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NUCLEAR WASTE

DOE Needs to Improve Cost Estimates for
Transuranic Waste Projects at Los Alamos

What GAO Found

The National Nuclear Security Administration’s (NNSA) project to remove
transuranic (TRU) waste—primarily discarded equipment and soils contaminated
with certain radioactive material—at Los Alamos National Laboratory (LANL) did
not meet its cost estimates. At the end of fiscal year 2014, NNSA had spent
about $931 million on the project, exceeding its 2006 estimate of $729 million by
$202 million. Under current plans, the project is also expected to exceed its 2009
estimate. NNSA did not meet its cost estimates, in part, because they were
based on aggressive funding assumptions designed to meet the completion
dates agreed to in a 2005 cleanup agreement, which the Department of Energy
(DOE) did not fully fund. At the time of GAQO’s review, NNSA was developing a
new project completion cost estimate of about $1.6 billion, with completion
projected for October 2022. NNSA had not revised the project’s cost estimate
since 2009 because the agency was reluctant to approve an estimate with a
completion date that conflicted with the 2005 cleanup agreement. However,
according to an NNSA official, NNSA’s new estimate may not reflect current
conditions—partly because of uncertainty created by funding and the indefinite
suspension of shipments of TRU waste to the permanent repository at DOE’s
Waste Isolation Pilot Plant (WIPP) after a radioactive release closed WIPP in
February 2014. By revising the estimate to include the current understanding of
project conditions, including the uncertainty at WIPP, NNSA program managers
can, for example, more accurately identify cost overruns.

NNSA'’s cost estimate for the TRU Waste Facility (TWF), which consisted of
separate cost estimates for completing construction and for operations and
maintenance, partially reflected each of the four characteristics of a reliable
estimate (comprehensive, well-documented, accurate, and credible) as
established by best practices. For example, NNSA’s estimate was partially well-
documented by clearly documenting the data sources and methodology used to
develop the construction estimate. However, NNSA did not sufficiently document
the approach used to develop the operations and maintenance estimate, which
represented about 74 percent of the TWF’s life-cycle costs, because DOE’s
project management order does not require these costs to be documented when
a project is approved to request funding from Congress for construction. As a
result, GAO could not determine whether the cost-estimating approach was
appropriate. In addition, NNSA’s estimate was partially credible because NNSA
completed an independent cost estimate (ICE) that provided an unbiased cross-
check of the construction estimate consistent with best practices, but it did not
include the operations and maintenance costs in the ICE because it was not
required by DOE’s project management order. Moreover, NNSA did not conduct
a sensitivity analysis to quantify variations in the TWF’s cost estimates due to
changes in key assumptions because it was not required by DOE, which also
affected the estimate’s credibility. Doing a sensitivity analysis increases the
chance that decisions for the TWF will focus on the elements that have the
greatest effect on cost, according to best practices. Updating the TWF’s cost
estimate to include all life-cycle costs and needed analyses, would provide NNSA
more reliable information for better managing the TWF as it prepares for the start
of operations, which NNSA expects could be as early as April 2016.
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Letter

U.S. GOVERNMENT ACCOUNTABILITY OFFICE

441 G St. N.W.
Washington, DC 20548

February 18, 2015

The Honorable Fred Upton

Chairman

Committee on Energy and Commerce
House of Representatives

The Honorable Diana DeGette

Ranking Member

Subcommittee on Oversight and Investigations
Committee on Energy and Commerce

House of Representatives

Since the federal government established Los Alamos National
Laboratory (LANL) in New Mexico in 1943, nuclear weapons research
and development activities there have contributed to the nation’s defense
but have also created large quantities of radioactive waste. This waste
includes transuranic (TRU) solid waste, which typically consists of
discarded rags, tools, equipment, soil, or other solid materials that have
been contaminated by certain man-made radioactive elements,
particularly plutonium.” Exposure to TRU waste is dangerous. In
particular, internal exposure to plutonium through inhaling or swallowing
is an extremely serious health hazard. Because plutonium generally stays
in the body for decades, it exposes organs and tissues to radiation,
increasing the risk of cancer. TRU waste remains radioactive for
extremely long periods: hundreds of thousands of years, in some cases.
To reduce the long-term risks of exposure to this waste, TRU waste must
be disposed of properly.

Today, LANL is one of the three national laboratories that support the
National Nuclear Security Administration’s (NNSA) mission to maintain a
safe, secure, and reliable nuclear weapons deterrent. NNSA—a
semiautonomous agency established within the Department of Energy
(DOE)—is responsible for managing the nation’s nuclear weapons. LANL
houses most of NNSA’s capabilities for conducting plutonium research

"The term transuranic means those elements with an atomic number greater than that of
uranium. The term TRU waste generally includes radioactive waste containing more than
100 nanocuries of alpha-emitting transuranic isotopes per gram of waste, with half-lives
greater than 20 years.
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and for producing plutonium “pits,” which are the central cores of nuclear
weapons. Each year, these activities generate new TRU waste at LANL.

For many years, the TRU waste generated at LANL has been stored and
processed at a location called Area G. The activities that generated TRU
waste at LANL also generated hazardous waste that requires
environmental cleanup.? Under a 2005 consent order agreement with the
New Mexico Environment Department, DOE is required to, among other
things, clean up the hazardous waste contamination at Area G and then
close the site by December 6, 2015.2 To close Area G, DOE must first
complete two TRU waste projects: (1) a TRU waste removal project; and
(2) a TRU Waste Facility (TWF) construction project.

The goal of the TRU waste removal project is to safely and securely
transfer the TRU waste stored at Area G to the DOE Waste Isolation Pilot
Plant (WIPP) near Carlsbad, New Mexico.* DOE must complete the TRU
waste removal project before it can complete the hazardous waste
cleanup actions required to close Area G. Most of the TRU waste stored
at Area G is categorized as legacy waste, which NNSA defines as waste
generated at LANL before fiscal year 1999, as opposed to newly
generated waste, which was generated starting in 1999.° As the office
within DOE responsible for legacy waste cleanup operations, DOE’s
Office of Environmental Management (EM) receives funding for cleanup
projects, including the TRU waste removal project, and has established
the project management protocols that apply to the project.® Unlike at

°Hazardous waste is a waste with properties that make it dangerous or potentially harmful
to human health or the environment. Hazardous waste takes many physical forms and
may be solid, semisolid, liquid, or contain gases.

3The Consent Order is being carried out following litigation under the Resource
Conservation and Recovery Act of 1976 (RCRA) and New Mexico state law, which
regulate treatment, storage, and disposal of hazardous wastes. The U.S. Environmental
Protection Agency has authorized the state of New Mexico to implement a hazardous
waste program consistent with RCRA.

*WIPPis a geologic repository constructed to provide permanent disposal of defense-
related TRU waste generated from past and ongoing nuclear weapons activities.

50n October 1, 1998, responsibility at LANL for newly generated TRU waste was formally
transferred from DOE’s Office of Environmental Management to DOE’s Office of Defense
Programs (the predecessor within DOE of NNSA).

SEM's Operations Activities Protocol, established in 2010 and revised in 2012. EM’s
protocol is intended to provide a framework for managing and reporting the progress of
cleanup projects.
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other DOE sites where EM directly oversees cleanup projects, NNSA has
directly overseen the management and operating contractor at LANL
responsible for the project using EM’s Operations Activity Protocol. EM
and NNSA have collaborated to develop the cost estimates for the
project. In 2006, EM and NNSA estimated that the TRU waste removal
project would cost $729 million to complete by 2012. After encountering
problems maintaining the schedule established as part of the 2006
estimate, EM and NNSA revised the estimate in 2009 to a cost range of
$848 million to $1.2 billion, with a completion date of 2018. However, in
May 2014, DOE placed the TRU waste removal project on hold
indefinitely in response to an incident in February 2014, at WIPP that has
halted all TRU waste shipments to WIPP. The incident involved a TRU
waste container shipped from LANL that ruptured while in storage,
releasing radioactive material. In September 2014, the Secretary of
Energy directed EM and NNSA to develop a plan to transition the direct
federal oversight of the legacy environmental cleanup work at LANL,
including the TRU waste removal project, from NNSA to EM in order to
align the focus and accountability of the cleanup work with EM and
enable NNSA’s management and operating contractor at LANL to focus
on the core national security missions at the lab.

The goal of the TWF construction project is to replace LANL'’s capabilities
that currently reside in Area G for storing and certifying newly generated
TRU waste containers for shipment to WIPP. DOE cannot close Area G
until the replacement facility is operational because LANL needs
continuous TRU waste capabilities to support the ongoing nuclear
weapons mission. NNSA is overseeing the TWF construction project
using DOE'’s project management order for capital asset acquisition
projects.” In February 2013, NNSA approved the baseline cost estimate
of $99.2 million to complete the TWF’s construction and prepare it for
operations. According to NNSA'’s current plan, it expects to complete
construction of the TWF between April 30, 2016, and January 31, 2018.
NNSA also estimated that, once completed, the facility will cost $300

"DOE, Program and Project Management for the Acquisition of Capital Assets, DOE
Order 413.3B (Washington, D.C.: Nov. 29, 2010). According to the order, a capital asset
project has defined start and end points required in the acquisition of capital assets. The
project acquisition cost of a capital asset includes both its purchase price and all other
costs incurred to bring it to a form and location suitable for its intended use. It is
independent of funding type. It excludes operating expense funded activities such as
repair, maintenance, or alterations that are part of routine operations and maintenance
functions.
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million to operate and maintain for its projected useful life of 50 years,
spanning 2018 through 2068.

Since 1990, DOE’s management of contracts and projects, including
those executed by NNSA, has been on our list of areas at high risk for
fraud, waste, abuse, and mismanagement.? In particular, DOE and NNSA
have experienced long-standing difficulties in preparing reliable cost
estimates for cleanup projects and capital asset construction projects, as
well as in meeting their cost estimates. In our 2013 High-Risk Update, to
acknowledge progress DOE, including NNSA, has made in managing
nonmaijor projects (i.e., those costing less than $750 million), we
narrowed the focus of DOE’s high-risk designation to major contracts and
projects (i.e., those costing $750 million or greater) but noted that we
would continue to monitor nonmajor projects to ensure that progress in
this area continues and is sustained. In March 2009, we issued the GAO
Cost Estimating and Assessment Guide (Cost Guide), which identifies the
four characteristics of a high-quality, reliable cost estimate based on best
practices used throughout government and industry: comprehensive,
well-documented, accurate, and credible.®

You asked us to review issues related to the cost estimates for removing
the TRU waste stored at LANL and completion of the TWF at LANL. This
report examines the extent to which (1) NNSA’s TRU waste removal
project at LANL has met its cost estimates and (2) NNSA'’s cost estimate
for the TWF project at LANL met best practices for a reliable cost
estimate.

To examine the extent to which NNSA’s TRU waste removal project at
LANL has met its cost estimates, we reviewed documentation on the cost
estimates to complete the project that were set in 2006 and 2009. We
compared the cost estimates with data provided to us by NNSA on the
dollars spent for fiscal years 2006 through 2013 for the project, as well as
NNSA'’s estimate of fiscal year 2014 year-end spending for the project.
We also reviewed NNSA's fiscal year work plans for 2012 through 2014,
the most recent work plans after NNSA adopted EM’s Operations
Activities Protocol for managing the project at LANL. We interviewed

8GAO, High-Risk Series: An Update, GAO-13-283 (Washington, D.C.: Feb. 2013).

9GAO, GAO Cost Estimating and Assessment Guide: Best Practices for Developing and
Managing Capital Program Costs, GAO-09-3SP (Washington, D.C.: Mar. 2009).
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NNSA and EM officials to understand changes in the project’s cost and
schedule assumptions and to clarify the cost-estimating requirements for
DOE cleanup projects. To examine the extent to which NNSA'’s cost
estimate for the TWF project at LANL met best practices for a reliable
cost estimate, we focused on the estimated life-cycle costs of the TWF.
These estimated costs consisted of NNSA’s performance baseline cost
estimate for completing the TWF Phase B- construction project
(construction estimate) approved in February 2013 and NNSA’s estimate
of the TWF’s operations and maintenance costs for the projected 50-year
useful life of the facility. NNSA reported the construction estimate and the
operations and maintenance estimate in its construction project data
sheet for the TWF project in DOE's fiscal year 2014 congressional budget
justification documents. We analyzed NNSA'’s cost-estimating approach
against the best practices found in the GAO Cost Guide. Additional
details on our objectives, scope, and methodology can be found in
appendix I.

We conducted this performance audit from July 2013 to February 2015 in
accordance with generally accepted government standards. Those
standards require that we plan and perform the audit to obtain sufficient,
appropriate evidence to provide a reasonable basis for our findings and
conclusions based on our audit objectives. We believe that the evidence
obtained provides a reasonable basis for our findings and conclusions
based on our audit objectives.

Background

This section describes (1) DOE’s project management requirements for
capital asset projects and cleanup projects, (2) TRU waste operations at
Area G, (3) the TRU waste removal project, (4) the TWF construction
project, and (5) GAQO’s Cost Guide.
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DOE’s Project
Management
Requirements for Capital
Asset Projects and
Cleanup Projects

DOE’s Project Management
Order 413.3B

DOE has established separate project management requirements for its
capital asset projects and certain cleanup projects defined as operations
activities. DOE’s project management order for capital asset projects,
Order 413.3B, establishes the requirements for managing capital asset
projects, and EM’s Operations Activities Protocol establishes the
requirements for managing cleanup projects defined as operations
activities.’® The TRU waste removal project is a cleanup operations
activity and is subject to EM’s Operations Activities Protocol, whereas the
TWEF is a capital asset construction project and must be carried out in
accordance with Order 413.3B.

DOE'’s project management order for capital asset projects, Order
413.3B, applies to all capital asset projects with a total project cost
greater than or equal to $50 million. Capital asset projects include
construction projects that build large complexes that often house unique
equipment and technologies such as those that process TRU waste or
other radioactive material. DOE’s order establishes a process for NNSA
and other DOE offices to manage projects, from identification of need
through project completion, with the goal of delivering projects within the
original performance baseline that are fully capable of meeting mission
performance and other requirements, such as environmental, safety, and
health standards. In particular, the order defines five major milestones—
or Critical Decision (CD) points—that span the life of a project:

« CD-0: Approve mission need. DOE identifies a credible
performance gap between its current capabilities and capacities and
those required to achieve the goals defined in its strategic plan. The
mission need translates this gap into functional requirements. DOE
formally establishes a project and begins the process of conceptual
planning and identifying a range of alternative approaches to meet the
identified need.

« CD-1: Approve alternative selection and cost range. DOE
completes the conceptual design and selects its preferred approach

10According to EM’s Operations Activities Protocol, operations activities include both: (1)
noncapital asset activities that are project-like with definable start and end dates, discrete
scopes of work, and measurable accomplishments; and (2) routine or reoccurring facility
or environmental operations. Operations activities include treatment, stabilization,
packaging, storage, transportation and disposition of waste and nuclear materials;
environmental operations; long-term environmental stewardship; and facility shutdown and
deactivation activities.
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EM’s Operations Activities
Protocol

based on analysis of life-cycle costs, and approves the project’s
preliminary cost range to complete the project’s design and
construction."

« CD-2: Approve the performance baseline. A project’s performance
baseline consists of key cost, scope, schedule, and performance
parameter targets.'? The project’s scope defines the technical goals
and requirements that the project is to deliver at completion. The
performance baseline cost includes the entire project budget, or total
project cost, and represents DOE’s commitment to Congress. At this
milestone, DOE completes its preliminary design and develops a
definitive cost estimate that is a point estimate and no longer a range.

« CD-3: Approve the start of construction. Design and engineering
are essentially complete and have been reviewed, and project
construction or implementation begins.

« CD-4: Approve the start of operations or project completion. For
construction projects, at this milestone, DOE completes the project
and begins the transition to operations.

DOE'’s project management order for capital asset projects specifies the
requirements that must be met, including for developing project cost
estimates, along with the documentation necessary, to move a project
past each CD point. In addition, the order requires senior management to
review the supporting documentation and decide whether to approve the
project at each CD point. DOE also provides suggested approaches for
meeting the requirements contained in the order through a series of
guides, such as guides for cost estimating and project reviews.

NNSA has managed the TRU waste removal project at LANL using EM'’s
Operations Activities Protocol. In 2010, EM established a separate project

11According GAOQ’s Cost Guide, a life-cycle cost estimate provides an exhaustive and
structured accounting of all resources and associated cost elements required to develop,
produce, deploy, and sustain a particular program. A life-cycle cost estimate
encompasses all past (or sunk), present, and future costs for every aspect of the program,
regardless of funding source.

2DOE'’s project management order for capital asset projects defines a key performance
parameter as a characteristic, function, requirement or design basis that, if changed,
would have a major impact on the system or facility performance, schedule, cost and/or
risk.

Page 7 GAO-15-182 Los Alamos Nuclear Waste Cost Estimates



Letter

management direction, the Operations Activities Protocol, to manage
large cleanup projects that last many years."® Similar to the project
management order for capital asset projects, EM’s Operations Activities
Protocol is intended to provide a framework for managing and reporting
the progress of cleanup projects by requiring, among other things, that
project performance be measured objectively and that management
actions be taken to mitigate risks and manage costs. However, the
Operations Activities Protocol does not provide a framework of critical
decision milestones similar to the DOE order for capital asset projects.
Instead, EM’s Operations Activities Protocol directs the Site Office
Manager to develop three performance baselines—or estimates—for
cost, schedule, and scope for project managers to use in assessing the
project’s performance over the near, medium, and long term, as follows:

« Life-cycle cost baseline. At the initiation of a project, the life-cycle
cost establishes the baseline estimate for the total cost of the project,
the estimated completion date, and the scope of work to be performed
to complete the project. The Operations Activities Protocol requires
that project managers use the life-cycle cost baseline to measure and
report the performance of the cleanup project as it progresses, as well
as update the estimate as necessary.™

« Contract period of performance baseline. The contract period of
performance serves a similar function to the life-cycle cost estimate;
however, it covers only a portion of the life-cycle time frame and
applies only to projects that are executed through a project contract.
When a contract is awarded for a cleanup project, a contract period of
performance baseline is to be established by the Site Office Manager
that sets the scope of work to be completed and the costs to complete
that scope of work over the duration of the contract.

« Fiscal year work plan. Fiscal year work plans establish the scope of
work for the upcoming fiscal year based on the annual appropriation
and establish milestones for tracking progress throughout the year.
The fiscal year work plan also includes a review of the past year’s

3Prior to 2010, cleanup projects were subject to the requirements of DOE Order 413.3A:
Program and Project Management for the Acquisition of Capital Assets.

The life-cycle cost estimate data are maintained in EM’s Integrated Planning,
Accountability, and Budgeting System and are used to develop DOE’s reported
environmental liability.
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performance and, if practical, how that performance affects the life-
cycle cost estimate and contract period of performance baseline.

TRU Waste Operations at
Area G

Before 1970, TRU waste generated at LANL was managed as low-level
radioactive waste and was disposed of at Area G in pits and trenches
along with hazardous waste.'® In 1970, in response to concerns that TRU
waste remained radioactive for an extremely long time and scientific
research recommending deep geologic disposal for this waste, the Atomic
Energy Commission—a DOE predecessor—directed sites that generated
TRU waste to begin segregating it from other waste and storing it in
retrievable packages for an interim period, pending disposal in a
repository.'® As a result of the directive, starting in the early 1970s, the
TRU waste generated at LANL was stored in segregated TRU waste pits
and trenches and aboveground in fabric domes so that it could be more
easily retrieved when a permanent repository site opened. (see fig. 1).

15 ow-level radioactive waste is defined by exclusion; that is, it is defined in statute as
radioactive material that is not high-level radioactive waste, spent nuclear fuel, or certain
byproduct materials, such as tailings or waste produced by the extraction or concentration
of uranium or thorium from any ore processed primarily for its source material content 42
U.S.C. § 2021b(9). The Nuclear Regulatory Commission must also classify the radioactive
material as “low-level radioactive waste” in order to meet the statutory definition. 42 U.S.C.
§ 2021b(9)(A)(ii).

8y.S. Atomic Energy Commission, Immediate Action Directive, IAD No. 0511-21 (Mar.
20, 1970).
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Figure 1: Aerial View of Area G at Los Alamos National Laboratory

Source: Los Alamos National Laboratory. | GAO-15-182

Notes: The white domes pictured above contain stored transuranic (TRU) waste, as well as
equipment for packaging or repackaging waste. The trailers to the right contain the equipment used to
scan the contents of waste containers, as well as assess their level of radioactivity. TRU waste
typically consists of discarded rags, tools, equipment, soil, or other solid materials that have been
contaminated by certain man-made radioactive elements, particularly plutonium.

Today, Area G serves as LANL’s primary location for storing and
processing TRU waste. Both legacy and newly generated TRU waste are
stored and processed for shipping to WIPP at facilities in Area G. TRU
waste operations at Area G include the following processes:

e packaging waste into 55-gallon drums or other approved containers
following DOE standards, called waste acceptance criteria, to protect
human health, safety, and the environment during the waste’s
transport to and disposal in WIPP;

« repackaging containers if they are found to not meet WIPP’s waste
acceptance criteria;'”

7Some of the waste repackaging is done outside Area G at LANL’s Waste
Characterization, Reduction, and Repackaging Facility.
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e resizing large waste using methods such as cutting it into smaller
pieces so that it can be placed into approved containers;

« characterizing the waste by using specialized scanning equipment to
assess the contents of each waste container and the amount of
radioactivity it contains; and

« certifying the waste to declare that it meets WIPP’s waste acceptance
criteria.'®

TRU Waste Removal
Project

Starting in 2011, NNSA and the New Mexico Environment Department
agreed to significant changes in the strategy for completing the TRU
waste removal project. In that year, a wildfire occurred near Area G,
resulting in increased public concern about the risk posed by the TRU
waste stored aboveground at Area G. To address this risk, in 2012,
NNSA and the New Mexico Environment Department reached a voluntary
agreement, called the Framework Agreement, which established a June
2014 deadline for the accelerated removal of 3,706 cubic meters of
aboveground TRU waste at a high risk from wildfires. To meet this
deadline, NNSA initiated an effort know as the “3706 Campaign.” To
facilitate this campaign, the New Mexico Environment Department and
DOE agreed to extend other deadlines established under the 2005
Consent Order governing hazardous waste cleanup activities for locations
across LANL." With these deadlines extended, NNSA was able to
reallocate EM funding for environmental cleanup activities at LANL to
focus on the 3706 Campaign. Using the additional funds, NNSA
increased the TRU waste processing capacity at LANL by constructing
more facilities for repackaging waste and hiring additional contractors to

8after the containers are certified, they are transferred outside Area G to LANL’s
Radioassay and Nondestructive Testing Facility for loading into TRU waste shipping
containers for final transport to WIPP.

"®In November 2002 the New Mexico Environment Department issued a Compliance
Order directing DOE to carry out investigation, monitoring, and cleanup activities at LANL.
DOE challenged the order in court, and the parties settled the ensuing litigation with the
2005 Consent Order, which has since been amended numerous times. The Framework
Agreement stated that NNSA would continue to characterize and monitor several
contaminated LANL areas identified in the Consent Order and would work with the New
Mexico Environment Department to carryout cleanup actions in a cost-effective and
efficient way that provides full protection for human health and environment.
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operate the facilities 7 days a week.?° Under the Framework Agreement,
NNSA also agreed to remove the remaining aboveground TRU waste at
Area G and developed a schedule for removing the belowground TRU
waste at Area G by September 30, 2018. According to NNSA officials,
part of the plan in establishing the Framework Agreement was that, once
the 3706 Campaign was completed, NNSA and the New Mexico
Environment Department would discuss renegotiating the final completion
date for the Consent Order.

On May 30, 2014, DOE announced that NNSA had completed the
removal of about 93 percent of the TRU waste included in the 3706
Campaign but would not meet the June 2014 deadline because of the
department’s decision to halt the TRU waste removal project. As noted
previously, DOE halted the project at LANL in February 2014, in response
to an incident at WIPP that involved a LANL TRU waste container that
ruptured and leaked radioactive material while in storage.

TWEF Construction Project

The TWF project is to replace NNSA'’s existing capabilities that reside at
Area G for storage, characterization, and certification of newly generated
TRU waste at LANL.2" The TWF design includes multiple buildings for
waste storage, waste characterization, and operational support. The
facility will also have space and utility hookups for three mobile trailers to
be provided by WIPP that will contain additional characterization
capabilities needed to certify that TRU waste containers meet WIPP
waste acceptance criteria (see fig. 2).22 The TWF is being designed and

20To increase the amounts of TRU waste shipped to the WIPP from LANL, NNSA
instituted 24-hour shifts every Monday through Friday and 12-hour shifts on Saturday and
Sunday. The result was that LANL shipped more TRU waste each year than any year
prior, with a peak of 1,827 cubic meters in 2013.

2"The TWF will not replace all newly generated TRU waste capabilities that reside at Area
G. Under NNSA'’s plan for newly generated TRU waste, LANL programs that generate
waste are responsible for packaging TRU waste in containers following WIPP’s waste
acceptance criteria, for any repackaging if required, and some container characterization
activities. In addition, once containers are certified at the TWF, they will be transferred to
LANL’s Radioassay and Nondestructive Testing Facility for loading the TRU waste into
shipping containers for final transport by truck to WIPP.

22Specifically, the storage and characterization building will be used to analyze gases in
waste containers (i.e., for head space gas sampling and flammable gas analysis). The
waste characterization trailers will have different types of equipment for assessing the
amount of radioactivity in waste containers: real-time radiography equipment, a high-
efficiency neutron counter, and a super high-efficiency neutron counter.
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constructed as a high-hazard nuclear facility, which must meet nuclear
safety standards for storage and handling of nuclear waste. Nuclear
safety design features of the TWF include a barrier to prevent large
vehicles from crashing into the facility, a seismic power cutoff switch
designed to reduce possible sources of fire that could result from an
earthquake, and a tank to store water to help suppress any earthquake-
initiated fire.

Figure 2: Layout of the Transuranic Waste Facility at Los Alamos National
Laboratory

Storage and
characterization

-Retemion pond N
Forklift charging station [& A | trailers

Equipment
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Notes: The Transuranic (TRU) Waste Facility layout includes multiple buildings for waste storage,
waste characterization, and operational support. The facility will also have space for trailers that will
contain additional characterization capabilities needed for certifying newly generated TRU waste
containers at Los Alamos National Laboratory for shipment to the Department of Energy’s Waste
Isolation Pilot Plant near Carlsbad, New Mexico.

Source: Los Alamos National Security, LLC, copyright 2011. | GAO-15-182

NNSA'’s Office of Defense Programs, which is the program office
responsible for maintaining the nation’s nuclear weapons stockpile, is
sponsoring the TWF project. The office provides the annual funding for
planning and construction and approves the project’s milestones. NNSA’s
Office of Acquisition and Project Management is responsible for
overseeing the construction of the TWF within NNSA'’s approved cost and
schedule estimates. To do so, the office provides direction and oversight
of NNSA’s management and operating contractor at LANL.

NNSA divided the TWF project’s design and construction into two
subprojects: site development and facilities construction. NNSA
completed the site development activities, which included relocation of
utility lines, as well as excavation and grading to prepare the site for the
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facility’s construction, in December 2012, at a cost of $7.7 million. In
February 2013, NNSA approved the project’s CD-2 performance baseline
estimate of $99.2 million to construct the TWF with a completion date
between April 30, 2016, and January 31, 2018.2®> As mentioned
previously, NNSA also estimated that the facility will cost $300 million to
operate and maintain for its projected useful life of 50 years, spanning
2018 through 2068. In combination, NNSA’s estimated life-cycle costs for
the TWF when it approved the project’s performance baseline to
complete construction at CD-2 totaled about $406.9 million.

GAOQ’s Cost Guide

Drawing from federal cost-estimating organizations and industry, the Cost
Guide provides best practices about the processes, procedures, and
practices needed for ensuring development of high-quality—that is,
reliable cost estimates.?* The Cost Guide identifies the following four
characteristics of a high-quality, reliable cost estimate:

« Comprehensive when it accounts for all life-cycle costs associated
with a project, is based on a completely defined and technically
reasonable plan, and it contains a cost estimating structure in
sufficient detail to ensure that costs are neither omitted nor double-
counted;

« Well-documented when supporting documentation explains the
process, sources, and methods used to create the estimate and
contains the underlying data used to develop the estimate;

« Accurate when it is not overly conservative or too optimistic and is
based on an assessment of the costs most likely to be incurred; and

« Credible when a sensitivity analysis has been conducted, the level of
confidence associated with the point estimate has been identified
through the use of risk and uncertainty analysis, and the point

ZIn July 2014, NNSA approved CD-3, the start of the construction. Based on its current
progress and project plan, NNSA expects to approve CD-4, project completion, by April
30, 2016. NNSA derived the January 31, 2018, date based on analysis of project risks that
may, but are not certain to, occur that could impact the schedule for completion (i.e.,
schedule contingency completion date). As a part of the CD-3 approval, NNSA adjusted
the construction estimate from $99.165 million to $99.254 million.

2AGA0-09-3SP.
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NNSA Has Not Met
lts Cost Estimates to
Complete the TRU
Waste Removal
Project at LANL

estimate has been cross-checked with an independent cost estimate
(ICE).®

To develop a cost estimate that embodies these four characteristics, our
Cost Guide lays out best practice steps. For example, one step in
developing an accurate estimate is to identify and document ground rules
that establish a common set of agreed-on estimating standards and solid
assumptions that are measurable, specific, and consistent with historical
data. According to the Cost Guide, it is imperative that cost estimators
brief management on the ground rules and assumptions used for an
estimate so that management understands the conditions the estimate
was structured on and can avoid overly optimistic assumptions.

NNSA’s TRU waste removal project at LANL did not meet its 2006 cost
estimate and is not expected to meet the 2009 cost estimate established
for the completion of the project. During our review, NNSA and EM were
in the process of developing a new cost estimate for the project. The TRU
waste removal project has not met its past cost estimates, partly because
the 2006 and 2009 cost estimates were based on aggressive funding
assumptions to meet the deadlines of the Consent Order. In addition,
because NNSA did not maintain or use two of the three project baselines
outlined in its cleanup project requirements, it could not measure the
progress of the total project.

As of the end of fiscal year 2014, NNSA had spent about $931 million on
the project, which exceeded the 2006 cost estimate of $729 million by
$202 million (see fig. 3). The amount expended by the end of fiscal year
2014 did not exceed the $1.2 billion upper range of the 2009 cost
estimate, but it did exceed the $848 million lower range of the estimate by
$83 million. As of July 2014, the most recent date for which data were
available, NNSA had removed approximately 79 percent of the TRU
waste at LANL; however, the remaining 21 percent includes the waste

25 sensitivity analysis examines the effect of changing one assumption related to each
project activity while holding all other variables constant in order to identify which variable
most affects the cost estimate. A risk and uncertainty analysis assesses the variability in
the cost estimate from such potential events as schedules slipping, missions changing,
and proposed solutions not meeting users’ needs. An ICE is an estimate generated by an
entity that has no stake in the approval of the project but uses the same detailed technical
information as used for the project estimate to provide an unbiased test of whether the
project team’s cost estimate is reasonable.
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buried belowground, which will be the most difficult and expensive to
address, according to NNSA officials. The new fiscal year 2015 draft
estimate, currently under review by NNSA and EM, projects that the final
project costs will be approximately $1.6 billion, or $400 million above the
upper range of the 2009 cost estimate.

|
Figure 3: Total Dollars Spent and Estimated Cost for the Los Alamos National
Laboratory Transuranic Waste Removal Project
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Source: GAO analysis of National Nuclear Security Administration project data. | GAO-15-182

Note: The year provided for estimated completion on each cost estimate line represents the fiscal
year that the given cost estimate projected that the Transuranic (TRU) waste removal project would
be completed.

NNSA’s TRU waste removal project exceeded the 2006 cost estimate
and is not expected to meet the 2009 cost estimate, in part, because
NNSA and EM developed the cost estimates using aggressive project
funding assumptions that were based on the need to meet the Consent
Order requirement for closing Area G by 2015, according to NNSA and
EM officials. For the 2006 cost estimate, NNSA officials overseeing the
TRU waste removal project developed the parameters of the project
estimate based on the need to remove almost all of the TRU waste by
2012. In particular, to meet these deadlines, NNSA based its cost
estimate on funding projections provided by EM that were consistent with
meeting the Consent Order deadline and that assumed that EM would
increase the yearly funding for environmental cleanup projects at LANL.
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According to NNSA and EM officials, they recognized that the funding
assumptions used in the cost estimate were aggressive and that
significant funding shortfalls would inhibit the TRU waste removal
project’s ability to remain on schedule. From fiscal year 2006 through
fiscal year 2008, EM provided approximately $457 million—$284 million
(38 percent) less than the amount requested by NNSA officials for all
cleanup activities at LANL—and, as a result, it was not possible to fund
the TRU waste removal project at the levels established in the 2006
estimate. According to NNSA officials, EM was unable to increase the
funding for LANL cleanup projects due to limited budget flexibility and
competing demands from cleanup projects at other DOE sites. In a 2008
report on LANL’s cleanup efforts, DOE’s Inspector General found that EM
did not have enough money to address all the milestones in the
environmental agreements they signed.?® NNSA officials said that, by
2009, the TRU waste removal project had fallen behind schedule and
could not be completed by 2012, in part, because of the shortfall in
funding. The extension of the project’s completion date beyond 2012
resulted in additional costs, which contributed to the total cost of the
project exceeding the 2006 estimate.

In 2009, NNSA and EM developed a new cost estimate for the TRU
waste removal project with a completion date in 2018 but again used
aggressive funding assumptions to complete the project as close to the
Consent Order’s 2015 deadline as possible. Similar to the 2006 estimate,
the 2009 cost estimate used funding projections provided by EM that
assumed an increase in the yearly levels of funding for LANL cleanup
activities that were necessary for NNSA to complete the TRU waste
removal project by July of 2018—2 and a half years after the Consent
Order deadline in 2015. However, due to the same budget restrictions
that affected cleanup project funding previously, actual funding levels
provided by EM for fiscal years 2009 to 2012 for all cleanup projects at
LANL again came in below the levels requested by NNSA officials at
LANL. Specifically, LANL received approximately $1 billion over these
years, which was $240 million (19 percent) less than the levels requested
by NNSA officials at LANL for cleanup projects at the site. As a result,
funding for the TRU waste removal project was reduced, and this
reduction caused the project to fall behind the schedule set in the 2009

2poE Inspector General, Audit Report: The Department’s Progress in Meeting Los
Alamos National Laboratory Consent Order Milestones, DOE/IG-0793 (Washington, D.C.:
Apr. 2009).
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cost estimate, according to NNSA officials.?” Moreover, the 2009 cost
estimate was never officially approved by NNSA and EM because the
date estimated for project completion was not consistent with the
requirements of the Consent Order.?® According to NNSA officials, they
could not formally approve the 2009 estimate because it included a 2018
estimated completion date for the TRU waste removal project, which
conflicted with the required 2015 closure date established in the Consent
Order.

In addition to developing estimates using aggressive funding
assumptions, NNSA did not maintain or use two of the three project
baselines outlined in the Operations Activity Protocol, so the agency
could not measure the progress of the total project. As discussed
previously, NNSA was to manage the TRU waste removal project using
EM’s Operations Activities Protocol, which is intended to provide the
framework for managing and reporting on the progress of cleanup
projects through the use of three performance baselines: life-cycle cost,
contract period of performance, and fiscal year work plan. However, for
the TRU waste removal project, because NNSA did not have an updated
life-cycle cost baseline and did not establish a contract period of
performance baseline, it only used the fiscal year work plan baseline to
manage the project, as discussed below:

« Life-cycle cost baseline. NNSA has not updated the life-cycle cost
baseline for the project since 2009, even though agency officials told
us they were aware that the estimate has been out-of-date since
about 2012. Since that year, the project has undergone significant
changes that affected its estimated cost and completion date. For
example, by initiating the 3706 Campaign in 2012, NNSA altered the
scope of work from what was planned in the 2009 cost estimate.
NNSA and EM officials told us that, although they recognized in 2012
that the 2009 estimate was no longer valid, they did not see the

2TNNSA officials stated that, in 2009, approximately $212 million in additional
environmental cleanup project funding was allocated for LANL under the American
Recovery and Reinvestment Act of 2009 (ARRA) and was used for hazardous waste
remediation and demolition projects at the site. The $240 million gap between the funding
requested by the NNSA LANL Site Office and the actual funding levels occurred even with
the funding received under ARRA.

28\While the 2009 cost estimate was never officially approved by NNSA, the new cost and
schedule baselines were reported in congressional budget documents.
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purpose in completing a new estimate before completion of the
campaign and the expected renegotiation of the Consent Order
deadlines. According to these officials, a new cost estimate for the
project would have either needed to use unreasonably high funding
assumptions to achieve project completion by 2015 or, if it used more
reasonable funding assumptions, it could not have been approved
because of the political issues associated with a completion date
beyond the 2015 Consent Order deadline. The Operations Activities
Protocol requires that EM or NNSA Site Office Managers develop cost
estimates that cover the full life-cycle of a cleanup project, but it
leaves the Site Office Manager discretion to determine whether an
update to the life-cycle cost baseline is required. Because NNSA’s
LANL Site Office Manager, in consultation with EM officials, decided
not to update the life-cycle cost baseline, NNSA could not measure
project performance to determine the impact of management actions.
For example, from fiscal year 2012 to 2014, NNSA used additional
funding that was reallocated to the TRU waste removal project to
increase the pace of TRU waste packaging and removal; however,
because they did not have an updated cost estimate to measure
against, NNSA managers were unable to identify the effect these
actions had on the total cost of the project.

« Contract period of performance baseline. NNSA has not managed
the TRU waste removal project using a contract period of
performance because, according to NNSA officials, the project, like
other projects at LANL, is being conducted through NNSA'’s
management and operating contract.?® According to the Operations
Activities Protocol, a contract period of performance baseline is
required for those cleanup projects that are executed through a
contract that establishes a performance baseline for cost and scope
over the duration of the contract. The management and operating
contract covers all work performed at LANL, but it does not establish a
cost estimate for specific projects such as the TRU waste removal
project, according to NNSA officials. In contrast, for cleanup projects
at EM-managed sites, the scope of the contract is typically limited to
the cleanup project and would not include other site activities that

29Management and operating contracts are agreements under which the government
contracts for the operation, maintenance, or support, on its behalf, of a government-owned
or -controlled research, development, special production, or testing establishment wholly
or principally devoted to one or more of the major programs of the contracting federal
agency. Federal Acquisition Regulation § 17.601.
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were unrelated to the project. According to NNSA officials, executing
the TRU waste removal project through the management and
operating contract does not provide the baseline necessary for
establishing a contract period of performance, so NNSA is not
required to manage to a contract period of performance baseline for
this project. According to EM officials, DOE determined that as part of
EM’s transition to direct oversight of the legacy cleanup work at LANL,
EM will transition away from using a management and operations
contract to manage the remaining cleanup work. When this change in
contract type is completed, the officials stated that a contract period of
performance baseline will be available for monitoring performance of
the work, including the TRU waste removal project.

« Fiscal year work plan baseline. NNSA has used the fiscal year work
plans outlined in the Operations Activities Protocol to monitor the
performance of portions of the TRU waste removal project and to
manage and assess the performance of the entire TRU waste
removal project in the absence of an accurate life-cycle cost estimate
baseline or a contract period of performance baseline. According to
NNSA officials, a new fiscal year work plan is developed each year for
the TRU waste removal project using an integrated priorities list for
remaining TRU removal work and the projected funding amount
allocated for LANL cleanup.®® However, while NNSA and EM site and
headquarters officials monitored progress against the fiscal year work
plan, the agency was unable to evaluate the performance of the entire
TRU waste removal project and identify potential cost overruns
because its life-cycle cost estimate was out-of-date, and it did not
manage to a contract period of performance. The Operations
Activities Protocol requires that the Site Office Manager report yearly
on any variances between total project costs to date and the
estimated costs for the entire project as part of the fiscal year work
plans. However, because NNSA did not have an accurate cost
estimate for the TRU waste removal project, the 2012, 2013, and
2014 fiscal year work plans used the outdated 2009 cost estimate to
report on the variances between the current and estimated costs for
the project. As a result, these fiscal year work plans did not provide
accurate information on project performance to date to help managers
measure total project performance and manage costs.

30The integrated priorities list is developed in coordination with NNSA and EM
headquarters officials as well as state officials from New Mexico.

Page 20 GAO-15-182 Los Alamos Nuclear Waste Cost Estimates



Letter

At the time of our review, NNSA and EM were in the process of
developing a new cost estimate for the TRU waste removal project that
they expect to complete in fiscal year 2015; however, this estimate may
quickly become inaccurate due to assumptions related to funding and the
status of WIPP that could be invalidated. As discussed previously, the
new draft cost estimate increases the estimated total cost of the project to
$1.6 billion, with a completion date in fiscal year 2023 (i.e., October
2022). According to an NNSA official, this draft estimate uses a more
conservative approach than past estimates by expanding the scope of the
project estimate to include the costs to remove additional TRU waste that
was not included in past estimates.?' However, in light of the uncertainty
concerning when WIPP will reopen and the need to address the
impending Consent Order deadlines in 2015 that have not yet been
renegotiated with New Mexico, the same NNSA official told us that
several of the new estimate’s assumptions are no longer valid or may not
be valid after a few years. For example, the funding assumptions in the
new estimate may already be invalid. With the TRU waste removal project
on hold as a result of the WIPP closure, the New Mexico Environment
Department is no longer providing deadline extensions for some of
LANL’s hazardous waste cleanup work and, as a result, NNSA officials
managing the cleanup work have had to reprioritize their funding to
attempt to meet those deadlines. Restoring funding to hazardous waste
cleanup projects reduces the funding available for TRU waste removal,
which would invalidate the funding assumptions used in the new cost
estimate. In addition, the NNSA official told us that the new cost estimate
also assumes that LANL will resume TRU waste shipments to WIPP in
fiscal year 2017 based on an unofficial estimate from the WIPP manager
that WIPP will reopen between 18 and 30 months after the initial
assessment of the incident.®? If WIPP does not start accepting TRU waste

3MIn the previous cost estimates, NNSA did not plan for the removal of approximately 3
cubic meters of TRU waste disposed belowground in a series of small shafts, referred to
as “the 33 shafts.” According to NNSA officials, the 33 shafts were left out of the previous
cost estimates because removing and processing the waste would require constructing an
expensive remote handling system that could end up costing hundreds of millions of
dollars and delay the completion of the TRU waste removal project by several years.
Instead, NNSA previously intended to explore alternatives that would involve safely
addressing the waste in the 33 shafts at its current location inside Area G.

32According to DOE’s WIPP Recovery Plan, which it released on September 30, 2014,
DOE established a schedule for resuming limited operations at WIPP by the first quarter of
calendar year 2016. The plan did not define a schedule for full WIPP operations, or
include a schedule for resuming LANL TRU waste shipments to WIPP.
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NNSA’s Cost
Estimate for the
Transuranic Waste
Facility Project at
LANL Partially Met
Best Practices

shipments from LANL in this time frame, the TRU waste removal project
at LANL would be delayed, resulting in additional costs not accounted for
in the new estimate, such as the costs for maintaining the project
workforce longer than anticipated.

To objectively measure the performance of the TRU waste removal
project and take action to manage project costs, NNSA managers of the
project need an updated cost estimate. EM’s Operations Activity Protocol
leaves it to the discretion of the Site Office Manager to update cleanup
project estimates, and NNSA’s LANL Site Office Manager chose to delay
revising the outdated 2009 estimate. As a result, DOE does not have an
estimate of the total cost or completion date of the TRU waste removal
project that uses updated assumptions based on the current
understanding of project conditions. NNSA and EM are developing a new
cost estimate for the project; however, the new estimate may quickly
become inaccurate because of changes in funding, and the status of the
WIPP may soon invalidate its assumptions. According to best practices
for cost estimating, maintaining an updated cost estimate is critical so that
officials making decisions about the future management of a project have
accurate information for assessing their alternatives. By revising the TRU
waste removal project’s estimate to include the current understanding of
project conditions, NNSA program managers could more accurately
identify cost overruns.

NNSA'’s cost estimate for the TWF partially met best practices. More
specifically, NNSA'’s cost estimate—which consisted of separate cost
estimates for completing construction and for operations and
maintenance, as the TWF’s life-cycle costs—partially reflected each of
the four characteristics of a reliable estimate (comprehensive, well-
documented, accurate, and credible) as established by best practices.*
In developing the construction estimate, NNSA took several steps that
conformed to best practices, such as validating the construction estimate
by completing an ICE. Although DOE’s project management order for

33According to the cost information provided to us by NNSA and its contractor at LANL,
the total life-cycle costs of the TWF were $406.9 million—which consisted of $99.2 million
for completing construction, approved at CD-2 in February 2013, and $300 million for
operations and maintenance, reported in DOE'’s fiscal year 2014 budget documents. This
total also included $7.7 million that NNSA spent on site development activities that were
completed in December 2012.
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capital asset projects does not require the use of all best practices in
developing a cost estimate, DOE’s related cost-estimating guidance,
which is optional, describes most of them. In contrast, in developing its
operations and maintenance cost estimate, NNSA did not take steps that
conformed to best practices. In particular, NNSA did not sufficiently
document the approach (i.e., data sources and methodologies) used to
develop the estimate, even though operations and maintenance costs
represented about 74 percent of the total life-cycle costs of the facility.
The reason was that operations and maintenance cost estimates for a
construction project do not need to be updated and documented at CD-2
under DOE’s project management order, as funds for these costs do not
need to be specifically requested from Congress to complete the project.
By not sufficiently documenting the approach used to develop the
estimate, NNSA may not have reliable information to support budgetary
decisions for funding the TWF’s operations and maintenance in the
future. For example, the contractor’s representatives told us that they
estimated the operations and maintenance costs to be $6 million annually
from 2018 through 2068, for a total of $300 million but did not use an
inflation rate in the calculations. Thus, although $6 million may be an
accurate estimate for the first year, without documentation of the
approach used to develop the estimate, we could not determine its
reliability for the first or future years.

Appendix Il provides a summary description of our assessment of
NNSA'’s cost estimates for the TWF project’s construction and operations
and maintenance. The following are examples from our assessment, by
best practice characteristic:

« Comprehensive. The TWF estimates partially reflected the
characteristics of comprehensive cost estimates. For example, NNSA
partially followed the best practice for completely defining the
program, as NNSA'’s contractor based the TWF construction cost
estimate on a mature design plan that detailed the technical
requirements and characteristics for the TWF. In contrast, for the TWF
operations and maintenance cost estimate, NNSA’s contractor was
not able to provide us with definitions of the technical requirements
and characteristics that would have formed the basis of the estimate,
although the $300 million estimate represented a substantial change
from a $642 million estimate that NNSA'’s contractor produced in June
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2010 for CD-1 (approve alternative selection and cost range).®* As a
result, we could not determine whether the $300 million estimate
reflected the most recent TWF design approved at CD-2 to complete
construction. NNSA officials told us they did not develop an updated
and documented basis to support the operations and maintenance
cost estimate because DOE’s project order does not require updated
and documented estimates of all life-cycle costs at CD-2. Instead, at
CD-2, the order focuses on the need for the baseline cost estimate to
complete construction because funding for construction needs to be
specifically requested from Congress to complete the project.
According to best practices, clearly defining the technical
requirements would help to ensure that managers have an adequate
understanding of the facility and where information was limited and
assumptions were made in developing the estimate.

« Well-documented. The TWF estimates partially reflected the
characteristics of well-documented cost estimates. For example,
regarding the construction estimate, NNSA'’s contractor documented
the data sources and the methodology used to calculate the
construction estimate so that a cost analyst unfamiliar with the project
could understand what was done and replicate the estimate. In
contrast, NNSA did not document the approach (data sources and
methodologies) used to develop the operations and maintenance
estimate, even though the operations and maintenance costs
represented about 74 percent of the TWF'’s life-cycle costs. As
mentioned previously, DOE’s project management order does not
require documentation of the operations and maintenance costs at
CD-2. NNSA was required to report the operations and maintenance
cost estimate by following a DOE budget formulation guidance that
did not specify requirements for documenting the estimate. Because
NNSA did not document the approach used, we could not determine
whether it was appropriate for developing the operations and
maintenance estimate; whether NNSA management reviewed the
estimate, including its risks and uncertainties, or whether NNSA
management approved the estimate.

34According to NNSA officials and representatives from the contractor, the $642 million
estimate of the operations and maintenance costs for the project included cost elements
for a broad range of waste management operations that were not included in the TWF
design that NNSA approved at CD-2 in February 2013.
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o Accurate. The TWF estimates partially reflected the characteristics of
accurate cost estimates. For example, NNSA’s contractor partially
followed the best practice for properly adjusting the estimates for
inflation. Regarding the construction estimate, NNSA’s contractor
developed the estimate using pricing data that were adjusted for
inflation. However, the contractor did not then normalize the data to
remove the effects of inflation. According to representatives from the
contractor, they did not believe data normalization was an applicable
step for the TWF construction estimate because the data set was too
small. According to cost-estimating best practices, data normalization
is often necessary to ensure comparability of data sets because data
can be gathered from a variety of sources and in different forms that
need to be adjusted before being used. Regarding the operations and
maintenance estimate, NNSA'’s contractor did not properly adjust the
estimate for inflation over the 50-year useful life of the TWF.
Specifically, the contractor’s representatives told us that they
estimated the operations and maintenance costs to be $6 million
annually from 2018 through 2068, for a total of $300 million, but they
did not use an inflation rate in these calculations. Adjusting for
inflation is an important step in developing an estimate because if the
inflation amount is not correct, the estimate is not accurate. Applying
the wrong inflation rate will either result in a higher cost estimate or
estimated costs that are not sufficient to keep pace with inflation.

o Credible. The TWF estimates partially reflected the characteristics of
credible cost estimates. For example, NNSA followed the best
practice to have an ICE completed in January 2013 to validate the
TWEF construction costs. However, because DOE’s project
management order does not define the operations and maintenance
costs as project costs, NNSA was not required to include these costs
in the ICE. By not including the TWF operations and maintenance
costs in the ICE, NNSA managers may lack insight into these future
costs. According to best practices, an ICE can provide NNSA
managers with additional insight into the TWF’s potential operations
and maintenance costs—in part, because ICEs frequently use
different methods and are less burdened with organizational bias.
Therefore, according to best practices, an ICE can be used as a
benchmark to assess the reasonableness of the contractor’s
proposed operations and maintenance costs, improving NNSA
management’s ability to make sound investment decisions, and
accurately assess the contractor’s performance. Moreover, because
DOE'’s project management order does not require it, NNSA’s
contractor did not follow the best practice to complete a sensitivity
analysis to quantify the extent to which either the construction or
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operations and maintenance cost estimates could vary because of
changes in key assumptions and ground rules. Such an analysis is a
best practice because uncertainty cannot be avoided and, therefore, it
is necessary to identify the cost elements that represent the most risk
and, if possible, quantify them. According to cost-estimating best
practices, doing a sensitivity analysis increases the chance that
decisions that influence the design, production, and operation of the
TWEF will be made with a focus on the elements that have the greatest
effect on cost.

According to NNSA officials who oversee the TWF project, combining the
TWEF construction estimate with the operations and maintenance estimate
to reflect the life-cycle costs and assessing the combined estimate
obscured the positive steps NNSA took in developing the construction
estimate. We agree that the TWF construction estimate conformed to
several best practices. Examples are as follows:

« NNSA developed the construction estimate based on a mature design
plan for the facility to ensure that it was based on the best available
information at the time,

« NNSA documented the data sources and the methodologies used to
calculate the construction estimate so that a cost analyst unfamiliar
with the project could understand what was done and replicate it, and

« NNSA had an ICE completed to provide an unbiased test of the
reasonableness of the TWF construction costs.

Nonetheless, as described above, and in appendix Il, we also identified
examples where NNSA'’s construction estimate did not conform to best
practices. Because NNSA did not follow all best practices for cost
estimating, particularly for the TWF operations and maintenance cost
estimate, NNSA may not have reliable information to support budgetary
decisions for funding the TWF’s operations and maintenance. NNSA
expects the TWF may be ready to start operations as early as April 2016,
and when it does, NNSA will need to balance funding for the TWF with
the operations and maintenance costs for other nuclear infrastructure and
facilities at LANL and other NNSA sites that make up the national nuclear
security enterprise. In December 2013, we found that, as the facilities and
infrastructure that support the nuclear security enterprise continue to age,
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maintenance costs are likely to grow.® In that report, NNSA officials said
that deferred maintenance projects will have to compete against
programmatic priorities for funding within the overall pool of maintenance
funds available. By having reliable information on the TWF’s costs,
including operations and maintenance, well before the project starts
operations, NNSA managers would be better able to plan for, and
manage the costs of the TWF in balance with other infrastructure in the
national nuclear security enterprise.

NNSA partially followed best practices in developing the TWF
construction and operations and maintenance cost estimates because
DOE and NNSA did not require the use of all best practices, although
DOE'’s related cost-estimating guidance, which is optional, describes
most of them. Consequently, NNSA and its contractor at LANL exercised
judgment about whether to follow specific best practices in developing the
TWF’s cost estimates. As we found in our November 2014 report, DOE’s
project management order requires the use of only one cost-estimating
best practice step and following DOE’s cost-estimating guide is optional.®
In that report, we recommend, among other things, that DOE revise its
project management order to require that DOE, NNSA, and its contractors
develop cost estimates in accordance with best practices. DOE agreed
with that recommendation. Nonetheless, NNSA’s program manager for
the TWF told us that the agency did not have plans to revise the TWF’s
operations and maintenance estimate until the project is constructed and
undergoes operational readiness reviews in preparation for CD-4 (to
approve the start of operations or project completion). Updating the
TWF'’s cost estimate to include all life-cycle costs and needed analyses
would provide NNSA more reliable information for better managing the
TWEF as it prepares for the start of operations.

3GAO, Modernizing the Nuclear Security Enterprise: NNSA’s Budget Estimates Do Not
Fully Align with Plans, GAO-14-45 (Washington, D.C.: Dec. 11, 2013).

36GAO, Project and Program Management: DOE Needs to Revise Requirements and
Guidance for Cost Estimating and Related Reviews, GAO-15-29 (Washington, D.C.: Nov.
25, 2015). Specifically regarding DOE’s cost-estimating guide, we found, in November
2014, that for two best practice steps—determining the estimating structure and
conducting sensitivity analysis—the guide only partially or minimally describes those
steps.
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Conclusions

Letter

Safely removing the TRU waste stored at LANL is a critical part of
NNSA's efforts to clean up the legacy environmental contamination from
decades of nuclear weapons activities. NNSA has made progress in
removing the TRU waste from LANL'’s Area G and has monitored the
project’s recent performance through fiscal year work plans. But NNSA
has consistently used cost estimates for completing the project that it
could not meet because the estimates were developed based on
aggressive and unrealized funding assumptions, and the agency chose to
delay revising the 2009 estimate when it was determined to be outdated,
which was not consistent with the intent of DOE’s cleanup project
requirements for maintaining an updated life-cycle cost baseline. While
NNSA and EM are developing a new cost estimate for the project, the
new estimate may quickly become inaccurate because changes in
funding and the status of the WIPP may soon invalidate its assumptions.
By revising the estimate to include the current understanding of project
conditions, including the uncertainty at WIPP, NNSA program managers
can more accurately identify cost overruns consistent with best practices.

When completed, NNSA expects the TWF to provide TRU waste
capabilities at LANL to support NNSA’s nuclear weapons mission for the
next 50 years and has taken several steps that conformed to best
practices in developing the TWF’s construction estimate. However, NNSA
has not developed a reliable estimate of its operations and maintenance
costs by, for example, not sufficiently documenting its approach and not
using an inflation rate in its calculations because DOE’s project
management order for capital asset projects does not require the use of
all cost-estimating best practices in developing estimates of all life-cycle
costs. Thus, although the operations and maintenance costs were
estimated to be $6 million annually from 2018 through 2068, for a total of
$300 million, without documenting the approach used to develop the
estimate, and not using an inflation rate in these calculations, we could
not determine the reliability of the estimate for future years. DOE agreed
with the recommendations in our November 2014 report to revise its order
to require that DOE, NNSA, and its contractors develop cost estimates in
accordance with all best practices. However, opportunities exist currently
to enhance the reliability of the TWF cost estimate. Updating the TWF’s
cost estimate to include all life-cycle costs, as well as needed analyses,
would provide NNSA more reliable information for better managing the
TWEF as it prepares for the start of operations, which NNSA expects could
be as early as April 2016.
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To develop reliable cost estimates for the TRU waste removal project and
for the TWF construction project at LANL, we recommend that the
Secretary of Energy take the following two actions:

o Direct NNSA and EM to revise the cost estimate for the TRU waste
removal project to ensure that it uses updated assumptions based on
the current understanding of project conditions, such as the status of
WIPP.

« Direct NNSA to revise and update the TWF project’s cost estimate by
following all best practices for developing a reliable cost estimate that
covers all life-cycle costs for better managing the project going
forward.

We provided DOE with a draft of this report for its review and comment. In
written comments, reproduced in appendix Ill, NNSA provided a joint
response to our draft report for itself and DOE’s EM, which generally
agreed with both of the report’'s recommendations. In its comments,
NNSA stated that it will update its cost estimates for both the TRU waste
removal project at Area G and the TWF’s operations and maintenance
and provided details of the specific actions planned or taken to address
both recommendations and timelines for completing these actions. NNSA
also provided general and technical comments that we incorporated into
the report, as appropriate.

In regard to the report’s first recommendation to revise the cost estimate
for the TRU waste removal project to ensure that it uses updated
assumptions based on the current understanding of project conditions,
NNSA stated actions have been taken to address this recommendation.
Specifically, a comprehensive life-cycle baseline revision was submitted
and reviewed, and EM is currently taking steps to revise and finalize this
new baseline cost estimate for the project in light of realistic out-year
funding profiles to support a planned renegotiation of the Consent Order
with the New Mexico Environment Department. In addition, the pending
changes to the type of contract used to manage the legacy cleanup work
at LANL will be factored into the baseline revision. DOE plans to complete
the revised cost estimate by September 30, 2015. We are pleased that
DOE plans to address this recommendation and has actions under way to
do so.

In regard to the report’s second recommendation to revise and update the
TWEF project’s cost estimate by following all best practices for developing
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a reliable cost estimate that covers all life-cycle costs, NNSA stated in its
written comments that it will update the TWF’s operations and
maintenance cost estimate to ensure effective management of the facility
once it is operational. Regarding the TWF’s construction estimate, as we
described in the report and in appendix I, NNSA’s TWF construction
estimate conformed to several but not all best practices. In particular,
NNSA validated the project team’s estimate through an ICE to provide an
unbiased test of the reasonableness of the TWF construction costs.
Regarding the TWF’s operations and maintenance estimate, NNSA
stated it will prepare the updated estimate as part of the programming
process for the fiscal year 2017 budget, which takes place in fiscal year
2015, to support postconstruction activities and operations. Further,
NNSA stated that the estimate will reflect operational costs for a 7-year
window and incorporate applicable best practices, including
documentation of any significant deviations and uncertainties impacting
the estimate. The estimated completion date for these activities is March
30, 2015.

We are encouraged by NNSA'’s planned actions to update the TWF
operations and maintenance estimate using applicable best practices.
However, it will be particularly important for NNSA to document its
decisions on which best practices are being followed and the reasons
practices not being followed are not applicable. As we noted in the report,
one of the key weaknesses we found was that NNSA did not document
the approach (data sources and methodologies) used to develop the
$300 million operations and maintenance estimate for the TWF, even
though the operations and maintenance costs represented about 74
percent of the TWF’s life-cycle costs. Because NNSA did not document
the approach used, we could not determine whether it was appropriate for
developing the operations and maintenance estimate. With regard to the
time frames covered by this estimate, NNSA plans to update the TWF
operations and maintenance cost estimate to cover a 7-year period.
Given the need now for reliable information on the estimated costs for
operations, NNSA'’s plan to update the TWF operations and maintenance
cost estimate following applicable best practices, and covering a 7-year
period, by March 30, 2015, would provide it more reliable information for
managing the facility as it prepares for the start of operations. As we
noted in the report, however, NNSA expects the TWF to provide TRU
waste capabilities at LANL to support NNSA’s nuclear weapons mission
for the next 50 years. By having a reliable and updated life-cycle estimate
for the TWF that covers the estimated useful life of the facility, NNSA
managers would be better able to plan for the TWF costs in balance with
other infrastructure in the national nuclear security enterprise.
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As agreed with your offices, unless you publicly announce the contents of
this report earlier, we plan no further distribution until 30 days from the
report date. At that time, we will send copies to the appropriate
congressional committees, the Secretary of Energy, and other interested
parties. In addition, this report will be available at no charge on the GAO
website at http://www.gao.gov.

If you or your staff members have any questions about this report, please
contact me at (202) 512-3841 or trimbled@gao.gov. Contact points for
our Offices of Congressional Relations and Public Affairs may be found
on the last page of this report. GAO staff who made major contributions to
this report are listed in appendix IV.

D C Tl

David C. Trimble
Director, Natural Resources and Environment

Page 31 GAO-15-182 Los Alamos Nuclear Waste Cost Estimates


http://www.gao.gov/
mailto:trimbled@gao.gov

Appendix |: Objectives, Scope, and
Methodology

Our objectives were to examine (1) the extent to which the National
Nuclear Security Administration (NNSA) has met its cost targets for the
transuranic (TRU) waste removal project at Los Alamos National
Laboratory (LANL) and (2) the extent to which NNSA'’s cost estimate for
the TRU Waste Facility (TWF) project at LANL met best practices for a
reliable cost estimate.

To examine the extent to which NNSA’s TRU waste removal project at
LANL has met its cost estimates, we reviewed documentation of NNSA’s
total project cost estimates from 2006 and 2009. We focused on these
cost estimates because they were developed after the establishment of
the Consent Order in 2005, and they were the most recently completed
estimates for the total cost of the project. During our review, NNSA was in
the process of developing a new cost estimate, the draft fiscal year 2015
cost estimate, for the TRU waste removal project. We interviewed the
NNSA officials and representatives from its LANL contractor who were
working on the draft estimate to understand the cost estimation process
and preliminary results. We reviewed data provided to us by NNSA from
the Department of Energy’s (DOE) Integrated Planning, Accountability,
and Budgeting System on the annual dollars spent for fiscal years 2006
through 2013 for the TRU waste removal project, as well as NNSA’s
estimate of fiscal year 2014 year-end spending for the project. We
compared the project spending data with the 2006 and 2009 cost
estimates, and with the new draft 2015 cost estimate. We also reviewed
data provided to us by NNSA from LANL’s Waste Compliance and
Tracking System on total volumes of TRU waste removed from LANL
from 1999 through July 2014, as well as NNSA'’s estimate of the total
volume of TRU waste remaining. We assessed the reliability of the project
data we reviewed and analyzed, and we determined that the data for this
period were sufficiently reliable to examine the extent to which NNSA’s
TRU waste removal project at LANL has met its cost targets. To assess
the reliability of the project data, we reviewed information provided by
NNSA on the data systems used for managing and reporting the data,
including the systems’ controls and checks that ensure the accuracy and
completeness of the data, as well as procedures that were in place to
review and certify the reliability of the data such as inspector general or
internal audit reports of the quality of the data. In addition, we reviewed
NNSA'’s fiscal year work plans for the years after NNSA adopted the
Operations Activities Protocol for managing the TRU waste removal
project, fiscal years 2012 through 2014. We compared the total project
cost estimates and the fiscal year work plans to the requirements for
developing and using cost estimates found in DOE’s Operations Activities
Protocol, which sets the requirements for managing cleanup projects at

Page 32 GAO-15-182 Los Alamos Nuclear Waste Cost Estimates



Appendix I: Objectives, Scope, and
Methodology

DOE defined as operations activities. To refine our analysis, we
interviewed officials from NNSA’s Office of Environment, Health, and
Safety in headquarters, the Environmental Project’s Office in NNSA’s
LANL Site Office, and the DOE Office of Environmental Management’s
(EM) Office of Disposal Operations. We also met with the contractors
working on the TRU waste removal project at LANL during a visit to the
site where we toured Area G and the buildings conducting TRU waste
processing.

To examine the extent to which NNSA'’s cost estimate for the TWF project
at LANL met best practices for a reliable cost estimate, we focused on the
estimated life-cycle costs of the TWF. These costs consisted of NNSA’s
February 2013 performance baseline estimate for the TWF Phase B-
Facilities construction and NNSA'’s estimate of the TWF’s operations and
maintenance costs for its projected 50-year useful life. NNSA reported the
estimates in the project data sheet for the TWF in DOE’s fiscal year 2014
congressional budget justification documents. We analyzed NNSA'’s cost-
estimating approach for the TWF against the best practices found in the
GAO Cost Estimating and Assessment Guide (Cost Guide)." For our
reporting needs, we collapsed the best practices into four general
characteristics for reliable cost estimating: (1) comprehensive, (2) well-
documented, (3) accurate, and (4) credible. To complete our assessment,
we reviewed documentation and data for the TWF’s construction cost
estimate and its operations and maintenance cost estimate provided by
NNSA and its contractor at LANL, Los Alamos National Security, LLC. We
interviewed officials from NNSA’s Office of Defense Programs, Office of
Acquisitions and Project Management, and the NNSA Los Alamos Site
office, as well as representatives from the contractor. We assessed the
extent to which the TWF cost estimate met these best practices on a five-
point rating scale: Not Met—TWF had no evidence that satisfies any of
the criteria = 1; Minimally Met—TWF had evidence that satisfies a small
portion of the criterion = 2; Partially Met—TWF had evidence that satisfies
about half of the criterion = 3; Substantially Met— TWF had evidence that
satisfies a large portion of the criterion = 4; Fully Met— TWF had
complete evidence that satisfies the entire criterion = 5. Then, we took the

'GA0-09-3SP. GAO designed the Cost Guide to be used by federal agencies to assist
them in developing reliable cost estimates and also as an evaluation tool for existing cost
estimates. To develop the Cost Guide, GAO cost experts assessed measures applied by
cost-estimating organizations throughout the federal government and industry and
considered best practices for the development of reliable cost estimates.
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average of the individual assessment ratings to determine the overall
assessment rating for each of the four characteristics as follows: Not Met
= 1.0 to 1.4, Minimally Met = 1.5 to 2.4, Partially Met = 2.5 to 3.4,
Substantially Met = 3.5 to 4.4, and Fully Met = 4.5 to 5.0. We consider a
cost estimate reliable if the overall assessment ratings for each of the four
characteristics are substantially or fully met. If any of the characteristics
are not met, minimally met, or partially met, then the cost estimate does
not fully reflect the characteristics of a high-quality estimate and cannot
be considered reliable.

We conducted this performance audit from July 2013 to February 2015 in
accordance with generally accepted government standards. Those
standards require that we plan and perform the audit to obtain sufficient,
appropriate evidence to provide a reasonable basis for our findings and
conclusions based on our audit objectives. We believe that the evidence
obtained provides a reasonable basis for our findings and conclusions
based on our audit objectives.
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Cost Estimates for the TWF Construction
and Operations and Maintenance, as of June
2014 Compared with Industry Best Practices

Best practice
characteristic and

overall assessment

Best practice

Detailed assessment®

Comprehensive:
Partially met

The cost estimate includes all life-cycle costs.

Partially met. The life-cycle cost estimate consisted
of a design and construction (construction) estimate
and a 50-year operations and maintenance estimate.
The operations and maintenance cost estimate was
not updated at Critical Decision (CD)-2 when the
construction estimate was approved. The life-cycle
estimate did not include retirement of the facility.

The cost estimate completely defines the program,
reflects the current schedule, and is technically
reasonable.

Partially met. The construction estimate was based
on the technical requirements considered 90 percent
mature. The operations and maintenance estimate
was not supported by definitions of the technical
requirements that would have formed the basis of the
estimate.

The cost estimate work breakdown structure is
product-oriented, traceable to the statement of
work/objective, and at an appropriate level of detail
to ensure that cost elements are neither omitted nor
double-counted.

Partially met. The construction estimate work
breakdown structure covered the major work for the
end product of the TWF project. The work
breakdown structure did not present all cost
elements at a clear level of detail, and it was not
standardized so that cost data can be collected and
used for estimating future programs. The operations
and maintenance estimate did not reflect a
documented work breakdown structure.

The estimate documents all cost-influencing ground
rules and assumptions.

Partially met. The construction estimate included
ground rules and assumptions, such as technical
specifications, vendor quotes, and registered risks.
The operations and maintenance estimate did not
document ground rules and assumptions.

Well-documented:
Partially met

The documentation captures the source data used,
the reliability of the data, and how the data were
normalized.

Partially met. The construction estimate documented
the data sources used but not data reliability and
how the data were normalized. The operations and
maintenance estimate was not supported by detailed
documentation.

The documentation describes in sufficient detail the
calculations performed and the estimating
methodology used to derive each element’s cost.

Partially met. The construction estimate used an
engineering buildup approach for individual cost
elements. The operations and maintenance estimate
did not include documentation on how cost elements
were derived.

The documentation describes, step by step, how the
estimate was developed so that a cost analyst
unfamiliar with the program could understand what
was done and replicate it.

Partially met. The construction estimate
documentation explained how work breakdown
structure elements were estimated and the
documentation was mathematically sensible and
logical. The documentation explains how
management reserve and contingency were
calculated and was composed of cost and schedule
uncertainty. The operations and maintenance
estimate did not include documentation that detailed
how the estimate was developed.
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Compared with Industry Best Practices

Best practice
characteristic and

overall assessment

Best practice

Detailed assessment®

The documentation discusses the technical baseline
description, and the data in the baseline is consistent
with the estimate.

Partially met. The documentation for the construction
estimate matched the technical requirements
document. The operations and maintenance
estimate was not supported by a technical baseline
document.

The documentation provides evidence that the cost
estimate was reviewed and accepted by
management.

Partially met. NNSA approved the construction
estimate. The approval memo did not detail
recommendations for changes, feedback, and the
level of contingency reserves decided upon to reach
a desired level of confidence. The operations and
maintenance estimate did not document
management review and approval.

Accurate:
Partially met

The cost estimate results are unbiased, not overly
conservative or optimistic, and based on an
assessment of most likely costs.

Partially met. The construction estimate included risk
and uncertainty analysis, the results included S curve
cumulative probabilities. The risk and uncertainty is
quantified as management reserve and contingency.
The cost estimate was in range when compared with
metrics that benchmark the TWF estimate to similar
nuclear projects. The operations and maintenance
estimate did not include documentation to help
determine whether it was unbiased and not overly
conservative or optimistic.

The estimate has been adjusted properly for inflation.

Partially met. The construction estimate was
adjusted for inflation for the period of the construction
schedule, but the cost data were not normalized. The
operations and maintenance estimate was not
properly adjusted for inflation.

The estimate contains few, if any, minor mistakes.

Partially met. The construction estimate included
minor calculation errors in the cost summary table.
We were not able to perform random sampling to
check calculations for accuracy because the
electronic cost model provided to us did not identify
the formulas for calculations. The operations and
maintenance estimate did not include detailed
calculations that we could use to check its accuracy.

The cost estimate is regularly updated to reflect
significant changes in the program so that it always
reflects current status.

Minimally met. The construction estimate was
updated to reflect changes in technical or program
assumptions at the CD-3 (approve the start of
construction) milestone but is not regularly updated
with actual costs on an ongoing basis. The
operations and maintenance estimate is not regularly
updated to reflect changes in the project and has not
been updated since June 2010.

Variances between planned and actual costs are
documented, explained, and reviewed.

Minimally met. The construction estimate did not
explain variances between planned and actual costs.
The CD-2 estimate included a summary level
reconciliation with the CD-1 estimate.
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Compared with Industry Best Practices

Best practice
characteristic and

overall assessment

Best practice

Detailed assessment®

The estimate is based on a historical record of cost
estimating and actual experiences from other
comparable programs.

Partially met. The construction estimate was based
on the contractor’s market price data for the scope of
work required to complete the project. The estimate
also uses metrics from similar nuclear projects but
did not include documentation on the reliability of the
metrics data. The operations and maintenance
estimate did not document whether it was based on
historical or other data.

The estimating technique for each cost element was
used appropriately.

Partially met. The construction estimate was based
on engineering buildup approaches appropriate to
each cost element. The operations and maintenance
estimate did not include documentation of the
techniques used for each cost element.

Credible:
Partially met

The cost estimate includes a sensitivity analysis that
identifies a range of possible costs based on varying
major assumptions, parameters, and data inputs.

Minimally met. The construction estimate identified
and examined key cost drivers but did not include a
formal sensitivity analysis. The operations and
maintenance estimate did not include a sensitivity
analysis.

A risk and uncertainty analysis was conducted that
quantified the imperfectly understood risks and
identified the effects of changing key cost driver
assumptions and factors.

Partially met. The construction estimate included risk
and uncertainty analysis for cost and schedule and
quantified the cost of these risks as management
reserve and contingency reserve. The estimate did
not document how correlation of cost elements was
accounted for in the risk and uncertainty analysis.
The operations and maintenance estimate did not
include risk and uncertainty analysis.

Major cost elements were cross-checked to see
whether results were similar.

Partially met. The construction estimate included
cross-checks with metrics that benchmark the TWF
to similar nuclear projects. The operations and
maintenance estimate did not include documentation
of cross-checks.

An independent cost estimate (ICE) was conducted
by a group outside the acquiring organization to
determine whether other estimating methods
produce similar results.

Partially met. An ICE for the project’s construction
phase was performed by DOE’s Office of Acquisition
and Project Management. The ICE appears to have
been based on a similar technical baseline to the
program office estimate. However, the program
estimate was 13 percent higher than the ICE. NNSA
did not document how it reconciled the two
estimates. The ICE did not cover the operations and
maintenance costs of the facility.

Source: GAO analysis of the National Nuclear Security Administration’s (NNSA) cost estimates for the Transuranic Waste Facility (TWF) as of June 2014. | GAO-15-182

®The ratings we used in this analysis are as follows: “Not met” means the cost estimate provided no
evidence that satisfies the best practice. “Minimally met” means the cost estimate provided evidence
that satisfies a small portion of the best practice. “Partially met” means the cost estimate provided
evidence that satisfies about half of the best practice. “Substantially met” means the cost estimate
provided evidence that satisfies a large portion of the best practice. “Fully met” means the cost
estimate provided complete evidence that satisfies the entire best practice.
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Department of Energy T Y J =)
Under Secretary for Nuclear Security UM 1 |
Administrator, National Nuclear Security Administration
Washington, DC 20585

January 27, 2015

National Nucloar Security Administration

Mr. David Trimble

Director, Natural Resources

and Environment

U. S. Government Accountability Office
Washington, DC 20548

Dear Mr. Trimble:

Thank you for the opportunity to review the Government Accountability Office's (GAO)
draft report titled, Nuclear Waste: DOE Needs to Improve Cost Estimates for
Transuranic Waste Projects at Los Alamos (GAO-15-182). This letter provides the joint
National Nuclear Security Administration (NNSA) and Department of Energy, Office of
Environmental Management (EM) response. NNSA and EM are committed to
continuously improving the accuracy of our cost estimates. As the information in the
report indicates, progress is being made, particularly in regards to the project cost
estimates. In the case of the TWF Facility, the construction cost estimate was within 1.25
percent of bids, and the project is on track and on budget.

NNSA is committed to building upon the progress made on our project cost estimates and
will conduct life cycle cost estimates for all future projects, in accordance with the NNSA
Cost Estimating BOP. Accordingly, NNSA will update its cost estimates for both the
TRU Waste Facility operations and maintenance, and Area G TRU Waste Removal
programs.

The enclosure to this letter details the specific actions that are planned or have already
been taken to address both recommendations, as well as timelines for completion. We
have also provided technical and general comments for your consideration to enhance the
clarity and factual accuracy of the report. If you have any questions regarding this
response, please contact Dean Childs, Director, Audit Coordination and Internal Affairs,
at (301) 903-1341.

Sincerely,

NN N

Frank G. Klotz

Enclosure

®
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National Nuclear Security Administration and Department of Energy
Response to Report Recommendations

Nuclear Waste: DOE Needs to Improve Cost Estimates
for Transuranic Waste Projects at Los Alamos

Recommendation 1: Office of Environmental Management (EM) - Revise the cost
estimate for the TRU waste removal project to ensure that it uses updated assumptions
based on the current understanding of project conditions, such as the status of the Waste
Isolation Pilot Plant (WIPP).

Actions are already under way to address this recommendation. A comprehensive
lifecycle baseline revision was submitted by the Los Alamos National Laboratory
(LANL) management and operating contractor (Los Alamos National Security) in 2014
and has been reviewed by the Federal staff. EM is currently taking steps to further revise
and finalize this baseline in light of realistic out-year funding profiles to support a
planned renegotiation of the Consent Order with the New Mexico Environment
Department. Also, the pending acquisition changes at LANL will be factored into the
baseline revision. These matters will be conducted in a coordinated manner to ensure the
revised baseline provides a meaningful project management and measurement tool in the
future. The estimated completion date for completing the revised estimate is September
30, 2015.

Recommendation 2: National Nuclear Security Administration (NNSA) - Revise and
update the Transuranic Waste Facility (TWF) project's cost estimate by following all best
practices for developing a reliable cost estimate that covers all life-cycle costs for better
managing the project moving forward.

As discussed with the auditors subsequent to receipt of the draft report. we agreed that it
is not necessary for NNSA to update the TWF “construction project” cost estimate.
However, it is appropriate that the on-going operations and maintenance estimate should
be updated and maintained to ensure effective management of the facility once
operational. NNSA has already submitted its final project data sheet supporting funding
for construction of the TWF facility. As such, the appropriate update to the operations
and maintenance estimate cost estimate will be prepared to support post construction
activities and operations.

Specifically, NNSA will prepare a cost estimate for the operations and maintenance of
the TWF Facility as part of the programming process for the FY 2017 budget, which
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takes place in FY 2015. This estimate will reflect operational costs for a 7 year window
and incorporate applicable best practices, including documentation of any significant
deviations and uncertainties impacting the estimate. The estimated completion date for
these activities is March 30, 2015.
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Appendix V: Accessible Data

Data Table for Figure 3: Total Dollars Spent and Estimated Cost for the Los Alamos
National Laboratory Transuranic Waste Removal Project (in millions of dollars)

Year Total Dollars Spent on the LANL TRU Waste Removal Project
2005 235.905
2006 278.192
2007 322.799
2008 364.622
2009 457.412
2010 532.292
2011 593.756
2012 682.256
2013 800.856
2014 930.956

Page 42

GAO-15-182 Los Alamos Nuclear Waste Cost Estimates



GAQO'’s Mission

Obtaining Copies of
GAO Reports and
Testimony

The Government Accountability Office, the audit, evaluation, and
investigative arm of Congress, exists to support Congress in meeting its
constitutional responsibilities and to help improve the performance and
accountability of the federal government for the American people. GAO
examines the use of public funds; evaluates federal programs and
policies; and provides analyses, recommendations, and other assistance
to help Congress make informed oversight, policy, and funding decisions.
GAOQO’s commitment to good government is reflected in its core values of
accountability, integrity, and reliability.

The fastest and easiest way to obtain copies of GAO documents at no
cost is through GAQO’s website (http://www.gao.gov). Each weekday
afternoon, GAO posts on its website newly released reports, testimony,
and correspondence. To have GAO e-mail you a list of newly posted
products, go to http://www.gao.gov and select “E-mail Updates.”

Order by Phone

Connect with GAO

To Report Fraud,
Waste, and Abuse in
Federal Programs

Congressional
Relations

Public Affairs

The price of each GAO publication reflects GAO’s actual cost of
production and distribution and depends on the number of pages in the
publication and whether the publication is printed in color or black and
white. Pricing and ordering information is posted on GAO’s website,
http://www.gao.gov/ordering.htm.

Place orders by calling (202) 512-6000, toll free (866) 801-7077, or
TDD (202) 512-2537.

Orders may be paid for using American Express, Discover Card,
MasterCard, Visa, check, or money order. Call for additional information.

Connect with GAO on Facebook, Flickr, Twitter, and YouTube.
Subscribe to our RSS Feeds or E-mail Updates. Listen to our Podcasts.
Visit GAO on the web at www.gao.gov.

Contact:

Website: http://www.gao.gov/fraudnet/fraudnet.htm
E-mail: fraudnet@gao.gov
Automated answering system: (800) 424-5454 or (202) 512-7470

Katherine Siggerud, Managing Director, siggerudk@gao.gov, (202) 512-
4400, U.S. Government Accountability Office, 441 G Street NW, Room
7125, Washington, DC 20548

Chuck Young, Managing Director, youngc1@gao.gov, (202) 512-4800
U.S. Government Accountability Office, 441 G Street NW, Room 7149
Washington, DC 20548


http://www.gao.gov/
http://www.gao.gov/
http://www.gao.gov/ordering.htm
http://facebook.com/usgao
http://flickr.com/usgao
http://twitter.com/usgao
http://youtube.com/usgao
http://www.gao.gov/feeds.html
http://www.gao.gov/subscribe/index.php
http://www.gao.gov/podcast/watchdog.html
http://www.gao.gov/
http://www.gao.gov/fraudnet/fraudnet.htm
mailto:fraudnet@gao.gov
mailto:siggerudk@gao.gov
mailto:youngc1@gao.gov

	NUCLEAR WASTE
	DOE Needs to Improve Cost Estimates for Transuranic Waste Projects at Los Alamos
	Letter
	Background
	DOE’s Project Management Requirements for Capital Asset Projects and Cleanup Projects
	DOE’s Project Management Order 413.3B
	EM’s Operations Activities Protocol

	TRU Waste Operations at Area G
	TRU Waste Removal Project
	TWF Construction Project
	GAO’s Cost Guide

	NNSA Has Not Met Its Cost Estimates to Complete the TRU Waste Removal Project at LANL
	NNSA’s Cost Estimate for the Transuranic Waste Facility Project at LANL Partially Met Best Practices
	Conclusions
	Recommendations for Executive Action
	Agency Comments and Our Evaluation

	Appendix I: Objectives, Scope, and Methodology
	Appendix II: GAO’s Assessment of NNSA’s Cost Estimates for the TWF Construction and Operations and Maintenance, as of June 2014 Compared with Industry Best Practices
	Appendix III: Comments from the Department of Energy
	Appendix IV: GAO Contact and Staff Acknowledgments
	GAO Contact
	Staff Acknowledgments

	Appendix V: Accessible Data


