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Executive Summary ‘

Purpose

The Department of Energy’s (DOE) Hanford, Washington, facility has
produced plutonium for nuclear weapons for more than 40 years, and
conducts energy research and development activities. As a result, Han-
ford generates radioactive, hazardous, and mixed (contains both radio-
active and hazardous substances) waste; most has been stored or
disposed of on-site. The Chairman, House Subcommittee on Environ-
ment, Energy, and Natural Resources, and Ranking Minority Member,
Senate Subcommittee on Energy, Nuclear Proliferation, and Government
Processes, asked GAO to determine how Hanford complies with the
Resource Conservation and Recovery Act of 1976 (RCRA) and the Com-
prehensive Environmental Response, Compensation, and Liability Act of
1980 (CERCLA) in managing and disposing of its waste. (See p. 8.)

Background

The methods Hanford uses to store or dispose of waste have changed
over the last 43 years. Between 1943 and 1980, Hanford used 149 single-
shell tanks to store high-level liquid radioactive waste. Leaks from these
tanks prompted Hanford to use double-shell tanks; it expects to have 28
by October 1986. Also, until 1970 Hanford disposed of liquid low-level
and transuranic (man-made radioactive elements with atomic numbers
greater than uranium) radioactive waste directly to the soil and buried
the solid form of these wastes in shallow pits. Hanford continues to use
soil disposal and burial for low-level waste, but since 1970 it has pack-
aged and stored solid transuranic waste pending geologic disposal. Also,
since 1973 Hanford has put liquid transuranic waste in double-shell
tanks. Hanford has 39 active and at least 337 inactive low-level waste
disposal sites and 35 transuranic waste sites.

RCRA and CERCLA are multi-faceted, complex waste management statutes.
RCRA regulates hazardous waste from generation through its ultimate
disposal, and CERCLA regulates the cleanup of inactive waste sites. DOE
must comply with both statutes but is exempt from RCRA when compli-
ance would be inconsistent with the Atomic Energy Act; RCRA also
excludes source, byproduct, and special nuclear material (GAO refers to
these as RCRA's Atomic Energy Act exclusions). CERCLA has no exclu-
sions, and one provision of RCRA’s 1984 amendments (underground
storage tanks) includes all radioactive material. Effective January 1986,
the Environmental Protection Agency (EPA) authorized Washington State
to implement RCRA under EPA’S direction; EPA manages CERCLA.

Results in Brief

GAao found that Hanford has been slow to implement both waste manage-
ment statutes—it has not identified all units that should be regulated
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Executive Summary

Principal Findings

under RCRA nor has it identified all potential CERCLA sites that may
require corrective actions. As a result, Hanford does not know—nor can
it ensure the regulatory agencies—that it is appropriately managing
and/or disposing of its radioactive, hazardous, and mixed waste.

In addition, Hanford disposes of liquid low-level waste directly to the
soil—including byproduct waste that is exempt from RCRA and other
waste that is not exempt. State and EpA officials oppose both practices
primarily to prevent groundwater contamination. Hanford officials
believe that RCRA’s Atomic Energy Act exclusions allow them to dispose
of byproduct waste in this manner without a permit, while at the same
time Hanford has begun to apply for permits to dispose of similar,
nonbyproduct waste.

Further, Hanford does not meet RCRA’s groundwater monitoring require-
ments at four hazardous or mixed waste units; other units also may not
comply.

Inadequate Identification

Although Hanford submitted RCRA permit applications for 13 units when
required, it continues to identify disposal units that should be per-
mitted—12 more as of September 1986. Hanford is likely to identify
others after DOE and EPA resolve several regulatory issues and one of
Hanford’s contractors completes analyzing options to shallow land
burial for lead and other radioactively contaminated, hazardous waste.
(See p. 24.)

Also, Hanford has not identified the magnitude of its CERCLA problems.
In July 1986 Hanford sent DOE a draft report that identified 337 sites.
Although the draft report could change, GAO found that Hanford (1) lim-
ited the scope of the report—it excluded at least 43 sites where it did
not dispose of waste directly to the soil, (2) did not comply with DOE’s
policy—it excluded at least 200 unplanned release sites, (3) counted at
least 56 multiple units as 25 sites, and (4) excluded 149 high-level waste
tanks. Therefore, the total number of CERCLA sites at Hanford could be
significantly higher than 337—750 or more. (See p. 44.)
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Liquid Waste Disposal

Hanford officials believe that they can use soil disposal for liquid low-
level waste containing chemical substances, including waste considered
to be byproduct—and continue without a RCRA permit and/or EPA or
state oversight. Hanford did not include any such units in its November
1985 RCRA applications. State and EpPA officials told Gao they would not
allow private entities to dispose of waste in this manner without protec-
tive liners and proper monitoring. In September 1986—almost a year
after required—Hanford submitted an application for seven mixed
waste units that dispose of waste to the soil; none are byproduct units.
Although Hanford now acknowledges that some low-level liquid waste
disposal units come under RCR4, it continues to dispose of other, similar
waste outside of RCRA because Hanford considers the waste to be
byproduct. (See p. 27.)

Groundwater Monitoring

At 4 sites with 17 disposal units, Hanford does not have an effective
groundwater monitoring system to detect hazardous waste releases and
ensure that its disposal practices do not contaminate the environment.
RCRA regulations require at least four wells appropriately located around
each hazardous waste disposal site to detect leaks; Hanford does not
meet this requirement. In February 1986, EPA and the state issued an
enforcement order; Hanford agreed to drill up to 77 wells at the four
sites by November 1987. State officials told Gao they will assess the
data from the wells before determining whether Hanford needs to take
additional actions.

Hanford may also not meet RCRA’s groundwater monitoring requirements
at other waste sites. Hanford officials continue to work with EPA and the
state on this issue, but they believe that the need for and location of
groundwater monitoring wells should be considered on a technical basis
for all of Hanford rather than on a site-by-site basis and/or strict adher-
ence with RCRA requirements. (See pp. 34 and 51.)

Other Issues

Since November 1984 compliance with RCRA and CERCLA has become
more complex because RCRA requires that corrective actions be taken for
CERCLA sites as a prerequisite for receiving a RCRA permit. Also, a 1984
RCRA amendment provides that petroleum and hazardous substances in
underground storage tanks are subject to RCRA; Hanford’s 177 high-level
waste tanks must now comply with this provision. However, EPA has
until November 1988 to issue underground storage tank regulations; EPA
officials could not estimate when corrective actions regulations would
be issued. Further, on October 17, 1986, the President signed CERCLA
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Executive Summary

amendments that introduce additional uncertainties not only concerning
Hanford’s plans and timing for corrective actions under CERCLA but also
the corrective actions required to receive a RCRA permit. (See p. 64.)

Matters for
Congressional
Consideration

Hanford uses RCRA’s Atomic Energy Act exclusions to dispose of low-
level byproduct waste in a manner different from what RCRA would
otherwise allow. In view of the potential environmental problems that
could result from this difference and a recent legislative change that
reduced the applicability of the exclusions, GAO believes the Congress
should consider whether RCRA’S Atomic Energy Act exclusions are still
appropriate.

Recommendations

The Secretary of Energy should require Hanford to report to EPA and
Washington State

all sites and units previously and currently used to treat, store, and dis-
pose of waste, including those considered to be byproduct and those con-
taminated by unplanned releases and

the regulatory authority (RCRA, CERCLA, or the Atomic Energy Act) that
controls the management, disposal, and/or corrective actions for all sites
and units identified.

GAO believes that DOE’s implementation of this recommendation would
not only assist Hanford to comply with RCRA, CERCLA, and the Atomic
Energy Act but would also help DOE to address recommendations made
in Nuclear Energy: Environmental Issues at DOE’s Nuclear Defense Facil-
ities (GAO/RCED-86-192, Sept. 8, 1986).

Agency Comments

Gao discussed the facts presented with DOE, EPA, and state officials and
incorporated their clarifications where appropriate. As requested, GAO
did not ask these agencies to review and comment officially on this
report.
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Chapter 1

Introduction

Overview of the
Hanford Site

The Department of Energy (DoE) owns the Hanford facility, which occu-
pies 570 square miles in southeastern Washington State. Hanford was
established in 1943 as part of the Manhattan Project to produce pluto- -
nium for nuclear weapons. Although Hanford continues to produce plu-
tonium, it also conducts various other functions such as fuel fabrication,
fuel reprocessing, and energy research and development activities. As a
result of these activities, Hanford generates high-level, transuranic, and
low-level radioactive waste; hazardous waste; and waste containing bott
radioactive and hazardous substances (mixed waste). In managing and
disposing of its various wastes, Hanford must comply with numerous
environmental laws, such as the Clean Air Act, the Clean Water Act, the
Toxic Substances Control Act of 1976, the Resource Conservation and
Recovery Act of 1976 (RCRA), and the Comprehensive Environmental
Response, Compensation, and Liability Act of 1980 (CERCLA).

The Congress enacted RCRA and CERCLA to recognize the major environ-
mental problems caused by inadequate management of hazardous waste
from generation through disposal (RCRA) and to establish a mechanism
for the cleanup of inactive hazardous waste disposal sites (CERCLA).
Under certain circumstances, RCRA exempts DOE facilities from compli-
ance; CERCLA has no such exemption.

Hanford is located on a desert plain, averaging about 6.3 inches of rain-
fall annually. The plain rises gradually to an altitude of about 400 feet
above sea level in the southeastern part of the site and 700 feet in the
northwestern part. The Columbia River flows through the northern part
of the site and forms part of its eastern boundary. The Yakima River
flows along a portion of the southern boundary. The cities of Richland,
Pasco, and Kennewick, known as the Tri-Cities, situated on the
Columbia River downstream of Hanford, have a combined population of
about 144,000. Groundwater aquifers—both unconfined and confined
(contained in impermeable material to prevent the movement of
water)—underlie the site.

The four primary contractors that assist DOE in conducting the various
activities at Hanford are (1) Rockwell Hanford Operations, responsible
for fuel reprocessing, waste management, and site support services such
as security and fire protection, (2) Battelle Memorial Institute, respon-
sible for operating the Pacific Northwest Laboratory and conducting
environmental monitoring, (3) UNC Nuclear Industries, responsible for
fuel fabrication and an on-site reactor, and (4) Westinghouse Hanford
Company, responsible for a research laboratory and the fast flux test
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Description of Various
Waste Types at
Hanford

facility, a research reactor. Four other contractors provide construction
and support services. By October 1, 1987, DOE expects to consolidate the
activities performed by the eight contractors under four contractors to
more effectively and efficiently manage the facility.

Four major operating areas exist at Hanford: the 100 area contains one
active and eight deactivated plutonium production reactors; the 200
area includes the fuel reprocessing plant and waste management facili-
ties, including the high-level waste storage tanks and low-level waste
liquid and solid disposal sites; the 300 area contains fuel fabrication and
research facilities; and the 400 area contains the fast flux test facility.
In addition, the 600 area encompasses the remainder of the site,
including a hazardous waste landfill.

Hanford generates high-level, transuranic, and low-level radioactive
waste; hazardous waste; and mixed waste. DOE regulates itself in all
areas of radioactive waste management and must comply with RCRA in
managing and disposing of its solely hazardous waste. Regulation of
mixed waste has been—and continues to be-—a jurisdictional issue
among DOE, the Environmental Protection Agency (EPA), and states.

High-Level Radioactive
Waste

High-level waste, generated from reprocessing spent or used nuclear
reactor fuel, remains dangerous for hundreds of years and must be han-
dled behind protective shielding. Between 1943 and 1980, Hanford used
149 single-shell carbon steel tanks (capacity ranged from about 55,000
to 1 million gallons) to store high-level liquid waste. In 1956 Hanford
suspected that one single-shell tank leaked radioactivity into the ground.
Subsequently, Hanford identified 28 additional leaking tanks and 31
others that may have leaked because of tank liner corrosion and deterio-
ration. Hanford officials told us it is unlikely that they will find addi-
tional leaking tanks because they no longer put liquid waste in single-
shell tanks.

As a result of the leaks detected, in 1968 Hanford began constructing,
and in 1970 began using, double-shell carbon steel tanks to store high-
level waste. It currently has 20 active double-shell tanks and expects to
put 8 more into service in October 1986; these tanks have a capacity of 1
million gallons each. DOE documentation shows that Hanford has about
61.4 million gallons, or 232,000 cubic meters, of high-level waste in var-
ious forms in the single- and double-shell tanks.
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In March 1986 DOE released a draft environmental impact statement
(DEIS) that evaluates alternatives for the permanent disposal of Han-
ford’s high-level waste in the single- and double-shell tanks. Although
Hanford expects to finalize the environmental impact statement in the
spring of 1987, Hanford officials told us that it could be 7 years before :
decision is made on the permanent disposal of the single-shell tank
waste. In the interim Hanford would conduct further research on the
most viable permanent disposal alternative. However, beginning in
1996, Hanford plans to vitrify (convert into glass) the high-level waste
in the double-shell tanks, store it in stainless steel canisters on site, and
eventually send it to a geologic repository when one is available (about
1998).

However, not all of Hanford'’s high-level waste is stored in tanks.
Between 1972 and 1985, Hanford removed two high heat emitting radio
active elements—cesium and strontium—from the single-shell tank
waste. Hanford wanted to eliminate a potential heat problem when it
removed water from the waste before transferring it to other single-she
tanks. Hanford processed the cesium and strontium and put them in
double-walled capsules. The 2,179 capsules are stored in stainless steel-
lined concrete water basins. The 1,579 cesium capsules have commercia
value as irradiation sources in food processing and medical equipment
sterilization. According to Hanford officials, DOE has leased all the
cesium capsules either to private firms or loaned them to other DOE facil
ities such as the Oak Ridge National Laboratory. At the end of their esti
mated 20 to 40 year useful life, the capsules will be returned to Hanforc
before their permanent disposal. Currently, the 600 strontium capsules
have no demonstrated commercial demand, according to Hanford
officials.

Transuranic Radioactive

Waste

‘Transuranic (TRU) waste generally refers to discarded material such as

machinery, tools, filters, rubber gloves, paper, rags, sheet metal, glass-
ware, and dried or cemented sludge from fuel reprocessing. TRU waste is
contaminated with man-made radioactive elements having atomic num-
bers greater than uranium (plutonium, neptunium, americium, and

-curium). TRU waste contains medium radioactivity that decays slowly.

Most TRU waste can be handled without protective shielding, but it is
toxic and remains that way for thousands of years.
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Hanford has four types of TRU waste: solid waste buried before 1970,
solid waste stored since 1970, liquid waste stored since 1973, and soil
contaminated from pre-1973 waste disposal practices when liquid waste
containing TRU radioactive elements was drained directly to the soil.
Hanford no longer buries solid TRU waste or disposes of such liquid
waste directly to the ground. Since 1970 Hanford has packaged and
stored solid TRU waste primarily in 55-gallon drums, and since 1973 has
stored liquid TRU waste in double-shell tanks. As of December 1985, bOE
documentation estimated that the combined volume of buried waste,
contaminated soil, and stored TRU waste is about 175,000 cubic meters.
Because liquid TRU waste is commingled with other waste in the high-
level tanks, DOE’s documentation does not show a separate estimate for
it. Hanford plans to process, package, and send stored and future-gener-
ated solid TRU waste to a DOE repository in New Mexico beginning in
October 1988 and to process the liquid along with high-level waste
beginning in 1996. Hanford does not expect to decide until 1994 on the
actions needed to better ensure the environmental integrity of the con-
taminated soil and solid TRU waste sites.

Low-Level Radioactive
Waste

Hanford generates both solid and liquid low-level waste. Solid low-level
waste consists of trash—tools, paper, rags, and glassware—and liquid
low-level waste consists primarily of water circulated through various
facilities to reduce or absorb heat (cooling water). Low-level waste typi-
cally contains small levels of radioactivity in large volumes and most
can be handled without protective shielding.

Between 1943 and January 1986 Hanford generated about 210 billion
gallons of liquid (excludes cooling water used for the nine plutonium
production reactors) and about 11 million cubic feet of solid low-level
waste. Hanford officials pointed out that they have some uncertainty
about the contaminated water estimate but believe that about 29 billion
gallons of the liquid was contaminated with low-level radioactivity; the
remainder was uncontaminated water used in various plant operations.
During 1986 officials estimate that Hanford could generate about 9.8 bil-
lion gallons of liquid and about 850,000 cubic feet of solid low-level
waste. According to Hanford officials, about 1.4 billion gallons of the
liquid is radioactively contaminated and the remaining 8.4 billion gal-
lons is uncontaminated cooling water and steam condensates.

The contaminated water has been disposed of directly to the soil
through subsurface facilities (cribs, ponds, trenches, ditches, and french
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drains). Hanford has 28 active and an estimated 275 inactive liquid dis-
posal facilities at the site. Solid waste is buried in shallow pits or
trenches, 4 to 25 feet below the ground. Hanford has 11 active and an
estimated 62 inactive solid waste disposal sites.

Hazardous Waste

Hazardous waste contains substances that are highly toxic, corrosive,
reactive, or ignitable or are listed in 40 CFR Part 261. The specific sub-
stances—over 400-—include cadmium, chromium, lead, and solvents
used in degreasing such as tetrachloroethylene.

Hanford generates various solely hazardous wastes, but the amount is
small compared with the amount of radioactive waste generated. As of
January 1986, for example, Hanford had about 41,000 gallons of liquid
and about 14,100 pounds of solid hazardous waste. Liquids are now sent
to an approved off-site facility for treatment, recycle, or disposal; solids
are stored pending the state's review of Hanford’s RCRA permit
applications.

Mixed Waste

RCRA Addresses
Today’s Problems

Mixed waste contains both radioactive and hazardous substances. Han-
ford officials could not estimate how much solid and liquid low-level
mixed waste was generated between 1943 and January 1986; they will
evaluate this as part of their CERCLA activities. These officials believe,
however, that most of Hanford’s old liquid and solid low-level waste
sites contain some mixed waste.

In 1986 Hanford officials estimate that about 10,000 cubic feet of solid
mixed waste would be generated as well as some low-level liquid mixed
waste. They could not estimate how much. These officials explained
that Hanford currently has two low-level waste streams with hazardous
characteristics, but these streams contain byproduct material, and in
July 1986 Hanford completed in-plant modifications to manually reduce
or eliminate the hazardous characteristics of both streams. In addition,
Hanford continues to characterize the substances in other liquid low-
level waste to determine if they contain hazardous substances that
would make them subject to RCRA.

In 1976 the Congress enacted RCRA to, among other things, regulate the
management and disposal of current and future generated hazardous
waste from “‘cradle to grave.” RCRA requires that any person or company
owning or operating a facility where hazardous waste is treated, stored,
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or disposed of must obtain g permit and comply with performance,
recordkeeping, reporting, and facility operation standards. The act also
provides that facilities in operation on or before November 19, 1980,
may continue operating under ‘“‘interim status” until a final hazardous
waste permit is received. Interim status is Part A of the RCRA process
and the final operating permit application is Part B. Until final disposi-
tion of the permit application, facilities must comply with interim status
regulations, such as groundwater monitoring and financial responsibility
requirements.

EPA is responsible for implementing RCRA but may authorize a state haz-
ardous waste program if the state’s program is at least equivalent to
EPA’s. On August 2, 1983, EPA granted interim authorization to Wash-
ington State for hazardous waste management; effective January 31,
1986, EPA granted the state final authorization except for requirements
related to RCRA’s 1984 amendments, which EPA retains until it authorizes
this program. Hanford submitted Part A and Part B applications to EPA
and the Washington Department of Ecology, EPA’s counterpart in the
state, on November 7, 1985. State and EPA officials estimate that it could
take until 1990 to process Hanford’s Part B application. However, they
expect to complete permit action on Hanford’s on-site hazardous waste
landfill by 1988 and are considering granting permits by grouping
processes or units identified in the Part B application rather than
issuing only one site-wide permit.

For many years after RCRA was enacted, DOE contended it was exempt
from the act’s regulation. DOE took this position because RCRA specifi-
cally excludes from its jurisdiction activities or substances subject to the
Atomic Energy Act to the extent that the application of RCRA would be
inconsistent with Atomic Energy Act requirements (section 1006(a)).
Also, RCRA’s definition of a hazardous waste excludes source, byproduct,
and special nuclear material as defined in the Atomic Energy Act.! As
defined in that act, source material refers to uranium or thorium; special
nuclear material refers to plutonium and enriched uranium; and
byproduct material refers to *‘any radioactive material yielded in or
made radioactive by exposure to the radiation incident to the process of
producing or utilizing special nuclear material.”

In 1983 two environmental public interest groups and the state of Ten-
nessee sued DOE for RCRA noncompliance at one facility in Tennessee. In

L As used in this report, RCRA's Atomic Energy Act exclusions include both RCRA Section 1006(a)
and the hazardous waste definitional exclusion.

Page 13 GAO/RCED-87-30 Defense Waste



Chapter 1
Introduction

RCRA’s 1984
Amendments Could
Significantly Affect
DOE

April 1984 the United States District Court for the Eastern District of
Tennessee ruled that (1) RCRA’s exemption for Atomic Energy Act activi-
ties or substances did not apply to waste that was not radioactive and
(2) such hazardous waste is subject to RCRA. The case involved only one
facility, but DOE extended the ruling to all facilities operated under
authority of the Atomic Energy Act. Although the ruling and DOE’s
acceptance of it (DOE did not appeal) established RCRA jurisdiction over
hazardous waste at DOE facilities, it did not address questions concerning
regulatory jurisdiction over mixed waste or the definition of byproduct
material. These issues are discussed in more detail in chapter 2.

On November 8, 1984, the Congress amended RCRA. Two provisions of
these amendments could significantly affect DOE’s waste management
practices. First, the amendments include a new provision applicable to
underground tanks used to store petroleum or hazardous substances
(subtitle I). Subtitle I does not include RCRA’s Atomic Energy Act exclu-
sions; therefore, DOE’s high-level waste tanks are subject to this statu-
tory provision. Second, the 1984 amendments require corrective actions
for inactive waste sites as a condition for receiving a RCRA Part B permit
for active sites (section 3004(u)). DOE is required to take corrective
actions for solely hazardous and mixed waste sites under section
3004(u) to the same extent as private entities.

Concerning subtitle I, the 1984 amendments required federal agencies to
notify the state of the existence of such tanks by May 1986; Hanford
provided the required notification on May 8, 1986. EPA has until
November 1988 to issue regulations governing other underground
storage tank activities, such as monitoring and reporting releases (spills,
leaks, discharges, and emissions), taking corrective actions if a release
occurs, and preparing closure plans to prevent future environmental
contamination from the tanks.

In addition, EPA has not issued regulations for federal agencies’ compli-
ance with section 3004(u). On July 15, 1985, £pPA issued a rule to imple-
ment RCRA’s 1984 amendments. Prior to the rule, however, several
federal agencies (including DOE) raised concerns about the implication of
section 3004(u) for their activities. The agencies’ primary concern was
that an earlier proposed definition of “facility”—a facility includes the
entire site under control of the hazardous waste owner—was too broad.
In the preamble to the rule, EPA recognized that this issue was open and
had expected to resolve it by September 1985.
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On March 5, 1986, EPA published in the Federal Register a statutory
interpretation of the applicability of section 3004(u) to federal agencies.
EPA concluded that (1) federal agencies must operate under the July 15,
1985, definition of a facility, (2) federal agencies are required to take
corrective actions for releases from hazardous waste sites to the same
extent as private entities, and (3) the scope of federal ownership refers
to individual departments, agencies, and instrumentalities. At the same
time, EPA issued a notice of intent to propose rules concerning other
issues related to federal agencies’ compliance with section 3004(u). EPA
stated that its proposed rules would, in part, specify limits for federal
agencies’ responsibility for activities operated by private parties and
establish a system to prioritize—with state participation—the cleanup
of hazardous releases at federal facilities. An EPA official told us that the
targeted date for issuing a draft rule is April 1987 but could not esti-
mate when a final rule would be forthcoming.

A ——————————
CERCLA Addresses

Past Problems

PR I

The Congress enacted CERCLA in 1980 to clean up abandoned or uncon-
trolled waste sites that release or have the potential to release haz-
ardous substances. A waste site is any area where substances (including
hazardous waste), as defined under CERCLA section 101(14), have been
deposited, stored, disposed of, placed, or located without adequate
measures for controlling the release of such waste or substances into the
environment. Under CERCLA, EPA considers radioactive materials to be
hazardous substances. CERCLA does not have RCRA’s source, byproduct,
and special nuclear material exclusion.

Federal agencies must comply with CERCLA to the same extent as private
entities. This includes identifying abandoned or uncontrolled sites, con-
ducting preliminary assessments and site investigations, and initiating
appropriate remedial or removal actions. Federal agencies are not eli-
gible for CERCLA funds but must fund remedial and removal actions
through the budget process. Remedial actions can include transferring
the hazardous materials to landfills, treating or isolating the material
on-site or at an approved treatment facility, or a combination of these.

DOE Order 5480.14, “‘CERCLA Program,” dated April 26, 1985, provides
guidance and instructions to DOE field offices and contractors for identi-
fying and evaluating inactive hazardous waste disposal sites and insti-
tuting remedial actions to control the migration of hazardous substances
at each site. DOE’s order sets out a five-phase program and establishes
estimated completion dates for each phase. DOE expects to complete all
five phases by 1995; phase I was scheduled to be completed in April
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Objectives, Scope, and
Methodology

1986. Hanford's efforts to comply with CERCLA are discussed in chapter
3.

On October 24, 1985, the Chairman, Subcommittee on Environment,
Energy, and Natural Resources, House Committee on Government Oper-
ations, and the Ranking Minority Member, Subcommittee on Energy,
Nuclear Proliferation, and Government Processes, Senate Committee on
Governmental Affairs, requested that we review DOE's management and
disposal of defense waste at Hanford and determine how DOE complies
with environmental laws at that location. On the basis of subsequent
discussions, we agreed to (1) determine how DOE manages and disposes
of low-level mixed waste at Hanford and how DOE complies with RCRA
and CERCLA in conducting these activities and (2) determine, for high-
level and TRU waste that will not go to a geologic repository, DOE’s plans
for the permanent disposal of these wastes and its efforts to comply
with RCRA and CERCLA in conducting these disposal activities.

To obtain a perspective on the scope of environmental and waste activi-
ties at Hanford, we reviewed numerous site-specific reports concerning
the management and disposal of radioactive, hazardous, and mixed
waste, including Radioactive Liquid Waste Discharged to the Ground in
the 200 Areas During 1984, Rockwell/Hanford Operations Effluents and
Solid Waste Burial During Calendar Year 1984, Environmental Moni-
toring at Hanford for 1984, Groundwater Monitoring at the Hanford
Site, a December 1975 final environmental impact statement on Han-
ford’s waste management practices, an April 1980 final environmental
impact statement dealing with double-shell tanks for defense high-level
radioactive waste storage, and a March 1986 DEIS on the disposal of Han-
ford’s defense high-level and TRU waste. We obtained inventory esti-
mates for high-level, TRU, low-level, and mixed waste from DOE’s
December 1985 Spent Fuel and Radioactive Waste Inventories, Projec-
tions, and Characteristics publication, Radioactive Liquid Wastes Dis-
charged to the Ground in the 200 Areas, and Hanford officials. We did
not, however, verify data in these documents or data provided by DOE
officials. We also toured Hanford’s liquid and solid waste disposal areas,
hazardous waste landfill, and several operations buildings.

We then reviewed the Resource Conservation and Recovery Act of 1976
and 1984 amendments to that act and the Comprehensive Environ-
mental Response, Compensation, and Liability Act of 1980 and proposed
reauthorization amendments to the act to determine requirements appli-
cable to DOE. We also reviewed DOE's November 1985 proposed
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rulemaking on byproduct material and comments received on it and
obtained information on DOE’s policy review efforts related to the pro-
posed rulemaking. We met with DOE’s Assistant General Counsel for
Environment concerning the potential impacts of the proposed rule on
DOE’s waste management activities.

To obtain additional information needed, we interviewed DOE headquar-
ters officials in the Offices of Defense Waste and Transportation Man-
agement; Environmental Guidance; and Environmental Audits and
Compliance; Richland Operations Office (Hanford) officials in the Waste
Management Division and Environment, Safety, Health, and Quality
Assurance Division; Rockwell officials responsible for waste manage-
ment activities; and Battelle Memorial Institute officials responsible for
environmental monitoring. We also interviewed Washington State
Department of Ecology, EPA Region X (region responsible for Hanford),
and EPA headquarters officials to obtain their views and perspectives on
Hanford’s RCRA and CERCLA activities. We obtained pertinent documenta-
tion from these officials to determine applicable policies and procedures
and to identify potential RCRA and CERCLA issues, corrective actions
needed, and timing of activities planned or in process.

To assess Hanford’s compliance with RCRA, we obtained and reviewed
(1) poE Order 5820.2, Radioactive Waste Management, and DOE Order
5480.2, Hazardous and Radioactive Mixed Waste Management, (2) Han-
ford’s November 1985 RCRA Part A and Part B applications, November
1984 rcra-candidate waste stream document and a January 1986 con-
tractor revision, and (3) EPA and state RCRA inspection reports and a Feb-
ruary 1986 enforcement order against DOE for RCRA noncompliance at
Hanford. We also reviewed minutes of a meeting held among EPa, state,
and Hanford officials concerning DOE's appeal to the enforcement order
and options for its resolution. We could not verify that Hanford had
included all rRCrRA-candidate waste streams in its November 1984 docu-
ment or all known hazardous waste treatment, storage, and disposal
facilities in its RCRA applications.

We did select 2 of Hanford’s 28 liquid waste streams for detailed review.
Because the state has primary enforcement and monitoring responsibili-
ties at Hanford, we relied on state officials to identify those waste
streams that illustrate the controversy over mixed waste and other
jurisdictional issues. State officials identified two waste streams: Pluto-
nium and Uranium Recovery Extraction plant (PUREX) process conden-
sate and PUREX chemical sewer.
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To address Hanford’s efforts to comply with CERCLA, we obtained DOE
Order 5480.14, CErCLA Program; EPA’s draft federal facilities program
manual for implementing CERCLA responsibilities of federal agencies;
internal DOE instructions concerning CERCLA assessments; historic infor-
mation on CERCLA sites identified by Hanford; Hanford’s December 1985
list of potential CERCLA sites; and its July 1986 draft CERCLA phase |
report. We compared the inactive waste sites shown in the December
1985 list with the sites shown in the phase I draft report. We did not,
however, compare EPA’s system for ranking phase I sites with the
ranking system developed by DOE. Although we recognize that Hanford":
phase I draft report could change as a result of DOE’s review, the report
is the most current information available.

We discussed the facts presented in this report with DOE and EPA head-
quarters, Hanford, EPA Region X, and Washington State Department of
Ecology officials and incorporated their clarifications where appro-
priate. However, as requested by the Chairman’s and Ranking Minority
Member’s offices, we did not ask DOE, EPA, or Washington State to reviev
and comment officially on this report.

Our work was conducted between November 1985 and September 1986

and was performed in accordance with generally accepted government
auditing standards.
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Hanford Does Not Meet RCRA Requirements

Although Hanford has taken some actions to meet RCRA’S requirements,
conflicts exist between Hanford and EPA and state officials over Han-
ford’s disposal of liquid low-level radioactive and mixed waste—
including that considered to be byproduct—directly to the soil. State
and EPA officials pointed out that they would not allow private entities
to dispose of waste in this manner because their regulations prohibit
hazardous waste disposal without protective liners and proper moni-
toring, primarily to prevent groundwater contamination.

However, Hanford officials believe that RCRA’s Atomic Energy Act exclu-
sions allow them to continue disposing of low-level liquid waste,
including that considered to be byproduct, in this manner—and continue
without a RCRA permit or EPA or state oversight. Therefore, Hanford did
not include any soil disposal units in its November 1985 RCRA applica-
tions. However, in July 1986, EPA determined that hazardous waste sub-
ject to RCRA that is mixed with radioactive waste subject to the Atomic
Energy Act can be regulated under RCRA and/or an authorized state haz-
ardous waste program. Authorized states, such as Washington, must cer-
tify to EPA by July 3, 1987, that their programs include regulatory
authority for mixed waste.

Subsequent to EPA’s determination, Hanford submitted a RCRA applica-
tion for seven mixed waste units that dispose waste directly to the
soil—none are byproduct units. As a result, Hanford continues to dis-
pose of liquid low-level byproduct waste directly to the soil without EpA
or state oversight while at the same time acknowledging that disposal of
low-level liquid mixed waste not considered to be byproduct must
comply with RCRA. Although Henford officials believe they have appro-
priately identified byproduct waste that should not be regulated under
RCRA4, it has not provided state and EPA officials information necessary
for them to assess the validity of this determination. Hanford expects to
provide this information by the end of fiscal year 1987.

Further, concerned about Hanford’s lack of the appropriate number and
location of groundwater monitoring wells to detect hazardous waste
releases, the state and EPA in February 1986 issued an enforcement
order against DOE for Hanford’s noncompliance with RCRA’s g