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Executive Summary

Purpose

From the 1940s, when the nation began to develop nuclear weapons, until
the late 1980s, the Department of Energy’s (DOE) predecessors and DOE
gave little attention to the environmental consequences of their activities.
As a result, many DOE sites are now contaminated with radioactive and
hazardous wastes, and DOE faces the largest, most complex cleanup task in
the country—estimated to cost at least $300 billion and perhaps as much
as $1 trillion.

As part of a general management review, GAO evaluated the progress made
by DOE in cleaning up its nuclear weapons complex and identified
impediments to the task. This report examines DOE’s use of environmental
agreements with state and federal regulators, many of which are legally
binding, and recommends changes in DOE’s current approach to cleanup.

Background

By generating radioactive and hazardous wastes at its facilities across the
nation, DOE contaminated billions of cubic meters of soil and sediment.
Starting in the 1970s, federal and state laws were enacted to regulate the
disposal of such wastes. In general, the Environmental Protection Agency
(EPA) oversees and enforces DOE’s compliance with federal laws while the
states where DOE’s facilities are located oversee and enforce DOE’s
compliance with state laws.

To bring its weapons complex into environmental compliance, DOE has
negotiated major cleanup agreements for sites on EPA’s Superfund National
Priorities List. DOE has also signed agreements with EpA and state
regulators to correct violations at other sites. These agreements identify
activities—generally called “milestones”—and schedules for achieving
compliance, many of which are legally binding and enforceable. About
$1.8 billion of DOE’s annual $6 billion environmental budget is directed at
environmental remediation, or “cleanup.”

Results in Brief

DOE has prepared reports, investigated sites, and submitted decision
documents to regulators, but it has put only a small part of its effort into
physically cleaning up its nuclear weapons complex and has yet to
complete the cleanup of a major facility. Although its recent performance
has been more timely, DOE missed more than 20 percent of all milestones
through 1994.

DOE has had difficulty meeting some milestones because it signed
unrealistic agreements with regulators. To continue producing nuclear
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Principal Findings

weapons and avoid prosecution for environmental violations, DOE made
commitments it could not meet, given both budgetary and technical
limitations. Delays in meeting these commitments led regulators to declare
deficiencies and to doubt DOE’s credibility. Adversarial relationships
developed, making it hard for both parties to renegotiate milestones in
response to fiscal constraints or new evidence suggesting that previously
negotiated remedies would do little to reduce risks.

Future progress in cleaning up the weapons complex largely depends on
how effectively DOE and its regulators can set national priorities and
negotiate realistic agreements and milestones under increasingly
restrictive budgets. The current practice of negotiating agreements for
individual sites without considering other agreements or available
resources does not ensure that limited resources will be allocated to
reducing the greatest environmental risks. To its credit, DOE has begun to
identify milestones that may require revision and to gather data on risks to
workers, the public, and the environment. DOE should be able to use these
data to set priorities across as well as within sites and to further develop a
strategy that will maximize the impact of the resources available for
cleanup.

DOE Has Completed Few
Cleanups

DOE has thus far focused largely on activities in the “characterization”
phase of the cleanup process—collecting data and investigating sites.
These activities, while necessary as part of the agreements between DOE
and its regulators, are often lengthy and can delay “remediation,” or the
actual cleanup of sites, for years. About 16 percent of DOE’s 856 cleanup
projects are now in the remediation phase. Physical cleanup has been
completed for about 13 percent of the projects (or for about 17 percent if
projects that required no action beyond characterization are counted). The
remainder are undergoing characterization. Increasingly, DOE is also
performing “interim actions,” or activities related to cleanups that are not
required under agreements with regulators. Such actions range from
posting signs and putting up a fence to removing contaminated soils.
According to DOE, 118 interim actions were completed in fiscal year 1994
and another 100 are planned to be completed in fiscal year 1995.
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Although DOE is improving its timeliness, it missed more than 20 percent of
the milestones it agreed to complete through 1994. Most of the milestones
that it did complete were studies or reports rather than cleanups, and
some were low-priority activities. At the Rocky Flats facility in Colorado,
for example, where DOE officials said they had tried to maximize the
number of milestones they could meet within budgetary constraints, EPA
assessed a penalty against DOE in 1993 for choosing to complete several
low-priority documentary milestones rather than one high-priority cleanup
milestone.

Despite recent data showing some improvement in DOE’s performance, the
Congress is increasingly questioning the Department’s progress.
Furthermore, as limits on funding tighten, as the costs of required
activities increase, and as growing numbers of milestones come due, DOE is
likely to fall farther behind. In 1994, 433 milestones came due, compared
with 23 in 1989.

Unrealistic Agreements
Have Impeded Progress

After claiming for years that its Cold War military mission exempted it
from environmental regulation, DOE was, during the late 1980s, “prodded
or dragged to the conclusion” that it would have to consider the
environment “to stay in business to produce [nuclear weapons],”
according to the former under secretary who presided over the signing of
many early agreements with regulators. However, the agreements that Dok
reached were often unrealistic—that is, they were not based on adequate
assessments of conditions at sites or of the Department’s technical
capabilities. For example, officials at Rocky Flats, who feared they would
be jailed for environmental violations, signed an agreement to clean up the
facility over a 10-year period even though, as one of them later told Gao,
“any technical person would have known that we couldn’t meet the
milestones.” Similarly, for the Hanford Reservation’s cleanup in
Washington State, a DOE official said “There was not [then]—and still is
not—[any] technology to accomplish this task. . ..”

In negotiating agreements with aggressive schedules, DOE assumed that if
milestones could not be achieved, changes would be made. However, DOE
has since had difficulty renegotiating some agreements. Given the
Department’s history of resistance to environmental regulation, many
regulators have been reluctant to renegotiate, seeing such requests as
evidence of mismanagement rather than as legitimate responses to new
information about conditions at sites or new understanding of
environmental technologies. In light of regulators’ reluctance to
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renegotiate, DOE has not sought to revise its commitments to remediate
groundwater at 22 sites through “pump and treat” actions whose estimated
life-cycle costs exceed $500 million, even though DOE now believes most of
these actions will do little or nothing to reduce risks to public health and
safety.

DOE has, however, negotiated some more realistic agreements that
promote progress. For example, despite a history of vigorous conflict with
regulators, DOE reached an agreement with the state of Idaho and EpA that
has enabled DOE’s Idaho National Engineering Laboratory to complete
more remediation milestones than any other site in the weapons complex.
This agreement establishes a single regulatory framework for complying
with all applicable laws, creates opportunities for communication between
DOE and the regulators, and supports a “bias for action” that encourages
the use of the most cost-effective methods to remediate the greatest risks.

Future Progress Depends
on Adopting a National
Risk-Based Strategy

To date, DOE’s cleanup strategy has been shaped by site-specific
environmental agreements whose priorities and requirements have not
always been consistent with technical or fiscal realities. Furthermore,
although these agreements may have been designed to allocate resources
efficiently at individual sites, under severe budgetary constraints the use
of many separately negotiated agreements is not well suited to setting
priorities among sites. To establish a baseline for a more comprehensive,
risk-based cleanup strategy, DOE is now evaluating the risks and public
concerns addressed by agreements at individual sites and identifying
milestones that may require revision because they are not technically
feasible or do not address immediate threats to health or the environment.
DOE could use the results of this effort, which are due to the Congress in
June 1995, to set priorities across as well as within sites and to further
develop a national cleanup strategy that will target the available resources
to the highest priorities.

DOE’s past efforts to establish priorities and use them to renegotiate
milestones have not been successful—largely because regulators have
distrusted DOE’s commitment to environmental remediation and have
questioned DOE’s analytical methods. Consequently, alternatives to the
current cleanup program, such as establishing a separate federal or private
entity to manage the cleanup, may have to be considered if DOE cannot
successfully renegotiate infeasible milestones. Both the Office of
Technology Assessment and the former chief of DOE’s cleanup program
have argued for alternatives to the current program. In 1989, Gao testified
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before the Congress that a national commission could help DOE develop a
process for establishing a more comprehensive cleanup approach.

To enable DOE to target its resources to the sites that present the greatest
risks, GAO recommends that the Secretary of Energy (1) set national
priorities for cleaning up the Department’s contaminated sites using data
gathered during DOE’s ongoing risk evaluation as a starting point and

(2) initiate discussions with regulators to renegotiate milestones that no
longer reflect national priorities.

Recommendation

Although DOE maintained that many factors limit the practicability of
developing a risk-based national strategy, it acknowledged a need to
renegotiate its agreements with regulators in light of new budgetary and
risk-based priorities. Such an approach, DOE now concedes, approximates
a national strategy such as GAO is recommending.

Agency Comments

DOE’s comments and GAO’s responses are presented in appendix I and at
the end of chapters 2, 3, and 4.
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Chapter 1

Introduction

Today, DOE faces the environmental legacy of its predecessors’ and its own
production of nuclear weapons. According to a recent DOE estimate, the
cleanup of contamination at over 7,000 sites—at 15 major facilities (see
fig. 1.1) and more than 100 smaller facilities across the nation—will cost at
least $300 billion (and perhaps as much as $1 trillion) and take more than
30 years to complete. Although DOE’s predecessors and DOE long resisted
environmental regulation, the Department committed itself at the end of
the Cold War to achieving compliance with federal and state
environmental laws and to establishing sound waste management
practices for the future. DOE’s primary mission is now to complete the
single largest environmental program in history.
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Figure 1.1: Major Facilities in DOE’s Nuclear Weapons Complex

ROCKY FLATS PLANT (RFP)
6,550 acres between Denver
and Boulder, CO

IDAHO NATIONAL
ENGINEERING
LABORATORY (INEL)
570,000 acres near
Idaho Falls, ID KANSAS CITY PLANT FERNALD

136 acres in Kansas City, MO 1,050 acres northwest
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HANFORD " *. "
360,000 acres near / ‘
Richland, WA INEL ¢ —"’

_
[l 4
= MOUND PLANT
AT B ‘
1" 306 acres in
LAWRENCE éﬁ;sas Miamisburg, OH

NATIONAL OAK RIDGE Y-12 PLANT
LABORATORY (LLNL) ' NL Q Located on 35,252-acre
821 acres in Livermore, CA, , Oak Ridge Reservation
plus 7,000 acres in Alameda \J near Oak Ridge, TN
and San Joaquin counties / k

PA

SAVANNAH RIVER

SITE (SRS)

NEVADA TEST SITE (NTS) ) 192,000 acres near
864,000 acres, 65 miles NTEX PLANT Pinellas Aiken, SC
northwest of Las Vegas, NV SANDIA NATIONAL 10,600 acres near

LABORATORIES (SNL) Amarillo, TX

7,600 acres near PINELLAS PLANT
LOS ALAMOS NATIONAL Albuquerque, NM, with major WASTE ISOLATION 90 acres in Largo, FL
LABORATORY (LANL) facilities at Livermore, CA PILOT PLANT (WIPP) |
27,500 acres at (413 acres) 10,240-acre site, 26 miles

Los Alamos, NM east of Carlsbad, NM

Source: GAO’s illustration based on DOE’s data.

. ’ For more than 50 years, DOE and its predecessors focused on producing
HlStOI'y of DOE’s nuclear weapons, giving relatively low priority to managing waste,
Waste Management whether hazardous (toxic) or radioactive or both (mixed waste). Many

people in DOE’s nuclear weapons complex had been aware of the problems
from the beginning, although they may have underestimated the severity of
the hazards or the difficulty of cleaning up the contamination. During the
Cold War years, when resources were constrained, production was
generally given priority over waste management, barring an immediate
safety hazard. Now, DOE’s workforce is expected to give its highest
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attention to the cleanup activity that was long regarded as a secondary
concern. At the Hanford Reservation in Washington State, for example,
DOE’s contractor generated radioactive waste without providing adequately
for its disposal or control. Beginning in 1944, the contractor filled
single-shell steel tanks with high-level radioactive liquids. In 1959, officials
first identified leaks in the tanks. Since then, definite or possible leaks
have been found in 67 out of 149 single-shell tanks. Estimates of leakage
range between 670,000 and 900,000 gallons of waste. Starting in 1971,
radioactive liquids were also placed in 28 double-shell tanks, whose walls
have two layers of steel rather than one (see fig. 1.2). As of

December 1992, no leaks had been detected in these tanks, but the wastes
in six of them are potentially explosive.

Figure 1.2: Construction of Double-Shell Tank at Hanford

Source: DOE.
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During the Cold War, DOE’s predecessors and DOE operated in secrecy,
largely without environmental guidelines. When environmental laws were
enacted, starting in the 1970s, the energy agencies' claimed exemption
from both federal and state provisions on national security grounds. In
1984, however, a federal district court ruled that the Resource
Conservation and Recovery Act (RCRA) applied to nonradioactive
hazardous waste at one of DOE’s facilities.? DOE accepted this ruling as
applying to all of its nuclear facilities.

Following the court’s 1984 ruling, DOE’s official policy called for full
cooperation with federal and state environmental regulators, as well as full
compliance not only with RCRA but also with the Comprehensive
Environmental Response, Compensation, and Liability Act of 1980, as
amended (CERCLA, commonly known as Superfund), and other
environmental requirements. DOE has acknowledged that its cleanup of the
nuclear weapons complex is subject to regulation by the Environmental
Protection Agency (EPA) and the states.

When the Cold War came to an end in 1989 and the demand for nuclear
weapons declined, DOE declared a new mission for the
Department—compliance with environmental laws and the cleanup and
restoration of contaminated sites. To reconcile this new mission with the
old weapons production mission, the previous administration undertook
several initiatives:

In June 1989, DOE announced a 10-point management plan to make
production priorities and environment, safety, and health (Es&H) priorities
compatible. The plan focused on (1) bringing facilities into compliance
with federal, state, and local Es&H laws and regulations, as well as DOE
orders; (2) strengthening safety, environmental protection, and waste
management programs; (3) resetting priorities for incentives and awards
paid to contractors by emphasizing ES&H requirements, including those
associated with state and federal cleanup laws and compliance
agreements; and (4) establishing a program under which teams of
technical experts—commonly called “Tiger Teams”—performed
comprehensive assessments of compliance with ES&H requirements at DOE
facilities.

In August 1989, DOE released its first environmental restoration and waste
management 5-year plan for the weapons complex. This plan set out an

IThe Atomic Energy Commission (1946-75), the Energy Research and Development Administration
(1975-77), and DOE.

’Legal Environmental Assistance Foundation v. Hodel, 586 F. Supp. 1163 (E.D. Tenn. 1984).
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The Office of
Environmental
Management

agenda for compliance with existing federal and state laws and outlined a
30-year goal for cleaning up all inactive waste sites.

In the fall of 1989, DOE created the Office of Environmental Restoration
and Waste Management—now known as the Office of Environmental
Management—to accomplish these goals.

With the creation of the Office of Environmental Management (EM), DOE
consolidated departmentwide responsibility for waste management and
cleanup, giving this mission the attention of top-level management. EM has
grown to spend over $6 billion a year—nearly $1 of every $3 appropriated
to DOE. Between 1989 and 1993, DOE received over $23 billion for
environmental activities.

EM is responsible for identifying and reducing risks and managing wastes
at 137 facilities in 34 states and territories where weapons or nuclear
energy research and production generated hazardous, radioactive, or
mixed wastes. EM is also responsible for managing spent nuclear fuel,
directing transportation and emergency response activities, controlling
and accounting for materials, and ensuring safeguards and security.
Finally, EM has site management responsibilities at four facilities where
DOE formerly conducted nuclear operations. At the Hanford Reservation in
Washington State, DOE produced plutonium at the world’s first full-scale
reactor; at the Fernald Environmental Management Project in Ohio and at
the Idaho National Engineering Laboratory in Idaho, it produced uranium
metals for weapons; and at the Rocky Flats facility in Colorado, it
fabricated the triggers for nuclear weapons. EM may soon become
responsible for cleaning up other DOE installations as they are shut down
or decommissioned for other uses. In fiscal year 1996, EM will gain
additional site management responsibilities at the Savannah River Site,
where DOE produced tritium and plutonium and at the Mound and Pinellas
plants, where DOE produced weapons components.

EM is currently organized around four major activities: environmental
restoration, waste management, facility transition and management, and
technology development. EM has also given priority to strengthening its
relationships with local communities and citizen review groups.

Through the environmental restoration activity, for which $1.8 billion was

made available for fiscal year 1994, DOE assesses and cleans up past
environmental contamination. It decontaminates and decommissions
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Environmental Laws

permanently closed DOE facilities and cleans up soil and groundwater,
seeking to eliminate or reduce risks to prescribed, safe levels.

Through the waste management activity, for which $3 billion was made
available for fiscal year 1994, DOE treats, stores, and disposes of all
generated waste. The Department plans to dispose of highly radioactive
defense waste in a proposed underground repository, while it intends to
place less radioactive defense waste, contaminated with long-lived
plutonium, in a repository called the Waste Isolation Pilot Plant, located
near Carlsbad, New Mexico.

Through the facility transition and management activity, for which

$671 million was made available for fiscal year 1994, DOE plans and
implements the final disposition of facilities that it no longer needs for its
other operating programs. Because many of these facilities are
contaminated with hazardous and/or radioactive materials, special
controls and monitoring are necessary during and after closure to protect
public health and the environment.

Through the technology development activity, for which $397 million was
made available for fiscal year 1994, DOE carries out applied research and
development to focus, manage, and accelerate the development and
implementation of new and existing technologies to meet specific
requirements of the environmental restoration, waste management, and
facility transition and management activities.

The climate in which DOE now operates is more open and accountable to
the Congress, state and federal regulators, environmental organizations,
and community groups. The shift in dominant missions from weapons
production to cleanup has enabled DOE to operate under public scrutiny
and work with public officials and private groups across the country.

DOE’s cleanup of the weapons complex is framed by goals and procedures
established primarily under RCRA and CERCLA, as well as state
environmental laws and regulations, most of which were developed during
the past two decades. These laws and regulations address waste problems
at both active and inactive DOE sites.

Requirements Under RCRA

RCRA, as amended, regulates the management of facilities that treat, store,
or dispose of hazardous wastes and the cleanup of hazardous wastes
released from such facilities. Although RCRA does not regulate radioactive
waste, it does, according to a June 1987 DOE interpretive rule, apply to the
hazardous component of mixed waste. (The Atomic Energy Act of 1954
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regulates both radioactive waste and the radioactive component of mixed
waste.)

RCRA requires a permit for a facility to treat, store, or dispose of hazardous
wastes. But before EpA or an authorized state can issue an operating
permit for the facility, the facility must correct or plan to correct any
release of hazardous materials, including any release from an inactive site.
If the facility cannot immediately correct such a release, the permit must
contain schedules for achieving compliance. These schedules are often
contained in compliance agreements between the regulators and DOE.

Requirements Under
CERCLA

CERCLA provides authority for the cleanup of the nation’s inactive or
abandoned waste sites. While federal agencies are required to comply with
CERCLA to the same extent as private entities, moneys from the cleanup
fund authorized by CERCLA (the Superfund) are not available to them.
Instead, federal agencies must pay for cleanups from their own or other
appropriations. In addition, under CERCLA radioactive materials are
considered hazardous substances.

DOE’s weapons facilities are subject to CERCLA’S procedures, standards, and
methods for identifying, assessing, and remedying releases of hazardous
substances, pollutants, and contaminants. The first phase of the
remediation process is the preliminary assessment, during which DOE
gathers readily available information on the extent of contamination at a
facility so that EPA can determine whether emergency action is called for,
additional investigation is needed, or no further action is necessary.

If additional information is needed, the second phase begins and the site
must be inspected. During this inspection, environmental samples are
usually collected. If the results of the inspection reveal substantial
contamination, EPA uses a hazard-ranking system to identify the site’s
potential hazard to the environment and public health; sites assigned a
score of 28.5 or more may be added to the National Priorities List (NPL).
Most of the facilities within DOE’s weapons complex have been placed on
the list or are being considered for listing. Currently, 19 DOE facilities are
listed. Within 6 months of being listed, a facility—in consultation with
EPA—must begin (1) a remedial investigation, which assesses the extent,
nature, and potential risks of the contamination, and (2) a feasibility study,
which evaluates various remedial alternatives. Within 180 days after EpA
reviews the remedial investigation and feasibility study, officials at an NPL
facility are required to enter an interagency agreement with EpA for
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remedial actions. DOE’s policy has been to enter into agreements with
regulators as soon as possible after a site has been placed on the NPL. If a
DOE site is not on the NPL, CERCLA provides that state laws on removal and
remedial actions shall apply.

Interagency agreements provide for enforcement by the parties and
citizens, penalties for failure to comply with the schedule or terms of the
cleanup, and procedures for obtaining funds and resolving disputes. In
addition, interagency agreements provide a means to integrate a facility’s
cleanup obligations under CERCLA and under RCRA. Other CERCLA provisions
require health assessments at all NPL sites and add state environmental
standards to the cleanup requirements for each site.

Multiple Requirements

Agreements and
Milestones

A DOE facility that has active and inactive hazardous waste sites may be
subject to requirements under both RCRA and CERCLA because a federal
facility regulated under RCRA may also appear on the NPL if it meets
CERCLA’s listing criteria. EPA first included federal facilities that were
subject to RCRA’s corrective action requirements on the NpL in 1989. After
being included on the list, such facilities become subject to the cleanup
actions and procedures specified under CERCLA as well as to the
requirements for corrective action established by EPA or a state regulatory
agency under RCRA.?

DOE has been negotiating agreements to address environmental violations
at most of its major facilities since the mid-1980s. It has reached
interagency agreements with EPA for most of its sites on the NPL and has
entered into agreements with EPA and states to correct other
environmental violations. Of 102 agreements signed since 1989, 22 have
been completed or renegotiated, and 80 remain active.*

Both DOE and its regulators use agreements and milestones to set priorities
and schedules at individual sites. In addition, DOE uses agreements in
budgeting as a basis for requesting funding from the Congress for
environmental management activities. DOE reports that about 80 percent of

3For more information on the integration of requirements under RCRA and CERCLA, see Nuclear
Cleanup: Difficulties in Coordinating Activities Under Two Environmental Laws (GAO/RCED-95-56,
Dec. 22, 1994).

4This count is based on a DOE list of federal and state agreements, dated May 19, 1994. Requirements
under these agreements range from single actions to cleanups of entire sites.
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its cleanup budget is targeted to meet milestones and satisfy
environmental regulations.

Although DOE—and, to a lesser extent, its regulators—uses the number of
milestones completed as a primary measure of its progress in performing
agreements, milestones vary widely in their complexity and are often not
comparable. For example, milestones range from completing studies or
preparing reports to physically cleaning up contaminated areas.
Furthermore, milestones are aggregated at some sites but not at others.
Thus, at Hanford, one milestone requires DOE to complete six remedial
investigations/feasibility studies per year, while at Rocky Flats, one
milestone requires DOE to provide state regulators with a work plan for a
remedial investigation/feasibility study of a single area or structure, called
an operable unit, within the site.

The scope of a cleanup agreement for an NPL site can be illustrated by the
agreement addressing contamination at the Fernald Environmental
Management Project, located near Fernald, Ohio. The cleanup of this
1,050-acre facility is organized around operable units that were defined on
the basis of their location or their potential for the use of a similar cleanup
technology. For each operable unit, a series of milestones defines
activities that must be completed by certain dates. For example, one
operable unit, which covers approximately 37 acres, includes a waste pit
containing over 500,000 cubic yards of low-level radioactive waste and
mixed waste. The milestones for this operable unit, which include
conducting a feasibility study (to evaluate the effectiveness of different
treatment methods for stabilizing the waste) and preparing a draft record
of decision (to document the chosen method of cleaning up this operable
unit), were due to EpA in December 1994. Figure 1.3 shows the milestones
associated with completing remedial investigations and feasibility studies
for the entire facility.
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Figure 1.3: Fernald Agreement Milestone Schedule

Operable Unit

FY-90 FY-91 FY-92 FY-93 FY-94 FY-95 FY-96 FY-97

OU1l: Waste Pit Area

OU2: Other Waste Units

OU3: Production Area Activities

OU4: Silos 1-4

OUS5: Environmental Media

Milestones

W Initial Screening of Alternatives

W Remedial Investigation Report Submittal to EPA

W Feasibility Study
W Record of Decision

Note: Additional milestones and an additional operable unit, known as the comprehensive
operable unit, address other activities for the entire facility.

Source: Adapted from an illustration in DOE’s fiscal year 1993 site-specific plan for the Fernald
Environmental Management Project.

In addition to monitoring the number of agreements and milestones it has
completed, DOE measures its progress in cleaning up sites by tracking the
number of “interim actions” it has taken. Unlike agreements and
milestones, these actions are not negotiated with regulators but are
planned by DOE to deal with immediate problems encountered in
long-range projects. Examples of interim actions include removing
asbestos from a reactor building at Idaho, applying herbicide to prevent
the movement of contaminated tumbleweed at Hanford, adding security
patrols at Oak Ridge to prevent the theft of contaminated scrap at a
quarry, and posting radiological signs at Fernald.
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Objectives, Scope,
and Methodology

Chapter 1
Introduction

The objective of this report was to identify factors that hamper progress in
the cleanup of DOE’s nuclear weapons complex. To obtain information
about internal obstacles to progress, we met with senior officials and staff
in the Office of Environmental Management, which is responsible for
implementing the waste cleanup program. We also met with senior
officials in the Office of Environment, Safety, and Health, which oversees
the cleanup for the Secretary of Energy. In addition, we interviewed
officials at field offices involved, or anticipating involvement, in major
cleanups because these offices play an important role in implementing
EM’S program.

To document EM’s progress in meeting agreement milestones, we asked
DOE to select data on all milestones due between June 1, 1992, and May 31,
1993. For each missed milestone, we asked DOE to identify a root cause of
the delay, which we confirmed by reviewing available documentation. We
then sorted these data by site, by cause, and by field office. For a sample
of missed milestones, we discussed the reasons for the delays with the
applicable state and/or EPA regulators. We also discussed with DOE the data
on milestones that it had collected for 1993 and presented in its
Environmental Management 94 report, as required by the National Defense
Authorization Act for 1994, as well as the results of its Phase II Milestone
Review.

To obtain information about external factors influencing DOE’s progress in
managing the cleanup program, we interviewed DOE contractors; EPA
headquarters and regional officials; state officials; officials from other
federal agencies reviewing DOE’s efforts, including the Office of
Technology Assessment and the Congressional Research Service; and
stakeholders from environmental and local citizen groups. We also
reviewed reports on DOE programs, including internal documents assessing
the management of specific EM programs or projects.

We conducted our work between April 1992 and December 1994 in
accordance with generally accepted government auditing standards.

We obtained written comments on a draft of this report from DOE. DOE
provided us with two letters and an attachment that was too long for us to
reproduce in this report. DOE’s letters and our responses appear in
appendix 1, and DOE’s comments—including some that appeared in the
attachment—are discussed, as relevant, at the end of chapters 2, 3 and 4.
We also discussed a draft of this report with state and EpA officials and
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incorporated their comments where appropriate throughout the body of
the report.
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Chapter 2

Cleanup of DOE’s Weapons Complex Has

Been Limited

DOE’s Cleanup
Progress Has Been
Slow

Although DOE has spent significant sums on environmental activities, it has
confined most of its efforts to preassessment or assessment actions, such
as preparing reports, investigating sites, and submitting documents to
regulators. To date, it has not finished cleaning up any of its major
facilities. Overall, “remediation,” or actual physical cleanup, is still a small
part of DOE’s activity.

On the basis of fiscal year 1994 year-end data, DOE reported that its
environmental restoration program includes 856 projects encompassing
more than 7,000 release sites.® Information obtained from characterizing
sites indicates that 689 of these projects will require remedial action, while
another 167 will require decontamination and decommissioning.’ DOE’s
progress in addressing these projects is as follows:

574, or 67 percent, are in the characterization or assessment phase. For
275 projects, preliminary investigations have been conducted, but
full-scale characterization has not begun. For 299 projects, remedial
investigations or similar activities are under way.

109, or 13 percent, have been completely cleaned up. DOE reports that the
physical cleanup has been completed for 17 percent; however, this
calculation includes 33 projects that required no further action beyond
characterization.

140, or 16 percent, are in the remedial design phase or actual remediation.
These include decontamination and decommissioning projects across the
complex. EM plans to complete 16 of these projects in fiscal year 1995.

DOE Fell Behind Schedule

DOE missed almost 30 percent of its enforceable agreement milestones for
the period from June 1, 1992, through May 31, 1993.7 During this period, 16
out of 21 facilities missed milestones. For example, the Los Alamos
National Laboratory missed 31 out of 42 milestones, and Rocky Flats
missed 8 out of 36. The number of milestones due ranged from 1 at Weldon
Springs to 42 at Los Alamos. At the Hanford site, activities for
characterizing tank wastes have fallen a year behind schedule.

°Release sites are locations contaminated by releases of radioactive or hazardous waste. A single
project can encompass hundreds of such sites.

5These represent nuclear facilities that have been decommissioned and now require decontamination.
More such projects are anticipated as DOE further downsizes its nuclear production facilities.

"This represents the most recent period for which these data were made available to us from DOE
during our review.
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The delays in completing milestones varied from one facility to another
and ranged from 14 days to 1,095 days. Over 90 percent of the missed
milestones were delayed by 30 days or more. Furthermore, 8 out of the 16
facilities that missed milestones (Hanford, Mound, Brookhaven, Kansas
City Plant, Fernald, Los Alamos, Lawrence Livermore and Rocky Flats)
missed at least one milestone by 365 days or more.

DOE officials believe that their performance in meeting milestones has
improved. In November 1994, DOE reported that it had missed 21 percent of
all its milestones cumulative through the end of fiscal year 1994.8

In commenting on a draft of this report, DOE officials also noted that
although the Department has not completed all of its milestones on
schedule, it has performed a number of interim actions that were not part
of its agreements with regulators. These actions have advanced the
physical cleanup at sites, reduced exposure to contaminants, or contained
contaminants; however, they are not considered final actions. DOE
reported that 118 interim actions were completed in fiscal year 1994 and
another 100 are scheduled for completion in fiscal year 1995.

More, and More Complex,
Milestones Will Come Due

In the coming years, the pace of milestones coming due will accelerate
rapidly. From 1989 to 1994, the number of annual planned milestones
increased over 18-fold—from 23 to 433. By the year 2019, DOE expects that
number to exceed 2,000. Figure 2.1 shows the number of milestones due
each year from 1989 to 1994. For the next few years, DOE’s focus will
remain on characterization activities, but by the turn of the century greater
numbers of remedial actions are expected to come due. These remedial
actions involve the design and construction of physical cleanup projects
and are far more complicated and costly than the characterization
activities preceding them.

SThese data are reported from DOE’s Progress Tracking System.
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Figure 2.1: Enforceable Milestones
Due, 1989-94

Slow Pace of Cleanup
Has Caused
Frustration

Number of Planned Milestones
423

400

300

236

200
171

100
100

1989 1990 1991 1992 1993 1994

Year

Source: GAO’s presentation of DOE’s data.

Both the Congress and regulators—the states and EPA—have expressed
frustration over the pace of DOE’s environmental restoration program.
During the 103rd Congress, DOE’s handling of various aspects of the
program was criticized in both houses, and a conference committee report
warned that funding for environmental projects would not be forthcoming
forever.?

DOE acknowledges that its progress has been slow, but it is pursuing ways
to accelerate its efforts. For example, at the Hanford Reservation—one of
the most contaminated sites within the weapons complex—the
Department is using “expedited response actions” (a type of interim
action) at selected locations. According to DOE, this approach allows the
Department and its contractors to reduce the amount of time needed for
preparatory research before actual cleanups can begin. In addition, DOE is
using an expedited site characterization process at Hanford that was first
demonstrated by the Argonne National Laboratory in July 1993. This

9“Making Appropriations for Energy and Water Development for the Fiscal Year Ending September 30,
1994, and for Other Purposes,” Fiscal Year 1994 Appropriations Conference Report (103-305) (Oct. 22,
1993).
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process employs multiple technologies and a multidisciplinary team to
produce high-quality data for decision-making.

Several Factors Limit
Progress

Several factors affect the progress of DOE’s cleanup program. DOE’S
problems are technically complicated because they involve both
hazardous and radioactive wastes. In addition, DOE’s sites present a wide
range of risks. Because information about these risks is limited,
calculating cumulative risks and planning site cleanups can be difficult.

We identified two other important issues that jeopardize DOE’s progress in
addressing sites: First, many of DOE’s agreements with regulators are
unrealistic; second, DOE’s environmental management strategy is focused
too much on setting priorities for individual sites and not enough on
setting priorities for the weapons complex as a whole.!° Chapters 3 and 4
discuss these problems.

Agency Comments
and Our Evaluation

In commenting initially on a draft of this report, DOE maintained that Gao
had overlooked “the significant number of accomplishments reflecting real
world progress” that the Department’s environmental restoration program
had achieved. As noted in chapter 1, DOE provided us with a lengthy
attachment in which it cited its accomplishments at individual sites. DOE
also emphasized its completion of many interim actions and development
of detailed performance measures for tracking its progress toward six
strategic goals (discussed in ch. 4). In addition, DOE pointed out that the
enforceable legal agreements under which it operates typically require
sites to be characterized before remediation can begin. Finally, DOE
attributed delays during the first 5 years of the program to “significant
start-up activities and reorganization disruption” and stated that later
years should be more productive.

We commend DOE for its accomplishments at individual sites and
acknowledge that both the interim actions it has taken and the
performance measures it has developed represent important steps in
cleaning up the weapons complex. In addition, we recognize that DOE is
required to characterize its waste sites as a first step in complying with
many of its agreements. Nevertheless, DOE has not moved far beyond
characterization, since 67 percent of its projects are in this phase.
Moreover, we are concerned that DOE will experience further difficulty in

UWe recently reported on the important role of improved technologies in cleaning up contaminated
sites. See Management Changes Needed to Expand Use of Innovative Cleanup Technologies
(GAO/RCED-94-205, Aug. 10, 1994).
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meeting its commitments as the balance of its environmental restoration
work shifts from characterization to cleanup and as both the costs and the
technical complexity of its tasks increase. Proposed reductions in federal
funding for environmental restoration will also affect DOE’s ability to
comply with the agreements.
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DOE Entered Into Unrealistic Interagency

Agreements

Progress in cleaning up the weapons complex, as measured by DOE’s
completion of milestones set forth in agreements with regulators, has been
slow because many agreements have turned out to be unrealistic and
changes have proved difficult and time-consuming to negotiate. Delays in
completing technically complex milestones have created tensions with
regulators, which DOE has tried to mitigate by emphasizing compliance
with other milestones, some of which, in DOE’s view, do not
cost-effectively reduce the greatest risks to human health and the
environment. Hence, DOE’s emphasis on meeting milestones has
discouraged a strategic focus at many sites. At a few sites, though, DOE and
its regulators have renegotiated agreements and have developed a more
integrated, collaborative, flexible approach that appears to have assisted
them in devising cost-effective strategies for reducing the greatest
environmental risks.

Unrealistic
Agreements Have

Roots in DOE’s
History

Until the late 1980s, DOE focused primarily on meeting military production
schedules, giving only limited attention to compliance with environmental
standards. As late as 1987, a state critic at a congressional hearing noted
that “DOE’s attitude toward compliance has been as bad as [that of] the
worst private sector violators. . . . [While DOE] now pays lip service to some
of the environmental laws, its compliance with those laws falls short of an
acceptable standard.”!!

Responding to pressure from federal and state regulators and the public,
DOE officials hastened to sign unrealistic cleanup agreements at several
sites, including Rocky Flats and Hanford, two of the major facilities within
the weapons complex. A former DOE under secretary recently
acknowledged that DOE “got into the compliance agreements. . . because
we had to stay in production to produce the requirements for the military.”
In this official’s words, the Department was “leveraged to be responsive to
the environment, safety, and health concern,”? and it entered into
agreements without ensuring that it could meet either their funding
requirements or their schedules. Meanwhile, DOE’s regulators pressured
DOE to sign agreements because they had no other means to ensure the
Department’s attention to environmental issues.

UEnvironmental Issues at Department of Energy Nuclear Facilities, statement by Anthony J.
Celebrezze, Jr., Attorney General, state of Ohio, before the U.S. Senate, Committee on Governmental
Affairs (Mar. 17, 1987).

2John C. Tuck, “Reflections on Tenure as the Under Secretary,” Office of the Executive Secretariat,
History Division, DOE (Jan. 17, 1993).
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The Rocky Flats
Agreement

According to DOE regional administrators responsible for Rocky Flats,
political pressure and the fear of prosecution led the Department to sign a
cleanup agreement for the plant before completing basic cost estimates
and project schedules. In June 1989, FBI agents raided Rocky Flats and
spent 3 weeks searching for evidence of deliberate violations of
environmental laws. This raid—the first investigation of DOE’s compliance
with environmental laws at any weapons facility—lent credibility to the
charges of environmental mismanagement that had been leveled against
the facility since the early 1970s and instilled fears of being jailed in Rocky
Flats officials as they completed negotiations for a CERCLA agreement in
1991. pOE officials told us they were “willing to give EPA anything it
wanted.” Nevertheless, they said, “the day we signed the [interagency
agreement], any technical person would [have] know[n] we couldn’t meet
the milestones.” The regulators, however, believed that DOE had signed the
agreement in good faith and could, with proper management, meet the
negotiated milestones. For further discussion of this issue, see the next
section of this chapter.

The Rocky Flats officials who committed DOE to the ambitious cleanup
schedule now believe that the agreement’s biggest flaw is its failure to
provide periodic opportunities for DOE and the regulators to formally
reevaluate schedules and revise milestones as changes in site conditions
or funding occur. The cleanup is now expected to take longer than the 10
years originally allotted for it, and, as of the summer of 1994, DOE had
missed about one-fourth of the agreement’s milestones.

DOE and the regulators have been renegotiating the Rocky Flats
interagency cleanup agreement and have drawn up a draft agreement that
provides for annual discussions of priorities among the parties and the
public, as well as revisions of milestones in response to budget shifts, new
technologies, experience, or other changes. The regulators believe that,
through earlier and greater involvement in DOE’s planning and scheduling,
they can help ensure that milestones are as realistic as possible. However,
in November 1994, EpA and state regulators suspended negotiations
because they found DOE unresponsive to a number of their concerns,
including the adequacy of baseline schedules, the disposition of
plutonium, oversight authority, and the future of the site. Our discussions
with regulators suggest that these concerns are being resolved.

The Hanford Agreement

According to DOE’s former Environmental Restoration Assistant Manager,
DOE entered into an unrealistic cleanup agreement at the Hanford
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Reservation near Richland, Washington. This tri-party agreement—so
called because it involved DOE, EPA, and the Washington State Department
of Ecology—was signed in 1989 and was DOE’s first cleanup agreement. It
established hundreds of milestones, for both environmental restoration
and tank waste remediation, which are to be completed over 30 years. DOE
agreed to some milestones, such as removing radioactive tritium from
groundwater, without knowing whether the tasks were technically
feasible. The former DOE official told us that “There was not [then]—and
still is not—[any] technology to accomplish this task. . . .” Other activities
and schedules in the Hanford agreement have also turned out to be
unrealistic. For example, technical complications delayed the completion
of one milestone by more than 1,000 days and also postponed the
performance of later milestones in the series.

Because DOE was unable to meet the milestones in the first tri-party
agreement, the parties agreed to renegotiate the agreement. They
completed their revisions in January 1994, after 9 months of negotiation.
Among other things, the new agreement emphasizes setting aggressive
schedules to deal with urgent risks, striving to lower the cost of the
cleanup by $1 billion over the next 5 years, and creating new opportunities
for public involvement. The regulators allowed DOE to delay some of its
milestones in return for a commitment to act more aggressively to reduce
the greatest safety risks. The new agreement reflects revised views about
the relative seriousness of different waste problems and the realization
that new technologies for treating waste are more difficult to develop than
originally anticipated. The agreement has been praised by federal and state
officials as well as some public interest groups.

However, even the revised milestones may not be realistic. In

September 1994, the Washington State Department of Ecology expressed
increasing concern over the pace of DOE’s implementation of the tank
waste remediation system. In addition, in early December 1994, the
Defense Nuclear Facilities Safety Board wrote a letter to the Assistant
Secretary for Environmental Management expressing the Board’s concern
that the Hanford high-level radioactive waste storage tank program “is in
difficulty.” The Board included a memorandum stating that “the high-level
tank characterization program is so far behind schedule that either a large
increase in resources or a new strategy requiring much less sampling and
analysis will be needed. . . .”
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Unrealistic
Commitments Have
Been Difficult to
Change

DOE assumed, when it entered into environmental agreements, that it
would be able to revise unrealistic milestones. Agreements contain
provisions for revising schedules; hence, for DOE officials who described
milestones as “best estimates, rather than accurate predictions,” change
was to be expected. Regulators, however, have often viewed agreements
as less subject to change. At Hanford, for example, DOE saw the original
tri-party agreement as a general framework for cleanup, while the state
and EPA considered its milestones as enforceable. Thus, at many DOE sites,
the process of changing an agreement can be long and difficult, according
to both DOE officials and regulators with whom we spoke.

Changes either in the type or scope or in the timing of work to be
performed require the approval of DOE’s regulators. Thus, if DOE wishes to
modify a negotiated activity, it is required to submit a technical
justification to the regulators. According to both DOE and regulatory
officials, such a justification is often rejected and has to be resubmitted
several times before an agreement is reached. Similarly, regulators may
refuse to reschedule activities unless they view the revised dates as
acceptable. Again, a time-consuming exchange of documents may be
required for DOE to obtain approval of a change.

Regulators vary in their willingness to consider changes to agreements.
Generally, they will consider changes if they find DOE’s technical
justifications sound, but they also believe that continually negotiating
milestones damages the integrity of their agreements. To maintain
credibility with their constituencies, they may resist changes.
Environmental officials from Washington, Colorado, South Carolina,
Tennessee, and Ohio told us they would stand firm against any
unwarranted changes to an agreement that would delay their schedule.

When DOE has constructive relationships with its regulators, disputes are
resolved smoothly, but when its relationships are strained, comparable
disputes can take significantly longer to resolve. According to some waste
policy experts, having trusting relationships with regulators is one of the
most important indicators of a well-managed cleanup operation. At Oak
Ridge, for example, where a measure of trust has existed between DOE and
its regulators, EPA was willing to consider any reasonable proposals for
altering scheduled milestones when it found deficiencies in a remedial
investigation report that DOE submitted. Acknowledging that DOE might not
have anticipated the need for additional fieldwork and reports, EPA
extended DOE’s schedule. At Rocky Flats, however, where the relationship
between DOE and its regulators has been more demanding, EPA and the
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state of Colorado agreed to extend an initial deadline but not to postpone
subsequent deadlines. Although the regulators viewed this approach as
reasonable, given the extended period of time between milestones, DOE
officials said that it forced them to spend time applying for extensions that
should have been spent performing technical work. Whereas DOE
maintained that it was unable to complete its milestones on time because
of “budget constraints,” regulators at Rocky Flats believed that DOE either
did not request sufficient funding to meet its deadlines or did not
efficiently manage the funding it received.

Reliance on
Milestones
Discourages Strategic
Focus

When DOE has been unable to renegotiate or has not sought to change
unrealistic agreements or milestones, it has sometimes focused more on
compliance than on cleanup. It has spent scarce resources to demonstrate
its willingness to meet its legal commitments even when its expenditures
have not advanced its environmental goals.

At the Hanford Reservation, for example, DOE continued to modify a
facility, known as B Plant, in order to meet an October 1993 milestone,
even though DOE studies had consistently shown that the modification
would not meet federal and departmental regulations. GAo had also
concluded, as early as June 1991, that DOE’s efforts were fruitless, yet DOE
did not abandon the project until the spring of 1992. DOE estimated that the
project would cost more than $600 million."

At Rocky Flats, DOE also focused more on meeting milestones than on
facilitating cleanups. When it found that it did not have sufficient funds to
complete a costly, high-priority milestone on schedule, it decided to
perform several less costly, low-priority milestones instead. Specifically, in
March 1993, it developed work plans for several sites at Rocky Flats rather
than complete the draft of an investigation/inspection report that was due
as part of its interagency agreement with EPA and the state of Colorado. To
complete the draft, it would have had to conduct expensive fieldwork to
assess the extent to which soil and groundwater had been contaminated
by the leakage of hazardous and radioactive materials from drums stored
at the site during the 1950s and 1960s. According to a DOE manager at
Rocky Flats, “We have been driven to maximize the number of milestones
we meet.” The regulators, however, were not satisfied with DOE’s
substitution of quantity for quality; they faulted DOE for mismanagement
and recommended a penalty. According to the regulators, DOE unilaterally

BFor more information on B Plant modifications see Nuclear Waste: Pretreatment Modifications at
DOE Hanford’s B Plant Should Be Stopped (GAO/RCED-91-165, June 12, 1991).

Page 31 GAO/RCED-95-1 DOE’s Environmental Agreements



Chapter 3
DOE Entered Into Unrealistic Interagency
Agreements

decided which milestones to meet and which to miss, without discussing
priorities with them or acknowledging that it could not complete all of the
milestones on schedule. “If DOE had discussed the problem with us,
possibly we could have found a solution to the problem and possibly we
could not have, but with DOE’s approach we never had the opportunity to
try,” said a state regulator.

At 22 projects throughout the weapons complex, DOE has agreed to
implement a groundwater remediation technique called “pump and treat.”
This technique—which involves pumping contaminated water out of the
ground, treating it to remove hazardous and other constituents, and then
discharging the treated water to the surface or injecting it back into the
ground—is commonly a part of EPA and state groundwater cleanup
strategies because it is often the only technique available for attempting to
remove contamination from groundwater. Although it can prevent further
degradation and return groundwater to beneficial uses, it is frequently
viewed as an ineffective technology because its use is scheduled to
continue at some sites for 30 years or more. Moreover, according to DOE, at
many sites the technique does little or nothing to reduce risks to public
health and safety. Over the lives of its projects, DOE expects the costs of
using pump-and-treat techniques to exceed $500 million.

Activities at Savannah
River Lack Strategic Focus

At Savannah River, DOE entered into agreements with the state of South
Carolina and with EPA to perform cleanups required under both RCRA and
CERCLA. DOE’s implementation of these agreements—and DOE’s
relationships with the regulators—reflects the difficulty of carrying out
cleanups efficiently when the parties have entered into agreements
without fully understanding the technical complexity of the tasks involved,
without providing adequately for change in response to technical or fiscal
realities, and without concurring on key elements, such as the severity of
the risk, the benefits of the negotiated remedy relative to the costs, or the
actions needed to satisfy multiple legal requirements.

To comply with the terms of a 1992 RCRA permit, DOE agreed to address
groundwater contamination associated with currently inactive seepage
basins that had been contaminated by the Department’s operations. The
regulators gave DOE 3 years to develop an implementable solution. In the
absence of a more appropriate cleanup technology, DOE agreed to conduct
pump-and-treat operations. However, as DOE explained to the regulators, it
was reluctant to proceed with an activity that, in its view, would have
limited benefits and high costs. DOE estimated that this project would cost
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over $32 million to construct, and it anticipated that the project would
continue for 30 years or more, at an annual operating cost of $4 million to
$6 million.

Subsequently, DOE determined from an interim assessment of risks at the
site that the contaminated groundwater posed no imminent off-site risk
and that any risk to persons at the site could be controlled without
conducting pump-and-treat operations. DOE then proposed controlling
access to the site and managing the contamination until a more effective
remedy could be developed. The regulators rejected DOE’s proposal,
maintaining that DOE’s assessment was based on faulty reasoning and a
questionable interpretation of environmental models. Although DOE
challenged the regulators’ insistence on the pump-and-treat remedy for 2
years, it decided in 1994 to demonstrate its willingness to cooperate with
the regulators by fully implementing the agreement.

At Savannah River, as at many other sites, DOE faces the challenge of
coordinating the activities that are required under both RCRA and CERCLA.
Here, DOE is continuing the cleanup activities that it began to meet RCRA’S
requirements and is coordinating its performance of CERCLA’s requirements
with these ongoing efforts. Thus, in addition to conducting the
pump-and-treat project required under the 1992 RCRA permit, DOE is
preparing CERCLA documentation for the project and is expecting public
comments on the documentation.

Elsewhere at Savannah River, a disagreement has arisen between DOE and
its regulators over the need to prepare additional documentation—at an
estimated cost of $33,000—to demonstrate that, in cleaning up a facility
under RCRA, DOE also complied with requirements under CERCLA.
Essentially, this documentation would modify paperwork prepared under
RCRA to suit formats used under CERCLA; it would not entail additional
cleanup work or disclose new information. Whereas South Carolina and
EPA regional officials believe that DOE could use a simpler, less expensive
approach to satisfy CERCLA’s requirements, DOE officials at Savannah River
believe that the documentation is necessary to complete the
administrative record. Since over 200 other sites at Savannah River are
awaiting cleanups under RCRA, DOE’s approach, if extended to all of the
cleanups, could prove costly.

l4See Nuclear Cleanup: Difficulties in Coordinating Activities Under Two Environmental Laws
(GAO/RCED-95-66, Dec. 22, 1994).
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To expedite cleanups at Savannah River, DOE and its regulators have
instituted a 3-year project planning process to coordinate activities with