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Abstract

The availability of, or more accurately the lack of, disposal capacity has altered the course of
decontamination and decommissioning of radioactively contaminated sites. Political
sensitivities in the 1970s caused a congressional restructuring of the disposal system in the
United States. At the same time, the 1970s saw a movement towards reexamining many
previously decontaminated facilities with a new emphasis on environmental protection.

A reexamination of accessibility to disposal capacity began in the 1980s because the three
states with disposal facilities wanted to restrict use of their facilities and create new capacity
in other states. The passage of the federal Low-Level Radioactive Waste Policy Act and
Amendments Act permitted states to form compacts to restrict use of disposal facilities in
their region. The Amendments Act also permitted the collection of surcharges that ultimately
increased the cost of disposal by 300% within a decade.

Radioactive facilities that were reevaluated include radium facilities of the first decades of the
Twentieth Century, government and private facilities that took part in atomic weapon
development during the World War II era, and older facilities licensed under the Atomic
Energy Act in the latter half of the century. The reevaluations resulted in modern day
conclusions that further remedial actions may be needed. The solution appeared
straightforward: removal of the radiological contamination that is in excess of current day
environmental standards.

The large volumes of slightly contaminated debris and the limited, costly disposal capacity
have created a need for alternatives to excavation and removal. Some of the techniques have
created opportunities such as specialized disposal sites (e.g., Envirocare), reuse of
contaminated metals, more aggressive decontamination processes, and recycling (e.g., mill
reprocessing).

Former Radiation Sites

Public health and environmental concerns over uranium mill tailings culminated in the
passage of the Uranium Mill Tailings Radiation Control Act of 1978 (P.L. 95-604)
authorizing the U.S. Department of Energy (DOE) to remediate inactive mill sites and
associated contaminated properties. Thousands of properties contaminated with tailings were
remediated to U.S. Environmental Protection Agency (EPA) standards (40 CFR 192). Where
possible, the remedial action involved returning off-site contaminated material to the
originating mill tailings sites. In the case where urban development surrounded the tailings
pile, the pile was relocated, as was the case with the Vitro mill site in Salt Lake City. A
natural extension of the investigation of contamination from inactive uranium mill tailings
sites was the investigation of an even earlier industry: the processing of ore for its radium
content in the first quarter of the Twentieth Century.
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This lead to finding radium contaminated sites in western states where the ore was mined and
in the northeastern states where dial painting took place. Many properties in Denver,
Colorado, were contaminated from the National Radium Institute's work to produce radium
for continued domestic research and medical care during World War I. Portions of several
towns in Illinois, New Jersey, New York and Pennsylvania were contaminated with radium
waste from the processing of carnotite to produce radium and/or the painting of watch dials.

Radium necrosis was first observed in the New Jersey dial painters who ingested radium by
tipping the paint brushes in their mouths. In 1929, radium necrosis was recognized as a
compensable disease under the New Jersey Workmen's Compensation Act. But the legacy of
this first US radium site was not over. In 1991, the New Jersey Supreme Court determined
that the radium company, that is still in existence, is liable for present-day cleanup and
damages because it knowingly engaged in abnormally dangerous activity 50 years ago. The
Court ruling stated Aradium has always been and continues to be an extraordinarily dangerous
substance."

About the same time, the U.S. Department of Energy initiated a review of all federally owned
or operated facilities that operated in the 1940s - 1960s under the U.S. Army Corps of
Engineers' Manhattan Engineer District and the U.S. Atomic Energy Commission. Most of
the sites were previously decontaminated to meet the health and safety standards of those
times. However, the 1970s reevaluation indicated a majority of the sites needed more
investigation to determine if they would meet current environmental standards. After
investigation, the DOE determined that one-third of them (31) needed further consideration.
Additional sites would be added as the program continued. The review program and
subsequent remedial actions were performed under the Formerly Utilized Sites Remedial
Action Program (FUSRAP). As a result of congressional action in 1997, the U.S. Army Corps
of Engineers is now responsible for the implementing remedial action at many of the same
sites which became contaminated as part of the development of the atomic bomb over fifty
years ago.

Early Commercial Low-Level Radioactive Waste Disposal Facilities

In rapid succession, six disposal facilities came on-line: Maxey Flats, Kentucky (1963);
Beatty, Nevada (1963); West Valley, New York (1963); Richland, Washington (1965);
Sheffield, Illinois (1967); and Barnwell, South Carolina (1971). Over the next ten years, the
annual volumes of low-level radioactive waste accepted at these six sites increased steadily.
By 1980, the amount of low-level radioactive waste going to the three operating commercial
disposal sites was approaching 93,000 cubic meters.

In the late 1970's, there was a series of packaging and transportation accidents involving low-
level radioactive waste. In addition, primarily as a result of poor site performance, the sites in
Illinois, Kentucky and New York closed in 1975-1978. The governors in the states with the
remaining sites became concerned that they would to be the only states continuing to bear the
burden of burying the entire country's radioactive waste. At the urging of the Nevada, South
Carolina and Washington governors and with the support of the National Governors
Association, the U.S. Congress passed the 1980 Low-Level Radioactive Waste Policy Act.

The 1980 Act was deceptively simple. Each state was responsible for providing disposal
capacity for the low-level radioactive waste generated within its borders, and states were
allowed to enter into compacts with other states to develop new disposal capacity by January
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1, 1986. After this date, a compact, with congressional consent, would be able to exclude,
with congressional consent, waste from non-member states. When the deadline approached it
become clear that no new disposal capacity would be available by 1986.

Increased Disposal Difficulties

The majority of wastes disposed at the commercial disposal facilities are resins, protective
clothing, biological tissue, radioactive sources, syringes, etc., from such activities as the
production of electricity at nuclear power plants; research and development at pharmaceutical
companies and other industries, universities and medical schools; and diagnostic or
therapeutic medical care. Slightly contaminated soil, concrete, tree trunks and other debris
were not a significant part of a commercial disposal facility's waste streams. In addition,
wastes contaminated with naturally occurring radioactive materials such as radium or
uranium/thorium mill tailings generally are not acceptable at these commercial disposal
facilities. Another difficulty is that some of the radioactively contaminated waste was also
commingled with hazardous chemicals, thus becoming mixed waste. The Amendment Act
clarified that states were not obligated by federal law to provide disposal for naturally
occurring radioactive materials or radioactive waste from the Formerly Utilized Sites
Remedial Action Program, but the states voluntarily can provide disposal for these wastes.

Amendments to the law, the 1985 Low-Level Radioactive Waste Policy Act Amendments
(P.L. 99-240), were needed to "encourage" timely development of new disposal capacity. The
Amendments Act established a series of milestones for compacts or states to achieve in order
to continue to use the three operating disposal facilities. States had to demonstrate progress by
joining a compact, selecting a host states, developing a siting plan, selecting candidate sites,
characterizing sites, submitting a license application, obtaining an operating license, and
finally opening new disposal sites to receive radioactive waste generated within the state or
compact. Unfortunately the past twenty years have shown this to be a difficult task: full of
unpredictable technical, regulatory and political turns.

The 1985 Amendments Act stipulated milestones, surcharges and penalties for states to meet
over a seven-year period from planning to opening new disposal capacity. The surcharges that
started out at $10 per cubic foot in 1986 reached $325 per cubic foot by 1995. By the mid-
1990s, the surcharge was more than three times the base disposal charge at Barnwell.

In the early 1970s, there were six states with disposal sites. By the late 1970s, there were
three. Federal law stipulated that the three sites remain open to waste from other states until
1993, provided progress was being made in developing new capacity. By 1988, there were 13
states undertaking activities to site and develop new disposal capacity with Nevada, South
Carolina and Washington providing conditional access to their disposal sites. At present,
states or compacts have developed no new disposal capacity, and essentially all siting or
licensing activities have ceased. States and compacts are in the process of reassessing their
options as the private sector responds to the lack of cost-effective disposal.

Increased Waste Management Options

During the early 1980s, the DOE characterized the extent of contamination and began
consolidating off-site contaminated soils into storage piles at the FUSRAP sites. Concurrently,
the DOE wanted each state with significant quantities of FUSRAP waste to develop disposal
capacity. The DOE's FUSRAP activities in New Jersey consolidated over 140,000 cubic
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yards of uranium, radium and thorium contaminated soil and debris into three storage piles.
As the disposal solution remained elusive, the DOE would place greater and greater emphasis
on techniques that would reduce the amount of radioactively contaminated material requiring
excavation or disposal.

One of the first remedial actions to stress the disposal system was radium-contaminated soil
from New Jersey. Under the Comprehensive Environmental Response, Compensation and
Liability Act (CERCLA), the EPA initiated a removal action in 1985 to excavate radium
contaminated soil from residential properties in Montclair and Glen Ridge, New Jersey, with
the highest radon progeny levels. The radium-contaminated soil was to go to the Beatty,
Nevada, site. When Nevada became aware of the soil quantities, the State and Clark County
protested and instituted a new permitting requirement that New Jersey was unable to meet. As
a result, 14,000 containers of radium contaminated waste remained in storage for several
years. The radium waste was finally disposed when it was used as fill to pack tritium
contaminated respirators going to Washington for disposal. Shortly thereafter, Washington
instituted a new regulatory requirement that limited disposal of naturally occurring radioactive
materials, including radium-contaminated soil, to 1,000 cubic feet per year per waste
generator.

In 1988, a new facility was licensed by Utah that specifically addressed the need for disposal
of large volumes of low-activity radioactive waste. The disposal facility was located on land
adjacent to the Vitro mill pile relocated from Salt Lake City. Envirocare of Utah purchased all
the land that was previously characterized by the DOE for the relocation of the Vitro pile. The
facility used a mill tailing disposal design for the disposal of the large volumes of low-activity
waste from radium sites.

Each time the surcharge increased for the use of disposal facilities subject to the Amendments
Act, it became more economically attractive for the nuclear industry to expend greater efforts
to look for a means to reduce disposal volume and/or find disposal elsewhere. Additional
techniques were developed to minimize waste generation during operations, to segregate and
sort waste materials for decontamination, recycling or disposal, and to reduce waste volume
by melting, compacting or incinerating. Although these techniques reduced the amount of
contaminated material requiring disposal, there still is a need for additional economical
disposal.

The Future

By the end of the 1990s, sites that in the past would not have considered accepting radioactive
materials may become available for remedial action wastes. The volumes of contaminated
soils and debris from one remedial action site can exceed the entire annual volume of low-
level radioactive waste typically disposed by nuclear power plants, universities, medical
facilities and industry. Mill sites, tailings sites, and hazardous waste sites are becoming
interested in receiving part of the millions of cubic meters of contaminated wastes that will
result from major remedial actions at Department of Defense sites, Department of Energy
sites, Army Corps of Engineer FUSRAP sites, and Environmental Protection Agency
CERCLA sites.

This interest has come with some controversy. States in which the hazardous waste landfills
and mill sites are located have raised objections and concerns over the appropriateness of
these sites receiving radioactive soils and debris. The Department of Health, which regulates
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radioactive materials in California, is investigating the disposal of FUSRAP waste from New
York State at the Buttonwillow hazardous waste facility. The Governor of Utah is raising
questions to the Nuclear Regulatory Commission on its approval for the White Mesa site to
accept FUSRAP waste as feed material at the mill.
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