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Waste/Material Disposition Maps (or flow charts), which a
approaches to the environmental remediation of conta:
groundwater, and buildings; and for the storage, treatment, as
all waste and material at all sites;

Critical Closure Paths, which are the schedules of activities
completed on time in order for cleanup to be accomplished;

Identification of Specific Technology Needs, to help reduce
specific projects by developing less expensive cleanup technolk

Programmatic Risk Assessments, which provide a measure
associated with accomplishing the work and meeting sched
estimates.

As the drafts of Paths to Closure move forward, the quality of the d.
are based continues to improve. Paths to Closure represents a signi
over the national Discussion Draft and the site Discussion Drafts
1997. Project baselines, the heart of Paths to Closure, are more techi
only include projected performance enhancements (productivit
that can be documented. Management-related data such as d
critical closure paths, and programmatic risk assignments have b
to enhance the rigor, quality, and realism of the planning proces
continue to be refined.

EM received over 170 letters during the Discussion Draft c
containing comments on a broad range of subjects from stakeho
and Tribal Nations. In addition, each site worked closely wit]
interested stakeholders and Tribal Nations in the formulation «
projections. Most of these comments were supportive of the go:
outlined in the national Discussion Draft. Many comments
Environmental Management program to improve the approach, ¢
processes related to the development and implementation of t
strategy .

In December 1997, EM issued a document entitled, Preliminary Rest
on the Accelerating Cleanup: Focus on 2006, National Discussion Draft
conveyed how EM planned to respond to comments of conce
stakeholders, regulators, and Tribal Nations during the national

comment period, which ended on September 9, 1997. In kee
commitment to respond to the issues of concern expressed in the
those comments are addressed in Paths to Closure. In addition, eacl
with regulators and interested stakeholders and Tribal Nations in
of their own site draft documents.
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Paths to Closure is not a plan or a decision-making document. Furthermore, it does
not anticipate achieving completion of EM work scope at most major EM sites by
2006. The EM program decided to change the name of this document to more
accurately reflect what is and is not in this draft “strategy.” Paths to Closure retains
a focus on 2006, which serves as a point in time around which objectives and goals
are established.

Paths to Closure describes the status of EM’s draft cleanup strategy and a direction
forward to complete achievement of the 2006 vision. This document follows
publication of Accelerating Cleanup: Focus on 2006 Discussion Draft (hereinafter
referred to as the Discussion Draft) in June 1997 and incorporates improvements
made in response to comments from stakeholders, regulators, and Tribal Nations on
the site and national versions of the Discussion Draft. Paths to Closure provides an
additional opportunity for stakeholders, regulators, and Tribal Nations to offer
their views on the Environmental Management program’s cleanup approach prior
to issuing Accelerating Cleanup: Paths to Closure early this summer.

Achieving the 2006 vision results in significant benefits related to accomplishing
EM program objectives. As DOE sites accelerate cleanup activities, risks to public
health, the environment, and worker safety and health are all reduced. Finding
more efficient ways to conduct work can result in making compliance with
applicable environmental requirements easier to achieve. Finally, as cleanup
activities at sites are completed, the EM program can focus attention and resources
on the small number of sites with more complex cleanup challenges.

Paths to Closure is the Environmental Management program’s blueprint for
completing the cleanup of contaminated soil, groundwater, and facilities; treating,
storing, and disposing of waste; and effectively managing nuclear materials and
spent nuclear fuel. The blueprint contains detailed scope, schedules, and costs for
completing the work. Further, the blueprint identifies future decisions that must be
made and defines the degree of technical and scope uncertainties.

Paths to Closure is a draft strategy for EM’s cleanup program; it is not a budget or
decision document. Paths to Closure should be viewed as a management tool that
demonstrates what can be accomplished, assuming a constant funding level over
time. The tool allows the EM program to formulate annual budget strategies and
goals in the context of effects on life-cycle cleanup costs and schedules. The EM
program recognizes that, in any given year, there will be differences between actual
budget requests and the level funding amount assumed in Paths to Closure. Such
differences are inevitable because of the dynamic nature of the budget formulation
process. Nevertheless, Paths to Closure’s role to inform annual budget deliberations
is valuable because the normal range of annual budget variation is small compared
with the overall life-cycle costs of the cleanup program. The draft strategy will be
updated annually, and these updates will allow the EM program to use the
information set forth in Paths to Closure to assist in reviewing budget options and
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created by nuclear weapons production, research, and testing activities during the
Manhattan Project and the Cold War era in a manner consistent with applicable
environmental laws. Those activities included mining and milling of uranium,
uranium enrichment, fuel and target fabrication, reactor operations, chemical
separations, weapons component fabrication, weapons operations, and research,
development, and testing.

The primary mission of the EM program is to reduce threats to health and safety
posed by contamination and waste (referred to as “legacy” activities or problems) at
DOE sites including those associated with the nuclear weapons complex. EM's
mission is realized through the following program areas: waste management;
stabilization of nuclear material and spent fuel; deactivation and decommissioning
of facilities; remedial actions to soil and water; infrastructure and support; and
national programs focused on such activities as science and technology
development, transportation, emergency management, and pollution prevention.

The EM program manages its cleanup work through 11 Operations/Field Offices
across the United States. Those offices are located in the following areas:
Albuquerque, New Mexico; Carlsbad, New Mexico? Chicago, Illinois; Idaho Falls,
Idaho; Las Vegas, Nevada; Oakland, California; Oak Ridge, Tennessee;
Miamisburg, Ohio; Richland, Washington; Jefferson County, Colorado; and Aiken,
South Carolina. Each Operations/Field Office is responsible for cleanup activities
at one or several sites. The EM program historically has identified 134 “geographic
sites” (distinct geographic locations that generated waste or were contaminated by
DOE or predecessor agency activities) as part of its scope. These sites are located in
31 states and one territory and encompass an area of over two million acres—equal
to the size of Rhode Island and :laware combined. At the beginning of 1998,
cleanup responsibility for 21 sites managed by EM under the Formerly Utilized
Sites’ Remedial Action Program (FUSRAP) was transferred to the U.S. Army Corps
of Engineers. Paths to Closure addresses the remaining 113 sites, including required
long-term surveillance and monitoring of the 60 sites completed before FY 1998 and
environmental management activities for 53 additional sites. Appendix C contains
a complete list of sites and completion dates.

The threat to national security initiated during World War Il led to the development
of a substantial, high-security engineering and production operation. Over the past
five decades, the Department and its predecessor agencies developed the largest
government-owned industry in the United States. This entity was responsible for
the research, development, testing, and production of nuclear weapons and a
variety of nuclear-related research projects. To protect national security interests,
information on these activities was generally limited to a small group of managers,
researchers, and workers and was generally kept from public knowledge.

“Technically, Carlsbad is an Area Office; however it is included in discussions of Operations/Field Offices through-
out this report.
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engaged in activities that involve radioactive and toxic wastes, and under
conditions that are conducive to industrial accidents. The EM program has a
responsibility to protect the safety of its workers; failure to meet that responsibility
is unacceptable.

That philosophy is reflected in EM’s safety and health policy: “Do Work Safely or
Don’t Do It.” The need to accelerate cleanup and reduce costs does not alter that
commitment to safety. Inimplementing the project-oriented approach presented in
Paths to Closure, protection of worker health and safety is built into each specific
project across the complex. The Environmental Management program is
implementing the principles of Integrated Safety Management in all projects so that
safety and health become an integral part of project management. That approach is
consistent with the best in industry, and it reduces accidents and improves work
planning. Those benefits may in turn give rise to performance enhancements
through reductions in workers compensation premiums, reduced lost productive
time, and enhancements in work planning and execution.

EM'’s safety and health activities, therefore, become an integral component of
EM’s planning, budgeting, and accountability management system. In addition,
reducing risk to workers, the public, and the environment is an integral element of
EM'’s approach to setting priorities, sequencing project work, and measuring
performance. Efforts to accelerate activities can in turn accelerate risk reduction.
Initiatives set forth in Paths to Closure place priority on projects that eliminate
urgent risks.

The EM program will comply with all activities required under applicable federal,
state, and local environmental statutes and regulations; activities required under
the terms of permits, administrative orders, or judicial decrees; enforceable
milestones or schedules established in agreements negotiated between EM and its
regulators; and commitments to the Defense Nuclear Facilities Safety Board
(DNFSB). Allsite versions of Paths to Closure reflect and explicitly state this position.
To support this position, Operations/Field Offices are required to identify
regulatory drivers for projects as well as all significant enforceable agreement
milestones. Additionally, all Operations/Field Office budget requests must include
an integrated project priority list which is tied to regulatory compliance drivers.
EM’s commitment to compliance is discussed further in Chapter 4.
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The EM program is responsible for the storage, treatment, and
disposal of approximately 130,000 cubic meters of contact- and remote-handled
transuranic waste from known defense-related testing and experimental projects.
This estimate includes volumes of transuranic waste that is currently stored and that
which is expected to be generated. The EM program expects to dispose of an
additional 40,000 cubic meters of such waste generated from continuing and future
missions as well as decommissioning and other defense-related projects of DOE.
Before it can be shipped, transuranic waste requires safe storage and sometimes
requires treatment. Currently, transuranic waste activities are estimated to be 7
percent of the total cost of the EM program over the life cycle. Sixty-six percent of the
cost for transuranic waste will be incurred after 2006.

The EM program must manage millions of cubic meters of other types
of waste including low-level radioactive waste, hazardous waste, and mixed low-
level waste (containing both radioactive and hazardous constituents). Some of that
waste is in storage awaiting treatment and disposal; more such waste will be
generated during the cleanup process. Virtually all sites manage one or more of
these types of waste. The EM program currently is estimating that 11 percent of its
total cost will go toward addressing these types of waste over the life cycle.

The EM program is responsible for characterization and cleanup
of approximately 9,000 “release sites.” A release site is a specific area, within a
larger geographic site, at which contaminants or contaminated materials might
have been spilled, dumped, disposed of, or abandoned. The cleanup of release sites
involves the remediation of soil, surface water, and/or groundwater. Some release
sites require no further action while others require remediation or monitoring,.
Release sites range in size from very small spills to large dumping areas.
Characterization and remediation of release sites are estimated to account for 10
percent of the total cost of the EM program over the life cycle. Most of these costs are
likely to be incurred before 2006.

EM’s facilities range from small guardhouses to massive excess
production facilities and nuclear reactors. Combined, the area of these facilities
currently assigned to EM is more than 65 million square feet. This total square
footage exceeds the area of 1,300 football fields. Most of the large buildings contain
contaminated equipment, machinery, and pipes. Others store waste and nuclear
materials. Most of the buildings require deactivation, decontamination, and
decommissioning. These facilities are projected to account for 8 percent of the total
cost of the EM program over the life cycle.

Nuclear materials include plutonium, uranium, and other
materials in various forms (for example, metals, oxides, solutions, residues). The
EM program anticipates that 4 percent of the total life-cycle cost of the EM program
will be incurred by the stabilization, packaging, and management of nuclear
materials. Most of these costs are likely to be incurred before 2006.
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Spent nuclear fuel includes fuel, targets (exclu
isotope targets), slugs, and sludge. The Idaho National Engi

Environmental Laboratory, the Savannah River Site, and the F___
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generated most of the existing spent nuclear fuel. The EM program a'-~ manages

foreign research reactor spent fuel. The EM program estimates that 3 ¢
total Environmental Management cost over the life cycle will go t
nuclear fuel management. Most of these costs are likely to be incurred

The Environmental !
program 1s responsible for the long-term surveillance and monitoring
sites, Surveillance and monitoring activities currently account for 3 p
life-cycle estimate. However, some sites need to further refine estimate:
A site is considered to be complete before long-term surveillance anc
activities end; at some sites these activities will continue well beyond

The Environmental Management progra
site intrastructure, conducts program management and oversight ac
manages other efforts to ensure the safety and health of workers and th
to protect the environment while conducting cleanup activities. At so
EM program provides such services as utilities, security, road
facilities upgrades, and similar activities. The EM program estim
percent of its total life-cycle costs will be allocated to these activities. A
these costs are allocated to specific waste management or remedial acti
Therefore, some infrastructure/support costs are captured in other ca

This category includes progra
which funds federal salaries and related costs for the entire EM co
Headquarters and the Field). National programs include such crosscut
as the National Transportation program, the National Pollution
program, and the National Science and Technology program. The I
expects that 8 percent of its life-cycle costs will be expended on these ¢

ent of the
ird spent
fore 2006.
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In addition to the baseline costs outlined in Section 2.2 and Section 2.3, PRSs include

other costs that require explanation. Paths to Closure was developec
assumption that the EM program will not accept any newly-generat
waste after FY 2000. For the Operations/Field Offices that manage tt
especially those that manage waste at operating national laboratories (f
Albuquerque, Chicago, Oakland, and Oak Ridge), responsibility is ex]
transferred to the generator after FY 2000, which is usually another prc
Department, such as the Defense Programs or Energy Research. Exhib
these costs in the column labeled “Costs Transferred to Other Program
program expects to transfer EM budget target dollars associated v
generated, non-EM waste to the generators as well. Should this assump!
the affected project baselines (and PBSs) will require revision.
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As has always been the case for this planning effort (reflected in Decem
October 1997 guidance to sites for environmental managemu
development), implementation of each element of the EM closur
contingent upon the completion of whatever evaluation is require
National Environmental Policy Act (NEPA), the Comprehensive Er
Response, Compensation, and Liability Act (CERCLA), or other statu

Decisions that remain to be made include those resulting fron
Environmental Impact Statements (EISs). Decisions on dispositio
nuclear materials will be made pursuant to the Department’s Managem
Plutonium Bearing Residues and Scrub Alloys at the Rocky Flats E
Technology Site Environmental Impact Statement. Until these decisions a
Conceptual Summary Disposition Maps reflect the “to be decided”
status of those materials.

Decisions on five waste types have been or will be made purs
Department’s May 1997 Final Waste Management Programmatic Environ
Statement (WM PEIS). This nationwide NEPA analysis examined t
environmental impacts of managing more than 2 million cubic meters o
wastes from past, present, and future DOE activities. The Final WM PE
preferred alternatives for transuranic waste treatment and storage,
waste storage, and hazardous waste treatment. The Department h:
preferred management strategies for mixed low-level waste treatment :
and low-level waste treatment and disposal. Preferred sites for these r
activities have not yet been identified. The Department has committe
identify its preferred sites at least 30 days prior to issuing any Records
for these two waste streams. As of February 1998, one Record of Decis
issued from the WM PEIS — that for transuranic waste treatment and
the Conceptual Summary Disposition Maps show specific dis
transuranic waste, consistent with that Record of Decision.
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The Conceptual Summary Disposition Maps' depiction of env..onmental

restoration activities differs from other waste or material manageme:
Disposition paths for environmental restoration activities begin witt
nated Media” and show a “Response Strategy” for the media. All en
restoration planning assumptions are still being evaluated under NEP.
and/or the Resource Conservation and Recovery Act (RCRA), and ma
more media characterization data becomes available, as comments ¢
from local stakeholders through public involvement processes, or as th
agencies review and evaluate the various cleanup alternatives.

The Conceptual Summary Disposition Maps represent a “roll-up”
waste-, material-, and media-specific maps. Volumes are approxima
been rounded to two significant figures.
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proposed future land uses associated with each alternative. As m
Law 104-201, Section 3153, the land-use plan will address a 50-yea:
Once established, the land-use plan will provide a framework for
and facility-use decisions while DOE manages the land.

The selection of the appropriate land uses for the Hanford Site will
the National Environmental Policy Act (NEPA) Environmental

(EIS) Record of Decision (ROD) process. Final decisions on the lev
performed on individual waste sites will be made in the
Environmental Response, Compensation, and Liability Act (CI
action or Resource Conservation and Recovery Act (RCRA) per:
CERCLA and RCRA decisions are made, revisions to the Compre
Plan will be made as required. When sites are certified as compl
and RCRA requirements for lJong-term surveillance, monitoring,
will be identified, along with the appropriate institutional cc
human health and the environment. The planning end state of the
be developed in the Comprehensive Land Use Plan.

Currently, the assumption is that the federal government will res
of the site after cleanup is complete. Cleanup levels and disposal
established that are consistent with projected long-term uses; anc
be performed to ensure the protection of human health, the envi
Columbia River. Groundwater use remains restricted indefinite]

The 100 Area of the site lies along the Columbia River and is com
waste sites, nine retired plutonium production reactors, an
facilities. Residential cleanup standards have been established f
the area. The C-Reactor was placed into Interim Safe Storage, w
seven of the other reactors into safe storage. The B-Reactor struct
remain as a National Historic Landmark. Groundwater rem
performed to protect the Columbia River.

The 200 Area of the site is expected to be maintained as a waste r
Waste from on-site and off-site sources will be stored in the
Environmental Restoration Disposal Facility (ERDF) will accept
acceptance criteria from all Hanford CERCLA sites, and will be e>
capacity of more than 4 million cubic yards of waste. Approximat
will be remediated in the 200 Area. Remediation is expected
through a combination of waste excavation and placement of

waste sites. Tank waste will be retrieved and immobilized from

waste tanks. The low-level waste burial grounds will be stabiliz
storage facilities will be RCRA clean-closed unless required
caretaker mission.

The 300 Area is being remediated to meet industrial cleanu
remediation is being performed to remediate over 100 waste sites
will not be turned over to the private sector for further use will t

‘Public
period.
nd-use

arough
tement
1p tobe
iensive
sponse
ses. As
nd Use
:RCLA
enance
protect
ite will

ndlord
will be
on will
ind the

ver 400
cillary
ition in
o place
«cted to
y2ing

at area.
. The
t meets
have a
ite sites
pleted
rs over
h-level
RCRA
low-on

Is. Soil
 which
1ed.

61



























dnu

u g

70















Savannah River Site is planning to accept 473 spent nuclear fuel ¢
sources and 1,241 spent nuclear fuel casks from domestic sources
spent fuel receipt program (1996 through 2035). The receiving bx
expected to remain classified as nuclear industrial use.

After the site EM mission is complete, site boundaries should remai
the land should remain under the ownership of the federal governme
site mission or as the first National Environmental Research
environmental groups and national researchers have stressed that t
should remain unchanged to preserve its unique habitats. The floraa
are such that the site could be used as a sanctuary for envirorn
observation. Additional information about Savannah River end stz
stewardship can be found in the Savannah River version of Paths to

The Savannah River Operations Office has divided its environme
work into 84 discrete projects. A Project Baseline Summary exis

and contains detailed programmatic information, including cost

end state, and interim milestones. A summary of the cost and schu

for these projects is illustrated in Exhibit 3-14 (some of the 84 p
combined to simplify the graphic). For more detail on each of th
Project Baseline Summaries. The estimated EM life-cycle cost

River Operations Office is $29.7 billion (constant 1998 dollars). 1

not include approximately $0.1 billion (constant 1998 dollars) of n
amount also does not include costs for facility decommissio;
environmental restoration work, as the nature of these future acti

The overall completion date for EM work scope at the Savannah River
with long-term surveillance and monitoring activities continuing until

The projected cost profile for EM activities associated with the Save
Operations Office was developed by combining the cost estimates present
the Project Baseline Summaries. Exhibit 3-15 displays the resultant baseline

The scope of work at the Savannah Operations Office includes the mar
high-level waste sludges and salts; spent nuclear fuel from DO
universities, and foreign research reactors; soil, sludges, debris, and g
contaminated with radionuclides and hazardous substances; and
nuclear materials. The sections below describe the major waste, m
contaminated media volumes to be addressed by the Savannah River
Office. ...e volumes represented are approximate, and correspond t
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disposal destinations presented in Exhibit 3-16, the Savannah River
Office Conceptual Summary Disposition Map. ‘
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accelerated completion of those projects, and (z
used at sites on projects with high “mortgages

The EM “mortgage reduction” initiative hasfor ., __
which support costs are high (such as materials for stabilization, waste
disposal, facility deactivation) where acceleration of activities may red
support activities significantly; (2) identify those projects that offer a hi
internal rate of return if funding can be increased and if the “mortgag
could be quantified; (3) identify those projects that currently ar
“mortgage reduction” benefits and quantify those benefits; and (4) ic
long-term, high cost projects that present minimal technological risk :
technology can be applied to accelerate cleanup or reduce costs w
additional programmatic risk. In many cases, sequencing projects that
“mor 1gereduction” potential also reduces urgentrisksandm s ouw
commitments. By reducing high “mortgages”, the EM program can
accelerate site closures, minimize the need for near- and long-term surv
monitoring activities, and reduce support costs.

The DOE pollution prevention programisar
tool for optimizing waste reduction and pollution prevention. Pollutior
is a core program that helps sites maximize their environmental comp]
reducing costs associated with the generation and management of was
prevention programs at the sites are instrumental in achieving cost re
individual projects. The financial benefits of pollution prevention typi
beyond the avoided costs of waste management and often accrue to
organizations at a given site.

The largest portion of annual EM program funds is
contractors that execute the work that accomplishes the cleanup missic
in contracting mechanisms offer the potential for significant saving
program is developing site-specific contract strategies to improve over
efficiency. Specific elements of these strategies include:

Increased use of contractor incentives for improved performance
results and accelerated completion) and disincentives for poor perfc

Additional privatization of certain EM cleanup activities by encouraj
market principles through a more open, competitive bidding proce

Increased use of performance-based contracting mechanisms (for ¢
competitively awarded fixed-price contracts) to encourage more
cleanup ;

Additional focus on linking work planning to the way contract t
selected, the incentives, and the make or buy process.
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To ensure that sites work to implement the strategies, EM has undertaken a review
of current contracting practices, focusing on integration of related activities and the
periodic sharing of lessons learned to identify the contract vehicles most likely to
facilitate the completion of the work. In addition, EM requested that sites report
both quantitative and qualitative improvements in implementation of perfor-
mance-based management contracts and the increases in dollar value or numbers of
competitively awarded fixed-price contracts, including privatization contracts.

The improvements described above are being implemented at sites at which
accelerated completion of the site scope of work is planned. Sites currently funded
under the Closure Account have adopted new contracting principles that provide
both incentives for accelerating cleanup and meaningful disincentives for falling
behind schedule. Such a dual approach is crucial to the overall goal of making
accelerated completion a reality. Eventually, each of the sites funded under the
Closure Account will reach a stage at which the site managers can quantify required
completion activities fully and award a competitive, performance-based contract,
much like the contract awarded recently at the Miamisl ~ vironmental
Management Project in Ohio.

As organizations perform the same activities repeatedly, they
learn to do them more efficiently. Therefore, the cost (in constant dollars) of
performing such activities declines. Data prepared by the Bureau of Labor
Statistics, which measures productivity in the U.S. economy, indicates that, in the
manufacturing sector of the economy, productivity has increased at an average
annual rate of approximately 2.5 percent for the past 25 years. Therefore, in the
average manufacturing industry, the cost of performing an activity is reduced by
approximately one-half every 25 years. Although the EM program includes
numerous technically complex, one-of-a-kind challenges and may not be able to
match the industrial sector as a whole, there nevertheless are significant
opportunities to improve productivity (that is, to achieve enhanced performance).

The EM program is an active participant in DOE’s Lessons Learned program, a
multifaceted initiative that uses information technologies to link Lessons Learned
programs; rapidly transfer time-critical information about lessons learned to key
points of contact; report upcoming events, such as conferences; and provide access
to pertinent information available from sources outside DOE.

In addition, the EM program is reviewing PBSs to identify cases in which sharing of
lessons learned might provide cost savings. For example, in deactivation and
decommissioning of facilities, some sites are conducting smaller-scale projects
during the period from 1998 to 2006, while other sites are conducting major
deactivation and decommissioning work from 2020 to 2040. If the EM program can
capitalize on lessons learned during the early years, significant savings may be
achievable for later projects.




The Discussion Draft identified cost reduction targets to elim
between baselines and assumed funding levels entirely th
performance. Initially, the targets in the Discussion Draft were e«
the experiences of DOE, organizations in the private sector, and ¢
agencies. These targets were based on assumptions that the EM

Reduce support costs to 30 percent of site costs by FY 2000;

Achieve annual productivity improvements of 3.5 percent for
pure) projects; and

Achieve annual productivity improvements of 6 percent for ¢
operational projects).

Many reviewers of the Discussion Draft, however, questioned th
estimates based on these assumptions because they were derived
board” application of the assumptions rather than by modifyin
scope, schedule, and costs in the site baselines. The Environmer
program has taken this reviewer criticism to heart; as a resu
estimates of the cleanup program are derived entirely from the
Paths to Closure.

However, EM is still pursuing the strategy of accelerating clean
costs. Using the above assumptions in the Discussion Draft as a s
conducted a series of “workouts” with several sites. The objectiv:
sessions were to identify opportunities to reduce costs signi
efficiency, define better ways of managing resources and environt
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and Environmental Laboratory, Rocky Flats Environmental ’
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on performance enhancement targets and actions necessary to achi

By using the workout process, Field Office Managers and contract
enhanced performance goals for FY 1998 and FY 1999. FY 1998 a
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the goal of maximizing savings in the short term for reinvestmen
years. The workout sessions achieved the results illustrated in E>

Sites have stated that since the targets were identified, total baseline cos’

reduced by over $5.6 billion based on identified opportunities to redt
become more efficient. Unfortunately, during this same time, somu
incurred some work scope growth, which offsets the substantial gai
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Budget Execution. Site project managers and contractors will execute their
work scope in accordance with the approved work plans.

Program Evaluation. Program results will subsequently be evaluated against
the pre-established site and project performance measures goals and will be
reported as part of the Assistant Secretary’s Quarterly Management
Reviews.

Each year, EM formulates a budget to satisfy Department of Energy (DOE), Office of
Management and Budget, and congressional mandates. While Paths to Closure is not
a budget document, it is intended to inform budget formulation by establishing a
strategic plan. Consistent with the 2006 vision, the budget is formulated by
assigning projects to the following three program accounts:

Closure includes all projects at sites closed by 2006 without a continuing
DOE mission.

Project Completion inclu s sites completed by 2006 with an ongoing DOE
mission, and projects completed by 2006 at sites with cleanup work
continuing after 2006.

Post-2006 Completion includes projects that are expected to require work
beyond FY 2006.

The new structure identifies three additional accounts: Technology Development,
Program Direction (i.e., federal salaries), and Privatization projects. These six
accounts are designed to allow Field managers more flexibility in using their
funding more effectively to meet programmatic goals.

In keeping with the IPABS commitment to integrating planning, budgeting, and
management functions, each project is assigned to one of these new budget
accounts. As such, the budget process will be directly related to the cost estimates
and performance metrics maintained in the Project Baseline Summaries. This will
enable EM to develop more effective budgeting strategies that respond to progress
in the Field and allocate appropriate funding to meet goals as expressed in critical
closure path models and programmatic risk assessments.

IPABS not only integrates and streamlines EM’s planning and budgeting process,
but also improves the execution and management of EM activities. Three new
management initiatives comprise the IPABS management reform efforts: 1)
clarifying the Field and Headquarters management responsibilities, 2) elevating
personal accountability through management commitments between Headquar-
ters and Field Managers, and 3) instilling new incentives for enhanced performance
and project acceleration through contract reform.

o



The 2006 vision and IPABS shifts the focus on management and execution of projects
to the Field where the work toward closure is accomplished. The overall strategy for
managing the Closure projects is for the Field to manage the planning,
programming, and execution of its projects. Headquarters will work with the sites
in preparing cleanup plans and, in partnership with the site, will assist in achieving
cleanup objectives.

EM Headquarters has many roles for providing assistance to the Field. In its role of
site advocacy, Headquarters personnel are responsible for working within the
Department, the Office of Management and Budget, and the Congress to obtain
appropriate budget levels. Headquarters develops and implements cross-complex
solutions for material consolidation and waste treatment, storage, and disposal.
Headquarters also establishes necessary policies for the effective execution of
cleanups. EM Headquarters staff serve as facilitators across Department
Headquarters Offices and other agencies to assist the sites with meeting their
performance cor  itments. Fin 7, Headquarters coordinates with stakeholders
at a national level.

The Operations/Field Offices are responsible for awarding contracts, overseeing
contractors, and the assurance of the health and safety of workers. Other
responsibilities include developing project structure and definition; establishing
project baselines; conducting performance assessments; and working with elected
officials, Federal/State/local regulators, Tribal Nations, other governmental
agencies, stakeholders, and the public to implement the EM cleanup program at
their sites.

To establish more personal accountability for cleanup progress, the Assistant
Secretary for EM and each Site Manager sign agreements for the execution year that
commit each site to accomplishing a certain scope of work. These commitments are
discrete examples of the focus on field-level responsibility and accountability for
cleanup accomplishments. EM tailors these commitments to individual
Operations/Field Offices and will provide a balanced approach to determining
critical program expectations and for assessing EM’s progress towards meeting key
programmatic and high visibility project goals and objectives.

The Paths to Closure management system includes a range of improvements in the
writing and execution of contracts. These improvements will ensure that EM
contracting practices are consistent with the cost-effective achievement of Paths to
Closure goals. IPABS envisions four specific contracting improvements:




Increased use of contractor incentives for improved performance (e.g.,
quality results, accelerated completion) and disincentives for poor
performance;

Additional privatization of certain EM cleanup activities by encouraging free
market principles through a more open, competitive bidding process;

Increased use of performance-based contracting mechanisms (for example,
competitively awarded fixed price contracts) to encourage more efficient
cleanup; and

Additional focus on linking work planning and the way contract types are
selected, the incentives, and the make or buy process.

To ensure that all EM sites work towards implementing these strategies, EM has
undertaken a review of current contracting practices, focusing on integration of
related activities and the periodic sharing of lessons learned to determine the most
favorable contract vehicles for accomplishing EM work. In addition, EM requested
sites to report on the quantitative and qualitative improvements in their
implementation of performance-based management contracts and the increases in
dollar value or numbers of competitively awarded fixed price contracts, including
privatization contracts.

These improvements are underway at sites planning on accelerated site work scope
completion. Sites currently funded out of the Closure Account have adopted new
contracting principles that provide incentives for accelerating cleanup and
disincentives for falling behind schedule. This dual approach is crucial to the overall
goal of making accelerated completion a reality. Eventually, each of the Closure
Account sites will reach a stage when the site managers can fully quantify required
closure activities and award a competitive, performance-based contract, much like
the recent contract at the Miamisburg Environmental Management Project in Ohio.

Each of the components of IPABS described above enables EM to conduct a
thorough evaluation of annual cleanup progress at the end of each fiscal year.
Performance metric data can be summarized and compared against management
commitments and enhanced performance goals. EM can use programmatic risk and
critical closure path data to focus their performance reviews on PBSs critical to the
completion of the EM program.












In developing and implementing the draft cleanup strategy, the Environmental
Management program (EM) places high priority on soliciting the views of all
interested parties and incorporating revisions in response to those views into the
strategy as its development proceeds. Responding to the variety of concerns
expressed by various stakeholder groups, regulators, and Tribal Nations continues
to be a challenge. The EM program encompasses extremely diverse geographic
locations and environmental conditions, as well as physical plants, and work scopes
that differ vastly. Just as diverse are the many groups of the “public” who the
program serves. Tribal Nations, state and local governments, regulatory agencies,
citizen groups, the business community, academic institutions, and individuals all
have a stake in the EM program. In soliciting their views, the EM program hopes to
develop a strategy that fairly balances diverse and sometimes conflicting
perspectives.

The June 1997 National and Site versions of Accelerating Cleanup: Focus on 2006
Discussion Draft addressed as many concerns of stakeholder and Tribal Nations as
possible and identified issues yet to be resolved. The Discussion Drafts became the
basis for continuing dialogue with stakeholders, regulators, and Tribal Nations
about EM’s draft cleanup strategy. When the EM program distributed the National
and Site Discussion Drafts to interested parties, EM solicited comments on all
elements of the draft strategy, including specific goals and strategies for
accelerating cleanup and ideas on how those strategies should be implemented.

As with the Discussion Draft, Paths to Closure consists of both national and site-
specific versions based upon supporting budgetary and program data and
continued publicinvolvement. To ensure that their views were fully and accurately
represented, stakeholders, regulators, and Tribal Nations were afforded
opportunities for substantial involvement in the development of Paths to Closure,
from release of the Discussion Draft in June 1997 until release of this report. In
developing the draft cleanup strategy, EM is employing a two-phase, iterative
public participation process, and stakeholders and Tribal Nations will be involved
throughout the process.
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and Tribal Nations, EM developed a specific project with a corresponding Project
Baseline Summary (PBS) (under the National Program) for the Radioactive Source
Recovery Program to provide it the visibility that had been lacking under earlier
approaches.

Many organizations expressed concerns over the lack of consistency within and
among various EM planning documents, including the Discussion Draft. The EM
program recognizes the need for consistent, high quality data to facilitate program
management and improve the planning process. The Integrated Planni
Accountability, and Budgeting System (IPABS) will facilitate better data
management and will improve the consistency and quality of program data. To
date, the successive submission of PBSs has resulted in better data. In part, this
improvement can be attributed to better correlation of data in PBSs to site planning
data including site baselines.

In the areas of waste and nuclear materials, the data collection systems have been
modified, and disposition maps have been developed to depict site cleanup
activities. These improvements assisted integration of site strategies for expected
inter-site transfers of wastes and materials as well as receipts from other generator
programs over the life-cycle of the EM program. While great strides have been
made in developing disposition maps and improving data for inter-site transfers,
more refinement is needed to achieve high quality maps and data for the Paths to
Closure to be released in early summer. Currently, disposition maps show a 76
percent “qualitative” connection, meaning that shipper and receivers show the
same inter-site transfers. However, there is only a 33 percent “quantitative”
connection, meaning that fewer shippers and receivers both show the same volume.
These statistics exclude disposition maps for EM’s nuclear materials which are in an
early stage of development. EM is working to bring the underlying data, which
provide very detailed annual quantities, into alignment with the disposition maps.
The goal is to achieve as close to 100 percent connection as possible on the maps and
underlying data for Paths to Closure to be released early this summer.

EM is also taking steps to fully allocate waste and material disposition data to
projects. Currently, data are collected at the site level with linkages to the projects.
Data collection systems will be modified to allocate quantity information directly at
the project level. The goal is to have quantity data collected in PBSs to support the
FY 2000 budget formulation and Paths to Closure to be released early this summ

At many sites, cleanup consists of stabilizing and containing radioactive and
hazardous waste and contamination on site, followed by some form of restrictions
on the use of the site to prevent exposure to residual contamination. This practice
was adopted because it is often technically or economically infeasible to return
sites to unrestricted use. The Department of Energy (DOE) is currently
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analyzing sites” projected end states and identifying necessary post-cleanup
activities to better define the stewardship activities that would be required.

As described earlier in this report, the end state of a site is defined as that point at
which all environmental restoration, waste management, or activities related to the
stabilization of nuclear materials and facilities at that site have been completed.
Ultimately, end states will be determined by regulators, based on discussions with
DOE, Tribal Nations, elected officials, and stakeholders, through the assignment of
cleanup levels and categories of assumed land use (i.e., agricultural, residential,
industrial, recreational, open space, or restricted access).

Each site’s Paths to Closure defines the end state assumed for the site with respect to
EM activities. The assumption is consistent with existing agreements and applicable
regulations. Work scope, cost estimates, and schedules for the site have been
developed in light of the assumed end state. Current assumptions about end state do
not rule out future decisions to clean up a site to a different end state than that
envisioned under the original assumptions. In fact, each site’s draft cleanup strategy
explicitly states that the end state used for planning purposes in Paths to Closure may
not represent the ultimate end state for the site. Improved end states may be possible
at some time in the future with the development of new technologies, more
economical cleanup approaches, or the availability of additional resources.

The EM program recognizes that for most sites, DOE’s responsibility will not end
once the agreed-upon end state has been achieved. Stating that sites are “complete”
does not imply that the responsibilities of the EM program have ended. The EM
program has a responsibility to the health and safety of the public. Therefore, the EM
program will not be able to “walk away” from sites merely because they are
considered complete. Rather, EM will be required to maintain surveillance and
monitoring at most sites to ensure that human health and the environment are
protected. For the draft cleanup strategy, those responsible for cleanup at sites
provided assumptions, planned end states, and individual estimates for the cost of
long-term care. Using those data, the EM program will be able to plan better in the
future.

The need for long-term stewardship is recognized not only within the EM program,
but also increasingly among parties outside the program. The Environmental
Management Advisory Board (EMAB) emphasized the importance of understand-
ing not only which cleanup projects will be accelerated in the next eight years, but
also what the end states of sites will be after cleanup has been completed. Inan April
1997 letter to Assistant Secretary for Environmental Management Al Alm, the
EMAB Ten-Year Plan and Strategic Integration committees stressed that the EM
program must better incorporate long-range planning into its decisions. The
committees wrote that they “. . . encourage EM to improve the consideration and
discussion of long-term stewardship.”* In addition, the EMAB recently established
a Subcommittee on Long-Term Stewardship to focus on issues associated with end
states of sites and long-term stewardship responsibilities related to those end states.

! Environmental Management Advisory Board Ten-Year Plan and Strategic Integration Committees’ letter to
Assistant Secretary Alvin Alm, April 30, 1997.
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aspects of sites’ critical closure paths. Thus, Paths to Closure will identify where
critical activities such as groundwater remediation have remaining uncertainties
that may lead to budget and/or schedule uncertainty. Long-term funding
requirements are more clearly identified based on the current assumptions and the
“programmatic risk” associated with those assumptions. Annual updates to Paths
to Closure will identify changes to the assumptions resulting from ongoing efforts
and any required revisions in the funding requirements.

Public participation is a key component of the draft cleanup strategy. During the
comment period on the National Discussion Draft, the EM program received
numerous comments on public participation. The majority of comments focused on
four issues of concern: (1) stakeholder input should be focused on the national level,
as well as on specific sites; (2) the timing and duration of comment periods do not
encourage effective participation by stakeholders; (3) the planning process should
be more open and the approach to providing information to stakeholders,
regulators, and Tribal Nations should be more honest; and (4) classifications of
stakeholders used in the National Discussion Draft should be more specific.

The EM program agrees that intersite dialogue that focuses on national issues is an
essential component of the process of ascertaining the views of the public and
incorporating appropriate response to those views into ongoing activities.
Accordingly, the EM program anticipates that multisite and regional workshops—
such as the recent joint session of the Hanford Advisory Board (HAB) and the Idaho
National Engineering and Environmental Laboratory Citizens Advisory Board
(CAB), the National Dialogue Pilot Field Workshops, plus the League of Women
Voters Regional Workshops—will assume an increasingly important role as forums
for public involvement. EM plans to continue regular contacts with key stakeholder
groups, such as the State and Tribal Governments Working Group, the National
Governors’ Association, and site-specific advisory boards.

The EM program recognizes that, to achieve an effective, ongoing dialogue with
stakeholders, regulators, and Tribal Nations that supports sustainable and
implementable decisions, the legally-mandated requirements for public involve-
ment must be augmented by other opportunities for the public to express its views.
To accomplish that goal, the Office of Environmental Management is committed to
a robust program of public involvement that is characterized by:

Meeting or exceeding all legal requirements for public input;

Providing support and encouragement for other avenues of public dialogue
on the EM program through Site-Specific Advisory Boards, community-
based committees that focus on specific areas, and other forums that may be
requested by the public;










e directed to the appropriate site. If there is uncertainty about where
:s should be sent, such comments should be submitted to EM Headquarters.

on to incorporating stakeholder, regulator, and Tribal Nation comments,

‘onmental Management program will take three steps to improve Paths to

dirst, EM will improve the quality of data in and degree of consistency
awwny oite material and waste disposition maps. Second, EM will refine Paths to
Closure to reflect FY 1998 appropriations and the President’s FY 1999 budget.
Finally, EM plans to perform sensitivity analyses to investigate the potential effects
of various enhanced performance scenarios on life-cycle cost estimates and
completion schedules in site baselines.






















































































































































The following tables list 134 geographic sites (including the Waste Is ition Pilot
Plant) that EM has historically included in its scope. Following are fo tables:

1. Completed prior to 1997 (Table C.1)
23 FUSRAP! sites

16 UMTRA? sites (long-term surveillance and monitoring and
groundwater monitoring included in Paths to losure)

11 Other sites (long-term surveillance and monitoring as
required included in Paths to Closure)

2. Completed in 1997 (Table C.2)

2 FUSRAP sites
4 UMTRA sites (included in Paths to Closure)
4 Otbher sites (included in Paths to Closure)

3. Transferred to the United States Army Corps of Engineers (Table C.3)
21 FUSRAP Sites

4. Sites remaining (all covered in Paths to Closure) (Table C.4)
0 FUSRAP sites

4 UMTRA sites (including Belfield and Bowman, which are
scheduled for delisting in 1998)

49 other sites

Paths to Closure addresses all completed EM sites for which EM is res isible for
long-term survi " ince and monitoring from Table C.1.

Paths to Closure also addresses all sites that still required cleanup asof tt  beginning
of FY 1997 (except for the two FUSRAP sites completed in FY 1997).

'Formerly Utilized Sites Remedial Action Program
*Uranium Mill Tailings Remedial Action
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The purpose of the programmatic risk conceptis to provideeachsitea  >portunity

idet "+ areas of uncertainty (i.e., risk to cost, scl lule, . hnical
performance) associated within the strategy to accelerate site closi  dates. As
Operations/Field Offices take on the challenge of accelerating site  wure, areas
with high programmatic risk will become the focus of DOE managen it attention
to insure appropriate visibility and resources are provided. The majc_ objective is
to eliminate, as early as possible, those project uncertainties that 1 result in
unexpected growth to cost and schedule. Programmatic risk is assc  ted with a
project’s cost, schedule, and performance; it should not be confused v risk to the
worker, public, and environment.

Each site strategy describes the “critical closure path” for the m  : activities
required for site closure. The critical closure path is a streamlined sct  ule of high
level activities, events, and/or decisions that must occur “on schedu  to achieve
the site closure date. The critical closure path is composed of tv sources of
schedule information: Critical Path and Critical Events.

A. Critical Path information is obtained from the site’s analysis of al tivities
scheduled to complete the EM mission and achieve closure. It is defi 1 as the
longest path (in terms of duration) through the schedule of project act  ies that
achieve site closure. The duration of activities on the critical path driv  the site
closure date. Delay in a critical path activity will delay the closure . he site;
similarly, acceleration of the site closure date can occur only if acceleral occurs
with critical path activities. Many other non-critical path activities ar  cluded
in the site’s strategy; however, sufficient float (i.e., slack time) exists h these
activities to allow some flexibility in their accomplishment without af  ing the
site closure date.

B. Critical Events are those selected milestones, events, decisions, and/o  tivities
that are not on the critical path but are of sufficient programmaticrisk ~ varrant
upper level DOE management and stakeholder attention. Milestones _ :cted to
be critical events should be extracted from those included in the sitt  Project
Baseline Summaries.

Programmatic risk categories are described in Table D-1.





















u

ting Cleas

/A\CCQ\QF

Conceptual Summary Disposition Maps compile information for the sites that
report through the Operations or Field Offices. The maps do not reflect
Headquarters-directed or national-level strategies for each site, Operations Office,
or Field Office. Within each map, activities are organized into “streams,” which are
defined as groups of materials, media, or wastes having similar origins,
management requirements, or barriers to disposition. The following seven waste,
material, and media categories are depicted in the maps:

High-level waste

Transuranic waste

Mixed low-level waste

Low-level waste

Environmental restoration activities
Spent nuclear fuel

Nuclear materials

As has always been the case for this planning effort (reflected in December 1996 and
October 1997 guidance to sites for environmental management strategy
development), implementation of each element of the EM closure strategy is
contingent upon the completion of whatever evaluation is required under the
National Environmental Policy Act (NEPA), the Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA), or other statute.

Decisions that remain to be made include those resulting from two DOE
Environmental Impact Statements (EISs). Decisions on disposition of certain
nuclear materials will be made pursuant to the Department’s Management of Certain
Plutonium Bearing Residues and Scrub Alloys at the Rocky Flats Environmental
Technology Site Environmental Impact Statement. Until these decisions are made, the
Conceptual Summary Disposition Maps reflect the “to be decided” (or “TBD”)
status of those materials.

Decisions on five waste types have been or will be made pursuant to the
Department’s May 1997 Final Waste Management Programmatic Environmental Impact
Statement (WM PEIS). This nationwide NEPA analysis examined the potential
environmental impacts of managing more than 2 million cubic meters of radioactive
wastes from past, present, and future DOE activities. The Final WM PEIS identified
preferred alternatives for transuranic waste treatment and storage, high-level waste
storage, and hazardous waste treatment. The Department has identified preferred
management strategies for mixed low-level waste treatment and disposal and low-
level waste treatment and disposal. Preferred sites for these management activities
have not yet been identified. The Department has committed to publicly identify its









The Sandia National Laboratories were established in the 1940s as rineering
arm of the nuclear weapon development program. Sandia Nation: ratories -
New Mexico is a multi-program national laboratory with rch and
development programs in a broad range of scientific and technical 1 ncluding
fundamental energy research, energy conservation and renewable , nuclear
reactor safety and reliability, nuclear waste management, 1agnetic-
confinement fusion. Sandia National Laboratories - California wa lished in
1956 to conduct research and development in the interest of nation: ity, with
principal emphasis on nuclear weapons development and enginee xcluding
nuclear materials. It was provided to establish a close working re hip with

Lawrence Livermore National Laboratory.

The Kansas City Plant was constructed in 1942 to build aircraft ________s for the
Navy. After World War II, it was used for storage, and in 1949 it was s~'~cted for its
a ssion, the manufacturing of 1 nuclear ¢ ponents > nucl
weapons. Electrical, electromechanical, mechanical, and plastic cor onents are
manufactured or procured by this facility.

Maxey Flats was opened under a lease arrangement between the Comr  nwealth of
Kentucky and the Nuclear Engineering Company (now U.S. Ecol 'y, Inc.) of
Louisville, Kentucky, in January 1963. The site contains long-lived r ionuclides
brought to the site from research laboratories, electric utilities, gov 1ment and
private health care facilities, manufacturing companies, and nuclear werplants
throughout the United States. DOE has no management responsibiuries for the
cleanup of this site, but pays a share of the costs.

The Pantex Plant was built by the United States Army in 1942 asa nventional
bomb plant. The mission of the Pantex Plant involves fabricating high¢ >slosives for
nuclear weapons, assembling nuclear weapons, maintaining anc¢ evaluating
nuclear weapons in the stockpile, and dismantling nuclear weapon s they are
retired from the stockpile. At present, the principal operationisthedi ssembly of
nuclear weapons.

The Pinellas Plant has been part of the Department of Energy’s (L E) nuclear
weapons complex since 1957. The plant’s former mission was omponent
fabrication. In September 1994, the plant stopped producing wea ins-related
components and began the transition from a defense mission to an en ronmental
management mission. In 1997 this facility was closed and transferreu to Pinellas
County.

Grand Junction Office was established in 1943 under the Manhati - 1 Engineer
District. Between 1943 and 1946, the U.S. Vanadium Corporation con ructed and
operated a uranium refinery for the federal government at the site. .* a result of
past uranium-related activities, surface and near-surface soils, builc .gs (wood,
concrete/brick and metal), and related equipment were contan ated with
uranium mill tailings and ore. In addition to the cleanup of this conta; nation, the
Grand Junction Office also serves as a central office for managit long-term
surveillance and monitoring at some DOE sites.




Monticello Millsite was transferred to the Department of Energy’s Environmental
Management Program in 1987 for the remediation of contamination caused by past
vanadium and uranium milling at the site. The Grand Junction Office is responsible
for managing the cleanup activities at Monticello.

The Uranium Mill Tailings Remedial Action (UMTRA) Surface Projects and
UMTRA Groundwater Projects manage the implementation of the Uranium Mill
Tailing Radiation Control Act (UMTRCA). The United States Congress passed the
UMTRCA in 1978 in response to public concern regarding potential health hazards
of long-term exposure to radiation from uranium mill tailings. The Act authorized
the Department to stabilize, dispose of, and control uranium mill tailings and other
contaminated material at 24 uranium mill processing sites and approximately 5,200
associated vicinity properties. The 24 UMTRA sites include: Ambrosia Lake (New
Mexico), Belfield (North Dakota), Bowman (North Dakota), Canonsburg
(California), Durango (Colorado), Falls City (Texas), Grand Junction (Colorado),
Green River (Utah), Gunnison (Colorado), Lakeview (Oregon), Lowman (Idaho),
Maybell (Colorado), Mexican Hat (Utah), Monument Valley (Arizona), Naturita
Site (Colorado), New ..fle (Colorado), Old Rifle (Colorado), Riverton (Wyoming),
Salt Lake City (Utah), Shiprock (New Mexico), Slick Rock - Old North Continent
(Colorado), Slick Rock - Union Carbide (Colorado), Spook (Wyoming), and Tuba
City (Arizona).

The Albuquerque Operations Office planned end states for each site at completion
are compliance-based and can be achieved with currently available technology.
Therefore, they are not likely to be modified as new technologies become available.
While economics are likely to affect schedules, the Albuquerque Operations Office
does not expect economic feasibility issues to affect impact planned end states
significantly. Unanticipated new regulatory requirements have the greatest
potential to change the planned end states at Albuquerque Operations Office sites.

The landlord programs at non-Office of Environmental Management (EM) sites will
have responsibility for determining future use and final end state at the completion
of EM activities. Facilities being decontaminated or decommissioned under EM
programs will revert to landlord control upon completion. Plans call for EM control
of active waste management facilities to be transferred to the generator or landlord
program by 1999. So, while EM activities will terminate, these facilities will continue
to operate with the final end state to be determined by the landlord program. Also,
at these sites, DOE will maintain stewardship and overall land use will likely
continue as is for the foreseeable future. Exhibit E-1 provides a summary of the
anticipated end states for sites managed by the Albuquerque Operations Office.





































The critical closure path schedule presented as Exhibit E-6 sets forth the timetable
for completing closure activities at Albuquerque Operations Office. In the exhibit
the bars represent critical activities. The Albuquerque Operations Office’s critical
closure path reflects those cleanup activities, excluding long-term surveillance and
monitoring, which are key to achieving completion of the sites cleanup mission and
end states.

Completion of the EM mission at Albuquerque Operations Office as scheduled will
depend on the timely accomplishment of critical activities and milestones. Sites
have assigned programmatic risk scores to each of the critical activities / milestones.
Appendix D provides a complete definition of programmatic risk. Exhibit E-7
presents a summary of activities and milestones on the critical closure path that
have high programmatic risk (programmatic risk scores of 4 or 5 in any category).
The Albuquerque Operations Office version of Paths to Closure provides more
details on the management approach for these high programmatic risk issues.
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institutional controls associated with the land withdrawal. Monuments and
markers will be built at the site to warn people of the presence of radioactive waste.
Active institutional controls over the site will be maintained for 100 years. Low risk
has been assigned to this project based upon performance assessments included in
the permitting of the facility, which requires no migration of hazardous or
radioactive material for 10,000 years. Following completion of the project, there will
be no access to the underground. The surface area will be unrestricted for
recreational and agricultural uses with the exception of 124 acres which constitute
the exclusive-use passive institutional control area.

Carlsbad Area Office has divided its environmental management work into five
discrete projects. A Project Baseline Summary exists for each project and contains
detailed programmatic information, including cost, schedule, scope, end state, and
interim milestones. A summary of the cost and schedule for these projects is
illustr. ~ lir ™ :hibit E-8. For additional information on these projects, refer to the
Project Baseline Summaries.

The estimated EM life-cycle cost of Carlsbad Area Office’s TRU waste management
and disposal activities is $7.7 billion (constant 1998 dollars) through FY 2070". The
overall completion date for disposal operations at the WIPP is 2033, with
dismantling and decommissioning taking another five years and active institutional
controls continuing for 100 years thereafter.

\The Carlsbad baseline includes an additional $U.6 billion tor active institutional controls after 2070. The Paths to
Closure only captures scope and cost through 2070.
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The critical closure path schedule presented as Exhibit E-15 sets forth the timetable
for completing the closure activities at the Chicago Operations Office. In the exhibit,
the bars represent critical activities, and the diamond represents a critical event/
milestone. The critical closure path identifies the major cleanup activities that have
little scheduling flexibility and must occur without delays if the EM cleanup mission
is to be completed by 2006.

Completion of the EM mission at Chicago Operations Office as scheduled will
depend on the timely accomplishment of critical activities and events. Sites have
assigned programmatic risk scores to each of the critical activities/milestones.
Appendix D provides a complete definition of programmatic risk. Exhibit E-16
presents a summary of activities/milestones on the critical closure path that have
high programmatic risk (programmatic risk scores of 4 or 5 in any category).
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1. The Waste Management Program will treat, store, and dispose of low-level
waste, mixed low-level waste, transuranic waste, and high-level waste in
compliance with agreements and the Site Treatment Plan.

2. The Environmental Restoration Program will remediate all Federal Facility
Agreement/Consent Order (FFA/CO) identified contaminated land/
facilities as determined under CERCLA. Contaminated facilities used for
previous INEEL nuclear reactor testing, spent nuclear fuel reprocessing, and
waste treatment, storage, and disposal will undergo decontamination and
decommissioning (D&D).

3. The Nuclear Materials and Facilities Stabilization Program will receive and
store spent nuclear fuel until final disposition. This includes moving all
DOE-owned spent nuclear fuel from wet to dry storage by 2006.

4. The Infrastructure and Deactivation Programs ensure adequate infrastruc-
ture support for the above-mentioned programs.

The sections below describe the major waste, material, and contaminated media
volumes to be addressed by the Idaho Operations Office Environmental
Management program. The volumes reported are approximate, and correspond to
the major waste, material, and media flows, potential treatment processes, and off-
site disposal destinations presented in Exhibit E-19, the Idaho Operations Office
Conceptual Summary Disposition Map.

Approximately 65,000 cubic meters of transuranic waste are currently in
inventory and 3,700 cubic meters are expected to be generated over the life
cycle of operations. After on-site characterization and repackaging and
AMWTP treatment, 50,000 cubic meters are expected to be disposed of at
WIPP.

Approximately 35 cubic meters of high-level waste are expected to be
received from off-site. Currently, there are 10,000 cubic meters in inventory.
Nearly 11,000 cubic meters of high-level waste are expected to be generated
over the life cycle of operations.

After removal of high-level waste, 11 tanks and 42 bins are expected to be
stabilized and closed.

Approximately 22,000 cubic meters of low-level waste are expected to be
received from off site. Currently, there are 9,400 cubic meters of low-level
waste in inventory. Over 100,000 cubic meters of low-level waste are
expected to be generated over the life cycle of operations. After treatment,
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including on-site and commercial stabilization, compaction, and incinera-
tion, the low-level waste is expected to be disposed of at an undetermined
off-site low-level waste disposal facility and at the on-site Radioactive Waste
Management Complex (RWMC) disposal facility.

Approximately 3,200 cubic meters of mixed low-level will be received from
off-site. Currently, there are 850 cubic meters of mixed low-level waste in
inventory. Approximately 7,300 cubic meters of mixed low-level waste are
expected to be generated over the life cycle of operations. After treatment, an
undetermined amount of treatment residues are expected to be disposed of
at an off-site commercial Subtitle C disposal facility.

Approximately 4.7 billion cubic meters of mixed low-level and low-level
contaminated environmental media will be managed through a variety of
remedial response strategies: following stabilization and treatment, 580,000
cubic meters are expected to be capped on-site and 470 cubic meters are
expected to be disposed of off site; 430,000 cubic meters are expected to be
disposed of at an undetermined on-site disposal facility, and 4.7 billion cubic
meters will remain on site under access/institutional controls.

Approximately 290,000 cubic meters of environmental media contaminated
with transuranic elements will be processed. After treatment, 270,000 cubic
meters are expected to be capped in-place and 23,000 cubic meters are
expected to be disposed of at WIPP.

Nuclear materials quantities are classified and cannot be disclosed in this
document.

Approximately 60 metric tons heavy metal of spent nuclear fuel will be
received from off-site sources. Currently, there are 240 cubic meters of spent
nuclear fuel in inventory. After on-site storage, drying, and packaging, an
undetermined quantity of spent nuclear fuel is expected to be shipped off-
site to a repository for disposal.



















Commission to explore peacetime uses of nuclear explosives. The Project Gnome
test was conducted in bedded salt in December 1961. The Gasbuggy Site was the
location of a single subsurface nuclear test in December 1967.

The Rio Blanco and Rulison tests, also part of the Plowshare program, were
designed to increase natural gas production from low-permeability sandstone. The
Project Rulison detonation took place in September 1969 in a sandstone formation.
The Project Rio Blanco consisted of the nearly simultaneous detonation of three
devices in a deep well in May 1973.

The Salmon Site was used for two nuclear detonations, Salmon and Sterling, to
evaluate the seismic response of salt deposits to nuclear explosives. Salmon Site
was also the location for two nonnuclear gas detonations used for seismic
decoupling studies in the Miracle Play Program. The Department conducted the
Salmon test in the Tatum Salt Dome in October 1964. It detonated the Sterling test
in the Salmon cavity in December 1966.

The Project Shoal Site nuclear test was conducted in October 1963. The purpose of
the test was to determine the effect of a nuclear detonation in a granite rock
formation and to compare the seismic activity of natural earthquakes with activity
from an underground nuclear explosion.

The Tonopah Test Range, northwest of the Nevada Test Site, is used by the
Department of Energy’s Albuquerque Operations Office and the Department of
Defense for research and development of ordnance delivery systems, electronic
combat training missions, and other activities. The Nevada Operations Office has
environmental restoration responsibilities for historic DOE/NV testing activities
conducted at the site. For planning and control purposes, the Tonopah Test Range
is considered to be part of the NTS.

The Nevada Test Site is a Defense Programs site. The primary mission of the site is
nuclear stockpile stewardship including the maintenance of readiness to conduct
underground nuclear tests as directed. Decisions regarding future land use on the
Nevada Test Site are awaiting completion of the Resource Management Plan, which
is scheduled for completion in October 1998. Future land uses for the Nevada Test
Site, as well as potential uses of facilities that are to be decontaminated and
decommissioned are being developed at this time in compliance with commitments
contained in the Nevada Test Site Environmental Impact Statement. Decisic
involving resource management, future land use, and private development will be
done in partnership with the interests of the Department of Energy, national
laboratories, the U.S. Air Force, the Bureau of Land Management, Tribal Nations,
State and local agencies, and stakeholders.

Responsibility for land use on the Tonapah Test Range falls within the purview of
the Department of Defense, U.S. Air Force. The Department of Defense is in the
process of developing an Environmental Impact Statement governing Air Force
activities on the Nellis Air Force Range, which includes the Tonapah Test Range.







Nevada Operations Office has divided its environmental management work into
ten discrete projects comprising six environmental restoration projects and four
waste management projects. A Project Baseline Summary exists for each project
and contains detailed programmatic information, including cost, schedule, scope,
end state, and interim milestones. A summary of the Nevada Operations Office cost
and schedule information is illustrated in Exhibit E-24. Although the Nevada Test
Site EM mission is scheduled for completion in 2014, NTS will be open to receive
low-level waste from other sites through 2070. For additional information on these
projects, refer to the Project Baseline Summaries. The overall site restoration
completion dates are as follows:

Site Date
INevada Test Site.....eirricrerirnenreeessereseee e 2014
Amchitka Island .......cccccoevviiiniennicece e 2001
Central Nevada Test Site .......cccoocvevreveeericeeecieeeeeeeenne 2006
GaShUGEY .vvvrveviieinicc e 2005
GNome-Coach .....covccviiiieiniieeereeee e 2004
Ri0 BlanCO ...vcoveuiiiiieiriecie ettt 2005
RULISON ottt 1998
SalMON SIEE ....cvceiriiirctcee e s 1999
SROAL....ceiiiciei e e 2004
Tonopah Test RaNEe ..........ccoccccurieiniccnninicicrneeene 2007

The estimated EM life-cycle cost of Nevada Operations Office site cleanup is $2.2
billion (constant 1998 dolla ) with environmental restoration ending in 2014, and
waste management for lon evel waste disposal activities ending in 2070. Long-
term surveillance and mo_._toring will continue after restoration activities are
complete.




























C inup

ns

ccC

associated with the production, fabrication, and dismantlement of nuclear weapons
components; and the national repository for enriched uranium.

The East Tennessee Technology Park (formerly K-25) was built as part of the
Manhattan Project during World War II to supply enriched uranium for nuclear
weapons production. From 1959 to 1969, the focus shifted to the production of
commercial-grade, low-enriched uranium. Because of the declining demand for
enriched uranium, the enrichment process was placed on standby in 1985 and shut
down permanently in 1987. Currently, an effort is underway to industrialize ETTP
by leasing facilities to private companies.

Construction of the Paducah and Portsmouth Gaseous Diffusion Plants began in
the early 1950s to expand the federal government’s gaseous diffusion program
already in place at Oak Ridge, Tennessee. The facilities were built to increase the
production of enriched uranium for defense and non-defense needs.

The Weldon Spring Site was part of a site used by the U.S. Army as an ordnance
worksinthe 1940s. Inthe 1950«  d 1960s, the AtomicEne 7Cor  * :ionused the
site to process uranium ore in the Weldon Spring Chemical Plant. The plant was
subsequently deactivated and no activities were carried out at the Weldon Spring
Site until remediation began in 1985.

The overall end state of the sites managed by the Oak Ridge Operations Office is
assumed to be composed of some combination of controlled access, restricted
industrial, and open space/recreational. An effort is currently underway to
strengthen the end use assumptions through a process of stakeholder involvement.
The Site-Specific Advisory Board has formed the End Use Working Group to
develop end use assumptions that can be used to guide cleanup activities on the
Oak Ridge Reservation. Actual end use objectives will be identified in the
appropriate watershed or subproject Records of Decision.

At the Paducah and Portsmouth Gaseous Diffusion Plants and the Weldon Spring
Site, discussions with the regulators and stakeholders will continue. The Paducah
Gaseous Diffusion Plant continues to inform its Site-Specific Advisory Board
concerning the prioritization and sequencing of work, and the Portsmouth Gaseous
Diffusion Plant continues meeting with the U.S. Environmental Protection Agency
and the Ohio Environmental Protection Agency.

Exhibit E-30 provides a summary of the anticipated site end states for Oak Ridge
Operations Office.
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Completion of the EM mission at Oak Ridge Operations Office as scheduled will
depend on the timely accomplishment of critical activities and milestones. Sites
have assigned programmatic risk scores to each of the critical activities / milestones.
Appendix D provides a complete definition of programmatic risk. Exhibit E-36
presents a summary of activities/ milestones on the critical closure path that have
high programmatic risk (programmatic risk scores of 4 or 5 in any category). For
cleanup activities, the major uncertainties are in the definition of work scope.
Cleanup actions are assumed and may change after the approval of decision
documents. For certain waste management activities, disposal location is uncertain
which results in a high programmatic risk. The high programmatic risk will
decrease after the disposal agreements are reached. The Oak Ridge Operations
Office version of Paths to Closure provides more details on the management
approach for these high programmatic risk issues.
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The Hot Cell Facility, which General Atomics owns and operates, has been used for
numerous post-irradiation examinations of Department fuels, structural materials,
reactor dosimetry materials, and instrumentation.

General Electric Vallecitos Nuclear Center (GE) is a privately-owned commercial
site where past DOE operations have been performed. Past DOE fuel examination
activities were responsible for contaminating the General Electric Vallecitos
Nuclear Center high-level Hot Cell # and the Emissions Spectrograph (Glovebox).
EM activities at the General Electric Vallecitos Nuclear Center are limited to the
cleanup of these two areas.

The cleanup mission at the Geothermal Test Facility (GTF) was completed in the
first quarter of FY 1997.

Laboratory for Energy-Related Health Research (LEHR) is an inactive research
facility where, for a period of 30 years, DOE and its predecessors funded radiation-
related studies using animals. The research program, concluded in 1988, was
conducted by the University of California at Davis (UCD). In 1990, DOE initiated
site restoration activities with emphasis on facility decontamination and the
removal of high risk radioactive sources. In 1994, the LEHR site, along with the
UCD landfills and burial trenches, were added to the U.S. Environmental Protection
Agency’s National Priority List. Under the terms of an agreement between DOE
and the University, DOE is responsible for the remediation of contaminated areas
including domestic and septic tanks, burial trenches, dry wells, underground waste
treatment facilities, leach fields, and about four acres of outside dog pen facilities.

Lawrence Berkeley National Laboratory (LBNL) occupies 134 acres adjacent to the
Berkeley Campus of the University of California. In the early 1930s, the University
of California leased land to the U.S. Department of Energy (DOE) for construction
of the Lawrence Berkeley National Laboratory where DOE conducted numerous of
research activities. Buildings were constructed for a wide variety of energy-related
research activities, including nuclear and high-energy physics, accelerator research
and development, materials research, geology, molecular biology, and biomedical
research. EM activities at LBNL involve remediation of soil and groundwater
contamination produced by those activities.

Lawrence Livermore National Laboratory (LLNL) is composed of two sites, the
Main Site and Site 300, both located approximately 50 miles east of San Francisco.
DOE and the University of California jointly operate both sites. The Livermore
Main Site was converted from agricultural use by the U.S. Navy in 1942 as a flight
training base and for aircraft assembly, repair, and overhaul. In 1952 the site was
transferred to the Atomic Energy Commission (AEC). Under AEC, the site became
a weapons design and basic physics laboratory and continues with this mission
under DOE today. Initial releases of hazardous materials occurred at the Livermore
Site in the 1940s when the site was a Naval Air Station. There is also evidence that
localized spills, leaking tanks, and impoundments and landfills contributed volatile
organic compounds (VOCs), fuel hydrocarbons (FHCs), metals, and tritium to
groundwater and unsaturated sediments after the Navy era.



The LLNL Main Site was added to the EPA’s National Priority List (NPL) in 1987.
The purpose of this project is to characterize existing contamination and to
effectively remediate soil and groundwater.

Site 300 was placed on the NPL in 1990 principally because of high concentrations of
trichloroethylene (TCE) in groundwater and two off-site TCE groundwater plumes.
A Comprehensive Environmental Response, Compensation, and Liability Act
(CERCLA) Federal Facility Agreement was negotiated between DOE/LLNL, EPA,
the State Department of Toxic Substances Control, and the California Central Valley
Regional Water Quality Control Board in 1992 for Site 300 and 1998 for the Main Site.

Separations Process Research Unit (SPRU), located at the Knolls Site of the Knolls
Atomics Power Laboratory (KALP) near Schenectady, New York, is an inactive
complex requiring decontamination and decommissioning. The SPRU was a pilot
plant used for developing the redox and purex processes for extracting both
uranium and plutonium from irradiated fuel. Asa result of this work conducted by
the Materials Production Division of the Atomic Energy Commission (AEC) in the
early 1950s, associated buildings and the surrounding ground became
contaminated. The complex, in standby status since 1953, has been accepted into the
Department of Energy’s EM program for decontamination and decommissioning of
contaminated facilities and remediation of contaminated soils. Until such
decommissioning activities begin, a surveillance and monitoring program is in place
to ensure that the facility remains in a stable condition and that it does not present an
unacceptable risk to the public, the environment, or the on-site work force.

Stanford Linear Accelerator Center (SLAC) is a high energy research facility,
established in 1962, which is owned and operated by Stanford University under
contract to DOE. The Center’s four major experimental facilities are the Linear
Accelerator, the Positron Electron Project Storage Ring, the Stanford Positron
Electron Asymmetric Ring, and the Stanford Linear Accelerator Center Linear
Collider. The primary objective of SLAC’s EM program is to clean up contaminated
soils and groundwater and to return the land to the site landlord, the Office of
Energy Research, by the end of FY 2000 for beneficial use.

Exhibit E-37 provides a summary of the anticipated end states for the Oakland
Operations Office sites.
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The uranium metal production operation at Fernald Environmental Management
Project was constructed in the early 1950s to convert uranium ore into uranium
metal, and to fabricate the uranium metal into target elements for reactors that
produced weapons-grade plutonium and tritium. Production operations
continued for more than 36 years, until the Department of Energy suspended them
on July 10, 1989.

In 1947, the Dayton Project of the Manhattan Engineering District became the
Mound site. Cleanup activities at the Mound site are carried out under the
Miamisburg Environmental Management Project. Mound’'s early mission
included nuclear materials research.  Later missions included process
development, production engineering, manufacturing and surveillance of
detonators, explosive timers, transducers, firing sets, explosive pellets,
components, and specific test equipment. Additional manufacturing activities at
Mound included recovering and purifying tritium.

From 1966 to 1972, Nuclear Fuel Services, Inc., operated a commercial nuclear fuel
reprocessing plant at the Western New York Nuclear Services Center under
contract to the State of New York. The plant, now referred to as the West Valley
Demonstration Project, reprocessed uranium and plutonium from spent nuclear
fuel, generating approximately 2.3 million liters (600,000 gallons) of liquid high-
level waste that was stored in underground tanks. In 1972, nuclear fuel
reprocessing operations were discontinued.

Each of the sites under the Ohio Field Office has a plan in place for end state and
long-term stewardship. Exhibit E-44 provides a summary of the anticipated site
end states for the Ohio Field Office.
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Ohio Field Office has divided its environmental management work into 31 discrete
projects. A Project Baseline Summary exists for each project and contains detailed
programmatic information, including cost, schedule, scope, end state, and interim
milestones. A summary of the Ohio cost and schedule information is illustrated in
Exhibit E-45. For additional information on these projects, refer to the Project
Baseline Summaries.

The estimated EM life-cycle cost of Ohio Field Office’s site cleanups is $4.8 billion
(constant 1998 dollars) with the last project ending in 2008. Groundwater
remediation and some surveillance and monitoring will continue beyond the site
completion date at some sites.

The overall site completion dates are as follows:

Site Date
Columbus Environmental Management Project - West Jefferson Site ...... 2005
Columbus Environmental Management Project - King Avenue Site......... 1998
Fernald Environmental Management Project ...........coocoeviiciinicnsinicnns 2008
Miamisburg Environmental Management Project ...........cooeeuevinicninincnnas 2005
Ashtabula Environmental Management Project..........cccocoeevvnciinicinennnn. 2003

West Valley Demonstration Project ..o 2005
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Facilities Shutdown, Decontamination and Decommissioning, and associated
Program Support and Oversight activities. The most significant challenge Fernald
faces in accomplishing the Ohio 2005 Vision is accelerating the Silos Project. Once
the Fernald Environmental Management Project is completed, the only remaining
activities include closure of the On-Site Disposal Facility, finalization of waste
management activities and closure of facilities, and in-process groundwater
monitoring.

At the Ashtabula Environmental Management Project, the remediation work scope
of the RMI Extrusion facility will involve the deactivation of 25 on-site buildings
and decontamination and/or demolition of 21; remediation of legacy waste and
associated equipment; excavation and treatment/processing of radiologically
contaminated soils; and ex-situ vapor stripping of groundwater.

At the West Valley Demonstration Project, the baseline consists of four projects. The
first project encompasses the work scope involved in the solidification of high- level
waste into borosilicate glass using vitrification. Following this, the project plans to
process the tank residual high activity waste. The second project encompasses
activities required for removal of high-level waste canisters and transuranic waste
from project facilities, disposal of low-level waste and mixed low-level waste in
accordance with the Act and Stipulation of Compromise as directed by the final
Environmental Impact Statement Record of Decision, and disposition of the
remaining project responsibilities. The third project encompasses the work scope
involved with the removal of the existing spent nuclear fuel inventory from the site.
The fourth project encompasses the general mission and support cost estimates
relating to project management, human resources, program planning, Chief
Financial Officer, procurement, financial control, information services, training,
records management, legal and program reporting functions. These four projects
make up the work scope for the West Valley Demonstration Project.

At the Miamisburg Environmental Management Project, the work scope
encompasses facility stabilization, disposition of excess nuclear material and
ancillary equipment, environmental restoration, decommissioning, and waste
management. The disposition of nuclear materials, including tritium, is targeted
for completion in FY 1998.

The sections below describe the major waste, material, and contaminated media
volumes to be addressed by the Ohio Field Office. The volumes reported are
approximate, and correspond to the major waste, material, and media flows,
potential treatment processes, and off-site disposal destinations presented in
Exhibit E-47, the Ohio Field Office Conceptual Summary Disposition Map.
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