwater, and soil. Hanford cleanup is further described in Hanford Site
Cleanup Completion Framework (DOE/RL-2009-10).

4 This area accounts for the September 2015 land transfer from DOE to the Tri-City Development Council
(TRIDEC).
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adjacent to the 100 and 300 Areas and extending to the Central Plateau that was never used for production
operations.

For sites in the River Corridor, the goal of remedial action is to restore groundwater to drinking water
standards wherever practicable, and to achieve ambient water quality standards in the groundwater prior
to it discharging into the Columbia River. In those instances where remedial action objectives are not
achievable in a reasonable time frame, or are determined to be technically impracticable, programs will be
implemented to limit contaminant migration and prevent exposure to contaminated groundwater. River
Corridor Cleanup work also removes sources of contamination close to the Columbia River to the Central
Plateau for final disposal. The intent is to shrink the footprint of active cleanup to within the 75-square-
mile area of the Central Plateau by removing excess facilities and remediating waste sites. Cleanup
actions will support anticipated future land uses consistent with the Hanford Reach National Monument,
where applicable, and the Final Hanford Comprehensive Land-Use Plan Environmental Impact Statement
(DOE/EIS-0222-F).

The River Corridor has been divided into six geographic areas to achieve source and groundwater remedy
decisions. These decisions will provide comprehensive coverage for all areas within the River Corridor
and will incorporate ongoing interim action cleanup activities. Cleanup levels will be achieved that
support the anticipated land uses of conservation and preservation for most of this area and industrial use
for the 300 Area. At the conclusion of cleanup actions, the Federal Government will retain ownership of
most land in the River Corridor and will implement long-term stewardship (L ' activities to ensure
protection of human health and the environment.

1e Centr.  Plateau consists of about 75 square miles in the central portion of the Hanford Site and
includes an Inner Area (~10 square miles) and Outer Area (~65 square miles). The Inner Area contains
major nuclear fuel processing, waste management, and disposal facilities. The Inner Area will be
dedicated to long-term waste management and containment of residual contamination. The Outer Area is
that portion of the Central Plateau outside the boundary of the Inner Areca. The Outer Area will be
remediated to be protective of human health, the environment, and groundwater. Cleanup levels will
support future reasonal - anticipated land uses. Completing cleanup of the Outer Area will shrink the
footprint of active cleanup by an ac  ional 65 square miles leaving just the Inner Area  naining.

Cleanup of the Central Plateau is a highly complex activity because of the large nur  zr of waste sites,
surplus facilities, active treatment and disposal facilities, and areas of deep soil contamination. Past
discharges of more than 450 billion gallons of liquid waste and cooling water to the soil have resulted in
about 64 square miles of contaminated groundwater across the Site (DOF T 2015-07, Hanford Site
Groundwater Monitoring Report for 2014). Today, some plumes extend tar beyond the plateau.
Containing and remediating these plumes remains a high priority. For areas of groundwater contamination
in the Central Plateau, the goal is to restore the aquifer to achieve drinking water standards. In those
instances v 2re remediation goals are not achieval : in a reasonable time frame, programs will be
implemented to contain the plumes, prevent exposure to contaminated groundwater, and evaluate further
risk reduction opportunities as new technologies become available. Near-term actions will be taken to
control plume migration until remediation goals are achieved.

At the completion of cleanup efforts, some residual hazardous and radioactive contamination will remain,
both in surface disposal facilities and in subsurface media within portions of the Inner Area. DOE’s goal
is to limit the area used for long-term waste management activities that require institutional controls to
ensure protection of human health anc  «© environment.

Tank Waste Cleanup focuses on retrieving and treating Hanford’s tank waste, and closing or remediating
the tank farms. The tank farms comprise 18 distinct waste storage units that include a total of 177
underground storage tanks (149 single-shell tanks [SST] and 28 double-shell tanks [DST]) located in the
Inner Area of the Central Plateau. The storage tanks range in capacity from about 55,000 to

1,250,000 gallons and, in total, contain approximately 56 million gallons of chemically hazardous
radioactive waste from past processing operations. Sixty-seven of the SSTs are confirmed or presumed to

2016 Hanford Lifecycle Scope, Schedule and Cost Report
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have collectively leaked up to 1 million gallons of contamination into the ground. In some areas, releases
from some SST farms have reached groundwater. DOE expects these impacts to groundwater could
increase in the future unless near-term actions are taken.

Today, actions are being taken to slow the movement of those contaminants that were previously

released. DOE is also containing and recovering those contaminants once they reach groundwater. A key
step in reducing the risk that tank waste poses to human health and the environment is to retrieve as much
waste from SSTs as possible and put it into DSTs. Then, the waste must be fed to the WTP for processing
and converted by a process called vitrification into solid glass waste forms. A number of associated tank
waste facilities, waste transfer lines, the 242-A Evaporator, and the WTP (under construction) are
associated with the Tank Waste Cleanup component. This component of cleanup is one of Hanford's most
challenging legacies.

Significant portions of the Hanford Site have been designated and preserved as part of the Hanford Reach
National Monument (Figure 1-1). Much cleanup work has been accomplished within the designated
monument area, and remaining work is expected to be completed within the next few years either as part
of the River Corridor or Central Plateau cleanup projects. DOE is coordinating with the U.S. Department
of Interior, U.S. Fish and Wildlife Service, and other agencies to provide care and maintenance of the
Hanford Reach National Monument lands. The Car/ Levin and Howard P. 'Buck” McKeon Nat:~--{
Defense Authorization Act for Fi--~" Voo 2018 DRI 0 1 [ 3 201 guthorized the Manhattan Project
National Historical Park. The B Reactor, the world's first production reactor, is a signature facility of the
Manhattan Project National  storical Park.

DOE leases Hanford Site land to several non-DOE entities, such as 2 Laser Interferometer Gravitation:
Wave Observatory and the State of Washington, which in turn leases land to US Ecology, Inc., a private
firm that operates burial grounds for commercial radioactive low-level waste. DOE leases land to En. y
Northwest (a consortium of public utility companies), which operates Washington’s only operating
commercial nuclear power reactor, the Columbia Generating Station. These operations are not part of
cleanup at Hanford and are not included in the LCR.

1.4 CLEANUP DECISIONS AND ALTERNATIN S

Cleanup is achieved through an ongoing process for making and then implementing cleanup decisions in
accordance with approved work plans and procedures, which are the bases for performing cleanup
actions. When making cleanup decisions, the Tri-Party agencies ensure compliance with applicable 1ws
and regulations, compare various cleanup alternatives, consider the interests of the public and other
affected parties, consult with Tribal Nations, and document selected cleanup actions in legally binding
records.

In portions of the cleanup, the Tri-Party agencies have agreed to schedule final cleanup decisions to be
made at a time when more information and experience can be gained, or after certain facilities are no
longer needed. or example, decisions on cleaning up the T Plant Canyon Building in the Central Plateau
will not be made until the Tri-Party agencies have determined when T Plant will not be needed to support
Hanford cleanup.

The LCR is required to include scope, schedule, and cost information for the entire Hanford Site
regardless of whether final cleanup decisions have been made. Where cleanup decisions are not known or
only vartially defined (i.e., not final), the LCR is based on the reasonable upper bound for the range of
plaus le alternatives, or a range of alternative costs, including a reasonable upper bound or a basis of
existing estimates. These bases introduce several concepts that are not fully defined in TPA M-036-01:

e Cleanup decisions. How are cleanup decisions made and when are they considered to be final
decisions?

» Alternatives. How are alternatives considered when making cleanup decisions and determining what
cleanup actions should be performed?
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cleanup actions. The Tri-Party agencies considered the remaining cleanup actions to be analyzed and
agreed that the 2016 “R would not include an alternatives analysis.

1.5 CHANGES FROM PREVIOUS REPORT

1.5.1 Incorporated Changes

Written feedback related to this LCR and prior LCRs was considered when preparing this report.
Comments received on the 2015 LCR are available on the DOE website at www.hanford.gov.

Significant changes made in the 2016 LCR include the following:

e Updated cost and schedule planning basis for each project baseline summary (PBS) to incorporate
updated scope, regulatory changes, and contract changes so this information reflects the RL and ORP
configuration-controlled planning cases that are current as of August 31, 2015. Significant PBS
changes from the 2015 LCR for the same remaining work include the following:

- Site-wide Services are allocated to RL PBSs in FY 2016 only. Starting in FY 2017 these
estimates are consolidated and presented as RL-0040 Infrastructure/Site-wide Services
(I/SWS), in anticipation of a separate PBS to be established. The removal of these
allocations from the PBSs accounts for much of the change in the RL PBS costs noted
below.

- RL-0011 [Nuclear Materials] NM Stabilization and Disposition — PFP - $15 million
decrease due to I/SWS changes, revised risk profile and cost and/or schedule uncertainty
as the project nears completion.

- RL-0012 [Spent Nuclear Fuel] SNF Stabilization and Disposition — $84 million decrease
due to I/SWS changes and revised work planning per recent = A milestone changes.

- RL-0013C Solid Waste Stabilization and Disposition—200 Area - $1.6 billion decrease
due to I/'SWS changes, revised risk profile, cost and/or schedule uncertainty and work
planning to accommodate the RL-0012 SNF Stabilization and Disposition milestone
revisions.

- RL-0020 Safeguards and Security - $1.6 billion increase due to revised planning
assumptions to align with work planning changes in RL-0013C Solid Waste Stabilization
and Disposition—200 Area.

- RL-0030 Soil and Water Remediation—Groundwater/Vadose Zone — $2.5 billion decrease
due to I/SWS changes, revised risk profile and cost and/or schedule uncertainty.

- RL-0040 Nuclear Facility [Decontamination and Decommissioning] D&D—-Remainder of
Hanford - $2 billion decrease due to [/'SWS changes, revised risk profile, cost and/or
schedule uncertainty and work planning,

- RL-0040 Infrastructure/Site-wide Services - $5 billion increase due to planning/Site-wide
Services changes starting in FY 2017.

- RL-0041 Nuclear Facility D&D-River Corridor Closure Project - $82 million decrease
due to I/SWS changes and revised work planning to accommodate the RL-0012 SNF
Stabilization and Disposition milestone revisions.

- RL-0042 Nuclear Facility [Decontamination and Decommissioning] D&D-Fast Flux
Test Facility Project - $253 million decrease due to [/SWS changes, revised risk profile
and cost and/or schedule uncertainty.

- RL-0100 Richland Community and Regulatory Support - $11 million decrease due to
revised planning assumptions.

e RL-0040 Nuclear Facility D&D-Remainder of Hanford reorganized the geographically-based

demolition and remediation scope from the 21 closure zones in previous LCRs to the 25
implementation areas in this LCR.
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e RL-0042 Nuclear Facility D&D-Fast Flux Test Facility Project scope incorporates the final cleanup
decision for 2 Fast Flux Test Facility (FFTF) in the “Record of Decision: Final Tank Closure and
Waste Management Environmental Impact Statement for the Hanford Site, Richland, Washington”
(78 FR 75913). The FFTF cleanup actions have been removed from Tables 1-3, B-1, B-3 and B-6.

1.5.2 uture Report Changes

The scope, schedule, and cost information presented in this LCR is current as of August 31, 2015.

This section summarizes regulatory decisions and other changes that may have occurred or been
completed after the August 31, 2015, cutoff date. Other pending changes that are not reflected in this LCR
but will be incorporated in future reports also are noted.

The report presents the RL and ORP current configuration-controlled planning cases.© ¢ ( P planning
case is the same as that presented in previous LCRs and is the current technical baseline for ORP. ORP
expects to update the cost and schedule planning case in the LCR when a new baseline is approved and
in place.

The Tri-Party agencies discussed revisions to various TPA milestone due dates. Approved revised
milestones (¢.g., for RL-0012 SNF Stabilization and Disposition) that have been incorporated into the
planning case are presented in this LCR. Revisions to TPA milestones in the M-015, M-016, M-037,
M-085, and M-091 series have not been incorporated into the planning case and will be included in
future reports.

Decision documents, including the 300 Area record of decision (ROD), and the 100-F and Isolated Unit
Area ROD, have also not been fully incorporated into the planning case. The scope, schedule, and costs of
these decisions will be integrated in future LCRs.

1.6 LIFECYCLE REPORT AND HANFORD BUDGET SCHEDULE

In developing the LCR milestone, the Tri-Party agencies sought to align submittal of the report with the
annual Federal budget planning process. For most fiscal years, Federal planning begins about 2 years
before the funded work is executed (Figure 1-2). The cycle begins when DOE field offices receive fiscal
year budget planning guidance from the President of the United States, DOE HQ, and the Office of
Man ment and Budget (OMB). During the next 12 to 15 months, the DOE field offices develop their
budgets, submit them to HQ and OMB for review, and then the budgets are provided as part of the
President’s budget that is submitted annually to Congress. Approximately 8 months later (under normal
circumstances), before the start of the new Federal fiscal year (October 1), Congress approves a budget,
funding is made available, and DOE begins executing work to the approved budget.

As shown in Figure 1-2, the Tri-Party agencies scheduled the LCR to be completed in time to support the
field offices’ budget planning process each year. Each LCR will have the latest information available
when planning begins for the next 2-year budget cycle. The period of time for developing the LCR each
year overlaps with the funding approval process for the current budget execution year and with the HQ
and OMB review of funding requests for the next fiscal year.
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similar steps. DOE’s process for defining and managing projects and their baseline summaries are
described below.

1.7.2  U.S. Department of Energy Project Formulation Process

DOE follows a structured approach that organizes all EM activities into discrete projects. The following
summarizes key components of DOE’s cleanup project management approach.

Project Baseline Summary (PBS). EM projects that have common attributes, such as geographic
location or activity type, typically are grouped as a PBS. Congressional funding authorizations typically
are also allocated by PBS. Each PBS contains a logical grouping of work activities organized in discrete
projects or activities by establishing technical scope, schedule, and cost baselines; defining performance
metrics; and providing financial history, budget request justification, as well as other information;

e.g., programmatic risk and compliance drivers. DOE may define a cleanup project as the entire PBS, or a
project may be a portion of a single or multiple PBSs. A PBS or project may include operations and
facility support activities such as surveillance and maintenance (S&M).

Work Breakdown Structure (WBS). The work scope associated with each PBS is further organized into
discrete WBS elements. The WBS provides a product-/activities-oriented system to arrange, define, and
depict all work in a structured framework. This step is essential to developing comprehensive bases for
planning and managing project-specific scope, schedule, and cost. Whether the government or a
contractor performs the elements, the structure must be compatible with cost estimating and scheduling
requirements.

Resource Allocation. The next step is to define the resources necessary to execute each WBS element.
Resources include labor, materials, and equipment. These resources are a part of work packages, which
define the work for each WBS element. Planning packages are used when the work has not been
completely defined. Budget is assigned to planning packages based on a mature estimate until such time
as a work package can be developed.

Proiect Master Schedule. With a solid WBS and well-developed work packages in place, DOE can
devi p a master schedule that contains a reliable estimate of the total time required to accomplish each
task and the sequence of execution. The master schedule should reveal tasks that must be completed or
partially completed before other tasks begin. These interrelationships help define the project’s critical
path (the sequence of activities that must be completed on schedule for the entire project to be completed
on schedule). Task schedules evolve by balancing the work to be done against the required completion
date to achieve project milestones.

Resource Leveling. All resources are finite and not all work can be accomplished simultaneously, so
work must be organized to ensure existing resources are not overtaxed or underutilized; e.g., an
engineering or craft labor individual cannot be scheduled to accomplish more than one work pa age
simultaneously, and the sz : piece of equipment cannot be operated in more than one location at a time.
The sequencing of tasks, therefore, addresses not only the order of things to be accomplished, but the
availability and optimal use of resources. Resource leveling may result in the need to revise or update a
project’s master schedule.

Uncertainty and Project Risk. Risk management is essential for project management. Cost and schedule
uncertainty are included in the development of Total Project Cost and the approved DOE planning case
and are reserved to accommodate additional work scope related to risk events that may occur from
conditions and events that were not known during project planning and other unanticipated changes or
uncertainties. This includes estimates for cost and schedule uncertainty based on risk analysis methods
that comply with DOE guidelines and orders. These estimates are identified as “cost and/or schedule
uncertainty” in the Appendix C tables.

Uncertainty addresses cost-based and schedule-based impacts on a project. Cost uncertainty is the portion
of the project budget that is available for risk uncertainty related to the project, but is held outside the
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33 FINAL REACTOR DISPOSITION

Final Reactor Disposition will address cleanup of the 100 Area surplus production reactors in accordance

with TPA M-093-00. Disposition of the 100 Area reactors (except for B Reactor, which is being

preserved as a National Historic Landmark and is part of the newly established Manhattan Project

National Historical Park) was one of the cost estimate alternative analyses evaluated in the 2011 LCR
/RL-2010-25). See summary in Appendix B, Table B-5, River Corridor - Disposition

100 Area Reactors.

Six reactors (C, D, DR, F, H, and N) have been placed in ISS configurati  (see Table 3-2). KE Reactor
has completed interim ISS and is in a minimum safe state; KE Reactor and KW Reactor are scheduled to
complete ISS by FY 2024. After being placed in ISS, the reactors will undergo surveillance, monitoring,
and maintenance for up to 75 years to allow radionuclides to decay. Following this period, the reactor
blocks will be removed from their current locations and transported to the Central Plateau Inner Area for
disposal.

The 2011 LCR identified the most plausible alternative for the reactors as safe storage followed by
deferred one-piece removal. This alternative was developed and evaluated in a final environmental impact
statement (EIS) (DOE/EIS-01 JF, Final Environmental Impact Statement Decommissioning of Eight
Surplus Production Reactors at the Hanford Site, Richland, Washington) anc ~  subsequent engineering
eval ion 45, us Reactor Final Dispositi reeris aluation). 1 1 1ed
58 FR 4850y, ~“Kecord ot Decision: Decommissioning of Eight >urpius Production Reactors at the
Hanford Site, Richland, Washington,” in September 1993, which implements the recommendation for
safe storage followed by deferred one-piece removal of the surplus reactors. N Reactor was not included
in the EIS because it was not available for decommissioning at the time of the National En ~~~1ental
Policy Act of 1969 (NEPA) EIS and ISS was approved through the Comprehensive Environmental
Response, Compensation, and Liability Act of 1980 (CERCLA) process. Final disposition of N Reactor
will be determined by a subsequent NEPA or CERCLA decision process. In the planning case presented
in this report, N Reactor is assumed to undergo safe storage followed by deferred one-piece removal.

Figure 3-7 provides the remaining estimated costs by fiscal year. The schedule is based on a 14-year
implementation period for one-piece removal and completion of reactor removal by FY 2068 based on the
ROD issue date of 1993 with a maximum 75-year storage period. Reactor removal must start by FY 2054.
The estimated $1.9 billion to complete Final Reactor Disposition by FY 2068 is the escalated

$676 million removal cost (in 2010 constant dollars) presented in Table 4-5 of the 2011 LCR.
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4.0 CENTRAL PLATEAU CLEANUP

The Central Plateau is a 75-square-mile area located near the center of Hanford, which contains about
900 excess facilities, including five massive chemical processing facilities called canyons, and roughly
800 non-tank farm waste sites. The Central Plateau is home to ongoing waste management operations,
such as the Mixed Waste Low-Level Burial Grounds, liquid waste facilities, and the Waste Receiving and
Processing (WRAP) Facility. Infrastructure services (e.g., power, water, telecommunication lines), either
existing or to be constructed, in the Central Plateau are needed to support cleanup. These facilities, waste
sites, canyons, and ongoing waste management operations and infrastructure are spread across the Central
Plateau. The tank waste and WTP facilities on the Central Plateau are discussed in Chapter 5.0 as part of
ORP’s scope.

During Site operations, 450 billion gallons of liquid waste and cooling water were discharged to the
ground; most within the Central Plateau (TRAC-0151-VA, Historical Perspective of Radioactively
Contaminated Liquid and Solid Wastes Discharged or Buried in the Ground at Hanford). These past
releases have created extensive plumes of groundwater contamination that exceed drinki~ ~ water
standards with a combined area of approximat. 64 square miles (DOE/RL-2015-07). A significant
portion of contamination remains in the soil column above the water table and poses a potential threat to
groundwater.

Interim and final groundwater treatment is in place for contaminant plumes in the 200 West Area and in
sev llocations in the 100 Areas. The ROD for the large carbon tetrachloride plume in the 200 West
Area (200-ZP-1 Operable Unit [OU]) was signed in 2008 ‘" ™A_2008, Record of Decision Hanford

200 Area 200-ZP-1 Superfund Site, Benton County, Washington) and operation of the expanded 200 West
Pump-and-Treat Facility began in FY 2012. The ROD for plutonium-contaminated and cesium-
contaminated soil sites (200-PW-1/3/6 and 200-CW-5 OUs) was signed in FY 2011 (EPA 2011, Record
of Decision Hanford 200 Area Superfund Site 200-CW-5 and 200-PW-1, 200-PW-3, and 200-PW-6
Operable Units) and an interim action ROD for the 200-UP-1 groundwater OU was approved in 2012
(EPA 2012, Record of Decision for Interim Remedial Action Hanford 200 Area Superfund Site,
200-UP-1 Operable Unit). The Central Plateau cleanup is organized into the following three principal
components (DOE/R' 7" 10):

e Inner Area — The footprint of the Central Plateau that will be dedicated to long-term waste
management and containment of residual contamination and will remain under Federal ownership and
control as long as a potential hazard exists. The Inner Area contains the majority of Hanford’s active
waste treatment, storage, and disposal facilities, including hundreds of waste sites, surplus facilities,
miles of buried pipelines, tank farms, and large canyon facilities. Cleanup of the Inner Area will make
this footprint as small as practical.

o Quter Area — All areas of the Central Plateau beyond the boundary of the Inner Area. It is DOE’s
intent to clean up the Outer Area to a level comparable to the River Corridor (i.e., suitable for
unrestricted surface use under continued Federal ownership and control and consistent with DOE’s
anticipated future land use of conservation/mining). Contaminated soil and debris removed as part of
Outer Area cleanup will be placed within the Inner Area for final disposal. Completion of cleanup for
the approximately 65-square-mile Outer Area will shrink the active footprint of cleanup for the
Central Plateau to the Inner Area.

e Groundwater and Deep Vadose Zone Remediation — DOE’s goal is to restore groundwater to its
beneficial uses (Table 1-2, Goal 2), unless restoration is determined to be technically impracticable.
An important element of groundwater protection and remediation is to develop and implement ways
to protect groundwater from continuing influx of contaminants from the deep vadose zone.
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43  NUCLEAR FACILITY D&D-REMAINDER OF
HANFORD (PBS RL-0040)

Nuclear Facility D&D-Remainder of Hanford (PBS RL-0040) is the geographically based cleanup and
closure of the Central Plateau and remaining scope in the other Hanford Site areas. In addition to the
Central Plateau cleanup scope, PBS RL-0040 includes the Infrastructure/Site-wide services scope under
Mission Support, which is discussed in Chapter 6.0. This section focuses on the cleanup-related elements
of the PBS, also known (and referred to in the rest of this section) as the Central Plateau Remediation
Project (PBS RL-0040). The Central Plateau Remediation Project scope includes the demolition and
remediation scope that is organized into 25 geographical areas referred to as implementation areas.

Following completion of assessment activities through decision documentation (e.g., ROD or closure
plan) under Soil and Water Remediation—Groundwater/Vadose Zone (PBS RL-0030), completion of the
remedial design/remedial action work plan and waste site/facility remediation and/or closure will be
addressed under the Central Plateau Remediation Project (PBS RL-0040). The Central Plateau
Remediation Project scope includes implementing the decisions through the physical cleanup of canyon
facilities, buildings and structures, waste sites, pipelines, and miscellaneous sites (e, debris piles), and
utilities to ensure appropriate protection has been provided for the cleanup.

To accomplish the Central Plateau Remediation Project (PBS RL-0040), the following major objectives
have been established:

e Perform safe S&M of facilities and waste sites pending remediation

e Integrate planning and execution activities with other Central Plateau projects
e Remediate waste sites and pipelines

o D&D canyons

o D&D excess facilities

e Transition the Central Plateau Inner Area to LTS.

The project will be complete when the following endpoint criteria have been reached:

e Canyons and surplus facilities removed or dispositioned and ready for transition to LTS
e Central Plateau waste sites and pipelines remediated in accordance with approved decisions
e Final disposition of Cold War legacy wastes

e Institutional controls implemented

» Post-remediation operations and maintenance requirements implemented.

The work scope for the Central Plateau Remediation Project (PBS RL-0040) is organized into the work
elements shown in Table 4-4, which provides additional details on the scope of work for each of these
work elements.

The duration, in part, is dependent on transition of the tank farms to the project for final disposition after
closure activities are completed by ORP (see Chapter 5.0). It is also dependent on transition of waste
management facilities that are no longer needed to support Hanford cleanup from Solid Waste
Stabilization and Disposition—200 Area (PBS RL-0013C) to the project for final disposition (see

Section 4.5).
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4.4 NUCLEAR FACILITY D&D-FAST FLUX
TEST FACILITY PROJECT (PBS RL-0042)

FFTF is a deactivated, 400-megawatt (thermal) liquid-metal (sodium)-cooled, research and test reactor
located in the 400 Area. e facility was used to develop and test advanced fuels and materials for the
Liquid Metal Fast Breeder Reactor Program and to serve as a prototype facility for future Liquid Metal
Fast Breeder Reactor Program facilities. DOE issued a shutdown order for FFTF in December 1993
because the Liquid Breeder Reactor Program had been cancelled.

The scope of Nuclear Facility D&D-Fast Flux Test Facility Project (PBS RL-0042) is to provide for safe
D&D, secure storage and stabilization of hazardous/radioactive materials, interim maintenance of
facilities, demolition, and disposal of the waste. In the ROD (78 FR 75913), DOE decided to implement
FFTF Alternative 2 Entombment. This scope includes:

e Remote-handled special components will have the sodium residuals removed by treatment at the
Idaho National Laboratory and then be returned to Hanford for disposal in the Integrated Disposal
Facility (IDF).

e Bulk sodium inventories located at Hanford will be converted to caustic sodium hydroxide in a
Sodium Reaction Facility at Hanford, and then stored for ultimate use in the WTP.

e ~ molition of . structures within the 400 Area Protected Ar  zxcept for reactor containment,
to at least 3 feet below grade followed by backfill and revegetation; decommissioning waste
would be disposed to appropriate disposal facilities.

e Removal and disposition of the above grade containment dome.

e Grouting of the below grade portion of the reactor containment building and the reactor vessel.
¢ Installing a RCRA-compliant engineered barrier over the grouted area.

e Post-closure care would include long-term monitoring of air, groundwater, and the vadose zone.

Waste sites in the 400 Area are included as part of the 300-FF-2 OU, which is being remediated under the
Nuclear Facility D&D-River Corridor Closure Project (PBS RL-0041). Table 4-5 summarizes the
work scope.

Tohla A & Aanlnaw Faailitey MEMN Cact Ly Tact Danilityy Deniant /DRC DT ANAN T aval I Cnana Cuimmary
Infrastructure Services Includes legal support.
D&D decontamination and decommissioning. ~ PBS project baseline summary.

(1l

FFTF Fast Flux Test Facility. RL U.S. Department of Energy, Richland Operations Office.

Figure 4-7 presents the remaining estimated cleanup costs for the Nuclear Facility D&D—-Fast Flux Test
Facility Project (PBS I 0042) by fiscal year; Figure 4-8 shows the remaining estimated cleanup costs by
work element.
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4.5 SOLID WASTE STABILIZATION AND
DISPOSITION-200 AREA (PBS RL-0013C)

The scope of the Solid Waste Stabilization and Disposition—200 Area (PBS RL-0013C) project is to
provide waste treatment and disposal services for Hanford facilities and operations. The major mission
objectives are to:

e Operate waste treatment facilities, including T Plant and the WRAP Facility.

e Provide Base Waste Management Operations at the CSB and 200 Area Interim Storage Area, IDF,
Waste Encapsulation and Storage Facility (WESF) for cesium/strontium capsule storage, and Low-
Level Burial Grounds and mixed waste disposal trenches.

Additional objectives are:
¢ Retrieve and ship transuranic (TRU) waste for disposal to the WIPP or other permitted facility.

e Develop alternative methods for treatment and disposal of orphan waste. This could include seeking
land disposal restrictions variance approvals, expanding com ‘rcial treatment facilities permit limits,
and construction and operation of additional onsite treatment capabilities.

¢ Obtain processing capabilities to repackage large and remote-handled (RH) contaminated waste
containers.

The Solid Waste Stabilization and Disposition—200 Area (PBS RL-0013C) includes completing the
following activities:

e Cesium and strontium capsules will be transferred to dry storage and/or permanent disposal.
e Irradiated nuclear fuels will be removed off Site to a national repository for final disposition.
o Stored underground TRU waste will be retrieved and disposed of.

o Mixed low-level waste and low-level waste will be treated as necessary 1 disposed.

e Waste management facilities will be deactivated at the end of their useful lives and will be transferred
to Nuclear Facility D&D-Remainder of Hanford (PBS RL-0040) for final disposition.

e Low-Level Burial Grounds (including the mixed waste trenches) will be closed and transferred to
Nuclear Facility D&D-Remainder of Hanford (PBS RL-0040) for final disposition and remedial
action.

e ERDF will be operated to provide solid waste treatment and disposal services in support of Hanford
« anup after completion of the Nuclear Facility D&D-River Corridor Closure Project
(PBS RL-0041).

¢ IDF will be closed according to the closure plan requirements in the Dangerous Waste Permit
(WA7890008967). Closure will follow completion of tank waste vitrification.

Table 4-6 summarizes each scope element. As waste management facilities are no longer needed to
support Hanford cleanup, they will be transitioned to Nuclear Facility D&D—Remainder of Hanford
(PBS RL-0040) for final disposition.
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Planning assumes that geographic aggregate barriers will be utilized. The aggregate barriers are
assumed to cover canyons or other large facilities and adjacent waste sites or to cover multiple
adjacent waste sites

Removal excavations are assumed to be 15 feet below grade for planning and estimating purposes.
Decision documents will identify the actual removal excavation criteria (soil cleanup level or
excavation depth) for waste sites.

For Nuclear Facility D&D-Fast Flux Test Facility Project (PBS RL-0042), the following assumption was
identified:

FFTF funding to accomplish the scope can be carried over from year to year.

For S¢  d Waste Stabilization and Disposition-200 Area (PBS RL-0013C), the following assumptions
were identified:

New treatment facilities arc it required to support longer WTP operations

T Plant will be available for modification to be the facility necessary for retrieval, storage, and
treatment/processing of all Hanford RCRA transuranic mixed (TRUM) waste as required by
TPA M-091-01

WIPP will remain operational through the end of Hanford cleanup operations that have the potential
to generate TRU waste. Current planning has processing and shipping of TRU waste to V  ?P until
FY 2030.
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To reduce the total quantity of waste to be stored, the supernate is periodically decanted and transferred
out of waste tanks to a waste evaporation process. The evaporation process results in a separation of the
heated waste slurry to a steam condensate fraction, which is relatively clean, for further treatment and safe
disposal, and a waste slurry fraction, which becomes more concentrated and is returned to the
underground waste storage tanks. Historically, the concentrated waste slurry fraction cooled and began to
form saltcake, a crystalline solid waste form. At one time, most tanks contained supernate, slurry, and
saltcake waste forms simultaneously. The current typical content of the tanks is depicted in Figure 5-2.

Long-term storage at high temperatures, as a result of heat from fission product decay, contributed to the
formation of a solid mass or group of large solids not easily removed called hard heels in the bottom of
some tanks. Cesium and strontium capsules, currently stored in the WESF, resulted from efforts to reduce
fission products in the tanks. More information regarding the tanks and the RPP can be found in
ORP-11242.

The current strategy for tank waste cleanup involves a number of interrelated activities essential to the
1 sion to retrieve and treat Hanford’s tank waste and close the tank farms to protect the Columbia River.
ORP will reduce risk to the environment posed from tank waste by:

e Retrieving the waste from 149 SSTs, transferring it to 28 DSTs, and delivering the waste to the WTP.

e Constructing and operating the WTP, which will safely treat the entire HLW fraction contained in the
tank farms. Approximately one-third of the low-activity waste (LAW) fraction will be immobilized in
the WTP LAW Vitrification Facility.

e Developing and deploying supplemental treatment capability to treat the remaining two-thirds of the
LAW.

e Developing and deploying waste feed preparation capability to mitigate sodium management issues.
The goal is to minimize the quantity of glass by reducing contaminants that would require the
addition of glass-forming additives.

e Developing and deploying treatment and packaging capability for potential contact-handled (CH)
TRU tank waste with onsite storage prior to final disposition.

e Deploying interim storage capacity for the immobilized high-level waste (IHLW) pending
determination of the final disposal pathway (national repository).

e Closing the SST and DST farms, ancillary facilities, and associated waste management and treatment
facilities.

The overall schedule objective is to complete retrieval, treatment, and closure activities by the end of
FY 2050. Once closure activities are completed, the tank farms will be transitioned to Nuclear Facility
D&D-Remainder of Hanford (PBS RL-0040) for final disposition or LTS.

ORP is developing and implementing operating strategies to address the actions in applicable regulatory
milestones, including those in the TPA and the Consent Decree. The milestones shown in Table 5-1 were
selected as key measures for significant progress in System Plan 4 (ORP-11242).
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53

TANK WASTE CLEANUP ASSUMPTIONS AND UNCERTAIN [ES

The activities described for the RPP are assumed to be consistent with, and encompassed by, the outcome
of the NEPA process. The operating scenarios continue to be reviewed against the assumptions in Final
Tank Closure and Waste Management Environmental Impact Statement for the Hanford Site, Richland,
Washington (DOE/EIS-0391) as the planning process continues, and updated as appropriate.
Unanticipated changes resulting from the NEPA process could impact assumptions. Detailed designs and
processing of permits are subject to completion of the NEPA process and ROD issuance. ORP-11242,
Revision 4, details assumptions and uncertainties for the RPP.

The following is a summary of key assumptions and uncertainties from System Plan 4:

Cesium and strontium capsules will not be processed in the WTP. (The December 13, 2013, ROD
r7e =r 720] 3] states that DOE is not deciding on treatment of the cesium and strontium capsules.)

The Rl 1seline presented in this report includes cost and/or schedr : uncertainty to address highly
probable risks that an offsite geologic repository will not be available to accept IHLW canisters from
the Hanford Site starting in April 2023 and construction of additional interim HLW storage (up to
16,000 canisters) on the Hanford Site if the repository is delayed in opening or does not open.

The current strategy to comply with the IHLW acceptance criteria is described in

24590-""" "W-PL-RT-07-0001, /1" V V" te Form Compliance Plan for the Hanford Tank Waste
Treatment and Immobilization Plant. It is assumed that the strategy will be acceptable to the Office of
Civilian Radioactive Waste Management. It is further assumed that the WTP prepared hazardous
waste delisting petition for the IHLW is accepted by Ecology and the receiving state before shipping
the waste to the planned offsite geologic repository.

Supplemental LAW trea ent capacity could be provided by a second LAW vitrification facility
located adjacent to the WTP, under the same technical assumptions as the WTP LAW Vitrification
Facility, to complete hot commissioning on September 30, 2021, and begin full operations on
October 1, 2021.

Packaged CH-TRU waste will be interim stored on Site at the Central Waste Complex, and will be
acceptable for disposal at the WIPP (a number of conditions, including approval of a RCRA Part B
Permit Class I1I permit modification, would need to be satisfied prior to disposal at WIPP).

CH-TRU waste treatment and packaging process capability will be available in FY 2015 to support
TRU tank waste retrieval.

Waste previously assumed to be RH-TRU waste will be retrieved and treated at the WTP together
with the HLW.

The DSTs will remain fully operational for the nominal 40-year waste treatment mission duration.

The 242-A Evaporator will continue to operate, as needed, through the life of the mission to support
SST retrieval and to maintain the sodium concentration in the delivered feed within WTP feed
specifications. The 242-A Evaporator will not be available during scheduled maintenance outages.

Selected technologies will be able to meet retrieval (tank residual) requirements.

Laboratory services required to support waste characterization for tank farm projects and operations
are available and provided in a timely manner.

WTP secondary solid waste will be disposed of at the IDF and WTP secondary liquid waste will be
treated at the ETF and disposed at IDF.

The IDF is currently in standby mode and will be ready to serve upon completion of a performance
assessment, permit modification, operational readiness review, etc. The activation will be completed
when the IDF is needed by the WTP. The IDF will provide permanent disposal for the immobilized
LAW, other low-level waste, and mixed low-level waste, including:
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— LAW glass packages from the WTP
~  Solid waste from the WTP, including spent LAW and HLW melters
— Solid waste from the ETF from treating liquid wastes.

The IDF can be expanded as needed to support the mission.

e The baseline case implicitly assumes that the outcome of official Waste Incidental to Reprocessing
Waste Determinations will be consistent with the assumed disposition of the primary and secondary
waste forms prior to disposal.

e The cross-site transfer system will be modified as needed to allow transfer of slurry in multiple DSTs
to provide operational flexibility in managing waste and staging feed to the WTP.

e Fiscal year funding will be available to support the baseline case, including funding required for risk
mitigating actions.
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directives, and Hanford Site procedures. The planning basis for the Hanford Site LTS Program scope
integrates stewardship and institutional controls elements into the program from present day to 2060.

The scope, schedule and costs of LTS and institutional controls, to the extent predictable, have been

included in this LCR for the period from 2060 to 2090. The Federal Government w

have a presence at

Hanford well beyond 2090 — especially in the Inner Area of the Central Plateau — to ensure that the
cleanup remedies remain protective of people and the environment. As cleanup decisions are made and
LTS requirements and institutional controls are refined, more specific information will be included in

the LCR.

Table 6-4 provides a summary of the scope. Figure 6-4 shows remaining estimated costs for PBS RL-LTS
by fiscal year and Figure 6-5 shows the remaining estimated costs by work element.

Tahla A_4

Infrastructure and Waste
Management

T ana.Tarm Stoawardchin (PR RT T TS T avel 7 Seane Summarv.

Includes operation and maintenance of Hanford Site infrastructure following
cleanup activities. Specific scope will include supplying electrical and water
utilities, operating and maintaining emergency services (Hanford Fire Department),
and maintaining roads as needed to support Hanford Site Long-Term Stewardship
activities. Includes operation and maintenance of 200 Area liquid effluent facilities
in support of groundwater treatment and monitoring activities.

Site and Environmental
Monitoring

Includes ongoing Hanford Site and environmental monitoring of groundwater, soil,
vadose zone, and monitaring for public safety and resource protection.

Post-Closure Surveillance
and Maintenance, and
Environmental
Compliance

Includes real estate and Hanford Site planning, land management, and surveillance
and maintenance activities for the 100 and 200 Areas. Includes activities to ensure
environmental compliance and protection.

Pavment in Lieu of Taxes

Includes payment in licu of taxes.

Management and
Administration

Provides for management and administration of these Long-Term Stewardship
activities.
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APPENDIX A

HANFORD SITE EX STING CLEANUP DECISIONS

2016 Hanford Lifecycle Scope, Schedule and Cost Report
A-i



DOE/RL-2015-10, Rev N

This page intentionally left blank.

2016 Hanford Lifecycle Scope, Schedule and Cost Report
A-ii






DOE/RL-2015-10, Rev. 0

AM
ARAR
bgs

CCN
CERCLA

D&D
D4
DOE
DOE/RL
Ecology
EE/CA
EIS

A
ERA
ERDF
ESD
HLW
IC
INL
ISRM
ISS
LCR
M(
NPL
NTCRA
ou
P&T
PCB
PFP
PRG
RCRA
RD/RAWP
ROD
RTD
SNF
SST
TCRA
TPA
TRU
TSD
WIDS
WIPP
WTP

«LRMS

Action Memorandum
applicable or relevant and appropriate requirement
below ground surface
correspondence control number
Comprehensive Environmental Response, Compensation, and Liability Act of
1980
decontamination and decommissioning
deactivation, decontamination, decommissioning, and demolition
U.S. Department of Energy
U.S. Department of Energy, Richland Operations Office
Washington State Department of Ecology
eng eering evaluatic  :ost analysis
environmental impact statement
U.S. Environmental Protection Agency
expedited response action
Environmental Restoration Disposal 1 ility
explanation of significant d..._rences
high-level waste
institutional controls
Idaho National Laboratory
in situ redox manipulation
interim safe storage
Lifecycle Report
maximum contaminani :vel
National Priorities List

m-time-critical removal action
operable unit

imp-and-treat
polychlorinated biphenyl
Plutonium Finishing Plant
preliminary remediation goal
Resource Conservation and Recovery Act of 1976
remedial design/remedial action work plan
record of decision
remove, treat, and dispose
Spent Nuclear Fuel
single-shell tank
time critical removal action
Tri-Party Agreement
transuranic
treatment, storage, and disposal
Waste Information Data System
Waste Isolation Pilot Plant
Waste Treatment and Immy  ilization Plant
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APPENDIX B

FUTURE CLEANUP AC [ONS AND ALTERNATIVE ANALYSES
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TC&WM IS
A
Tri-Party Agencies

Tri-Party Agreement
TRU

TSD

WAC

WESF

WRAP

WTP

Tank Closure and Waste Management Environmental Impact Statement
Tri-Party Agreement

U.S. Department of Energy, U.S. Environmental Protection Agency, and
Washington State [ _ irtment of Ecology

Hanford Federal Facility Agreement and Consent Order

transuranic

treatment, storage, and  sposal

Washington Administrative Code

Waste Encapsulation and Storage Facility

Waste Receiving and Processing Plant

Waste Treatment and Immobilization Plant
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REDOX
RL
ROD
RTD
S&M
SNF
SST
STSC
SWOC
TEDF
TOC
TPA
TRU
TSD
WAC
WIPP
WESF
WRAP
WTP

Reduction-Oxidation Facility (S Plant)
U.S. Departmer  of Energy, Richland Operations Office
record of decision

r Ove, treat, and dispose

surveillance and maintenance

spent nuclear fuel

single-she tank

Sludge Transfer Storage Container

Solid Waste Operations Complex

Treated Effluent Disposal Facility

Tank Operations Contract

Tri-Party Agreement

transuranic

treatment, storage, and disposal
Washington Administrative Code

Waste Isolation Pilot Plant

Waste Encapsulation and Storage Facility
Waste Receiving and Processing (Facility)
Waste "~  tment and Immobi™  ion Plant
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